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ELECTRIC  RAILWAY  CONSTRUCTION  IN 


PHILADELPHIA*  6  1894£y 


The  long  fight  between  the  advocates  of  rapid  transit 
and  the  city  authorities  in  Philadelphia,  to  secure  the 
right,  on  the  part  of  the  street  railway  companies,  to  em- 
ploy electricity  as  a  motive  power  for  their  cars,  is  of  so 
recent  a  date  as  to  be  still  fresh  in  the  minds  of  our  read- 
ers. In  Philadelphia,  perhaps,  more  than  in  most  cities, 
the  needs  of  rapid  transit  were  exceedingly  pressing,  and 
the  old  horse  car  had  outlived  its  usefulness.  In  that 
city,  however,  the  advocates  of  improvement  in  street  car 
methods,  as  in  other  cities,  found  a  considerable  portion 
of  the  community  ignorant  of  the  features  of  the  system 
which  it  was  proposed  to  install,  and  opposed  to  any 
change.    This  class,  by  petitions  and  otherwise,  brought 


systems  controlled  by  the  following  companies: 
Philadelphia  Traction  Company,  the  Electric  Traction 
Company,  the  People's  Traction  Company  and  the  Hes- 
tonville,  Mantua  &  Fairmount  Passenger  Railway  Com- 
pany. 

The  construction  now  being  carried  on  by  each  com- 
pany is  very  interesting,  and  a  general  review  of  the  work 
installed  or  under  contemplation  by  each  company  will 
be  found  below. 

THE  PHILADELPHIA  TRACTION  COMPANY. 

The  Philadelphia  Traction  Company  has  progressed 
farther  in  the  equipment  of  its  system  with  electric  power 


S-TJity; 


FIG.  1.— EXTERIOR  OF  13TH  STREET  STATION— PHILADELPHIA  TRACTION  CO.,  PHILADELPHIA,  PA. 


a  considerable  pressure  to  bear  against  the  permission  for 
any  change  in  the  methods  employed  to  operate  cars,  and 
it  was  only  after  a  long  time  that  the  necessary  rights 
were  finally  secured.  When  the  overhead  franchises  were 
granted,  however,  steps  were  immediately  taken  by  the 
different  street  railway  companies  to  install  electric  cars, 
and  during  the  summer  and  fall  a  great  deal  of  work  in 
this  direction  has  been  carried  on. 

A  number  of  consolidations  and  leases  among  the 
street  railway  companies  have  been  effected  recently,  so 
that  all  the  lines  of  that  city  can  now  be  divided  into  four 


than  any  of  the  others.  This  company  operates  thirty- 
four  miles  of  cable  road  in  Philadelphia,  and  it  is  its 
horse  lines  which  are  now  being  equipped  with  electric 
power.  The  sub  companies  controlled  by  this  company 
are:  The  Seventeenth  &  Nineteenth  Streets  Passenger 
Railway  Company;  the  Thirteenth  &  Fifteenth  Streets 
Passenger  Railway  Company;  the  Union  Passenger  Rail- 
way Company;  the  West  Philadelphia  Passenger  Railway 
Company;  the  Philadelphia  &  Gray's  Ferry  Passenger 
Railroad  Company;  the  Ridge  Avenue  Passenger  Rail- 
way Company;  the  Empire  Passenger  Railway  Company, 
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the  Schuylkill  River  Passenger  Railway  Company  ;  the 
Continental  Passenger  Railway  Company  ;  the  Catharine 
&  Bainbridge  Passenger  Railway  Company  ;  the  Phila- 
delphia City  Passenger  Railway  Company  ;  the  Phila- 
delphia &  Darby  Railway  Company,  and  the  Twenty- 
second  Street  &  Allegheny  Avenue  Passenger  Railway 
Company. 

The  officers  of  the  Philadelphia  Traction  Company 
are:  President,  P.  A.  B.  Widener;  first  vice-president,  W.  L. 
Elkins;  second  vice-president,  George  D.  Widener;  treas- 
urer, D.  W.  Dixon;  general  manager,  J.  T.  Gorman.  The 
chief  engineer  of  the  company  is  F.  W.  Darlington. 

Power  Stations: — This  company  has  now  in  operation, 
or  is  about  to  install  in  the  immediate  future,  three  power 


completed,  will  consist  of  twenty  Babcock  &  Wilcox 
boilers  of  375  h.  p.  each,  arranged  in  two  parallel  rows, 
with  a  central  passageway  twenty  feet  three  inches  in 
width.  As  shown  in  the  cross  section,  the  coal  for  fuel  is 
dumped,  on  the  Andress  Street  side  of  the  station, 
directly  into  vaults  provided  for  the  purpose.  It  is  then 
carried  by  mechanical  conveyors  through  an  elevator  shaft, 
provided  for  the  purpose,  to  the  top  of  the  building  whence 
it  descends  by  chutes.  The  coal  conveyors  for  hoisting 
the  coal  to  the  top  of  the  building,  are  supplied  by  the  Link 
Belt  Company,  and  consist  of  7  X  14  in.  buckets  located 
every  eighteen  inches  on  an  endless  chain.  The  ashes 
descend  into  ash  tunnels,  one  located  under  each  row  of 
boilers,  whence  they  are  removed  by  a  similar  system  of 
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stations,  of  10,000,  7,500  and  3,000  h.  p.  ultimate  capacity 
each,  and  located,  respectively,  at  the  corners  of  13th 
Street  and  Mount  Vernon  Avenue,  33d  Street  and  Market 
Street,  and  Southerland  Avenue  and  Kansas  Street.  A 
view  of  the  first  mentioned  station  is  given  in  Fig.  1. 
This  station  is  of  brick,  with  brownstone  trimmings,  and 
occupies  an  area  of  171^2X186  ft.  At  present  about  one- 
third  of  the  equipment  has  been  installed,  and  this  is  now 
employed  in  furnishing  power  for  the  Thirteenth  &  Fif- 
teenth Streets  line.  On  January  1,  it  was  hoped  that  the 
Twelfth  &  Sixteenth  Streets  line  would  be  in  operation 
from  this  station. 

The  power  house  is  composed  of  two  buildings  sepa- 
rated by  a  wall  two  feet  in  thickness,  and  is  fireproof 
throughout.  The  arrangement  of  the  boiler  room  is 
shown  by  the  two  diagrams  (Figs.  2  and  3)  which  are, 
respectively,  the  cross  and  longitudinal  sections  of  this 
portion  of   the  station.     The  boiler  equipment,  when 


mechanical  conveyors  on  the  ash  hopper,  shown  in  Fig. 
2,  from  which  point  they  can  be  removed. 

Below  the  coal  storage  vaults,  which  are  located 
under  the  boilers,  as  shown  in  Fig.  3,  are  two  water  tanks. 
These  will  contain  the  feedwater,  which  will  be  supplied 
by  an  artesian  well,  now  being  sunk  for  the  purpose.  Con- 
nection will  also  be  made  with  the  city  mains  for  taking 
water  from  this  source  if  necessary.  The  equipment  of 
the  boiler  room  also  includes  Chapman  valves  and  Strat- 
ton  separators.  Four  Goubert  heaters  of  2,000  h.  p.  each 
will  be  used. 

An  especially  interesting  feature  of  the  plant  is  the 
forced  mechanical  draft  system  which  was  installed  by 
Westinghouse,  Church,  Kerr  &  Co.,  and  by  means  of 
which  the  necessity  of  the  erection  of  large  and  costly 
stacks  has  been  avoided.  The  system  of  forced  draft  in 
use  here  is  the  most  extensive  ever  installed.  The  waste 
gases  after  leaving  the  boilers  impart  the  greater  part 
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of  their  heat  to  the  feedwater  by  being  passed  through 
the  economizers.  These  are  of  the  Green  type,  manu- 
factured by  the  Fuel  Economizer  Company,  of  Matteawan, 
N.  Y.,  and  are  located  in  the  center  of  the  boiler  room,  on 
each  side  of  the  stack.  Just  beyond  the  economizers  the 
smoke  flues,  which  are  two  in  number,  contain  two  Stur- 
tevant  fans,  one  for  each  flue,  which  are  driven  by  inde- 
pendent Westinghouse  engines.  These  force  the  gases 
up  the  two  iron  stacks  (see  Fig.  2)  which  are  ten  feet  six 
inches  in  diameter  and  only  twenty-seven  feet  in  height. 
The  gases  are  so  cooled  during  their  passage  through 
the  economizers  as  not  to  burn  the  blades  of  the  fan. 
The  operation  on  so  large  a  scale  of  the  forced  draft 
principle,  as  installed  at  this  station,  will  be  watched  with 
interest  by  all  steam  users. 

The  engine  room  is  well  lighted  and  well  ventilated, 
and  measures  158  X  98  ft.    An  interior  view  of  this  room, 


of  the  girders  at  the  point  of  attachment  to  the  end 
trucks,  consequently  it  is  extremely  well  adapted  for  such 
a  long  span. 

The  bridge  is  provided  with  steel  tired  wheels  twenty- 
eight  and  a  half  inches  in  diameter,  double  flanged,  oper- 
ated by  gearing  at  each  end  of  the  bridge,  the  two  trains 
being  joined  by  a  squaring  shaft  to  insure  simultaneous 
action.  Hand  chains  and  sprocket  wheels  are  provided 
at  each  end  of  the  bridge  for  the  bridge  travel. 

The  trolley  is  operated  by  a  hand  chain  operating  a 
pinion  gearing  into  two  spur  wheels  attached  to  the  truck 
wheels.  The  trolley  is  provided  with  a  swivel  clevis  and  a 
ten  ton  hoisting  block,  and  the  load  is  automatically  sus- 
tained at  all  points  by  the  patent  retaining  device  of  the 
makers  of  the  crane.  The  length  of  the  runway  is  about 
145  ft. 

A  crane  similar  in   arrangement,  and  of  the  same 
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with  the  four  compound  engines,  which  are  at  present  in 
place,  is  given  in  Fig.  6.  The  engines  were  manufactured 
by  the  Westinghouse  Machine  Company,  and  furnished 
by  Westinghouse,  Church,  Kerr  &  Company,  and  are  of  a 
rated  horse  power  of  600  h.  p.  each.  There  is  room  pro- 
vided for  the  installation  of  twenty  of  these  engines  be- 
fore the  capacity  of  the  engine  room  is  reached.  The 
cylinder  dimensions  of  these  engines  are  23  and  40  X  20 
ins.,  and  each  is  direct  connected  to  a  No.  6  Westing- 
house M.  P.  generator,  having  an  output  of  746  amperes 
at  500  volts.  The  equipment  of  the  engine  room  also  in- 
cludes a  Sellers  hand  crane. 

This  crane  has  a  span  of  ninety-nine  feet  one  inch  from 
center  to  center  of  the  carrying  wheels,  and  is  fully  capa- 
ble for  a  load  of  ten  tons.  The  bridge  consists  of  two 
plate  girders,  each  five  feet  six  inches  deep,  and  of  equal 
depth  throughout  their  length.  They  are  connected 
together  at  the  top  by  heavy  horizontal  and  diagonal 
cross  braces  and  by  plates  at  the  ends,  thus  forming  a 
compound  girder  of  great  lateral  stiffness  in  proportion  to 
its  weight.  On  the  inner  side  of  each  girder,  near  the 
bottom,  is  placed  a  T  rail,  upon  which  the  trolley  wheels 
run,  these  rails  being  "carried  on  shelf  angles  forming  a 
portion  of  the  lower  flange  of  the  girders.  The  eccentric 
load  is  met  by  diagonal  struts  on  the  outside,  connecting 
the  lower  flange  of  the  girders  with  the  cross  braces  on  top. 
The  hoisting  trolley  runs  upon  these  rails  entirely  within 
the  bridge,  and  the  whole  arrangement  insures  freedom 
from  vibration,  and  prevents  any  danger  from  the  racking 


capacity,  but  for  a  span  of  eighty  feet  from  center  to 
center  of  the  carrying  wheels,  was  built  by  the  same 
makers  for  the  power  house  of  the  Philadelphia  Trac- 
tion Company,  at  33d  and  Market  Streets,  Philadelphia. 
Both  cranes  work  very  satisfactorily. 

At  the  southwestern  end  of  the  building  is  a  hand- 
some double  decked  switchboard.  This,  when  completed, 
will  be  in  the  form  of  an  L  whose  sides  measure  sixty-five 
and  thirty-three  feet,  giving  a  total  length  of  ninety-eight 
feet  of  board  on  each  deck.  The  portion  of  the  board 
already  in  place  is  shown  in  Fig.  5.  The  board  has  an 
iron  framework,  and  the  instruments  are  mounted  on 
slate.  The  equipment  includes  Weston  and  Westing- 
house appliances,  lightning  arresters,  meters  and  other 
switchboard  appliances.  The  switches  used  are  of  the 
Hill  type.  The  upper  deck  of  the  switchboard,  which  is 
devoted  entirely  to  the  feeder  connections,  is  set  suffi- 
ciently back  of  the  lower  deck  to  afford  a  commodious 
passageway,  or  platform,  in  front  of  the  appliances.  The 
edge  of  this  is  protected  by  a  handsome  brass  railing,  giv- 
ing a  very  handsome  appearance  to  the  board.  The 
lower  part  of  the  board  is  devoted  to  both  feeder  and 
generator  connections.  The  panel  system  has  been 
adopted,  and  each  panel  contains  the  connection  for  two 
feeders  or  one  generator.  The  board  is  some  distance 
from  the  wall  of  the  station,  making  all  connections 
most  easy  of  access. 

South  of  the  engine  room  are  located  the  engineers' 
offices,  men's  reading  room,  store  room  and  the  electrical 
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testing  room.  The  latter,  a  view  of  which  is  given  in 
Fig.  4,  has  been  constructed  with  a  care  unusual  in  rail- 
way power  station  construction,  and  forms  a  very  inter- 
esting feature  of  the  plant.  The  system  of  feeders  in  use 
necessitated  the  having  of  facilities  for  making  careful 
electrical  tests  of  insulation  resistance,  etc.,  and  all  the 
apparatus  necessary  for  use  is  contained  in  the  testing 
room.  In  the  center  is  a  table,  10  x  4  ft.,  for  support- 
ing the  instruments.  This  table  consists  of  a  single  slab 
of  stone  mounted  on  a  solid  brick  pier  carried  down  to 
solid  rock  and  entirely  disconnected  from  any  of  the  walls 
of  the  power  station  building.  In  this  way  any  of  the 
vibrations  of  the  building  from  the  operation  of  the  ma- 
chinery will  not  be  communicated  to  the  supports  of  the 
instruments.  The  room  is  also  protected  from  all  exter- 
nal magnetic  induction  by  being  completely  lined  with 
corrugated  iron.  The  instruments  in  use  include  all 
those  necessary  for  careful  insulation  tests,  including 
latest  types  of  bridges,  galvanometers,  etc.,  all  of  which 
were  supplied  by  Queen  &  Company,  of  Philadelphia. 

The  Line. — The  feeder  system  adopted  throughout  all 
the  lines  in  Philadelphia,  except  on  the  outskirts  of  the 
city,  is  underground,  and  a  good  idea  of  the  immensity  of 
the  system  can  be  appreciated  when  it  is  stated  that  the 
Thirteenth  &  Fifteenth  Streets  line  alone,  forming  a  small 
part  of  the  entire  system,  required  about  70,000  ft.  of  cable 
The  cables  adopted  by  the  Philadelphia  Traction  Company 
were  manufactured  by  the  Standard  Underground  Cable 
Company,  of  Pittsburgh,  Pa.,  and  run  in  size  from 
211,600  to  850,000  circular  mills.  The  center  of  the  cable 
is  of  stranded  lake  copper.  This  is  surrounded  by  an 
insulating  material  saturated  with  Ozite,  this  in  turn  be- 
ing surrounded  by  a  layer  of  lead.  Outside  is  a  fibrous 
jacket  saturated  with  the  Standard  Underground  Cable 
Company's  anti-corrosive  compound,  as  a  protection 
against  chemical  action  and  mechanical  injury.  The  insu- 
lation resistance  maintained  is  1,500  megohms  per  mile. 

The  cables  have  all  been  placed  in  conduits,  principally 
of  the  National  type,  manufactured  by  the  National  Con- 
duit Manufacturing  Company,  of  New  York,  and  consist- 
ing of  cement  lined,  wrought  iron  tubes.  On  part  of  the 
underground  feeder  system,  the  Wickoff  wooden  tubes, 
made  at  Williamsport,  Pa.,  are  employed,  instead  of  the 


per  conductor  for  the  return.  This  is  for  the  most  part  of 
1,000,000  circular  mills. 

The  trolley  wire,  which  was  supplied  by  J.  A.  Roeb- 
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National  conduit.  Junction  boxes  are  located  on  an  aver- 
age of  every  1,600  ft.,  and  at  such  points  the  feeders  are 
connected  to  the  trolley  wire.  Manholes  are  placed  at 
suitable  distances  to  enable  careful  and  efficient  handling 
of  the  wires,  and  are  equipped  with  cast  iron  covers  and 
watertight  plates.    The  conduits  also  contain  abarecop- 


FIG.  5— SWITCHBOARD— 13TH  STREET  POWER  STATION  OF 
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ling's  Sons  Company,  of  Trenton,  N.  J.,  is  No.  o,  B  &  S 
hard  drawn  copper.  This  is  supported  by  a  No.  3  B  &  S 
silicon  bronze  wire.  Both  the  guard  wires  and  the  trol- 
ley wires  are  anchored  with  diamond  guys  every  1,000 
ft.,  and  the  guard  wires  in  addition  to  this 
are  put  up  in  insulated  sections  of  2,500  ft. 
All  of  the  line  appliances  are  of  the  H.  W. 
Johns  Company's  type. 

The  poles  are  supplied  by  Morris,  Tasker  & 
Company.  Almost  every  maker  in  the  country 
submitted  designs,  but  before  a  decision  was 
arrived  at  a  test  was  made  of  some  of  the 
leading  makes.  After  this,  without  exception, 
the  contracts  were  awarded  to  Morris,  Tasker 
&  Company,  of  Philadelphia.  Some  cases  there 
were  in  which  the  contract  was  placed  with 
them  without  the  formality  of  asking  bids 
from  other  manufacturers.  From  New  Castle, 
Del.,  where  its  plant,  with  a  daily  capacity  of 
240  poles,  is  located,  this  firm  has,  within 
the  past  seven  months,  delivered  upwards  of 
10,000  poles  to  Philadelphia  and  vicinity, 
while  present  prospects  indicate  a  still  larger 
demand  for  1894. 

The  type  of  pole  adopted  for  most  of 
the  work  in  Philadelphia  is  Morris,  Tasker  & 
Company's  "Philadelphia  Standard,"  28^2  ft. 
long,  made  up  of  three  sections  of  7,  6,  and  5 
in.,  extra  heavy  pipe.  This  pole  has  stood  suc- 
cessfully the  severest  tests  and  it  has  been  prac- 
tically demonstrated  that  it  will  stand  without 
measurable  permanent  deflection  a  continued 
strain  of  2,300  lbs.  on  the  span  wire.  In  its 
construction  the  maker*  use  the  swedged 
telescopic  joint. 

The  poles  in  Philadelphia,  as  a  rule,  have  been  set  in 
a  hole  six  and  a  half  feet  deep  by  twenty-two  inches  in 
diameter,  the  hole  being  filled  in  with  a  concrete  of  broken 
stone  and  cement.  This  combination  of  heavy  pole  and 
deep  setting  gives  a  staunchness  and  stability  amply  suf- 
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ficient  to  meet  the  most  trying  contingencies.  No  strain 
has  yet  developed  any  weakness  or  suggestion  of  ineffi- 
ciency in  either  the  pole  or  the  setting.  Many  of  the 
poles  had  to  be  set  in  deep  sub- 
cellars,  and  other  unlooked  for 
complications  were  continually 
cropping  up.  For  all  these  vary- 
ing conditions  special  poles  had  to 
be  made  to  surmount  the  difficul- 
ties presented.  An  innovation  on 
what  has  been  regarded  as  a 
precedent  is  the  doing  away  with 
the  familiar  insulating  cap  at  the 
pole  top.  The  iron  "  petticoat  cast- 
ing "  and  wooden  insulating  plug, 
have  been  abandoned,  and  a 
wrought  iron  collar  now  supports 
the  span  wire  with  the  insulation 
made  in  three  places  on  the  span 
wire. 

The  return  circuit  is  made  by 
connecting  the  ends  of  the  rails 
with  a  No.  o,  soft  drawn,  tinned 
copper  wire.  This  is  laced  back 
and  forth  one  and  one-half  times 
so  as  to  present  three  times  the 
conductivity  of  a  single  No.  o  wire. 
It  is  held  in  place  in  the  rail  by 
bonding  chucks.  The  return  is  also 
supplemented  by  connecting  the 
rails  at  intervals  with  the  under- 
ground return  consisting  of  bare 
copper  wire  already  mentioned  as 
being  carried  in  the  feeder  conduits. 
To  still  further  improve  the  return 

circuit,  galvanized  iron  rods  are  driven  down  into  the 
ground  at  every  manhole,  and  connected  with  the  re- 
turn feeder  already  mentioned.     In  the  suburban  dis- 


were:  For  laying  the  conduit,  the  manufacturers  of  the 
conduit;  for  driving  the  galvanized  iron  rods,  bonding 
and  overhead  system,  Pepper  &  Register,  of  Philadelphia; 
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for  all  lines  except  the  Twelfth  &  Sixteenth,  Thirteenth  & 
Fifteenth,  Morris  &  Tasker  and  Gray's  Ferry  lines  and 
the  Long  Lane  extension.  The  greater  part  of  the  work  on 


tricts,  where  the  underground  feeders  are  not  used,  an 
ordinary  supplementary  wire  is  employed. 

The  contractors  for  the  outside  electrical  construction 


these  lines  was  performed  by  Stern  &  Silverman,  of  Phila- 
delphia, some  of  the  work  being  done  by  the  Field  En- 
gineering Company  of  New  York.   The  mileage  built  by 
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Pepper  &  Register  has  been,  up  to  date,  about  fifty  miles, 
including  the  location  and  setting  of  about  4,000  poles, 
leaving  nearly  100  miles  yet  to  construct. 

Fig.  8  gives  a  view  of  the  feeder  vaults  at  the  13th 
Street  and  Mount  Vernon  Avenue  Station.  All  conduits 
lead  to  this  vault  which  is  fourteen  feet  high  and  quite 
commodious,  occupying  an  L  under  the  corner  of  the 
building  at  13th  Street  and  Mount  Vernon 
Avenue.  Junction  boxes  are  placed  in  these 
vaults  at  the  terminus  of  each  conduit,  and  from 
these  the  cables  are  led  directly  to  the  switch- 
board. 

Track. — The  track  construction  adopted  by 
the  Traction  Company  is  most  substantial.  The 
rail  laid  is  a  90  lb.,  9  inch  girder  with  Philadelphia 
head,  and  was  supplied  by  the  following  three 
manufacturers:  Wm.  Wharton,  Jr.,  &  Company, 
the  Johnson  Company,  of  Johnstown,  Pa.,  and 
the  Pennsylvania  Steel  Company,  of  Steelton, 
Pa.  A  section  of  the  track  at  a  tie  rod  is  given 
in  Fig.  11,  and  a  section  of  the  rail  in  Fig.  10. 
The  ties  are  spaced  three  feet  between  centers, 
and  on  each  tie  are  steel  tie  plates,  6  x  10  X  ins., 
with  three  5  X  ^  ins.  hookhead  spikes  to  each  plate 
at  each  tie.  The  joints  are  standard  eight  bolt  joints, 
twenty-six  inches  long,  with  eight  seven-eighths  of  an 
inch  bolts  and  nuts  and  lock  washers;  tie  rods  are 
used,  measuring  1^2  X  Y?>  ins.,  three-quarters  of  an  inch 
round  ends,  and  spaced  every  six  feet.  Under  the  ties, 
at  each  joint,  is  a  longitudinal  tie  which  takes  in  the 
joint  tie  and  one  on  either  side  of  it.  This  method  of 
construction  was  installed  last  year  on  the  Catharine  & 
Bainbridge  Streets  line  of  the  Philadelphia  Traction 
Company,  and  has  been  most  successful  in  preventing 
the  rolling  of  the  joint  tie.  Every  joint  on  that  road  is 
to-day  in  as  good  shape  as  it  was  originally. 

All  the  special  work,  except  the  steam  railroad  cross- 
ings, is  of  the  Wharton  patented  "  Integral"  style,  and  in 


pany  include  the  erection  of  three  stations  altogether,  the 
other  two  being  at  the  corner  of  33d  and  Market  Streets 
and  Southerland  and  Camden  Streets,  respectively.  The 
plans  for  the  former,  which  is  to  be  of  7,500  h.  p.  capacity, 
have  not  yet  been  fully  decided  upon.  The  latter  has  now 
a  capacity  of  750  h.  p.,  has  been  in  operation  for  some 
time,  and  was  described  in  our  issue  for  November,  1892. 
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This  station  was  installed  by  the  Field  Engineering 
Company,  of  New  York.  The  engines  are  three  in  num- 
ber, of  250  h.  p.  each,  and  were  furnished  by  Robert 
Wetherill  &  Company,  of  Chester,  Pa.  They  are  of  the 
horizontal  Corliss  type,  and  are  belted  each  directly  to 
three  four  pole  Westinghouse  railway  generators  which 
run  at  525  revolutions  per  minute.  The  engine  cylinders 
are  twenty-two  inches  in-  diameter  by  forty-eight  inches 
stroke. 

The  boiler  equipment  consists  of  six  horizontal, 
return  tubular  boilers  which  are  seventy-two  inches  in 
diameter  and  twenty  feet  long,  and  were  supplied  by 
Robert  Wetherill  &  Company  who  were  also  the  manu- 
facturers of  the  feedwater  heater  which  is  of  the  water 
tube  type.  Monitor  injectors,  Snow  duplex  feed  pumps, 
and  Chapman  valves  are  used.  Arrangements  have  been 
made  for  increasing  the  capacity  of  the 
plant  to  3,000  H.  p.,  when  necessary,  with- 


FIG.  8. 


-VIEW  OF  FEEDER  VAULTS—  13TH  STREET  STATION  OF 
PHILADELPHIA  TRACTION  CO. 


FIG.  10.— PHILADELPHIA  NINE  INCH 
RAIL. 


many  places  where  switches  were  used  for  emergencies,  the 
unbroken  main  line  switch  of  the  same  manufacturers 
was  used.  The  car  house  of  the  Fifteenth  &  Sixteenth 
Streets  line,  at  Cumberland  Street,  contains  over  a  mile  of 
track  alone,  which  is  connected  with  the  straight  tracks 
by  curves  made  of  Wharton  grooved,  No.  6,  eighty-six 
pound  rail.  All  curves  on  the  line  are  made  of  this  rail. 
A  piece  of  an  interesting  piece  of  special  work  is  shown 
in  Fig.  9. 

Other  Power  Stations. — As  has  already  been  men- 
tioned,  the  plans  of   the  Philadelphia  Traction  Com- 


out  material  change  in  the  arrangement  of  the  ma- 
chinery, building,  etc. 

Rolling  Stock. — The  Philadelphia  Traction  Company, 
some  time  ago,  placed  orders  for  cars  with  the  Laclede 
Car  Company,  of  St.  Louis,  and  the  J.  G.  Brill  Company, 
of  Philadelphia,  for  cars.  The  Laclede  Company's  order 
was  for  300  cars,  which  will  be  used  largely  on  the  most 
recently  equipped  lines  of  the  company.  These  cars 
(see  Fig.  12)  are  eighteen  feet  inside  and  eighteen  feet 
seven  inches  over  corner  posts,  and  twenty-six  feet  seven 
inches  over  platforms ;  they  are  equipped  with  auto- 
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matic  double  doors  similar  to  those  in  use  on  the  Broad- 
way cable  line  of  New  York  City,  also  built  by  the  same 
company. 

The  interior  of  these  cars  presents  a  very  handsome 
appearance,  being  finished  throughout  in  natural  cherry 
highly  polished.    The  seats  and  backs  are  upholstered  with 


FIG.  11.— SECTION  OF  TRACK— PHILADELPHIA  TRACTION  CO. 


curled  hair  and  covered  with  crimson  plush.  The  ceilings 
are  of  birdseye  maple  veneer  very  beautifully  decorated. 
These,  instead  of  being  nailed  in  place,  are  secured  by 
screws,  with  cherry  mouldings  secured  in  the  same  man- 
ner, thus  facilitating  their  removal.  The  cars  have  six 
large  windows  on  each  side,  are  equipped  with  roomy 
platforms,  and  have  two  folding  gates  of  the  latest  type 
on  each  platform,  with  standards  running  from  the  plat- 
forms to  the  hoods.  The  general  design  of  the  cars  is 
graceful  in  outline,  close  attention  having  been  paid  to 
make  all  lines  conform  so  as  to  produce  a  light  and,  at 
the  same  time,  substantial  appearance. 


the  R.  D.  Nuttall  Company,  of  Allegheny,  Pa.,  and  are 
similar  to  the  well  known  type  manufactured  by  this  com- 
pany, though  possessing  a  number  of  novel  features  nec- 
essary for  the  peculiar  conditions  to  be  met.  The  poles 
are  rolled  steel  tubes,  butt  welded  and  tapered  from  a 
point  about  two-thirds  above  their  base.  They  are  per- 
fectly smooth,  and  as  they 
are  rolled  while  cold,  they 
are  very  stiff  and  their  tem- 
per is  uniform. 

At  one  point  of  the  line 
where  the  tracks  run  under 
a  bridge,  the  trolley  wire 
changes  in  height  above 
the  rails  from  twelve  feet 
six  inches  to  twenty-two 
feet  within  a  length  of 
eight  feet,  requiring  the 
use  of  a  pole  tension  which 
would  respond  to  these 
abrupt  changes,  and  yet  not  be  excessive  at  any  point. 
The  base,  which  is  of  a  special  type,  utilizes  the  well 
known  Nuttall  principle  of  compression  springs  with 
hinged  poles  and  swiveling  features  similar  to  those  of 
the  standard  Nuttall  base.  The  standard  is  particularly 
novel  and  designed  with  reservoirs  of  oil,  so  as  to  avoid 
all  possibility  of  oil  and  grease  getting  on  the  car  roof. 
Tests  with  these  poles,  it  is  said,  have  shown  a  uniform 
upward  pressure  at  all  positions  of  the  pole,  from  hori- 
zontal to  practically  perpendicular. 

The  Bemis  truck  used  under  these  cars  is  of  the  type 
designed  for  service  under  twelve  and  twenty  foot  box 


FIG.  12.— PHILADELPHIA  TRACTION  CO.'S  CAR— LACLEDE  CAR  CO. 


The  open  cars  are  twenty  feet  four  inches  long  over 
corner  posts,  and  twenty-eight  feet  four  inches  over  plat- 
forms. The  seats  run  longitudinally  through  the  center 
of  the  car,  with  an  aisle  on  each  side.  There  are  four 
doors,  one  at  each  corner.  The  inside  finish  is  of  natural 
cherry,  with  birdseye  maple  ceilings.  The  design  is 
similar  to  the  open  cars  built  for  the  Duquesne  Traction 
Company,  of  Pittsburgh.  These  cars  will  all  be  equipped 
with  the  Crawford  fender.    St.  Louis  registers  are  used. 

The  trolley  poles  used  on  these  cars  were  supplied  by 


cars  and  long  open  cars.  It  has  few  parts,  is  light,  strong 
and  durable,  and  carries  the  car  without  undue  end  mo- 
tion. It  is  equipped  with  a  noiseless,  powerful  and  quick 
acting  brake,  which  is  easily  adjusted. 

A  view  of  the  type  of  car  turnished  by  the  J.  G.  Brill 
Company,  for  the  Catherine  &  Bainbridge  Streets  line  is 
given  in  Fig.  13.  These  cars,  which  are  very  handsome, 
are  sixteen  feet  long  in  body  and  six  feet  six  inches  at 
sill,  and  are  finished  on  the  inside  with  burl  ash  panels 
and  decorated  veneer  ceilings.    The  seats  are  upholstered 
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with  plush  covered  cushions,  and  the  cars  are  mounted  on 
Brill  No.  21  independent,  rigid  motor  trucks  with  six  foot 
six  inch  wheel  base,  and  thirty-three  inch  wheels.  The 
platforms  measure  four  feet  from  end  panels  to  crown 
rails.  The  Brill  gate  and  Brill  patented  ratchet  brake 
handles  are  portions  of  the  equipment.  The  cars,  which 
the  Brill  company  is  now  under  contract  with  the  Phila- 
delphia Traction  Company  to  deliver,  are  identically  the 
same  as  the  above,  except  that  the  length  of  the  body  will 
be  eighteen  feet. 

Motors. — The  electrical  equipment  for  all  of  the  cars 
was  furnished  by  the  Westinghouse  Electric  &  Manufact- 


FIG.  13.— PHILADELPHIA  TRACTION  CO.'S  CAR— J.  G.  BRILL  CO 


uring  Company,  of  Pittsburgh,  Pa.  Each  car  is  fitted  with 
two  Westinghouse  single  reduction  motors,  together  with 
the  controlling  stands,  switches,  lighting  arrester,  fuse 
box,  incandescent  lamps  and  other  parts  which  go  to  make 
up  a  complete  equipment.  The  Westinghouse  single 
reduction  motor  is  so  well  known  that  an  extended  de- 
scription of  it  is  unnecessary.  It  may  be  said,  however, 
that  its  reputation  for  reliability,  strength  and  efficiency 
had  an  important  bearing  upon  its  selection  by  the  Phila- 
delphia Traction  Company.  An  important  feature  of  the 
Westinghouse  motor,  it  will  be  remembered,  is  the  man- 
ner in  which  the  field  is  constructed  in  two  halves,  which 
are  hinged  to  a  frame.  This  arrangement  secures  the 
greatest  accessibility,  while  the  frame  holds  the  armature 
shaft  and  the  axle  parallel,  thereby  assuring  always  an 
even  meshing  of  the  gears.  The  armature  of  the  motor  is 
of  the  drum  type,  and  the  winding  of  the  armature  is  in 
the  shape  of  lathe  wound  coils,  each  of  which  is  wound 
and  heavily  insulated  before  being  placed  in  the  grooves 
in  the  core. 

Paving. — In  connection  with  its  work  of  track  laying, 
the  Traction  Company  has  done  an  immense  amount  of 
street  paving,  the  performance  of  this  work  being  part  of 
the  conditions  under  which  its  franchise  was  awarded. 
1 2th,  13th,  15th  and  16th  Streets  have  been  laid  with 
asphalt  from  Cumberland  to  Spring  Garden  Streets;  from 
Spring  Garden  to  South  Belgian  blocks  have  been  used, 
and  from  there  down  asphalt;  Chestnut  and  Walnut 
Streets  are  practically  finished  as  far  as  Broad  Street, 
asphalt  being  adopted  for  these  streets  as  far  as  5th,  and 
Belgian  blocks  from  that  point  to  the  river.  Ridge 
Avenue  has  been  paved  for  almost  its  entire  length  with 
block,  making,  with  other  streets  paved,  a  total  of  between 
forty  and  fifty  miles  of  paving  as  the  record  for  the  year. 

people's  traction  company. 

The  People's  Traction  Company  is  a  corporation 
recently  formed,  with  J.  Lowber  Welch,  president; 
C.  Kruger,  secretary  and  treasurer,  and  L.  H.  Mclntire, 
chief  engineer.  This  company  controls,  by  ownership  of 
stock,  the  People's  Passenger  Railway  Company,  with  the 
following  officers:  President,  H.  C.  Moore;  secretary  and 
treasurer,  David  C.  Golden;  general  superintendent,  J.  C. 
Lugar.  The  Germantown  Passenger  Railway  Company 
and  the  Green  &  Coates  Railway  Company  are  leased  to 
the  People's  Passenger  Railway  Company. 


The  People's  Traction  Company,  like  the  Philadel- 
phia Traction  Company,  is  now  engaged  in  the  installa- 
tion of  an  extensive  electric  system.  Its  power  station, 
which  is  a  handsome  brick  structure,  is  now  approaching 
completion,  though  all  the  equipment  of  engines,  dyna- 
mos, etc.,  yet  remains  to  be  installed.  It  is  located  be- 
tween Delaware  Avenue  and  Beach  Street  near  Fair- 
mount  Avenue,  and  its  dimensions  are  80  X  150  ft.  It  is 
two  stories  in  height,  the  boilers  being  located  on  the 
second  floor. 

The  arrangements  for  the  receipt  of  fuel,  etc.,  are 
very  complete.  The  coal  will  be  taken  from  directly 
across  the  street,  where  it  is  received 
from  the  railroad  tracks,  and  will  be  trans- 
ported direct  from  the  cars  by  mechanical 
conveyors.  It  will  be  delivered  by  the 
conveyors  into  pockets  close  to  the  roof, 
whence  the  automatic  stokers  will  receive 
their  supply.  The  boilers  are  of  the  Bab- 
cock  &  Wilcox  type,  and  are  twelve  in 
number. 

The  engine  equipment  will  consist  of 
three  Reynolds-Corliss  engines  of  200  h.  p. 
each.  These  are  of  the  twin  tandem  com- 
pound condensing  type,  and  will  drive  each 
a  2,000  h.  p.  General  Electric  generator  lo- 
cated between  the  pairs  of  cylinders,  and 
whose  armature  is  mounted  directly  on  the 
engine  shaft.  The  condenser  is  one  of 
Engineer  Mclntire's  own  design,  and  will 
be  driven  by  an  independent  Corliss  en- 
gine. The  iron  work  of  the  station  was 
supplied  and  put  in  place  by  the  Phoenix 
Iron  Works  Company,  of  Meadville,  Pa.  The  station  will 
have  two  brick  stacks,  each  150  ft.  in  height. 

The  company  intends  the  immediate  equipment  of 
fifty  miles  of  track  with  electric  power,  one-half  of  which 
will  probably  be  completed  next  spring,  when  the  start 
with  electric  power  will  be  made.  The  electric  rolling 
stock  will  consist  of  400  cars,  the  orders  for  which  had 
not  been  placed  by  December  20. 

The  first  lines  to  be  put  in  operation  will  be  the  4th 
and  8th  Streets  division,  the  Germantown  division  and 
the  Girard  Avenue  division. 

Track  construction  is  going  on  rapidly,  and  on  the 


FIG.  14.— CAST  STEEL  CROSSING— ELECTRIC  TRACTION  CO. 
PHILADELPHIA. 


Girard  Avenue  line  especially  a  great  deal  of  activity  is 
being  shown.  The  rail  selected  is  a  ninety-three  pound, 
nine  inch  Johnson  girder  rail.  This  is  being  laid  on 
5  X  9  in.  yellow  pine  ties  located  fifteen  to  every  thirty 
feet  of  rail.  Tie  rods  are  used  about  every  seven  and  a 
half  feet,  and  the  rails  are  being  bonded  with  the  well 
known  Benedict  &  Burnham  type  of  bonds.  The  con- 
tractor for  the  track  laying  is  Charles  A.  Porter,  of  Phila- 
delphia. 

In  the  overhead  system  Morris  &  Tasker  and  Wal- 
worth tubular  poles  are  being  used,  and  the  company  is 
doing  its  own  work  in  overhead  equipment.  The  feeder 
system  will  all  be  underground,  as  in  the  case  of  the 
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Philadelphia  Traction  Company,  the  feeders  being  laid 
in  terra  cotta  ducts  lined  with  cement. 

THE  ELECTRIC  TRACTION  COMPANY. 

The  Electric  Traction  Company  is  a  corporation 
recently  formed,  with  the  following  officers:  President, 
Jeremiah  J.  Sullivan;  vice-president  George  S.  Gandy; 
secretary  Frank  Weckerley;  treasurer,  R.  C.  Brewster; 
superintendent,  W.  N.  Janney;  electrical  engineer,  Edward 
B.  Ives.  The  main  office  of  the  company  is  at  425  Chest- 
nut Street,  and  the  engineer's  office  is  at  nth  and  Colona 
Streets.  The  company  also  has  depots  at  the  latter  place 
and  at  2501  Kensington  Avenue.  It  controls  the  Frank- 
ford  &  Southwark  Railway  Company,  the  Philadelphia 
City  Passenger  Railway  Company,  the  Citizens'  Passen- 
ger Railway  Company,  the  Lombard  &  South  Streets 
Passenger  Railway  Company,  the  Lehigh  Avenue  Passen- 
ger Railway  Company,  and  the  Second  &  Third  Streets 
Passenger  Railway  Company.  It  also  has  a  controlling 
interest  in  the  Broad  Street  omnibus  line.  Like  the 
other  Philadelphia  traction  companies,  it  is  busily  en- 
gaged in  electric  railway 
construction. 

Poiver  Station.  —  The 
company  is  building  a 
power  station  on  Hutch- 
inson Street  near  the 
corner  of  Oxford  Street. 
This  station  is  next  to  the 
tracks  of  the  Philadel- 
phia &  Reading  Railroad, 
so  that  fuel  can  be  taken 
directly  from  the  railroad 
cars  without  city  trans- 
portation. The  company 
will  probably  erect,  later, 
a  power  station  of  10,000 
h.  p.  on  the  river,  but  the 
plans  for  this  have  not 
yet  been  drawn  up.  The 
walls  of  the  station  at 
present  under  construc- 
tion are  now  only  at  a 
level  with  the  street,  and 
cars  will  not  be  run  until 
next  spring.  The  first 
equipment  of  the  station 
under  construction  will 
consist  of  one  Mcintosh 
compound  engine  with  cylinder 
36  X-/17  ins.  stroke,  and  two 
manufactured  by  the  Southwark 
Company,  with  cylinder  dimen- 
24  ins.  stroke.  Each  of  these 
Electric  gen 


FIG.  15.— CURVE 
TRACTION  CO., 


RAIL— ELECTRIC 
PHILADELPHIA. 


&  Seymour  tandem 
dimensions   16%  and 
Porter-Allen  engines, 
Foundry  &  Machine 
sions    14^  and   24  x 

will  drive  directly  a  250  k.  w.  General 
erator,  the  armature  shaft  of  the  latter  being  coupled 
direct  to  the  engine  shaft.  The  engines  will  run  non-con- 
densing. '1  he  boiler  equipment  will  consist  of  four  Bab- 
cock  &  Wilcox  boilers  of  250  h.  p.  each,  set  in  two  bat- 
teries of  two  each.  The  piping  is  so  arranged  that  each 
engine  can  be  run  independently,  and  each  can  be  cut 
out  of  connection  with  both  live  and  exhaust  piping  sys- 
tems. The  waste  gases  from  the  boilers  will  be  carried 
through  two  economizers,  by  means  of  mechanical  exhaust 
draft,  without  being  delivered  to  the  stack  which  will  be 
seventy-five  feet  in  height.  The  station  will  be  fully 
equipped  with  feedwater  heaters,  etc.  The  water  supply 
will  be  from  an  artesian  well. 

The  station  is  very  compact,  having  a  frontage  on 
Hutchinson  Street  of  sixty-seven  feet  three  and  a  half 
inches,  and  being  ninety  feet  deep.  The  engine  room 
will  occupy  a  depth  of  forty-five  feet,  and  the  boiler  room 
of  the  same.  It  will  be  of  plain  brick,  with  no  attempt  at 
ornamentation,  and  will  be  absolutely  fireproof.  The 
fuel  will  be  dumped  from  the  cars  directly  in  front  of  the 
boilers,  the  cars  for  this  purpose  being  run  on  a  trestle 
extending  parallel  with  the  boilers,  and  discharging  the 
fuel  into  a  vault  which  will  have  a  capacity  of  one  week's 
supply  of  fuel.    The  station  is  so  designed  that  its  capa- 


FIG.  16— BONDING 
TRACTION  CO., 
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city  can  be  doubled,  with  very  little  additional  expense, 
with  increase  of  traffic. 

Line. — The  line  construction  of  the  road  differs 
materially  from  that  adopted  by  other  companies  in  Phil- 
adelphia. Span  wire  construction  will  not  be  used, 
bracket  poles  being  employed  throughout  the  work. 
These,  instead  of  being  located  on  the  same  side  of  the 
street,  as  is  usually  done,  will  be  set  alternately  on  oppo- 
site sides  of  the  street.  The  claims  of  advantage  made 
for  this  construction  are  that,  in  the  first  place,  a  more 
symmetrical  appearance  is  secured,  and,  in  the  second 
place,  that  in  case  of  breakage  of  the  trolley  wire  the  ten- 
sion will  not  fold  all  the  brackets  of  a  section  to  the 
destruction  of  the  line.  The  company  will  use  a  No.  00 
trolley  wire.  The  size  adopted  by  the  other  Philadelphia 
companies  is  the  No.  o. 

The  method  of  bonding  and  the  provision  made  for 
the  return  circuit  differs  also  in'several  respects  from  that 
employed  by  the  other  companies.  A  bare  copper  No.  00 
wire  is  used  for  electrically  connecting  the  rails.  This  is 
laced  in  and  out  of  the  adjoining  ends  outside  of  the 
angle  bars  three  times,  as  in  the  Philadelphia  Traction 
Company's  track,  so  that  the  carrying  capacity  of  the 
bonds  at  each  joint  is  three  times  that  of  a  single,  No.  00 
wire  and  is  equal  to  that  of  the  rail.  This  wire  is  con- 
nected to  the  rails  by  a  special  bonding  chuck  of  Stern  & 
Silverman,  of  Philadelphia,  shown  in  Fig.  16.  This  chuck, 
as  will  be  seen  from  the  engraving,  is  so  arranged  that 
it  can  be  screwed 
into  the  rail,  mak- 
ing a  close  elec- 
trical contact  of 
bright  surfaces. 
One  end  of  the 
chuck,  which  is 
bored  to  fit  the 
bond  wire,  is 
tapered  and  slot- 
ted. The  action 
of    screwing  up 

the  nut,  then,  is  to  bind  the  surfaces  closely  together, 
making  good  electrical  contact.  After  the  bonds  are  in 
place  they  are  coated  with  P.  &  B.  compound. 

The  underground  system  of  feeders  in  use  on  the 
other  roads  is  also  employed  by  the  Electric  Traction 
Company,  the  ducts  being  of  the  McDonald  and  Wyckoff 
types.  The  return  feeder  is  connected  to  the  rails  at 
every  manhole.  The  company  is  making  its  outgoing 
circuit  of  the  same  resistance  as  its  return  circuit,  but  is 
not  making  its  largest  feeders  of  greater  millage  than 
650,000.  The  cables  and  feed  wires  were  supplied  by  the 
J.  A.  Roebling's  Sons  Company,  and  the  poles  and  brack- 
ets, which  are  of  wrought  iron  pipe,  by  Morris,  Tasker  & 
Company,  of  Philadelphia. 

Track. — The  track  laid  by  the  company  includes  the 
use  of  a  ninety  pound  girder  rail  of  the  Pennsylvania 
Steel  Company  laid  in  a  similar  manner  to  that  of  the 
other  companies. 

Fig.  14  shows  a  square  crossing  of  open  hearth,  cast 
steel,  made  in  but  two  pieces,  used  largely  by  the 
Electric  Traction  Company.  This  type  of  crossing  was 
exhibited  at  the  Milwaukee  Convention  by  its  makers,  the 
Pennsylvania  Steel  Company.  A  section  of  the  nine-inch 
guard  rail  made  by  the  same  company,  and  used  on  the 
Electric  Traction  Company's  lines,  is  given  in  Fig.  15. 
As  will  be  seen,  a  three  quarter  inch  steel  bar  resting  on  a 
three  inch  cast  iron  chock,  is  bolted  to  the  inside  of  the 
rail.  This  construction  enables  the  company  to  connect 
the  guard  rails  directly  to  the  straight  track  without  the 
use  of  compromise  joints.  The  steel  bar  used  as  a  guard 
can,  of  course,  be  readily  renewed,  when  worn  out,  at  slight 
cost. 

During  the  process  of  track  construction  the  railway 
company  has  repaved  all  the  streets  occupied  by  its  rails, 
the  same  condition  for  the  use  of  the  streets  existing  in 
the  case  of  all  the  companies.  The  charters  of  the  com- 
panies, however,  are  perpetual,  so  that  it  can  be  seen  that 
they  can  afford  to  do  this  work,  which  with  a  limited 
franchise  might  not  be  possible.    Within  a  year's  time 
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Philadelphia  will  probably  be  one  of  the  best  paved  cities 
in  the  country. 

The  track  construction  on  the  Tenth  &  Eleventh 
Streets  line  is  almost  completed  and  that  on  the  Lehigh 
Avenue  line  is  almost  as  far  along.  The  company  will 
require  forty  cars  for  the  operation  of  the  first  mentioned 
line,  and  probably  fifty  for  the  latter,  but  the  contracts  for 
the  cars  and  for  the  motor  equipment  had  not  been  given 
out  at  the  time  of  writing. 

THE  HESTONVILLE,  MANTUA    &   FAIRMOUNT   PASSENGER  RAIL- 
ROAD COMPANY. 

The  work  of  electrical  equipment  on  the  lines  of  the 
Hestonville,  Mantua  &  Fairmount  Passenger  Railroad 
Company  is  not  so  far  along  as  that  of  the  other  companies, 
but  is  progressing  rapidly  under  the  supervision  of  Chief 

((J)  FREE  EXHAUST 


Power  Station  of  the  Lynn  &  Boston  Railroad 
Company,  at  Salem,  Mass. 


The  accompanying  illustrations  represent  the  new 
power  station  of  the  Lynn  &  Boston  Railroad  Company, 
at  Salem,  Mass.,  and  which  has  recently  been  put  into 
service  with  marked  success.  This  is  one  of  three 
stations  belonging  to  the  above  road,  and  together  with 
the  other  two,  supplies  power  to  130  miles  of  line.  The 
stations  will  have  a  capacity,  when  fully  equipped,  of  about 
10,000  h.  p.  The  power  house  was  designed  by  and  con- 
structed under  the  direction  of  J.  H.  Bickford,  consulting 
and  constructing  engineer,  of  Salem,  Mass.,  and  is  laid 
out  for  an  ultimate  capacity  of  3,000  h.  p.,  of  compound, 
condensing  engines.  At  present  there  are  400  h.  p.  en- 
gines installed  and  running. 
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FIG.  1.— PLAN  OF  COMPLETED  PORTION  OF  SALEM  STATION— LYNN   &  BOSTON  RAILROAD  CO. 


Engineer  A.  Langstaff  Johnston.  The  officers  of  the 
Hestonville,  Mantua  &  Fairmount  Passenger  Railroad 
Company  are:  President,  J.  Hopkins;  vice-president,  I. 
Blum;  secretary  and  treasurer,  W.  B.  Benson.  The  office 
of  the  company  is  at  4,300  Lancaster  Avenue,  and  it  oper- 
ates twenty  miles  of  track. 

Station. — The  plans  and  specifications  for  the  new 
power  house  are  being  completed,  and  contracts  will  be 
awarded  and  work  will  be  commenced  in  the  early  part  of 
1894.  The  power  house  will  be  a  handsome  brick  and 
stone  structure,  and  will  be  located  on  the  Schuylkill 
River,  at  the  corner  of  Callowhill  and  26th  Streets.  Water 
for  condensing  purposes  will  be  taken  from  the  river,  and 
fuel  will  be  conveyed  directly  to  the  station  in  boats. 

The  station  equipment  will  probably  consist  of  four 
500  h.  p.,  compound,  condensing  engines  belted  directly 
to  the  generators. 

Line. — The  track  construction  adopted  is  practically 
the  same  as  that  already  described  in  the  case  of  the  other 
companies,  consisting  of  nine  inch,  ninety  pound  girder 
rails  laid  on  5  x  7  in.  sawed  ties  placed  three  feet  between 
centers.  The  rails  will  be  connected  by  fishplates  with 
eight  seven  inch  bolts.  All  feed  wires  will  be  run  through 
conduits. 

The  line,  though  small  compared  with  the  other  lines 
in  Philadelphia,  is  well  arranged  for  operation  by  elec- 
tricity, and  serves  a  well  populated  territory. 

It  is  said  the  street  railway  systems  at  Bridgeport 
will  soon  be  purchased  by  a  New  Haven  syndicate. 


The  engines  are  the  Hamilton-Corliss,  made  by  the 
Hooven,  Owens  &  Rentschler  Company,  of  Hamilton,  O. 
Each  engine  is  belted  direct  to  an  M.  P.  300  General 
Electric  generator,  which  makes  400  revolutions  per 
minute,  while  the  engines  run  at  seventy-two  revolutions 
per  minute.  The  flywheels  are  twenty-two  feet  in  diam- 
eter, giving  a  belt  speed  of  about  5,000  ft.  per  minute. 
Each  engine  has  an  independent  Deane  jet  condenser,  and 
is  so  arranged  that  the  loss  of  vacuum  on  one  engine  does 
not  disturb  in  the  least  the  others,  although  all  of  the  con  ■ 
densers  take  water  from  one  suction  pipe.  The  water  for 
condensing  as  well  as  for  boilers,  is  taken  from  driven 
wells  on  the  premises.  The  belts  were  supplied  by  Chas. 
A.  Schieren  &  Co.,  of  New  York. 

The  boiler  room  has  at  present  1,000  h.  p.  of  watei 
tube  boilers,  made  by  the  National  Water  Tube  Boiler 
Company,  of  New  Brunswick,  N.  J.,  while  space  is  left 
for  1,000  h.  p.  more  to  be  added  as  needed.  National 
feedwater  heaters,  Stratton  seperators  and  Worthington 
pumps  are  used. 

Everything  about  the  station  is  so  arranged  that 
there  is  very  little  chance  of  a  shutdown  by  accident.  The 
steam  piping  is  duplicated  throughout,  as  well  as  the  feed- 
water  piping.  There  are  two  sources  for  water  supply  as 
well.  In  fact,  the  station  can  be  divided  into  two  sepa- 
rate plants  and  run  simultaneously.  Under  the  engine 
room  is  a  basement  about  eight  feet  in  the  clear,  where 
are  located  the  condensers,  heaters  and  all  the  large  suc- 
tion, exhaust  and  overflow  piping;  all  having  been  ar- 
ranged for  easy  access.    Plenty  of  light  is  obtained  in  the. 
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basement  by  windows,  as  will  be  seen  by  the  Fig.  3. 
A  novel  feature  of  the  arrangement  is  that  there  is 
not  a  low  pressure  drip  in  the  plant,  and,  consequently, 
no  traps  of  any  kind.    The  receiver  drips  are  simply  a 


the  condenser  pumps,  which  is  passed  through  the  shell 
of  the  heater.  The  result  is  that,  with  all  pipes  and 
heaters  uncovered,  the  feedwater  is  brought  up  to  208 
degs.  F,  with  but  a  very  little  steam  being  used  to  run 
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FIG.  2. -INTERIOR  OF  SALEM   POWER  STATION — LYNN  &  BOSTON   RAILROAD  CO. 


by-pass  around  the  low  pressure  cylinder,  arranged  in  such 
a  way  that  there  is  practically  no  loss  of  pressure  in  the 
receiver.  All  pipes  leading  to  the  condensers  from  the 
engines  are  graded  in  such  a  way  as  to  drain  all  water 
into  the  condensing  chamber,  the  heater  connections 
being  arranged  to  admit  of  doing  this.  All  drips  from 
the  steam  pipes  in  the  boiler  room  are  returned  by  gravity 


the  condensers.  Fig.  1  shows  the  general  arrangement 
of  the  piping  in  the  basement,  as  well  as  an  outline  of  the 
building. 

The  building  itself  is  of  brick,  as  will  be  seen  from 
Fig.  3,  with  a  roof  supported  by  iron  trusses  and  covered 
with  slate.  The  chimney  is  160  ft.  high,  and  has  a  clear 
diameter  inside  of  eight  feet.    It  will  be  noticed  that  the 


direct  to  the   boilers,  the  main  being  located  sufficiently    feed  wires  enter  the  building  through  a  perforated  stone 


FIG.  3.— EXTERIOR  OF  SALEM   POWER  STATION  — LYNN  &  BOSTON   RAILROAD  CO. 


high  for  the  purpose.  The  drips  from  the  steam  pipes  in 
the  basement  are  all  returned  by  gravity  to  a  tank,  and 
automatically  pumped  back  to  the  boilers. 

A  feature  of  the  feedwater  system  is  a  large  auxiliary 
heater,  through  which  the  feedwater  passes  after  going 
through  the  individual  heaters.  This  auxiliary  heater  is 
made  with  a  great  amount  of  heating  surface,  exposing  a 
large  body  of  water  to  the  heat  in  the  exhaust  steam  from 


slab  placed  in  the  gable  of  a  bay  window  on  one  side,  and 
go  directly  to  the  switchboard  located  immediately  back 
and  in  the  center  of  one  side  of  the  engine  room,  and  can 
be  reached  at  the  back  by  a  door  leading  from  a  small 
entry  or  vestibule.  The  entire  station  has  been  arranged 
for  permanency  and  economy,  with  a  minimum  amount 
of  repairs,  which  are  generally  a  large  item  in  many  pre- 
viously constructed  stations. 
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The  Cost  of  Concrete  Paving  in  Washington. 


The  report  of  the  Commissioners  of  the  District  of 
Columbia  for  the  year  ending  June  30,  1892,  contains 
some  interesting  statistics  on  the  cost  of  the  concrete 
pavements  in  Washington.  The  term  concrete  is  applied 
in  that  city  to  all  the  smooth  pavements,  whether  cold  tar 
distillate,  asphalt  or  asphalt  block.  On  July  1,  1892,  the 
total  area  of  these  pavements  laid  was  2,411,446  sq.  yds., 
divided  as  follows:  Cold  tar,  924,028;  asphalt,  1,213,996; 
asphalt  block,  271,425.  The  former  cost,  between  1886 
and  1889,  during  which  latter  year  its  use  was  discon- 
tinued, $2  per  square  yard.  The  asphalt  pavements,  using 
Trinidad  asphalt,  and  with  a  six  inch  concrete  base,  have 


WORLD'S  FAIR  EXHIBIT  OF 

cost,  for  many  years,  $2.25  per  square  yard,  and  $2  per 
yard  with  a  four  inch  concrete  of  bituminous  base,  exclu- 
sive of  grading.  Asphalt  block  pavements  have  for  sev- 
eral years  cost  $2  per  square  yard.  All  prices  are  exclu- 
sive of  grading. 

All  pavements  laid  since  1888  have  been  kept  in  re- 
pair by  the  original  contractors,  without  cost  to  the  Dis- 
trict, for  a  period  of  five  years.  The  repairs  made  after 
the  guaranty  period  have  been  made  by  the  District  under 
special  contract.  Under  this  contract,  ordinary  repairs 
are  guaranteed  for  one  year,  and  are  made  at  the  follow- 
ing prices:  Asphalt  service,  $17  per  cubic  yard  in  place; 
binder,  $7  per  cubic  yard  in  place;  bituminous  base,  $3 
per  cubic  yard  in  place,  and  hydraulic  cement  and  con- 
crete, $5  per  cubic  yard  in  place.  Resurfacing  is  guaran- 
teed as  new  pavement  for  a  period  of  five  years,  and  all 
repairs  during  that  time  are  made  at  the  contractors' 
expense.  The  prices  are  the  same  as  for  ordinary  repairs, 
except  that  the  asphalt  surface  itself  is  $1.02  per  square 
yard.    Experience  has  shown  that  the  annual  average 


cost  of  making  repairs  has  been  about  three  cents  per 
yard.  The  cost  of  resurfacing,  the  Commissioners  think, 
will  probably  remain  constant  at  $1.50  per  yard. 


Exhibit  of  the  J.  A.  Fay  &  Egan  Company,  at  the 
World's  Fair. 


The  J.  A.  Fay  &  Egan  Company,  of  Cincinnati,  O  , 
made  one  of  the  most  striking  and  noticeable  exhibits  in 
Machinery  Hall  for  a  display  of  its  well  known  wood  work- 
ing machinery.  This  company  is  a  recent  consolidation  of 
the  important  businesses  of  J.  A.  Fay  &  Company  and  the 
Egan  Company,  and  the  machines  shown  included  those 


THE  J.  A.  FAY  &.  EGAN  CO. 

by  means  of  which  each  of  these  companies  has  secured 
its  well  earned  reputation.  The  space  occupied  was  about 
6,000  sq.  ft.,  and  forty-six  machines  altogether  were  shown, 
comprising  all  types  of  wood  working  and  boring  ma- 
chines, saws,  lathes,  mortisers,  tenoners,  grinders,  sanders, 
moulders,  etc. 

The  J.  A.  Fay  &  Egan  Company  claims  to  be  mak- 
ing more  than  one-half  of  the  wood  working  machinery 
being  manufactured  in  this  country,  and  its  output  con- 
sists of  over  1,000  different  types  of  machines  adapted  to 
every  species  of  wood  working.  These  machines  are  well 
known  in  the  wood  working  shops  of  street  railway  com- 
panies and  car  builders. 


The  oldest  streetcar  driver,  in  point  of  service,  in  this 
country  is  said  to  be  John  Brynes  who  lives  in  Boston, 
and  has  driven  cars  for  forty  years,  traveling  in  that  time 
a  distance  equal  to  twenty-five  times  around  the  earth. 
He  is  sixty-four  and  in  good  health. 
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The  Plant  of  the  Worcester  Traction  Company. 


In  the  Street  Railway  Journal  for  July,  1893,  was 
described  at  length  the  station  of  the  Worcester,  Mass., 
road  which  was  at  the  time  under  process  of  construction. 
It  will  be  remembered  that  the  road  was  incorpo- 
rated  as  a  horse  railroad  up  to  about  a  year  ago, 
under  the  name  of  the  Worcester  Consolidated  Street 
Railway,  and  that  the  property  was  acquired  by 
the  Worcester  Traction  Company,  of  New  Jersey, 
which  has  now  equipped  the  road  with  electricity, 
and  brought  it  up  to  the  present  modern  standard. 

In  the  article  in  question,  E.  J.  Cook,  of  the 
Field  Engineering  Company,  gave,  in  detail,  par- 
ticulars of  the  steam  plant,  etc.  Since  that  was 
written  certain  small  modifications  have  been  made, 
and  we  are  now  in  a  position  to  take  up  the  matter 
again. 

The  engines  employed  are  of  the  vertical  com- 
pound type  and  were  furnished  by  the  Lake  Erie 
Engineering  Works.  The  cylinders  are  of  the  four 
valve  type,  having  two  ports  for  steam  and  two  ports  for 
exhaust.  Clearances  vary  from  2Y/2  or  3  to  7  per  cent.,  ac- 
cording to  the  diameter  of  the  pistons.  The  double  face 
slide  valves  are  small,  light  and  four-ported.  The  gover- 
nor and  steam  valves  are  constructed  to  carry  as  far  as 
three-fourths  stroke  in  the  first  cylinder,  permitting  the 
engine  to  exert  more  power  than  any  engine  with  releas- 


ent  laid  out,  is  1,500  k.  w.,  and  space  has,  therefore,  been 
left  for  another  engine  and  another  300  k.  w.  generator. 
The  speed  of  the  dynamo  is  400  revolutions  per  minute. 
The  floor  space  is  controlled  by  a  traveling  crane  with  a 
travel  the  full  length  of  the  building,  thus  enabling  the 
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FIG   1. —  ENGINE  ROOM 


DURING  CONSTRUCTION— WORCESTER 


ing  valve  gear  of  the  same  diameter  of  cylinder  and  pis- 
ton speed.  This  feature  especially  qualifies  the  engine 
for  railway  work.  The  movement  of  the  high  pressure 
admission  valve  is  controlled  by  a  centrifugal  shaft 
governor  consisting  of  two  weights,  one  spring  and  four 
pivoted  joints.  The  variation  in  speed  of  these  engines 
in  regular  railway  work  does  not  exceed  1^  per  cent,  be- 
tween frictional  and  rated  load  when  running  con- 
densing or  non-condensing,  and  not  over  2J/2  per 
cent,  when  one-half  the  rated  load  of  the  engine  is 
suddenly  thrown  off  or  on.  The  main  bearings  are 
so  proportioned  that  the  pressure  thereon  and  the 
velocity  of  their  rubbing  surfaces  are  uniform,  and 
the  service  is  within  the  limits  of  remarkable  dura- 
bility. All  bearings  and  slides  are  water  jacketed 
and  removable,  a  vital  point  in  engines  on  electric 
service.  The  frames  are  of  the  "A"  type,  double 
box  girder,  cast  iron.  The  pistons,  piston  rod,  cross- 
head,  connecting  rod,  etc.,  are  of  the  best  marine 
type.  The  crankshaft  is  of  forged  steel,  built-up 
pattern,  with  counterbalance  in  one  piece. 

The  economy  of  these  engines  is  the  best  ob- 
tainable; the  cylinder  condensation  is  low,  the  clear-  FIG  3 
ance  is  small  and  the  steam  distribution  practically 
perfect.  All  steam,  exhaust  and  condenser  piping,  was 
furnished  by  Best,  Fox  &  Company,  of  Pittsburgh.  The 
valves  on  the  steam  piping  system  are  Climax  bronze 
seated  gates  instead  of  Chapman,  as  mentioned  in  the 
previous  article. 

The  electrical  generating  equipment  is  entirely  Gen- 
eral Electric,and  consists  at  present  of  four  300  k.  w.,  mul- 
tipolar generators,  each  directly  belted  to  one  of  the 
engines.    The  ultimate  capacity  of  the  station,  as  at  pres- 


placingof  machinery  at  the  absolute  minimum  of  expense, 
and  in  the  case  of  repairs  it  can  be  moved  cheaply  and 
quickly.  It  was  designed  and  built  by  the  Berlin  Iron 
Bridge  Company,  of  East  Berlin,  Conn.  The  engraving 
(Fig.  1),  shows  the  engine  room  while  the  equipment  was 
being  installed. 

The  switchboard  is  built  up  of  General  Electric  stand- 
ard panels  both  for  generators  and  feeders;  of  the 
iatter  there  are  thirteen.  The  panels  are  each 
fitted  with  an  automatic  circuit  breaker  with  elec- 
trical reset — a  new  device  which  has  already 
proved  itself  invaluable  in  railway  operation. 

The  rolling  stock  consists  of  sixty-three  motor 
cars  and  the  same  number  of  trailers.  Twenty-five 
are  twenty-two  foot  Laclede  bodies,  ten  ten  foot 
bodies  of  different  makers,  while  the  balance  are 
sixteen  foot  bodies.  The  twenty-two  foot  bodies 
are  mounted  on  Brill  Maximum  Traction  trucks, 
and  the  smaller  bodies  on  Brill  No.  21  trucks. 

Of  the  car  equipments,  forty-five  are  of  the 
latest  General  Electric  type,  i.  e.,  two  G.  E.  800 
motors  to  each  car.  These  have  already  shown  that 
the  excellent  qualities  claimed  for  the  new  motor 
are  by  no  means  exaggerated.  The  other  eighteen 
motor  cars  are  equipped  with  Westinghouse  mo- 
tors, eight  having  two  twenty  horse  power  motors 
per  car  and  ten  having  each  two  twenty-five  horse  power 
motors.    All  the  General  Electric  equipments  include  the 
type  K  series  parallel  controller. 

The  car  house  is  one  of  the  best  in  the  country.  Fig. 
2  is  an  interior  view  in  the  first  floor,  showing  the  general 
construction  of  the  building.  Fig.  3  is  an  interior  view 
in  the  second  floor.    The  entire  framework  of  this  build- 


-SECOND  FLOOR  OF  CAR  HOUSE— WORCESTER  TRACTION  CO. 

ing  is  of  steel,  the  second  floor  and  the  roof  being  sup- 
ported by  steel  girders,  which  in  turn  are  supported  by 
columns  and  girders  in  the  interior  of  the  building.  The 
side  walls  are  of  brick,  but  made  very  light,  the  main  sup- 
port being  through  the  steel  columns  which  are  bricked 
into  the  side  walls.  Very  little  woodwork  is  used  about  the 
construction  of  the  building,  being  used  only  in  the  second 
floor  and  the  roof  plank,  and  here,  on  account  of  the  heavy 
quality  of  the  lumber  used,  the  danger  from  fire  is  almost 
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eliminated.  It  has  a  storage  space  for  sixty  cars  on  the 
main  floor,  and  thirty  to  forty  cars  up  stairs  in  the  paint 
shop  and  storage  room.  It  was  designed  and  built  by  the 
Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn. 

The  length  of  the  road  is  thirty-one  miles.  Of  these, 
twenty-three  are  laid  with  ninety  pound  Wharton  nine 
inch  girder  rail  spiked  directly  to  the  ties,  set  two  feet 
six  inches  between  centers,  four  are  laid  with  seventy 
pound  girder  rail,  and  the  remaining  four  miles  with  fifty 
pound  T  rail.  The  rail  bonds  are  of  galvanized  iron,  set 
in  with  channel  pins,  and  the  entire  system  is  triple 
bonded. 

The  general  design  of  the  plant  is  such  that  the 
boilers,  engines  and  dynamos  are  located  in  the  best  posi- 
tion to  avoid,  as  far  as  possible,  loss  in  transmission  of 
the  different  forms  of  energy  from  the  coal  to  the  line. 
The  lighting  is  both  incandescent 
and  arc,  in  General  Electric  Com- 
pany's systems. 

The  officers  of  the  road  are: 
E.  J.  Moore,  president;  Thos.  C. 
Ban,  secretary;  C.  Ford  Stevens, 
treasurer,  and  J.  N.  Akarman, 
general  manager. 

 m«»i«»-  

Lithographed  Car  Tickets. 


New  Direct  Connected  Engine  and  Generator. 


The  state  of  perfection  at  which  the  latest  types  of 
steam  engines  have  arrived  is  shown  in  nothing  so  clearly 
as  in  the  increasing  demand  for  automatic  types  of  en- 
gines to  be  direct  connected  to  dynamos.  The  fluctua- 
tions in  load,  especially  in  street  car  service,  are  so  great 
and  so  numerous — fluctuations  of  25  to  100  per  cent,  of 
the  entire  load  occurring  almost  instantaneously — that  it 
has  taxed  the  inventive  genius  of  our  engine  builders  to 
the  utmost  to  produce  engines  that  will  stand  the  strain. 
In  the  case  of  belt  driven  dynamos,  a  severe  short  circuit 
will  usually  cause  the  belt  to  fly  off  and  thus  relieve  the 
engine,  but  a  direct  connected  engine  must  not  only  be 
able  to  maintain  a  uniform  speed  under  these  sudden 
changes  of  load,  but  it  must  not  fly  to  pieces  if  a  short 


Where  the  practice  exists  of 
selling  packages  of  tickets  at  a 
reduction  on  the  price  of  single 
fares,  or  where  commutation  rates 
are  in  vogue,  the  desirability  of 
using  neatly  engraved  or  litho- 
graphed tickets  is  a  point  which 
is  often  not  carefully  considered. 
Too  frequently  it  is  thought  that 
almost  any  piece  of  pasteboard 
with  the  name  of  the  company 
painted  thereon  will  answer  the 
purpose,  but  with  a  slight  or 
practically  no  additional  original 
outlay,  a  ticket  can  be  issued 
which  is  both  attractive  and 
difficult  to  counterfeit.  In  this 
way,  a  company  will  often  in  a 
short  time,  not  only  save  more 
than  the  additional  cost  of  tick- 
ets by  the  prevention  of  the  use 
of  bogus  tickets,  but  will  keep 
before  its  patrons  the  idea  that 
its  policy  is  a  liberal  one. 

A  new  company,  known  as  the  Lithograph  Street  Car 
Ticket  Company,  has  recently  been  organized  in  Cleve- 
land for  the  manufacture  of  lithographed  street  car  tickets 
of  a  high  grade,  street  railway  stock  certificates,  bonds 
and  all  kinds  of  lithograph  work.  E.  Rettberg,  who  will 
be  at  the  head  of  this  concern,  has  had  a  long  experience 
in  this  business,  and  promises  the  street  railway  managers 
a  finer  line  of  tickets  than  has  yet  been  produced.  The 
company  will  also  make  a  specialty  of  printing  transfer 
tickets.  Its  plant  will  contain  the  latest  improved 
machinery  for  this  class  of  work.  Some  work  which  this 
company  has  performed  for  the  Knoxville  (Tenn.)  Electric 
Railway  Company  and  the  Citizens'  Street  Railway  Com- 
pany is  of  a  very  high  grade. 


The  Middletown-Goshen  Traction  Company,  of  New 
York,  has  recently  completed  three  miles  of  road,  and  ex- 
pects to  add  about  twelve  miles  as  soon  as  the  season  for 
track  laying  again  opens..  Electric  cars  will  be  run  about 
April  1.  The  power  plant  is  well  under  way,  and  when 
completed  will  have  a  capacity  of  300  h.  p.  M.  J.  Wight- 
man  is  the  electrical  engineer  of  the  road. 

Permission  to  build  an  electric  railway  has  been 
given  by  the  Baltimore  County  Commissioners  to  the 
Walbrook,  Gwynne  Oak  &  Powhatan  Railroad  Company, 
the  road  must  be  completed  within  eighteen  months. 


NEW  DIRECT  CONNECTED  ENGINE  AND  GENERATOR. 


circuit  brings  the  engine  to  a  sudden  stand  still.  To 
meet  the  demand  for  direct  connected  engines  and 
generators,  the  engine  shown  in  the  accompanying  cut 
has  been  built  by  A.  L.  Ide  &  Son,  of  Springfield,  111.  The 
illustration  is  taken  from  one  of  three  Ideal  engines 
recently  shipped  by  this  firm  for  use  in  lighting  the  new 
Southern  Hotel  in  St.  Louis,  Mo.  Two  of  these  engines 
had  14  X  14  cylinders,  the  third  had  a  13  X  12  cylinder. 
All  were  regulated  to  run  at  275  revolutions.  Each  of 
these  engines  had  a  General  Electric  Company's  armature 
keyed  on  the  crankshaft  in  place  of  the  plain  pulley.  The 
construction  of  the  armature  and  engine  is  such  that  no 
outboard  bearing  is  required.  The  two  14  X  14  engines 
are  to  drive  dynamos  belted  from  the  governor  pulleys  in 
addition  to  the  direct  connected  armatures. 

The  points  of  superiority  claimed  by  the  builders  of 
these  engines  for  this  form  are  as  follows:  They  claim 
that  they  will  not  vary  over  1  per  cent,  in  speed  for  a 
sudden  change  of  100  per  cent,  in  load.  They  are  per- 
fectly self-contained  and  balanced.  Every  engine  was 
adjusted,  before  leaving  the  works,  to  run  at  its  specified 
speed  under  full  load,  and  so  balanced  as  to  run  without 
shaking  with  all  anchor  bolts  removed,  excellence  in 
workmanship  and  material,  steel  and  bronze  entering  into 
its  construction  to  an  unusual  extent.  The  engines  are 
provided  with  the  well  known  Ideal  system  of  self-oiling, 
which  supplies  all  the  working  parts  with  a  constant 
stream  of  oil  that  is  used  over  and  over  again.    There  is 
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positively  no  oil  scattered  in  any  direction.  The  arma- 
tures are  therefore  entirely  free  from  any  danger  that 
could  result  from  a  splash  of  oil. 

That  these  engines  are  peculiarly  adapted  to  work  in 
places  where  space  is  valuable,  will  be  apparent  from  these 
dimensions: 

The  14  X  14"  engines,  with  armatures  attached  com- 
plete, as  shown  in  the  illustration,  can  be  placed 
in  a  box  68  ins.  high,  81  ins.  wide,  10  ft.  3  ins.  long, 
and  their  rated  horse  power  is  125.  The  13  X  12" 
engine,  100  h.  p,  can  be  placed  in  a  box  68  X  74 
ins.  X  9  ft.  1 1  ins. 


The  strength  of  this  truck  is  principally  owing  to  the 
fact  that  the  side  frames  are  continuous  and  straight,  which 
will  be  appreciated  by  those  acquainted  with  built-up 
frames.  An  examination  of  the  cut  will  show  the  simplic- 
ity of  the  frame;  the  wheel  beams  are  constructed  of  two 
steel  channel  bars  placed  back  to  back,  with  an  interven- 
ing wood  filling  one  inch  thick.    This  filling  is  introduced 


A  New  Car  and  Truck. 


We  illustrate  herewith  a  new  car  and  truck 
recently  built  by  the  Barney  &  Smith  Car  Com- 
pany, of  Dayton,  O.,  which  is  one  of  a  number 
ordered  by  the  City  Railway  Company  of  that 
place  for  the  Dayton  &  Soldiers'  Home  line  which 
it  controls.  The  car  shown  in  Fig.  2  has  a  six- 
teen foot  body,  and  is  twenty-four  feet  four  inches 
long  over  the  platforms. 

The  outside  is  paneled  in  red  and  white  with 
window  frames  of  oak.  The  hood  is  the  standard 
semi-rircular  shape  manufactured  by  the  Barney 
&  Smith  Company.  There  are  six  windows  on 
a  side,  fitted  with  Burrows  roller  shades  and  glazed 
with  double  thick  French  glass.  The  inside  finish 
is  in  quartered  oak  with  oak  doors  and  window 
sashes.  The  seats  and  backs  are  upholstered  with 
loose  cushions,  and  the  car  is  lighted  by  a  center 
light  consisting  of  two  electric  and  one  oil  lamps  and  with 
additional  electric  lamps  at  either  end. 

The  truck  on  which  this  car  is  mounted,  and  which 
is  illustrated  in  a  separate  engraving,  was  recently  brought 
out,  and  is  being  manufactured  by  this  company.  It  has 
been  in  successful  operation  for  about  three  months,  and 
promises  to  be  one  of  the  best  on  the  market.  The  points 
aimed  at  in  this  truck  are:  Superior  riding  qualities, 
eliminating  the  objectionable  end  tilting,  strength,  sim- 
plicity and  moderate  cost.    The  first  is  accomplished  by 


FIG. 


2.— CLOSED  CAR  FOR  DAYTON 
DAYTON, 


SOLDIERS'  HOME  RAILWAY— 


to  deaden  the  noise,  the  strength  of  the  frame  in  no  wise 
depending  upon  it.  The  iron  end  sills  of  rectangular 
section,  are  attached  to  the  side  frames  by  means  of  strong 
malleable  iron  corner  plates,  which  are  provided  with 
flanges  engaging  with  the  edges  of  the  bars,  thus  taking 
all  side  strains  off  the  bolts.  The  springs  rest  in  malleable 
iron  sockets,  and  are  securely  fastened  to  the  frame  with 
clips  and  bolts.  The  pilot  brackets,  pedestal  braces  and 
brake  beams  are  of  wrought  iron.  The  manner  in  which 
the  side  beams  are  constructed  makes  it  possible  to  use 

any  kind  of  motor  support 
that  might  be  selected 
without  drilling  holes  in 
the  iron  work. 


FIG    1.— NEW  TYPE   OF  TRUCK. 

interposing  between  the  car  body  and  the  truck  side 
frames,  four  sets  of  half  elliptic  springs,  one  set  of  three 
frames  over  each  journal.  These  springs  are  so  propo- 
tioned  and  connected  that  a  load  applied  at  any  one  of 
the  points  of  support  is  felt  equally  by  the  whole  set,  and 
and  is  thus  distributed  over  a  considerable  distance  on 
both  car  body  and  truck  frame.  In  addition  to  these 
there  are  short  spiral  springs  placed  between  the  truck 
frame  and  the  journal  boxes.  The  object  of  these  is  to 
absorb  the  shorter  vibrations  and  at  the  same  time  pro- 
tect the  truck  frames;  it  is  well  known  that  a  frame  with- 
out some  cushion  between  it  and  the  axles  is  very  trouble- 
some to  maintain,  its  different  members  are  continually 
breaking,  and  the  joints  and  bolts  are  nearly  always  loose. 


The  Chesapeake  & 
Ohio  Transportation 
Company  has  been  incor- 
porated at  Hagerstown, 
Md.,  by  C.  K.  Lord,  H. 
Crawford  Black  and  Alex- 
ander Shaw,  of  Baltimore, 
Lloyd  Lowndes,  of  Cum- 
berland, and  J.  Clarence 
Lane,  of  Hagerstown.  Its 
capital  stock  is  $250,000 
and  its  object  is  to  oper- 
ate canal  boats  on  the 
Chesapeake  &  OhioCanal, 
by  the  electric  trolley  sys- 
tem such  as  tested  on  the 
Erie  Canal.  The  shares 
of  the  company  are  of  $100  par  value  each,  and  they  are 
mostly  held  by  coal  mine  owners  in  Western  Maryland. 

 — •  •  m  

The  Belgium  Government  has  received  from  the 
tramway  company  operating  from  Ixelles  to  Boendael, 
near  Brussels,  a  request  for  a  franchise  for  a  movable 
sidewalk  extending  from  the  entrance  of  the  St.  Hubert 
galleries  to  the  Namour  gate.  This  moving  sidewalk 
will  be  constructed  under  a  recent  patent  granted  to 
Mr.  Empain. 

It  is  stated  that  the  youngest  electrical  superintend- 
ent in  the  country  is  Edmund  H.  Perry,  bf  Bloomfield 
N.  J.,  who  is  only  fifteen  years  old. 
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The  Medical  Side  of  Street  Railway  Practice. 
Part  III. 


By  George  J.  Tobias,  M.  D.,  Chicago,  III. 
In  describing  railway  injuries  it  will  be  necessary  to 
make  some  division  of  the  different  forms  of  wounds,  and 
to  classify  them  in  a  brief  and  simple  manner  so  that  we 
may  be  enabled  to  intelligently  consider  appropriate 
treatment. 

For  convenience,  and  for  the  purpose  of  a  simple 
classification  of  railway  injuries,  we  shall  consider  them 
under  three  separate  heads: 

1.  Injuries  of  the  soft  parts. 

2.  Injuries  of  the  bones. 

3.  Injuries  involving  both. 

Wounds  of  soft  parts  may  be  contused,  lacerated, 
incised  or  punctured.  The  two  former  being  most  fre- 
quently met  with  in  street  railway  injuries,  we  shall  con- 
fine our  attention  principally  to  them. 

A  contused  wound  (contundo,  to  bruise)  is  one,  that, 
generally  speaking,  is  produced  by  injury  from  a  blunt 
weapon,  or  collision  with  some  foreign  body,  without 
breaking  the  skin  or  covering  of  the  injured  part.  In 
cases  where  there  is  a  breach  of  the  surface,  in  contused 
wounds,  the  injury  generally  extends  far  beyond  the  area 
of  the  external  wound.  Subcutaneous  contused  wounds 
are  very  misleading  in  their  general  appearance,  and  are 
often  of  grave  importance,  as  the  injury  is  not  localized, 
and  its  extent  cannot  be  made  out  by  a  single  inspection 
of  the  external  parts.  Such  injuries  require  the  most 
accurate  examinations,  and  demand  the  greatest  care  in 
treatment. 

From  a  clinical  point  of  view  contused  and  lacerated 
wounds  might  well  be  classed  together,  the  element  of 
contusion  considered  as  a  complication  of  the  wound,  and 
the  distinction  one  of  degree  and  not  of  kind.  But  in  rail- 
way injuries  we  have  many  contusions  to  treat  where  there 
is  no  breach  of  the  surface,  as  contusions  of  the  hip  joint, 
shoulder,  knee,  or,  in  fact,  any  part  of  the  body.  Many 
cases  that  we  examine  for  alleged  injuries  are  devoid  of 
all  objective  signs  of  traumatism,  and  the  only  tangible 
symptom  of  disorder  is  pain  in  the  back,  which  might 
emanate  from  other  various  causes  other  than  injury. 

And  yet  just  such  cases  are  brought  into  court  claim- 
ing damages  for  contusion  of  the  back,  "concussion  of  the 
spine,"  etc.  etc.  It  can  be  readily  seen  that  advantage  is 
often  taken  of  the  circumstances  which  connect  some  dis- 
honest persons  with  a  railway  accident  in  which  they  were 
in  nowise  injured,  but  are  desirous  of  gaining  compensa- 
tion by  fraud.  In  well  marked  injuries,  which  are  prop- 
erly classified  as  contused  wounds,  we  find  swelling  and 
acute  inflammation  of  the  part.  There  is  pain  and  tender- 
ness on  touch,  loss  of  function,  and  usually  there  is  more 
or  less  discoloration  which  soon  becomes  apparent  on 
account  of  the  delicate  subcutaneous  tissues  which  are 
torn,  and  the  rupture  of  blood  vessels,  which  give  rise  to 
hemorrhage.  A  simple  discoloration  caused  by  diffused 
blood,  is  called  ecchymosis,  but  when  the  hemorrhage  is 
so  profuse  as  to  cause  a  lump  or  blood  tumor,  it  is  named 
hematoma.  The  treatment  of  contusions  consists,  first,  in 
the  relief  of  the  general  shock,  and  second,  of  the  local 
pain.  The  injured  part  should  be  placed  at  rest.  If  vol- 
untary immobilization  is  not  sufficient,  place  the  patient  in 
a  recumbent  position  in  bed,  and  resort  to  bandages  or 
splints  if  necessary;  at  any  event  secure  rest,  for  in  so 
doing  we  lessen  the  local  irritation,  and  hasten  the 
absorption  of  effused  fluids.  Hot  fomentations  are  of 
great  value  in  reducing  inflammation  or  to  allay  pain. 
Cold  applications  are  frequently  found  to  be  of  service; 
but  their  use  should  not  be  continued  for  any  great 
length  of  time,  as  the  vitality  of  the  parts  may  become 
depressed. 

In  mild  forms  of  contusions,  evaporating  lotions 
are  very  useful,  such  as  tincture  of  arnica,  aconite, 
belladonna,  camphor,  witch  hazel,  etc.,  their  efficiency 
being  largely  due  to  the  alcohol  which  they  contain. 
When  we  find  the  bruising  severe  and  subcutaneous  hem- 
orrhage present,  the  indications  are  that  some  important 


blood  vessel  has  been  wounded,  and  it  will  be  proper  to 
make  a  free  incision  in  order  to  expose  the  ruptured  ves- 
sel and  apply  a  ligature  to  it. 

If  there  be  danger  of  septic  infection,  or  in  cases 
where  contusion  is  followed  by  severe  inflammatory  reac- 
tion, it  will  be  necessary  to  combat  the  disorder  upon  gen- 
eral surgical  principles,  including  such  constitutional 
measures  as  may  be  required  to  relieve  pain,  reduce  fever 
and  sustain  the  strength  and  vitality  of  the  patient. 

A  laceration  is  that  form  of  wound  in  which  the  tissues 
have  been  forcibly  torn  or  crushed.  The  surface  presents 
a  rough  and  irregular  appearance,  giving  rise  to  a  gaping 
and  ragged  condition  of  the  tissues  involved. 

In  many  instances  we  find  severe  contusion  accom- 
panied by  extensive  laceration  of  the  soft  parts;  this  con- 
dition is,  of  course,  produced  by  the  mingled  elements  of 
the  injury,  the  character  and  cause  of  such  disorder  being 
similar.  We  have  in  such  cases,  not  alone  the  bruising 
and  disorganization  of  tissues  to  contend  with,  but  the 
depressed  vitality  of  the  injured  part  which  must  take  up 
a  new  circulation  in  order  to  establish  resolution,  and, 
therefore,  the  result  of  the  injury  (so  far  as  the  treatment 
is  concerned)  depends,  not  alone  upon  the  surgical  care  of 
the  case,  but  the  susceptibility  of  the  wounded  part  for 
prompt  healing  and  repair.  In  lacerated  as  well  as 
incised  wounds  the  divided  or  torn  tissues  have  a  ten- 
dency to  retract,  causing  more  or  less  gaping,  the  hem- 
orrhage which  follows  being  the  effect  of  every  open 
wound.  Pain  is  a  usual  accompaniment,  which  is  due  to 
the  disordered  condition  of  the  sensory  nerves.  The 
amount  of  pain  varies  with  the  nerve  supply  of  the 
wounded  part  and  the  general  sensitiveness  of  the  patient. 
The  most  painful  and  sensitive  parts  of  the  body  are  the 
lips,  tongue,  nipples  and  external  genitals.  The  tempera- 
ment of  the  individual  always  modifies  the  pain.  In  se- 
vere forms  of  lacerated  wounds,  the  nerve  irritation  is  so 
great  as  to  mark  the  immediate  effect  upon  the  individual, 
causing  profound  general  depression.  This  condition  is 
called  "shock."  Age,  mental  conditions  and  tempera- 
ment also  modify  shock. 

The  degree  of  shock  may  be  influenced  by  the  phy- 
sical condition  of  the  patient  and  the  natural  powers  of 
resistance.  In  severe  forms  the  vital  forces  are  so  pro- 
foundly depressed  as  to  cause,  not  alone  general  pros- 
tration, but  conditions  of  the  most  grave  importance, 
which  are  characterized  by  such  symptoms  as  feeble  pulse, 
impared  respiration,  clammy  skin,  cold  extremities,  pecu- 
liar shrunken  appearance  of  the  features,  and  loss  of  con- 
sciousness. 

Fright  often  tends  to  increase  the  general  collapse, 
and  in  some  cases  it  has  been  known  to  produce  great 
psychical  depression  which  has  resulted  in  "cardiac  syn- 
cope" and  death.  A  remarkable  case  of  death  by  men- 
tal emotion  is  related  by  Lauder  Brunton,  and  is  quoted 
by  numerous  medical  writers. 

Thus  it  will  be  seen  that  shock  does  not  necessarily 
depend  upon  actual  injury,  and  further,  that  the  mental 
condition  (which  is  a  factor  in  all  cases  of  shock)  is  largely 
responsible  for  the  degree  of  severity  of  the  depression. 

Just  how  far  corporations  are  liable  for  the  emotions 
and  mental  attitudes  possessed  by  their  passengers  is  a 
question  for  the  courts  to  decide,  but  it  would  seem 
unreasonable  (from  a  scientific  point  of  view)  to  expect  pay- 
ment from  a  railway  company  for  an  alleged  injury  or  con- 
dition which  may  have  been  the  result  of  fright,  and  where 
the  alleged  injury  would  have  made  no  serious  impression 
upon  a  well  balanced  mind.  It  must  be  remembered  that 
railway  companies  do  not  stand  guarded  by  medical  ex- 
aminers, like  life  insurance  associations,  who  make  it  a 
study  to  select  only  healthy  people  to  do  business  with. 
The  street  car  company  must  carry  all  passengers  who 
behave  themselves,  whether  they  are  healthy  or  otherwise. 
How  often  have  we  noticed  invalids  and  pregnant  women 
riding  kin  street  cars,  who  at  that  very  time  should  have 
been  under  the  care  of  a  nurse  or  attendant.  How  many 
instances  have  occurred  where  actual  childbirth  has  taken 
place  in  public  conveyances.  Such  matters  as  these 
should  be  fully  considered  by  courts  and  juries. 

{To  be  Continued?) 
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Comments  on  English  Track  Construction. 


By  Arthur  Hodges,  Late  Chief  Engineer  of  the 
West  End  Railway,  Boston,  Mass. 

1  have  been  much  interested  in  the  article  on  "  Eng- 
lish Methods  of  Street  Railway  Track  Construction," 
which  has  run  through  the  last  three  numbers  of  the 
Streft  Railway  Journal. 

I  intend  simply  to  discuss  similar  practice  in  this 
country  and  to  suggest  some  objections,  which  occur  to 
me,  to  fully  carrying  out  the  form  of  construction  described. 
But,  incidentally,  I  cannot  refrain  from  saying  a  few 
words  in  reference  to  the  false  impressions  which,  judging 
from  this  paper,  seem  to  be  current  in  England  concern- 
ing our  practice  in  track  construction. 

They  are  mistaken  in  thinking  that  the  practice  in 
America  has  been  to  multiply  the  number  of  parts  instead 
of  lessening  them.  The  construction  to  which  the  paper 
refers  as  having  the  rails  secured  by  cotter  bolts  to  pan 
or  metal  stringers,"  and  "these  again  tied  by  rods  which 
are  often  cottered  to  the  stringers"  is  almost  unknown  in 
this  country.  A  statement  to  the  contrary  gives  a  very 
wrong  impression  to  persons  not  acquainted  with  our 
-  track  construction,  and  although  some  parts  of  the  paper 
show  that  the  writers  have  some  knowledge  of  our  tracks, 
this  goes  to  make  one  think  that  it  must  be  very  super- 
ficial. They  say  also:  "  We  believe,  however,  that  within 
the  last  year  or  two  the  girder  rail  is  obtaining  more 
favor,  and  is  being  adopted  by  many  companies,"  etc. 
The  well  known  facts  are  that  the  girder  rail  has  been  in 
use  in  this  country  for  fourteen  or  fifteen  years,  and  has 
been  used  extensively  for  several  years,  so  that  the  mileage 
is  now  up  among  the  thousands. 

In  the  matter  of  "  points,"  as  the  English  people  term 
what  we  call  switches,  the  practice  in  England  seems  to 
be  in  no  manner  in  advance  of  American  practice.  With 
us  the  built  up  switch  is  found  to  give  the  best  results, 
and  the  movable  tongue,  which  we  find  to  give  the  best 
satisfaction,  is  made  from  highly  tempered  crucible  steel, 
forged  to  the  requisite  dimensions. 

We  have  long  used  tie  rods  which  are  identical  with 
those  described  in  Part  II.  Built  up  switches  and  cross- 
ings are,  by  no  means,  new  to  us,  and  long  strides  ha\e 
lately  been  made  in  their  improvement.  We  have  been 
through  nearly  the  same  experiences  in  references  to 
switches  for  turnouts  as  are  described  in  this  paper,  and 
have  arrived  at  the  point  from  which  we  started,  using 
movable  tongues,  and  where  electric  or  steam  motors  are  to 
be  used  we  have  for  several  years  used  movable  tongues 
on  both  rails,  that  is,  in  both  switch  and  mate,  as  we  call 
them. 

In  the  matter  of  heavy  "fish  joints"  with  large  bolts, 
we  are  not  behind.  We  have  used  one  inch  bolts  for  two 
or  three  years,  and  some  of  our  engineers  have  suggested 
and  advised  bolts  of  larger  diameter.  Even  in  the^matter 
of  paving,  the  concrete  foundation  and  the  grouting  with 
pitch  after  the  joints  have  been  filled  with  pea  gravel  is 
getting  to  be  a  very  common  practice.  The  development 
of  the  street  railway  in  England,  as  described  in  this  arti- 
cle, is  so  nearly  coincident  with  that  of  our  own,  that  there 
seems  little  left  to  discuss  between  us  other  than  the 
foundation  or  substructure. 

The  first  difficulty  which  suggests  itself  in  the  adop- 
tion of  the  concrete  foundation  with  a  six  or  seven  inch 
rail  is  the  fact  that  in  this  country  the  specifications  for 
paving  blocks  in  the  large  cities  call  for  a  depth  of  seven 
or  eight  inches.  As  it  is  necessary  to  have  a  bed  of  from 
one  and  a  half  to  two  inches,  it  will  at  once  appear  that 
the  English  plan  for  a  concrete  foundation  is  impractica- 
ble under  such  conditions.  But  this  can  be  overcome  by 
the  use  of  a  nine  or  ten  inch  rail.  Such  a  rail  has  been 
used  here  during  the  last  two  years,  and  the  paving  laid 
in  connection  with  it  has  been  placed  upon  a  concrete 
foundation  with  a  bed  of  about  two  inches  of  gravel,  and 
has  been  grouted  with  pitch  after  the  joints  had  been 
filled  with  pea  gravel.  This  class  of  paving  has  been  used 
in  American  cities  for  three  or  four  years,  and  is  giving 
good  satisfaction. 


Another  way  of  obtaining  sufficient  depth  for  our 
paving  stones  is  by  the  use  of  chairs  spaced  as  may  be 
specified  in  the  contract  for  track  construction.  Such  a 
track  was  laid  in  Washington  Street,  Boston,  in  the  sum- 
mer of  1892,  in  which  the  rail  is  a  girder,  with  rolled  steel 
chairs  electrically  welded  to  its  foot.  At  the  joints  there 
are  long  chairs  which  admit  of  deep,  heavy  fishplates.  This 
track  was  paved  as  just  described  for  the  nine  inch  rail, 
and  has  been  in  constant  use,  under  heavy  traffic  of 
electric  cars,  for  more  than  a  year,  and  is  in  excellent 
condition.  Some  idea  of  the  test  to  which  it  has  been 
subjected  may  be  obtained  from  the  statement  that  from 
170  to  180  cars  pass  over  it  every  hour.  The  tracks  above 
described  are  placed  upon  oak  or  chestnut  ties,  or  ties  of 
vulcanized  hard  pine. 

Owing  to  the  peculiar  conditions  and  disadvantages 
under  which  we  labor,  I  am  afraid  it  will  not  be  advisable 
at  present  to  depend  entirely  upon  concrete  for  the  sup- 
port of  our  tracks.  Unfortunately  our  streets  are  liable 
to  frequent  disturbance  by  some  of  the  many  corpora- 
tions which  have  franchises  permitting  them  to  occupy 
certain  portions  of  them,  and  by  the  city  authorities 
themselves.  Such  corporations,  in  making  the  excava- 
tions necessary  for  repairs  or  extensions  of  their  under- 
ground works,  unavoidably  undermine  the  street  railway 
tracks  which  lie  in  their  way,  and  frequently  the  line  of 
their  pipes,  or  other  underground  construction,  coincides 
with  the  line  of  the  tracks  above  it  for  a  long  distance. 
It  will  be  seen,  without  argument,  that  the  concrete 
foundation  would  be  utterly  destroyed  by  the  excavation 
in  such  cases,  and  this  condition  of  things  is  so  nearly 
universal  as  to  make  it  a  very  serious  objection  to  the 
form  of  construction  under  consideration,  and  to  demand 
a  track  which  can  be  suspended,  in  the  event  of  under- 
mining, and  put  again  in  running  order  with  the  least 
possible  expense. 

In  addition  to  the  foregoing  objections  to  the  con- 
crete foundation,  our  climate  may  well  be  considered  as 
worthy  of  a  place  in  the  discussion.  It  is  well  known 
that  the  frost  penetrates  the  ground  to  a  depth  varying 
from  two  to  six  feet,  and  its  influence  is  seriously  felt  in 
all  work  the  foundation  of  which  is  not  carried  below  the 
depth  to  which  the  frost  reaches.  How  far  this  would 
affect  the  track,  in  outlying  districts,  constructed  with  no 
other  support  than  concrete,  I  am  not  prepared  to  say, 
and  it  may  perhaps  be  a  subject  for  experiment,  but 
there  are  many  localities  where  the  first  cost  of  a  con- 
crete foundation  would  be  prohibitive,  /.  <?.,  where  a  cheap 
track  must  be  built — the  cheapest  possible — or  none  at 
all.  In  many  cases  a  foundation  of  concrete  would  cer- 
tainly double  the  cost  of  the  track. 

The  objection  to  a  rail  with  a  groove  one  inch  wide  is 
at  once  apparent  to  one  familiar  with  our  light  carriages. 
Such  a  rail  is  used  to  some  extent  in  America,  notably 
in  Washington  and  Boston,  but  great  care  is  needed  in 
the  use  of  light  carriages  in  streets  where  it  is  laid.  The 
head  of  a  rail  much  used  in  our  large  cities  is  much  better 
adapted  to  our  streets.  I  refer  to  the  semi-grooved  rail 
largely  entering  into  track  construction  in  New  York, 
Buffalo,  Boston,  etc.,  and  originally  known  as  the  "Rich- 
ards Improved  "  rail.  This  rail,  while  it  posesses  many 
of  the  advantages  of  the  full  grooved  rail,  is  without  its 
objections. 

In  the  matter  of  cable  construction  I  am  inclined  to 
think  that  we  have  not  much  to  learn,  as  yet,  from  our 
British  cousins.  The  conditions  are  very  different  with 
us  from  those  prevailing  in  the  cities  of  Great  Britain. 

One  of  the  principal  difficulties  which  we  must  guard 
against  here  is  the  danger  of  the  closing  of  the  slot  from 
frost  pressure.  The  argument  might  be  used  that  with  a 
shallow  conduit  the  tendency  to  the  closing  of  the  slot 
would  be  less,  and  more  easily  overcome.  But  we  have 
not  arrived  at  a  point  where  we  can  use  the  shallow  con- 
duit, and  as  long  as  it  is  deep  we  must  have  a  yoke  of 
great  stiffness.  There  is  no  doubt  but  that  it  is  an  advan- 
tage to  have  the  rails  connected  with  such  a  yoke. 

The  new  electric  line  between  Newton  (Mass.)  and 
Mt.  Auburn  was  opened  December  13. 
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THE  .INTRINSIC  VALUE  OF  STREET  RAILWAY  INVESTMENTS. 

By    .Ed-ward    IC.  Higgins. 


FIRST 

The  rapid  increase  of  street  railway  mileage  during 
the  past  five  years,  the  extensive  adoption  of  electricity 
and  the  cable  in  place  of  horses,  and  the  general  recon- 
struction of  roadbed  made  necessary  by  change  of  motive 
power  have  made  heavy  demands  upon  the  speculative 
and  investment  capital  of  the  United  States.  It  is  prob- 
able that  not  less  than  $125,000,000  in  cash  and  in  finan- 
cial and  commercial  credits  have  been  brought  into  this 
field  since  1888,  this  sum  representing  perhaps  25  percent, 
of  the  total  investment  to  date  in  American  street  railways. 

There  has  been  a  large  increase  in  capital  liabilities. 
It  is  safe  to  say  that  the  gross  mortgage  indebtedness  of 
our  street  railways  is  to-day  double  what  it  was  in  1888; 
that  the  capital  stock  has  been  increased  in  an  even 
greater  ratio,  and  that  the  gross  capitalization  per  mile  of 
track  (including  the  capitalization  of  "Traction  Com- 
panies ")  is  so  far  in  excess  of  that  of  1888  that  the  entire 
difference  cannot  be  explained  on  the  score  of  cost  of 
reconstruction  and  change  of  motive  power.  The  vol- 
ume of  securities  in  existence  to-day  may  be  considered 
as  representing: 

First.  The  purchase  of  the  old  horse  railway  proper- 
ties at  a  large,  and  in  some  cases  an  abnormal  advance  on 
their  original  costs. 

Second.  The  reconstruction  and  re-equipment  of  such 
properties  accompanying  a  change  of  motive  power,  at  a 
cost  usually  in  excess  of  that  for  which  the  same  or  supe- 
rior work  could  now  be  done. 

Third.  The  extension  of  the  reorganized  properties 
into  new  territory. 

Fourth.  The  development  of  entirely  new  properties 
in  unoccupied  territory. 

Fifth.  Construction,  promotion,  banking  and  bro- 
kerage profits. 

The  present  distribution  of  the  new  securities  cannot 
be  known  with  accuracy.  It  is  certain  that  a  very  large 
portion  have  not  yet  found  the  ultimate  investor,  but  are 
held  in  more  or  less  speculative  channels  awaiting  favor- 
able markets.  Nearly  all  of  the  mortgage  bonds  have 
been  negotiated  in  the  East,  although  a  few  issues  have 
been  brought  out  in  Chicago,  which  probably  owns  also 
the  greater  part  of  its  local  street  railway  securities.  Two 
or  three  of  the  great  Western  cities  are  carrying  their  own 
mortgages,  but  in  general  the  rapid  street  railway  devel- 
opment in  the  West  (which  preceded  that  in  the  East)  has 
been  financed  almost  exclusively  in  New  York  and  Bos- 
ton. The  New  England  clientage  of  Boston  banking 
houses  has,  in  particular,  invested  large  sums  in  this  field 
partly  by  direct  purchase  of  recommended  bonds,  and 
partly  by  the  purchase  of  collateral  trust  issues  secured 
by  underlying  street  1  ail  way  bonds.  Certain  New  York 
and  Philadelphia  houses,  with  foreign  connections,  have 
secured' Scotch,  English  and  German  capital  for  special 
issues.  It  is  known,  however,  that  a  large  amount  of 
these  bonds  are  still  held  by  bankers,  brokers  and  syndi- 
cates, and  are  not  pressed  for  sale  because  of  the  belief 
that  much  higher  prices  can  be  realized  when  the 
reconstruction  period  is  over  and  the  properties  are  show- 
ing the  great  increase  in  net  income  reasonably  to  be 
expected.  Little  attempt  has  yet  been  made  to  market 
the  new  stock  issues.  Rarely  representing  actual  cash 
investment,  they  are  held  chiefly  by  syndicates,  promo- 
ters and  traction  companies,  as  a  source  of  future,  rather 
than  present  profits.  It  must  not  be  forgotten  that  recent 
street  railway  development  has  been  marvelously  rapid. 
We  can  look  back  but  five  years  to  the  first  successful 
electric  road,  and  it  is  clearly  impossible  to  find  many 
roads  which  have  been  in  operation  under  the  new  condi- 
tions long  enough  to  obtain  the  full  advantage  of  the 
change. 
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Now  the  vast  sums  which  have  been  drawn  from 
ordinary  investment  channels  into  this  field  are  exciting 
some  uneasiness  in  conservative  financial  circles.  Will 
the  general  confidence  in  street  railway  investments  be 
justified  by  results?  Is  the  rapid  development  normal? 
Is  it  not  a  repetition  on  a  smaller  scale  of  the  steam  rail- 
way "  boom  "  of  1869-73,  and  will  not  disaster  come?  All 
these  are  pertinent  questions  hardly  possible  to  answer 
wisely  as  yet.  Overcapitalization  of  costs  is  almost  uni- 
versal. It  is  certain,  too,  that  there  has  been  in  some 
places  overcapitalization  of  earning  power,  so  that  reor- 
ganization and  the  scaling  down  of  nominal  values  will 
soon  be  necessary.  Elsewhere,  however,  "  syndicates  "  have 
often  been  contented  with  smaller  paper  profits,  and  it  is 
not  unreasonable  to  suppose  that  such  properties,  if  well 
managed,  will  return  dividends  for  years  to  come.  The 
work  of  separating  the  good  from  the  bad  — speculative 
from  investment  values — is  of  grave  importance.  We  are 
in  the  midst  of  great — almost  fundamental  changes, 
whose  effect  cannot  yet  be  foretold.  We  are  hampered  by 
the  natural  unwillingness  of  street  railway  managers  to 
furnish  full  and  reliable  data  on  which  their  properties 
can  be  judged.  Yet  it  is  not  impossible,  even  now.  to  lay 
down  certain  principles  which  will  serve  to  determine  the 
limits  of  success  in  particular  cases,  and  to  establish  the 
broad  lines  of  a  "  theory  of  values  "  in  this  comparatively 
unknown  financial  field.  I  shall  attempt  this  in  the  follow- 
ing pages,  claiming  for  my  effort  nothing  more  than  that 
it  is  a  careful,  conscientious  and  painstaking  endeavor  to 
throw  some  light  upon  an  exceptionally  difficult  subject, 
and  knowing  well  that  many  of  the  conclusions  which  I 
shall  draw  may  be  open  to  present  criticism,  or  may  prove 
erroneous  in  future. 

GENERAL  CONDITIONS. 

The  municipal  transportation  industry  in  the  United 
States  is  intrinsically  profitable — much  more  so  than 
abroad.  This  is  due  primarily  to  the  peculiarities  of  the 
American  character.  Our  national  passion  for  "getting 
there"  forced  the  introduction  of  street  railways  long  in 
advance  of  their  adoption  in  other  countries.  "  Perpetual  " 
franchises,  high  fares,  freedom  fronv  burdensome  condi- 
tions, all  were  instantly — almost  impatiently  granted  in 
the  eagerness  for  facilities.  To-day,  these  old  time  fran- 
chises are  immensely  valuable  and  almost  perfectly  pro- 
tect the  interests  of  their  owners.  This  is  the  first  effect 
of  "American  energy."  The  second  is  equally  character- 
istic. The  average  American  is  careless  of  small  econ- 
omies. He  has  no  time  to  "  split  a  nickel;"  he  despises  a 
penny  and,  in  some  parts  of  the  country,  will  throw  it 
away;  he  will  willingly  pay  five  cents  to  save  three  min- 
utes in  a  half  mile  ride,  and  he  will  doubtless  be  the  same 
man  fifty  years  hence.  Attempts  have  been  made  in  a 
few  cities  to  reduce  the  now  almost  universal  nickel  fare. 
They  have  rarely  succeeded,  not  always  because  the 
reduction  could  not  have  been  forced,  but  because  no 
interest  could  be  aroused  among  the  people.  It  might 
appear  at  first  that  this  argument  for  the  investment 
value  of  our  street  railways  is  flippant  or  superficial.  It  is 
not.  It  is  fundamental.  Americans  are  free  riders,  and 
their  insatiable  craving  for  more  facilities  arouses  mingled 
feelings  of  gratification  and  anxiety  in  the  minds  of  street 
railway  managers. 

Under  the  influence  of  this  pressure,  and  with  the 
realization  that  cars  propelled  by  animal  power  but  im- 
perfectly fulfil  the  whole  function  of  a  street  railway,  the 
cable  and  electric  systems  of  motive  power  have  come 
into  being.  They  were  first  introduced  in  the  belief  that 
the  actual  reduction  in  operating  expenses  would  be  suffi- 
cient to  yield  satisfactory  returns  on  the  additional  invest- 
ment required.    This  expectation  has  not  been  precisely 
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realized.  Total  operating  expenses  have  been  somewhat 
greater  than  before,  instead  of  less,  because  the  sudden 
and  amazing  increase  in  traffic  brought  about  by  greater 
speed  and  clean,  attractive  and  easy  riding  cars  has  made 
it  necessary  to  greatly  increase  the  car  service.  But  the 
operating  expenses  per  car  mile  and  per  passenger  car- 
ried, and  the  percentage  of  operating  expenses  to  gross 
receipts  are,  in  general,  sensibly  reduced.  The  intrinsic 
advantage  of  steam  over  animal  power  is  very  great. 
Coal  is  far  cheaper  than  grain,  and  the  labor  required  to 
run  a  power  station  less  than  that  of  caring  for  horses,  so 
that  in  spite  of  unexpectedly  large  repair  accounts  caused 
by  imperfections  of  early  apparatus  and  severe  usage  of 
track,  the  results  of  the  change  have  encouraged  the  belief 
that  the  cost  of  carrying  a  passenger  under  the  new  con- 
ditions will  be  materially  less  than  with  horses. 

Summarizing  the  above,  it  is  certain  that  our  street 
railways,  as  a  whole,  have  been  profitable  even  when  oper- 
ated by  horses,  and  that  the  general  adoption  of  elec- 
tricity and  the  cable  has  invariably  brought  about  a  sub- 
stantial increase  in  gross  receipts  and  almost  invariably  an 
even  greater  proportional  increase  in  net.  The  real  ques- 
tion becomes,  therefore,  whether  or  not  there  has  been  se- 
rious overcapitalization  of  the  permanently  safe  net  earn 
ings.  This  question  can  best  be  answered  in  an  examination 
of  actual  statistics,  and,  as  the  conditions  vary  greatly  with 
the  scale  of  operations,  and  as  we  cannot  here  deal  with 
units  of  less  magnitude  than  the  entire  street  railway  sys- 
tems of  the  different  population  centers,  I  shall  continue 
the  discussion  under  the  following  groupings: 

Class  I.  Surface  railways  in  American  cities  and  towns 
of  less  than  1 5,000  inhabitants. 

Class  II.  Surface  railways  in  American  cities  and 
townsof  from  ±5,000  to  25,000  inhabitants. 

Class  III.  Surface  railways  in  American  cities  of  from 
25,000  to  50,000  inhabitants. 

Class  IV.  Surface  railways  in  American  cities  of  from 
50,000  to  100,000  inhabitants. 

Class  V.  Surface  railways  in  American  cities  of  from 
100,000  to  500,000  inhabitants. 

Class  VI.  Surface  and  elevated  railways  in  American 
cities  of  over  500, 000  inhabitants. 

Class  VII.  Interurban  electric  railways  in  America. 

Class  I.  Stir  face  Railways  in  Cities  a  fid   Towns  of  Less 
Than  13,000  Inhabitants. 

There  are  about  500  cities,  towns  and  boroughs  in  the 
United  Statesof  from  5,000  to  15,000  inhabitants.  Of  this 
number  over  300  now  contain  local,  or  are  served  by  inter- 
urban street  railways,*  about  120  having  been  invaded 
since  1890.  Many  of  the  smaller  places,  too,  have  street 
railway  facilities,  although  few  of  less  than  5,000  are  served 
by  strictly  local  roads.  Late  returns  show  that  the  motive 
power  on  about  25  per  cent,  of  the  total  mileage  is  horse, 
on  about  70  per  cent,  electric,  and  on  the  remainder 
steam  and  miscellaneous. 

Local  roads  of  this  class  have  little  general  interest, 
and  it  would  be  useless  to  examine  their  statistics  in 
detail.  There  are  no  comprehensive  laws  governing  their 
success  or  failure,  everything  depending  on  local  condi- 
tions and  management.  Before  the  era  of  electricity  a 
large  majority  of  the  horse  roads  were  unprofitable  to  a 
greater  or  less  extent,  the  small  areas  served  not  permitting 
lengths  of  road  sufficient  to  induce  traffic.  Gross  receipts 
ranged  from  $0.25  to  $2  per  capita  per  annum,  rarely 
exceeding  $1.  Operating  expenses,  with  the  closest  econ- 
omy and  with  minimum  expenditures  for  salaries  and 
maintenance,  generally  absorbed  all,  or  nearly  all  the  gross 
receipts,  and  in  the  rare  instances  where  net  earnings  (?) 
were  paid  out  in  interest  and  dividends  it  was  usually  at 
the  real  expense  of  the  assets.  In  many  cases  such  roads 
actually  refused  to  earn  current  operating  expenses,  to  say 
nothing  of  interest,  dividends  or  proper  maintenance 
charges,  and  it  became  an  interesting  problem  to  know 
what  to  do  with  them.    "  Reorganization  "  was  impossible 

•In  this  and  subsequent  papers  the  distinction  between  roads  which  are 
purely  local  In  character,  Dot  extending  outside  the  limits  of  single  population 
centers,  and  Interurban  roads  serving  two  or  more  population  centers,  must  be 
kept  clearly  in  mltd.  The  latter  are  treated  separately  as  their  statistics  differ 
materially  from  those  now  under  consideration. 


without  some  surplus,  or  hope  of  surplus,  however  small. 
"  Receiverships,"  without  net  earnings,  would  have  become 
unpaid  disbursing  agencies  without  funds.  Abandon- 
ment, though  not  always  easy  of  accomplishment  where 
franchises  are  construed  as  contracts,  would  have  proved 
in  many  cases  the  only  resort  had  not  the  advent  of  elec- 
tricity given  to  these  roads  a  fictitious  value  for  the  pur- 
poses of  promoters  or  in  consolidations  with  interurban 
systems. 

The  equipment  of  these  small  roads  by  electricity  has 
sometimes — but  by  no  means  always  improved  the  finan- 
cial outlook.  Gross  receipts  have  always  increased  and 
frequently  in  a  very  large  ratio  — 100,  200,  even  300 
per  cent.  This  is  the  natural  result  of  radical  improve- 
ments in  service  and  of  the  novelty  of  electric  traction. 
But  it  has  been,  and  is  now  difficult  to  crowd  down  op- 
erating expenses  to  a  point  where  returns  can  be  regu- 
larly made  on  the  necessarily  increased  capitalization. 
"  Electricians"  are  costly  (sometimes  in  more  ways  than 
one).  The  fixed  expenses  of  a  power  station,  when 
distributed  over  but  three,  four  or  five  cars,  frequently 
make  the  cost  of  motive  power  excessive;  nor  can  this 
charge  be  greatly  reduced  by  hiring  power  from  local 
lighting  stations.  In  small  towns  the  latter  rarely  oper- 
ate more  than  six  to  eight  hours  out  of  the  twenty-four 
for  lighting  service.  In  order  to  furnish  power  to  an 
electric  railway  they  must  add  new  engines,  boilers,  special 
dynamos  and  apparatus,  and  must  employ  another  set  of 
men.  The  slight  saving  in  general  expenses  per  unit  out- 
put is  more  than  counterbalanced  by  the  profit  neces- 
sarily charged  by  the  lighting  company.  Depreciation  of 
track  is  greater  with  electric  operation  than  with  horses, 
and  the  cost  of  maintaining  the  earlier  types  of  electric 
motors  has  been  disheartening.  Nor  can  we  forget  that 
all  the  items  of  the  profit  and  loss  account  are  on  so  small 
a  scale,  that  a  single  accident  causing  loss  of  life  or  limb 
may  result  in  successful  damage  suits,  entirely  wiping  out 
a  year's  net  earnings. 

The  evil  of  overcapitalization  was  almost  wholly  ab- 
sent in  the  horse  railways  of  this  class,  but  is  decidedly 
present  in  their  electric  successors  of  to-day,  though  with 
a  better  excuse  for  being  than  is  always  the  case  with 
larger  systems  In  the  early  days  of  electric  railroad- 
ing when  manufacturing  and  construction  costs  were  a 
well  guarded  mystery,  high  prices  for  apparatus  and  for 
all  kinds  of  contract  work  were  demanded,  particularly 
when  the  contractors  were  obliged  to  take  part  payment 
in  bonds.  A  great  majority  of  the  smaller  roads  could  be 
financed  only  in  this  way  and  were  burdened  with  heavy 
interest  charges  hard  to  meet  even  at  first  with  road  and 
equipment  comparatively  new,  and  presumably  in  the 
best  condition  for  profitable  operation.  Defaults  have 
already  occurred,  and  must  be  expected  henceforth  with 
greater  and  greater  frequency. 

While  the  above  discussion  applies  to  the  great  ma- 
jority of  roads  serving  less  than  15,000  inhabitants,  there 
are  many  cases  which  seem  to  be,  and  a  few  which  actu- 
ally are  exceptions  to  the  rule.  When  a  population  of 
from  12,000  to  15,000  is  scattered  along  a  narrow  territory 
such  as  a  valley  or  river  front,  and  if  there  is  constant  neces- 
sity for  travel  between  the  different  parts  of  this  district, 
an  electric,  or  even  a  horse  railway  will  occasionally  show 
true  profits  on  the  actual  cost  of  construction.  Even  so, 
however,  there  can  be  little  margin  for  mistakes  of  man- 
agement or  for  accidents,  both  of  which  are  a  constant 
menace  to  net  receipts.  Again,  a  "summer  road"  situ- 
ated in  a  small  town,  but  serving  a  much  larger  transient 
population  bent  on  pleasure,  is  frequently  profitable  on  a 
moderate  scale;  but  such  roads  evidently  do  not  properly 
■belong  in  this  class.  In  still  other  cases  local  conditions 
favor  larger  gross  and  net  earnings  than  the  average. 

I  have  not  thought  it  wise  to  incorporate  in  the  Table 
of  Statistics  examples  of  these  small  properties,  because 
of  the  impossibility  of  doing  justice  to  so  large  a  number 
of  roads  by  the  selection  of  typical  cases.  The  above 
conclusions  are  believed  to  be  justified  by  a  careful  and 
patient  examination  of  all  available  statistics  and  a  some- 
what intimate  knowledge  of  the  difficulties  under  which 
many  individual  roads  are  laboring. 
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Class  II.    Surface  Railways  in  American  Cities  and  Toivns 
of  from  13,000  to  23,000  Inhabitants. 

There  are  ninety-one  cities  and  towns  in  the  United 
States  of  from  15,000  to  25,000  inhabitants.*  Fifty-seven  of 
these  cities  are  located  in  the  Eastern  States,  twenty-one 
in  the  Central,  nine  in  the  Southern,  and  four  in  the  West- 
ern. All  but  ten  have  local  street  railway  systems;  eight  of 
the  ten  are  connected  with  larger  metropolitan  systems, 
and  street  railways  are  projected  in  the  two  towns  not  yet 
served.  The  total  track  mileage  exceeds  1,000,  of  which 
about  80  per  cent,  is  electric,  16  per  cent,  horse,  and  the 
balance  steam  and  miscellaneous. 

Much  that  has  been  said  about  the  street  railways  of 
Class  I  is  equally  true  of  those  now  under  consideration. 
The  proportion  of  successes  to  failures  becomes  greater, 
however,  as  we  enlarge  the  scale  of  operation,  and  we  find 
in  this  class  a  number  of  properties  which  will  earn  fair 
returns  on  a  reasonable  capitalization.  The  areas  of  the 
cities  proper  are  still  too  small  for  large  mileage,  but  the 
outlying  districts  have  been  lately  opened  up  for  residence 
to  a  surprising  extent,  so  that  a  service  of  less  than  2,500 
inhabitants  per  mile  of  road  is  not  unusual.  Needless  to 
say  that  this  rapid  development  is  heavily  discounting 
the  future,  and  is  frequently  an  adjunct  of  real  estate  spec- 
ulation. There  is  no  question  that  the  territories  affected 
are  being  greatly  benefited.  The  census  of  1900  will  show 
large  additions  to  urban  areas  and  populations,  and  many 
of  the  systems  of  this  class  may  eventually  become  safelv 
profitable.  Meanwhile,  however,  the  original  security 
holders  will  be  fortunate  if  the  scaling  down  of  capital 
liabilities  by  the  reorganization  process  do  not  rob  them 
of  much  of  their  expected  profit. 

In  the  Table  of  Statistics  are  given  a  number  of  ex- 
amples of  the  roads  in  this  class  so  large  as  to  be  fairly 
representative  of  all  types  and  conditions  developed  up  to 
1892.  Many  cases  are  complete,  and  show  the  changes 
made  in  two  years  of  operation;  in  others,  the  returns  for 
1890  alone  are  given,  later  figures  not  being  obtainable. 
In  still  others,  the  statistics  of  mileage  and  capitalization 
for  both  years  are  given,  but  those  of  operation  for  1892 
are  omitted  from  lack  of  full  or  reliable  information. 

Of  eighteen  railways  operating  by  horses  in  both  1890 
and  1892,  five  only  have  had  a  gross  passenger  income 
(reported)  in  either  year  exceeding  $30,000.  Case  No.  13 
(17,000  population)  serves  a  fashionable  winter  resort  in 
the  South,  and  its  local  patronage  is  greatly  increased  by 
the  transient.  The  gross  income  in  1890  was  $49,000,  due  to 
the  cause  above  mentioned  and  (probably  as  a  conse- 
quence) to  an  exceptionally  heavy  car  service.  The  cost  of 
the  latter  was  reflected  in  operating  expenses  which  ex- 
ceeded the  income  and  left  a  small  deficiency.  Cases  No.  14 
(17,000  population)  and  17  (18,000  population)  serve  two 
manufacturing  cities  in  an  Eastern  state;  were  moder- 
ately capitalized  in  1890;  earned  respectively  $36,000  and 
$38,000  gross,  and  $5,700  net;  equivalent  to  11  and  6  per 
cent,  upon  the  respective  capital  liabilities.  Case  No.  24 
(20,000  population)  is  perhaps  the  best  horse  railway 
statement  in  the  table.  It  serves  a  somewhat  important 
manufacturing  city  and  its  suburbs.  The  capitalization 
is  moderate;  there  is  no  floating  debt;  the  car  service  is 
good,  but  not  excessive;  the  passenger  income  is  about 
$50,000  gross;  $6,000  per  mile  of  track,  $0  25  per  car  mile, 
and  $2.50  per  capita;  and  the  net  earnings  are  apparently 
sufficient  to  return  from  12  to  16  per  cent,  on  the  actual 
investment.  This  road  is  now  being  extended  and 
equipped  by  electricity,  and  bonds  have  been  issued  con- 
servatively. Case  No.  31  (21,000  population)  is  an  excel- 
lent statement  for  so  small  a  road,  showing  10  per  cent, 
return  on  a  large  capitalization. 

But  five  railways  were  in  operation  by  electricity 
both  in  1890  and  1892.  Case  No.  3  (16,000  population) 
earned  $32,000  gross  in  1890,  and  has  presumably  earned 
much  more  since,  as  the  mileage  has  been  greatly  increased 
and  the  capital  liabilities  multiplied  by  eight.  Case  No.  4  is 
unimportant.  Case  No.  15  (17,000  population)  serves  a  su- 
burb of  a  large  Eastern  city;  the  road  is  moderately  capital- 
ized; the  car  service  is  fair;  the  passenger  income  is  now 
over  $40,000  gross;  $3,300  per  mile  of  street,  $0.28  per  car 

•By  census  of  1890  In  all  cases. 


mile,  and  $2.50  per  capita;  and  the  net  earnings,  though 
smaller  in  1892  than  in  1890,  were  sufficient  to  return  7  per 
cent,  on  the  capital  liabilities  in  1890  and  4.6  per  cent,  in 
1892.  Case  No.  20  (19,000  population)  serves  a  fashionable 
coast  resort  in  the  East;  is  heavily  capitalized;  its  passen- 
ger income  is  $40,000  gross,  $9,400  per  mile  of  street  and  $2 
per  capita;  and  its  net  earnings,  for  practically  the  first 
year  of  complete  electric  operation,  are  8  per  cent,  on  the 
capital  liabilities.  Case  No.  46  (25,000  population)  serves 
a  manufacturing  town.  It  is  moderately  capitalized;  its 
car  service  is  small;  its  passenger  income  has  decreased 
since  1890,  although  the  car  miles  have  increased;  the 
passenger  income  per  capita  is  but  $1.09;  the  operating 
expenses  are  increasing,  and  the  net  earnings,  though 
sufficient  to  return  11  per  cent,  in  1890,  were  in  1892  but 
6.5  per  cent,  on  capital  liabilities. 

There  are  seven  fully  reported  cases  which  were  in 
operation  by  horses  in  1890  and  by  electricity  in  1892. 
It  is  worth  while  to  examine  these  in  some  detail  in  order 
to  note  the  effect  of  the  change  of  motive  power  upon 
their  success. 

Case  No.  6  serves  a  small  but  prosperous  manufact- 
uring town  of  the  East,  and  was  a  poor  and  insignificant 
property  when  operated  by  horses.  Its  development 
began  in  1891.  An  extension  of  about  ten  miles  was  built 
to  a  lake  resort  which  attracts  large  numbers  of  people 
from  all  over  the  country  during  the  summer.  The  new 
equipment  and  construction  work  are  excellent.  The 
population  figure  (16,000)  does  not  properly  represent  the 
actual  population  served  in  1892,  because  of  the  new 
extensions  and  the  heavy  transient  patronage.  The 
tremendous  increase  in  passenger  income  from  $12,000  to 
$53,000  is,  therefore,  due  less  to  the  introduction  of  elec- 
tricity than  to  the  increase  of  mileage  and  population 
served.  It  is  significant,  however,  that  the  passenger 
income  per  mile  of  street  was  $4,200  in  1892  as  against 
$3,500  in  1890,  a  very  satisfactory  result,  and  one  which 
shows  that  the  mileage  has  not  been  unduly  pushed. 
The  fact  that  the  operating  expenses  have  absorbed  prac- 
tically all  of  the  passenger  income  would  be  surprising 
were  it  not  that  1891-92  was  the  year  of  reconstruction, 
and  the  passenger  income  is  probably  less  and  the  oper- 
ating expenses  more  proportionately  than  will  be  the 
case  in  the  following  year.  The  capital  liabilities  given 
are  very  small,  but  have  been  increased  in  1893  to  $550,- 
000,  or  at  the  rate  of  $25,000  per  mile  of  track,  which  is 
overcapitalization  of  costs  to  a  moderate  extent. 

Case  No.  10  serves  a  small  manufacturing  city  in  the 
East,  of  little  value  as  a  street  railway  town,  although  its 
passenger  income  is  large  lor  but  three  miles  of  track. 
The  net  earnings  are  partly  due  to  the  sale  of  electric 
power  for  small  factories.  The  railway,  lighting  and 
power  accounts  are  so  mixed  up  that  it  is  impossible  to 
determine  the  operating  expenses  of  the  railway  plant 
alone. 

Case  No.  12  shows  the  results  of  electrical  equipment 
without  increase  of  mileage.  The  passenger  income  has 
increased  about  50  per  cent.,  due  largely  to  the  fact  that 
the  car  service  has  been  nearly  doubled.  The  passenger 
income  per  car  mile  is  about  25  per  cent,  less  than  with 
horses,  and  the  passenger  income  per  capita  has  risen 
from  $0.89  to  $1.27.  The  net  earnings  with  electric  opera- 
tion show  a  return  of  over  6  per  cent,  on  a  capitalization 
of  $12,500  per  mile.  This  return  is  small  for  the  first  year 
of  electric  operation,  and  it  is  probable  that  the  surplus 
will  be  more  than  wiped  out  as  the  maintenance  charges 
increase. 

Case  No.  28  serves  a  prosperous  manufacturing  city. 
A  consolidation  of  the  street  railway  and  electric  light 
companies  was  made  in  this  city,  and  the  joint  enterprise 
was  heavily  capitalized,  the  railway  standing  at  $67,300 
per  mile  of  track.  The  mileage  has  been  doubled,  the 
car  service  greatly  increased,  and  the  passenger  income 
is  nearly  quadrupled.  The  net  earnings  (due  in  part  to 
sale  of  power  by  contract  with  the  electric  light  company) 
were  sufficient  to  show  4.5  per  cent,  return  on  the  excess- 
ive capitalization,  but  the  financial  depression  of  1893 
caused  the  factories  in  this  town  to  shut  down,  and  the 
receipts  decreased  to  such  an  extent  that  the  road  has 
passed  into  the  hands  of  a  receiver. 
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Case  No.  37  shows  unusual  earnings  in  1892.  It  serves 
a  prosperous  manufacturing  city,  whose  operatives  re- 
ceive high  wages.  The  road  was  operated  by  horses  prior 
to  1890,  but  operation  was  suspended  in  1890  owing  to 
certain  accidents.  This  is  a  remarkable  case,  the  full 
meaning  of  which  is  not  evident  from  the  statistics,  nor 
is  it  known  to  me. 

Case  No.  38  is  in  a  small  manufacturing  city  in  the 
East  which  can  barely  support  a  street  railway  system  of 
any  kind.  The  city  has  grown  but  little  for  the  past  ten 
years,  and  is  off  the  main  lines  of  travel.  The  introduc- 
tion of  electricity  has  increased  the  passenger  income  by 
about  200  per  cent.,  and  the  operating  expenses  about  100 
per  cent.,  the  net  earnings  being  apparently  very  fair. 
The  capitalization  per  mile  is  excessive,  however,  and  it 
is  doubtful  if  the  road  will  be  permanently  profitable. 

Case  No.  44  serves  a  quiet  fishing  town  on  the  coast, 
with  some  popularity  as  a  summer  resort.  The  introduc- 
tion of  electricity  has  been  accompanied  by  an  increase  of 
about  50  per  cent,  in  track  and  car  mileage,  and  the  pas- 
senger income  is  increased  in  about  the  same  proportion; 
the  passenger  income  per  mile  of  street,  however,  shows  a 


ITEM. 


MILES  OF  Til  .lK. 

No.  ol  miles  operated  

CAPITAL  LIABILITIES  PER  MILE  OF  TRACK 


No.  of  miles  not  reponlng  

"        "      capitalized  at  less  than  $5.000  

"  "         at  Irom$  5.000  to  $  10.000. 


10  000 
15.000 
"  20  000 
30000 
40,000 
"  50.000 
75,000 

over  $100,000. . . 


15.000. 
20,000. 
30  00O. 
40,000. 
50,000. 
75,000. 
100,000. 


POPULATION  SERVED  PER  MILE  OF  STREET. 


No.  ol  roads  not  reporting  

serving-  less  than  1,000  >nhauit.  per  mile  or  street. 
"        "        "  from  1,000  to  2,000  " 


2,000 
"  3,000 
"  4.000 
"  5  000 
'•  6,000 
"  8,000 

over 


3.000 
"  4,000 
"  5,000 
"  6.000 
"  8,000 
"  10,000 
10.000 


CAR  MILEAGE  PER  CAPITA. 


1890. 


447 


No.  of  roads  not  reponlng  

"        "     givmg  a  service  of  less  than  5  car  miles  per  capita. 
"        "  "  of  from  5  to  10  "       "  •' 

"         "     10  •'  15  "  " 

"     15  "  20  "        "  " 
  "         •'    20  "  25  " 

"  "       over  25      "      "  " 

PASSENGER  INCOME. 

No  ol  roads  not  reporting  

"    earning  less  than  $10,000  uross  per  annum  

"        "     from  $10,000  10  $15,000  gross  per  annum  ... 


over 


15  000 

20,000  " 

25,000  " 

30,000  " 

35,000  " 

40,000  " 
$50,000 


20,000 
25,000 
30  000 
35,000 
411,0011 
50, 000 


PASSENGER  INCOME  PER  MILE  OF  STREET. 


No.  of  roads  not  reporting  

"     earning  less  than  $1,000  per  mile  of  street   

"        "        "      from  $1,000  lo  $  2,ooo  per  mile  of  str.et. 


!,000 
3,000  " 
4,000  " 
6,000  " 
7,500  " 
$10,000 


3,000 
4,000 
5,000 
7,500 
10,000 


PASSENGER  INCOME  PER  CAR  MILE 


No  of  roads  not  reporting   

"        •■     earning  less  than  10  cents  per  car  mile. 

from  10  to  15    •'        "       "  . 
"         "         "         "    16  "  20     "         "        "  . 
"        "    20  " 
"    25  " 
"    30  " 
"    35  " 
"      over  40 


25 
30 
35 
40 


1892. 


55 


322 


31) 


22 
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PASSENGER  INCOME  PEK  CAPITA. 


No.  of  roads  not  reporting  

earning  less  than  $  50  pe''  capita 

notn$  50  to  $  .75  per  capita. 


over 


.75 

1.00  " 

1.25  " 

1.50  " 

1.75  " 

2.00  '• 

2.50  " 
13.00 


1.00 
1.25 
1.50 
1.75 
2.00 
2.-'0 
3.00 


OPERATING  EXPENSES  PER  CAR  MILE. 


No.  of  roads  not  reporting  

operating  at  less  Than  lOcen' s  per  car  mile. . . 

from  10  to  15  cents  per  car  mile. 
•'     15  "  20 
"    g0  gg 
i.    %  30 
"    30  "  35 

"  "  over     35  "  " 


PERCENTAGE  OF  OPERATING  EXPENSES. 


No.  of  roads  not  rep'  rtlng  

"        "    operating  at  less  than  60  %  or  pass.  Income. . . 

from  60  to  70  %  of  pass  Income. 
"  "    70  -  80  %  "  . 

"    80  "    90  %  -  . 

II  •■  »  ,.     yo  "  100  %  "  . 

"  "  over    100  %  "         "  . 

NET  EARNINGS. 


No  of  roads  not  reporting  

"      showing  a  loss  from  operation  

"      earning  lfss  than  $1,000  net  

from  $1,000  to  $  2,0oo  net. 


!,000 
3.000 
4,000 
5,000 
7.500 


3,000 
4,000 
5,000 
7,500 
10.000 


$io.roo 


PERCENTAGE  OF  NET  EARNINGS  TO  CAPITAL 
LIABILITIES. 


No.  of  roads  not  reporting  

earning  nothing  on  capital  liabilities  

less  than  1  %  on  capital  liabilities. 


from  l  to  2  %  on  capital  liabilities. 
"      2  "   3  X         "  " 
"     3  "   4  %        "  "  . 


"  10 
"  15 
15  % 


1890. 


1892. 


22 


16 


16 

i 


slight  falling  off,  but  will  doubtless  increase  again,  while 
that  per  car  mile  is  very  closely  the  same  as  with  horses. 
The  percentage  of  operating  expenses  to  passenger  income 
is  radically  reduced,  and  the  net  income  indicates  a 
return  of  7  per  cent,  on  a  capitalization  of  $28,000  per 
mile  as  against  4  per  cent,  on  $19,000  with  horse  opera 
tion. 

The  condensation  on  this  page  of  the  principal  informa- 
tion to  be  obtained  from  the  Table  of  Statistics  will  repay 
careful  study  in  spite  of  the  great  irregularity  in  results. 
With  full  knowledge  of,  and  allowance  for  the  imperfec- 
tions of  the  tables,  and  in  the  added  light  of  experience 
drawn  from  other  sources,  we  are  brought  to  the  following 
general  conclusions  concerning  the  financial  outlook  for 
the  roads  in  this  class: 

1.  A  large  majority  are  capitalized  at  from  two 
to  three  times  the  present  cost  of  duplicating  their  tangible 
assets.  This  has  been  done  by  several  methods,  one  of 
which  has  been  already  described,  that  of  purchasing 
apparatus  and  equipment  at  the  high  prices  of  early  days, 
and  for  bonds.  Other  methods  of  overcapitalization  will 
be  referred  to  in  more  detail  in  later  papers. 

2.  A  majority  of  the  roads  are,  and  will  probably  be 
in  future  unable  to  permanently  earn  the  interest  on 
their  mortgage  indebtedness.  This  conclusion  is  not 
wholly  justified  by  the  tables  alone,  since  it  would  appear 
that  many  of  the  roads  there  shown  have  no  trouble  as  yet 
in  meeting  fixed  charges,  while  others,  though  less  success- 
ful, have  not  been  in  operation  by  electricity  long  enough 
to  derive  the  full  benefit  of  the  change.  Nevertheless, 
when  we  remember  that  the  charges  for  maintenance  will 
increase  from  year  to  year  as  the  new  track  and  equipment 
wear  out  in  service,  and  when  we  realize  how  small  are 
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TABLE  I— AMERICAN  STREET  RAILWAY  SYSTEMS 


PART    I. -STATISTICS   OF  CAPITALIZATION. 

See  '•  Intrinsic  Value  op  Street  Railway  Investments  "  Horse  Railways  are  given  In  Roman  figures. 


Case  Number 

Miles  of  Track 

Miles  of  Street 

Capital  Stock 

Funded  Debt 

Capital  Liabilities 

Floating  Debt 

Case  Number 

u 

1X1 

u 

X 

<J 
k. 

<J 

<u 
W 

0 
0 

u 

CO 

3 

"<3 
0 
f- 

Total 

Per 
Mile 
Track 

'a, 

rj 

u 

<u 
Cu 

Total 

Per 
Mile 
Track 

S 
'a. 
(j 
u 

V 

Cu 

Total 

Per 
Mile 
Track 

3 

'S. 

cti 

rj 

u 
V 

a. 

Total 

6 

c 

c 

s 

A 

B 

n 

I—/ 

F 

F 

G 

H 

1 

K 

L 

M 

N 

O 

P 

Q 

R 

s 

T 

1 

3-4 
3-4 

3-4 
3-4 

3-2 

3-3 

50,000 
50,000 

14,700 
14,700 

3-30 
3-30 

25,000 
25,000 

7.400 
7.400 

1.70 
1 . 70 

75,000 
75.ooo 

22,100 
22,100 

5.00 
5 .00 

5,160 
7,401 

Net. 

1 

2 

6.7 
6.7 

6.7 
6.7 

■1  6.7 

z  6.7 

50,000 
50,000 

7,500 
7>500 

3-3o 
3-30 

125,000 
125,000 

18,700 
18,700 

8.30 
8.30 

1 75,000 
175.000 

26,200 
26,200 

11 . 70 
11 . 70 

30,164 
47,110 

2 

3 

7.0 
17 .0 

7.0 
17 .0 

6.0 

41,200 
300,000 

5, goo 
17,700 

2.60 
18.80 

18,500 
175,000 

2,600 
10  300 

1 .20 
10.  go 

59.700 
475,000 

8,500 
28,000 

3-70 
29 .70 

74,54o 

B.  P. 

3 

4 

4-5 
7.0 

4-5 
7.0 

4.0 

j  0,000 

11,100 

3.10 

50,000 

11,100 

3.10 

4 

5 

3-5 
3-5 

3-5 
3-5 

30 

0  n 
J  ■ u 

35,000 

10,000 

2 . 20 

2  5 ,000 

7,100 

1 .60 

60 ,000 

17,100 

3.80 

14  928 

Net. 

5 

6 

4.0 

4.0 

r4-3 

3-4 

12 -5 

100.000 

100,000 

25.000 
7,000 

6.30 

6.30 

25,000 

25,000 

6,300 

1,700 

1 .60 

/ .  60 

125,000 

125  000 

31,300 

8,700 

7.80 
7.80 

1.315 

973 

6 

'4-3 

7 

8.8 

8.8 
11 .0 

8-5 

60,000 
60,000 

6,800 
5-5oo 

3.80 
3.80 

60,000 
160,000 

6,800 
14.500 

3.80 
10.00 

7 

11 .0 

100.000 

9,100 

6.30 

8 

4.0 

11 .0 

IJ.O 

23.0 

300,000 
300,000 

20,000 
13,000 

18.80 
18.80 

20,000 
200,000 

1.300 
8,700 

1.30 
12.50 

320,000 
500,000 

21,300 
21,700 

20.00 
31.30 

8 

23.0 

9 

4.0 
7.0 

4.0 
7.0 

3-5 

80  050 
92,500 

20,000 
13,200 

5.00 
5 -So 

33,100 
52,000 

8.300 
7,400 

2 . 10 
3-30 

113,150 
144,500 

28,300 
20,700 

7.  ro 
g.  10 

9 

10 

r.6 

1  .6 

3-o 

z  1.6 

■l  3.0 

1 5 ,000 

250,000 

9,400 
83,300 

.90 
14.70 

1 5 ,000 
420,000 

9.400 
140,000 

.90 
24.70 

IO 

3-o 

170,000 

56.700 

10.00 

11,207 

XT  at 

JN  et. 

1  1 

S-o 

5-° 

11 . 0 
12.0 

16.0 
20.3 

7.16.0 

25,000 

1,600 

1.50 

76,500 

4,800 

4-5o 

101,500 

6,400 

6.00 

20,600 

B.  r. 

1  1 

3-3 

12 

3-6 

3.6 

3-2 

3-3 

3-o 

43,f  10 

40,000 

12,000 

12,500 

2.50 

2 .40 

43  no 

40,000 

12,000 

12,500 

2. 50 

2.40 

12,758 

1,064 

Net. 

12 

3-2 

13 

11 .7 
13-5 

11. 7 

13-5 

9-9 

135-500 

11,600 

8.00 

135.500 

1 1 ,600 

8.00 

3.500 

B.  P. 

13 

14 

5-0 
6.5 

5.0 
6.5 

4.2 

66,000 

13,200 

3- 30 

30,000 

6,000 

1.50 

96,000 

19,200 

4.80 

14 

1  5 

11. 7 
'3-4 

11. 7 
'3-4 

7/  .  2 
12  .d 

122,200 
1 32,200 

10,400 
9,900 

7.20 
7.80 

122,200 
132,200 

10,400 
9,900 

7 .20 
7.80 

21 -'33 
55  2°3 

Net. 

1  5 

1  6 

4-  5 

5-  5 

4-  5 

5-  5 

4.0 
3-5 

i  4-5 

30,000 

6.700 

1 .80 

30,000 

6,700 

1.80 

16 

1  7 

4.0 
3-5 

3-5 

50,000 

1 2 , 500 

2.80 

50,000 

12,500 

2.80 

30,000 

B.  P. 

1  7 

18 

5-0 

S'O 
77.8 

4.0 

65,000 
log, 000 

13,000 

11,200 

3.60 
// .  10 

65.000 

270,500 

13,000 

15,200 

3.60 
15.10 

18 

17.8 

71,500 

4,000 

4.00 

19 

4.8 

4.8 

4.0 

z  4-8 

37.500 

7,800 

2. 10 

37,500 

7,800 

2. 10 

19 

4.0 

20 

4.2 
4.2 

4.2 
4.2 

z 

z  S*.-2 

g8 ,100 
100,000 

23,400 
23  800 

5.20 
5-30 

98.100 
150,000 

23.400 
35,7oo 

5.20 

7.90 

5°  500 
1,200 

Net. 

20 

50,000 

1 1, goo 

2.60 

21 

4-9 
9-5 

4.9 
9-5 

3-9 

20,000 

4,100 

1 . 10 

20,000 

4,100 

1 . 10 

45  £>T4 

B  P. 

21 

22 

2.9 
4.0 

2.9 
4.0 

2.6 
3-6 

100,000 
100,000 

34.500 
25,000 

5-30 
5-30 

100,000 
125,000 

34.5oo 
31.250 

5-30 
6.60 

2,000 
3,506 

22 

25,000 

6,250 

1 .30 

23 

6.0 

6.0 
18.0 

5.2 

42,500 

300,000 

7,100 

16,700 

2 . 10 

15.00 

42,500 
600,000 

7,100 

33<3°o 

2.10 

30 . 00 

23 

18.0 

300,000 

16,700 

15.00 

24 

7.6 
10. 0 

7.6 
10. 0 

7-3 

9-5 

100,000 
190,000 

13,200 
19,000 

5  .00 
9-50 

100,000 
190,000 

13,200 
19,000 

5.00 
9- 50 

s  8,691 

Net. 

24 

25 

14.0 

14.0 
11 . 0 

1 1 .0 

J 'O.J 

600,000 

600  000 

42,900 

545oo 

30.00 

30.00 

400,000 
200,000 

28  600 

18,200 

20.00 

10.00 

1.000,000 

800,000 

71,400 
72,700 

50.00 
40.00 

25 

11 .0 

26 

7-4 
7-4 

7-4 
7-4 

7.0 
7.0 

93.935 
93  960 

12,700 
12,700 

4.70 
4.70 

93.935 
93,960 

12,700 
12,700 

4.70 
4.70 

9,000 

9.950 

B.  P. 

26 

27 

3-4 

3-4 

10.5 

3-3 

21,434 

6,300 

1 . 10 

2i,434 

6,300 

1 . 10 

27 

10.5 

28 

2-3 

2-3 

5-2 

2.0 
4-5 

25,000 
300,000 

10,900 
57,7oo 

1.30 
15.00 

30.000 
50,000 

13.000 
9,600 

1.50 

2-5o\ 

55,ooo 

350,000 

23,900 
67,300 

2.80 
'7-50 

16,908 
s  40,4J9 

Net. 

28 

5-2 

s.    Current  assets  exceed  current  liabilities.  z.  Approximate. 


January,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


SERVING  FROM   1 5,ooo  TO  25, 000  POPULATION. 

PART    II.-STATISTICS   OF  OPERATION. 


Electric,  Cable  and  Steam  Railways  are  given  In  Italics. 


Copyright,  1893,  by  The  Street  Railway  Publishing  Co. 


Case  Number 

Popula- 
tion 

Area 

Population 

Year 
Ending 

Car  Mileage 

Passenger  Income 

Operating  Expenses 

Net  Earnings 

!_ 

u  W 

(X, 

V 

t- 

d 

t/)  'jr 

Total 

2 
'& 
t_) 

u 

HI 

Total 

Per 
Mile 
Street 

u 

a 

Oh 

5 
'a. 

d 
CJ 

V 

0, 

Total 

u 

u 

'JZ 

<u  ^ 
Ol, 

%  Passenger 
Income 

Total 

U 

U  V 
<u  S 

t-M 

%  Passenger 
Income 

tS 

d. 

Served 

a 

b  c 

d 

T 

try 
S 

i 

k 

1 

m 

n 

0 

n 
1 

q 

r 

S 

t 

1 

1 5 ,000 
1 5,000 

4,700 
4,500 

9-30-I 89O 
9-3O-I892 

67,102 
92,330 

4-5 
6.2 

21,531 

27.995 

6,700 
8,500 

.320 
•303 

1-43 
1.87 

21,436 
24.375 

•  319 

.264 

99-5 
07. 1 

1.301 
5,003 

.019 
•  054 

6  1 
17.9 

1-7 
6-7 

2 

15,000 
15,000 

2,200 
2,200 

6-3O-189O 
6-3O-I892 

15.087 

2,300 
600 

1 .01 

.28 

14,004 
4.832 

92.7 

116.4 

1,083 
d  268 

7-2 

.6 

3 

10,000 
16,000 

2,700 

6-30-189O 
II-  1892 

428,300 

26.8 

31.661 

5,3°° 

.074 

1 .98 

28,477 

.066 

89 -9 

3,'84 

.007 

10.1 

5-3 

4 

ib,ooo 

4,000 

6-30-1890 

100,000 

6-3 

16,033 

4,000 

.l6l 

1 .01 

'3-5°9 

•13s 

83.8 

2  544 

.023 

'5-7 

5-' 

5 

10,000 

5,300 

6-3O-I890 

122,02/ 

7.6 

9.259 

3,100 

.0/6 

•58 

14.983 

.123 

161 . 7 

J  5.705 

6 

16,000 
16,000 

4.700 

1,300 

6-30-181,0 

6-30-1892 

11,761 

J2,678 

3.500 

4,200 

•74 

3-3° 

9.093 

52.275 

77  0 

gg.2 

3.041 

1,066 

25.8 
2 . 0 

2.4 

.8 

7 

16,000 

16,000 

1,900 

6-30-I89O 

6-  1893 

201,845 

12.6 

34.590 

4, 100 

.171 

2. it 

27,867 

.138 

80.6 

7,306 

•  036 

21. 1 

12.2 

8 

16,000 
16,000 

1,100 

6-30-1890 
6-  1893 

"8-395 

7-4 

17,621 

1 ,200 

■'49 

1 . 10 

20,239 

.171 

'l  '.957 

9 

16,000 

16,000 

4,600 

6-30-1890 
11-  1893 

118,344 

7-4 

10,084 

2,900 

.085 

•63 

14,180 

.  120 

139.6 

d  4,008 

io 

17,000 

17,000 

10,600 

5.700 

6-30-1 8go 

6-30-1892 

5.082 

c  22,733 

3,200 

7,600 

.  j  •  • 

•30 

3.397 

66.9 

685 
11,476 

13-5 

4.6 

2-7 

1  1 

17,000 

1,100 

6-30-iSgo 

324,860 

79./ 

30,24' 

1,900 

■°93 

/.-<? 

34-3'o 

.  106 

"3-5 

345 

1.1 

■3 

12 

17,000 

17,000 

5.200 
5,700 

9-30-1890 
9~30-i8g2 

40,424 

7S,794 

2.4 

15,236 
21,613 

4,600 
7.200 

■376 
.274 

.89 

1.27 

14,898 

'9,357 

■369 

.246 

98.0 

794 

2556 

.020 

■°33 

5  • 2 

1 . 8 

6.4 

13 

17,000 

1,700 

6-30-1890 

503.230 

29  6 

48,645 

4,900 

.097 

2.86 

49,820 

.O99 

102.4 

d  263 

14 

1 7,000 

4,800 

6-30-1 890 

121,180 

6.1 

37.749 

9,000 

.312 

1 . 88 

33.089 

•273 

87.8 

5,676 

.047 

15  ■ 1 

5-9 

1  5 

17,000 
17,000 

/500 

/,JOO 

g-30-i8go 
9-30-1892 

103,697 
'S3, '98 

6.1 
9.0 

32,420 
42  7" 

2, goo 

3  300 

•3' 2 
■279 

i.gi 
2.31 

23,781 
37-823 

.229 
.248 

73-5 

cTcV  .3 

8,4g8 
6,081 

.o<?^ 
.040 

26.2 
14 . 2 

7.0 

16 

1 7,000 

3,80O 

6-30-1890 

113,880 

6.7 

16,450 

3,700 

•145 

•97 

15.710 

.138 

95-2 

990 

.009 

6.0 

3-3 

1  7 

1 8,000 

5.IOO 

6-30-1890 

255.50O 

14.2 

36,010 

10,300 

.141 

2.00 

31.081 

.  122 

86.4 

5.694 

.022 

15-8 

11. 4 

18 

1  8,000 

18,000 

4,50C, 

12-31-1890 

2-  1893 

128,589 

7.2 

12,384 

3,100 

.096 

.69 

10,750 

.084 

87.1 

1.659 

■013 

T3-4 

2 . 6 

19 

18,000 

3  700 

6-30-1890 

13,626 

2,800 

.76 

8,183 

60. 1 

5.443 

40.0 

14-5 

20 

19,000 
19,000 

4S°o 
4,300 

6- 30-1890 
6-30-1892 

23,867 
39 -5 'o 

5  700 
9,400 

1 .26 
2.08 

27,39' 
28,234 

114.6 
71.6 

d  2,088 
11,822 

2g-7 

7-9 

2  1 

19,000 

4,900 

9-30-1890 

138,860 

7-3 

21.749 

5.6oo 

■157 

1. 14 

20,210 

•145 

93  • 1 

2,569 

.018 

T  T  ft 
1  1  .  0 

12. S 

22 

19,000 
19,000 

7,300 
5  300 

12-31-1890 
12-31-1892 

2,440 
17,628 

940 
4,900 

•13 
■93 

2  955 
f  17.738 

121. 3 

d  501 

f  186 

23 

20,000 
20,000 

3,800 

6-30-1890 

5-  '893 

120,450 

6.0 

13,860 

2,700 

•115 

.70 

10.120 

.084 

72.6 

3.740 

.003 

26.9 

8.8 

24 

20,000 
20,000 

2,700 
2.100 

6-30-1890 
6-30-1 892 

202,027 

10. 1 

49,238 
53.337 

6,700 
5,600 

.244 

2.46 
2 .67 

33.730 
32,599 

.167 

68.5 
61.2 

16,194 
22,107 

.080 

32.9 
4I.S 

16.  2 
11. 6 

25 

20,000 

20,000 

J  ,800 

6-30-1890 

8-  i8g3 

102  200 

5-i 

40,890 

3.700 

.400 

2.04 

17.479 

.172 

42.8 

23,411 

.023 

57-3 

2-3 

26 

20,000 
20,000 

2,900 
2,900 

6-30-1890 
6-30-1892 

150,380 

7-5 

20,378 
19.135 

2,900 
2  700 

.136 

1.02 
.96 

21,769 
20,742 

•145 

107.0 
108 .0 

d  6 
d  517 

27 

20,000 

6,200 

6-30-1890 

115.933 

5.8 

14.254 

4.400 

.123 

.72 

11.559 

.  IOO 

81.1 

2,695 

.023 

18.8 

12.6 

28 

20,000 
20,000 

10,000 

4,400 

6-30-1890 

6-30-1802 

8.515 
28,742 

4.300 

6,400 

•43 

1  44 

9.097 

1 14.0 

1  992 
B  '5  94' 

4-5 

XI 

S 
3 

V 
En 
nl 
U 


2 
3 
4 


6 
7 


S 


10 
1  1 


1  2 


13 


14 


1  5 


1  6 


1  7 
1  8 


1  9 


20 


2  1 

22 
23 


24 
25 
26 
27 
28 


a.  Service  rapidly  deteriorating,  b. 
d.  Deficiency.  e. 
elude  interest  on  funded  debt. 


Operation  suspended  January  1,  1891,  owing  to  growing  deficiencies.  c.  Plus  $20,546  from 
Operating  expenses  due  to  railway  business  cannot  be  separated  from  total.  f.  "  Operating 
"  Net  Earnings  "  are  applicable  to  returns  on  capital  stock,    g.    Including  $16,090  from  sale  of 


sale  of  current. 
Expenses"  in- 
current. 
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-AMERICAN  STREET  RAILWAY  SYSTEMS 


See 


PART   I. -STATISTICS   OF  CAPITALIZATION. 

'  Intrinsic  Value  of  Street  Railway  Investments." 


Horse  Railways  are  given  ln  Roman  figures. 


Case  Number 

Miles  of  Track 

Miles  of  Street 

Capital  Stock 

Funded  Debt 

Capital  Liabilities 

Floating  Debt 

0 

o 
X 

i: 
w 

cS 
(J 

U 

0 

E-1 

Total 

Per 
Mile 
Track 

'0. 

co 

u 

Ui 

V 

a, 

Total 

Per 

Mile 
Track 

n) 

'5. 

a) 

U 

V 

Total 

Per 
Mile 
Track 

'5- 
cd 

U 
u 

V 
PL, 

Total 

6 
E 

A 

B 

c 

U 

E 

F 

H 

I 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

29 

5-5 

5-5 

S-J 

5-o 

58,000 

10,500 

2.  SO 

58,000 

10,500 

2.80 

1 16, coo 

21 ,000 

5-50 

30 

8.5 

8-5 

7-5 

30,000 

3.500 

1 .40 

136,000 

16,000 

6.  co 

166,000 

19,500 

7.90 

31 

3-o 
3-0 

3-0 
3-9 

2.b 

2 . 8 

50,000 
50,000 

16,700 
16,700 

2  . 40 
2.40 

31,000 
31 ,000 

10,300 
10,300 

1.50 
1 .50 

81,000 
81,000 

27,000 
27,000 

3-90 

3-90 

9  6,420 

s  6,892 

Net. 

32 

8.0 

8.0 
15-0 

4-5 

100,000 

/  00,000 

12,500 

6,700 

4.80 
4.80 

100,000 

300,000 

12,500 

20.000 

4.80 
/4.30 

IJ.O 

200,000 

/3.300 

9-5o 

33 

5-3 
6.6 

5-3 
6.6 

i  5-3 
6.4 

24,000 
24,000 

4,500 
3,600 

I  .  IO 
I  .  10 

59,000 
59,000 

1 1 , 1 00 

8,900 

2.80 
2.  So 

83,000 
83.000 

15,700 
12,600 

4 .00 
4.00 

2,452 

16,266 

Net. 
" 

34 

3-<> 

3-8 

S.o 

3-0 

50,000 

200,000 

13.300 

25,000 

2.4O 

9SO 

50,000 

3S  0,000 

13,300 

47  300 

2.40 

/8./0 

8.0 

/So, 000 

22.500 

S.60 

35 

5-4 

5-9 

5-4 

5-9 

5-o 
5-5 

52,540 

85.700 

9,700 
14,400 

2  .  50 

4 . 10 

52,540 
85,700 

9.700 
14,400 

2. 50 
4. 10 

20,000 

8,300 

Net. 
" 

36 

8.5 
9-5 

8.5 
4-5 

17.0 
14.0 

i  17-'J 

200,000 

200,000 

11,800 
14,300 

9.  10 
9. 10 

200,000 
250,000 

11,800 
17,800 

9.10 
11 .40 

400  000 
450,000 

23,500 
32,100 

1 8. 20 
20.  50 

37 

100,000 

137  >S  00 

4.60 

6.30 

100,000 

334500 

4 . 60 

/5.20 

105,460 

23-932 

B.  P. 

\14.0 

1/4.0 

9,900 

/Q7 ,000 

14  /oo 

g.oo 

24.000 

1/4.0 

38 

2.0 

2 . 0 
5-3 

i  2.0 
4-7 

20.000 

/  23, 000 

10,000 

23,600 

.90 
5-7o 

7  500 

1/2  500 

3,800 

2/ ,200 

.30 

5./0 

27,500 

237-300 

13  Soo 

44  goo 

1.30 

/0.80 

297 

h  'AS2 

Net. 

5-3 



8.6 

39 

8.6 
jy  .0 

7.8 

120.000 

350,000 

14,000 

32,400 

5.50 

25.00 

80,000 
550,000 

9,300 

32,400 

3.60 

25.00 

200,  OCO 
/  ,/O0,000 

23,300 

64,700 

9. 10 

50.00 

/7.0 

40 

4-3 
4-3 

4-3 
4-3 

3-3 
3-3 

77,955 
79.673 

18,100 
18,500 

3.60 
3.60 

12,000 
12,000 

2,800 

2,800 

.60 
.60 

89.955 

91 ,673 

20,900 
21,300 

4. 10 
4. 20 

i  3,058 

s  2,715 

Net. 

41 

9.0 
8-3 

9.0 
8-3 

8.0 

75.000 

8,300 

3-30 

30,000 

3,300 

1.30 

105  OCO 

1 1 , 700 

4.60 

42 

A  ft 

4.0 

4.8 

4.8 
4.8 

i  4-8 
i  4-8 

40,000 
40,000 

8,300 
8,300 

1 . 70 
1 .  70 

100,000 
1 50,000 

20,800 
31,300 

4.40 
6.50 

140,000 

1 90  000 

29,200 

39.600 

6.10 

8.30 

44,205 

9l68 

Net. 

43 

6.3 

6-3 

23.2 

4-5 

150,000 

207,000 

23.800 
8,200 

6.  30 

8.60 

40,108 

220.000 

6,400 

8,700 

1.70 

Q.20 

190,108 

427,000 

30,100 
/6,goo 

7.90 

/7.80 

1 5 ,000 

B.  P. 

25-2 

44 

5-4 

5-4 

8.6 

5.0 

<?./ 

60,000 
/So,  000 

1 1 ,000 

20.Q00 

7.40 

7.20 

43,000 

60,000 

8,000 

7,000 

1.70 
2.40 

103,000 

240  000 

19,100 

27, goo 

4. 10 

g  .60 

,  1,162 

30,225 

Net. 

8.6 

45 

13-5 

13-5 

-25-0 

12.0 

232.000 

500  000 

17,200 

20,000 

9-30 

20.00 

232,000 
/ ,000  000 

17,200 

40,000 

9-30 
40.00 

25.0 

500,000 

20,000 

20.00 

46 

6.2 
6.2 

6.2 

6.2 

6.0 
6.0 

JO, 000 

30,000 

S,/oo 
8,/oo 

2.00 
2 . 00 

50,000 
50,000 

8,/oo 
8,/ 00 

2.00 
2.00 

/  00, 000 

100,000 

/6,/oo 
/6,/oo 

4.00 
4.00 

27,030 
24865 

Net. 

47 

'7-3 

17-3 

22 .0 

16.  3 

163,000 

750,000 

9,400 

34,100 

6.  50 

30.00 

188,500 

650,000 

io  900 

29500 

1  .to 

26.00 

351,500 

/  ,400,000 

20,300 
63,600 

14. 10 

56.00 

22.0 

J3 

E 

3 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 
45 


46 


47 


i.  Approximate. 


s.    Current  assets  exceed  current  liabilities. 


the  totals  of  net  earnings,  we  cannot  but  fear  that  the 
latter  will  gradually  dwindle  to  the  point  of  disap- 
pearance. 

3.  Few  of  the  entire  number  will  be  able  to  earn  a  5 
per  cent,  dividend  on  their  capital  stock  after  meeting 
true  operating  expenses  and  fixed  charges. 

4.  None  of  the  securities  are  worth  the  consideration 
as  investments  of  other  than  local  capitalists,  who  may  be 
able  to  give  personal  time  and  care  to  the  management  of 
the  properties. 

THE  TABLE  OF  STATISTICS. 

The  Tables  of  Statistics  which  accompany  these  papers  cannot  be 
made  complete  nor  wholly  satisfactory.  The  frequent  refusal  of  street 
railway  managers  to  furnish  information,  even  for  anonymous  use,  is 
not  unnatural,  although  it  is  doubtless  a  mere  matter  of  time  before 
the  recognized  right  of  the  public  to  have  knowledge  of  the  profits 
derived  from  municipal  franchises  will  be  exercised  in  all  our  states  as 
it  now  is  in  several  of  the  East.    The  figures  given  in  the  table  are 


obtained  chiefly  from  official  sources,  and  are  believed  to  be  as  nearly 
correct  as  can  be  expected  where  such  great  differences  in  bookkeeping 
methods  exist.  Nearly  all  of  these  official  returns  are  given  under 
oath,  which  does  not  always  prevent,  however,  careless  or  inten- 
tional misstatements.  This  can  only  be  detected  by  most  careful 
inspection  and  comparisons  of  balance  sheets  from  year  to  year,  and  I 
have  been  under  the  necessity  of  rejecting  many  cases  otherwise 
highly  interesting.  The  figures  finally  admitted  to  the  tables  are 
believed  to  be  reliable,  except  as  to  the  items  of  "  operating  expenses" 
and  "net  income."  In  these,  the  soundness  or  honesty  of  the  various 
methods  of  distributing  expenditures,  particularly  where  "construction 
accounts  "  exist,  is  by  no  means  guaranteed.  It  may  be  said  in  this  con- 
nection that  the  uniform  system  of  accounting  prescribed  for  street  rail 
ways  in  Massachusetts  by  the  Board  of  Railroad  Commissioners  has,  for 
many  years  past,  secured  returns  whose  substantial  correctness  is  hardly 
open  to  question.  The  New  York  returns  also,  though  less  perfect  in 
some  details,  are  nearly  as  reliable  as  those  of  Massachusetts.  Those  of 
Maine  and  Rhode  Island  are  believed  to  be  honest,  but,  being  given  in 
much  less  detail,  discrepancies  cannot  be  so  readily  detected.  The  pub- 
lished returns  of  Pennsylvania  are  arranged  in  such  a  way  as  to  be 
in  the  highest  degree  chaotic,  inconsistent  and  misleading,  and  those  of 
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SERVING  FROM   i5,ooo  TO  25,000  POPULATION.  (Continued.) 

PART    II. -STATISTICS   OF  OPERATION. 

Electric,  Cable  and  Steam  Railways  are  given  In  Italics.  Copyright,  1S93,  by  Street  Railway  Publishing!  Co. 


Case  Number 

Popula- 
tion 

Area 

Population 

i  ear 
Ending 

Car  Mileage 

Passenger  Income 

Operating  Expenses 

Net  Earnings 

a 

u  a 

V 
nf 

ens 

CU 

CL 

Total 

0. 
u 

u 

Oh 

Total 

rcl 

Mile 
Street 

u 

n! 

U  JJ 

u  52 

cu  <=; 

CU  . 

Q. 

U 

u 

<u 

a, 

Total. 

U 

u  Ji 
6, 

%  Passenger 
Income 

Total 

u 

OS 

%  Passenger 
Income 

nl 

ci. 

a! 

u 

Served 

a 

b  c 

d 

e 

f 

g 

h 

i 

k 

1 

m 

n 

O 

q 

r 

s 

t 

29 

21,000 

4,200 

6-30-1890 

351.350 

16.7 

18,700 

3.700 

.053 

.89 

10,670 

.030 

57-2 

8,030 

.023 

42-7 

6.9 

30 

2 1 ,000 

2,800 

6-30-1890 

3  73 . 1 2  5 

17.0 

26,713 

3.600 

.072 

1.27 

31.837 

.085 

119. 1 

h  8,016 

30.0 

- 

4.8 

31 

21,000 
21,000 

7,500 
7.500 

6-30-1890 
6-30-1892 

29,045 
30.977 

10,300 
11,100 

1 .  30 

1.48 

2  r  ,760 
23.644 

75  ■ 2 
76. 1 

a 

0,500 
8,162 

29.  3 
26 . 3 

10.5 
10. 1 

32 

2 1 ,00O 
2/ ,000 

4.700 

6-30-1890 

8-  1893 

1 3  ■  9 

25,000 

5.600 

.086 

I  .  20 

19.575 

.067 

78.4 

5,575 

.019 

22.3 

5.6 

• 

33 

2 1 ,000 
2 1 ,000 

4,000 
3.300 

6-30-1890 
6-30-1892 

17,912 

or  RoA 

3,400 
4 ,000 

•85 
I  .  23 

15.591 
24.343 

87.2 
94.2 

2,865 

16.0 

0.9 

3-5 
2.2 

34 

2 1 ,00O 

21,000 

7,000 

6-30-1 890 

2-  1893 

9  T  ft  fiin 

10.  3 

15.075 

5,000 

.070 

■72 

14.775 

.068 

98.0 

1,815 

.008 

12.0 

3-6 

35 

2  1 ,000 
21,000 

4,200 

1  Ron 

6-30-1890 
6-30-1892 

101  oft  ft 

U  .  U 

13.709 
19.933 

2,800 
3 ,600 

.  no 

.66 
■95 

10,301 
18,469 

.082 

74.6 
92.9 

3.505 

T  mi 

.028 

25.3 
9.9 

6.7 

2-3 

36 

22,000 
22,000 

I,30O 

6-30-1890 
6-  1893 

30,399 

1 ,800 

1.3S 

16,936 

55.6 

13,463 

44.4 

3-4 

37 

22.000 

22,000 

6-30-1890 

6—30-/802 

1 ,600 

86,032 

6,/ 00 

3-91 

37,°J2 

44./ 

30.0 

'4-4 

38 

22,000 
22,000 

1 1 ,00O 
4,700 

6-30-1890 
6- 30-1892 

6,494 

'7,740 

3,200 

3,800 

•30 

.8/ 

6,477 

'2,713 

99.8 

7/  .O 

17 

J,  0^7 

•3 

28 .4 

2 ./ 

39 

22,000 
22,000 

2,800 

6-30-1890 

6—  i8g 3 

238,318 

10.8 

43.376 

5,600 

.182 

1.97 

26,896 

•"3 

6l  .9 

16,669 

.070 

38.5 

8.4 

40 

22,000 
22,OO0 

6,700 
6,7()0 

6-30-1890 
6-30-1 S92 

16,955 
20,l89 

5,200 
6,100 

•77 
.92 

17,045 
17.277 

100.0 

85.6 

499 
3,341 

2.9 
16.5 

.  6 

3-6 

41 

23,000 

2,900 

6-30-1890 

18,533 

2,300 

.80 

13,129 

70.8 

5.615 

30.4 

5-4 

42 

23,000 
23,000 

4,800 
4,800 

6-30-1890 
6-30-1892 

24.795 
24,188 

5,200 
5,000 

1.08 
£.05 

24,493 
24,059 

98.8 
99.6 

302 
417 

I  .  2 

i-7 

.  2 
.  2 

43 

24,000 

24,000 

5.300 

6-30-1890 

12-31-1892 

197,100 

8.2 

22,577 

5,000 

.115 

•94 

18,537 

.094 

81.9 

4,108 

.021 

18.2 

2 . 2 

44 

25,000 

2 J, OOO 

5  000 

3,100 

9-30-1890 

9-30-1892 

132,322 

189,834 

5-3 
7.6 

34.436 

52,43/ 

6,900 
6,300 

.261 

.276 

1.38 
2./0 

31,280 
35,86/ 

■237 

./89 

91.0 

6<?  .5 

4.1/3 

16,834 

.032 

.088 

12.  I 

4.0 

7.0 

45 

25,000 
2 f,  OOO 

2,100 

6-30-1890 
//-  2-/892 

438,000 

17-5 

44,049 

3./00 

.  101 

1 , 76 

38,912 

.089 

88.4 

15.134 

■  034 

34-3 

6.5 

46 

23,000 
23,000 

4,200 
4,200 

9-30-/890 
9-30-/892 

/2/ ,244 

4.8 

30J44 
27,343 

3,000 
4,600 

.238 
.  226 

/  .2/ 
/ .  09 

'9,479 
2i,375 

.167 

■  m 

64.8 
78.4 

11,427 
6,3/8 

■  097 

■  054 

37-9 
23-9 

//.4 
6-5 

47 

25,0OO 
23,000 

1.500 

6-30-1890 

8-  /893 

558,450 

22.3 

74,78i 

4,500 

•134 

3.00 

55.041 

.099 

73-5 

20,054 

.036 

26.8 

5-7 

h.    Including  $12,000  from  rentals. 


k.    Operation  not  commenced. 


o.    From  operation. 


New  Jersey  are  even  more  valueless,  though  for  different  reasons.  The 
census  investigations  in  charge  of  Henry  C.  Adams,  from  which  many 
of  the  1890  statistics  in  the  present  tables  are  taken,  was  admirably 
planned  and  patiently  followed  up  by  detailed  correspondence.  The 
results  are  the  most  complete  of  the  kind  in  existence  for  the  one  year 
period  covered.  It  is  impossible,  however,  to  be  certain  that  the 
returns  were  correct,  though  as  they  were  in  nearly  all  cases  signed  by 
responsible  officers  of  the  roads,  they  are  here  presumed  to  be  so. 

The  method  of  arranging  the  Table  of  Statistics  is  believed  to  be 
the  best  for  present  purposes.  Street  railway  systems  serving  popula- 
tion centers  of-  the  same  size  are  directly  comparable  and  in  practically 
the  same  years  of  operation.  In  many  cases  comparisons  may  be 
made  between  the  operating  year  ending  in  1890  (which  marked  the 
beginning  of  the  recent  era  of  street  railway  development),  and  the 
operating  year  ending  in  1892.  It  should  be  noted  that  these  street 
railway  "  cases"  are  frequently  combinations  of  two  or  more  independ- 
ent companies  operating  within  the  same  territorial  limits.  The  exact 
method  of  making  up  the  tables  is  described  in  detail  as  follows: 

Column  A.  Case  numbers.    For  reference. 

Column  B.  Miles  of  track  operated  by  horses  (or  mules),  measured 
as  single  track  including  sidings. 


Column  C.  Miles  of  track  operated  by  electricity,  measured  as 
single  track  including  sidings. 

Column  D.  Miles  of  track  operated  by  cable,  measured  as  single 
track  including  sidings. 

Column  E.  Miles  of  track  operated  by  motive  powers  (chiefly 
steam  dummies)  other  than  horse,  cable  and  electric,  measured  as  single 
track  including  sidings. 

Column  F.  Miles  of  track  operated  by  all  motive  powers,  meas- 
ured as  single  track  including  sidings. 

Column  G.  Miles  of  street  containing  track,  equivalent  to  the 
miles  of  single  track  roadbed  (not  including  sidings)  plus  the  miles  of 
double  track  roadbed. 

Column  H.  Capital  stock,  actually  issued  and  outstanding,  not 
including  treasury  stock. 


Column  I.  Capital  stock  per  mile  of  track, 
to  nearest  $100. 


results  carried 


Column  K.  Capital  stock  per  capita  population,  =— — 


results 


carried  to  nearest  $0.10. 

Column  L.  Funded  debt,  actually  incurred  and  on  balance  sheets; 
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includes  mortgage  bonds  and  (rarely)  other  secured  indebtedness  except 
collateral  notes  and  subsidiary  real  estate  mortgages,  which  are  found 
in  Column  R. 

Column  M.  Funded  debt  per  mile  of  track,  =— —  ;  results  carried 

F 

to  nearest  $100, 


Column  N.  Funded  debt  per  capita  population,  = 


results  car- 


results  car- 

O 

  ;  results 

b 


ried  to  nearest  $0.10. 

Column  O.  Capital  liabilities,  =  H  -f-  L. 

Column  P.  Capital  liabilities  per  mile  of  track, 
ried  to  nearest  $  100. 

Column  Q.  Capital  liabilities  per  capita  population,  =• 
carried  to  nearest  $o.  10. 

Column  R.  Floating  debt,  where  marked  "  net"  in  Column  S,  con- 
sists of  current  liabilities  in  the  balance  sheet  (bills  and  accounts  pay- 
able, and  miscellaneous  items  not  protected  by  mortgage),  less  current 
assets  (cash,  bills  and  accounts  receivable  and  miscellaneous  items),  the 
letter  "  S"  signifying  that  the  current  assets  exceed  the  current  liabili- 
ties; when  marked  "  B.  P."  or  "  B.  A.  P."  in  Column  S,  consists  of 
bills  payable,  or  bills  and  accounts  payable  respectively,  without  refer- 
ence to  offsets  in  current  assets.  Entire  absence  of  figures  signifies 
that  the  floating  debt  cannot  be  ascertained. 

Column  S.  Memoranda  concerning  floating  debt;  see  column  R 
for  explanation. 

Column  T.  Case  numbers;  identical  with  column  A. 

Column  a.  Case  numbers;  identical  with  columns  A  and  T. 

Column  b.  Population  served  by  the  various  street  railway  systems 
numbered;  census  of  iScjo  in  all  cases;  suburbs  included  wherever  it  is 
known  that  they  are  served. 

Column  c.  Area  served  in  square  miles;  official  census  returns  not 
yet  issued. 

Column  d.  Population  per  mile  of  street  =— — 

G 

out  to  nearest  100. 

Column  e.  Population  per  square  mile  =— 


results  carried 


results  carried  out 


to  nearest  100;  official  figures  not  yet  obtainable. 

Column  f.  Year  for  which  operating  report  is  made. 
Column  g.  Car  mileage  made  during  operating  year. 

Column  h.  Car  mileage  per  capita  population,  =—  ;  results  carri- 

b 

ed  out  to  nearest  O.i;  shows  comparative  service  given  by  different 
systems,  and  has  a  bearing  on  gross  receipts. 

Column  i.  Passenger  income  for  operating  year;  not  including 
income  from  any  source  other  than  passengers. 

Column  k.  Passenger  income  per  mile  of  street,  =  — —  ;  results 

G 

carried  out  to  nearest  $100.00. 

Column  1.  Passenger  income  per  car  mile,  =  — —  ;  results  carried 

g 

out  to  nearest  $0,001. 

Column  m.  Passenger  income  per  capita  population,  =  — ;  re- 
fa 

suits  carried  out  to  nearest  $0.01. 

Column  n.  Operating  expenses;  includes  all  charges  properly  dis- 
tributed to  the  four  accounts  of  "  General  Expenses,"  "  Transporta- 
tion," "  Maintenance  of  Way  and  Structures  "  and  "  Maintenance  of 
Equipment,"  together  with  taxes,  state  and  local. 

Column  o.  Operating  expenses  per  car  mile,  =  —  ;  results  carri- 

g 

ed  out  to  nearest  $0,001. 

Column  p.  Percentage  of  operating  expenses  to  passenger  in- 
come, =  results  carried  out  to  nearest  0.1  per  cent. 

Column  q.  Net  earnings;  the  figures  in  this  column  are  made  up 
with  great  care  after  careful  inspection  of  the  respective  profit  and  loss 
accounts;  they  represent  the  difference  between  passenger  income 
(Column  i)  and  operating  expenses  (Column  n)  plus  miscellaneous  in- 
come, such  as  car  advertising,  sales  of  by  products,  interest  and  divi- 
dends on  treasury  assets,  rentals  of  track  (which  might  also  be  credited 
to  maintenance  account  in  operating  expenses),  etc.;  minus  miscellane- 
ous disbursements  not  chargeable  to  operation,  such  as  interest  on 
floating  debt,  rentals  of  track,  etc. 

_  _q_ 
s 

to  nearest  $0,001. 

Column  s.    Percentage    of    net  earnings  to  passenger  income, 

=-5-;  results  carried  out  to  nearest  0.1  percent. 

Column  t.  Percentage  of  net  earnings  to  capital  liabilities,  =  -^-  ; 

results  carried  out  to  nearest  o.  1  per  cent. 

Column  u.  Case  numbers;  identical  with  columns  A,  T,  a. 

In  all  the  calculations,  three  significant  figures  are  used  where  the 
results  are  given  with  three  or  less  significant  figures,  and  four  when 
required  by  the  results. 

When  the  motive  power  on  one  half  or  more  of  the  track  mileage 
is  horse,  Roman  figures  are  used.  When  the  motive  power  on  more 
than  one  half  the  track  mileage  is  electric,  cable  or  steam,  the  figures 
are  given  in  italics. 


Column  r.  Net  earnings  per  car  mile, 


results  carried  out 


Curves  and  Turnouts  for  Electric  Railways. 


By  F.  A.  Bryan. 


Electric  railroads  have  been  so  extended  into  the 
suburban  districts  during  the  last  few  years  that,  in  the 
strict  sense  of  the  word,  many  can  no  longer  be  called 
street  railways.  In  this  extension  steam  road  practice 
has  to  a  certain  degree  been  followed  in  the  construction, 
but  not  to  the  extent  that  it  should  be.  Too  often  do 
builders  seem  to  think  simply  of  getting  the  rails  down 
irrespective  of  other  factors.  The  general  impression 
seems  to  be  that  because  a  car  can  go  around  a  curve 
within  a  thirty-five  foot  radius,  it  ought  easily  to  travel 
one  with  150  ft.  radius.  This,  of  course,  is  the  case,  but, 
can  we  not,  by  reducing  the  curvature  to  a  minimum, 
reduce  the  wear  and  tear,  the  needed  power  and  the  lia- 
bility of  derailment;  and,  above  all,  add  to  the  comfort  of 
the  passengers,  making  our  road  more  popular?  Is  not  a 
sudden  shock  or  jar  to  a  dozen  passengers  holding  to  the 
straps  as  undesirable  as  it  is  on  a  steam  road?  The 
curvature  on  suburban  roads  should  be  of  as  small  a 
degree  as  possible,  but  it  is  usually  made  up  of  fifteen  to 
thirty  degree  curves,  while  a  maximum  on  good  steam 
roads  in  mountain  districts  is  but   ten   degrees.  Such 


FIG.  1. 

curves  should  always  be  spiraled,  thereby  blending  insen- 
sibly together  the  tangent  at  one  end  and  the  curve  at  the 
other,  and  thus  removing  the  sudden  shock  and  jerk 
otherwise  felt  when  a  car  enters  a  curve. 

For  some  reason,  probably  on  account  of  being  more 
familiar  with  street  roads  proper,  electric  railway  man- 


FIG.  2. 

agers  and  engineers  seem  to  entertain  the  idea  that  for  a 
single  track  road,  the  only  desirable  passing  siding  is  the 
standard  diamond  turnout.  Of  course,  on  straight  track 
in  streets  this  is  desirable,  but  in  many  cases  on  public 
roads,  where  the  track  is  on  the  company's  property,  there 


PIG.  3. 

is  seldom  any  reason  for  the  use  of  such  a  turnout.  The 
writer  has  several  instances  in  mind  where  the  engineer 
seems  to  have  taken  special  pains  to  have  diamond  turn- 
outs in  locations  such  as  shown  in  Fig.  1.  Why  should 
we  not  profit  by  the  best  steam  road  practice,  and  build 
a  passing  track  similar  to  that  shown  in  Fig.  2?    In  the 


FIG.  4. 

former  we  have  six  distinct  curves,  and  in  the  latter  but 
two.  Then  again,  by  having  the  outside  track,  or  one 
with  greater  radius,  irrespective  of  whether  they  pass  to 
right  or  left,  the  trolley  is  not  liable  to  jump  at  the 
switch,  and  we  can  take  the  siding  at  full  speed,  if  desired. 

Another  instance  is  at  a  street  corner  where  we  have 
a  reverse  curve  in  order  to  obtain  a  greater  radius.  Here 
I  have  seen  turnouts  located  as  shown  in  Fig.  3.  Why 
not  use  one  as  shown  in  Fig.  4,  thereby  not  increasing  the 
curvature  any  above  what  we  have  for  single  track? 
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Annual  Report  of  the  New  York  and  Brooklyn 
Bridge  Trustees. 

The  report  of  the  trustees  of  the  New  York  and  Brooklyn  Bridge 
for  the  year  ending  December  i,  1893,  was  submitted  last  month  to 
the  mayors  of  the  cities  of  New  York  and  Brooklyn.  The  following  is 
an  abstract  of  the  report  as  relating  to  the  cable  railway.  The  receipts 
from  tolls  during  the  year  amount  to  $1,252,908.04  divided  as  follows: 
Railroad,  $1,167,497.65;  carriageways,  $85,410.39.  Passengers  car- 
ried by  railroad  numbered  42,615,105  and  the  income  derived  from  this 
department  shows  an  increase  of  $22,501.81  over  that  of  the  previous 
year. 

The  railroad  fare  is  three  cents  or  ten  tickets  for  twenty-five  cents. 

The  travel  on  the  Bridge  railway  continued  to  increase  until  in 
August  last,  when  for  the  first  time  during  its  operation  the  travel 
began  to  decrease,  and  has  continued  to  do  so  up  to  the  present  time, 
but  at  a  diminishing  ratio.  The  number  of  passengers  carried  in  Oc- 
tober was  3,644,053,  only  21,037,  or  about  one-half  of  1  per  cent, 
greater  than  the  number  carried  two  years  before,  in  October,  1891. 
The  rate  of  increase  and  decrease  of  travel  and  its  fluctuations  at  dif- 
ferent periods  of  each  year,  from  January  1,  1885,  to  November  19, 
1893,  are  graphically  represented  by  the  diagram  on  this  page,  which 
is  a  continuation  of  that  printed  in  the  report  of  1892.  This,  it  will  be 
noticed,  is  based  upon  the  average  number  carried  in  consecutive 
periods  of  four  weeks,  and  exhibits  abrupt  changes  at  different  seasons, 
generally  the  maximum  being  in  May  and  the  minimum  in  August. 

From  the  opening  of  the  railway  to  the  public  use,  September  24, 
1883,  to  November  30,  1893,  inclusive,  a  period  of  ten  years  and  sixty- 
seven  days,  304,875,286  passengers  were  carried.  During  any  month, 
the  greatest  number  transported  was  4,033,920,  in  October,  1892, 
which  included  the  week  from  the  8th  to  the  15th  of  the  Columbian 
festival.  The  next  greatest  number  was  3,846,493,  in  May  of  the  cur- 
rent official  year,  an  average  of  124,080  per  day.  In  one  day  of 
twenty-four  hours,  the  maximum  number  carried  was  223,625,  on  Octo- 
ber 13,  1892,  during  the  Columbian  festival;  the  next  greatest  number 
was  166,403,  on  January  14;  and  the  minimum  number  during  the  cur- 
rent official  year  was  45,280,  on  August  20. 

Since  the  date  of  the  last  report  the  trains  have  been  run  with 
great  regularity  and  few  interruptions.  The  total  time  lost  by  delays, 
from  all  causes,  was  four  hours  thirty-five  and  a  half  minutes,  an  aver- 
age of  forty-five  and  a  quarter  seconds  per  day  of  twenty-four  hours, 
or  of  one  minute  for  154,668  passengers  carried.  Of  the  total  time 
lost  by  these  delays,  only  38  per  cent,  was  due  to  a  failure  of  or  a  defect 
in  some  of  the  several  parts  of  the  cable  hauling  machinery;  the  re- 
maining 62  per  cent,  was  due  to  accidents  common  in  ordinary  rail- 
road transportation. 

The  grip  mechanism  has  been  even  more  reliable  and  trustworthy 
during  the  past  year  than  ever  before.  Generally ,  since  it  was  perfected 
and  its  operators  became  accustomed  to  its  application,  but  little  time 
has  been  lost  in  the  movement  of  trains  from  its  failure  in  any  way  to 
perform  the  service  required  of  it.  During  the  period  covered  by  this 
report,  from  such  failures  altogether  there  were  but  seven  delays, 
aggregating  one  hour  and  nine  minutes,  of  the  total  thirty-seven  delays 
from  all  causes  whatever  during  the  7,300  hours  the  cable  was  in  active 
operation. 

The  railway  continues  to  supply  extraordinarily  safe  transit  for  its 
passengers.  Referring  to  this,  the  following  from  the  preceding 
report  is  as  true  as  when  then  written:  "  Of  the  large  number  carried 
since  its  opening  to  public  use,  no  one  in  transit  has  been  fatally  in- 
jured. The  principal  accidents  still  are  in  the  form  of  rear  collisions 
at  the  stations,  caused  by  an  incoming  train  bringing  up  against  a  pre- 
ceding one  not  hauled  out  from  the  platform  in  time.  As  the  cars 
now  in  use  are  constructed,  when  such  accidents  occur  there  is  little  or 
no  damage  done  to  the  cars,  and  the  passengers  are  entirely  safe  from 
shock,  as  well  as  injury,  if  they  are  within  the  cars  and  seated." 

For  switching  at  the  stations  the  trains  hauled  by  cable,  and  for 
hauling  the  trains  over  the  entire  railway  generally  for  the  four  hours 
each  day,  from  one  to  five  o'clock  A.  M. ,  and  at  other  occasional  times 
when  from  any  cause  the  cable  is  stopped,  locomotives  are  used,  for 
which  until  recently  there  were  six,  all  of  one  type,  each  upon  two  pairs 
of  driving  wheels,  and  weighing  when  loaded  twenty-two  tons.  These 
locomotives  will  haul  trains  of  four  cars  over  the  switches  and  of  two 
cars  over  the  Bridge.  They,  however,  in  consequence  of  the  neces 
sarily  long  wheel  base  and  their  lack  of  steadiness  of  movement,  rap- 
idly wear  the  rails  and  flanges  when  passing  the  curves  of  the  switches 
and  main  tracks.  To  reduce  in  some  measure  this  wear,  as  well  as  to 
provide  greater  facilities  for  hauling  the  trains,  a  locomotive  of  an 
entirely  different  design  was  recently  procured,  with  the  view,  if  its 
operation  was  found  satisfactory,  to  adopt  it  as  a  type  of  the  locomo- 
tives hereafter  to  be  used.  This  locomotive  was  ordered  in  August 
and  delivered  in  November  last.  It  has  four  driving  and  four  truck 
wheels,  one  pair  of  the  latter  being  pivoted  to  and  placed  at  each  end 
of  the  locomotive  frame.  Its  weight  when  loaded  is  thirty  four  and  a 
half  tons.  A  test,  preliminary  to  putting  it  in  regular  service,  was 
made,  showing  that  on  dry  rails  and  under  favorable  conditions,  it  can 
haul  at  cable  speed  (ten  and  a  third  miles  per  hour)  a  train  of  four  cars 
partly  loaded  or  a  train  of  three  cars  fully  loaded  with  passengers; 
that  is,  from  eighty-five  to  100  tons,  this  being  up  the  steep  grades  of 
the  Bridge,  the  maximum  of  which  is  3J4  per  cent.,  or  175  ft.  to  the 
mile.  Its  hauling  capacity,  therefore,  is  more  than  one-half  greater 
than  that  of  the  locomotives  previously  in  the  service  here. 

It  was  stated  in  the  report  for  the  year  ending  December  1,  1891, 
that  measures  had  been  taken  to  double  the  facilities  of  the  Bridge 
railway  and  in  like  proportion  to  lessen  the  discomfort  of  travel  during 
the  hours  when  the  largest  number  of  passengers  are  to  be  transported; 
general  plans  therefor  were  prepared ,  including  a  new  and  enlarged 


station  in  New  York  and  one  in  Brooklyn,  *an  extension  of  the  car 
storage  yard  from  Concord  to  Tillary  Street,  a  duplication  of  the  cable 
driving  plant,  and  other  additions  necessary  to  render  the  whole  com- 
plete and  effective.  Of  these  during  the  year  following  the  report,  the 
elevated  structure  for  the  car  storage  yard  was  erected  and  the  exten- 
sion of  the  power  house  and  boiler  house  had  been  previously  finished. 
During  the  past  year,  the  cable  driving  machinery,  including  a  dupli- 
cate set  of  steam  boilers  has  been  erected.  In  obedience  to  the  resolu- 
tions passed  October  13,  1893,  all  work  on  the  Brooklyn  station  has 
been  suspended  pending  certain  modifications  in  the  plans. 

It  may  be  proper  here  to  say  that  annoying  and  disappointing  as 
are  these  continued  delays  in  the  accomplishment  of  the  purpose  of 
the  trustees  to  as  speedily  as  practicable  increase  the  facilities  of  the 
railway,  and  to  relieve  its  passengers  from  the  crowding  and  disturb- 
ance consequent  upon  its  present  limited  capacity,  it  is  deemed  wise  to 
be  certain  that  whatever  may  be  finally  done  will  best  serve  their  pur- 
pose to  these  ends. 

In  September  last,  the  attention  of  the  trustees  having  been  called 
to  the  ease  and  efficiency  with  which  the  Intramural  Elevated  Railway 


DIAGRAM  SHOWING  TRAFFIC  ON  NEW  YORK  &  BROOKLYN 
BRIDGE  CABLE  RAILWAY. 

on  the  grounds  of  the  Columbian  Exposition,  at  Chicago,  was  oper- 
ated by  electric  motive  power,  they  directed  their  engineers  to  make 
detailed  examination  of  the  same,  with  a  view  to  determine  whether  it 
would  be  expedient  to  substitute  electric  for  cable  power  on  the  Bridge 
railway.  The  report  of  the  engineers  has  not  been  formally  presented, 
in  consequence  of  a  delay  in  procuring  certain  required  data  as  to 
equipment  and  cost.  It,  however,  may  be  here  stated  that  the  results 
of  their  examination  do  not,  in  their  opinion,  justify  at  the  present 
time  a  change,  involving  necessarily  expensive  and  perhaps  doubtful 
experiment  before  it  will  be  established  that  such  substitution  is  safe 
and  economical.  Possibly  in  the  future,  when  the  application  of  elec- 
tricity to  move  frequent  and  heavy  trains  over  steep  slopes,  under  the 
conditions  which  govern  the  operation  of  the  Bridge  railway,  is  else- 
where fully  developed,  it  may  be  desirable  to  again  consider  this 
matter. 

In  conclusion,  the  management  desires  to  again  testify  to  the 
faithfulness  and  efficiency  with  which  the  several  employes  have  dis- 
charged their  duties,  sometimes  at  the  risk  of  life  and  limb,  and  gener- 
ally with  an  earnest  desire  to  fully  serve  the  public  to  its  complete  sat- 
isfaction and  to  their  best  abilitv. 


"These  plans  were  given  In  the  Street  Railway  Journal  for  April,  1893, 
p.  208  and  for  May  1893,  p.  282. 
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Annual  Report  of  the  West  End  Street  Railway 
Company. 


The  annual  meeting  of  the  stockholders  of  the  West  End  Street 
Railway  Company,  of  Boston,  was  held  November  28.  By  the  vote 
for  directors  the  next  board  will  be  decidedly  different  from  the  old 
one.  Six  of  the  old  board  of  fifteen  retire.  They  are  Isaac  T.  Burr, 
Prentiss  Cummings,  Joseph  S.  Fay,  Jr.,  William  Powell  Mason,  Dex- 
ter N.  Richards  and  Nathaniel  Thayer.  The  new  members  of  the 
board  are  Alfred  Bowditch,  Francis  L.  Higginson,  William  Hooper, 
B.  Rodman  Weld  and  Alfred  Winsor,  all  of  Boston,  and  Samuel  Spen- 
cer, of  Drexel,  Morgan  &  Company,  of  New  York. 

The  sixth  annual  report  of  the  company,  being  that  for  the  twelve 
months  ended  September  30,  1893,  shows  a  gain  in  gross  receipts  of 
the  usual  $1 ,000  per  day  with  something  to  spare,  the  total  gain  being 
$375,372,  of  which  but  $72,951  was  consumed  in  added  expense  for 
operating.  The  improvement  was  $302,421,  of  which  $180,077  was 
required  for  added  taxes,  interest  and  rentals,  leaving  for  dividends 
$122,344  more  than  the  previous  year.  The  common  dividend  was 
reduced  from  10  to  8  per  cent,  in  July  last,  and  yet  the  total  dividend 
payment  for  the  past  year  is  about  the  same  as  for  the  previous  year. 
The  balance  to  surplus  account  is  $122,414  compared  with  $6,358  a 
year  ago.  Operating  expenses  were  a  trifle  under  68  per  cent,  of 
gross  receipts,  against  70.24  per  cent,  in  1891-92,  and  74.47  in  1S90-91. 

The  balance  sheet  shows  current  liabilities  of  $2,215,010,  and  off- 
setting assets  of  $1,498,200,  leaving  $716,810  to  be  met  by  the  balance 
of  bond  subscription,  say,  $500,000,  leaving  a  nominal  floating  debt. 
In  the  liabilities  for  this  reckoning  are  sundry  items  accrued,  but  not 
due.  The  track  improvement  account  stands  charged  in  the  balance 
sheet  with  $192,190  "  to  be  later  written  off  against  earnings."  This 
is  the  balance  of  track  reconstruction  account  above  what  the  railroad 
commissioners  permit  to  charge  to  construction  account.  Had  this 
been  charged  against  earnings  the  past  year,  the  dividends  would  not 
have  been  quite  earned.  The  future  will,  of  course,  derive  benefit 
from  the  track  improvements  of  the  past  year,  and  it  might  be  con- 
tended that  it  should  share  in  the  expenditure.  The  reduction  in  the 
common  dividend  last  July  was  a  conservative  step,  as  shown  by 
analysis  of  the  annual  report.    A  summary  is  as  follows: 


Year  Sept.  30.  1892-3. 

1891-2 

Increase. 

Earnings   $6,692,578 

$6,317,205 

$375,372 

4,477.783 

72,951 

Net   $2,141,843 

$1,839,422 

$302,421 

Charges  and  tax   689,778 

509,701 

180,077 

$1,329,720 

$122,344 

1,323,362 

6,288 

Surplus                     $  122,414 

$  6,358 

$116,056 

ASSETS. 

Sept.  30 

1893. 

1892. 

56,076,760 

$5,920,585 

7. 315. 153 

7,342,904 

512,614 

556,917 

Horses,  2,t23  in  1893,  3,754  in  1892. 

284,482 

503,036 

Cars,  826  in  1893,  1,226  in  1892  

690,448 

919,130 

Electric  cars,  1,346  in  1893,  1,028  in 

4,318,988 

3,238,227 

1,276,417 

973,437 

Electric  car  house  and  shop  equip- 

166,811 

99,989 

1.845.853 

1,441,041 

Malden  &  Melrose  R.R.  Co  

214,519 

214,519 

82,353 

82,353 

19,978 

24.778 

75,100 

75.ioo 

Track  improvement  

192,190 

738.654 

355.052 

Material  and  supplies  

472,639 

554,029 

255,822 

289,354 

Insurance,  present  value  

3i. 114 

12,783 

524, 569, 871 

$22,603,340 

LIABILITIES. 

$9,085,000 

$9,085,000 

6,400,000 

6,400,000 

6,690,000 

4,265,000 

1,219,700 

1,376,448 

725,526 

923,120 

Coupon  interest  uncalled  for. .... 

24,472 

22,057 

8,925 

12,409 

Outstanding  tickets  and  checks.  .  .  . 

1 1 ,520 

11,136 

Accrued  interest  and  rentals  not  due 

96,866 

44,783 

128,000 

128,000 

Profit  and  loss  surplus.  

179,861 

336,284 

Total   $ 

24,569,871 

$22,603,240 

The  surplus  account  is  credited  with  $458,699,  of  which  $179,861 
is  carried  forward  to  the  new  year,  and  the  balance  is  charged  off  as 
follows:  Buildings  removed  and  destroyed,  $37,952;  loss  on  decrease  of 
1,631  horses,  $147,051;  old  track  removed  and  not  replaced,  $27,524; 
depreciation  of  equipment,  $66,310.  The  track  mileage  September  30 
was  268^3,  and  the  addition  during  the  year  was  8J4  miles.  The 
miles  fully  equipped  with  electricity  were  182*4  (an  increase  during  the 


year  of  34.48  miles),  and  25^  miles  were  partially  equipped.  The 
revenue  miles  were  18,669,809  against  17,498,660  miles  the  previous 
year.  Number  of  revenue  passengers  133,863,618,  against  126,210,781. 
Of  the  number  of  revenue  miles  run  76.17  per  cent,  was  electric  and 
23.83  horse,  against  48.63  and  51.37  per  cent.,  respectively,  last  year. 
Of  the  passenger  receipts  80.33  Per  cent,  was  from  the  electric  lines 
(against  53.39  last  year),  and  19.67  from  horse  lines.  The  average 
receipts  per  passenger  were  4.943c,  an  increase  of  .001c. 

The  company  owns  524  box  horse  cars,  against  702  last  year,  and 
302  open,  against  524  last  year;  720  box  electrics,  against  577  last  year; 
and  624  open,  against  451  last  year;  two  motor  cars;  2,123  horses, 
against  3,754  last  year;  1,657  electric  motors,  83  horse  snow  plows  and 
84  electric,  372  snow  sleds,  and  548  miscellaneous  vehicles. 

During  the  year  twenty  persons  were  killed  and  310  injured  on 
the  West  End  road.  Of  the  killed  one  was  a  passenger,  two  were 
employes  and  seventeen  other  persons.  Of  the  injured  169  were  pas- 
sengers, twenty-three  employes  and  118  others. 

Mr.  Prentiss  Cummings,  vice-president,  furnishes  the  following  in 
connection  with  the  report: 

At  the  close  of  the  year  five-sixths  of  all  the  mileage,  namely, 
1,325,000  miles  per  month,  was  run  by  the  electric  system.  It  is  ex- 
pected that  during  the  coming  year  that  system  will  be  so  extended  as 
to  cover  most  of  the  important  lines. 

The  board  of  directors  has  undiminished  confidence  in  the  electric 
system,  and  the  increased  riding,  wherever  it  is  introduced,  proves 
clearly  that  the  public  consider  it  a  great  improvement  over  horse 
power.  This  fact  and  the  comparative  cheapness  of  operation,  in  the 
opinion  of  the  directors,  justify  the  large  expense  involved  in  the  intro- 
duction of  the  system. 

To  meet  this  expense  and  fund  a  floating  debt  incurred  for  con- 
struction, the  company  has  authorized  the  issue  during  the  past  year  of 
5  per  cent.,  ten  year  bonds  to  the  amount  of  $3,000,000.  All  have  been 
sold,  and  bonds  to  the  amount  of  $2,500,000  have  been  delivered  and 
paid  for,  and  the  remaining  $500,000  are  by  contract  to  be  delivered 
and  paid  for  on  or  before  January  r,  1894.  The  loss  on  horses,  real 
estate  and  cars  involved  in  the  change,  to  the  amount  of  $251,313.60, 
has  been  charged  off  during  the  year  either  against  the  surplus  or 
against  the  earnings,  as  is  detailed  more  particularly  in  the  auditor's 
statement  hereto  annexed.  In  pursuance  of  a  conservative  policy, 
your  directors  decided  to  reduce  the  semi-annual  dividend  paid,  July  I, 
from  5  to  4  per  cent. 

The  business  of  the  company  has  been  prosperous  during  the  past 
year,  the  average  increase  of  $1,000  a  day  over  the  preceding  year 
being  more  than  maintained.  Since  August  1,  however,  the  effect  of 
the  financial  difficulties  in  which  the  country  has  been  involved  has 
appeared  in  the  receipts,  which  since  that  time  have  been  just  about 
equal  to  last  year. 

Mr.  Henry  M.  Whitney  who  had  been  president  of  the  company 
since  its  organization,  resigned  September  7,  1893,  owing  to  the  press- 
ure of  business  in  large  interests  wherein  he  is  engaged. 

An  interesting  analysis  of  the  earnings  and  expenses  is  appended 
and  throws  light  upon  two  items  much  discussed  during  the  year,  snow 
damages  and  accident  damages: 


RECEIPTS. 

Increase. 


Rent  of  tracks  

$6,616,607 
15,537 
7.809 
19,380 
31,326 

$378,960 
2,114 

*2,I29 

1.936 

*399 

$6,692,578 

$375,372 

EXPENSES. 

Maintenance  of  buildings  

Maintenance  of  cars  and  vehicles. .  . 
Maintenance  of  horse  equipment. .  . 
Maintenance  of  electric  equipment. 

$401,192 
281,015 

66,440 
298,068 

51,101 

343.073 
198,247 
.  2,691,273 

$37,476 
42,224 
12,890 
78,329 
*I7I,308 
86,151 
64.769 

*9i,42g 
13.847 

•  $4,550,734 

$72,951 

.  $2,141,843 

$302,421 

A  Generous 

Gift. 

The  Chicago  City  Railway  Company,  to  help  the 
Columbian  Exposition  last  summer,  subscribed  for  10,000 
shares  of  Columbian  Exposition  stock.  The  board  of 
directors  of  the  company  now  proposes  to  donate  these 
shares  to  the  permanent  museum  now  being  established 
in  Chicago,  provided  such  action  is  approved  by  the 
stockholders  of  the  railway  company.  The  next  meeting 
of  the  stockholders  is  on  January  15,  when  it  is  expected 
that  a  vote  will  be  passed  approving  the  proposed  action. 


*Decrease. 
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Trinidad  Pitch. 


From  a  Retort  by  Clifford  Richardson  to  the  Commissioners 
of  the  District  of  Columbia. 


{Continued  from  our  last  issue.) 
lake  and  land  pitch — their  proximate  composition. 

For  the  purpose  of  studying  the  various  deposits  of  pitch,  and 
making  a  comparison  of  their  properties  and  value  for  paving  purposes, 
a  large  collection  of  specimens  was  made  from  the  lake  and  from  the 
land  deposits.  These  have  been  carefully  examined  since  my  return, 
and  the  results  are  presented  here,  together  with  some  observations 
upon  commercial  specimens  collected  in  this  country  which  have  ex- 
tended over  a  number  of  years. 

On  the  lake,  specimens  were  collected  at  each  station  on  the  line 
of  levels,  which  was  run  from  north  to  south  across  it  at  intervals  of 
100  ft.,  and  also  on  an  east  and  west  line  at  intervals  of  200  ft.,  and-at 
the  soft  and  semi-soft  spots. 

Specimens  of  land  pitch  were  taken  from  the  several  excavations 
which  were  visited,  from  the  heaps  prepared  upon  the  beach  for  ship- 
ment, and  in  a  few  places  where  the  pitch  is  not  worked  commercially. 

The  samples  were  brought  to  this  country  in  tin  boxes,  and  although 
most  of  them  less  than  a  pound  in  weight,  represent,  I  believe,  fairly 
the  deposits  from  which  they  were  taken.  Some  of  the  better  class  of 
land  pitch  deposits  had  not  been  opened  when  I  was  in  Trinidad,  but 
of  one  or  two  of  these  I  have  since  obtained  specimens. 

When  calculated  to  dry  substance  the  figures  become: 


Soft. 

Average 
lake. 

Average 
land. 

38  00 
9.64 
52.36 

36  56 
10.57 

52.87 

37.74 
10.68 
15.58 

Organic  matter  not  bitumen ...   

100.00 

100.00 

100.00 

It  is  apparent,  therefore,  that  in  the  commercial  supply  of  land 
pitch  which  has  been  carefully  selected  and  from  which  alteration  pro- 
ducts and  soil  have  been  excluded  there  is  no  essential  difference  in  the 
relative  proportions  of  mineral  matter,  bitumen  and  organic  matter  not 
bitumen  from  those  in  lake  pitch.  The  difference  between  the  two 
pitches  depends,  therefore,  on  some  variation  in  the  character  of  their 
constituents.  The  mineral  matter  and  the  organic  matter  not  bitumen 
do  not  change  so  as  to  affect  the  properties  of  the  pitch,  as  will  be  seen 
when  they  are  described  further  on.  The  bitumen  in  the  two  pitches 
must  therefore  be  to  some  extent  unlike,  and  it  is  a  fact  that  the  ori- 
ginal bitumen  of  the  lake  pitch  has  become  to  a  greater  or  less  degree 
modified  in  the  land  deposits.  As  the  soft  spots  in  the  lake  gradually 
harden  and  become  like  the  rest  of  the  surface  so  this  process  con- 
tinues, making  the  outer  portions  of  the  lake  harder  than  the  center, 
and  the  land  deposits  harder  than  any  part  of  the  lake.  We  find  evi- 
dences of  this  in  the  heaps  of  pitch  ready  for  shipment  on  the  shore. 
Those  of  lake  pitch  rapidly  run  together  and  become  a  homogeneous 
mass  in  a  short  time,  while  the  land  pitch,  even  under  the  strong  trop- 
ical sun,  still  shows  the  distinct  lumps  of  which  it  was  originally  made 
up,  for  a  longer  or  shorter  time,  depending  on  the  quality  of  the  land 
deposit.  With  the  poorest  deposits  they  remain  so  loose  and  friable 
that  it  is  possible  to  shovel  over  such  heaps  even  after  weeks. 

Their  softening  and  flowing  points  of  the  specimens  examined 
reveal  the  difference,  and  the  results  show  the  greater  softness  of  the 
lake  pitch,  and  were  it  not  for  the  difficulty  of  getting  rid  of  the  water 
in  such  small  samples  as  were  collected  of  the  crude  pitch,  without  los- 
ing some  of  the  lighter  oils,  upon  which  the  flowing  point  much  de- 
pends, the  relative  differences  shown  in  the  tables  would  be  greater  and 
more  distinctive. 

In  consequence  of  this  difficulty  of  removing  the  water  on  a  small 
scale  from  specimens,  without  decided  changes  in  their  character,  the 
comparative  study  of  the  bitumen  in  the  two  kinds  of  pitch  has  been 
continued  with  typical  specimens  of  refined  pitch,  carefully  handled  on 
a  large  scale. 

the  differences  in  the  constituents  of  lake  and  land  pitch. 

Refining  pitch  commercially  consists  in  heating  large  quantities  in 
stills  or  boilers  to  as  high  a  temperature  as  will  drive  off  the  water  in 
the  material  and  melt  it  without  volatilizing  the  oils  to  any  noticeable 
degree,  the  heat  being  applied,  not  directly  from  a  fire  underneath  the 
vessel,  but  by  conducting  the  products  of  combustion  around  it,  begin- 
ning at  the  upper  portion  of  the  still.  The  melted  product  from  which 
the  water  has  evaporated,  the  coarser  mineral  matter  subsided,  and  the 
lighter  organic  matter  been  skimmed  is  drawn  off  and  is  known  as  re- 
fined asphalt,  or  in  Trinidad  as  epur6.  It  gives  the  bitumen  of  the 
pitch  in  a  more  available  form  for  investigation,  and  where  the  process 
has  been  carefully  conducted,  in  one  representing  very  closely  its 
nature  and  character  as  found  in  the  original  pitch. 

SOFTENING  POINT. 

As  has  been  said,  the  differences  in  the  pitch  from  the  lake  and 
from  the  land  deposits  are  first  revealed  by  the  lower  softening  point 
of  the  former.  In  commercial  refined  asphalt  this  difference  is  readily 
recognizable.  Determinations  accumulated  during  the  past  three 
years  with  different  cargoes  have  furnished  the  following  extremes: 


From  a  commercial  point  of  view  it  is  not  quite  possible  to  tell 
from  the  softening  point  alone  the  origin  of  refined  asphalt,  where 
refining  has  been  carefully  conducted.  The  figures,  however,  are  rep- 
resentative of  characteristics  which  can  be  made  visible  by  reducing 
portions  of  the  refined  asphalt  to  an  impalpable  powder  when  cold,  and 
then  allowing  them  to  stand  in  a  small  heap  at  ordinary  temperatures, 
seventy  to  eighty  degrees.  Under  these  circumstances  the  lake 
material  will  become  caked  and  tough  after  twenty-four  hours,  so  that 
the  powdery  mass  can  only  be  separated  with  the  use  of  some  strength. 
The  best  land  asphalt  adheres  somewhat,  while  the  poorer  qualities 
remain  in  their  original  condition,  and  in  no  wise  agglomerated. 


Soft. 

Flow. 

oF 

°F. 

180-193 

189—210 

190-237 

210-255 

If  in  addition,  these  preparations  are  subjected  to  a  temperature 
approaching  or  equaling  their  softening  points,  they  will  flow  if  placed 
on  an  incline,  and  the  distance  covered  may  be  expressed  in  percent- 
ages of  some  standard  sample,  thus  giving  another  expression  of  the 
quality  of  the  material. 

The  softening  point  of  refined  asphalts  is,  of  course,  modified  by 
the  care  exercised  in  refining,  and  somewhat  by  the  portion  of  the 
still  from  which  the  sample  is  drawn  when  any  sedimentation  has  been 
allowed  or  excessive  heat  applied. 

Refined  lake  asphalt  of  good  quality  always  softens  between  190 
degs.  F. ,  refined  land  above  that  temperature. 

CONCLUSIONS    IN    REGARD  TO    THE    PRESENT    POSITION    OF   THE  PITCH 
INDUSTRY,  AND  THE  RELATIVE  VALUE  OF  LAKE  AND  LAND  PITCH. 

In  the  light  of  the  foregoing  investigations  and  facts  the  following 
brief  conclusions  appear  to  me  to  be  justified  in  regard  to  the  present 
status  of  the  pitch  industry: 

Land  pitch  is  inferior  to  lake  pitch  in  cementitious  value.  Land 
pitch  is  better  in  quality  the  nearer  its  source  is  to  the  lake.  Land 
pitch  can  readily  be  distinguished  from  lake  pitch  by  certain  character- 
istic differences  when  examined  in  the  refined  state. 

Lake  pitch  is  superior  for  paving  purposes,  because  it  contains 
more  bitumen  in  a  viscous  or  cementitious  form  and  less  of  the  brittle 
bitumen,  which  is  of  smaller  value. 

The  addition  of  oils  to  the  latter  form  of  bitumen  will  not  produce 
as  desirable  cement  as  that  made  from  lake  asphalt.  It  will  not  draw 
out  to  a  long  string  like  lake  asphalt  cement,  but  breaks  short  and  is  of 
the  same  comparative  value  that  cold  short  is  to  tough  and  good  iron. 

Land  pitch  requires  the  addition  of  more  petroleum  oil  to  produce 
a  cement  of  required  consistency  than  lake  pitch. 

Land  pitch  would  never  be  used  were  lake  pitch  generally  avail- 
able. 

The  poorer  forms  of  land  pitch  are  now  generally  conceded  to  be 
unfit  for  paving,  and  the  question  may  therefore  be  asked,  where  the 
line  or  degree  is  to  be  drawn  as  to  what  is  suitable? 

The  large  extent  of  the  lake  deposit  permits  of  an  unfailing  and 
uniform  supply,  which  can  always  be  depended  on  and  always  handled 
in  the  same  way. 

Various  deposits  of  land  pitch  vary  widely  and  demand  great  skill 
in  manipulation  to  produce  even  the  best  results  attainable  with  this 
kind  of  pitch,  although  the  care  used  in  selection  and  cutlassing  has 
improved  the  character  of  the  shipments  decidedly. 

This  element  of  manipulative  skill  in  handling  the  materials  prop- 
erly for  the  production  of  a  good  pavement,  that  is,  a  thorough  under- 
standing of  the  technique  of  the  industry,  in  the  works  and  in  the 
street,  should,  without  doubt,  have  equal  consideration  with  the  quality 
of  the  materials  in  use. 

A  skilled  laborer  can  probably  make  a  better  pavement  from  land 
pitch  than  an  unskilled  one  with  lake  pitch. 

With  the  enormous  growth  of  the  industry  within  a  short  period  of 
time,  the  demand  for  experts  has  continually  exceeded  the  supply.  Every 
one  engaged,  from  the  superintendents  and  foremen  down  to  laborers, 
has  a  decided  influence  on  the  character  of  the  finished  work.  Those 
who  refine  and  handle  the  crude  asphalt,  who  make  the  asphaltic 
cement  and  compound  the  surface  mixture,  and  those  who  rake  and 
roll  the  material  in  the  street,  according  to  the  degree  of  their  knowl- 
edge, experience  and  skill  contribute  to  the  success  or  failure  of  the 
work.  The  older  paving  companies  certainly  control  the  best  labor 
and  brains,  having  had  the  longest  and  most  successful  experience,  and 
the  city  of  Washington  as  a  pioneer  in  laying  asphalt  surfaces  has 
probably  at  present  as  able  a  set  of  men  employed  by  its  contractors  as 
can  be  found.  The  character  of  our  street  surfaces  of  all  ages  attests 
this  fact  and  it  would  seem  to  me  to  be  undesirable,  at  the  height  of  our 
success,  to  enter  into  any  experiments  with  new  and  untried  conditions 
and  materials. 

Should  any  competitors  of  the  present  contractors  or  methods 
desire  to  exhibit  their  work,  there  is  no  reason  why  they  should  not  be 
given  an  opportunity  to  prove  it  of  superior  character,  by  laying  a  cer- 
tain amount  at  their  own  expense,  where  it  would  be  subjected  to  fair 
conditions  of  traffic  and  wear,  in  comparison  with  our  own  asphalt 
surfaces. 

I  should,  therefore,  in  the  light  of  all  my  experience  and  knowl- 
edge, unless  further  evidence  is  adduced  or  great  pecuniary  advantages 
offered,  recommend  that  the  District  of  Columbia  provide  in  its  specifi- 
cations that  lake  pitch  be  used  in  pavements  for  which  it  contracts, 
and  that  the  work  shall  be  done  by  the  most  skillful  and  experienced 
labor  and  in  the  most  approved  manner. 
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St.  Louis  Notes. 


Workmen  are  busy  at  the  works  of  the  Madison  Car 
Company,  of  Madison,  111.,  getting  things  in  shape  pre- 
paratory to  an  early  resumption  of  business.  This  com- 
pany failed  July  last. 

The  Manchester  Road  Electric  Railway  Company 
will  begin  construction  very  shortly  on  the  city  end  of  its 
line.  The  route  within  the  city  lies  along  Manchester 
Road  from  King's  Highway  to  the  western  city  limits. 
The  company  is  bound  by  the  terms  of  its  ordinance  to 
make  a  transfer  arrangement  with  one  of  the  city  railway 
systems  so  as  to  enable  passengers  to  reach  the  center, 
and,  in  fact,  all  parts  of  the  city.  The  road  will  not  be 
allowed  to  begin  operations  until  the  arrangement  is 
effected.  The  company  must  finish  the  work  of  construc- 
tion within  two  years.  The  franchise  lasts  thirty-two 
years,  each  of  the  first  five  of  which  the  company  must 
pay  into  the  city  treasury  $1,000,  and  on  each  of  the 
remaining  years  $2,000. 

The  Midland  Electric  Railway,  which  is  now  in  oper- 
ation on  Page  Avenue,  in  St.  Louis  County,  is  to  extend 
its  road  further  westward  a  distance  of  about  ten  or 
twelve  miles.  The  extension  will  be  on  private  property 
only. 

The  efforts  of  the  Smoke  Abatement  Association,  have 
at  last  been  crowned  with  great  success.  A  bill  was  passed 
through  the  Municipal  Assembly  several  months  ago  con- 
cerning the  unlimited  abatement  of  the  smoke  nuisance. 
A  large  number  of  citizens  took  the  enforcement  of  the 
law  in  their  own  hands.  As  a  result,  three  smoke  inspect- 
ors have  been  appointed,  in  keeping  with  the  provisions 
of  the  ordinance,  who  are  to  thoroughly  canvass  the  city. 
If  any  plant  emits  black  or  gray  smoke  the  company  own- 
ing the  same  will  be  required  to  put  in  a  smoke  consumer 
within  thirty  days  after  the  time  the  smoke  had  been 
declared  a  nuisance.  Smoke  consumers  are  being  rapidly 
installed,  and  mostly  in  the  largest  manufactories. 

There  have  been  several  libelous  articles  published 
recently  in  local  papers  concerning  G.  W.  Baumhoff,  gen- 
eral manager  of  the  Lindell  Railway  Company.  He  has 
been  charged  with  compelling  all  employes  of  the  com- 
pany to  join  the  politico-religious  organization,  commonly 
known  as  the  A.  P.  A.,  or  receive  their  discharge.  We 
have  the  most  convincing  evidence  given  us  personally 
by  Mr.  Baumhoff  which  utterly  puts  out  of  the  question 
the  existence  of  such  a  state  of  affairs,  and  a  suit  for  libel 
has  been  brought  against  the  guilty  parties.  From  in- 
formation elicited  from  employes  of  the  railway  company, 
everything  seems  to  be  working  harmoniously  between 
the  men  and  their  general  manager. 

The  Missouri  Railroad  Company  has  just  completed  a 
very  neat  pavilion  in  Forest  Park,  at  one  of  its  principal 
entrances.  It  is  built  of  white  stone  and  Pompeian  buff 
brick,  and  cost  in  the  neighborhood  of  $20,000.  The 
company's  Laclede  Avenue  line  now  has  its  western  ter- 
minus at  the  pavilion. 

The  Lindell  Railway  Company's  Compton  Heights  & 
Union  Depot  line  commenced  operations  about  the  middle 
of  October.  The  cars  are  twenty-five  in  number,  forty  feet 
in  length,  and  are  each  equipped  with  two  twenty-five 
horse  power  Westinghouse  motors.  They  were  built  by 
the  St.  Louis  Car  Company,  and  are  painted  a  rich  red. 
The  new  power  station  of  2,100  h.  p.  capacity  is  located 
at  Park  and  Vista  Avenues,  where  also  are  located  the  car 
sheds.  The  station  was  described  in  the  June,  1893,  issue 
of  the  Street  Railway  Journal. 

The  Union  Depot  Railroad  Company,  since  its  acqui- 
sition of  the  Bellefontaine  and  Mound  City  railways,  pos- 
sesses the  largest  street  railway  system  in  St.  Louis. 
There  are  several  extensions  being  made.  Sixty  twenty- 
eight  foot  cars  have  been  ordered  from  the  St.  Louis 
Car  Company  for  these  lines.  Each  will  be  mounted  on 
Robinson  radial  trucks,  and  will  be  propelled  by  two  Gen- 
eral Electric  twenty-five  horse  power  motors.  The  power 
plant  is  being  increased  2,000  h.  p.,  and  will  be  divided 
into  two  units.  The  generators  were  built  by  the  Gen- 
eral Electric  Company,  and  are  to  be  each  direct  coupled 
to  a  1,000  h.  p.  Southwark   Foundry  &  Machine  Com- 


pany's Porter-Allen  automatic  engine.  This  company  is 
also  supplying  the  engine  equipment  for  the  Lindell  Rail- 
way's plant.  The  Union  Depot  management's  new  trans- 
fer arrangements  enable  a  passenger  to  ride  a  distance  of 
about  fifteen  miles  for  five  cents. 

The  St.  Louis  County  Street  Railway  Company  has 
decided  to  extend  its  line  to  Ferguson.  The  new  line  will 
be  completed  before  winter  has  passed  over.  S.  L. 


Notes  from  England. 

(By  Our  London  Correspondent.) 

Since  the  last  installment  of  these  notes  was  written, 
an  event  has  occurred  in  the  British  tramway  world 
which  may  fairly  be  reckoned  as  the  most  important 
of  the  year,  and  indeed  of  many  past  years.  Messrs. 
Dick,  Kerr  &  Company,  Limited,  the  engineers  and  con- 
tractors, and  the  holders  of  the  cable  tramway  patents  for 
Great  Britain,  have  succeeded  in  obtaining  a  lease  for 
twenty-one  years  on  the  Edinburgh  tramways.  It  will  be 
remembered  that  the  Edinburgh  Corporation  bought  the 
lines  from  the  existing  company,  and  asked  offers  to  take 
them  on  lease.  The  success  of  Messrs.  Dick,  Kerr  &  Com- 
pany is  everyv/here  looked  upon  as  a  most  significant 
event  in  the  development  of  cable  traction  in  this  old 
country.  The  lessees  are  to  pay  7  per  cent,  per  annum  on 
the  purchase  price  to  the  Corporation  and  the  latter, 
after  paying  interest  on  the  borrowed  money,  will  pocket 
4  per  cent,  per  annum.  A  subsidiary  company  will  work 
the  tramways,  and  as  the  capital,  which  has  only  to  provide 
cars,  horses  and  tools,  will  only  be  ,£75,000,  large  divi- 
dends are  certain,  even  with  horse  traction.  The  Corpora- 
tion intends  almost  immediately  to  set  about  the  build- 
ing of  fourteen  miles  (seven  miles  street  length)  of  cable 
roads,  and  great  success  is  assured.  The  lessees  will  also 
pay  7  per  cent,  on  the  cost  of  cable  construction. 

Edinburgh  will  be  the  first  city  here  to  have  a  com- 
prehensive system  of  cable  tramways.  Things  are  mov- 
ing elsewhere  also,  for  in  Newcastle-on-Tyne,  a  syndicate 
has  acquired  the  control  of  the  local  tramway  company 
and  is  arranging  with  the  Newcastle  Corporation  for  the 
introduction  of  the  cable  system.  Things  are  promising 
to  boom  at  last.  Owing  to  the  Tramways  Act  little  could 
be  done  before. 

The  Thomson-Houston  Electric  Company  is  making 
strong  efforts  to  get  the  Corporation  of  Leeds  to  adopt 
electric  traction.  The  object  lesson  of  the  existing  cable 
road  in  Edinburgh  has  converted  the  people  there,  and  so 
perhaps  will  the  present  electric  line  in  Leeds.  The  over- 
head wires  are  still  thought  by  some  a  bugbear,  but  Mr. 
Graff  Baker  is  trying  to  enlighten  the  people  as  to  the 
benefit  of  center  pole  construction. 

The  Board  of  Trade  has  just  issued  draft  regulations 
for  electric  tramways,  allowing  the  use  of  an  uninsulated 
return.  Some  of  these  rules  are  very  stringent,  and  in 
America  would  seem  grandmotherly.  Criticisms  have, 
however,  been  invited  from  electrical  engineers,  and  after 
these  have  been  sent  in  a  working  set  of  regulations  will 
be  issued.  Tramway  companies  and  electrical  engineers 
will  then  know  exactly  what  they  have  to  face,  and  I  am 
strongly  convinced  that  a  development  is  at  hand. 

Indeed,  there  is  little  doubt  that  great  changes  are  at 
hand.  One  hears  murmurs  from  some  peculiar  people 
in  London  against  the  cable  tramway  at  Brixton,  but 
these  are  of  little  consequence.  The  Board  of  Trade  has 
itself  to  thank  for  the  chief  cause  of  complaint,  which  is 
the  noise  caused  by  the  grip  cars.  The  Board  refused  to 
allow  passengers  to  be  carried  on  the  grip  cars,  and,  con- 
sequently, these  are  of  a  very  light  make,  with  open  sides 
and  a  flat  roof  that  acts  as  a  sounding  board  and  intensi- 
fies tenfold  the  noise  of  the  wheels  on  the  rails.  The  evil 
is  easily  remedied,  and  people  wherever  the  cable  system 
has  been  tried  are  taking  to  it  hugely. 

In  the  three  arbitrations  which  have  taken  place — in 
London,  Leeds  and  Edinburgh — as  to  the  price  to  be  paid 
under  the  Tramways  Act  by  corporations  buying  up 
tramways,  appeals  to  the  courts  of  law  have  been  inti- 
mated by  the  companies.    In  each  case  the  arbiter  held 
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that  structural  value  of  the  tracks,  minus  depreciations, 
was  what  was  to  be  allowed.  The  companies  maintain 
that  rental  value  ought  to  be  allowed  them,  and  one  of 
them  threatens  to  take  the  case  to  the  supreme  court  of 
appeal,  the  House  of  Lords.  Should  the  companies'  con- 
tention be  upheld,  purchase  will  be  a  very  expensive  busi- 
ness for  corporations,  but  I  am  inclined  to  think  the 
courts  will  support  the  view  of  the  arbiters. 

That  wonderful  body,  the  London  County  Council, 
has  declined  to  entertain  the  notion  of  buying  up  the 
whole  of  the  North  Metropolitan  Tramway  Company's 
system  at  present,  but  will  only  purchase  the  nineteen 
miles  which  at  present  fall  in  under  the  Tramways  Act, 
leaving  the  rest  to  be  bought  five  years  hence  when  it  falls 
in.  The  County  Council  has  also  decided  to  spend  ^500 
in  getting  an  inquiry  carried  out  by  experts  as  to  improv- 
ing local  transit  in  London,  chiefly  by  means  of  deep-tun- 
nel electric  and  cable  railways.  The  Council  thinks  it  can 
beat  private  enterprise,  because  it  hopes  to  persuade  Par- 
liament to  allow  it  to  put  into  force  the  principle  of  bet- 
terment to  such  an  extent  to  owners  of  land  and  houses 
which  are  increased  in  value  by  the  railways  will  pay  most 
of  the  cost  of  construction.  Then  the  Council  will  be  able 
to  give  very  cheap  fares,  and  the  Millennium  will  be  at 
hand. 

Since  writing  the  above,  and  just  before  dispatching 
these  notes,  I  hear  of  another  advance  proposed  in  the  way 
of  cable  traction.  The  London  Tramways  Company  in- 
tends promoting  a  bill  in  the  next  session  of  Parliament 
for  the  extension  of  its  Brixton  cable  road  three  miles 
further  out  towards  the  country.  There  is  no  tramway 
at  present  on  this  route,  and  it  is  indeed  too  hilly  for  a 
horse  line  to  be  easily  worked.  Should  the  scheme  be  car- 
ried out,  I  fancy  it  ought  to  be  fairly  remunerative.  The 
population  is  not  very  dense,  but  it  is  rapidly  increasing, 
and  in  the  course  of  a  year  or  two  there  should  be  a  fairly 
good  traffic.  The  cable  system  would  show  to  better 
advantage  if  it  were  extended  citywards,  but  at  present 
there  are  several  obstacles,  such  as  the  coming  purchase 
of  the  existing  horse  lines,  and  the  attitude  of  the  County 
Council  in  seeking  to  impose  restrictions.  The  three 
miles  (or  six,  reckoned  by  single  track)  will  require  no 
new  power  stations,  as  the  existing  one  is  located  so  as  to 
be  capable  of  working  the  extension,  and  the  engines  also 
are  ready  for  the  work.  The  expense  will  simply  be  for 
street  work.  The  chairman  of  the  company  is  evidently 
much  more  enthusiastic  about  cable  traction  than  he  has 
professed  to  be  at  recent  meetings  of  the  shareholders. 
He  has  expressed  there  only  modified  pleasure  with  the 
existing  cable  road,  but  the  action  of  the  directors  shows 
that  they  know  when  they  have  a  good  thing. 

We  are  promised  several  additional  schemes  for 
underground  railways  in  London.  These  are  to  be  pro- 
moted in  the  coming  session  of  Parliament,  and  no  doubt 
the  power  to  be  employed  will  be  either  the  cable  or  elec- 
tricity. 

Interesting  Rail  Tests. 

In  tests  conducted  at  the  Watertown  arsenal,  accord- 
ing to  the  Scie?itific  American,  it  has  been  found  that 
old  steel  rails  when  submitted  to  a  bending  test  in  which 
the  head  of  the  rail  is  put  in  tension  and  the  base  in  com- 
pression, will  invariably  fracture,  making  a  clean  break 
across  the  rail,  while  if  the  same  rail  is  turned  over  and 
the  head  put  in  compression  it  will  bend  without  frac- 
ture. Again,  if  before  conducting  a  test,  about  one-six- 
teenth of  an  inch  of  metal  is  planed  off  the  head  of  the 
rail,  there  will  be  no  fracture  no  matter  which  part  of  the 
rail  is  in  tension.  But  if,  in  planing  this  head,  care  is  not 
taken  to  remove  one-sixteenth  of  an  inch  of  metal  from 
the  corners  as  well  as  the  top  of  the  head,  the  rail  will 
fracture  as  before.  The  explanation  of  the  matter  is  that 
a  thin  layer  of  metal  on  the  head  of  the  rail  has  been 
greatly  hardened  by  the  contact  and  pressure  of  the 
wheels  passing  over  it,  and  fractures  when  put  in  tension. 
When  once  started,  the  fracture,  of  course,  extends 
entirely  across  the  rail.  If  this  hard  material  is  removed, 
the  fracture  cannot  make  a  start  and  the  head  of  the  rail 
is  as  good  as  the  base. 
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By  G.  Braet,  Engineer  to  the  Minister  of  the  Rail- 
way, Postal  and  Telegraph  Departments, 
Brussels,  Belgium. 

gas  motors  employed  for  street  railway  purposes 
in  dresden. 

We  believe  that  it  would  be  interesting  to  describe 
the  Liihrig  system  as  applied  to  the  operation  of  street 
cars  by  gas  in  Dresden.  The  system,  as  described  in  the 
Moniteur  des  Chemins  tie  Fer,  operates  as  follows: 

The  gas  necessary  for  the  operation  of  the  motors,  of 
which  there  are  two  for  each  car,  is  carried  in  cylindrical 
reservoirs  280  millimeters  in  diameter,  and  with  a  capacity 
of  one  and  a  quarter  cubic  meters,  to  two  and  a  half  cubic 
meters,  where  it  is  stored  at  a  pressure  of  ninety  pounds  to 
the  square  inch.  The  storage  can  take  place  at  any  point 
along  the  pipe  line.  Here  is  established  a  small  station  con- 
taining a  stationary  gas  motor  directly  connected  to  a  com- 
pressor, which  is  put  in  connection  with  the  reservoirs  on 
the  car.  The  consumption  of  gas  by  the  compressor 
motor  is  8  per  cent,  of  the  quantity  stored,  which  is  about 
ten  cubic  meters  per  horse  power.  Naturally,  the  number 
of  stations  for  storage  varies  according  to  the  number  of 
cars  in  operation.  The  cost  of  each  of  them  is  from 
10,000  to  15,000  francs.  The  motors  for  the  cars  have  a 
power  of  from  fourteen  to  fifteen  horse  power,  have  each 
two  cylinders  placed  in  tandem  and  disposed  lengthwise 
under  the  seats.  The  flywheels  are  outside  of  the  frame- 
work or  body  of  the  car  behind  and  along  the  backs  of 
the  seats.  The  cars  are  of  two  types,  one  for  ordinary 
routes  and  designed  to  carry  twenty-nine  passengers;  the 
other  is  for  steep  grades  and  is  designed  to  carry  twenty- 
two  passengers. 

The  action  of  the  two  motors  can  be  either  separate 
or  simultaneous.  By  means  of  a  foot  lever,  different 
speeds  can  be  obtained,  varying  from  150  to  240  revolu- 
tions per  minute.  The  first  of  these  speeds  is  that  of  the 
motors  turning  without  load  during  the  stops,  it  having 
been  found  more  desirable  to  have  continuous  running 
motors.  Stopping  and  starting  are  made  while  the 
motors  are  in  operation,  by  means  of  two  hand  levers, 
which  throw  in  and  out  of  contact  spur  gears  by  which 
the  power  is  transmitted.  The  hand  brake  permits  in- 
stant stops  to  be  made.  Five  reservoirs  are  carried  on 
the  car;  four  of  these  are  under  the  platform  and  one  on 
the  roof,  where  is  also  located  the  water  reservoir.  The 
pressure  of  the  gas  is  reduced  from  thirty  to  forty  milli- 
meters by  a  Pintsch  regulator.  The  products  of  combus- 
tion pass  into  an  exhaust  head,  thence  into  a  condenser,  by 
which  they  pass  into  the  air  without  noise  or  odor. 
The  car  weighs  complete  16,500  lbs.  A  smaller  type 
has  been  constructed  of  9,900  lbs.,  useful  for  steep 
grades,  but  only  carrying  a  motor  of  ten  horse  power 
placed  under  one  seat,  the  reservoirs  and  exhaust  head 
being  located  under  the  seat.  The  price  of  the  original 
installation  of  gas  traction,  calculated  for  a  line  of  eight 
kilometers  of  single  track,  is  figured  at  93,750  francs  per 
kilometer  ($11,500  per  mile.) 

If  the  gas  manufacturing  companies  agreed  to  furnish 
gas  at  $1.15  per  1,000  cu.  ft.,  gas  traction  should  cost 
about  two  and  a  half  cents  per  car  mile. 

GAS  TRACTION  ON    THE    SWISS    RAILWAY    FROM  NEUFCHATEL 
TO   ST.  BLAISE. 

The  system  which  will  probably  be  installed  on  the 
line  running  from  Neufchatel  to  St.  Blaise,  will  consist  of 
gas  motors  with  double  cylinders,  and  of  eight  horse 
power.  The  motor  will  be  placed  on  one  of  the  platforms. 
The  car,  when  ready  for  operation,  will  weigh  about 
13,200  lbs.  The  speed  will  be  eleven  miles  per  hour.  On 
a  grade  of  3^2  per  cent,  the  car  ought,  on  full  charge,  to 
make  a  speed  of  about  eight  miles  per  hour.  This  car 
will  be  able  to  draw  one  trail  car  having  a  weight  of 
8,800  lbs. 

The  consumption  of  gas  will  be,  for  a  trip  of  6.2  miles 
(round  trip),  180  cu.  ft.  per  car  when  the  motor  car  runs 
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alone,  and  250  cu.  ft.  for  a  train  of  one  motor  car  and 
one  trail  car. 

NOTE  ON  ALUMINUM  HORSE  SHOES. 

M.  Risler  recently  reported  to  the  National  Agricul- 
tural Society  of  France,  on  some  experiments  of  M.  Jaspy, 
on  shoeing  horses  with  aluminum  shoes.  The  principal 
conclusions  arrived  at  by  M.  Jaspy  are  as  follows: 

A  complete  set  of  aluminum  shoes  for  a  horse  weighs 
about  one-fourth  of  that  of  an  iron  set.  Even  when  the 
aluminum  was  alloyed  with  about  10  per  cent,  of  another 
metal  to  give  it  greater  hardness,  the  complete  set  of 
shoes  thus  made  never  weighs  more  than  a  single  hind 
shoe  of  the  old  style. 

Horses  thus  shod  immediately  notice  the  difference 
in  the  weight.  One  becomes  convinced  of  this  by  shoeing 
with  aluminum  a  horse  with  sensitive  hoofs  that  usually 
dislikes  to  go  unshod.  In  stepping  from  the  forge  with  this 
new  protection  on  his  hoofs,  the  horse  seems  to  have  the 
same  misgiving  as  if  he  were  not  shod.  He  hesitates  to 
plant  his  hoof  on  the  ground,  and  it  is  necessary  to  urge 
him  in  order  to  give  him  his  usual  assurance. 

In  proportion  as  the  hoof  grows  all  the  horseshoes 
spread  a  little.  At  the  end  of  thirty  or  sixty  days  they 
are  from  two  to  three  kilometers  wider  between  the 
prongs  than  when  they  were  put  in  place.  This  would 
indicate  that  the  light  pressure  exerted  by  the  growth  of 
the  hoof  makes  the  metal  change  its  shape  on  account  of 
its  malleability.  As  this  material  continues  to  adapt  itself 
to  the  natural  shape  of  the  hoof,  advantage  may  be  taken 
of  this  fact  to  prevent  much  lameness.  There  being  also 
less  jar  when  the  shoe  strikes  the  ground,  it  follows  that 
aluminum  shoes  can  render  useful  service  in  the  treatment 
of  diseases  of  the  hoof. 

The  average  life  of  a  shoe  made  in  this  metal,  and 
well  put  on,  varies  from  forty  to  sixty  days,  according  to 
the  composition  adopted  and  according  to  the  work  done 
by  the  animal.  It  does  not  afford,  however,  the  most 
desirable  reliability,  for  the  least  want  of  care  in  the 
manufacture  changes  completely  the  hardness  of  the 
shoe.  In  the  trials  made  at  Beaucourt,  in  the  works  of 
M.  Jaspy,  shoes  of  the  following  character  were  made: 
No.  1,  pure  aluminum;  No.  2,  85  per  cent,  aluminum  and 
15  per  cent,  tin;  No.  3,  94  per  cent,  aluminum,  6  per  cent, 
copper;  No.  4,  90  per  cent,  aluminum,  10  per  cent.  Ger- 
man silver  (33  per  cent,  nickel  alloy). 

Shoes  cast  directly  from  these  various  compositions 
were  very  brittle.  Those  experimented  with  were,  there- 
fore, made  in  the  following  manner:  The  different  alloys 
were  drawn  or  rolled  into  plates  three  times  thicker  than 
necessary  for  the  horse  shoes.  The  shoes  were  then  cut 
out  with  a  die,  then  drop  forged  to  give  them  the  proper 
thickness,  shape,  etc. 

A  trial  of  strength  gave  the  following  results:  Alloy 
No.  1  gave  19.79  kilogrammes  per  square  millimeter  cross 
section  (21,850  lbs.  per  square  inch);  No.  2,  20.30  kilo- 
grammes per  square  millimeter  cross  section  (28,890 
lbs.  per  square  inch);  No.  3,  24.50  kilogrammes  per  square 
millimeter  cross  section  (34,850  lbs.  per  square  inch);  No. 
4,  30.80  kilogrammes  (43,800  lbs.  per  square  inch).  How- 
ever, a  mistake  in  temperature  in  annealing  or  forging 
them  might  diminish  their  strength  from  30  to  40  per 
cent.    Once  finished,  the  shoes  are  not  to  be  heated. 

In  case  the  shape  of  the  shoe  does  not  correspond 
with  that  of  the  hoof,  it  is  necessary  to  reheat  it.  This 
reheating  requires  great  care,  for  if  done  badly,  it  will 
render  the  shoe  either  too  soft  or  too  brittle.  This  ought 
to  be  done  in  a  special  forge,  or,  when  this  is  not  avail- 
able, on  an  iron  plate  heated  to  a  dull  red,  on  which  the 
shoe  can  be  turned  from  time  to  time. 

The  nails  ought  to  fit  completely  the  holes  in  the 
shoe.  If  they  have  any  play  the  holes  will  grow  larger, 
and  the  nails  quickly  become  loose. 

M.  Jaspy  has  also  noticed  in  taking  off  the  shoes  from 
horses,  that  there  exists  between  the  aluminum  shoe  and 
the  hoof  a  white  material  attaining  sometimes  a  milli- 
meter (-gtg-  in.)  in  thickness,  and  weighing  about  two 
grammes  and  a  half  per  shoe.  This  material  seemed  to 
be  more  prevalent  when  the  metal  was  the  purest.  Hav- 
ing analyzed  this  material,  it  was  discovered  that  it  was  a 


salt  of  aluminum  containing  about  33  per  cent,  of  organic 
matter.  It  remains  to  be  determined  whether  this  salt  is 
produced  by  the  contact  of  the  hoof,  by  the  secretion  of 
the  foot  or  by  the  manure  of  the  stable.  In  any  case  it 
can  be  avoided  by  covering  the  shoe,  when  putting  it  on, 
with  a  layer  of  gutta  percha  softened  in  hot  water. 

In  conclusion,  according  to  M.  Jaspy,  horseshoeing 
by  aluminum  is  practicable  for  race  horses  or  fancy 
horses.  It  is  also  useful  for  the  treatment  of  certain 
diseases  of  the  hoof,  but  should  be  in  experienced  hands 
and  those  knowing  how  to  work  the  metal. 

The  alloy  of  aluminum  with  German  silver,  so  far  as 
can  be  seen  at  present,  is  preferable.  Aluminum  shoeing 
ought  to  be  absolutely  rejected  for  all  horses  having  hard 
work  to  do;  and  it  cannot  as  yet  be  recommended  for 
hard  service,  such  as  exists  in  the  cavalry  in  time  of  war. 

M.  Lavalard,  of  the  Paris  Omnibus  Company,  who 
has  made,  on  his  own  account,  a  number  of  experiments 
in  this  direction  condemns  the  use  of  aluminum  for  shoes, 
on  account  of  its  not  being  economical,  owing  to  its  rapid 
wear  and  the  impossibility  of  utilizing  old  shoes. 

The  question  is  not  yet  entirely  settled;  it  is  still 
open,  and  it  is  to  be  hoped  that  the  last  word  on  it  has 
not  yet  been  said,  but  that  better  results  may  be 
obtained. 

HORSE  SHOEING  WITH  BESSEMER  STEEL. 

Considerable  progress  seems  to  have  recently  been 
made  in  the  shoeing  of  horses  in  France.  The  Paris 
Tramway  Company  has  been  experimenting  for  some 
time  with  a  horseshoe  made  of  Bessemer  steel,  which  is 
fixed  cold  in  a  few  moments  without  the  use  of  a  single 
nail.  The  "  sole"  is  similar  to  that  of  ordinary  shoes,  but 
it  has  at  the  front  a  bent  arm  which  extends  half  way  up 
the  front  side  of  the  hoof  without  compressing  it.  A  band 
of  the  same  (flexible)  steel  also  surrounds  the  hoof,  start- 
ing from  the  two  (heel)  prongs  and  reaching  to  the  upper 
end  of  the  bent  arm  in  front,  which  latter  supports  the 
shoe  and  consequently  prevents  it  from  pressing  upon  the 
sides  of  the  hoof  in  any  way.  The  shoe  is  provided  inside 
with  two  small  prongs,  which  penetrate  into  the  horn  ot 
the  hoof,  and  prevent  the  shoe  from  becoming  displaced 
unless  the  band  has  been  taken  off. 

NEW  METALLIC   PAVEMENT  FOR  TRAMWAYS. 

The  Paris  Municipal  Council  has  just  authorized  the 
test  of  a  new  metallic  pavement  invented  by  Mr.  Perrody, 
of  Lyons. 

It  is  well  known  that  the  pavement  along  the  rails 
wears  very  rapidly  and  is  soon  in  ruts,  no  matter  how  it  is 
made.  The  wear  and  tear  of  highways  in  this  way  is 
such  that  the  Parisian  tramway  companies  have  to  pay 
the  city  annually  some  482,000  francs  over  and  above  the 
expense  or  track  repairs,  which  amount  to  about  100,000 
francs. 

According  to  Le  Gdnie  Civil,  Mr.  Perrody  proposes  to 
place  on  either  side  of  each  rail  a  row  of  cast  iron  paving 
blocks  to  prevent  the  occurrence  of  hollows. 

The  pavement  blocks  are  25.0  c.  m.  (6.35  ins.)  long, 
17.5  c.  M.  (4.44  ins.)  wide  and  15.0  c.  m.  (3.81  ins.)  deep,  with 
rounded  cross  grooves  on  the  upper  and  lower  surface 
some  three-sixteenths  of  an  inch  deep  and  about  an  inch 
"  mesh,"  the  edges  of  the  block  being  also  chamfered  off. 
The  blocks  are  hollowed  and  the  hollow  is  filled  with  con- 
crete. It  is  seen  from  the  description  that  the  blocks  can 
be  used  on  both  sides  and  can  be  turned  over  when  worn 
out  on  one  face.  They  are  laid  alternately  lengthwise  and 
crosswise,  to  break  up  the  continuity  of  the  grooves. 

The  experiment  with  this  paving  is  to  be  made  at  two 
points  where  the  traffic  of  vehicles  is  particularly  active, 
viz.,  Boulevard  Sevastopol  between  the  streets  of  Rivoli 
and  of  Aubry-le-Boucher,  and  also  on  the  Rue  St.  Antoine, 
in  front  of  the  Protestant  Church.  The  section  of  street 
experimented  upon  will  be  about  thirty  meters  (about 
ninety-eight  feet). 

The  inventor  expects  this  paving  to  have  almost  un- 
limited durability,  and  thus  make  up  for  its  relatively 
higher  cost,  which  is  forty  cents  per  block.  He  claims 
that  the  cross  grooving  and  beveled  edge  will  give  a  good 
footing  to  the  horses,  and  that  the  blocks  will  not  become 
polished  as  they  wear. 
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New  Work  of  the  Broadway  Cable  Company. 


The  new  year  will  mark  several  improvements  and 
developments  in  the  service  ot  the  Broadway  line.  In 
the  first  place,  the  original  idea  of  having  an  auxiliary 
power  house  on  Front  Street  to  operate  the  Battery  loop, 
has  been  abandoned,  as  the  engines  of  the  Houston 
Street  power  house  have  been  found  to  develop  sufficient 
power  to  operate  this  section,  in  addition  to  that  from 
35th  Street  to  Bowling  Green.  When  the  preparations 
are  all  completed  the  Battery  loop  will  be  joined  to  the 
main  cable,  and  the  whole  length  operated  from  the  Hous- 
ton Street  station. 

The  new  grips  to  operate  with  the  automatic  trip- 
ping device  at  the  power  house  entrances  will  be  put  into 
use  early  in  the  year.  This  will  obviate  one  of  the  most 
fruitful  sources  of  delay  due  to  the  failure  of  the  gripmen 
to  throw  off  at  the  power  houses,  and  the  consequent 
breaking  of  the  grip  and  throwing  off  the  cable. 

A  system  of  signaling  to  the  power  house  will  prob- 
ably be  soon  put  into  operation  over  the  entire  line.  This 
system  has  been  in  operation  successfully  for  several 
months  on  the  stretch  of  road  from  50th  to  59th  Streets. 
It  consists  of  signal  boxes  sunk  to  the  level  of  the  street 
between  the  rails  at  intervals  of  500  ft.  In  order  to  com- 
municate with  the  engineer  at  the  power  station,  it  is  only 
necessary  to  lift  the  cover  and  turn  a  crank  like  that  on  a 
messenger  call  box.  There  is  a  dial  underneath  which 
shows  the  signals,  such  as  "  stop,"  "  start,"  "  fire,"  "  block," 
etc.  The  engineer  reads  the  signal  on  a  similar  dial,  and 
a  number  designating  it  is  simultaneously  struck  on  a 
gong.  A  smaller  gong  also  indicates  the  location  of  the 
box,  while  a  "  ticker  "  records  both  on  a  tape.  Telephones 
may  also  be  attached  at  any  of  the  boxes. 

Work  was  begun  December  19  on  the  Columbus  Ave- 
nue cable  road,  one  of  the  new  projects  of  the  Metropoli- 
tan Traction  Company.  This  line  will  start  at  Seventh 
Avenue,  and  run  through  53d  Street  under  the  elevated 
road  to  Ninth  Avenue,  and  extend  thence  north  to  110th 
Street. 


There  will  be  a  connection  through  106th  Street  to 
the  Amsterdam  Avenue  line.  This  will  carry  people  di- 
rectly to  Manhattan  Street  and  Fort  Lee  Ferry.  Contin- 
uing from  1 10th  Street  and  Columbus  Avenue,  the  road 
will  extend  through  110  Street,  or  what  is  known  as 
Cathedral  Parkway,  to  Lenox  Avenue,  through  Lenox 
Avenue  to  the  Harlem  River.  The  company  has  also 
obtained  the  right  to  build  the  road  through  Lexington 
Avenue,  connecting  with  its  line  on  23d  Street,  to  the 
Harlem  River.  A  crosstown  line  will  extend  through 
1 16th  Street. 


Vestibules  in  Cleveland. 


At  a  recent  meeting  of  the  Board  of  Directors,  of  the 
Consolidated  Street  Car  Companies,  of  Cleveland,  action 
was  taken  towards  immediately  providing  platform 
screens  or  vestibules,  for  all  motor  cars  of  the  different 
companies  not  already  so  equipped.  The  Canton  plat- 
form screen,  such  as  has  been  in  use  for  some  time  on  one 
of  the  cars  of  the  Cedar  Street  line  was  adopted  as  a 
standard,  and  all  motor  cars  will  be  equipped  with  these 
screens  as  soon  as  possible.  The  immediate  reason  for 
this  action  was  the  provision  of  the  Ohio  State  law,  which 
requires  all  motor  cars  to  be  furnished  with  vestibules  for 
the  protection  of  motormen. 

A  Comparison  in  Mileage  and  Cars  for 
Two  Years. 


The  subjoined  table  gives  in  convenient  form  the  street 
railway  mileage  and  cars  operated  by  cable,  electric  and 
horse  power  in  the  different  states,  for  the  years  ending 
December  1892  and  1893.  The  statistics  are  taken  from 
the  directory  published  in  the  Street  Railway  Journal. 
The  mileage  is  single  track,  counting  one  mile  of  double 
track  as  two  of  single,  and  switches  as  additional  length. 
The  number  of  cars  under  the  heading  cable,  electric 
and  steam  includes  trail  cars  as  well  as  motor  cars: 


COMPARISON   OF   THE   MILEAGE   AND   CARS   OF   STREET  RAILWAYS  IN  THE   UNITED  STATES 

FOR   THE   YEARS   ENDING  DECEMBER  1892  AND  1893. 


1893. 

1892. 

States  and  Territories. 

Horse. 

Electric. 

Cable. 

Steam. 

Total. 

Horse. 

Electric. 

Cable. 

Steam. 
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Cars 

Miles 

Cars 

Miles 

Cars 

Miles 

Cars 

Miles 

Cars 

Miles 

Cars. 

Miles 

Cars. 

Mile- 

Cars. 

Mile- 

Cars. 

Miles 

Cars. 

36 

92 

79 

144 

148 

112 

263 

348 

60 

157 

40 

65 

150 

119 

2i0 

341 

5 

4 

5 

3 

10 

7 

6 

4 

6 

4 

38 

85 

35 

95 

5 

1 

78 

181 

42 

90 

27 

78 

5 

0 

74 

170 

231 

706 

251 

403 

"lih' 

"630' 

49 

79 

687 

1828 

254 

587 

205 

264 

"j57 

"637" 

45 

69 
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1557 

7 

7 

163 

327 

30 

232 

15 

4 

215 

570 

20 

30 

152 

273 

43 

300 

215 

603 

107 

417 

72 
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J9 
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103 

370 

49 

111 

152 

481 

6 

22 

13 

56 

72 

6 

22 

13 

50 

19 

72 

57 

324 

56 

107 

22 

389 

135 

820 

54 

267 

45 

87 

22 

389 

121 

743 

28 

55 
89 

5 

10 

33 

65 

28 

53 

5 

10 

10 

5 

43 

68 

34 

213 

306 

28 

27 

275 

422 

59 

103 

160 

236 

16 

11 

235 

350 

2 

3 

2 

3 

3 

2 

343 

3389 

396 

805 

"*86 

863' 

""i- 

2 

828 

5059 

365 

3193 

316 

584 

85 

568 

10 

10 

776 

4355 

92 
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173 
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8 

14 
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583 

91 

172 

157 

371 

8 

14 

256 

557 

34 

56 

232 

431 

"'34' 

18 

19 
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54 

113 

193 

421 

7 

34 

14 

1? 
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585 

54 
98 

111 

ll'8 

160 

11 

22 

173 

293 

59 

119 

68 

91 

4 

34 

63 
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277 

280 

130 

413 

228 

693 

133 

333 

84 

252 

217 

585 

98 

334 

50 

103 

'9 

36 
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119 

442 

5 

8 

33 

36 

157 

486 

28 

52 

48 

93 

76 

145 

28 

75 

41 

87 

69 

162 

69 

263 

110 

2(,7 

37 

809 

4 

208 

743 

133 

439 

67 

94 

10 

35 

2 

4 

212 
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219 

1968 
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2184 

6 

13 

841 

4165 

267 

1729 

524 

2037 

6 

10 

797 

3776 

51 

206 

219 
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9 

11 

309 

854 

68 

380 

209 

513 

15 

11 

292 

904 

10 

16 

319 

778 

11 

80 

340 

674 

10 

16 

314 

710 

11 

29 
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21 

54 

6 

10 

27 

64 

21 

54 

6 

10 

27 

64 

43 

183 

324 

1078 

108 

1114 

22 

30 

482 

240  i 

70 

458 
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1040 

108 

1079 

12 

20 
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2597 

60 

67 

2 

4 

2 

5 

66 

76 

60 

67 

2 

4 

5 

5 

m 

76 

52 

91 
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424 

59 
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6 

22 
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443 

22 

50 

24 

39 

46 

-9 

28 

70 

23 

25 

51 

95 

167 

669 

202 

500 

1 

8 

15 

378 

1186 

119 

436 

88 

265 

3 

8 

20 

218 

728 

629 

4275 

758 

2215 

39 

408 

12 

36_ 

1438 

6934 

848 
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1272 

13 

73 

28 

37 

1344 

7277 

5 

7 

30 

53 

7 

7 

42 

67 

5 

7 

33 

56 

4 

5 

42 

68 

89 
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556 
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41 

322 

4 

8 
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2272 
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436 

538 

1566 

44 

197 

4 

4 
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7 

8 

91 
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8 

23 

31 

39 
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~243 

19 

39 

62 
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13 

45 

35 

43 
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1812 
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70 

824 

4 

6 

1284 
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70 

334 

1242 
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68 
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51 

89 

3 

58 

122 

500 

67 

410 

51 

65 

3 

14 

121 

489 

34 
17 

93 

12 

6 

46 

99 

38 

99 

38 

99 

South  Carolina  

16 

9 

7 

6 

2 

32 

25 

17 

16 

9 

7 

6 

32 

25 

23 

50 
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73 

67 

298 

439 

26 

56 

197 

319 

71 

99 

294 

464 

99 
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278 
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82 

29 

409 

599 
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249 
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32 

31 

431 
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86 

128 

15 

10 
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138 
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16 

10 
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10 
26 

19 

5 

8 

15 

27 

13 

20 

13 

20 

89 

8 
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4 

4 
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274 

30 

84 

97 
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16 

14 
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236 

7 
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27 

77 

16 

5 
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7 

8 
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29 

75 

19 

7 

250 
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West  Virginia  

13 

19 

34 

85 

47 

104 

21 

30 

33 

51 

10 

20 

64 
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23 

33 

230 
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12 

9 

265 

461 

66 
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120 

286 

186 
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5 

11 

5 

11 

5 

11 

5 

11 

8497 
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13415 
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V/e  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co. , 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 


ANNOUNCEMENT  OF  REMOVAL. 


The  Street  Railway  Journal  has  outgrown  its  present 
quarters  and  has  secured  a  ?iew  home  in  the  Havemeyer  Build- 
ing, which  extends  from  Cortlandt  to  Dey  Street  on  Church 
Street.  This  building  is  close  to  the  Cortlandt  Street  station 
of  the  Sixth  Avenue  Elevated  Railroad,  near  to  the  Hudson 
ferries  and  the  downtown  business  center  of  New  York,  and 
we  feel  confident  will  prove  very  convenient  and  accessible  to 
our  subscribers  and  friends.  Our  offices  are  located  on  the 
thirteenth  floor,  and  command  an  extensive  view  of  New  York 
Bay  and  the  North  River  front.  A  special  reception  room, 
furnished  with  files  of  the  Street  Railway  Journal  and 
other  technical  papers,  will  be  provided  to  which  all  interested 
are  welcome.  We  extend  a  cordial  invitation  to  all  our 
friends  to  call  and  see  us  in  our  new  home  as  often  as  con- 
venient. Those  from  out  of  town  will  be  especially  welcome, 
and  we  trust  that  they  will  make  our  office  their  headquarters 
during  any  visit  to  New  York. 

"American  Street  Railway  Investments,"  a 
Supplement  of  the  Street  Railway  Journal— the  an- 
nouncement of  which  has  been  made  by  private  letters 
and  general  circulars  during  the  past  month  —  is  the 
most  important  special  work  which  we  have  ever  under- 
taken. The  plan  was  first  conceived  by  us  nearly  two 
years  ago,  but  for  many  reasons,  chief  among  which  was 
the  intensely  narrow  market  for  street  railway  securities 
at  that  time,  it  was  thought  best  to  postpone  action. 
The  wisdom  of  bringing  out  such  a  publication  at  the 
present  time  is  not,  we  believe,  open  to  question.  Dur- 
ing the  past  two  years  the  street  railway  industry  in  this 
country  has  pressed  forward  with  leaps  and  bounds.  The 
great  investing  public  has  become  favorably  disposed 
toward  street  railway  securities,  but  is  not  placing  money 
in  this  field  to  any  large  extent,  nor  will  do  so  until  there 
is  some  authoritative  source  of  information  concerning 
individual  street  railway  properties.  The  great  publicity 
given  to  steam  railway  operations  in  this  country,  al- 


though jealously  fought  by  the  managements  in  years 
past,  is  now  recognized  as  of  inestimable  advantage  to 
their  security  holders,  insuring  a  wide  market  for  their 
holdings,  not  only  in  direct  purchases  and  sales,  but  for 
use  as  collateral  in  obtaining  loans.  If  any  further  proof 
were  needed  that  greater  publicity  will  directly  benefit 
legitimate  street  railway  enterprises,  it  is  found  in  the 
undoubted  fact  that  the  street  railways  in  the  few  Eastern 
States,  which  are  obliged  by  law  to  publish  detailed  annual 
reports,  are  regarded  by  investors  with  much  greater 
favor  than  properties  whose  reports  are  published  only 
occasionally  if  at  all  The  plan  of  the  supplement  is 
broad  and  comprehensive.  Co-operation  is  invited  from 
all  street  railways  in  this  country,  but  no  attempt  will  be 
made  to  obtain  or  print  information  from  those  who  do 
not  wish  to  be  represented.  It  is  our  profound  conviction 
that  the  time  is  ripe  to  broaden  the  demand  for  street 
railway  securities,  and  that  the  annual  publication  of  this 
investors'  supplement  to  the  Street  Railway  Journal 
will  be  followed  by  perhaps  gradual  increase  in  the  inter- 
est taken  in  this  field  by  legitimate  investors. 


The  Valuable  Financial  Articles  by  Mr.  Higgins, 
which  we  commence  in  this  issue,  will  serve  in  still  another 
way  to  broaden  the  market  for  legitimate  street  railway 
investments,  since  they  will  contain  the  most  careful  ex- 
position yet  made  of  the  fundamental  principles  which 
should  govern  investors  in  their  choice  of  securities.  No 
such  comprehensive  treatise  as  this  is  possible  in  the 
steam  railway  industry,  because  of  the  many  and  compli- 
cated influences  which  affect  passenger  and  freight  traffic 
on  widely  ramified  railroad  systems,  although  the  brill- 
iant essays  of  Charles  Francis  Adams,  Jr.,  Arthur  T.  Had- 
ley  and  A.  B.  Stickney  are  well  considered  attempts  in 
this  direction.  The  broad  lines  of  the  street  railway  in- 
dustry, on  the  contrary,  are  far  simpler  and  will  be  easily 
comprehended  by  investors  who  will  take  the  trouble  to 
study  the  conditions.  The  territories  served  are,  in  all 
cases,  strictly  limited  in  extent — competition  is  far  less  a 
menace  to  prosperity — rate  wars  are  almost  unknown — 
and  the  gross  business  done  is  under  the  direct  daily  in- 
spection of  thousands  of  persons  more  or  less  interested 
in  results.  That  there  are  failures  as  well  as  successes  in 
so  large  a  field  goes  without  saying.  We  learn  in 
Mr.  Higgins'  first  paper  that  purely  local  roads  in  cities 
and  towns  of  less  than  25,000  inhabitants  are  often  un- 
profitable to  a  greater  or  less  extent,  although  even  here 
careful  management  has  brought  about  a  fair  proportion 
of  successes.  We  shall  find  in  subsequent  papers  that  the 
conditions  for  operation  in  larger  cities  are  much  more 
favorable,  and  the  intrinsic  value  of  street  railway  invest- 
ments on  the  whole  will  be  shown,  to  be  as  great  as,  if  not 
greater  than,  that  of  most  of  the  large  classes  of  invest- 
ment which  receive  the  attention  of  capital. 


A  Concrete  Foundation  for  street  railway  tracks, 
following  the  English  practice,  has  been  employed  on 
certain  lines  in  Montreal,  as  noted  under  the  head  of 
"Correspondence,"  in  another  column,  and  is  apparently 
giving  good  satisfaction,  notwithstanding  the  fact  that  it 
is  located  in  a  very  cold  climate.  As  was  said  editorially 
in  our  last  issue,  we  should  be  glad  to  see  the  experiment 
tried  extensively  in  different  localities  in  our  own  country, 
as  it  is  possible  that  in  former  experiments  there  were  ele- 
ments of  weakness  which  can  now  be  eliminated,  so  that 
when  the  cost  is  not  prohibitory  we  might  reap  the  same 
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advantage  from  this  method  of  construction  as  is  enjoyed 
by  the  operating  companies  on  the  other  side  of  the 
water. 


An  Instructive  and  Interesting  Report  relative 
to  the  operation  of  a  street  railway  system  in  Pittsburgh, 
Pa.,  will  be  found  in  another  column  of  this  issue,  which 
has  been  kindly  furnished  us  by  the  superintendent.  As 
this  report  includes  the  operations  on  both  cable  and  elec- 
tric lines,  it  furnishes  a  good  opportunity  for  comparing  the 
relative  earning  power  of  these  two  methods  of  traction* 
especially  as  they  are  operated  under  the  same  manage- 
ment, although  the  conditions  are  not  the  same.  One  hav- 
ing time  will  be  able  to  work  out  from  the  report  a  good 
deal  of  data  that  will  show  some  striking  results;  for  in 
stance,  one  power  may  be  substituted  for  the  other  with 
the  traffic  and  conditions  of  the  other.  We  have  more 
inquiries  from  street  railway  managers  for  this  class  of 
matter  than  for  any  other,  and  it  is  gratifying  that  our 
efforts  to  induce  street  railway  companies  to  make  pub- 
lic their  records  of  operation  are  meeting  with  such  suc- 
cess. As  we  have  repeatedly  said,  those  who  expect  to 
get  must  give,  and  where  local  reasons  do  not  exist  for 
withholding  annual  reports  and  reports  of  operations,  the 
publication  of  the  same  will  result  in  great  benefit  to  the 
street  railway  business  at  large. 


The  Past  Year  was  the  most  generally  unsatisfac- 
tory from  a  business  and  financial  standpoint  that  the 
country  has  experienced  for  at  least  twenty  years.  What- 
ever the  causes  were  which  produced  the  industrial  crisis, 
its  effects  were  felt  in  every  part  of  the  country.  The 
street  railway  traffic  responds  promptly  to  all  changes  in 
the  public  prosperity,  and  the  receipts  on  most  roads  have 
fallen  off  considerably  during  the  year.  But  more  se- 
riously than  in  any  other  line  the  national  trouble  is  felt 
in  the  direction  of  new  enterprises.  These  depend  largely 
upon  borrowed  capital  for  the  means  of  their  construc- 
tion and  upon  the  ability  to  float  securities,  and  opportu- 
nities in  this  line  during  the  last  nine  months  have  been 
very  much  restricted.  Still,  it  is  probable  that  street  rail- 
ways, as  a  whole,  have  suffered  as  little  loss  as  any  of 
the  large  industries,  and  as  in  spite  of  the  depression  new 
roads  have  been  built  in  different  parts  of  the  country, 
many  of  the  street  railway  supply  companies,  as  will  be 
seen  in  another  column,  report  a  good  business,  and  in  sev- 
eral instances  an  increase  of  business  during  the  past  year 
over  that  of  1892.  So  far  as  can  be  now  predicated,  the 
street  and  electric  railway  construction  in  1894  promises 
to  exceed  that  of  any  previous  year.  Cheap  money  should 
be  followed  by  a  demand  for  high  grade  investment  secu- 
rities in  which  are  classed  the  standard  street  railway 
bonds.  If  the  sale  of  their  bonds  can  be  easily  effected, 
there  will  be  nothing  to  stand  in  the  way  of  street  railway 
companies  pushing  forward  their  electrical  equipment, 
and  we  anticipate  a  rapid  growth  in  electric  railway 
mileage  in  1894. 

The  Amount  of  Annual  Dividend  Paid  by  a 

street  railway  company  is  not  always  a  measure  of  the 
manager's  ability.  It  is  possible  to  pay  out  so  much  in 
dividends  that  nothing  is  left  as  a  reserve  fund  with  which 
to  make  extensions  or  make  repairs.  A  manager  who 
makes  dividend  paying  his  sole  aim  to  the  neglect  of  the 
traffic  and  failure  to  keep  the  equipment  up  to  a  proper 


standard,  may  gain  the  favor  of  the  stockholders  for  a 
time,  and  keep  the  price  of  the  securities  high  for  a  cer- 
tain period,  but  in  the  long  run  his  reputation  will  suffer, 
for  if  the  road  is  in  a  growing  city  and  it  becomes  nec- 
essary to  provide  increased  trackage  and  accommodations 
for  increased  traffic,  the  only  alternative  will  be  an  issue 
of  more  stock  or  an  increase  of  bonded  indebtedness, 
which  will  displease  the  original  investors,  and  is  not 
always  best  or  desirable,  especially  if  the  first  issues 
were  well  up  to  the  value  of  the  property.  A  conserva- 
tive policy  will  preferably  provide  a  suitable  reserve, 
which  may  be  estimated  by  making  a  careful  comparison 
of  the  growth  of  the  city  and  increase  of  traffic  from  year 
to  year  for  a  number  of  preceding  years.  The  principal 
factors  in  the  problem,  which  must  be  carefully  studied, 
include  the  population  of  the  city  for  each  year,  the  num- 
ber of  miles  of  new  track  laid,  number  of  passengers  car- 
ried, rides  per  capita  of  population,  gross  receipts, 
net  profits,  total  car  mileage,  passengers  per  car  mile, 
cost  per  passenger  and  net  profit  per  passenger.  These 
data  should  also  be  compared  with  like  data  from  as 
many  other  cities  similarly  situated  as  it  is  possible  to 
obtain,  when  it  will  be  easy  to  judge  regarding  future 
growth  and  the  probable  outlay  that  will  be  required  to 
meet  it.  There  is  a  science  in  the  street  railway  business 
well  as  in  law  or  medicine,  and  he  is  the  best  manager 
who  works  along  scientific  lines. 


A  Broad  and  Liberal  Policy  on  the  part  of  mu- 
nicipal authorities  in  their  treatment  of  street  railway 
corporations,  whether  it  be  in  the  granting  of  new  fran- 
chises or  franchises  for  extensions,  will  as  a  general  thing, 
result  in  a  service  infinitely  more  satisfactory  to  the  pat- 
rons and  property  holders  than  a  policy  that  exacts  a 
compensation  for  the  use  of  streets,  either  as  a  tax  on 
gross  receipts,  an  excessive  car  license  or  the  paving  of 
the  entire  street.  Transportation  systems  deal  with  the 
lives,  customs  and  living  habits  of  the  people,  and  are 
more  prominent  factors  in  character  forming  than  most 
people  realize.  They  change  tenement  house  property 
into  business  blocks  and  give  increased  value  to  all  sub- 
urban property,  because,  by  them,  laboring  men  can 
readily  reach  the  outlying  districts,  where  they  can  own 
comfortable  homes  and  live  under  healthful  conditions, 
comparatively  free  from  the  debasing  influences  of  city 
life.  No  one  who  has  the  good  of  the  common  people  at 
heart  can  advocate  the  taxing  of  an  industry  that  is  giv- 
ing value  to  all  property,  far  in  excess  of  all  possible  re- 
turns that  the  investors  who  promoted  the  enterprise  can 
ever  expect  to  receive.  Hence,  it  is  that  capital  invested 
in  this  industry  should  have  liberty  to  earn  the  largest 
possible  dividends  free  from  tax  upon  franchise,  dividends, 
privileges  or  rights  of  any  kind  other  than  tax  upon  real 
estate  owned  or  leased  by  them,  the  same  as  would  be 
required  of  a  private  individual.  It  may  be  stated  as  a 
broad  proposition  that  as  burdensome  taxes  are  imposed 
the  service  will  be  crippled  to  a  proportionate  extent,  and 
private  capital  will  soon  be  driven  from  this  field,  when 
the  building  of  street  railways  must  necessarily  be  rele- 
gated to  municipal  ownership,  a  policy  incompatible  with 
our  principles  of  government.  On  the  other  hand,  money 
invested  in  the  transportation  lines  should  be  made  as 
secure  as  possible,  so  that  street  railway  stocks  and  bonds 
would  become  favorite  investments.  It  is  seldom  that 
street  railways  outside  the  large  cities  are  built  by  local 
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capital,  but  the  securities,  sooner  or  later,  find  their  way 
to  the  moneyed  centers,  and  are  usually  rated,  not  alone 
by  the  amount  of  business  done,  as  shown  by  the  annual 
reports,  but  by  the  period  for  which  the  franchise  is 
granted,  the  conditions  of  local  taxation  and  the  attitude 
of  the  community  toward  the  corporation  in  which  the 
road  is  located.  If  there  is  a  disposition  to  constantly 
interfere  and  change  the  conditions  of  the  franchise  every 
time  the  route  is  to  be  extended,  or  a  disposition  to  favor 
any  rival  company  that  may  be  organized,  then  investors 
will  decline  the  securities  and  invest  their  money  in  more 
stable  stocks.  There  should  be  no  conflicting  interests  in 
this  matter  of  transportation.  The  business  from  its  very 
nature  is  of  a  quasi-public  character.  The  moneyed  in- 
vestor, the  patrons,  property  holders  and  city  authorities 
should  work  in  harmony,  and  they  will  reap  no  perma- 
nent success  where  any  of  those  interests  are  ignored. 
Hence,  there  should  be  the  largest  liberty  of  action  al- 
lowed the  operating  company,  which,  in  return  should 
annually  make  public  all  the  details  of  operation,  includ- 
ing receipts  and  expenditures.  Much  of  the  so-called 
dissatisfaction  on  the  part  of  the  taxpayers  and  labor  ele- 
ments comes  from  either  selfishness  or  ignorance  of  the 
facts  in  the  case,  and  failure  to  recognize  the  benefits 
which  a  street  railway  confers.  There  are  those  who 
seem  to  think  that  the  street  railway  business  is  excep- 
tionally profitable,  and  that  railway  corporations  exist  only 
for  the  benefit  of  the  stockholders.  This  fallacy  can  best 
be  corrected  by  means  of  stated  reports  and  the  setting 
forth  of  facts,  relative  to  the  benefits  which  the  system  is 
conferring  on  the  community  in  which  it  exists.  These 
benefits  include,  not  only  the  increased  value  to  property 
and  the  advantage  of  suburban  homes,  as  noted  above, 
but  also  by  providing  ready  access  to  schools,  churches 
and  places  of  amusement,  and  by  giving  employment  to  a 
large  number  of  men.  It  is  the  transportation  facilities 
alone  that  prevent  the  cities  of  our  country  from  becom- 
ing like  many  of  the  cities  of  the  Old  World,  where  thou- 
sands are  obliged  to  live  in  cellars  and  garret  tenements. 
Hence,  it  may  be  seen  that  the  payment  of  a  few  thousand 
dollars,  by  a  street  railway  company  into  a  city  treasury, 
is  no  measure  of  the  benefits  which  the  service  confers, 
but  is  rather  a  curtailment  of  the  service  to  a  degree  cor- 
responding to  the  payments  made.  An  acceptable  service 
generally  begets  a  corresponding  patronage,  so  that  it  is 
plainly  to  the  interests  of  every  operating  company  to 
provide  the  best  possible  service,  and  its  efforts  to  do  so 
should  not  be  crippled  by  the  action  of  local  authorities. 

Electric  Welding  of  Rail  Joints. 


The  possibility  of  employing  a  continuous  rail  for 
street  railway  purposes,  in  which  we  expressed  our  faith 
about  a  year  ago,  is  encouraging,  although  the  experi- 
ments in  this  direction  which  have  been  made  during  the 
past  year  at  Johnstown,  Pa.,  and  on  the  West  End  lines, 
of  Boston,  Mass.,  have  not  until  now  been  entirely  satis- 
factory. In  Johnstown  about  13,000  ft.  of  rails,  of  the 
Johnson  girder  type,  were  electrically  welded,  and  in  Bos- 
ton on  a  little  over  six  miles  of  track,  constructed  with 
the  Providence  girder  rail,  the  joints  were  thus  united. 
The  result  was  a  smoother  track  than  it  had  been  possi- 
ble to  obtain  by  any  other  means  of  union.  Unfortunate- 
.  ly,  however,  in  the  Boston  experiment,  about  10  percent, 
of  the  rails  broke,  in  a  few  instances  at  the  weld,  but 
generally  within  a  few  inches  of  it,  the  fractures  occur- 
ring more  frequently  in  the  Providence  type  of  rail  than 
in  the  ordinary  girder  rail. 

The  experiment  has  proved,  beyond  question,  that  a 
continuous  rail,  thoroughly  protected  by  the  pavement, 


shows  no  ill  effects  from  expansion,  either  of  buckling 
upwards  or  curving  outwards,  but  whether  the  rails  broke 
from  contraction  or  from  inherent  weakness  due  to  the 
welding,  is  yet  to  be  demonstrated.  It  is  claimed  by  the 
Johnson  Company,  by  whom  the  welding  has  been  done, 
that  the  breaking  is  due  to  the  pent  up  expansion  strains 
until  now  not  properly  provided  for.  In  the  process  of 
welding  in  the  Boston  experiment,  only  a  part  of  the  web 
of  the  rail  was  united,  and,  in  some  cases,  short  fishplates 
were  welded  in  place. 

The  experiments  will  be  continued,  but  hereafter  the 
entire  end  surfaces,  including  the  head,  will  be  united,  and 
care  will  be  exercised  not  to  injure  the  fibre  of  the  metal 
or  to  restrain  the  expansion  due  to  the  heat.  These  diffi- 
culties being  overcome,  there  is  little  question  of  ultimate 
success.  The  new  form  of  weld  embodying  these  features 
has  been  introduced  in  the  last  experiments  at  Boston, 
and  it  seems  to  have  entirely  overcome  all  the  first  defects. 
The  Johnson  Company  is  now  satisfied  that  the  process 
is  a  success,  and  it  is  its  intention  to  order  at  once 
several  more  welders.  The  experiments  are  being  watch- 
ed with  a  great  deal  of  interest,  and  great  credit  is  due 
the  Johnson  Company  for  its  perseverance  in  this  direction. 

Next  to  the  welded  joints,  the  best  success  has  been 
had  on  the  lines  of  the  West  End  Company  by  the  employ- 
ment of  deep  rails  united  with  the  Standard  girder  joint. 
These  joints,  of  which  about  6,000  have  been  employed  on 
the  lines  of  this  company,  are  about  three  feet  in  length, 
and,  we  are  informed,  have  required  no  attention  since 
they  were  put  in  service. 


Legal  Pointers. 

By  Wm.  M.  McKinney. 


Driver  Giving  Passenger  Incorrect  Change. — The 
case  of  Curtis  v.  Louisville  City  Ry.  Co.  (23  S.  W.  Rep.  363) 
should  serve  as  a  warning  to  companies  running  bobtail 
cars,  that  change  done  up  in  packages  and  given  to 
drivers  should  be  carefully  counted.  In  this  case,  a  pas- 
senger handed  the  driver  a  fifty-cent  piece,  and  requested 
change  for  it.  The  driver  gave  him  a  package  of  nickels 
marked  "  fifty  cents."  The  passenger  immediately,  and  in 
the  presence  of  the  driver,  counted  the  nickels,  and  they 
were  short  five  cents.  He  called  the  driver's  attention  to  the 
shortage,  and  demanded  the  correct  change.  The  driver, 
not  denying  the  shortage,  refused  to  give  the  correct 
change,  saying  that  he  had  received  it  at  the  company's 
office  for  fifty  cents,  and  that  if  there  was  a  shortage, 
the  company  must  correct  it.  He  then  requested  the 
passenger  to  put  five  cents  in  the  box,  and  when  the 
car  reached  the  next  station  the  office  would  correct  the 
mistake.  The  passenger  declined  to  put  the  five  cents  in 
the  box,  saying  that  the  driver  having  refused  to  give  him 
back  the  correct  change  had  retained  the  fare,  and  that 
he  would  not  pay  it  again.  Thereupon  the  driver  called 
a  policeman  and  caused  him  to  eject  the  passenger  from 
the  car.  In  an  action  against  the  passenger  to  recover 
damages,  the  court  held  that  the  street  railway  company 
was  liable,  saying:  "  It  seems  that  the  fear  of  the  driver 
that  the  company  would  not  make  good  to  him  the  short- 
age, and  that  the  loss  would  fall  upon  him  if  he  made  up 
the  shortage,  caused  him  to  prefer  that  the  company 
should  make  the  correction.  It  admits  of  no  doubt  from 
the  evidence  that  the  package  contained  a  shortage  of 
five  cents.  Now,  as  said,  the  appellee's  rules  were  reason- 
able, and  if  a  passenger  refused  to  comply  with  them  the 
appellee  would  have  the  right  to  expel  him  for  non-com- 
pliance. But  the  question  is,  who  was  authorized  to 
make  change  on  behalf  of  the  appellee,  and  for  its  benefit, 
as  well  as  that  of  the  appellant,  retain  a  nickel  by  mistake 
belonging  to  him,  and  then  compel  him  to  put  the  fare, 
another  nickel,  in  the  box,  because  the  rule  of  the  com- 
pany required  the  appellant  to  put  his  fare  in  the  box? 
Now,  the  appellant  had  placed  the  nickel  in  the  hands  of 
the  driver,  and  he  was  authorized,  under  the  rules,  to  put 
it  in  the  box.  He  received  the  half  dollar,  and  retained 
five  cents  too  much — the  amount  of  the  fare — and  he 
would  not  give  it  to  the  appellant,  but  required  him  to 
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pay  his  fare  in  addition.  The  retention  of  the  five  cents 
was,  under  the  circumstances,  a  payment  of  the  fare  which 
the  driver  could  have  put  in  the  box  had  he  desired.  But 
whether  he  put  it  in  the  box  or  not  did  not  concern  the 
appellant,  because  he  had  paid  his  fare  and  was  entitled 
to  his  ride.  The  mistake  as  to  the  amount  that  was  in 
the  package  was  that  of  the  appellee,  and  not  that  of  the 
appellant,  and  the  court  adheres  to  the  rule  intimated  in 
Wisey  v.  R.  R.  Co.  (83  Ky.  511) — which  is  sustained  by 
other  cases — that  if  a  passenger  has  paid  his  fare,  and  the 
company  fails  to  furnish  him  with  proper  evidence  of  the 
fact,  he  is  nevertheless  entitled  to  his  ride,  because  the 
mistake  is  that  of  the  company,  and  the  passenger  ought 
not  to  be  prejudiced  by  it,  and  that  the  company  is 
responsible  for  any  damages  that  the  passenger  sustains 
in  consequence  of  being  ejected  by  the  company." 


Danger  of  the  Trolley  System.  In  Louisville  Bag- 
ging Manufacturing  Company  v.  Central  Passenger  R.  R. 
Co.,  the  Court  of  Appeals,  of  Kentucky,  held  that  the  opera- 
tion of  an  electric  street  railway  by  the  overhead  wire 
system  is  not  so  dangerous  to  those  who  reside  or  do 
business  on  a  public  street,  as  to  authorize  its  restraint  by 
injunction.  The  court  said:  "The  next  ground  is  that 
operating  an  electric  railway  car  upon  a  public  street  is 
dangerous  to  those  who  reside  or  do  business  thereon. 
Practical  application  of  electricity  as  a  power  to  drive 
machinery  or  move  carriages,  as  also  for  illuminating  pur- 
poses, is  of  recent  date,  and  it  is  shown  the  system  best 
adapted  for  the  purpose,  if  yet  discovered,  is  by  no  means 
a  perfect  one.  The  evidence  of  experts  and  men  having 
actual  experience  shows  that  three  different  systems  for 
moving  railway  cars  by  electricity  have  been  tried  in  this 
country,  viz:  The  underground  conduit  system,  the  storage 
battery  system,  and  that  of  the  overhead  wire;  and  it 
fully  appears  that  the  two  first  are  as  yet  so  defective  or 
imperfect  that,  of  several  hundred  electric  railways  in 
operation,  there  are  not  a  dozen  to  which  either  system 
has  been  applied,  all  others  being  run  by  the  overhead 
wire  or  trolley  system,  the  same  used  by  the  Central  Pas- 
senger Railway  Company.  To  apply  electrical  power  in 
that  way  requires  the  erection  at  the  edge  of  the  sidewalk, 
on  each  side  of  a  street,  of  tall  poles,  about  120  ft.  apart, 
and  from  the  tops  of  opposite  poles  are  stretched  across 
the  street  sustaining  wires,  which  hold  up  the  electric  wire 
that  is  thus  suspended  over  the  middle  of  the  railway 
track,  and  from  which,  by  means  of  the  trolley  pole,  the 
electric  current  is  connected  with  the  motor  placed  under 
the  car.  It  will  thus  be  seen  that  the  electric  wire  is  not 
like  telegraph,  telephone  and  electric  light  wires  near  to 
buildings,  but  suspended  over  the  railway  track.  It 
further  appears  that  the  electric  pressure,  measured  by 
volts,  required  to  drive  a  street  railway  car  is  not  so  great 
as  to  destroy  or  seriously  injure  a  person  or  animal  com- 
ing in  direct  contact  with  it;  injury,  where  it  is  produced, 
resulting  only  where  a  broken  or  detached  telephone  or 
telegraph  wire  falls  on  it.  The  evidence  in  this  case, 
which  need  not  be  considered  in  detail,  shows  that,  al- 
though new  and  not  fully  perfected,  the  trolley  system  of 
operating  street  railway  cars,  when  properly  adjusted  and 
supervised,  is  not  much,  if  any,  more  dangerous  than 
horse  power,  applied  in  the  same  way.  Moreover,  while 
street  railway  cars  thus  operated  go  at  greater  speed,  are 
more  comfortable,  and  must  in  time  become  a  cheaper 
mode  of  travel,  they  can  be  more  easily  controlled  than 
horse  cars,  and  do  not  really  more  obstruct  the  streets,  or 
interfere  unreasonably  with  business  transacted  thereon. 
It,  therefore,  seems  to  us  that  in  view  of  the  benefit  and 
convenience  to  the  public  of  electric  cars  thus  operated, 
and  the  comparatively  little  inconvenience  or  danger  they 
are  to  individuals,  it  would  be  going  beyond  the  province 
of  a  court,  and  contrary  to  the  decided  weight  of  judicial 
authority,  to  enjoin  or  limit  their  use;  especially  when  a 
party  seeking  such  remedy  so  signally,  as  has  the  plaintiff 
in  this  case,  fails  to  show  that  he  has  been  unreasonably 
obstructed  or  hindered  in  his  business,  or  that  his  rights 
have  been  illegally  interfered  with.  The  judgment  dis- 
solving the  temporary  injunction  and  dismissing  the 
action  is  affirmed." 


Correspondence. 

Communications  on  all  subjects  of  interest  to  street  railway  managers  are 
solicited.  Names  of  correspondents  may  be  withheld  from  publication  If  de- 
sired, but  musr,  be  known  10  the  editors.  The  correspondent  alone  Is  responsi- 
ble for  bis  statements  and  opinions,  not  the  editors. 

Montreal  Track  Construction. 

City  Surveyor's  Office,  Montreal,  December,  1893. 
Editors  Street  Railway  Journal: 

In  reply  to  your  letter  of  November  22,  asking  me 
how  the  English  system  of  construction  for  electrical 
service  on  a  concrete  foundation  has  stood  the  winter  in 
this  climate,  I  beg  to  inform  you  that  when  the  Mon- 
treal Street  Railway  Company,  last  year,  began  its 
construction,  I  advised  it  to  do  away  with  the  wooden 
ties  on  streets  where  there  was  a  concrete  foundation 
underneath  the  pavement.  The  construction  adopted  was 
as  follows:  The  girder  rail  being  six  and  a  half  inches  deep 
on  wooden  paved  and  stone  block  streets  upon  a  con- 
crete foundation,  we  cut  out  the  concrete  to  the  width  of 
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the  flange  of  the  rail,  about  an  inch  deep,  and  placed  the 
rails  on  oak  shims  and  flooded  with  a  cement  grout  con- 
sisting of  one  part  of  cement  to  one  of  sand,  under  the 
flange  of  the  rail;  the  rails  were  tied  together  with  iron 
rods,  and  each  side  of  the  web  of  the  rail  was  filled  with 
cement  grout  mortar  of  one  to  one  to  the  width  of  the 
rail.  We  then  replaced  the  wooden  or  stone  block  and 
filled  up  all  intersection  with  a  cement  grout  of  one 
to  one  as  shown. 

This  mode  of  construction  stood  last  winter  exposed  to 
a  temperature  of  20  degs.  below  zero,  and  the  rail  neither 
contracted  in  winter  nor  expanded  in  the  heat  of  summer, 
nor  did  the  pavement  on  either  side  of  the  rail  move.  I 
think  this  is  very  satisfactory.  We  have  continued  the 
same  system  this  year,  and  have  laid  about  forty-two  miles 
of  track  in  the  same  manner;  the  durability  of  this  work 
depends  entirely  upon  the  strength  of  the  concrete  foun- 
dation. The  accompanying  sketch  will  illustrate  our 
method.  Yours  truly, 

Percival  W.  St.  George, 

City  Surveyor. 

A  Letter  from  Mrs.  Reckenzaun. 


34  Hemberton  Road,  Stockwell,  S.  W., 

November  27,  1893. 

Editors  Street  Railway  Journal: 

Will  you  allow  me  a  space  in  the  columns  of  your 
journal,  which  has  amongst  its  readers  so  many  of  my  late 
husband's  friends,  to  thank  them  for  sending  me,  in  such 
numbers,  letters  of  sympathy  and  condolence. 

Their  number  is  far  too  great  for  me  to  reply  to  them 
individually,  and  I  hope  you  will  give  me  this  opportunity 
of  expressing  to  them  my  warmest  thanks,  and  the  gratifi- 
cation it  is  to  me  to  know  how  universally  my  husband 
was  beloved  and  respected.       Faithfully  yours, 

E.  Reckenzaun. 


The  Fire  at  the  Works  of  the  New  Castle  Car 
Manufacturing  Company. 


New  Castle,  Pa.,  December  26,  1893. 
Editors  Street  Railway  Journal: 

All  the  papers  have  been  publishing  statements  that 
our  factory  was  totally  ruined  by  fire.  I  write  for  publi- 
cation, if  you  so  wish,  that  our  planing  mill  together  with 
the  machinery  was  destroyed  by  fire,  but  the  constructing 
room,  painting  department,  etc.,  were  undamaged. 

We  expect  to  rebuild  at  once  and  be  ready  to  run  in 
thirty  days.    We  are  in  the  market  for  a  new  engine  and 
all  necessary  wood  working  machinery. 
Yours  truly, 

The  New  Castle  Car  Manufacturing  Company. 
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Starting  the  Cable  Cars  on  Third  Avenue, 
New  York. 


iHE  formal  opening  of  the 
cable  service  on  a  portion 
of  the  Third  Avenue  sur- 
face road  took  place  on  the 
afternoon  of  December  4, 
when  ten  of  the  new  cable 
cars  were  started  from  the 
Harlem  station  at  130th 
Street,  carrying  the  offi- 
cers and  directors  of  the 
Third  Avenue  Railroad 
Company  and  a  large  num- 
ber of  invited  guests,  in- 
cluding the  city  officials, 
officers  of  other  New  York 
roads  and  representatives 
of  the  daily  and  technical 
press.  The  cars  were  in 
charge  of  experienced  conductors  and  gripmen  in  new 
uniforms  of  gray  material,  who  had  been  trained  in  their 
duties  on  the  cars  of  the  125th  Street  and  Tenth  Ave- 
nue cable  lines. 

The  run  was  made  without  a  hitch  to  6th  Street  in 
about  an  hour,  and  the  avenue  for  the  entire  distance 
presented  a  holiday  appearance,  as  from  many  of  the 
principal  buildings  flags  were  flying,  while  the  sidewalks, 
and  in  some  cases  the  streets  even  to  the  line  of  the  track, 
were  thronged  with  eager  sightseers,  and  from  the  hun- 
dreds of  windows  of  the  flats  and  apartment  houses  along 
the  route  men  and  women  leaned  forth  to  shout  their 
welcome  to  the  handsome  new  cable  cars.  At  6th  Street 
the  cars  were  switched  to  the  up  track  and  returned  to 
65th  Street  station,  where  the  first  car  containing  the 
officials  of  the  company  was  photographed  (Fig.  1), 
when  the  guests  alighted  and  repaired  to  the  power 
station,  where  an  elaborate  lunch  was  served,  enlivened 
with  music  by  the  military  band  from  the  Hebrew  Orphan 
Asylum.  After  lunch  an  opportunity  was  given  for  all  to 
inspect  the  driving  machinery,  some  of  the  auxiliary  en 
gines  and  the  overhead  electric  crane  being  started  up 
for  the  pleasure  of  the  company.  Two  hours  were  thus 
spent  in  social  intercourse,  and  many  were  the  congratu- 
lations tendered  to  the  officers  of  the  road  and  the  princi- 
pal contractors  on  the  completion  and  success  of  this  im- 
portant enterprise. 

Ten  of  the  cable  cars  were  put  in  service  on  Decem- 
ber 5,  being  sandwiched  with  the  horse  cars,  and  the 
number  has  been  increased  from  day  to  day,  so  that  when 
we  go  to  press  forty  cars  are  regularly  running,  and  in  a 
few  days  more  all  the  horse  cars  above  6th  Street  will 
have  been  superseded  by  the  cable  cars  to  the  number  of 
180.  As  soon  as  the  horse  cars  are  out  of  the  way,  the 
ropes  will  be  speeded  up  to  the  regulation  speed  of  nine 
miles  per  hour,  and  a  headway  of  three-quarters  of  a 
minute  will  be  established.  The  southern  section  of  the 
line,  from  6th  Street  to  Ann  Street  near  the  Post  Office, 
will,  it  is  expected,  be  in  full  operation  during  the  present 
month. 

The  columns  of  the  Street  Railway  Journal  during 
the  last  three  years  have  contained  numerous  illustrations 
and  descriptive  articles  of  the  progress  of  the  work,  the 
machinery  and  rolling  stock  of  this  interesting  line,  but  in 
this  connection  it  will  not  be  amiss  to  give  a  brief  review  of 
the  work  and  note  the  difficulties  that  have  been  encount- 
ered, that  all  may  fully  appreciate  the  courage,  foresight 
and  patience  that  have  been  exercised  by  the  officers  of 
the  company  in  inaugurating  and  bringing  to  a  successful 
completion  the  cable  enterprise. 

ROLLING  STOCK. 

That  portion  of  the  equipment  which  will  be  of  most 
interest  to  the  general  public,  will,  of  course,  be  the  cars. 
These  consist  of  a  winter  and  a  summer  equipment,  and 
are  claimed  by  the  managers  of  the  Third  Avenue  Com- 
pany to  be  as  good  as  money  can  buy.  The  cars  were 
built  by  the  Laclede  Car  Company,  of  St.  Louis,  Mo.,  and 


are  finished  in  the  highest  style  of  the  car  builders'  art. 
The  bodies  of  the  closed  cars  are  twenty-two  feet  long  and 
each  car  is  thirty  feet  long  over  all,  with  the  hoods  sup- 
ported by  means  of  pipe  posts.  The  interior  finish  is  of 
mahogany,  with  ceilings  of  birdseye  maple,  and  door 
panels  of  the  same  material.  The  seat  cushions  are  of 
dark  red  plush.  The  Pintsch  gas  system  of  lighting  is 
employed,  and  there  are  three  domes  in  the  ceilings  in 
which  are  placed  handsome  four-burner  chandeliers  en- 
closed in  glass  globes  and  supported  by  bronze  brackets. 
The  cars  are  so  brilliantly  lighted  that  there  is  no  difficulty 
in  reading  a  paper  in  any  part.  Four  oil  lamps,  for  emer- 
gencies, complete  the  interior  equipment  of  the  car. 
The  deck  lights  are  in  two  tiers,  the  lower  or  stationary 
portion  being  of  stained  glass  composed  of  small  triangu- 
lar pieces  set  in  lead,  while  the  upper  or  ventilator  portion 
is  glazed  with  delicately  colored  cathedral  glass.  1  here 
are  seven  windows  of  French  plate  glass  on  each  side,  and 
shutters  of  mahogany  with  basswood  slats.  The  exterior 
of  the  car  is  strikingly  handsome,  the  main  panels  and 
dashboards  being  painted  in  bright  red  with  silver  orna- 
ments and  gold  lettering,  while  the  lower  panel  is  in 
white.  The  hand  rails  and  metal  trimmings  are  of  bronze, 
while  the  iron  platform  gates  are  of  the  folding  type,  and 
painted  red. 

The  grips  and  brakes  are  operated  by  straight  levers 
from  either  end  of  the  car.  The  life  guards  consist  of  V 
shaped  fenders  faced  with  rubber,  with  a  wire  screen  on 
both  sides  of  the  trucks.  The  trucks  were  designed  and 
manufactured  by  the  Baltimore  Car  Wheel  Works,  and 
have  the  Third  Avenue  standard,  oiltight  axle  boxes. 

The  open  cars  are  forty  feet  over  all,  with  a  four  foot 
platform  at  each  end,  and  have  a  seating  capacity  for 
forty-eight  persons.  These  are  mounted  on  double  trucks 
of  the  McGuire  type.  The  open  car  has  a  center  aisle 
and  twenty-four  reversible  seats,  with  rattan  coverings,  of 
the  Hale  &  Kilburn  type.  The  ceilings  are  of  birdseye 
maple,  and  the  deck  lights  are  of  stained  glass,  and  all  the 
interior  mountings  are  of  bronze.  The  exterior  is  painted 
red,  with  silver  ornamentation  and  gold  lettering.  In 
addition  to  the  regular  storm  curtains,  adjustable  awnings 
extend  the  entire  length  of  the  car,  which  may  be  let 
down  to  shield  the  passengers  from  the  sun's  rays. 

The  grips  on  the  closed  cars  are  mounted  on  the 
trucks  beneath  the  center  of  the  car,  and  are  connected, 
by  means  of  rods,  with  the  platform  levers  (Fig.  2).  The 
grip,  which  is  of  the  movable  lower  jaw  type,  takes  the 
rope  on  either  side,  and  is  of  the  same  pattern  as  used 
on  the  125th  Street  and  Tenth  Avenue  line,  which  was 
designed  by  Mr.  Robertson,  the  superintendent,  but  dif- 
fers from  them  by  having  a  triangularly  shaped  trip  on 
on  each  end  in  place  of  the  vertical  spools  formerly  em- 
ployed. It  is  claimed  that  a  grip  with  a  movable  lower 
jaw  is  easier  on  the  rope,  and  in  case  of  a  defective  rope, 
is  less  liable  to  foul  with  the  grip.  It  is  possible  also, 
when  necessary,  to  lessen  the  hold  on  the  rope  on  the 
curves,  since  the  upper  jaw  takes  the  side  strain  against 
the  curve  guard.  The  new  grips  are  also  provided  with 
a  tripping  device  which  was  designed  by  the  superintend- 
ent of  the  company,  and  is  employed  as  a  protection 
against  cutting  the  rope.  This  device  consists  of  a  joint 
or  clutch  which  devides  the  connecting  rod  leading 
from  the  grip  to  the  lever,  and  which  is  operated  by 
means  of  a  lever  chain  and  a  depending  trip  or  finger  and 
a  connecting  chain  (Fig.  3).  The  trip  is  sprung  by  coming 
in  contact  with  a  toe  or  projection  coming  up  through  a 
surface  plate  beside  the  slot  rail.  The  toe  is  supported 
by  a  rocking  lever  placed  diagonally  under  the  surface, 
and  provided  at  its  outer  end  with  a  projection  beside  the 
track  rail  in  position  to  be  depressed  by  the  tongue  of  the 
wheel  flange,  which  raises  the  other  end  and  lifts  the  oper- 
ating toe  above  the  surface.  In  case  the  gripman  fails  to 
release  the  rope  on  approaching  a  crossing  or  other  points 
where  it  is  necessary  to  trip  the  rope,  the  finger  springs 
the  trip  which  allows  the  rod  to  part,  when  the  lower  jaw 
falls  by  its  own  weight,  releasing  its  hold  on  the  rope. 
At  the  next  pick-up  it  is  necessary  for  the  gripman  to 
stop  and  readjust  the  trip,  which  is  done  through  a  trap 
door  in  the  floor.    In  case  the  rope  has  been  released  by 
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the  gripman,  the  connecting  chain  is  slack  and  does  not 
operate  the  joint. 

STREET  CONSTRUCTION. 

The  Third  Avenue  line  extends  from  Ann  Street,  near 
the  Post  Office,  along  Park  Row,  the  Bowery  and  Third 
Avenue  to  130th  Street,  near  the  Harlem  River,  a  distance 
of  nearly  eight  miles,  and  while  there  are  no  corners  turned 
there  are  twenty-eight  deflections 
in  the  line  where  it  was  necessary 
to  employ  curve  pulleys,  the  prin- 
cipal one  being  a  compound  curve, 
500  ft.  in  length,  at  Chatham 
Square,  with  radii  varying  from 
280  to  500  ft.  The  lower  end  of  the 
line  terminates  in  two  balloon 
loops,one  beside  the  main  line  en- 
circling the  Franklin  Statue  at 
Printing  House  Square,  and  the 
other  at  Ann  Street,  which  has  a 
radius  of  forty-one  feet,  the  entr- 
ance and  exit  radius  being  fifty- 
one  and  forty-one  feet,  respective- 
ly. The  rope  is  carried  around  the 
loop  by  sixty-two  horizontal  pul- 
leys thirty-three  and  five-eighths 
inches  in  diameter.  At  the  Harlem 
terminal  the  loop  turns  into  129th 
Street,  where  it  divides  into  twenty- 
six  parallel  tracks  which  lead  over 
pits  in  the  car  barn  amd  emerge  at 
130  Street,  where  they  converge 


length  of  193,295  ft. 


most  important  cable  ever  built,  has  many  peculiar  feat- 
ures. In  the  first  place,  it  is  operated  by  a  duplicate,  and 
in  one  division  by  a  triplicate  set  of  ropes.  The  two 
ropes  are  so  mounted  that  they  can  be  operated  together 
or  singly,  and  either  one  may  be  stopped  or  started  at 
the  will  of  the  engineer.  The  line  is  operated  in  three 
divisions  requiring  seven  ropes,  having  an  aggregate 
The  Harlem  division  extends  from 
130th  Street  to  the  main  power  sta- 
tion at  65th  Street  and  the  ropes  on 
this  division  are  36,600  ft.  in  length. 
The  second  division  extends  from 
65th  Street  to  6th  Street  near  the 
Cooper  Union,  and  on  these  two 
divisions  the  ropes  are  operated  from 
the  65th  Street  station,  at  a  speed  of 
nine  miles  per  hour.  The  City  Hall, 
or  southern  division,  extends  from 
6th  Street  to  the  Post  Office  termi- 
nal. There  are  three  ropes  which 
are  operated  from  the  Bayard  Street 
station.  Two  of  them  are  mounted 
in  the  conduit  in  the  ordinary  man- 
ner, and  are  run  at  a  speed  of 
seven  miles  per  hour,  while  the  third 
has  a  speed  of  only  five  miles,  but 
which  is  taken  up  south  of  Bayard 
Street,  on  the  down  trip,  and  carries 
the  cars  down  through  Chatham 
Square,  Park  Row  and  around  the 
loop,  back  to  the  Times  Building; 
then  one  of  the  fast  speed  ropes  is 


W.  L.  ELKINS,  JR., 

PRESIDENT  PENNSYLVANIA  IRON 
WORKS  COMPANY. 


DESIGNERS  AND 
BUILDERS   OF  THE 
POWER  EQUIPMENT 

FOR  THE  THIRD 
AVENUE  RAILROAD. 


B.  W.  GRIST, 

GENERAL  MANAGER. 


E.   A.  MOORE, 
CONSTRUCTING  ENGINEER. 


and  return  to  Third  Avenue.  The  cables  do  not  round  the 
barn  loops,  but  pass  around  the  terminal  sheaves  in  the 
vault  just  north  of  130th  Street,  and  a  Connelly  gas  mo- 
tor is  employed  at  this  loop  for  hauling  the  cars  to  and 
from  the  barn.  There  are  no  less  than  thirty-five  separate 
track  crossings  on  the  line,  the  one  at  125th  Street  being  a 
cable  crossing  (Fig.  4),  and  there  are  eight  points 
where  the  other  roads  switch  off  from  the  Third  Avenue 
line,  and  nine  crossover  switches.  The  switches  are 
so  constructed  that  the  cable  cars  continue  on  the  main 
track  and  ride  over  the  switches,  while  the  horse  cars  of 
other  lines  switch  off  as  required.  At  the  cable  crossings 
where  it  is  necessary  to  drop  the  rope,  and  at  the  power 
stations,  automatic  lifting  devices  are  employed,  which 
bring  the  rope  into  position  to  be  taken  by  the  grips. 
These  are  also  supplemented  by  hand  lifts  in  the  event 
of  the  others  failing. 

The  street  construction  of  this,  in  some  respects,  the 


taken  up  and  employed  to  6th  Street  (Fig.  5).  One  of  the 
fast  ropes  down  to  the  terminal  vault  at  the  loop,  and 
the  slow  rope  from  the  Times  Building  up  to  Bayard 
Street  are  carried  in  a  blind  conduit  outside  of  the  fast 
ropes. 

The  object  of  the  slow  speed  is  to  avoid  slipping  the 
rope  on  the  up  grade  on  Park  Row  on  account  of  the 
traffic  at  that  point'going  slow  speed,  and  also  to  avoid 
accidents  on  the  loop.  Neither  of  the  ropes,  however,  is 
led  around  the  second  loop  at  Printing  House  Square. 
This  is  to  be  used  only  in  case  of  a  blockade,  when  the 
cars  will  be  transferred  by  horse  power. 

The  conduit  on  the  tangent  construction  is  twenty- 
four  inches  deep  and  fifteen  inches  wide,  while  the  slot 
rails  are  arched  and  have  an  unusual  spread  at  the  base, 
the  object  being  to  allow  the  grip  jaws  to  ride  well  up  to 
the  surface  of  the  street,  and  thus  avoid  the  necessity  of  a 
deep  conduit  which  would  interfere  with  a  greater  num- 
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ber  of  gas  and  water  mains.  Two  styles  of  yokes  are 
employed,  weighing,  respectively,  475  lbs.  on  the  tangents 
and  500  lbs.  on  the  curves.  The  tangent  yokes  on  that 
portion  of  the  line  constructed  by  the  first  contractor  rest 
on  concrete  piers  12  X  12  ins.  and  five  feet  in  length,  the 
base  extending  forty-six  inches  below  the  surface  of  the 
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street;  but  on  the  later  construction  a  continuous  bed  of 
concrete,  six  inches  in  depth,  was  employed,  and  in  this 
the  yokes  rest,  being  spaced  five  feet  apart.  The  track 
rails  and  slot  rails  are  firmly  bolted  to  the  yokes  with 
broken  joints,  the  joints  of  the  track  rails  being  sus- 
pended and  those  of  the  slot  rails  supported  by  the  yoke. 
Both  rails  are  braced  at  the  yokes  and  intermediately  by 
peculiarly  formed  steel  tie  rods  with  double  bolts  through 
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the  slot  rails,  the  object  being  to  prevent  any  possibility  of 
the  rail  tilting.  The  slot  rails  are  slightly  adjustable,  a 
small  space  between  the  rail  and  the  base  being  filled 
with  a  bituminous  concrete,  which  can  be  melted  out 
when  it  is  necessary  to  open  the  slot,  in  case  it  should  be 
closed  by  frost  pressure  or  surface  traffic.  No  bolts  or 
nuts  were  allowed  to  project  into  the  conduit. 

The  track  rails  are  of  the  semi  grooved  type,  weighing 
eighty  pounds  per  yard,  and  are  seven  inches  in  depth,  this 


type  of  rail  being  required  by  the  Railroad  Commissioners 
of  the  State.  The  joints  are  connected  by  heavy,  six-bolt 
fishplates,  with  nut  lock  washers,  and  the  draining  of  the 
rail  groove  is  provided  for  by  the  employment  of  drain- 
age plates  connected  to  the  nearest  manhole  at  the  foot 
of  each  grade.  The  total  weight  of  the  metal  per  lineal 
foot  of  single  tangent  track  on  the  tangents,  is  210  lbs., 
but  on  the  curves  and  at  the  crossovers  a  much  greater 
weight  is  employed  per  foot. 

The  conduit  walls  are  eight  inches  in  thickness  on 
the  sides  and  ten  inches  at  the  bottom,  and  are  composed 
of  concrete  made  from  the  best  Burnham  and  Gillham 
Portland  cement,  the  entire  quantity  of  cement  consumed 
being  46,000  bbls.  The  details  of  construction,  as  fol- 
lowed by  the  first  contractor,  included  a  steam  crusher 
mounted  on  a  car  and  operated  by  a  portable  engine, 
which  was  run  along  ahead  of  the  work  on  the  old  tracks, 
and  in  which  a  part  of  the  old  paving  blocks,  which  con- 
sisted principally  of  trap  rock  formation,  were  crushed, 
and  employed  as  material  for  the  concrete;  a  mechanical 
concrete  mixture  was  also  employed.  On  the  later  con- 
struction, however,  the  broken  stone  was  purchased  and 
delivered  at  the  cross  streets,  where  the  materials  were 
mixed  on  platforms  by  hand  and  delivered  to  the  trench 
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by  carts  and  wheelbarrows,  when  it  was  tamped  in  place, 
wooden  forms  being  provided  to  shape-  the  conduit,  and 
also  for  manhole  foundations.  The  pulley  vaults  are 
spaced  thirty-five  feet  apart,  and  are  constructed  of  brick 
and  cement.  Where  the  tracks  are  close  together  a 
single  vault  connects  both  conduits,  with  a  manhole  be- 
tween the  tracks.  The  double  pulley  vaults  are  five  feet 
two  and  a  half  inches  deep,  four  feet  wide,  and  the  man- 
hole covers  are  2  ft.  6  ins.  X  2  ft.  6  ins.  Where  the  tracks 
are  separated,  as  on  a  portion  of  the  Bowery  between  6th 
Street  and  Grand  Street,  each  track  is  provided  with 
pulley  vaults,  and  the  manholes  are  located  outside  the 
rails.  The  carrying  pulleys  are  sixteen  inches  in  diam- 
eter, and  are  mounted  in  bracket  frames  bolted  to  the 
yokes.  The  curve  pulleys  are  thirty-three  and  five-eighths 
inches  in  diameter,  and  are  placed  four  feet  three  inches 
apart,  and  are  of  the  spiral  groove  type,  similar  to  those 
employed  on  the  old  lines  of  the  company.  These,  as 
well  as  the  deflecting  pulleys,  are  mounted  in  gimbal 
bearings,  which  permit  of  adjustment  in  any  direction. 
By  means  of  the  spiral  groove  pulleys,  the  two  ropes  are 
carried  around  the  same  curves  without  interfering  with 
each  other.  A  brick  subway,  four  feet  wide  and  five  feet 
eleven  inches  in  depth,  is  provided  at  the  inside  of  the 
curves,  which  provides  a  passageway  for  the  inspection 
of  the  curve  pulleys.  This  subway  is  supported  by  I 
beams  and  T  rails,  above  which  the  paving  and  manhole 
covers  are  placed.    A  pipe  subway  is  also  located  between 
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the  conduits  for  the  entire  length  of  the  line,  in  which  the 
conductors  for  the  electric  signals  are  placed,  there  being 
a  complete  signaling  system,  with  signal  boxes  located 
opposite  the  manhole  covers  at  every  second  block,  which 
can  be  opened  by  keys  carried  by  the  conductors,  so  that 
communication  can  be  had  with  the  power  station,  in  case 
it  becomes  necessary  to  stop  the  ropes. 

The  surface  of  the  street  is  paved  with  granite  blocks, 
resting  on  a  concrete  foundation,  the  vertical  joints  of 
which,  between  the  rails  and  track,  are  grouted  with  con- 
crete which  was  applied  in  a  liquid  form,  while  the  bal- 
ance of  the  surface  is  grouted  with  gravel  and  asphalt 
cement.  Some  idea  of  the  excessive  street  traffic  to  which 
the  construction  is  subjected  can  be  formed  from  the  fact 
that  the  granite  paving  on  some  portions  of  the  Bowery 
was  nearly  worn  out  before  the  cars  were  running. 

POWER  STATIONS. 

There  are  two  brick  power  stations  from  which  the 
seven  ropes  are  driven;  one  is  located  at  65th  Street  and 


roofed  over  for  the  protection  of  the  machinery,  but  will 
probably  be  completed  in  the  near  future. 

The  power  equipment  of  the  main  station  consists  of 
thirty-two  tubular  boilers  of  125  h.  p.  each,  arranged  in 
four  batteries,  two  on  each  side  of  the  passageway,  which 
opens  on  65th  and  66th  Streets.  The  base  of  the  smoke- 
stack is  located  between  the  two  batteries  on  the  east 
side,  and  two  large  iron  flues  lead  into  it  from  the  two 
opposite  batteries.  The  coal  bunkers,  which  have  a 
capacity  of  8,000  tons,  are  located  on  the  floors  over  the 
boiler  rooms,  and  the  coal  is  delivered  at  each  furnace 
door  by  means  of  chutes,  in  which  it  is  automatically 
weighed.  There  are  four  feedwaters  of  1,000  h.  p. 
each,  and  two  duplex  pumps.  The  water  and  steam  con- 
nections of  the  four  batteries  and  boilers  are  so  arranged 
that  they  can  be  worked  independently  or  together,  so 
that  either  battery  will  supply  steam  to  any  of  the  four 
engines.  The  engines  are  four  in  number  and  of  1,500  h.  p. 
each,  and  are  of  the  Corliss  type.  Two  of  these  are 
coupled  to  the  ends  of  the  main  shaft  by  a  crank  disk, 


FIG.  1.— FIRST  CABLE  CAR  RUN  ON  THIRD  AVENUE  RAILROAD. 


Third  Avenue  and  the  other  on  the  west  side  of  the  Bow- 
ery corner  of  Bayard  Street,  and  both  were  designed  by 
Architect  Albert  Wagner,  of  New  York.  The  site  of  the 
principal  station  is  the  rear  portion  of  the  old  65th  Street 
depot  before  it  was  torn  down  to  make  room  for  the  new 
power.  The  building  is  bounded  by  Second  Avenue  on 
the  east  and  by  65th  and  66th  Streets.  The  ground  plan 
containing  the  boiler  and  engine  rooms  is  200  X  285  ft., 
and  the  smoke  stack  is  200  ft.  high.  The  engine  room  is 
open  to  the  roof,  which  is  of  glass,  eighty-four  feet  eight 
inches  above  the  floor,  and  is  supported  by  a  clear  span 
137  ft.  10  ins.,  composed  of  seven  arched  steel  girders, 
making  what  is,  doubtless,  the  largest  and  brightest  cable 
power  station  in  the  world.  After  the  rope  is  in  full  oper- 
ation it  is  proposed  to  remove  the  remaining  portion  of 
the  old  station  and  extend  the  new  building  through  to 
Third  Avenue,  which  will  provide  car  storage,  and  rooms 
for  repair  shops  and  offices. 

The  Bayard  Street  station  is  designed  to  be  nine 
stories  in  height,  of  brick  and  granite.  The  upper  floors 
are  designed  for  business  purposes  and  will  be  served  by 
six  elevators  and  lighted  by  electricity.  Only  one  story, 
however,  has  as  yet  been  completed,  and  this  has  been 


and  have  flywheels  twenty-two  feet  in  diameter.  The  two 
others  are  coupled  to  auxiliary  shafts,  which  are  on  the 
same  line,  in  the  rear  of  the  main  shaft,  fifty-six  feet 
distant,  to  which  the  power  of  each  is  transmitted  by 
means  of  twenty-two  cotton  ropes  working  over  a  pair  of 
grooved  pulleys  twenty-two  feet  in  diameter. 

The  main  shaft  is  154  ft.  in  length  and  twenty  inches 
in  diameter  in  swell,  with  bearings  18  X  30  ins.,  and  is 
divided  by  five  plate  couplings.  There  are  four  nine-foot 
rope  pinions  mounted  loose  on  the  main  shaft,  each  hav- 
ing twenty-two  grooves,  and  these  are  provided  with  plate 
clutches  of  the  Walker  type  by  means  of  which  they 
are  coupled  to  the  main  shaft,  the  clutches  being  oper- 
ated by  means  of  a  lever  provided  with  a  hand  wheel  and 
operated  by  a  rack  and  pinion.  The  power  is  transmitted 
from  the  pinions  by  means  of  cotton  ropes  to  correspond- 
ing pulleys  thirty-two  feet  in  diameter,  each  mounted  on 
the  same  shaft  with  the  first  winding  drum  in  each  pair, 
the  shaft  being  fifty  feet  distant  from  the  main  shaft,  and 
which  is  coupled  to  the  shaft  of  the  second  drum  by  a 
train  of  cut  gear,  so  that  both  winding  drums  are  driven. 
The  winding  drums  are  fifteen  feet  in  diameter,  mounted 
overhanging,  and  have  solid,  removable  rims,  so  that, 
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with  the  engines  running  at  seventy-five  revolutions,  the 
cables  are  driven  at  a  speed  of  nine  miles  an  hour.  The 
tension  runs  are  255  ft.  in  length,  and,  being  located  be- 
tween the  winding  drums  and  the  street,  the  rope,  after 
being  led  over  the  sheave  of  the  tension  carriage, 
returns  to  a  twenty  foot  stationary  sheave  located 
in  front  of  the  winders,  from  which  it  is  led  out  to 
the  main  vault.  In  addition  to  the  power  de- 
scribed, there  is  a  pair  of  small  vertical  engines  for 
driving  each  of  the  four  pairs  of  winding  drums  at 
slow  speed  for  rope  inspection  or  when  it  is  neces- 
sary to  turn  down  the  grooves.  These  are  located 
in  front  of  the  drums,  on  each  side  of  the  building, 
and  communicate  their  power  by  a  train  of  gears 
meshing  with  the  coupling  gears. 

All  the  bearings  for  the  winding  machinery 
rest  on  heavy  cast  iron  bed  frames,  which  in  turn 
are  securely  anchored  to  the  foundations  which, 
as  well  as  the  foundations  for  the  engines,  are  built 
of  brick  laid  in  the  best  Portland  cement.  The 
engine  room  is  provided  with  the  traveling  electric 


OBSTRUCTIONS  MET  WITH. 

The  work,  as  a  whole,  challenges  the  admiration  of 
engineers  and  mechanics,  and  is  a  monument  to  the  skill, 
ingenuity  and  courage  of  nearly  all  who  have  had  a  hand 


FIG.  2.— GRIP  EMPLOYED  ON  THIRD  AVENUE  RAILROAD. 

crane  built  by  Wm.  Sellers  & 
Company,  134  ft.  9  ins.  in  length, 
and  of  thirty  tons  capacity.  The 
crane,  as  well  as  the  lighting  cir- 
cuit is  supplied  with  current  from 
an  isolated  plant. 

The  power  equipment  of  the 
Bayard  Street  station  consists  of 
sixteen  boilers  and  two  engines, 
and  winding  drums  for  three 
ropes,  like  parts  in  each  case  being 
duplicates  of  those  employed  in 
the  65th  Street  station,  and  de- 
scribed above. 

The  tension  runs,  however, 
are  located  between  the  winders, 
thus  avoiding  the  necessity  of  an 
extra  guide  pulley,  which  is  em- 
ployed in  the  other  stations.  The  engines  and  winding 
machinery  are  located  on  the  west  side  of  the  basement, 
which  is  thirty-six  feet  below  the  surface  of  the  street,  and 
the  coal  bunkers  and  tension  run  are  on  the  west 
side  of  the  same  floor.  The  boilers,  however,  are  lo- 
cated on  the  first  floor  on  the  Elizabeth  Street  side, 
and  a  portion  of  this  floor  will  be  occupied  as  the  repair 
shop.  The  engine  equipment  of  both  stations  aggregates 
9,000  H  .p. 


FIG.  3.— GRIP  TRIPS,  OPEN  AND  CLOSED— THIRD  AVENUE  RAILROAD. 


in  its  construction,  but  that  portion  of  the  work  which  has 
most  taxed  the  ingenuity  of  the  superintendent,  engineers 
and  contractors,  but  which  does  not  show  on  the  surface, 
has  been  the  removing  of  the  substructures  in  the  street, 
renewing  foundations  to  a  number  of  elevated  railway 
posts,  and  excavating  for  power  house  foundations  in 
treacherous  quicksand  formation,  also  the  placing  of  tem- 
porary tracks  and  providing  for  street  traffic  and  the  traf- 
fic on  their  carlines. 

Although  the  conduit,  as  before  noted,  is  only  twenty- 
four  inches  deep,  it  was  necessary  to  excavate  for  the 
entire  width  of  both  tracks,  in  most  cases  to  a  depth  of 
forty-one  inches,  and  at  pulley  vaults,  which  are  five  feet 
ten  inches  deep,  a  still  deeper  excavation  was  necessary. 
The  pulley  vaults  are  spaced  thirty-five  feet  apart,  with  a 
manhole  between  the  tracks  where  the  tracks  run  near 
together,  but  where  the  tracks  are  spread  to  a  consider- 
able distance,  manholes  are  provided  for  each  track.  The 
pulley  vaults  are  drained  by  eight  inch  pipes,  and  are 
trapped  where  connections  are  made  with  the  sewer.  On 
some  parts  of  the  line  both  tracks  were  constructed  at  the 
same  time,  all  the  dirt  from  the  excavation  being  carted 
into  the  side  streets.  In  some  sections  it  was  necessary  to 
blast  a  channel  through  solid  rock.  Besides  the  cross 
mains  of  gas  and  water  pipes  frequently  met  with,  there 
were  encountered  at  the  curve  on  the  Bowery,  near  5th 
Street,  a  nest  of  five  large  gas  and  water  mains,  which 
crossed  the  line  diagonally  and  continued  parallel  to  it 
for  several  hundred  feet.  These  all  had  to  be  lowered, 
the  gas  mains  renewed  and  the  water  mains  placed  in  a 
brick  subway  with  I  beam  support,  and  of  sufficient  size 


FIG.  4.— 125TH  STREET  CABLE  CROSSING/ 

to  allow  of  access  to  the  mains  for  the  entire  distance. 
Below  this  point,  on  the  Bowery,  a  large  number  of  sewer 
manholes,  which  are  about  125  ft.  apart,  and  which  came 
directly  in  the  line  of  the  west  track,  had  to  be  changed. 
This  work  consists  in  removing  the  brickwork  of  the  old 
shaft  down  to  the  line  of  the  sewer,  a  distance  of  about 
twelve  feet,  and  building  arched  transverse  chambers  of 
brick  of  sufficient  length  to  bring  the  manhole  outside  of 
the  tracks,  and  then  rebuilding  the  shaft,  it  being  necessary 
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to  shore  up  the  sides  of  the  excavation  as  the  forma- 
tion for  most  of  the  way  was  sand.  The  terminal  and 
interior  vaults  are  five  in  number,  and  each  required 
special  construction.  The  vault  for  the  northern  terminal 
at  130th  Street,  is  sunk  below  the  level  of  high  water 
in  the  Harlem  River,  and  is  divided  by  a  large  sewer 
which  had  to  be  preserved  intact.  The  pulley  vault  in 
front  of  the  65th  Street  station  is  146  X  60  ft.  and  20  ft.  in 
depth,  and  in  it  are  mounted  eight  fifteen  foot  deflecting 
sheaves.  There  are  also  two  secondary  vaults  near  by  for 
the  elevating  sheaves.  In  excavating  for  this  vault  a 
thirty  inch  water  main  was  encountered,  which  it  was 
necessary  to  sink  twelve  feet  below  its  original  level  for  a 
distance  of  450  ft.,  and  enclose  it  in  a  special  tunnel,  so 
that  it  can  be  inspected.    New  Drick  foundations  to  the 


This  excavation,  which  was  in  quicksand,  was  made  to  the 
depth  of  forty-two  feet,  and,  being  below  the  water  line, 
it  was  necessary  to  pump  out  the  seepage  water  and  shore 
up. the  banks  with  heavy  timbers  to  protect  the  walls  of 
neighboring  buildings  and  the  lines  of  the  neighboring 
streets. 

Novel  methods  were  adopted  by  the  contractors  for 
conducting  the  work  on  lower  Park  Row,  in  order  to 
interfere  as  little  as  possible  with  the  street  traffic.  This 
street  is  comparatively  narrow  from  Chatham  Square  to 
the  Bridge  terminal,  and  is  traveled  by  numerous  lines  of 
street  cars  and  numberless  trucks  and  wagons.  An 
attempt  was  made  to  divert  the  traffic  into  Centre  Street, 
but  this  street  soon  became  congested,  and  frequent 
blockades  occurred,  so  that  the  traffic  returned  to  Park 


FIG  5— CABLE  CONSTRUCTION— THIRD  AVENUE  RAILROAD,  NEAR  CITY  HALL  AND  POST  OFFICE. 


depth  of  twenty-four  feet  had  to  be  placed  under  six  of 
the  elevated  posts,  and  on  the  west  side  these  foundations 
are  arched  over  a  trunk  sewer.  It  was  also  necessary  to 
construct  a  special  sewer  along  65th  Street,  for  a  distance 
of  about  two  blocks,  in  order  to  provide  drainage  for  the 
vault.  In  excavating  for  the  6th  Street  pit,  where  are 
located  the  terminal  sheaves,  between  the  two  lower  sec- 
tions, three  of  the  foundations  of  elevated  posts  were 
increased  to  a  depth  of  fourteen  feet,  it  being  necessary, 
of  course,  to  shore  up  the  structure  while  the  new  founda- 
tions were  being  placed. 

In  excavating  for  the  pit  or  vault  on  the  Bowery,  in 
front  of  the  Bayard  Street  station,  five  sixteen  inch,  two 
twelve  inch  and  one  eight  inch  gas  mains  were  encoun- 
tered, also  a  twenty  inch  water  main,  an  electric  subway, 
several  six  inch  pneumatic  tubes  and  a  large  sewer,  all  of 
which  had  to  be  changed  without  interfering  with  the  gas 
or  water  service  in  the  neighboring  buildings.  Besides 
this,  the  foundations  of  three  of  the  elevated  posts  were 
renewed  with  brick  to  the  depth  of  forty-five  feet,  the 
foundation  being  ten  feet  below  water  line,  the  formation 
being  quicksand.  The  excavation  for  the  Bayard  Street 
station,  however,  was  one  of  the  most  interesting  and 
most  expensive  features  of  the  entire  cable  construction. 


Row,  which  necessitated  the  bridging  over  of  the  trench 
with  planking,  on  which  new  tracks  were  placed,  while 
the  excavation  and  placing  of  the  yokes  and  concrete  was 
carried  on  underneath  the  temporary  bridge  which  was 
only  a  few  inches  above  the  street  level.  The  same  method 
was  adopted  in  constructing  the  loop  and  the  terminal 
pit  near  the  Post  Office,  and  in  the  case  of  the  pit,  air  for 
the  support  of  the  workmen  was  forced  into  the  excava- 
tion by  means  of  fan  blowers  operated  by  hand  power. 
These  efforts  of  the  contractors  to  prevent  the  blockade 
of  street  traffic  are  commendable,  and  the  methods 
adopted  reflect  credit  upon  the  engineers  in  charge  of  the 
work. 

HISTORY. 

On  July  3,  1853,  the  first  horse  car  was  run  on  the 
Third  Avenue  Railroad.  This  road  then  consisted  of  a 
double  track  line  extending  from  23d  and  Chatham 
Streets,  opposite  Tryon  Row,  north  as  far  as  61st  Street. 
Shortly  after  this  date,  the  road  was  extended  to  86th 
Street,  and  on  July  4,  1859,  it  was  extended  as  a  double 
track  to  69th  Street,  and  a  single  track  line  opened 
through  to  Harlem.  A  second  track  was,  however,  soon 
after  laid  on  the  Harlem  section.    At  the  time  of  the  ex- 


January,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


45 


tension  of  the  line  there  were  very  few  buildings  above 
61st  Street.  The  125th  Street  branch  was  opened  on 
October  15,  1870,  and  was  operated  by  one  horse  cars, 
and  on  August  31,  1885,  the  Tenth  Avenue  cable  line  was 
opened  to  the  public,  and  afterwards,  December  1,  1886, 
cable  power  superseded  the  horses  on  the  125th  Street 
line. 

As  early  as  September  12,  1887,  two  years  after  the 
completion  of  the  cable  construction  on  125th  Street  and 
Tenth  Avenue,  the  directors  of  the  Third  Avenue  Rail- 
road Company  decided  to  cable  the  main  line.  The 
credit  for  bringing  about  this  action  is  largely  due  to  the 
late  Lewis  Lyon,  then  president  of  the  company,  who  was 


mittee,  made  a  tour  of  the  principal  cable  cities  for  the 
purpose  of  selecting  the  best  methods  of  construction. 
After  much  deliberation  the  American  or  duplicate 
system,  which  is  practically  the  same  as  that  employed 
on  the  125th  Street  and  Tenth  Avenue  lines,  was  decided 
upon,  and  a  number  of  manufacturers  of  engines  and 
machinery  were  invited  to  submit  for  approval  plans  and 
specifications  for  the  full  equipment  of  the  two  power 
stations.  Finally,  in  October,  1890,  contracts  were  placed 
with  Wm.  Wharton,  Jr.,  &  Company,  Philadelphia,  for  the 
entire  construction  of  the  line  outside  the  power  stations, 
including  the  ropes,  for  the  sum  of  $1,600,000  or  about 
$too,ooo  per  mile  of  single  track.    The  contract  was  also 


FIG.  6.— VIEW  OF  THIRD  AVENUE  CONDUIT  AT  100TH  STREET  DURING  COURSE  OF  CONSTRUCTION. 


an  enthusiastic  believer  in  cable  traction.  Steps  were  at 
once  taken  to  get  the  consent  of  the  property  owners 
along  the  route,  and  no  opposition  was  met  with  on  the 
part  of  the  property  holders  to  the  enterprise.  The  com- 
pany, claiming  that  its  franchise  allowed  of  the  employ- 
ment of  mechanical  traction,  did  not  make  application  to 
the  Board  of  Aldermen  for  permission  to  install  the 
cable  system,  but  did  apply  to  the  State  Railway  Com- 
missioners and  to  the  Street  Commissioner  of  the  city,  for 
permission  to  tear  up  the  streets  and  proceed  with  the 
construction.  The  consent  of  the  Railroad  Commission- 
ers was  obtained  on  October  2,  1889,  but  the  Street  Com- 
missioner refused  the  application,  when  a  mandamus  was 
asked  for  from  one  of  the  city  courts  compelling  the  com- 
missioner to  accede  to  the  request.  The  court  having 
rendered  an  adverse  decision,  the  case  was  taken  to  the 
Court  of  Appeals,  at  Albany,  and  on  June  17,  1890,  a  de- 
cision was  rendered  in  favor  of  the  company,  and  soon 
after  an  order  issued  requiring  the  commissioner  to  grant 
the  necessary  permit,  which  he  did  on  June  24,  1890.  Fol- 
lowing this  action  a  chief  engineer  was  engaged  and  the 
preliminary  work  was  begun.  Before  any  of  the  contracts 
were  let,  however,  the  president  of  the  road,  in  company 
with  a  number  of  directors  composing  an'inspection  corn- 


closed  with  the  Pennsylvania  Iron  Works  Company,  of 
Philadelphia,  for  the  complete  equipment  of  the  power 
stations  after  designs  made  by  the  manager  of  the  con- 
tracting company.  The  actual  work  of  reconstruction 
began  about  4  p.  M.,  on  March  30,  1891,  when  the  first  pav- 
ing block  was  removed  from  its  bed  near  the  intersection 
of  124th  Street  and  Third  Avenue,  and  this  block  has 
been  carefully  preserved  as  a  memento  of  the  occasion. 
The  work  was  pushed  vigorously  from  this  time  to  De- 
cember, 1891,  about  five  and  a  half  miles  of  regular  con- 
struction being  completed,  when  the  contractors  for  cer- 
tain reasons  abandoned  the  contract,  after  which  the  work 
was  divided  up,  and  separate  contracts  were  made  for  the 
iron  and  steel,  excavating,  castings,  etc.  The  street  con- 
struction was  undertaken  by  Thomas  E.  Crimmins,  for  a 
percentage  on  the  actual  expenditures.  Work  was  re- 
newed by  the  new  contractor  in  February,  1892,  and 
pushed  to  a  successful  completion,  as  noted  above,  but 
the  cost  per  mile  has  doubtless  exceeded  the  original  esti- 
mate to  a  considerable  extent. 

The  official  staff  of  the  Third  Avenue  Railroad  Com- 
pany, whose  portraits  are  given  in  this  connection,  from 
photographs  taken  especially  for  the  Street  Railway 
Journal  by  Ehrlich,  of  New  York,  is  composed  as  fol- 
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lows:  Albert  J.  Elias,  president;  Henry  Hart,  vice-presi- 
dent; Alfred  Lazarus,  secretary;  John  Beaver,  treasurer; 
John  H.  Robertson,  superintendent;  Edward  Lauterbach, 
attorney,  with  R.  P.  Tomasseck  as  chief  engineer  of  con- 
struction; C.  G.  Bliss,  mechanical  engineer,  and  John 
Brolles,  assistant  secretary. 

The  board  of  directors  is  composed  as  follows:  Henry 
Hart,  William  Remsen,  Silvanus  S.  Riker,  Robert  George 
Remsen,  Robert  W.  Tailer,  John  E.  Parsons,  Edward 
Lauterbach,  Albert  S.  Rosenbaum,  Simon  M.  Ehrlich, 
Abraham  Ayres,  William  H.  Webb,  Emanuel  Lehmann 
and  Albert  J.  Eiias. 

Mr  Elias  succeeded  to  the  presidency  after  the  death 
of  Mr.  Lewis  Lyon,  October  29,  1891,  under  whose  admin- 
istration the  cable  scheme  was  inaugurated.  Having 
previously  held  the  office  of  vice-president,  Mr.  Elias  was 
already  familiar  with  the  details  of  the  business,  and  has 
been  the  mainspring  of  the  executive  organization  which 
has  brought  the  enterprise  so  near  to  a  successful  comple- 
tion. 

To  the  vice-president,  Henry  Hart,  however,  is  due 
the  principal  credit  for  having  backed  the  undertaking 
with  the  funds  with  which  the  expenses  of  the  reconstruc- 
tion have  been  met,  and,  although  the  cost  has  largely 
exceeded  the  original  estimates,  his  faith  in  the  ultimate 
success  of  the  line  as  a  business  venture  has  emboldened 
him  to  invest  his  money  freely,  and  thus  prominently 
identify  himself  with  the  history  of  the  road. 

The  secretary  and  treasurer,  Messrs.  Lazarus  and 
Beaver,  although  they  have  been  excessively  burdened  by 
the  increased  labors  and  responsibilities  incident  to  the 
reconstruction  of  the  line,  have  zealously  and  ably  per- 
formed the  duties,  and  justly  take  great  pride  in  their 
share  of  the  work.  Both  these  gentlemen  have  long  been 
identified  with  the  affairs  of  the  Third  Avenue  Railroad 
Company,  the  former  having  served  in  the  present  capa- 
city since  1884,  and  the  latter  since  1864,  at  which  time  he 
was  appointed  a  receiver,  and  served  in  that  capacity 
until  1884  when  he  was  appointed  to  the  position  of 
treasurer  which  he  now  holds. 

Upon  the  superintendent,  John  H.  Robertson,  has 
rested  the  principal  burden  of  personal  responsility  for 
the  success  of  the  enterprise.  His  duties  have  included, 
not  only  the  details  of  keeping  the  line  in  operation 
under  the  most  unfavorable  circumstances,  but  also  the 
details  of  reconstruction,  as  he  has  served  virtually  as 
consulting  engineer,  and  necessarily  passed  upon  all  the 
designs,  including  the  plans  for  the  power  houses  and  their 
equipment,  the  cars,  grips  and  street  construction.  He  also 
originated  many  of  the  devices  employed  for  facilitating 
the  labors  of  construction,  and  patented  a  number  of  the 
safety  devices  adopted  by  the  company,  including  the  grip 
trips,  tilting  sheaves  and  car  trucks.  When  the  multi- 
tudinous duties  he  has  been  called  upon  to  perform  are 
considered,  it  is  a  wonder  he  has  held  up  so  well;  nor 
could  he  had  it  not  been  for  his  vigorous  constitution 
and  the  confidence  and  support  freely  accorded  him  and 
his  superior  officers,  and  by  the  fidelity  of  his  assistants 
and  employes.  Mr.  Robertson  has  been  identified  with 
the  Third  Avenue  Railroad  Company  since  1867,  and  was 
made  master  mechanic  and  superintendent  of  the  repair 
shop  in  1874,  and  seven  years  later  assumed  the  position 
of  superintendent  of  the  entire  system.  He  is  regarded 
by  all  who  know  him  as  one  of  the  best  all  around  rail- 
road men  in  the  country,  and  his  many  friends  hope  that 
on  the  completion  of  the  cable  lines  his  duties  may  be  less 
arduous,  and  that  he  may  long  continue  in  the  supervision 
of  the  operating  affairs  of  the  company  as  a  reward  to  his 
devotion  and  loyalty  during  the  trying  period  now,  for- 
tunately, nearly  closed. 

We  have  spoken  above  of  the  difficulties  encountered 
in  the  early  history  of  the  cable  scheme,  in  obtaining  con- 
sent from  the  city  authorities  to  substitute  mechanical 
traction  on  the  Third  Avenue  line.  The  details  included 
suits  in  a  number  of  courts,  and  finally  the  Court  of  Ap- 
peals, the  outcome  of  which  reflects  great  credit  upon  the 
legal  ability  and  perseverance  of  Edward  Lauterbach, 
counsel  for  the  company.  Many  other  legal  problems 
have  also  been  encountered  as  the  work  has  progressed,  all 


of  which  have  been  ably  solved  by  the  counsellor,  who  is 
also  a  member  of  the  board  of  directors.  The  chief  engi- 
neer, R.  P.  Tomasseck,  succeeded  to  the  position  in  August 
last,  on  the  resignation  of  A.  H.  Lighthall,  the  former  in- 
cumbent. Mr.  Tomasseck  had  previously  held  the  position 
of  first  assistant  engineer  and  chief  of  the  drafting  room 
and  hence  was  familiar  with  all  the  details  of  construc- 
tion. He  has  ably  performed  the  work  of  redesigning  and 
constructing  some  of  the  principal  crossings  and  cross- 
overs. 

C.  G.  Bliss  has  charge  of  the  three  power  stations 
from  which  the  cable  lines  are  operated,  and  has  also  as- 
sisted in  placing  the  machinery  in  the  new  plants.  He 
has  had  considerable  experience  in  cable  railway  work, 
having  previously  been  employed  on  the  lines  of  the 
West  Chicago  Railway  Company  and  those  of  the  Cleve- 
land City  Cable  Railway. 

PRINCIPAL  CONTRACTORS. 

As  noted  above,  Thomas  E.  Crimmins  succeeded 
Win.  Wharton,  Jr.  &  Company,  as  contractor  for  the  street 
construction,  and  under  his  supervision  the  work  has  been 
successfully  prosecuted,  notwithstanding  the  unforeseen 
difficulties  met  with.  Great  credit  is  due  to  the  con- 
tractor for  the  methods  employed,  which  resulted  in  little 
obstruction  to  public  traffic. 

The  Pennsylvania  Iron  Works  Company,  of  which 
W.  L.  Elkins,  Jr.,  is  president  and  B.  W.  Grist,  general 
manager,  were  the  contractors  for  the  entire  power  equip- 
ment of  both  stations.  The  original  designs  were  pro- 
duced by  Mr.  Grist,  and  the  machinery  has  been  erected 
by  E.  A.  Moore,  constructing  superintendent  of  the  com- 
pany. The  successful  completion  and  operation  of  these 
enormous  plants  reflect  great  credit  upon  the  builders, 
and  will  stand  as  a  monument  to  the  genius  and  energy 
of  the  individuals  composing  the  company.  (See  portraits 
on  another  page.) 

The  Jonson  Engineering  &  Foundry  Company,  of 
New  York,  has  also  done  a  large  amount  of  work  in  con- 
nection with  the  street  construction  and  in  designing  and 
building  some  of  the  operating  mechanism.  Following 
the  failure  of  the  first  contractors,  a  number  of  the  large 
sections  of  the  unfinished  work  were  awarded  to  this  firm, 
and  all  the  special  and  difficult  work,  including  the  double 
cable  crossing  at  125th  Street  (Fig.  4)  with  the  accom- 
panying rope  release  and  pick-up  mechanism  and  the 
large  summit  and  depression  sheaves;  also  the  6th  Street 
vault  work  and  a  number  of  street  railway  crossings  on  the 
Bowery.  The  works  which  are  located  at  118th  Street  and 
Harlem  River,  are  virtually  the  repair  shops  of  the  Third 
Avenue  Railway  Company,  and  to  them  come  a  great  deal 
of  the  detail  work,  such  as  building  and  repair  of  grips, 
manufacture  of  the  grip  trips  above  described,  fitting  pul- 
ley frames,  bearings  and  brackets  and  an  endless  amount 
of  small  work.  This  firm  were  the  principal  contractors  for 
the  construction  of  the  Tenth  Avenue  cable  line,  and  sole 
contractors  for  the  125th  Street  cable  road,  which  they 
built  within  eight  months.  The  entire  period  during 
which  they  have  been  patronized  by  the  Third  Avenue 
Railway  is  an  evidence  of  the  confidence  that  the  excel- 
lence of  the  work  has  inspired. 

The  cars  were  built  by  the  Laclede  Car  Company,  of 
St.  Louis. 

Albert  Wagner,  of  New  York,  was  architect  of  the 
buildings  for  the  power  stations. 

The  buildings  were  erected  by  Isaac  A.  Hopper,  con- 
tractor and  builder,  of  New  York. 

The  excavation  for  the  power  stations  was  conducted 
by  the  contracting  firm  of  D.  E.  Genovese  &  Towle,  of 
New  York,  in  connection  with  which  the  work  of  shoring 
up  the  banks  and  the  walls  of  the  old  65th  Street  station 
was  done  by  T.  P.  Galligan  &  Son. 

The  ropes  were  all  purchased  from  the  John  A.  Roeb- 
ling's  Sons  Company,  of  Trenton,  N.  J. 


It  is  reported  that  a  bill  will  be  shortly  introduced  in 
the  Maryland  Legislature,  for  the  protection  of  motormen 
and  gripmen  on  rapid  transit  cars  from  the  inclement 
winter  weather,  by  compelling  the  adoption  of  vestibules. 
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The  "  Imperial"  Steel  Truek. 


The  accompanying  engravings  show  a  new  steel 
truck,  the  "  Imperial,"  recently  put  upon  the  market  by 
the  Fulton  Truck  &  Foundry  Company,  of  Cleveland,  the 
new  name  of  the  Fulton  Foundry  Company,  of  that  city. 

In  bringing  before  the  street  railway  managers  this 
new  truck,  the  company  does  not  wish  to  convey  the 
idea  that  it  has  discontinued  the  manufacture  of  its 
wooden  truck.  The  managers  of  the  company  still  be- 
lieve in  the  merits 
of  their  wooden 
truck,  and  are  ready 
to  fill  orders  for  it 
when  their  custo- 
mers so  desire,  but 
the  manufacture  of 
the  steel  trucks  is 
done  with  a  view  to 
putting  the  com- 
pany in  a  position 
to  furnish  its  cus- 
tomers anything 
they  may  desire. 
The  success  with 
which  the  company 
has   met    in  truck 

building  has  been  very  encouraging,  and  has  driven  its 
owners  to  the  necessity  of  erecting  one  of  the  largest 
factories  for  this  purpose  in  the  country. 

The  "  Imperial"  trucks  are  designed  by  W.  E.  Hay- 
cox,  who  has  had  thirteen  years'  practical  experience  in 
street  railway  work,  and  who  thoroughly  understands  the 
requirements  of  street  railway  companies.  The  single 
steel  truck  "  Imperial,"  it  is  claimed,  has  many  advan- 
tages over  trucks  of  other  makes,  a  few  of  which  advan- 
tages are  herewith  presented  the  readers  of  the  Street 
Railway  Journal.  The  main  frame  is  made  of  cast  steel 
in  the  form  of  an  I  beam  and  extends  from  end  to  end 
and  around  on  the  cross  section  about  ten  inches,  and  the 
two  frames  are  joined  together  with  a  rolled  steel  I  beam 
and  fishplates  similar  to  those  used  in  track  construction, 
thereby  making  a  very  rigid  frame  and  with  no  joints  at 
the  corners,  thus  preventing  the  truck  from  getting  out  of 
line.  The  pockets  to  receive  the  springs  are  cast  on  to 
the  frame,  and  also  the  lugs  for  the  under  truss,  therefore 


been  used,  which  prevents  any  oscillation  even  where 
thirty-two  foot  cars  are  used. 

These  trucks  are  also  equipped  with  the  company's  new 
life  guard,  which  is  constructed  of  gas  pipe  running  as 
near  to  the  rail  as  is  practical,  and  having  a  brace  in  the 
center  as  a  support,  running  from  the  cross  section  of  the 
truck  to  the  center  of  the  frame  of  the  life  guard.  This 
frame  is  covered  with  a  wire  netting,  and  is  so  designed 
as  to  pick  up  any  obstruction  rather  than  run  over  it. 
The  company  believes  that  this  style  of  life  guard  is  as 


FIG.  2.— -DOUBLE  "IMPERIAL"  STEEL  TRUCK. 


near  perfect  as  a  life  saving  device  as  anything  can  be 
made.  At  the  same  time,  it  does  not  require  any  atten- 
tion or  sufficient  presence  of  mind  on  the  part  of  the 
motorneer  to  operate  a  life  saving  device.  It  is  also  said 
to  be  lighter  than  any  life  guard  which  has  yet  been  put 
on  the  market.  This  truck  is  equipped  with  an  equaliz- 
ing brake  which  is  very  powerful,  and  does  not  require 
any  adjustment  as  the  brake  shoes  become  worn.  The 
subsills  are  made  of  channel  iron,  and  the  spring  connec- 
tions are  riveted  on  to  the  same,  and  after  this  is  done  a 
piece  of  hard  wood  is  used  to  fill  out  the  channel  iron  to 
receive  the  car  body,  thereby  giving  a  support  to  the  car 
sill  the  entire  length  of  the  truck.  There  is  also  a  perfect 
oiltight  and  dustproof  box,  and  a  three  and  a  half  inch 
journal  is  used  as  a  standard,  unless  otherwise  specified. 

The  trucks  are  also  equipped  with  the  company's 
patent  double  trea'l  wheel,  with  an  independent  brake 
rim,  if  so  desired.  These  wheels  are  coming  into  general 
use  very  rapidly  and  proving  the  theory  that  the  brake 


FIG.  1  —SINGLE  "IMPERIAL"  STEEL  TRUCK 


requiring  no  bolts  or  rivets  to  fasten  them  to  the  main 
frame.  The  spring  over  the  journal  box  is  kept  in  posi- 
tion by  the  pockets  in  the  journal  box  and  in  the  main 
frame,  and  needs  no  other  fastenings.  On  the  end  of  the 
truck  is  a  new  combination  coil  and  elliptic  spring.  The 
great  advantage  gained  by  this  construction  is  that  it 
prevents  the  elliptic  spring  from  breaking  should  too 
heavy  a  strain  be  brought  upon  it.  The  coil  spring  will 
bear  the  greater  portion  of  the  strain  when  the  elliptic 
spring  is  compressed  past  its  normal  position,  and  assists 
the  elliptic  in  resuming  its  proper  position.  The  com- 
pany has  a  steady  pin  running  from  the  subsill  through 
the  main  frame  over  the  journal  box,  which  prevents  the 
oscillation  of  the  car  and  keeps  the  springs  in  perfect  line.' 
The  success  had  with  former  Fulton  Foundry  trucks  has 
been  due  in  large  part  to  the  fact  that  this  steady  pin  has 


shoe  takes  from  the  life  of  an  ordinary  wheel  from  60  to 
75  per  cent.  Therefore,  by  placing  the  brake  shoe  on  an 
independent  rim,  it  is  thought  this  60  or  75  per  cent,  addi- 
tional life  will  be  gained  in  addition  to  having  a  clean 
braking  surface  the  year  round. 

Fig.  2  shows  the  double  steel  truck  "  Imperial,"  which 
possesses  all  the  good  qualities  of  the  single  truck. 
The  main  frame  is  made  in  the  same  manner,  but  is  made 
to  use  a  large  driving  wheel  and  small  trailers.  Four 
patent  combination  coil  and  elliptic  springs  are  employed 
on  the  double  truck,  and  the  weight  of  the  car  body  is 
equally  distributed  over  the  driving  wheels.  The  steady 
pin  is  connected  to  the  subsill  and  a  king  bolt  driven 
directly  over  the  axles  of  the  driving  wheels,  thereby  giv- 
ing the  maximum  traction  to  the  drivers.  This  truck  is 
also  equipped  with  the  patent  life  guard,  the  same  as 
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used  on  the  single  truck.  Another  great  advantage 
claimed  for  the  use  of  these  trucks  is  the  convenience  of 
removing  wheels  and  axles  when  necessary  to  do  so  for 
repairs.  The  removal  of  one  bolt  in  the  jaw  of  the  main 
frame  and  the  loosening  of  another  on  either  side  of  the 
truck  is  all  that  is  necessary  to  remove  the  wheels  and 
axles.  There  are  very  few  bolts  employed  in  the  construc- 
tion of  these  trucks  and  those  are  equipped  with  lock 
washers. 

The  company  invites  correspondence  from  the  street 
railway  managers,  and  writes  us  that  it  is  ready  to  fill 
orders  promptly,  and  will  guarantee  the  material  and 
workmanship  to  be  second  to  none  in  the  country. 


Patent  Screw  Friction  Clutch. 


Power  users  will  be  interested  in  the  accompanying 
engraving  which  shows  a  patent  screw  friction  clutch, 
manufactured  by  Gifford  Brothers,  of  Hudson,  N.  Y.,  and 
which  has  given  excellent  results  in  practice. 

The  power  of  a  screw  is  employed  for  creating  press- 
ure and  this,  together  with  the  powerful  leverage  used  to 
rotate  the  screw,  enables  it  to  weld,  so  to  speak,  the  face 
of  the  driving  segments  to  the  interior  face  of  the  driven 
drum.  The  screw  and  lever  arm  are  in  one  piece  and, 
with  their  nuts,  are  of  aluminum  bronze.  Wooden  lags 
of  hard  maple  are  employed  to  obtain  the  best  frictional 
results.  It  is  said  that  the  wear  on  them  is  practically 
imperceptible,  and,  granting  that  they  might  wear,  they 
can  be  replaced  easily  and  at  very  slight  expense. 


SCREW  FRICTION  CLUTCH. 


New  Glass  Oil  Cup  for  Dynamos  and  General 
Engine  Bearings. 

The  accompanying  engraving  shows  the  new  Lun- 
kenheimer  "Crown"  index,  sight  feed,  glass  oil  cup,  man- 
ufactured by  the  Lunkenheimer  Company,  of  Cincinnati. 
This  cup  is  provided  with  an  "  index  "  device  for  regu- 
lating the  flow  of  oil,  and  an  indicator  arm  turning  on  the 
lid  to  mark  the  notch,  giving  the  desired  feed.  When 
desired,  the  feed  can  be  instantly  turned  off  and  on  again 
by  replacing  the  index  lever  in  the  notch  of  the  indicator 


The  clutch  is  compact  and  requires  but  little  space  j 
on  the  shaft,  and    the  adjustment,  when    necessary,   is  ( 
readily  made.    The  manufacturers  have  contracted  with  J 
the  Suburban  Electric  Company,  Elizabeth,  N.  J.,  for  the 
installation  of   countershafting,  clutch    pulleys,  quills, 
cut-off  couplings,  etc,  in  its  model   electric  light  and 
power  plant  now  being  constructed. 

Next  spring  the  Brussels  Tramway  Company  will 
make  an  experiment  with  electric  traction  on  the  Uccle 
line,  on  the  North  and  South  Brussels  line.  The  trolley 
system  will  be  used.  The  management  of  the  Suburban 
Petite-Espinette  Railway  is  completing  at  its  stables,  at 
Cureghem  (Brussels),  the  construction  of  an  electric 
power  house  for  introducing  the  same  system  (trolley)  on 
its  lines,  about  6.5  miles  in  length.  Certain  grades  on 
this  line  are  as  high  as  6.3  per  cent.  The  first  tests  will 
occur  shortly. 

Milan,  one  of  the  first  cities  of  Europe  to  install  a 
large  central  station  for  lighting  purposes,  incorporated 
on  November  1,  1893,  a  double  track  trolley  electric  road. 
This  line  is  nearly  two  miles  in  length.  The  motors  are 
of  the  General  Electric  W.  P.  type.  Half  of  the  engine 
equipment  was  built  by  the  Armington  &  Sims  Company, 
and  the  other  half  was  of  Italian  make. 


arm.  When  the  index  arm  is  closed  the  lever  can  be  left 
to  stand  up  out  of  the  notch,  thus  acting  as  an  indicator 
to  show  from  a  distance  that  the  feed  is  shut  off. 

It  is  often  the  case  that  a  number  of  cups  require 
different  feeds,  especially  before  starting  the  engine,  when 
an  extra  amount  of  oil  is  wanted.  This  can  easily  be  ac- 
complished with  the  "  Crown  "  without  losing  the  original 
feed,  by  simply  moving  the  indicator  arm  a  few  notches 
to  the  right,  and  when  the  established  feed  is  again 
required  it  is  only  necessary  to  replace  it  in  the  index 
slide  which  marks  the  established  feed.  These  cups  are 
all  made  of  cast  brass,  handsomely  finished  and  are  heavy 
and  durable.  The  oil  will  not  leak  out  between  the  brass 
and  the  glass  parts,  as  is  the  case  with  all  ordinary  spun 
brass  cups.  Wherever  the  "  Crown  "  has  been  put  in  use 
it  is  giving  the  very  best  of  satisfaction.  They  are  made  in 
eight  sizes,  holding  all  the  way  from  five-eighths  to  eigh- 
teen ounces  of  oil. 

Besides  the  "Crown,"  this  company  makes  seven  other 
styles  for  various  purposes. 


The  size  of  the  electric  generators  to  be  supplied  by 
the  Westinghouse  Electric  Manufacturing  Company  to 
the  Niagara  Falls  Power  Company,  it  is  said,  is  5,000  h.  p. 
each. 
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Triple  Expansion  Engines  in  Central  Stations. 

Of  the  many  problems  of  interest  to  the  central  sta- 
tion managers,  one  of  the  most  important  is,  how  far  they 
can  go  in  the  direction  of  multicylinder  engines,  and  by 
so  doing  effect  a  saving  in  fuel  commensurate  with  the 
greater  cost  of  installing  this  class  of  engines. 

An  increase  in  the  number  of  cylinders  narrows  the 
limits  of  economical  working,  and  the  more  variable  the 
load,  the  less  is  the  saving  which  can  be  effected  by  their 
use.  The  question  is:  When  do  they  pay?  In  the  largest 
cities,  in  stations  for  incandescent  lighting,  it  has  been 
found  that  triple  expansion  engines  are  perfectly  feasible 
and  effect  a  large  saving.  This  work,  of  course,  is  of  a 
very  favorable  nature,  enabling  the  units  to  be  always 
kept  well  loaded.    In  smaller  cities,  however,  and  where 


14j^lns.;  M.  E  P.  =  55.53  ;  60  spring. 


23  ins.;  M.  E.  P.  =  37.6;  24  spring. 


26  ins. ;  M.  E.  P.  =  9.56  (each);  16  spring. 


Initial  Pressure,  139  lbs.;  Revolutions,  139;  Horse  Power.  518.69. 

FIG.  1. — MAXIMUM  STATION   LOAD— INDICATOR  CARD  FROM 
TRIPLE  EXPANSION  ENGINE. 


the  work  is  of  a  varied  kind,  such  as  arc,  incandescent 
and  motor  work  in  combination,  there  has  not  been  much 
done  in  this  line,  and  it  has  been  considered  by  most 
engineers  that  the  efficacy  of  using  triple  expansion  en- 
gines as  a  means  of  saving  coal  is  somewhat  problematical 
on  account  of  the  variations  in  the  load. 

We  illustrate  herewith  some  indicator  cards  taken 
from  a  triple  expansion  engine  in  the  station  of  the  Elmira 
Illuminating  Company,  of  Elmira,  N.  Y.,  which  has  shown 
very  good  results  in  the  line  of  fuel  economy.  This  station 
was  described  in  a  recent  issue.  The  engine  was  built  by 
Mcintosh,  Seymour  &  Company,  of  Auburn,  N.  Y.,  and 
is  of  the  vertical,  four  cylinder,  triple  expansion  type,  of  a 
nominal  capacity  of  500  h.  p.  In  this  station  the  day  load 
consists  of  motor  and  electric  railroad  circuits  only,  which 
are  run  from  separate,  horizontal,  compound  engines. 
The  500  h.  p.,  triple  expansion  engine  is  started  when  the 
lighting  comes  on,  and  runs  until  midnight.  From  mid- 
night until  morning  a  smaller  horizontal,  triple  expansion 
engine  carries  the  lighter  load,  which  is  nearly  Constant, 
consisting  largely  of  arc  lights.  The  cards  taken  from 
the  large  engine  show  the  minimum  and  maximum  loads 


under  which  it  runs,  the  light  cards  giving  the  Sunday 
evening  load,  when  lightest,  and  the  heavy  cards  being 
taken  slightly  before  six  o'clock,  when  both  store  and 
house  lights  are  on,  and  the  load  is  heaviest.  It  can  be 
readily  seen  that  in  both  of  these  extreme  cases  the  engine 
is  working  under  favorable  conditions  as  regards  econ- 
omy of  fuel.  The  lateness  of  the  cut-offs  which  occur  in 
triple  expansion  engines  impose  a  very  difficult  duty  on 
the  governor,  much  more  so  than  is  common  in  single 
cylinder  and  compound  engines,  by  reason  of  the  greater 
range  through  which  it  has  to  act.  Upon  this  engine,  at 
full  cut-off,  which  is  at  eight-tenths,  the  speed  falls  off 
only  about  2  per  cent,  from  no  load  and  condensing, 
which  is  a  remarkable  result.  It  will  be  noted  that  by 
having  the  cut-off  valves  operated  by  the  governor  the 
receiver  pressures  and  the  drop  of  temperature  in  the  cyl- 


UH  Ins.;  M.  E.  P.  =  33.46;  60  spring. 


23  Ins.;  M.  E.  P.  =  20.64;  24  spring. 


361ns.;  M.  E.  P.  =  7.00  (each);  16  spring. 


Initial  Pressure,  137  lbs.;  Revolutions,  140;  Horse  Power,  374.62. 


FIG.  2.— MINIMUM  STATION  LOAD— IN DICATOR  CARD  FROM 
TRIPLE  EXPANSION  ENGINE. 

inders  is  kept  practically  constant,  and  the  economy  of 
the  engine  is  always  the  best  obtainable  for  the  conditions 
under  which  it  is  running,  without  any  hand  adjustment 
of  the  valves  being  required. 

As  to  practical  results,  comparing  the  percentage  of 
the  coal  bill  to  the  gross  receipts  of  the  company  from 
business  shows  a  saving  in  fuel  of  61  per  cent,  as  com- 
pared with  results  obtained  in  the  old  station,  comparison 
being  made  between  the  results  obtained  during  the 
months  of  November  this  year  and  last,  which  should 
give  as  fair  a  test  as  is  possible. 


Messrs.  Ahearn  &  Soper,  of  Ottawa,  have  recently 
supplied  the  Canadian  Government  with  three  electric 
mail  cars  for  use  in  Ottawa.  The  car  bodies  were  manu- 
factured by  the  Ottawa  Car  Manufacturing  Company,  are 
mounted  on  Brill  trucks  and  are  equipped  with  thirty 
horse  power  Westinghouse  motors.  Doors  are  provided 
in  the  sides  for  loading  and  unloading  the  mails,  and  the 
interior  is  arranged  to  afford  every  convenience  for  hand- 
ling the  mails. 
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The  Lodge  &  Davis  Machine  Tool  Company's 
World's  Fair  Exhibit. 


The  Lodge  &  Davis  Machine  Tool  Company,  of  Cin- 
cinnati, O.,  made  a  most  interesting  exhibit  at  the  World's 
Fair.    A  good  idea  of  the  appliances  shown  is  given  by 


A  New  Departure  For  a  Long  Established 
Company. 


The  Jackson  &  Sharp  Company,  of  Wilmington,  Del., 
who  for  the  past  thirty  years  has  been  renowned  as  a 
manufacturer  of  railroad  cars,  is  about  to  start  actively 
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THE  LODGE  &  DAVIS  MACHINE  TOOL  CO.'S  WORLD'S  FAIR  EXHIBIT. 


the  engraving  on  this  page.  The  exhibit  was  made  up  of 
some  twenty-five  engine  lathes,  planers,  drill  presses, 
screw  machines,  milling  machines,  turret  lathes,  etc.  An 
interesting  feature  was  the  operation  of  a  large  radial 
drill  and  an  improved  tool  room  lathe,  both  of  the  Lodge 
&  Davis  manufacture,  by  direct  connected  electric  motors. 


in  the  building  of  street  railway  cars  of  all  patterns.  This 
is  not  an  entirely  new  step,  for  many  years  ago,  when  the 
street  railway  industry  was  still  in  its  infancy,  this  com- 
pany built  a  large  number  of  the  old  fashioned,  small, 
light  cars,  many  of  which  are  still  in  service.  The  great 
advance  in  steam  railway  construction  led  the  company, 
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WORKS  OF  THE  JACKSON  &  SHARP  CO. 


One  of  the  finest  pieces  of  work  in  Machinery  Hall 
was  one  of  the  company's  tool  room  lathes,  entirely  fin- 
ished in  gold  and  silver  plate.  This  lathe  cost  some 
$3,000  and  took  six  months  to  complete.  The  company's 
exhibit  was  in  charge  of  some  of  its  most  capable  and 
experienced  men,  including  the  company's  foreign  repre- 
sentative, who  is  conversant  in  nine  different  languages. 

As  a  proof  of  the  excellence  of  the  exhibit,  the  com- 
pany received  the  highest  award  for  the  finest  exhibit  of 
machine  tools  in  Machinery  Hall. 


shortly  after,  to  turn  its  attention  entirely  to  this  line 
which  it  has  followed  exclusively  until  just  recently,  when 
the  growing  market  and  demand  for  street  railway  cars 
of  superior  workmanship  and  finish  has  led  it  to  enter 
the  field  again. 

This  firm  was  started  in  the  business  of  car  building 
in  a  small  way  by  Job  H.  Jackson  and  Jacob  F.  Sharp, 
in  1863.  Owing  to  honest  dealing  and  industry  the  busi- 
ness has  increased  to  its  present  dimensions. 

Our  illustration  shows  a  view  of  the  company's  pre§- 
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ent  works,  situated  at  the  junction  of  Brandywine  Creek 
and  the  Christiana  River.  These  works  cover  twelve 
acres  of  ground,  and  have  all  facilities  for  turning  out 
work  up  to  the  company's  acknowledged  standard.  The 
company's  lumberyard  has  a  capacity  of  7,000,000  ft.,  and 
its  sheds,  of  2,000,000  ft.  more.  The  erecting  and  paint 
shops  have  a  capacity  of  75  steam,  or  perhaps  250  street, 
cars,  and  the  storage  rooms,  of  75  to  100  more,  so  that 
large  orders  may  be  easily  handled  without  delay. 

Handsome  Cars. 


The  two  cars,  engravings  of  which  accompany  this 
article,  represent  two  types,  opened  and  closed,  manu- 
factured by  the  New  Castle  Car  Manufacturing  Company, 


The  Pfingst  Fender. 


We  show  herewith  two  views  of  one  of  the  cars  of 
the  Brooklyn  City  Railroad,  showing  the  application  of 
the  Pfingst  fender  recently  adopted  by  that  road  for  all 
its  lines.  Of  the  two  cuts,  Fig.  1  shows  the  front  platform 
with  the  fender  extended  for  use,  and  Fig.  2  the  rear 
platform  with  the  fender  pushed  back  under  the  car  out 
of  the  way. 

This  fender,  which  was  illustrated  and  described  in 
the  Street  Railway  Journal  for  May,  1893,  is  the  inven- 
tion of  Louis  Pfingst,  late  master  mechanic  of  the  West 
End  Street  Railway  Company,  of  Boston.  The  fender 
itself  is  in  the  form  of  a  table  or  platform  of  wrought 
iron,  with  a  floor  of  latticed  strips.    This  table  is  mounted 


FIG.  1.— OPEN  CAR  FOR  THE  NORRISTOWN  &  BRIDGEPORT  RAILWAY. 


FIG. 


1 . — PFINGST  FENDER  READY 
FOR  USE. 


of  New  Castle,  Pa.  The  former  contains  nine  benches 
and  was  built  for  the  Norristown  &  Bridgeport  Railway. 
The  latter,  which  is  shown  without  supporting  truck,  is 
of  the  vestibule  type  and  is  part  of  an  order  filled  by  this 
company  for  the  Bridgeport,  Bellaire  &  Martin's  Ferry 
Railway,  which  was  described  in  a  recent  issue  of  the 
Street  Railway  Journal.  The  managers  of  this  com- 
pany recently  had  a  fire  at  their  works  which  destroyed 
the  planing  mill.  This  accident  was  exaggerated  by  a 
number  of  the  daily  papers,  which  reported  that  the  entire 
works  of  the  New  Castle  Company  had  been  burned  to 


under  the  car,  so  that  it  may  be  extended  parallel  to  the 
ground  or  pushed  back  under  the  car  when  not  in  use. 
It  may  also  be  used  when  a  trail  car  is  used,  making  it 
perfectly  safe  to  pass  from  one  car  to  the  other.  In  action 
the  fender  strikes  an  object  below  its  center  of  gravity, 
causing  it  to  fall  upon  the   platform.     It  is  also  high 


FIG. 


-CLOSED  CAR  FOR 


BRIDGEPORT 


BELLAIRE  RAILWAY. 


-PFINGST  FENDER  PUSHED 
UNDER  PLATFORM 


the  ground.  The  company,  as  mentioned  elsewhere  in 
this  issue,  will  rebuild  at  once  and  be  ready  to  run  its  mill 
about  the  latter  part  of  January. 


The  Milwaukee  Electric  Railway  was  formally  turned 
over  to  the  control  of  the  Milwaukee  Street  Railway  Com- 
pany, on  December  1,  having  been  purchased  by  the 
latter  company,  as  we  have  before  noted.  A  part  of  the 
road  has  been  abandoned,  and  the  cars  are  being  oper- 
ated from  the  central  power  station,  and  the  old  station  is 
being  utilized  for  lighting  purposes. 


enough  from  the  ground  to  clear  all  fixed  obstructions 
that  cause  derailment.  This  fender  can  be  applied  to  any 
car  without  interfering  with  the  drawbar,  brake,  attach- 
ments, controller  spindle,  etc.  It  has  also  been  adopted 
by  the  West  End  Street  Railway  Company,  of  Boston. 


The  Street  Car  Brotherhood,  of  Indianapolis,  an 
organization  of  the  street  railway  employes  of  that  city, 
has  disbanded.  At  one  time  the  Brotherhood  was  in  a 
very  flourishing  condition  and  successfully  engineered 
several  strikes  against  the  company. 
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"The  Aluminum"  Stationary  Register. 

"The  Aluminum"  is  the  name  given  the  new  station- 
ary fare  register  illustrated  below  and  manufactured  by 
the  International  Register  Company,  300  Dearborn  Street, 
Chicago,  which  has  just  placed  it  on  the  market.  There 
are  a  good  many  new  and  novel  features  in  this  register 
which  ought  to  recommend  it  to  the  practical  street  rail- 
way man.  In  the  building  of  this  machine  it  has  been 
the  aim  of  the  manufacturer  to  produce  a  register  that  is 
simple,  strong,  durable  and  accurate,  as  well  as  one  of 
tasty  and  artistic  design.  How  well  the  company  has 
succeeded  in  its  efforts  is  best  determined  by  an  examin- 
ation of  the  machine.  The  register  is  of  the  double  clock- 
face  design,  having  a  tally  or  permanent  register  with  a 
capacity  of  100,000  fares,  and  a  trip  register,  indicated  by 
the  pointer,  which  is  capable  of  being  returned  to  zero. 

In  the  construction  of  the  tally  or  permanent  regis- 
ter, the  manufacturer  claims  to  have  evolved  an  entirely 
new  idea.    It  is  made  entirely  of  cut  gears,  without  any 


AN  ALUMINUM  STATIONARY  REGISTER. 


springs  or  pawls  whatever,  and  is,  therefore,  not  liable  to 
get  out  of  order.  It  cannot  possibly  be  moved  (backward 
or  forward),  except  by  pulling  the  cord  and  actuating  the 
entire  mechanism.  This,  as  will  be  seen,  is  a  very  valu- 
able feature.  It  will  effectually  prevent  any  tampering 
with  the  total  record,  even  though  the  glass  should  be 
broken.  The  makers  go  so  far  as  to  claim  that  the  total 
record  cannot  be  changed,  even  though  the  case,  glass, 
dials  and  all  are  removed,  except  by  pulling  the  cord  as 
described. 

To  overcome  the  inevitable  result  of  cracking  and 
peeling  of  enameled  dials,  pure  aluminum  is  used  for  dials 
throughout  this  register,  and  the  satin  finished  surface 
presents  a  strikingly  handsome  appearance.  The  advan- 
tage in  using  this  material  is  that  it  will  always  retain  its 
color  and  lustre,  making  the  register  look  new  at  all  times. 
Another  very  valuable  feature  in  this  device  is  the  length 
of  the  stroke,  which  is  seven  and  a  half  inches.  The  ob- 
ject of  this  is  to  overcome  the  practice  of  ringing  up  a 
number  of  fares  in  such  quick  succession  as  to  make  it 
almost  impossible  to  count  the  vibrations  of  the  bell. 
With  a  long  and  easy  stroke  the  conductor  is  obliged  to 
ring  each  fare  distinctly.  It  will  also  prevent  passengers 
from  ringing  up  fares  when  meaning  to  signal  the  con- 
ductor, as  the  register  will  not  operate  with  a  short  quick 
jerk.  The  register  is  of  the  standard  twelve  inch  size,  and 
is  finished  in  full  nickel,  presenting  a  remarkably  fine 
appearance.  It  is  operated  either  with  cords  and  pulleys, 
or  by  a  rod  running  lengthwise  of  the  car. 


The  Storey  Electric  Lathes  and  Motors. 


One  of  the  most  interesting  developments  in  the 
electrical  field  is  the  increasing  use  of  small,  isolated,  self 
contained  motors  which  can  be  run  directly  from  the 
lighting  circuits,  and  are  adaptable  to  a  multiplicity  of 
uses  in  shops,  factories,  hotels,  etc.  Among  the  handiest 
and  most  adaptable  of  these  machines  are  the  motors  and 
lathes  manufactured  by  the  Storey  Motor  &  Tool  Com- 
pany, of  120  Liberty  Street,  New  York.  This  company 
makes  a  line  of  standard  slow  speed  motors,  ranging  in 
size  from  %  h.  p.  to  100  H.  p.,  which  are  adapted  to  run 
any  kind  of  machines  or  machine  tools,  either  by  direct 
connection,  or  belts  or  gears;  and  also  a  line  of  six  sizes 
of  electric  grinding  and  buffing  lathes  which  are  rapidly 
coming  into  use  and  giving  great  satisfaction  wherever 
operated.  Our  illustrations  show  views  of  several  of 
these  machines. 

These  motors,  as  may  be  seen,  are  entirely  self  con- 
tained, the  armatures,  coils,  brushes,  etc.,  being  covered 
and  enclosed  by  the  field  magnet  case  which  protects 
them  from  injury,  dust,  dirt  and  dampness.  The  motor 
is  a  plain  cylindrical  machine  having  end  projections  for 
the  boxes  and  commutator.    The  field  magnets  present 


TYPES  OF  STOREY  MOTORS. 


four  poles  so  arranged  that  while  the  center  of  the  ma- 
chine is  of  one  polarity  the  ends  are  of  the  opposite,  and 
as  this  is  a  four  pole  machine  it  has  eight  distinct  mag- 
netic circuits,  thus  giving  magnetic  circuits  of  very  low 
resistance  and,  therefore,  maximum  efficiency  for  a  mini- 
mum quantity  of  wire.  The  coils  are  held  in  position  by 
the  pole  pieces.  The  armature  is  of  the  drum  type 
toothed.  The  end  caps  act  as  supports  for  the  bearings, 
and  also  serve  as  oil  reservoirs.  The  bearings  are  either 
self  oiling  or  graphite,  and  so  constructed  as  to  work  per- 
fectly in  any  position.  From  this  description  it  may  be 
seen  that  this  motor,  by  reason  of  its  dust  and  damp- 
proof  construction,  is  capable  of  many  uses  from  which 
other  motors  are  debarred,  such  as  in  breweries,  mines, 
basements,  sugar  houses,  and  for  blowers,  ventilating 
fans,  in  wood  working  shops,  etc.  The  brushes  last 
indefinitely,  and  can  be  changed  in  a  moment  by  anyone. 

The  double  end  buffing  lathe  has  given  great  satis- 
faction in  a  number  of  the  larger  hotels  in  New  York 
where  they  have  been  used  for  cleaning  silver  and  plated 
ware,  knives,  etc.  All  who  have  used  this  machine  speak 
of  the  finish  given  to  the  articles  cleaned  as  being  fully 
equal  to  that  of  new  work,  and  a  vast  improvement  on 
hand  work.  The  feature  of  attaching  the  buffing  or 
grinding  wheels  directly  to  the  armature  shaft  is  a  good 
one  in  that  it  saves  the  space  occupied  by  countershafts, 
belting,  etc.  A  portable  motor  is  being  furnished  by  this 
company,  to  which  a  flexible  shaft,  with  a  buff  at  the  end, 
is  attached  for  polishing  brass  fittings  around  the  engine 
room  or  other  places  where  current  is  accessible. 
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The  Works  of  the  J.  W.  Fowler  Car  Company. 

The  new  factory  which  has  been  erected  by  the  J.  W. 
Fowler  Car  Company,  at  Elizabethport,  N.  J.,  presented 
a  scene  of  much  activity  on  the  occasion  of  a  recent  visit 
of  a  representative  of  the  Street  Railway  Journal. 
These  works,  which, 
it  is  well  known, 
have  been  built 
during  the  last  year, 
are  equipped  with 
the  latest  and  most 
approved  appli- 
ances for  the  manu- 
facture of  street 
railway  cars  and  all 
necessary  parts  for 
the  complete  roll- 
ing stock  of  a  street 
railway  company, 
including  in  this 
catagory  snow 
plows  and  snow 
sweepers,  as  well  as 
every  variety  of  pas 
senger  car.  The 
works  were  erected 
under  the  super- 
vision of,  and  are 
operated  and  man- 
aged by,  persons  of 
long  experience  in 
just  this  class  of 
work,  and  represent 
the  most  approved 
ideas  for  securing 
the  best  of  work, 
together  with  the 
greatest  facilities 
for  manufacture. 

The  factory  com- 
prises eleven  brick 
buildings,  with  a 
total  of  100,000  sq. 
ft.  of  floor  space. 
The  buildings  are 
arranged  somewhat 
in  the  form  of  the 
letter  U,  a  covered 
passageway  being 
provided  between 
two  wings, as  shown 
in  the  engraving 
on  this  page.  The 
arrangement  is  such 
that  the  movement 
of  the  material  used 
in  the  construction 
of  the  cars  is  con- 
stantly in  one  direc- 
tion, reducing  to  the 
minimum  all  neces- 
sary transportation, 
the  receipt  of  lum- 
ber being  at  the 
north  -  western  end 
of  the  works,  and 
the  shipment  of  the 
cars  at  the  eastern 
end,  as  shown. 

Following  the 
raw  material  as  it  is  handled  at  this  factory,  we  enter, 
first,  the  kiln-dry  rooms.  These  are  two  in  number, 
with  concrete  floors,  and  have  a  total  capacity  of  60,000 
ft.  of  lumber  each.  The  process  of  drying  and  seasoning 
is  aided  by  a  draft  of  hot  air  supplied  by  a  Sturtevant 
blower  fan  which  keeps  a  continuous  current  of  hot  air 
passing  through  the  rooms.  Adjoining  the  kiln-dry 
rooms  is  a  lumber  shed,  with  a  capacity  of  500,000  ft.  of 
kiln-dried  lumber,  and  opening  into  this  is  a  third  build- 


ing containing,  on  the  ground  floor,  the  mill,  and  on  the 
second  floor,  the  cabinet  shop.  Both  of  these  are  fur- 
nished with  a  great  variety  of  woodworking  machinery, 
of  the  latest  pattern,  necessary  for  performing  the  varied 
work  pertaining  to  the  manufacture  of  street  cars. 

Continuing  in  the  direction  which  the  material  takes, 


o 
o 


tr 
O 


the  visitor  next  enters  the  body  shop,  where  the  different 
parts,  when  finished  in  the  mill  and  cabinet  shop,  are 
taken  to  be  fitted  together.  A  spur  from  the  railroad 
tracks  enters  into  this  room  through  the  covered  passage- 
way already  mentioned,  which  is  thirty-two  feet  wide  and 
is  lighted  by  skylights.  This  enables  the  company  to  load 
the  bodies  of  the  cars  and  the  trucks  directly  on  to  the 
platform  cars  for  shipment. 

On  each  side  of  this  passageway  are  located  the  rest 
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of  the  buildings  comprising  the  factory  of  the  J.  W.  Fow- 
ler Car  Company.  The  order  of  their  arrangement  can 
be  seen  from  the  engraving.  Each  building  is  two  stories 
in  height  and  entirely  distinct  from  those  on  each  side, 
though  connected  by  passageways  on  each  floor,  so  that 
easy  access  is  allowed  from  one  to  the  other.    These  dif- 


FIG.  2.— ELECTRIC  SNOW  SWEEPER  BUILT  FOR  THE  ATLANTIC  AVENUE  RAILWAY  CO. 

BY  THE  J.  W.  FOWLER  CAR  CO. 


ferent  shops  include  the  body  room,  trimming  room,  var- 
nish shop,  machine  shop,  brass  foundry,  engine  room, 
register  and  stove  departments,  etc.  Particular  attention 
is  paid  by  the  J.  W.  Fowler  Car  Company  to  the  manu- 
facture of  snow  sweepers  and  snow  plows.  We  present, 
in  Figs.  2  and  3,  engravings  of  two  of  the  many  sweepers 
built  by  the  company  this  season  for  service  during  the 
winter  on  different  roads.  One 
is  a  sweeper  manufactured  for  the 
Scranton  Traction  Company  of 
Scranton,  Pa.,  and  the  other  one 
for  the  Atlantic  Avenue  Railway 
Company  of  Brooklyn,  N.  Y. 

The  Scranton  sweeper  is  built 
with  a  heavy  oak  frame,  and,  as 
will  be  seen,  has  a  cab  extending 
its  entire  length,  effectually  pro- 
tecting the  operators,  motors, 
wires,  switches,  etc.,  from  the 
weather.  The  cab  of  the  Atlantic 
Avenue  sweeper  is  much  shorter, 
the  motorman  standing  on  the 
outside.  The  cabs  are  furnished 
with  windows  at  the  sides  and 
ends,  affording  plenty  of  light  and 
permitting  inspection  of  the  street 
and  roadway  by  the  operators. 
Doors  are  located  at  each  end  of 
the  cab.  To  permit  of  easy  ac- 
cess to  the  motors  and  brooms, 
one-half  of  one  side  of  the  cab  is 
made  detachable.  This  side  can 
be  removed  in  a  short  space  of 
time,  and  can  be  put  in  place 
again  just  as  rapidly. 

The  revolving  brooms,  which 
are  of  rattan,  are  thirty-seven  in- 
ches in  diameter  and  are  driven  by 

special  motors,  so  that  their  speed  is  entirely  independent 
of  the  speed  of  the  sweeper.  In  this  way,  in  case  a  heavy 
drift  is  encountered,  the  brooms  can  be  operated  at  full 
speed,  while  the  sweeper  advances  slowly.  Connection  be- 
tween the  broom   shaft  and  motor  shafts  is  made  by 


ing  Company,  of  Philadelphia.  In  addition  to  the  revolv- 
ing brooms,  the  mould  boards  of  the  sweeper  are  also 
equipped  with  rattan  brooms  to  clear  the  tracks  of  snow. 
The  motors  employed  are  of  the  Westinghouse  type,  but 
any  type  of  motor  can  be  used. 

Every  part  of  the  sweeper  is  made  with  special  care 
to  provide  sufficient  strength  for 
the  necessarily  arduous  work  im- 
posed upon  a  sweeper,  and  extra 
strong  knuckle  joint  brakes  form 
part  of  the  equipment. 

Turning  from  these  necessary 
parts  of  the  storm  equipment 
of  a  street  railway,  the  reader  can 
see  in  Fig.  4  a  specimen  of  one 
of  the  passenger  cars  manufac 
tured  at  these  works.  The  car 
shown  was  the  first  car  turned 
out  from  the  works,  and  is  a  pro- 
duction of  which  the  managers 
of  the  J.  W.  Fowler  Car  Com- 
pany are  deservedly  proud.  It 
was  built  for  the  Lake  Roland 
Elevated  Railroad  Company,  of 
Baltimore,  Md.  In  point  of  fin- 
ish and  general  tastefulness  of 
design  the  car  leaves  nothing  to 
be  desired,  while  in  regard  to 
durability  and  comfort,  neither 
the  most  captious  street  railway 
company  on  the  one  hand,  nor 
the  passengers  on  the  other, 
could  have  ground  for  dissatisfac- 
tion. The  bodies  of  these  cars 
are  eighteen  feet  in  length  and 
provided  with  six  high  windows 
on  each  side.  The  platforms  are  four  feet  wide,  furnished 
with  steel  steps  and  folding  gates.  The  roof  is  of  the 
Monitor  type  with  bonnets  supported  by  posts  from  the 
dashes.  The  inside  finish  of  the  car  is  of  solid  mahogany 
with  bronze  trimmings  throughout.  Veneer  seats  are 
used,  and  seats  and  backs  are  covered  with  Wilton  carpet. 
The     windows    are    curtained    with    Burrowes  roller 


FIG.  3. — ELECTRIC  SWEEPER  BUILT  FOR  THE  SCRANTON  TRACTION 
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CO., 


sprocket  chains  manufactured  by  the  Link  Belt  Engineer- 


shades  and  each  end  of  the  car  is  furnished  with  beveled 
glass  mirrors.  The  ceiling  is  of  quartered  oak  veneer, 
handsomely  decorated.  Illumination  is  provided  by 
center  lamps.  DeWitt  sand  boxes  and  steel  foot  gongs 
are  used.  The  doors  are  double  and  self-acting,  provid- 
ing easy  ingress  and  egress.    The  drawbars  are  of  the 
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radiating  type  and  provided  with  draw  and  recoil 
springs. 

The  personnel  of  the  J.  W.  Fowler  Car  Company  is  a 
strong  one,  and  includes  the  following  well  known  names: 
President,  John  W.  Fowler;  treasurer,  John  W.  Cooper; 


Fowler  was  previous  to  this  time,  and  had  been  for  a 
number  of  years,  in  the  mechanical  department  of  the 
Brooklyn  City  Railway  Company.  The  success  from  the 
start  achieved  by  this  register  led  to  an  extension  of  the 


J.  W.  FOWLER, 

PRESIDENT  J.  W.  FOWLER  CAR  CO. 

secretary,  R.  C.  Swan;  superintendent  of  construction, 
John  Hutton;  superintendent  of  supply  department,  John 
England;  superintendent  of  machine  department,  James 
Grady.  In  the  sales  department  of  the  company  is  George 
S.  Whipp. 

The  president  of  the  company,  John  W.  Fowler, 
whose  portrait  we  present  on  this  page,  is  well  known  in 


the  street  railway  fraternity.  The  development  of  a 
high  standard  of  street  car  construction  is  due  in  large 
measure  to  Mr.  Fowler,  who  has  always  insisted  that 
the  products  of  his  works  should  be  of  the  best,  both  in 
material  and  workmanship. 

Mr.  Fowler  started  in  the  manufacture  of  street  rail- 
way appliances  in  1877,  when  the  first  car  register  of  the 
firm  of  Lewis  &  Fowler,  which  has  since  become  so  well 
and  popularly  known,  was  put  upon  the  market.  Mr. 


J.  W.  COOPER, 

TREASURER  J.  W.  FOWLER  CAR  CO. 

manufacturing  business  of  the  firm  with  which  Mr.  Fowler 
was  then  connected,  to  other  street  railway  appliances, 
and  on  December  1,  1883,  the  firm  was  merged  into  the 
Lewis  &  Fowler  Manufacturing  Company,  Mr.  Fowler 
being  elected  president  of  the  company.  The  business  of 
the  company  was  continued  at  the  same  place,  No.  8 
Columbia  Heights,  Brooklyn,  until  April,  1886,  when  ow- 
ing to  the  large  increase  of 
business, the  factory  was  moved 
to  larger  quarters  on  Walworth 
Street,  where  Mr.  Fowler  re- 
mained president  and  manager 
until  November,  1892,  when  he 
resigned  his  position  and  sold 
out  his  interest  in  the  com- 
pany, having  served  nine  con- 
secutive years  as  its  president. 
In  March,  1893,  the  J.  W.  Fow- 
ler Car  Company  was  organ- 
ized. Work  was  immediately 
commenced  on  the  Elizabeth- 
port  factory  of  the  new  com- 
pany, which  was  put  in  opera- 
tion September  6,  1893. 

Mr.  Fowler  was  born  on 
Long  Island,  in  1848,  and  is 
now  a  resident  of  Brooklyn. 
He  is  also  the  owner  of  a 
beautiful  country  residence  at 
Northport,  L.  I. 

Mr.  Fowler  is  ably  assisted 
in  his  present  work  by  John 
W.  Cooper,  treasurer  of  the 
company,  and  a  life  long  friend 
of  Mr.  Fowler.  Mr.  Cooper 
was  born  in  the  City  of  Brook- 
lyn in  1845.  At  the  age  of  fourteen  years,  he  enter- 
ed upon  his  business  career,  which  has  so  far  been  a 
very  satisfactory  one,  both  to  himself  and  to  his  immedi- 
ate social  and  business  acquaintances. 

His  first  employers  were  Metcalf  &  Duncan,  ship- 
brokers,  whose  office  was  at  23  South  Street.  A  more 
promising  position  was  offered  him  by  Davis,  Morris  & 
Company,  drug  brokers,  then  at  87  Wall  Street,  but  now 
(under  the  firm  name  of  Davis,  Wolt  &  Company)  58  Pine 
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Street.  Finally,  he  became  connected  with  Mr.  Thomp- 
son in  the  South  American  trade,  where  he  engaged  his 
time  as  chief  clerk  and  confidential  man  for  six  years. 
He  was  with  Mr.  Thompson  for  eight  years,  the  last  two 
of  which  he  had  a  special  interest  in  the  business  welfare 
of  this  house.  About  1870,  Mr.  Cooper  established  him- 
self at  No.  259  Front  Street,  but  has  since  removed  his 
office  and  warerooms,  to  Nos.  36  and  38  Dover  Street. 


A  Pressure  Plate  Switch. 


The  plate  switch  manufactured  by  the  Pressure  Plate 
Switch  Company,  of  Brooklyn,  N.  Y.,  illustrated  in  our  last 
issue  has  been  givinggood  results  in  Syracuse  and  elsewhere 
where  tried.  We  present  herewith  another  view  of  the  de- 
vice showing  the  latest  form  in  use  by  the  manufacturers. 
This  switch,  as  will  be  remembered,  is  operated  by  rollers 
mounted  underneath  the  front  platform  of  the  car.  These 
rollers  are  normally  held  about  seven  inches  above  the 
roadway,  by  springs  placed  inside  the  sleeves  of  the  sup- 
ports. The  pressure  plates,  by  which  the  switch  is  oper- 
ated, are  placed  in  the  roadway  some  five  feet  or  more  in 
front  of  the  switch,  so  the  motorman  can  see  the  opera- 
tion of  the  switch  before  the  car  passes  over  it.  The 
plates  themselves  are  slightly  convex  with  a  corrugated 
surface. 

When  it  is  desired  to  operate  the  switch,  the  motor- 
man  presses  down  one  of  the  foot  plates,  which  brings 
the  roller  into  contact  with  the  plate.  These  rollers  and 
the  rods  holding  them  can  be  used  with  any  style  of 
fender.  The  People's  Railway  Company,  of  Syracuse, 
has  recently  put  in  one  of  these  switches  at  the  corner  of 


A  PRESSURE  PLATE  SWITCH. 


Court  and  Salina  Streets,  and  the  company's  electrical 
engineer,  H.  S.  Newton,  reports  that  it  has  worked  in  a 
most  satisfactory  manner  and  is  a  great  convenience  to 
the  motorman,  the  tongue  moving  freely  on  the  applica- 
tion of  a  light  pressure. 


A  New  Fender. 


The  Euphrat  life  saving  car  fender  is  about  to  be 
placed  on  the  market,  a  company  having  been  organized 
recently,  under  the  laws  of  Montana,  bearing  that  name. 
This  fender  is  the  invention  of  Theophile  Euphrat,  of 
Darien,  Conn.  It  is  carried  under  the  platforms  of  the 
car,  out  of  the  way  of  possible  damage  from  collisions, 
etc.,  and  consists  of  a  scoop  running  close  to  the  ground. 

There  are  two  styles  of  this  fender;  in  one,  the  lower 
part  is  down  all  the  time,  clearing  the  ground  by  about 
three  inches.  When  an  object  strikes  the  fender  it  springs 
down  and  almost  touches  the  pavement,  the  weight  being 
carried  on  small  wheels  or  rollers.  This  gives  the  effect 
of  a  fender  running  very  close  to  the  pavement,  without 
striking  when  the  car  rocks. 

The  other  style  is  hinged  at  the  back,  and  the  lower 
half  is  carried  in  a  raised  position  close  under  the  plat- 


form. This  is  let  down  for  use  either  by  a  treadle  within 
reach  of  the  motorman  or  by  the  person  or  object  strik- 
ing a  strip  connected  with  the  releasing  mechanism  and 
running  around  the  lower  edge  of  the  dash.  The  main 
office  of  the  company  will  be  at  45  Broadway,  New  York 
City,  and  it  has  a  representative  traveling  through  the 
West,  bringing  this  fender  to  the  attention  of  street  rail- 
way managers. 


Electric  and  Cable  Car  Street  Sprinkler. 

We  present  herewith  an  engraving  showing  view  of 
an  electric  car  sprinkler  manufactured  by  Josiah  F.  Day, 
of  New  York,  in  connection  with  the  Miller-Knobloch 
Wagon  Company,  and  claimed  to  be  the  only  downward 
spray  sprinkler  made  for  electric  and  cable  railways. 

This  sprinkler  is  adjusted  to  spread  water  from  eight 
to  twenty-five  feet,  and  the  output  is  under  perfect  con- 
trol, spreading  the  same  amount  when  running  fifteen 
miles  per  hour  as  when  running  four  miles  per  hour. 


ELECTRIC  AND  CABLE  CAR  STREET  SPRINKLER. 


Water  can  be  thrown  to  the  center  of  a  double  track, 
and  outside  to  the  curb  from  eighteen  to  twenty  feet. 
The  tanks  hold  from  2,000  to  2,500  gals.,  and  when 
spreading  from  eight  to  nine  feet  will  be  fifty  to  sixty 
minutes  in  emptying,  laying  the  dust  completely.  For 
electric  roads  the  sprinkler  is  of  great  value,  keeping,  as 
it  does,  the  dust  out  of  the  machinery,  the  rails  clean  and 
wet,  thus  improving  traction,  and  reducing  the  resistance 
of  the  return  circuit. 

The  sprinkler  shown  is  equipped  with  motors  and 
trolley.  A  car  sprinkler  adapted  to  cable  railways  is  also 
manufactured  by  Mr.  Day. 


Removal  of  the  Offices  of  the  Metropolitan 
Traction  Company. 


The  main  executive  offices  of  the  Broadway  Cable 
Road  have  been  removed  from  the  uptown  station  at  51st 
Street  and  Seventh  Avenue  to  the  cable  road  building  and 
station  at  Houston  Street  and  Broadway. 
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Death  of  William  Richardson. 


We  are  pained  to  record  the  death,  on  December  31, 
of  William  Richardson,  late  president  of  the  Atlantic 
Avenue  Railway  Company,  of  Brooklyn,  N.  Y.  Mr.  Rich- 
ardson has  not  only  been  prominently  identified  with  the 
street  railway  interests  of  New  York  and  Brooklyn  for  the 
last  thirty  years,  but  he  has  taken  a  leading  part  in  the 
meetings  of  the  American  Street  Railway  Association  and 
of  the  New  York  State  Street  Railway  Association,  of 
which  he  was  a  regular  attendant.  His  death  occurred 
at  his  home,  No.  125  South  Oxford  Street,  Brooklyn.  He 
had  been  ill  for  a  week  and  suffered  from  pneumonia  and 
heart  trouble,  following  congestion  of  the  brain  and 
diabetes. 

Mr.  Richardson  was  born  at  Berkhampstead,  Hert- 
fordshire, England, on  December  8, 1822,  and,  consequently, 


THE  LATE  WM.  RICHARDSON. 


at  the  time  of  his  death  was  seventy-one  years  of  age. 
When  twelve  years  old  he  came,  with  his  father,  to  this 
country,  and  the  family  settled  at  Gambier,  O.  When 
the  Republican  party  was  formed  he  joined  it  and  be- 
came a  member  of  its  first  State  Committee.  In  1857  he 
was  elected  clerk  of  the  Assembly,  and  he  served  in  1858, 
1859  and  i860.  In  1861  President  Lincoln  appointed  him 
an  additional  paymaster  in  the  army.  After  the  war  he 
came  to  New  York,  and  was  made  superintendent  of  the 
Dry  Dock,  East  Broadway  &  Battery  Railroad  Company. 
In  three  weeks  he  became  a  director  and  president.  This 
position  he  held  for  two  and  a  half  years,  during  which 
time  the  income  of  the  road  increased  from  $600  to  over 
$2,000  a  day. 

In  1867  he  resigned,  and  leased  the  Brooklyn  & 
Jamaica  Railroad  for  forty  years.  In  1872  a  mortgage 
upon  the  property  of  the  company  was  foreclosed,  and 
Mr.  Richardson  bought  the  property.  He  then  organized 
the  Atlantic  Avenue  Company  and  became  its  president. 
He  gradually  extended  its  lines  and  built  up  the  property 
until  it  was  sold  for  a  large  sum  to  the  Brooklyn  Traction 
Company  last  year. 

During  Mr.  Richardson's  presidency  his  road  had  its 
share  of  labor  troubles,  and  at  one  time  the  road  was  tied 
up  for  six  days.    But  he  successfully  managed  the  affairs 


of  the  company  and  did  not  accede  to  the  demands  of  the 
men. 

Mr.  Richardson  was  popularly  known  as  the 
"  Deacon,"  but  as  a  matter  of  fact  had  never  held  that 
office  in  any  church.  He  married  in  1844,  and  had  al- 
ready made  preparations  to  celebrate  his  golden  wedding 
next  September.  He  had  seven  children,  of  whom  three 
sons  and  a  daughter  survive.  Wm.  J.  Richardson,  secre- 
tary of  the  American  Street  Railway  Association,  is  a  son. 


$50,000  For  the  Best  Street  Car  Motor. 


The  Metropolitan  Traction  Company  sent  a  letter  to  the  Board  of 
Railroad  Commissioners  last  month  offering  a  prize  of  $50,000  for  the 
invention  of  a  system  of  street  railroad  propulsion  superior  to  the  cable 
and  the  trolley.    In  this  letter  the  officersof  the  company  say: 

"  On  streets  where  the  lines  are  straight  and  the  business  is  heavy, 
the  cable  system  is  the  most  economical  yet  invented.  For  general 
use  in  a  city,  winding  about  through  the  streets  following  the  routes  of 
travel  which  the  public  wish  to  pursue,  it  is  impracticable.  You  require 
straight  routes  for  cable  roads.  We  have,  in  addition  to  the  lines  upon 
which  the  cable  will  be  laid,  over  eighty  miles  of  street  railroads  now 
operated  with  horses  all  below  the  Central  Park.  It  is  to  these  lines  in 
particular  that  we  now  desire  to  direct  your  attention. 

"  Up  to  the  present  time  the  only  system  whose  practicability  has 
been  demonstrated  is  the  overhead  trolley.  We  are  well  aware,  how- 
ever, that  its  application  in  the  streets  of  New  York  would  not  meet 
with  the  approval  of  the  community.  What  we  most  desire  now  is  to 
hasten  the  development  and  perfection  of  a  better  system.  We  there- 
fore submit  the  following  proposition: 

"  Mrst: — We  will  set  aside  the  sum  of  $50,000  to  be  awarded  as  a 
prize  to  any  person  who  shall,  before  March  I,  1894,  submit  to  your 
honorable  Board  an  actual  working  system  of  motive  power  for  street 
railway  cars  demonstrated  to  be  superior  or  equal  to  the  overhead 
trolley. 

"  Second: — The  qualities  necessary  to  meet  this  requirement  shall 
be  left  to  your  decision;  but  with  the  present  state  of  the  art,  a  system 
to  win  the  award  must  necessarily  approximate  the  trolley  as  a  stand- 
ard of  economy  in  operation,  but  should  be  without  the  features  objec- 
tionable to  the  public  that  are  in  it. 

"  Third: — We  shall  exact  no  rights  in  the  invention  in  return  for  the 
$50,000,  and  shall  have  nothing  whatever  to  do  with  the  making  of  the 
award  further  than  to  pay  any  expenses  which  your  honorable  Board 
may  deem  it  necessary  or  wise  to  incur,  either  in  the  employment  of 
experts,  the  giving  of  hearings,  or  the  conduct  of  experiments — this  in 
order  that  no  effort  may  be  spared  to  achieve  the  desired  result." 

The  reply  of  the  Railroad  Commissioners  is  dated  December  11. 
They  say  they  cannot  act  as  arbiters  upon  the  merits  of  inventions. 
Competitive  efforts  should  be  addressed  to  railroad  companies,  and  not 
to  officials  who  try  to  hold  railroads  to  a  proper  discharge  of  duty. 

"  Your  effort  is  prompted,"  the  letter  concludes,"  by  considerations 
of  such  public  importance,  and  your  spirit  in  making  it  is  at  once  so 
practical  and  munificent,  that  its  failure  or  abandonment  would  be 
greatly  regretted  by  all  who  are  interested  in  solving  the  problem  of 
rapid  transit  in  New  York  City.  If,  therefore,  the  Board  can  co-oper- 
ate with  your  company  within  practicable  lines  such  as  have  been  set 
forth  in  part,  it  will  do  so." 


Quick  Construction  of  a  Sweeper. 

The  J.  W.  Fowler  Car  Company  recently  built  a 
snow  sweeper  for  the  Meriden  Horse  Railroad  Company, 
of  Meriden,  Conn.,  completing  the  order  and  shipping 
the  sweeper  within  fifty-two  and  a  half  hours  after  re- 
ceiving the  order.  This  company  since  commencing 
work  at  its  new  factory,  September  6,  has  built  an  average 
of  more  than  one  sweeper  a  week,  besides  carrying  on  a 
large  amount  of  car  construction.  The  sweepers  have 
gone  to  the  Baltimore  Traction  Company,  Scranton 
Traction  Company,  Hartford  &  Wethersfield  Railway 
Company  and  the  Atlantic  Avenue  Railroad  Company, 
as  well  as  other  purchasers. 


Change  in  the  New  York  Offices  of  the  General 
Electric  Company. 

It  is  reported  that  at  a  meeting  of  the  executive 
committee  of  the  General  Electric  Company,  held  Decem- 
ber 29,  it  was  voted  to  remove  the  executive  and  engineer- 
ing offices  of  the  company  from  New  York  to  Sche- 
nectady, N.  Y.  The  change  will  be  made,  it  is  said, 
February  1. 

  ■  m  

The  electric  railway  at  Remscheid,  Germany,  which 
we  described  in  our  December  issue,  was  installed  by  the 
Union  Electricitats  Gesellschaft,  of  Berlin,  and  not  by  the 
Allgemeine  Electricitats  Gesellschaft  of  that  city. 
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The  Requirements  of  Safety  Appliances  For 
Street  Railways. 


By  R.  A.  Crawford. 


The  frequency  of  accidents  from  rapid  transit  street  railways,  and 
an  earnest  desire  for  their  abatement  by  the  mutual  interests  of  the 
public  and  railway  companies,  has  created  a  demand  for  safety  contriv- 
ances that  American  ingenuity  has  responded  to;  in  fact,  railway 


FIG.  1.— CAR  WITH  FENDER  RAISED 


officials  have  been  overwhelmed  by  numerous  diver- 
gent schemes  which  have  been  of  educational  ad- 
vantage, if  not  always  of  practical  utility. 

Inventors  and  railway  men  coincide  in  working 
upon  two  standard  ideas  for  a  safety  device,  viz. : 
First,  a  wheel  guard  fender  board  placed  in  front  of 
the  wheels  underneath  the  car;  second,  a  project- 
ing platform  lender  in  front  of  the  car. 

Regarding  the  first  standard  idea,  the  present 
type  of  rigid  fender  boards  now  in  use  is  crude 
and  inflexible,  affording  no  protection  whatever, 
owing  to  the  imperative  height  carried  to  avoid 
irregularities  of  the  roadbed.  Even  at  the  present 
unsafe  height  of  four  and  a  half,  five  and  six  inches, 
they  are  continually  being  destroyed  or  having  their 
ends  broken  by  unevenness  of  road,  sunken  rails, 
plunging  of  truck  and  immovable  obstructions. 

Railway  men  demand  a  safety  appliance  pos- 
sessing all  of  the  following  qualifications:  Light- 
ness, neatness,  simplicity,  safety,  durability,  and  to 
be  at  the  same  time  inexpensive,  automatic,  yield 
ing,  needing  no  attention,  capable  of  being 
carried  exceedingly  close  to  and  conforming  with 
the  roadbed,  capable  of  passing  over  immovable 
obstructions  and  unevenness  of  road,  quickly  re- 
movable and  adaptable  to  any  car.  A  wheel  guard 
fender  board  to  meet  the  foregoing  specifications 


structicn,  adaptable  to  any  car  and  carrying  a  fender  board  exceedingly 
close  to  the  roadbed. 

Statistics  show  that  people  are  seldom  seriously  injured  by  the 
blow  of  the  car,  but  are  crushed  and  killed  by  getting  under  the  wheels, 
motors  or  high  rigid  fenders,  and  as  accidents  often  occur  by  persons 
falling  from  the  rear  platform  and  getting  under  the  wheels  of  the  trail 
car,  the  value  of  a  wheel  guard  fender  such  as  described  is  very 
evident. 

Regarding  the  second  idea  of  a  projecting  platform  fender,  many 
railway  managers  assert  that  a  majority  of  inventors  have  been  work- 
ing more  to  secure  public  approval,  than  from  a  practicable 
conception  of  what  is  needed. 

The  materials  of  such  a  fender  should  be  as  nearly  in- 
destructible as  possible  to  avoid  expensive  repairs.  For  this 
reason  pneumatic  tubes,  many  forms  of  rubber,  ropes,  can- 
vass and  such  substances,  being  destructible  by  weather,  ex- 
posure and  friction  with  the  roadbed,  etc.,  are  objectionable. 
We  should  have,  therefore,  a  projecting  platform  fender  con- 
structed entirely  of  iron  or  steel.  This  should  be  automatic 
and  have  a  backward,  down  yielding  movement  to  the  road- 
bed, which  action  in  contact  with  a  person  would  lessen  the 
impact  and  cause  the  one  struck  to  fall  into  the  fender,  instead 
of  throwing  him  forward,  as  with  a  rigid  device. 

A  projecting  platform  fender  should  be  constructed  so  as 
to  fold  up  over  the  drawbar  and  bumper,  and  not  interfere 
with  the  radiating  action  of  the  drawbar  when  coupled  to  an- 
other car,  and  in  going  around  curves  the  fender  should  be 
entirely  automatic  and  independent  of  the  motorman,  who 
has  sufficient  duties  to  perform  without  the  additional  one 
of  caring  for  a  fender;  besides,  accidents  are  not  anticipated 
soon  enough  for  any  motorman  to  operate  a  fender  and  stop 
the  car  simultaneously. 

As  either  of  these  described  safety  appliances  is  adaptable 
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to  any  car  on  any  street  railway,  the  manager's  preference 
and  practical  knowledge  of  the  cause  of  accidents  must 
govern  his  decision  in  adopting  either  one  or  both  devices 
for  a  car. 


The  Works  of  the  C.  &  C. 

Company. 


Electric 


FIG.  2. — CAR  WITH  FENDER  LOWERED. 

must  be  held  in  place  by  three  types  of  springs,  each  having  different 
degrees  of  strength.  There  should  also  be  three  movements  to  the 
fender  board,  downward,  a  turning  under  and  upward.  In  this  way, 
when  in  contact  with  a  movable  object,  the  minimum  power  spring 
yields  to  its  limiting  check  and  allows  the  fender  board  to  go  down- 
ward, causing  it  to  rub  the  ground.  Then  the  next  powerful  spring 
resists,  and  the  object  is  pushed  ahead  or  aside  by  the  car  in  motion. 

When  an  immovable  object  strikes  the  fender  board,  the  minimum 
power  (C)  yields  to  the  limiting  check,  and  the  fender  board  is  on  the 
ground.  Then  as  the  obstacle  does  not  move,  the  next  two  springs  (A  and 
B)  yield  and  the  fender  board  turns  under,  then  upward  and  passes  over 
the  obstruction.  Then  the  three  springs  return  the  fender  board  to  its 
normal  position.    This  method  permits  of  a  very  simple  form  of  con- 


The  C.  &  C.  Electric  Company,  whose  small  electric 
motors  for  miscellaneous  stationary  work  are  well  known, 
has  recently  been  reorganized,  and  has  secured  large  works, 
at  Garwood,  N.  J.  The  company's  object  in  taking  these 
works  is  to  extend  its  business  to  include  a  line  of  direct 
connected  and  multipolar  generators,  and,  probably,  also, 
of  street  railway  apparatus.  A  general  idea  of  the  extent 
of  the  works  will  be  obtained  from  the  cut  herewith. 

The  office  seen  at  the  extreme  left  of  the  buildings,  and 
which  is  only  150  ft.  from  the  railroad  station,  is  an  attrac- 
tive, light  building,  two  stories  high  and  separated  from 
the  buildings  comprising  the  works.  Upon  the  ground 
floor  are  the  offices  of  the  chief  engineer  and  assistants,  cost 
and  accounting  departments  and  purchasing  agent,  while 
upon  the  second  is  a  large  and  light  draughting  room  with 
necessary  blue  print  and  photographic  rooms. 

The  buildings  comprising  the  works  are  generally  upon  the  plan  of 
a  letter  "  E,"  in  which  the  main  stem  comprises  a  building,  500  ft.  X 
80  ft.,  in  which  are  located  the  main  machine  shop,  the  light  machine 
shop,  the  winding  shop  and  the  erecting  and  assembling  shop.  A  ten 
ton  electric  traveling  crane  of  an  approved  make  operates  in  this 
building,  in  which  the  various  tools  and  processes  are  so  arranged  that 
from  the  time  the  raw  materials  are  delivered  under  the  crane,  until 
the  finished  dynamo  or  motor  is  delivered  into  the  testing  room,  the 
work  never  takes  a  backward  movement.  • 

The  three  buildings  which  form  the  lines  at  right  angles  to  the 
main  building,  are  used  for  the  following  purposes:  One  building,  72  X 
110  ft.,  for  stock  room  of  raw  material,  one  building,  72  X  110  ft- » 
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for  light  winding  and  testing  room,  and  one  building,  50  X  9°  ft.,  for 
storage  and  shipping. 

In  addition  to  these  buildings  there  is  a  boiler  room  containing 
three  boilers  with  a  capacity  of  300  H.  P.  complete,  with  steam  pumps, 
etc., an  engine  room  with  an  engine  of  150  h.  p.,  with  feed  water  heater, 
etc.,  to  be  shortly  supplemented  by  a  second  engine  direct  connected  to 
multipolar  dynamos  of  150  H.  P.  capacity;  a  pattern  shop,  30  X  48  ft., 
blacksmith  shop,  30  X  4§  ft.,  a  polishing  shop,  25  X  5©  ft.,  and  a  lavatory 
of  ample  size  to  accommodate  500  hands.  Side  tracks  are  so  arranged  that 
cars  containing  raw  materials  can  be  set  in,  and  those  containing  ship- 
ments taken  out  independently,  while  an  industrial  railroad  runs  into 
all  departments  to  enable  the  expeditious  handling  of  light  materials, 
without  interfering  with  the  use  of  the  crane  tor  the  transfer  of 
heavy  materials.  The  arrangement  of  the  buildings  permits  of  the 
location  of  the  superintendent's  office  in  a  position  to  command  the 
workmen  in  all  departments.  Capacious  drying  ovens  are  provided 
for  properly  drying  such  articles  as  require  this  process  to  insure  high 
insulation. 

All  of  the  shafting  and  machinery  is  driven  by  motors  which  are 
supplied  with  current  from  dynamos  in  the  engine  room.  Much  care 
has  been  exercised  in  the  grouping  of  tools  and  machinery,  in  order  to 
show  the  great  advantages  to  be  gained  from  electrical  power  tians- 
mission,  with  a  maximum  efficiency  with  minimum  investment.  To 
this  end,  such  large  tools  as  are  in  constant  use,  are  supplied  with  indi- 
vidual motors  of  sufficient  capacity  to  operate  them,  while  the  smaller 
tools  which  require  a  varying  amount  of  power,  are  grouped  together 
upon  short  lengths  of  line  shafting  with  a  motor  sufficiently  large  to 
meet  all  requirements  made  upon  it,  but  without  the  heavy  investment 
in  motors  necessary  if  individual  motors  were  provided  for  each  tool, 
with  a  sufficient  capacity  to  operate  each  one  at  full  load.  A  casual 
inspection  of  this  feature  of  these  works,  shows  that  the  company  has 
taken  advantage  of  the  experience  gained  in  the  past,  in  the  numerous 
applications  of  its  motors  to  driving  all  classes  of  machinery. 

These  works  have  a  floor  surface  of  about  62,000  sq.  ft.,  and 
throughout  show  a  careful  consideration  of  the  advantages  to  be  gained 
by  concentration  of  departments,  and  at  the  same  time  an  arrangement 
permitting  of  growth  of  these  departments  without  interfering  with  the 
most  economical  conduct  of  the  work.  The  company  is  to  be  con- 
gratulated upon  its  new  works,  and  a  prosperity  that  warrants  its  mov- 
ing into  them. 


Prize  Tickets. 


The  Oakland  Consolidated  Street  Railway  Company, 
of  Oakland,  Cal.,  issued  some  time  ago  a  circular  contain- 
ing the  offer  given  below.  The  secretary  of  the  road 
writes  us  that  the  plan  was  very  popular,  and  that  the 
traffic  soon  increased  15  per  cent,  and  at  the  time  of  writ- 
ing was  still  constantly  increasing: 

"  To  encourage  school  children,  young  ladies  and  enterprising 
young  men,  the  Oakland  Consolidated  Street  Railway  Company  will,  on 
and  after  November  1,  1893,  issue  prize  tickets  to  patrons  of  its  roads. 
Each  passenger  when  he  or  she  pays  a  fare  will  receive  from  the  con- 
ductor a  prize  ticket  duly  canceled  with  the  bell  punch,  in  his  or  her 
presence.  The  passenger  should,  in  all  cases,  accept  this  ticket,  and 
if  he  or  she  does  not  wish  to  use  it,  should  give  it  to  some  friend  who 
intends  to  compete  for  a  prize.  The  prizes  will  be  awarded  every  two 
months.  The  first  award  will  be  made  January  2,  1894.  There  will  be 
ten  prizes  in  all,  as  follows: 

"  First  prize  $60,  second  prize  $40,  third  prize  $30,  fourth  prize  $20, 
fifth  prize,  $15,  sixth  prize  $10,  seventh  prize  $g,  eighth  prize  $7,  ninth 
prize,  $5,  tenth  prize,  $4,  in  all  $200  in  coin. 

"  The  first  prize  will  be  given  to  the  person  collecting  the  largest 
number  of  canceled  tickets;  the  second  prize  to  the  person  collecting 
the  next  largest  number,  and  so  on  through  the  list.  The  awards  will 
be  made  by  a  committee  consisting  of  representatives  from  the  Times, 
Tribune  and  Enquirer. 

"  Organize  districts,  see  all  your  friends,  ask  them  to  ride  on  the 
Oakland  Consolidated  Street  Railway  Company's  cars  and  to  save  the 
prize  tickets  which  they  receive.  Persons  feeling  that  they  cannot 
accomplish  this  work  alone,  may  associate  two  or  more  of  their  friends 
with  them  and  form  a  club,  and  increase  their  chances  for  winning  a 
prize.  The  conductors  on  the  cars  will  not  be  allowed  to  compete; 
neither  will  they  be  permitted  to  solicit  them  for  their  friends,  so  that 
everybody  will  have  a  clear  field. 

"  Instructions  to  competitors. — Asfast  as  the  tickets  are  collected, 
put  them  up  in  packages  of  100,  and  lay  them  away.  On  or  before  ten 
o'clock  P.  M.,  January  I,  1894,  make  one  package  of  all  the  tickets, 
and  place  in  this  package  a  card  with  name,  address  and  the  number  of 
tickets.  Take  or  send  the  package  to  the  secretary  of  the  Oakland 
Consolidated  Street  Railway  Company,  at  47th  and  Grove  Streets, 
Oakland.  Be  careful  to  correctly  count  the  tickets  as  an  error  might 
result  in  the  loss  of  a  prize." 

A.  K.  Grim,  Secretary. 


A  Neat  Paper  Weight. 


The  Electric  Railway  Equipment  Company,  of  Cincinnati,  O.,  has 
sent  us  with  its  "  compliments  of  the  season,"  one  of  the  products  of  its 
foundry  in  the  shape  of  a  souvenir  paper  weight,  which  is  extremely 
tasteful  in  design  and  which  has  already  proved  itself  very  useful. 


electric  cars. 


Report  of  Citizens'  Traction  Company, 
Pittsburgh,  Pa., 

For  Year  Ending  October  31ST,  1893. 

PASSENGERS,  TRIPS  AND  MILES. 

Total  number  of  passengers  in  cable  cars   12,999,478 

1,848,373 

14,847,851 

241,605 
75,366 

3i6,97i 
2,037,262 
459,223 

2,496,485 


Total . 


Total  trips  run  by  cable  cars. .  . 
"  "  electric  cars. 


Total. 


Total  miles  run  by  cable  cars  .  . 
"         "         "      electric  cars 


Total. 


EARNINGS  AND  EXPENSES. 

Total  receipts  from  cable  cars   $627,558.27 

"  "       "    electric  cars   80,437.07 


Total  earnings  from  cars   $"07,995.34 

Total  operating  expenses  of  cable  cars   $332,644.48 

"  "  "  electric  cars   57,189-33 

Total  expense  of  operating   $389,833.81 

Note  : — In  operating  expenses,  all  expense  is  included  except  in- 
terest, taxes,  damages  and  dividends. 

PER  CENT  OF  RECEIPTS  FOR  OPERATING.. 

Cable  cars  53-    per  cent. 

Electric  cars  71. 1  " 


Average  55-1  Per  cent. 

DAILY  EXPENSE  OF  OPERATING  CABLE  POWER  HOUSE,    725  H.  P. 

Oil,  Grease  and  Waste   $2.31 

Fuel   28.74 

Water   3.60 

Labor   27.16 


$61.81 


Total  

Cost  per  H.  P.,  20  hours   8.5  cents. 

Cost  per  H.  P. ,    1  hour  42  cent. 

DAILY  EXPENSE  OF  OPERATING  ELECTRIC  POWER  HOUSE  22  HOURS  PER 
DAY,  AND  2l6  H.  P. 

Oil,  Grease  and  Waste   $  .56 

Fuel   9.47 

Water   .98 

Labor   8.96 


Total   $19-97 

Cost  per  h.  p.,  per  day   9.20  cents. 

Cost  per  H,  P..  per  day  41  cent. 

DETAIL  OF  COST  OF  MOTIVE  POWER  PER  CAR  MILE. 

Coal  8.45  lbs.  Cable.     Cost.      .51  cent. 

Oil,  Waste  and  Water.  .  .  "  "         .10  cent. 

Labor   "  "        .49  cent. 


Total  cost   1. 10  cents. 

Coal  11. 36  lbs.  Electric,    Cost.  .80  cent. 

Oil,  Waste  and  Water.  .                     "            "  .10  cent. 

Labor                                               "            "  .70  cent. 


Total  cost   1.60  cents. 

CABLE  ROAD. 

Miles  run.  2,037,262 

Receipts  per  mile   30.80  cents. 

Expenses  per  mile   16.33  cents. 


Profit  per  mile   T4-47  cents. 

Profit  for  the  year   $294,913.79 

ELECTRIC  ROAD. 

Miles  run  459,223. 

Receipts  per  mile   1 7.51  cents. 

Expense  per  mile   12.45  cents. 


Profit  per  mile. .  .  . 
Profit  for  the  year. 


TAXES  PAID. 


State. . . 
County. 
City..  . 


Total  

Increase  over  last  year  

Paid  on  account  of  accidents  and  damage.  . . . 
Repairs  to  cable  cars,  .75  cent  per  mile  run. 
Repairs  to  electric  cars  .35  cent  per  mile  run. 


5.06  cents. 
$23,247. 74 

$32,471.31 

53-1° 
7,192.88 

$39,717.29 
$14,497.82 
$  3.644-45 
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Legal. 


Street  Railway   Service — Injury  to  Passenger — Con- 
tributory Negligence — Question  for  Jury — Note. 

1.  Where  a  passenger  was  injured  by  being  thrown 
from  defendant's  car  by  a  sudden  jerk  of  the  car,  while 
preparing  to  get  off  (while  car  is  in  motion),  after  having 
given  conductor  a  signal  to  stop,  the  question  of  plaint- 
iff's contributory  negligence  is  for  the  jury  to  determine. 

2.  In  the  absence  of  evidence  to  show,  or  tending  to 
show,  the  cause  of  the  injury  to  the  passenger,  and  no 
affirmative  testimony  that  the  company  neglected  any 
duty  to  the  plaintiff,  held,  that  the  submission  of  the 
question  of  defendant's  negligence  to  the  jury  was  erro- 
neous.   Judgment  for  plaintiff  reversed. 

Bradley  v.  Ft.  Wayne,  etc.,  St.  Ry.,  Mich.  S.  C,  De- 
cember 22,  1892. 

Note:  Preparation  to  alight  while  car  is  in  motion  has 
been  a  fruitful  cause  of  injury  and  subsequent  litigation. 
It  is  the  duty  of  the  company's  servants  in  charge  of  a 
car  to  stop  it  at  street  crossings  or  other  regular  stopping 
places,  when  so  requested,  to  permit  passengers  to  leave 
the  car,  and  those  who  wish  to  alight  have  the  right  to 
rely  upon  the  performance  of  that  duty.  And  while  a  pas- 
senger has  a  right  to  remain  in  his  seat  until  the  car 
comes  to  a  full  stop,  it  is  generally  a  mutual  saving  of  time 
to  both  carrier  and  passenger  for  the  passenger  to  leave 
his  or  her  seat  and  make  preparation  to  alight  while  the 
car  is  still  in  motion.  Hence  custom,  supported  by 
numerous  decisions,  uphold  the  rule  that,  when  a  passen- 
ger has  signaled  the  conductor  to  stop  the  car,  it  is  not 
negligence  per  se  to  proceed  to  the  rear  platform  (or  side 
of  an  open  car)  while  the  car  is  slowing  up,  and  wait 
there  until  he  can  safely  alight.  But  in  doing  so  he 
assumes  the  risk  of  all  the  ordinary  movements  of  such  a 
car  properly  managed,  but  if,  while  proceeding  to  the 
rear  platform  or  footboard,  or  while  waiting  there  to 
alight,  he  is  thrown  to  the  ground  and  injured,  by  a 
sudden  jerk  of  the  car  caused  by  the  negligence  of  the 
company's  servants,  the  fact  that  he  left  his  seat  while  the 
car  was  in  motion,  and  prepared  to  alight  will  not  defeat 
a  recovery.  See,  Medler  v.  St.  Ry.  Co.,  12  N.  Y.  Supp. 
930;  Ganley  v.  St.  Ry.  Co.  7  N.  Y.  Supp.  854;  Bowie  v. 
St.  Ry.  Co.,  10  So.  Rep.  574;  Nichols  v.  St.  Ry.  Co.,  38  N. 
Y.  131;  St.  Ry.  Co.  v.  Findley,  76  Ga.  311;  Harmon  v.  St. 
Ry.  Co.,  17  Wash.  Law.  Rep.  426;  St.  Ry.  Co.  v.  Calder- 
wood,  89  Ala.  247;  Ridenour  v.  St.  Ry.  Co.,  102  Mo.  270 
and  14  So.  W.  Rep.  760. 

It  has  been  regarded  as  a  reasonable  safeguard 
against  accidents  to  forbid  departure  from  a  car  while  it 
is  in  motion,  but  a  passenger  does  not  violate  this  regula- 
tion or  necessarily  preclude  a  recovery  against  the  com- 
pany for  the  latter's  negligence,  by  walking  while  the 
car  is  in  motion,  toward  the  rear  end  (or  side)  for  the 
purpose  of  descending  to  the  lower  platform  of  a  double 
decked  car.  See  St.  Ry.  Co.  v.  Leonhart,  66  Md.  70;  or 
5  Alt.  Rep.  346.  See  also,  Booth's  Law  of  Street  Rail- 
ways, 470. 


Street  Railway  Companies- — Liability  for  Injury  to 
Pedestrians — Swung  Around  a  Corner.  This  action 
was  brought  to  recover  damages  from  the  defendant 
company  for  personal  injuries.  The  testimony  showed 
that  plaintiff  was  standing  near  the  side  of  the  track, 
waiting  for  a  car  to  go  by.  She  testified  that  she 
saw  the  car;  that  she  was  looking  north  at  some 
teams,  while  the  car  was  coming  from  the  south;  that 
she  saw  the  front  of  the  car  go  by  her,  and  thought 
she  was  far  enough  from  the  track  to  be  safe,  but  was 
struck  by  the  rear  end  of  the  car  as  it  was  swung 
around  the  corner  at  a  turn. 

Held,  that  in  the  absence  of  any  claim  or  proof  of 
defect  in  the  car  or  its  equipment  or  in  the  track,  or  of 
testimony  of  anything  unusual  or  improper  in  the  man- 
agement of  the  car,  that  there  was  no  evidence  of  negli- 
gence on  the  part  of  defendant,  no  recovery  could  be  had. 

Widmer  v.  West  End  Street  Railway  Co.,  Mass.  S.  J.  C, 
January  6,  1893. 


Rapid  Transit  Plans  in  New  York. 


The  Rapid  Transit  Commissioners  have  at  last  decided  upon  a 
plan  upon  which  to  invite  bids.  The  new  plan  provides  for  a  West 
Side  line,  beginning  at  the  Battery  and  running  up  West  Street,  West 
nth  Street,  Seventh  Avenue,  Broadway,  the  Boulevard,  Eleventh 
Avenue  and  Kingsbridge  Road  to  the  city  line.  The  East  Side  line 
has  two  branches,  one  starting  from  the  Battery  and  running  up  South, 
James,  Centre  and  Marion  Streets,  Lafayette  Place  and  Fourth  Avenue, 
and  the  other  starting  from  the  City  Hall  and  running  up  Centre,  Canal 
and  Wooster  Streets  and  University  Place  to  14th  Street.  A  connect- 
ing line  is  also  provided  through  14th  Street  from  Fourth  to  Seventh 
Avenues. 

These  lines  must  all  be  operated  by  electricity  or  some  power  not 
requiring  combustion  on  the  road,  and  must  be  independent  of  the 
Manhattan  Elevated  Railway. 


Interesting  Legal  Decision  in  Cleveland,  0. 


An  interesting  case  was  recently  decided  against  the  Brooklyn 
Street  Railroad  Company  and  the  New  York,  Chicago  &  St.  Louis 
Railroad  Company,  joint  defendants,  in  favor  of  the  estate  of  Isabella 
Mooney,  deceased,  in  the  Ohio  Court  of  Common  Pleas.  It  was 
charged  that  the  plaintiff  came  to  her  death  through  a  complication  of 
diseases  induced  by  nervous  shock  caused  by  a  collision  between  a 
train  of  the  former  and  a  locomotive  of  the  latter  company,  on  Septem- 
ber 6  last. 

The  damages  claimed  were  $10,000,  the  maximum  amount  claim- 
able, but  the  Ohio  State  law  provides  that  in  case  of  death  from  such 
a  cause,  the  corporation  or  person  causing  the  same  is  liable  for  the 
actual  pecuniary  loss  sustained  by  the  survivers  of  the  deceased  up  to  a 
maximum  amount  of  $10,000.  In  this  case  the  deceased  left  three 
sons,  all  of  age,  and  the  question  of  the  pecuniary  loss  to  these  sons, 
aside  from  all  feeling  of  sentiment,  was  charged  minutely  to  the  jury. 
The  verdict  was  for  only  $400  each  against  the  companies.  The  case 
has  been  taken  to  the  Circuit  Court  on  errors. 


Automatic  Cable  Signaling  Device. 


A  method  of  automatically  signaling  the  power  station  in  a  cable 
system,  in  case  the  grip  of  the  car  cannot  be  unfastened  from  the  cable, 
has  recently  been  patented  by  J.  Sachs,  of  New  York.  The  system 
consists  of  a  number  of  small  and  simple  electric  signal  boxes  located 
in  the  cable  conduit  at  every  wheel  pit.  The  hook  or  arm  that  actu- 
ates the  signal  projects  into  the  conduit.  On  the  grip  of  the  car  and 
below  the  slot  is  an  arm  or  projection  which,  although  normally  in 
such  position  as  to  be  safe  from  and  not  strike  the  arm  of  the  signal 
box,  its  position  can  be  immediately  changed  by  pulling  a  suitable 
lever,  at  either  end  of  the  car.  In  this  way  a  moving  car  will  strike 
the  signal  arm  and  move  it,  thereby  actuating  the  signal  box  and  trans- 
mitting the  signal  to  the  station.  If  the  gripman  notices  that  his  car 
is  unmanageable,  he  simply  pulls  this  hook  or  lever  on  the  platform  of 
the  car,  and  thereby  operates  the  next  signal  box  in  the  conduit.  By 
always  setting  the  lever  on  stopping  the  car,  the  signal  will  be  trans- 
mitted automatically  if  the  grip  should  become  caught  in  a  strand  of 
the  cable. 

Rapid  Transit  Wins  in  Cincinnati. 


The  Cincinnati  Street  Railway  Company,  after  a  long  fight,  was 
recently  granted,  by  the  Board  of  Administration,  the  franchises  de- 
sired for  its  proposed  extensions,  and  the  right  to  equip  its  lines  elec- 
trically. 

The  franchises  granted  provide  that  all  old  tracks  where  electric 
motor  cars  are  to  be  used  be  replaced  by  girder  rails  of  satisfactory 
weight  and  pattern,  and  all  pavements  disturbed  in  construction  be 
replaced  to  the  satisfaction  of  the  Board  of  Administration.  The  com- 
pany is  also  obliged  to  use  iron  poles  throughout,  and  no  wires  to  be 
less  than  twenty  feet  above  the  street,  except  where  required  by  over- 
head bridges,  etc.  The  Board  of  Administration  reserves  the  right  to 
require,  when  it  may  be  deemed  expedient,  all  feeder  wires  and  mains, 
except  the  necessary  connecting  and  supply  wires,  to  be  placed  in  suit- 
able underground  conduits.  This  is  to  be  done  as  soon  as  a  successful 
underground  system  is  in  operation  in  any  city  of  the  United  States. 

The  company  is  also  required  to  maintain  in  good  order  all  streets 
and  pavements  disturbed  in  construction  for  a  period  of  two  years, 
and  also  to  make  good  all  damage  to  pavements  caused  by  the  yield- 
ing of  its  tracks.  Open  cars  must  be  run  in  summer  and  closed  cars 
heated  in  winter.  Cars  shall  leave  the  starting  points  of  all  lines  up 
to  12:30  a.  m.  A  full  system  of  transfers  on  a  five  cent  fare  is  also 
provided  for. 

As  to  license  fees,  the  company  must  pay  to  the  city  a  license  fee 
of  $4  per  foot  length  of  body,  inside  measurement,  on  each  car  per 
year,  account  to  be  kept  and  submitted  of  all  extra  cars  in  emergency 
service,  and  also  the  sum  of  5  per  cent,  on  the  entire  gross  earn- 
ings of  all  lines  owned  and  operated.  All  the  extensions  author- 
ized must  be  commenced  within  three  months  and  completed  and  in 
operation  within  one  year  from  the  date  of  the  granting  of  the 
franchises. 

The  franchises  granted  expire  with  the  existing  franchises  of  the 
lines  to  be  extended,  and  as  the  shortest  of  these  has  eighteen  years 
to  run,  the  new  franchises  are  practically  for  eighteen  years  from  date, 


January,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


61 


A  RETROSPECT  OF  THE  PAST  YEAR'S  BUSINESS: 
THE  PROSPECTS  FOR  1894. 


The  past  year  has  been  one  of  great  activity  in  street 
railway  construction.  During  the  first  six  months  all  the 
manufacturers  of  street  railway  supplies  had  their  facili- 
ties taxed  to  the  uttermost  to  supply  the  large  demand 
made  upon  them,  and  though  the  last  six  months  have 
been  a  period  of  general  depression  throughout  the  busi- 
ness world,  the  demand  for  equipment  does  not  seem  to 
have  slackened  to  a  very  large  extent.  To  lay  before  our 
readers  what  was  thought  of  the  past  year's  business,  and 
what  is  expected  in  1894  by  the  dealers  in  street  railway 
appliances,  we  addressed  a  circular  letter  to  the  promi- 
nent manufacturers,  asking  for  an  opinion  on  this  subject 
for  publication.  The  following  are  some  of  the  replies 
received: 

AMERICAN  CAR  COMPANY. 

St.  Louis,  Mo.,  December  14,  1893. 
Gentlemen: — We  have  no  reason  to  complain  of  the  past  year, 
having  built  in  the  neighborhood  of    1,000  cars,  and  increased  our 
capacity  so  as  to  largely  exceed  that  output  during  the  year  1894.  We 
have  no  reason  to  believe  these  expectations  will  not  be  fulfilled. 
Respectfully, 

American  Car  Company. 

E.  Alexander,  Secretary. 


SAMSON  CORDAGE  WORKS. 

Boston,  Mass.,  December  14,  1893. 
Gentlemen: — We  are  increasing  our  sales  of  trolley  cord  consid 
erably,  sending  our  special  Samson  Spot  cord  for  this  purpose  largely 
We  look  for  an  increased  business  in  this  line  next  year. 

Yours  very  truly, 

Herbert  G.  Pratt. 


THE  LUNKENHEIMER  COMPANY. 

Cincinnati,  O.,  December  16,  1893. 
Gentlemen: — The  volume  of  our  business  for  this  year  compares 
very  well  with  last  year,  taking  all  things  into  consideration,  and  has 
only  fallen  behind  about  15  per  cent,  in  sales  for  the  entire  year.  Col- 
lections have  been  very  good  with  us  for  the  last  sixty  days,  and  trade 
has  opened  up  somewhat,  and  we  expect  very  large  sales  for  1894.  We 
hope  we  shall  not  be  disappointed. 

Yours  truly, 

The  Lunkenheimer  Company. 


PRATT  &  WHITNEY  COMPANY. 

Hartford,  Conn.,  December  14,  1893. 

Gentlemen: — The  volume  of  our  business  for  1893  up  to  July  1 
was  15  per  cent,  greater  than  for  the  same  period  in  1892,  but  since 
that  date  it  has  fallen  off  so  much  that  the  business  for  the  year  is  2C 
per  cent,  less  than  for  1892.  We  have  known  times  when  business  was 
very  much  lighter  than  now,  and  do  not  look  for  an  important  increase 
in  business  before  1895,  unless  we  shall  be  fortunate  enough  to  obtain 
some  contracts  of  a  special  character,  which  we  hope  to  do. 

The  milling,  drilling,  brass  finishing,  automatic  screw  making  and 
automatic  weighing  machines  exhibited  at  the  Columbian  Exposition 
attracted  universal  attention,  and  the  exhibition  has  already  resulted 
in  some  business. 

Very  truly  yours, 

Pratt  &  Whitney  Company. 
R.  F.  Blodgett,  Secretary. 


THE  WADDELL-ENTZ  COMPANY. 

New  York,  December  13,  1893. 
Gentlemen:— Our  batteries  during  the  last  year  have  been  giving 
good  satisfaction  where  used,  and  have  proved  their  desirability  for 
street  railway  service.  The  most  extensive  plant  of  this  kind  which 
we  have  installed  is  that  on  the  Second  Avenue  line  in  New  York 
City,  familiar  to  your  readers  through  the  able  description  published  in 
the  December  number  of  the  Street  Railway  Journal.  You  will  be 
interested  to  learn  that  this  battery  has  been  adopted  for  traction  pur- 
poses by  the  Accumulatoren  Fabrik  Aktiengesellschaft  for  introduc- 
tion in  Switzerland,  Austria  and  Germany. 

The  showing  made  on  Second  Avenue  has  attracted  careful  atten- 
tion of  the  street  railway  men  from  all  parts  of  the  world,  and  the  out- 
look for  the  season  of  1894  is  very  promising. 

Yours  very  truly, 

The  Waddell-Entz  Company, 

J.  A.  Machado,  Secretary. 


THE   DORNER  &  DUTTON  MANUFACTURING  COMPANY. 

Cleveland,  O.,  December  19,  1893. 
Gentlemen: — In  reference  to  comparison  of  business  done  this 
year  with  last  year,  we  find  that  in  most  of  our  branches,  we  have  done 
a  greater  business  than  we  did  in  1892.  We  have  considerably  increased 
oar  plant  this  year,  and  anticipate  a  much  larger  trade  next  year,  es- 
pecially in  the  truck  line. 

Very  truly  yours, 

The  Dorner  &  Dutton  Manufacturing  Company, 

W.  A.  Dutton. 


WM.  B.  MERRILL  &  COMPANY, 
SOLE  manufacturers  of 
The  Tripp  Metallic  Packing  Company. 

Boston,  Mass.,  December  15,  1893. 
Gentlemen: — Our  business  for  1893  has  shown  an  increase  over 
any  previous  year,  far  ahead  of  anything  we  had  anticipated.    A  gen- 
erous share  of  our  orders  is  for  packings  required  for  engines  designed 
for  street  railway  service. 

Yours  very  truly, 

Wm.  B.  Merrill  &  Company. 

H.  J.  WIGHTMAN  &  COMPANY. 

Scranton,  Pa.,  December  20,  1893. 
Gentlemen: — As  for  the  outlook  the  coming  year,  while  perhaps 
not  as  promising  as  the  opening  of  the  present  year,  we  think  there  is 
every  reason  for  looking  for  a  continuation  of  the  improvement  in  the 
business  outlook,  which  has  certainly  commenced. 

Yours  very  truly, 

H.  J.  Wightman  &  Company, 
H.  J.  Wightman. 


J.  M.  JONES'  SONS. 

Troy,  N.  Y.  December  30,  1893. 
Gentlemen: — We  are  well  satisfied  with  the  amount  of  business 
done  in  the  past  year,  and  look  forward  to  1894  as  being  a  good  year. 

Yours  truly, 

J.  M.  Jones'  Sons. 

IMPERIAL  PINE  PRODUCT  COMPANY. 

New  York,  December  20,  1893. 
Gentlemen: — Our  "  Imperial  Cable  Coating  "  is  growing  in  favor, 
and  is  being  widely  adopted.    It  seems  to  really  fill  a  long  felt  want 
for  a  perfect  and  satisfactory  coating  for  cables  for  railroads  and  for 
collieries. 

Yours  very  truly, 

C.  W.  Kirby,  Jr.,  Treasurer. 


BROWN  &  SHARPE  MANUFACTURING  COMPANY. 

Providence.  R.  I.,  December  15,  1893. 
Gentlemen:— We  find  that  for  the  first  six  months  of  this  year 
our  business,  in  comparison  with  that  of  1892,  was  considerably  larger, 
as  shown  by  the  amount  of  sales.  During  August  the  demand  for 
machine  tools  almost  ceased,  but  during  October  and  November  the 
sales  were  greater  than  anticipated,  so  that  the  total  for  the  first  eleven 
months  of  the  year  was  but  slightly  below  that  for  the  same  part  of 
1892.  We  anticipate  a  gradual  revival  of  business,  and,  on  the  whole, 
satisfactory  results  before  the  end  of  1894. 
Yours  truly, 

Brown  &  Sharpe  Manufacturing  Company. 

PHILADELPHIA  ENGINEERING  WORKS,  Ltd. 

Philadelphia,  Pa.,  December  21,  1893. 
Dear  Sirs: — We  have  just  completed  a  22  X  48  in.  Corliss  engine 
at  the  works  of  the  Delaware  County  Construction  Company,  this 
engine  being  used  for  driving  electric  railway  generators.  Also  a 
1,000  H.  P.  cross  compound,  condensing  engine  for  the  Hudson  Elec- 
tric Light  Company,  Hoboken,  N.  J.,  this  engine  being  used  for  rail- 
way work.  During  the  first  months  of  this  year,  we  were  fortunate 
enough  to  secure  sufficient  orders  to  keep  us  busy  night  and  day  until 
June.  Since  then  orders  have  been  falling  off  very  markedly,  this 
being  due  to  the  general  depression  in  business  throughout  the 
country. 

At  the  present  time  we  have  quite  a  number  of  inquiries,  and  from 
appearances  we  have  every  reason  to  believe  that  our  business  next 
year  will  increase  in  volume  at  low  prices. 

During  the  last  few  months  we  have  made  quite  a  number  of  im- 
provements in  our  shop  tools  and  fixtures,  by  means  of  which  we  hope 
to  more  efficiently  and  economically  produce  our  machinery. 
Yours  truly, 

Philadelphia  Engineering  Works,  Ltd., 
Victor  O.  Strotel,  Secretary  and  Treasurer. 
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HILLES  &  JONES  COMPANY. 

Wilmington,  Del.,  December  14,  1893. 
Gentlemen: — As  you  are  aware,  business  in  our  special  line  of 
building  machine  tools  is  extremely  quiet,  and  it  is  not  worth  while  to 
explain  what  we  think  is  the  cause,  further  than  to  say  that  it  is  fear 
of  tariff  reductions  which  the  present  Congress  seems  determined  to 
enforce.  Yours  truly, 

Hilles  &  Jones  Company. 

L.  P.  &  D.  TRANSMITTER  COMPANY. 

Montpelier,  Vt.,  December,  13,  1893. 
Gentlemen: — Notwithstanding  the  very  bad  year  for  business,  the 
demand  for  our  transmitters  has  exceeded  1892  thus  far  by  25  per  cent. 
The  great  trouble  has  been  in  getting  paid  for  machinery  sold.  As  for 
the  other  branches  of  our  business,  they  have  been  practically  dead  this 
year.  Yours  truly, 

L.  P.  &.  D.  Transmitter  Company. 

HINE  &  ROBERTSON. 

New  York,  December  14,  1893. 
Gentlemen: — Had  the  depression  in  business  not  occurred,  we 
have  every  reason  to  believe  our  business  this  year  would  have  far 
exceeded  that  of  last  year.  We  do  very  little  with  street  railways, 
because  contracts  for  the  plants  are  let  to  certain  contractors.  We 
cultivate  their  acquaintance,  and  in  that  way  get  what  business  we  have 
in  that  particular  line. 

Wishing  you  continued  success,  we  remain, 

Yours  very  truly, 

Hine  &  Robertson. 

HARRINGTON,  ROBINSON  &  COMPANY. 

Boston,  Mass.,  December  16,  1893. 
Gentlemen: — Our  business  of  the  first  half  of  1893  was  very  satis- 
factory. It  is  perhaps  needless  to  add  however,  that  the  last  half  has 
been  decidedly  the  reverse.  We  think,  however,  taking  the  year  as  a 
whole,  the  amount  of  business  done  will  not  be  far  behind  that  of  the 
year  1892. 

It  seems  to  us  that  the  present  outlook  for  business  in  1894,  is 
very  good,  but  we  would  be  chary  of  positively  assuring  ourselves  of 
this  result.  Very  truly, 

Harrington,  Robinson  &  Company. 

MILLERS  FALLS  COMPANY. 

New  York,  December  14,  1893. 
Gentlemen: — Our  business  for  the  eleven  months  of  1893  fell 
short  2  per  cent,  from  last  year,  but  was  larger  than  in  any  former 
year.  The  home  trade  fell  off  very  much,  but  export  demand  in- 
creased in  about  the  same  ratio.  We  are  always  bringing  out  new 
tools,  and  have  added  such  new  machinery  as  was  needed  for  the  new 
goods. 

For  some  reason  the  track  drills,  which  we  advertised  in  your 
paper  are  having  a  good  run,  regardless  of  the  hard  times.  In  regard 
to  the  future  we  have  not  very  high  hopes.  We  would  sooner  risk  the 
old  time  policy  of  government.       Truly  yours, 

Millers  Falls  Company, 
H.  L.  Pratt,  President. 

CROCKER-WHEELER  COMPANY. 

New  York,  December  11,  1893. 
Gentlemen: — We  have  not  as  yet  extended  the  manufacture  of 
our  special  types  of  apparatus  into  the  direct  street  railway  line,  our 
apparatus  being  supplied  with  power,  in  many  instances,  however, 
throughout  the  country,  from  street  railway  circuits.  We  are  how- 
ever, at  this  time  just  commencing  the  manufacture  of  the  larger  dy- 
namos, using  the  Bradley  type  of  bar  wound  armature  construction, 
the  patents  on  which  type  are  solely  owned  by  this  company.  The 
peculiar  non  burn-out  type  of  these  armatures,  we  are  very  sure,  will 
readily  commend  them  to  railway  managers,  and  we  shall  therefore 
hope  a  year  hence  to  be  able  to  report  to  you  a  considerable  output  of 
this  type  of  machine. 

Yours  very  truly, 

Crocker-Wheeler  Electric  Company. 

H.  L.  Lufkin,  Manager. 

THE  BALL  &  WOOD  COMPANY. 

New  York,  December  15,  1893. 
Dear  Sirs: — The  business  conditions  which  have  existed  for  the 
past  six  months  have  so  affected  every  branch  of  industry  that  few 
establishments,  if  any,  we  think,  will  be  able  to  report  any  increase 
over  1892.  While  we  are  no  exception  to  this  rule,  yet  orders  have 
been  received  which  have  kept  our  factory  busy,  and  rendered  unneces- 
sary either  the  shutting  down  of  the  works,  the  discharge  of  our  men, 
or  the  reduction  of  wages. 

As  regards  the  outlook  for  1894,  with  the  Silver  and  Tariff  ques- 
tions settled,  we  see  no  reason  why,  with  the  opening  of  spring,  con- 
ditions should  not  be  favorable  to  active  business  in  all  directions.  As 
long,  however,  as  either  of  these  questions  remains  in  abeyance  and 
the  subject  of  Congressional  action  we  believe,  by  just  so  long,  we  can 
expect  lack  of  confidence  and  a  continuance  of  existing  depression. 

Yours  truly, 

The  Ball  &  Wood  Company, 
Thos.  C.  Wood,  President. 


WILLIAM  WHARTON  JR.   &   COMPANY,  INCORPORATED. 

Philadelphia,  Pa.,  December  13,  1893. 
Gentlemen: — During  1893,  we  have  been  extremely  busy  in  all 
our  departments,  many  of  them  running  double  turn  the  entire  year, 
the  demand  for  our  "  Integral"  special  work  being  constantly  increas- 
ing and  taxing  our  efforts  to  keep  up  with  it.  The  closing  year  will 
show  an  output  nearly  100  per  cent,  greater  than  any  prior  year,  and  the 
only  disagreeable  factor  is  that  prices  have  been  cut  to  such  low  figures 
that  the  profits  of  the  business  are  not  such  as  are  warranted  by  its 
intricacies  and  destruction  of  brain  tissue.  In  regard  to  the  prospect 
for  business  during  1894,  we  do  not  care  to  express  an  opinion. 
Yours  truly, 

Wm.  Wharton  Jr.  &  Company,  Incorporated. 

JAMES  A.  TRIMBLE. 

New  York,  December  15,  1893. 
Gentlemen: — My  business  during  the  year  1893  has  been  a  gain  on 
the  previous  one,  notwithstanding  the  fact  that  it  was  somewhat  retarded 
by  building  an  addition  to  my  factory  of  two  extra  stories,  which  now 
gives  a  capacity  of  twenty-five  to  thirty  cars  per  month.  I  am  now 
finishing  some  cars  for  Steinway  Railway  Company,  of  Long  Island, 
also  a  lot  of  work  for  Brooklyn,  Jersey  City  and  others,  and  am  in 
good  shape  for  next  year's  trade.  I  do  not  pretend  to  compete  against 
cheap  builders,  as  I  only  do  a  high  grade  of  work ,  as  proved  by  the  con- 
tinuance of  my  customers  during  the  past  fifteen  years. 

Respectfully  yours, 

James  A.  Trimble. 


ROBINSON  ELECTRIC  TRUCK  &  SUPPLY  COMPANY. 

Boston,  Mass.,  December  19,  1893. 
Dear  Sirs: — Our  business  during  the  last  year  has  been  consider- 
ably larger  than  ever  before,  and  the  prospects  for  1894  are  excellent. 

One  significant  fact  shows  the  estimation  in  which  the  Robinson 
radial  truck  is  held  by  users,  and  that  is,  that  we  have  repeatedly  re- 
ceived second,  third,  fourth,  and  even  fifth  and  sixth,  orders  from  the 
same  companies  for  these  trucks,  together  with  endorsements  of  the 
highest  character  as  to  efficiency,  economy  in  power  and  maintenance 
and  satisfaction  given. 

Yours  very  truly, 
Robinson  Electric  Truck  &  Supply  Company, 
Wm.  Robinson,  General  Manager. 

ELI  B.  HALLOWELL  &  COMPANY. 

Philadelphia,  Pa.,  December  15,  1893. 
Gentlemen: — Our  business  for  this  year,  as  compared  with  last, 
has  been  more  satisfactory,  inasmuch  that,  while  the  volume  has  not 
been  as  large,  the  net  results  are  about  equal.  We  dont  look  for  any 
boom  next  year,  but  still  think  that  a  fair  amount  of  trade  will  be  done. 
The  most  promising  outlook  to  us  is  in  the  electric  railroad  line.  We 
hear  of  new  roads  almost  every  day.  As  a  matter  of  course  a  great 
many  will  not  be  built,  but  there  will  be  enough  done  to  keep  a  good 
many  busy.  We  have  made  arrangements  to  handle  a  good  many 
octagon  poles  and  also  sawn  ties,  and  will  be  pleased  to  name  prices  at 
any  time.    Wishing  you  a  prosperous  new  year,  we  are, 

Yours  very  truly, 
Eli  B.  Hallowell  &  Company. 


THE  ELECTRIC  RAILWAY  EQUIPMENT  COMPANY. 

Cincinnati,  O.,  December  19,  1893. 

Gentlemen: — During  the  last  year  we  have  enjoyed  a  fair  run  of 
business,  considering  the  dullness  and  stringency  of  the  times.  Our 
sales  for  November  and  December  show  that  quite  a  revival  has  taken 
place  in  the  electric  equipment  of  roads.  We  have  this  year  brought 
out  quite  a  number  of  novelties  for  use  in  overhead  construction,  and 
have  enjoyed  an  exceptionally  large  sale  of  our  patent  joint,  wrought 
iron  and  steel,  tubular  poles,  having  received  orders  for  nearly  6,000 
within  the  last  four  weeks. 

The  outlook  for  the  coming  season  looks  as  if  there  would  be  a 
considerable  amount  of  business,  if  nothing  happens  to  upset  the  finan- 
cial condition  of  the  country,  and  we  look  for  large  business  next  year 
if  things  continue  to  improve  as  they  seem  to  have  done  the  last  month 
or  two. 

Yours  respectfully, 

The  Electric  Railway  Equipment  Conpany. 

GRAHAM  EQUIPMENT  COMPANY. 

Boston,  Mass.,  December  15,  1893. 
Gentlemen: — We  have  met  with  unexpected  success  in  our  busi- 
ness during  the  year  drawing  to  a  close.  We  have  trucks  running  to- 
day and  giving  satisfaction  in  Milwaukee,  Pittsburgh,  Philadelphia, 
Providence,  South  Braintree,  Bath,  New  Haven  and  Hazleton,  Pa., 
and  we  have  orders  ahead  for  spring  delivery.  We  have  opened  an 
office  and  established  a  plant  in  the  city  of  Philadelphia  so  that  we  can 
give  our  customers  prompt  delivery  in  Southern  and  Southeastern 
States.  At  the  same  time  we  are  in  a  central  point,  and  quite  able 
to  compete  with  any  truck  makers  in  that  section.  We  are  arranging 
for  an  entire  new  plant  in  Boston.  The  plans  are  all  ready,  and  special 
machinery  is  being  designed.  Taking  everything  into  consideration, 
we  anticipate  a  heavy  business  in  1894,  and  we  are  getting  ready  for  it. 
If  the  volume  of  business  is  equal  to  our  expectation,  we  feel  confident 
of  our  ability  to  satisfy  all  our  customers. 

Respectfully, 

Graham  Equipment  Company. 
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HEINE  SAFETY  BOILER  COMPANY. 

St.  Louis,  Mo.,  December  11,  1893. 
Gentlemen: — We  are  glad  to  be  able  to  state  that  business  is  rap- 
idly reviving  with  us,  and  we  have  very  little  complaint  to  offer  in  that 
respect.  We  are  encouraged  to  believe  that  the  business  of  1894  will 
go  far  to  make  up  for  the  shortage  which  everyone  has  experienced 
in  the  1893  business. 

Heine  Safety  Boiler  Company, 

S.  D.  Merton,  Secretary. 

THE  DELAWARE  HARD  FIBRE  COMPANY. 

Wilmington,  Del.,  December  13,  1893. 

Gentlemen: — The  only  item  of  interest  which  we  can  report  just 
now  is  that  we  have  opened  a  store  at  15  Long  Lane,  London,  E.  C, 
where  we  have  shipped  a  large  stock  of  our  product,  and  from  which 
all  of  our  European  business  will  hereafter  be  conducted. 

Delaware  Hard  Fibre  Company, 

C.  G.  Rupert,  Manager. 

WADHAMS  OIL  &  GREASE  COMPANY. 

Milwaukee,  December  16,  1893. 
Gentlemen: — The  first  four  months  of  this  year  were  marked  with 
the  most  satisfactory  business  ever  done  by  this  company  in  the  same 
period  of  time.  The  general  depression  during  the  summer  and  fall 
was  very  noticeable  in  our  line  of  trade,  and  on  the  whole  our  business 
will  probably  fall  short  of  that  of  last  year  by  about  15  per  cent.  In 
some  special  lines,  such  as  Wadhams  graphite  curve  grease  and  Badger 
motor  lubricants,  our  sales  ran  far  in  advance  of  1892. 

We  look  forward  to  a  good,  healthy  state  of  affairs  for  the  new 
year.  Collections  are  decidedly  improved,  and  a  much  easier  feeling 
seems  to  prevail.  Wishing  you  the  compliments  of  the  season,  we 
remain,  Yours  truly, 

Wadhams  Oil  &  Grease  Company. 


CENTRAL  ELECTRIC  HEATING  COMPANY. 

New  York,  December  19,  1S93. 
Gentlemen: — So  far  as  the  railway  department  of  the  Central 
Electric  Heating  Railway  Company's  business  is  concerned,  the  year 
just  drawing  to  a  close  has  been  a  most  successful  one. 

This  company  has  now  acquired  all  of  the  most  valuable  patents 
on  electric  heating,  and  after  many  careful  tests  of  heaters  in  actual 
use,  has  decided  on  a  form  which  is  believed  to  be  both  economical  and 
efficient  in  use  for  street  railway  purposes,  and  it  has  so  proved  itself  in 
the  fact  that  it  has  been  adopted  on  a  very  large  number  of  street 
railways  throught  the  country.  The  outlook  for  business  for  1894  is 
most  encouraging,  and  we  predict  that  there  will  be  hardly  an  electric 
car  in  the  United  States  but  will  be  equipped  with  electric  heaters. 
Yours  very  truly, 

Central  Electric  Heating  Company, 

Per  Edw.  B.  Wyman. 

SHEPPARD  MANUFACTURING  COMPANY. 

Louisville,  Ky.  ,  December  16,  1893. 
Dear  Sirs: — Any  information  we  may  be  able  to  give  you  in 
regard  to  our  business  for  1S93  must  necessarily  be  meagre,  as  our 
company  is  new,  we  having  incorporated  on  the  4th  of  March  last. 
We  can  say,  however,  that  in  spite  of  the  unfavorable  conditions  of  the 
finances  of  the  country,  and  the  difficulties  attending  the  introduction  of 
a  new  article  on  the  market,  our  business  has  been  excellent,  having 
very  materially  exceeded  our  expectations. 

We  regard  the  prospects  for  the  coming  year  as  most  flattering, 
and  feel  confident  that  we  shall  reap  our  full  share  of  the  harvest  that 
must  inevitably  follow  the  reaction  in  the  business  interests  of  the 
country.    We  shall  issue  a  new  catalogue  early  in  the  coming  year. 
Very  respectfully, 

Sheppard  Manufacturing  Company, 
A.  B.  DuPont,  President. 

J.  H.  McEWEN  MANUFACTURING  COMPANY. 

Ridgway,  Pa.,  December  14,  1893. 
Gentlemen: — Business  during  the  last  year  has  been  a  surprise  to 
us.  We  have  had  a  remarkable  sale  of  our  engines,  furnishing  quite  a 
number  for  street  railway  work,  etc.  We  are  now  well  established  in 
our  new  works,  having  just  completed  the  same.  The  buildings  are  of 
steel.  The  main  building  is  120  X  200  :t- ;  galleries  on  the  sides,  each 
30X  160  ft.  We  have  a  twenty  ton  Morgan  electric  crane  in  our 
machine  shop,  which  covers  a  floor  space  of  60  X  1 7°  ft- »  and  have 
hydraulic  cranes  in  the  foundry.  In  fact,  we  believe  we  have  one  of 
the  most  complete  plants  in  the  country.  It  looked  at  one  time  as 
though  business  was  going  to  be  dull  with  us,  and  in  July  we  reduced 
the  hours  of  our  men  to  eight  hours  per  day,  but  at  the  end  of  fifteen 
days  we  put  the  men  back  to  full  time  again,  and  are  now  running  full 
force. 

Inquiries  are  such  that  we  are  led  to  believe  that  business  will  con- 
tinue to  be  good  for  some  time  to  come. 

Yours  truly, 
J.  H.  McEwen  Manufacturing  Company, 

Per  J.  H.  M. 


THE  PELTON  WATER  WHEEL  COMPANY. 

San  Francisco,  Cal.  ,  December  19,  1893. 
Gentlemen: — Our  business  up  to  July  was  of  large  volume,  and 
everyway  up  to  expectations.  It  has,  however,  been  much  restricted 
by  the  general  financial  distress,  more  especially  as  we  were  so  closely 
connected  with  mining  interests  that  have  suffered  so  much  from  depre- 
ciation in  silver. 

Business  has,  however,  improved  much  during  the  past  month,  and 
there  are  indications  of  increased  activity  the  coming  year. 
Yours  very  truly. 

The  Pelton  Water  Wheel  Company. 

SHAWMUT  FUSE  WIRE  COMPANY. 

Boston,  Mass.,  December  20,  1893. 
Dear  Sirs: — We  are  p'eased  to  say  that  any  note  from  us  on 
the  condition  of  business  must  be  one  of  cheerfulness  and  encour- 
agement. The  volume  of  our  business  in  181,3  has  been  more 
than  twice  what  it  was  in  1892,  and  the  "  signs  of  the  times  "  give  no 
evidence  of  a  decrease  in  the  growth.  If  the  demand  for  fuse  wire  is 
any  criterion  of  the  loads  on  cars  and  circuits  there  cannot  be  serious 
anxiety  in  the  minds  of  the  electric  companies. 

Yours  very  truly, 

Shawmut  Fuse  Wire  Company. 

J.  McK.  Ferriday,  Assistant  Treasurer. 

REED  &  McKIBBIN. 

New  York,  December  14,  1893. 

Gentlemen: — The  last  year  was  the  busiest  year  we  have  had, 
and  the  most  successful.  We  have  completed  contracts  for  street  rail- 
way construction  in  the  following  cities:  Brooklyn,  N.  Y. ;  Paterson, 
N.  J.,  four  contracts;  Easton,  Pa.,  two  contracts;  Norwalk,  Conn., 
contract  for  entire  construction  and  equipment. 

We  have  contracts  now  on  hand  for  the  entire  construction  and 
equipment  of  the  Lock  City  Electric  Railway,  Lockport,  N.  Y.,  and 
the  Colonial  City  Electric  Railway,  Kingston,  N.  Y. 

On  account  of  our  constant  increase  of  business,  we  have  been 
obliged  to  lease  a  larger  suite  of  offices  in  the  Union  Trust  Building, 
No.  80  Broadway,  near  the  corner  of  Wall  Street,  where  we  will  be 
located  after  the  first  of  January. 

Yours  very  truly, 

Reed  &  McKibbin. 


THE  ELLIOTT-LINCOLN  ELECTRIC  COMPANY. 

Cleveland,  O.,  December  16,  1S93. 
Gentlemen: — Our  business  this  winter  has  been  very  satisfactory  in 
volume.  Notwithstanding  the  fact  that  we  are  comparatively  new  in  the 
field,  our  apparatus  is  meeting  with  a  great  deal  of  favor.  We  have  sev- 
eral lighting  machines  operated  by  gas  engines  for  private  plants,  which 
are  doing  excellent  work.  We  believe  that  there  are  in  this  direction, 
prospects  for  a  large  increase  in  our  business. 

While  collections  have  been  hard  during  the  summer  and  fall,  we 
believe  that  business  will  be  better  soon  after  the  first  of  the  year,  and 
are  confidently  looking  forward  to  doing  a  very  much  increased  busi- 
ness next  spring.  Our  quarters  will  be  changed  so  that  our  facilities 
for  turning  out  work  will  be  more  than  doubled. 
Yours  truly, 

The  Elliott-Lincoln  Electric  Company. 

J.  C.  Lincoln. 

THE  LANE  &  BODLEY  COMPANY. 

Cincinnati,  December  14,  1893. 
Gentlemen: — We  think  that  there  is  a  favorable  outlook  for  1894 
in  the  street  railway  business.  We  have  been  preparing  this  year  a 
new  line  of  engine  patterns  with  stiffer  frames  for  electric  railway  ser- 
vice. Quite  a  number  of  these  patterns  are  in  use  and  realizing  our 
expectations.  The  volume  of  business  this  year  has  been  considerably 
less  than  last. 

There  seems  to  be  some  hesitation  at  present  among  buyers  as  to 
the  future  drift  of  the  best  engineering  practice  in  the  matter  of  direct 
and  belted  driving  of  generators  and  in  size  of  units.  It  is  the  Lane  & 
Bodley  Company's  opinion  that  this  will  probably  work  itself  out  dif- 
ferently in  different  cities,  and  that  the  general  conclusion  will  be  fav- 
orable to  the  belt  driven  generator  and  horizontal  releasing  valve  gear 
engine,  to  be  compounded  wherever  condensing  is  possible. 

Yours  truly, 

Lane  &  Bodley  Company. 

WM.  P.  CRAIG. 

East  Orange,  N.  J.,  December  14,  1893. 
Dear  Sirs: — The  past  season  has  not  been  a  profitable  one  for 
me,  but  have  held  my  end  up,  and  have  no  fault  to  find.  I  completed 
the  Newark  end  of  the  consolidated  road  running  to  Jersey  City  last 
week,  and  it  is  partly  in  operation  now,  and  probably  will  be  running 
regularly  by  January  I,  1894.  I  am  now  rebuilding  the  Suburban  road 
in  Orange;  the  trolley  will  be  buzzing  over  that  road  between  South 
Orange,  Bloomfield,  Montclair,  Eagle  Rock,  East  Orange  and  else- 
where by  early  spring.  My  little  road  in  Palatka,  Fla.,  is  booming, 
and  if  any  of  your  representatives  give  us  a  call  during  the  winter,  they 
will  find  the  writer  on  hand  to  treat  them  in  good  Southern  style. 
There  is  one  thing  that  cannot  be  said  of  us  down  there,  that  we  have 
not  plenty  of  sand.  Yours  truly, 

Wm.  P.  Craig. 
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THE  PHOENIX  IRON  WORKS  COMPANY. 

Cleveland,  O.,  December  18,  1893. 
Gentlemen: — We  wish  to  say  that  our  business  is  very  good  at 
present  and  that  the  outlook  for  1894  is  very  encouraging  indeed,  unu- 
sually so,  we  think.  Among  the  contracts  we  have  just  closed  are  the 
following  important  ones:  Two  fifteen  ton  hand  power  cranes  for  the  St. 
Louis  Water  Works,  of  St.  Louis, Mo.,  and  seven  large  steam  cranes  for 
Akron  Steam  Forge  Company,  of  Elvvood.Ind.  Street  railway  managers 
have  found  out  that  their  power  stations  are  not  complete  without  a 
traveling  crane,  which  accounts  for  the  increasing  demand.  Our  trav- 
eler, for  which  a  patent  has  been  applied  for,  has  shown  its  superiority 
over  other  cranes  for  power  house  work. 

Very  truly  yours, 

The  Phoenix  Iron  Works  Company, 

L.  C.  Shipherd,  Sectretary  and  Treasurer. 


WOODBRIDGE  &  TURNER  ENGINEERING  COMPANY. 

New  York,  December  22,  1893. 
Gentlemen: — Our  business  in  electric  street  railway  construc- 
tion for  the  season  now  drawing  to  a  close  has  been  large  and  very  sat- 
isfactory to  us.  Among  our  larger  contracts  may  be  mentioned  the 
overhead  line  construction  for  all  the  Providence  street  railways,  line 
construction  for  the  Union  Railroad,  of  Chester,  the  track  and  line 
construction  for  the  Brigantine  Transit  Company,  Brigantine,  N.  J., 
and  the  track  and  line  construction  for  the  Chester,  Darby  &  Phila- 
delphia Railway.  We  are  prepared  to  handle  an  increasing  amount 
of  business  the  coming  year,  and  expect  to  do  so  if  the  financial  skies 
will  but  brighten  with  the  coming  of  the  spring. 
Yours  truly, 

Woodbridge  &  Turner  Engineering  Company, 
Wm.  S.  Turner,  President. 


THE  NEW  HAVEN  CAR  REGISTER  COMPANY. 

New  Haven,  Conn.,  December,  28,  1893, 
Gentlemen: — The  growth  and  advancement  of  our  business  dur- 
ing the  past  year  has  been  very  gratifying,  and  the  fact  of  our  receiv- 
ing the  highest  and  only  medal  and  diploma  awarded  on  stationary 
fare  registers  at  the  World's  Fair  is,  of  course,  very  satisfactory  and  a 
great  advertisement  for  us.  Our  registers  are  constantly  becoming 
more  widely  known  and  appreciated,  and  we  have  recently  completed 
large  orders  for  export,  and  closed  contracts  with  some  of  the  largest 
street  railway  syndicates  in  the  world,  and  we  expect  the  coming  year 
to  do  a  largely  increased  business,  not  only  at  home  but  abroad,  in  all 
countries  in  which  street  railways  exist. 

Very  truly  yours, 

The  New  Haven  Car  Register  Company, 

John  S.  Bradley,  Secretary. 

THE  BILLINGS  &  SPENCER  COMPANY. 

Hartford,  Conn.,  December  15,  1893. 
Gentlemen: — The  principal  dealings  we  have  with  the  street  rail- 
way trade  are  confined  to  the  sales  of  our  drop  forged,  pure  copper 
commutator  bars,  and  up  to  August  1,  we  were  filling  large  and  fre- 
quent orders  from  the  street  railways  for  this  material.  The  subse- 
quent falling  off  we  suppose  has  been  entirely  due  to  the  general  finan- 
cial stringency.  We  have  lately  received  some  very  large  orders  for 
these  goods,  mostly  from  manufacturers  of  street  railway  motors, 
which  make  us  hope  for  a  return  to  a  more  healthy  state  of  affairs  than 
has  been  prevailing  for  the  past  two  months. 

We  believe  that  the  country  still  lives,  and  have  increased  our 
facilities  by  new  buildings  and  new  machinery,  with  the  expectation  of 
better  times.    We  have  a  first  class  article  in  our  patent  commutator 
bars  and  never  lose  a  customer  who  has  given  them  a  trial. 
Yours  respectfully, 

The  Billings  &  Spencer  Company. 

F.  C.  Billings,  Superintendent. 


THE  C  &  C  ELECTRIC  COMPANY. 

New  York,  December  13,1893. 

Gentlemen: — Our  company  has  recently  been  reorganized  with 
a  view  of  extending  our  business,  and  we  have  secured  large  works, 
which  we  at  present  are  having  fitted  up  for  our  use,  at  Garwood, 
N.  J.,  and  into  which  we  expect  to  move  during  February  and  March. 
Our  object  in  taking  these  works  is  to  extend  our  business  into  a  line 
of  apparatus,  from  which,  on  account  of  our  cramped  quarters  at  pres- 
ent, we  have  been  prevented  manufacturing.  We  contemplate  making 
a  line  of  direct  connected  and  belted  multipolar  generators,  and  hope 
in  the  near  future  to  undertake  the  manufacture  of  street  railway 
apparatus;  this  latter  plan,  however,  is  one  depending  upon  the  course 
ot  business  within  the  next  six  months. 

In  regard  to  the  amount  of  business,  we  can  only  say  that,  as  you 
will  know,  business  has  been  very  much  restricted  within  the  last  six 
months,  although  we  feel  that  we  have  certainly  held  our  own  in  com- 
parison with  the  previous  year's  record,  and  that  in  the  spring,  with  our 
largely  increased  facilities,  we  will  do  a  much  larger  business  than 
formerly. 

Very  truly  yours, 

The  C  &  C  Electric  Company. 

A.  Mitchell  Hall,  General  Manager. 


THE  JEFFREY  MANUFACTURING  COMPANY. 

Columbus,  O.,  December  18,  1893. 
Dear  Sirs: — Referring  to  our  business  with  the  street  railway 
people,  I  would  state  that  while  we  do  not  deal  directly,  to  any  great 
extent,  with  the  street  railroad  companies,  we  sell  largely  to  the  manu- 
facturers of  motors,  cars  and  such,  material  used  by  the  railroad  com- 
panies. Our  sale  of  drive  chain  for  this  class  of  work  has  been  very 
good  in  the  past  year,  notwithstanding  the  stringency,  and  <t  is  safe  to 
say  that  our  sales  have  exceeded  those  of  the  previous  year  by  at  least 
25  percent.  We  believe  this  is  due  entirely  to  the  high  class  of  drive 
chain  that  we  manufacture.  We  do  not  hesitate  to  claim  that  our  steel 
drive  chains  are  superior  to  any  made,  while  our  standard  line  of  mal- 
leable chains  is  equal  to  any  for  the  transmission  of  power  for  general 
elevating  and  conveying  work. 

Yours  respectfully, 

C.  W.  Miller,  Secretary. 


THE  LITHOGRAPH  STREET  CAR  TICKET  COMPANY. 

Cleveland,  O.,  December  16,  1893, 
Gentlemen: — Though  we  have  just  got  our  business  fairly  estab- 
lished, having  only  been  operating  since  September  1,  we  have  in  this 
short  time  received  many  orders  from  the  street  railway  companies  in 
the  United  States  both  for  lithographed,  printed,  aluminum  and  rubber 
tickets.  Making  a  specialty  of  this  class  of  business,  as  we  do,  our 
facilities  are  such  that  we  can  produce  the  very  best  class  of  work  in 
any  quantity  at  the  lowest  prices.  The  coming  year  will  see  our  com- 
pany an  incorporated  one,  and  our  whole  attention  will  be  given  to  the 
street  railway  trade  of  making  tickets,  bonds,  stock  certificates, 
commercial  and  color  work.  If  the  past  four  months  is  any  criterion 
to  go  by  the  coming  year  will  certainly  be  a  good  one.  We  are  always 
glad  to  give  any  information  in  regard  to  the  way  we  run  tickets  and 
keep  them  from  being  counterfeited. 
Yours  very  truly, 

The  Lithograph  Street  Car  Ticket  Company, 

E.  Rettberg,  Secretary. 


YOUNG  LOCK  NUT  COMPANY. 

December  18,  1893. 
Gentlemen: — Although  our  company,  organized  only  last  spring, 
started  in  the  face  of  unusual  business  depression  to  introduce  a  nut 
lock  opposed  in  every  way  to  the  old  idea  of  a  spring  washer,  still  it 
has  reason  to  feel  more  than  satisfied  with  the  result  of  its  six  months' 
work.  Endorsed  by  some  of  the  ablest  engineers  in  the  United  States, 
such  as  Col.  H.  G.  Prout,  of  the  Railroad  Gazette,  A.  M.Wellington,  C. 
E. ,  of  the  Engineering  News  and  M.  N.  Forney,  C.  E. ,  of  the  Engineering 
Journal,  as  well  as  men  more  closely  indentified  with  active  railway 
construction,  the  Young  lock  nut  has  proved  itself  by  actual  test  in 
every  way  worthy  of  the  favorable  comments  it  has  received.  Devoid 
of  all  the  weak  and  injurious  features  of  the  spring  washers,  and  de- 
pending on  a  never  failing  natural  law  for  its  efficiency,  the  Young  lock 
nut  has  proved  that  it  cannot  be  overlooked  by  any  railroad  which  has 
the  economical  maintenance  of  its  system  at  heart.  Not  only  with  the 
steam  railroads  but  even  more  so,  if  possible,  with  street  railways  has 
this  lock  proved  its  efficiency  and  economy.  It  has  been  adopted  by 
some  of  the  best  railways,  both  steam  and  electric,  in  the  country,  and 
is  the  only  one  used  by  the  Manhattan  Elevated  Railway  Company, 
of  New  York.  The  future  success  of  the  company,  we  believe,  seems 
only  limited  by  the  requirements  of  the  country. 

Yours  truly, 

Young  Lock  Nut  Company. 


RELIABLE  MANUFACTURING  COMPANY. 

Boston,  Mass.,  December  23,  1893. 

Gentlemen: — The  Reliable  Manufacturing  Company,  of  Boston, 
has  just  completed  a  contract  with  the  Brooklyn  Heights  Railroad 
Company,  Brooklyn,  N-.  Y.,  for  the  equipment  of  210  cars  with  the 
Reliable  sand  boxes.  This  street  railway  company  has  now  500  cars  all 
equipped,  and  with  the  sand  box,  and  this  last  order  makes  710  cars  on 
this  road  equipped  with  the  Reliable  sand  box.  This,  we  think,  is  an 
excellent  testimonial  to  the  superiorty  of  this  box  over  all  others,  to- 
gether with  the  fact  that  several  hundred  other  street  railways  are  using 
this  sand  box  with  satisfaction. 

This  company  increased  its  business  50  per  cent,  during  the  year 
of  1893,  and  with  the  contracts  now  on  hand,  and  others  about  to  be 
closed  has  bright  prospects  for  the  tuture.  The  business  outlook  for 
the  year  1894  warrants  the  belief  that  this  year's  business  will  be  50 
per  cent,  more  than  1893. 

During  the  year  the  company  has  manufactured  several  new  appli- 
ances for  electric  street  cars,  the  principal  one  being  the  Cochrane 
electric  healer,  for  which  a  patent  has  been  granted.  We  are  now 
busy  receiving  and  filling  orders  for  this  heater  which  gives  satisfac- 
tion wherever  used,  becauses  it  heats  the  cars,  pleases  the  passengers 
and  makes  money  for  the  stockholders. 

The  trolley  wheels  manufactured  by  this  company  are  having  a 
large  sale,  as  well  as  the  trolley  heads  made  both  in  malleable  iron  and 
brass.  The  Collett  ratchet  brake  handle  is  one  of  the  appliances  that 
always  find  a  ready  sale  the  year  round. 

Yours  truly, 

Reliable  Manufacturing  Company. 
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J.  G.  BRILL  COMPANY. 

Philadelphia,  Pa.,  December  15,  1893. 
Dear  Sirs: — This  year,  closing  with  us  December  31,  has  been  a 
remarkably  busy  one.  We  will  have  furnished  by  that  time  about  1,400 
cars  and  2,500  trucks.  From  a  street  car  building  standpoint,  the  work 
this  year  has  been  good  in  some  ways,  orders  of  considerable  magni- 
tude having  been  placed,  but  the  business  has  been  most  troublesome 
in  its  financial  aspect  from  the  fact  that  new  enterprises  in  street  rail- 
ways are  invariably  carried  out  on  proceeds  of  bond  sales,  and  since 
July  1,  1893,  such  sales  have  ceased  practically.  In  our  opinion,  the 
outlook  for  1894,  excepting  for  the  uncertainty  as  to  the  money  condi- 
tion of  the  country,  is  fairly  promising.  There  are,  as  you  know,  a 
great  many  projected  roads  in  the  country,  the  construction  of  which 
is  dependent  upon  the  money  market.  These  particular  roads  are,  of 
course,  at  the  present  time  held  back,  but  when  affairs  brighten  up 
there  will  be  a  good  deal  of  work  to  be  scrambled  for  by  the  lusty  and 
already  overgrown  fraternity  of  car  builders. 

Yours  very  truly, 

J.  G.  Brill  Company. 

FROST  VENEER  SEATING  COMPANY. 

New  York,  December  20,  1893. 
Dear  Sir: — We  are  pleased  to  say  that  we  have  exceeded  our  last 
year's  trade  by  about  15  per  cent.  This,  in  times  such  as  we  are  now 
passing  through,  we  think  flattering.  This  excessive  business  we  at- 
tribute largely  to  the  change  of  the  street  car  system  from  the  old  time 
horse  power  to  electric  and  cable  cars. 

The  history  of  our  business  shows  a  steady  growth,  and  we  feel 
absolute  faith  in  our  ability  to  make  1894  show  better  than  the  year 
just  closing.  Should  there  be  a  recovery  from  the  present  depression, 
we  shall  make  1894  the  best  year  in  our  history.  We  are  now  having 
a  large  export  trade,  which  comes  in  very  good  during  these  dull  times. 
Our  factories — East  and  West — are  in  a  position  to  turn  out  work 
better  and  faster  than  heretofore,  with  our  increased  facilities.  The 
opening  of  the  spring  we  fix  as  about  the  earliest  time  that  we  shall 
really  see  a  bright  outlook  for  the  country,  and  also  as  the  time  for 
still  greater  changes  in  the  street  car  system. 
Very  respectfully, 

Frost  Veneer  Seating  Company. 

W.  P.  Seguine,  Manager  Railroad  Department. 


E.  F.  DEW1TT  &  COMPANY. 

Lansingburgh,  N.  Y.,  December,  23,  1893. 
Gentlemen: — We  take  pleasure  in  reporting  that  we  have  met 
with  great  success  during  the  past  year  in  the  introduction  of  our 
sand  box  for  street  car  service.  The  principles  of  this  box  are  well 
known  to  your  readers  through  illustrations  and  articles  which  you 
have  published  concerning  it.  It  is  only  about  a  year  since  the  prin- 
ple  of  the  box  was  devised,  and  the  patent  which  covers  the  box  was 
only  ten  months  old  on  December  7, 1893.  From  this  it  will  be  readily 
seen  that,  considering  the  short  time  the  box  has  been  on  the  market, 
its  success  has  been  remarkable.  We  have  had  orders  from  street 
railway  companies  in  the  following  cities;  Burlington,  Vt. ;  Syracuse, 
N.  V.;  Gloversville,  N.  Y. ;  New  Haven  Conn,  (the  Street  Railway 
Company);  New  York  (Broadway  Cable  Railway);  Steinway,  New 
York;  Bangor,  Pa. ,  and  Baltimore  (the  Lake  Roland  Elevated  Rail- 
way). In  addition  to  these  the  sand  box  is  in  use  on  a  number  of  other 
roads  from  which  orders  are  expected  soon.  On  the  Gloversville  Rail- 
way the  cars  run  over  a  four  mile  grade,  giving  a  good  opportunity  for 
a  thorough  testing  of  the  box,  and  the  satisfaction  given  on  this  road 
is  a  good  evidence  of  the  success  attained  by  it. 

Yours  truly, 

E.  F.  Dewitt  &  Company. 


THE  COMPLETE   ELECTRIC  CONSTRUCTION  COMPANY. 

New  York,  December  16,  1893. 
Gentlemen: — We  take  pleasure  in  availing  ourselves  of  the  oppor- 
tunity which  you  extend  to  us  in  furnishing  you  data  relating  to  our 
business.  We  are  prepared,  and  have  been  for  the  past  five  years,  to 
take  contracts  to  build  and  equip  complete  both  electric  and  steam 
railroads;  also,  the  complete  construction  and  equipment  of  electric 
light  plants. 

Our  last  year's  business  consisted  of  the  following  electric  rail- 
roads: St.  Clair  Street  line,  Cleveland,  O.,  six  miles  double  track, 
ninety  pound  girder  rail,  with  overhead  construction  complete;  Norris- 
town  Passenger  Railway,  Norristown,  Pa.,  four  miles  single  track  and 
turnouts,  including  roadbed,  overhead  construction,  power  house  and 
plant  complete;  Mobile  &  Spring  Hill  Railroad,  Mobile,  Ala.,  seven 
miles  single  track,  including  entire  equipment,  except  the  steam  plant; 
Camden,  Gloucester  &  Woodbury  Railway,  New  Jersey,  five  miles 
double  track  and  five  miles  single  track,  overhead  construction,  car 
equipments,  motors,  generators  and  engines  all  complete,  besides  two 
electric  light  plants  and  several  isolated  plants  in  large  buildings. 

Our  gross  business  of  last  year  amounted  to  $925,000.  The  out- 
look for  business  in  1894,  we  think,  far  exceeds  our  business  of  1893. 
We  have  estimates  in  now  for  1894  business  aggregating  some  $310,- 
000,  and  are  estimating  every  day  on  new  contracts.  We  believe 
that  the  year  1894  will  be  a  "  banner  "  year,  especially  for  the  electric 
railroad  construction. 

Very  respectfully, 

The  Complete  Electric  Construction  Company, 
John  A.  Seely,  General  Manager. 


PEPPER  &  REGISTER. 

Philadelphia,  Pa.,  December  19,  1893. 

Dear  Sirs: — In  relation  to  the  amount  of  work  which  we  have 
under  way,  we  would  state  that  at  the  present  time  we  have  the  contract 
for  the  overhead  construction  work  of  the  Philadelphia  Traction  Com- 
pany, which  amounts  to  over  136  miles,  and  we  have  just  closed  the  con- 
tract for  the  Electric  Traction  Company,  of  Philadelphia,  whose  line  is 
about  124  miles  in  length.  This  will  give  us  a  large  amount  of  work  in 
our  own  city  which  will  not  be  completed  for  a  couple  of  years  to  come. 
We  are  also  glad  to  announce  that  we  have  quite  a  nice  contract  in 
Lynchburgh,  Va. ,  the  building  of  an  electric  railway  there,  including 
laying  of  tracks,  paving  streets,  steam  plant  and  overhead  construction. 

We  have  recently,  in  connection  with  our  business,  taken  the 
agency  for  the  J.  H.  McEwen  Manufacturing  Company,  of  Ridgway, 
Pa.,  manufacturers  of  high  grade  automatic  engines,  and  we  are  push- 
ing the  sale  of  the  engine  in  this  locality. 

We  regard  the  outlook  as  very  favorable  in  the  street  railway  line, 
as  idle  capital  in  this  locality  is  seeking  investment  now  while  material 
and  labor  are  cheap.  Very  truly  yours, 

Pepper  &  Register. 

THE  KEASBEY  &  MATTISON  COMPANY. 

54  Warren  Street,  New  York,  December  13,  1893. 
Gentlemen: — Each  year  since  we  started  the  manufacture  of 
Magnesia  coverings  we  have  increased  our  plant,  and  have  made  a 
larger  stock  during  the  past  summer  and  fall  than  the  year  before. 
This  year  the  plant  and  store  are,  as  usual,  increased,  and  very  much 
increased.  We  have  never  shipped  from  our  factory  as  much  covering 
as  we  are  shipping  at  this  time.  Our  output  was  never  as  large.  This, 
considering  the  alleged  dullness  of  times,  we  think,  is  a  pretty  good 
showing.  During  the  summer  and  fall,  we  have  performed  work  at 
the  following  railway  stations:  Brooklyn  Heights  Railroad  Company: 
52d  Street  station,  South  Brooklyn;  Kent  Avenue  station,  Brooklyn; 
Ridgewood  Station;  Smith  and  gth  Streets  station,  Brooklyn.  Broad- 
way cable  road:  Houston  Street  station;  51st  Street  station.  Third 
Avenue  cable  road:  Bayard  Street  Station;  05th  Street  station.  Utica 
Belt  Line  road,  Utica,  N.  Y.  Olean  Street  Railway,  Olean,  N.  Y. 
Buffalo  Street  Railway,  Buffalo.  N.  Y.  Consulting  engineers,  archi- 
tects and  business  men  generally  throughout  the  state,  have  been  giv- 
ing us  more  trade  direct,  that  is,  without  an  investigation,  than  ever 
before,  showing  that  "  Magnesia  "  has  made  such  a  name  for  itself  that 
comparisons  are  odious.  Yours  very  truly. 

Robert  A.  Keasbey. 


CHARLES  MUNSON  BELTING  COMPANY. 

Chicago,  III.,  December  14,  1893. 
Gentlemen. — Our  business,  considering  the  times  we  have  had 
this  year,  has  been  very  good.  In  fact,  it  has  been  beyond  our  antici- 
pations. We  have  reason  to  believe  that  we  have  had  a  better  trade 
than  any  other  manufacturer  in  our  line  of  business.  We  have  gained 
a  great  many  new  customers,  which  is  probably  due  to  the  company's 
changing  hands,  and  business  being  conducted  in  a  more  satisfactory 
way  to  our  customers.  But  the  main  advantage  that  we  can  see  in  our 
trade  this  year  has  been  on  account  of  the  quality  of  the  leather.  The 
Munson  Eagle  belt  is  fast  gaining  a  reputation  as  being  a  superior  belt 
to  any  other  upon  the  market,  and  those  who  have  used  the  Munson 
belt  say  that  they  notice  a  saving  in  their  belt  account.  People  do 
not  have  trouble  in  taking  up  their  belts  on  account  of  slack;  the  belts 
transmit  full  horse  power. 

We  have  made  preparations  in  the  past  thirty  days  to  lay  in  a  large 
stock  of  Eagle  belting  to  meet  the  increased  trade  which  we  anticipate 
at  the  first  of  the  year.  This  company  has  always  been  exceedingly 
busy  from  January  until  May.  It  can  guarantee  its  customers  prompt 
shipment  upon  receipt  of  orders,  as  it  has  increased  its  facilities  for 
turning  out  leather  belting. 

Yours  respectfully, 

Charles  Munson  Belting  Company, 
W.  C.  Groetzinger,  General  Manager. 

RAILWAY  EQUIPMENT  COMPANY. 

Chicago,  III.,  December  14,  1893. 

Gentlemen: — Concerning  our  business  since  January  r,  we  beg  to 
state  that  up  to  a  few  months  since  we  had  a  very  large  increase  of 
business.  Being  particularly  fortunate  in  having  a  superior  line  of 
overhead  material,  we  were  able  to  secure  a  very  large  number  of  the 
best  contracts  in  different  parts  of  the  country  as  well  as  Canada. 

Confining  our  business  strictly  to  the  manufacture  and  sale  of 
electric  street  railway  supplies,  and  carrying  in  stock  everything  in  this 
line,  our  supply  business  had  a  steady  increase.  The  financial  troubles 
of  the  last  few  months  have  interfered  very  seriously  with  business, 
and  a  large  number  of  contracts  which  were  about  to  be  closed  were,  of 
necessity,  put  over  until  next  season. 

Our  line  of  customers  has  really  increased  during  the  last  few 
months,  but  roads  in  all  parts  of  the  country  are  buying  only  absolute 
necessities,  which  reduces  the  volume  of  business  very  materially.  On 
account  of  the  large  amount  of  business  done  early  in  the  year,  our 
business  for  1893  will  compare  very  favorably  with  former  years. 

Concerning  the  outlook  for  next  year,  we  consider  it  very  encour- 
aging, and  we  are  already  figuring  on  a  great  deal  of  business  which 
will  undoubtedly  be  given  out  during  the  early  part  of  next  season. 

Wishing  the  Journal  continued  prosperity,  and  a  happy  new 
year,  we  are,  Very  truly  yours, 

Railway  Equipment  Company, 
W.  R.  Mason,  General  Manager. 
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FITCHBURG  STEAM  ENGINE  COMPANY. 

Fitchburg,  Mass  ,  December  15,  1893. 

Gentlemen: — We  can  hardly  give  any  interesting  details  as  to  our 
business  except  that  from  September  to  September.  This  was  about 
30  per  cent,  larger  than  it  had  been  any  previous  year,  and  has  tended 
to  larger  sizes  of  engines,  many  of  them  for  electric  light  and  electric 
power  purposes  from  600  H.  P.  down.  Our  business  has  also  shown  a 
decided  increase  in  the  number  of  compound  condensing  engines  used. 
We  have  been  able  to  keep  our  full  force  busy  full  time  up  to  the  pres- 
ent date,  although  it  is  harder  to  obtain  business,  and  prices  are  some- 
what lower.  We  can  hardly  tell  what  the  outlook  is  for  1894,  the 
political  aspect  of  affairs  having  a  very  decided  effect  upon  those 
whom  we  see  as  prospective  purchasers.  The  uncertainty  in  this 
direction  affects  us  as  well  as  them. 

We  recently  received  a  letter  from  Mr.  T.  J.  Fillebrowne,  chief 
engineer  of  the  Hoosac  Valley  Electric  Railway  Company,  showing  his 
opinion  of  our  engines  in  street  railway  work,  as  follows:  "The  en- 
gines at  railway  plant  are  running  splendidly.  I  cannot  conceive  of  a 
better  engine  for  a  power  station  than  the  tandem  compound.  We 
cannot  tell  from  any  appearance  of  engine  whether  we  are  using  2CO 
H.  P.  or  the  cars  are  all  standing  still.  The  speed  is  unchanged  and 
that  is  all  there  is  about  it." 

We  have  many  engines  in  such  work. 

Yours  very  truly, 

Fitchburg  Steam  Engine  Company, 
F.  Fosdick,  President. 


HARRISBURG  FOUNDRY  &  MACHINE  COMPANY. 

Harrisburg,  December  21,  1893. 

Gentlemen: — The  street  railway  work  installed  by  us  recently  con- 
sists of  two  200  H.  P.  Ideal  tandem  compound  engines  for  the  Wilkes- 
barre  &  Wyoming  Valley  Traction  Company,  Wilkesbarre,  Pa.  .includ- 
ing a  complete  power  plant,  boilers,  etc.  We  are  now  duplicating  this 
plant  with  the  Wilkesbarre  &  Wyoming  Valley  Traction  Company,  con- 
sisting of  two  more  300  H.  p.  Ideal  tandem  compound  engines,  with 
boilers  complete,  delivered  and  erected,  and  expect  to  have  the  same 
running  by  the  1st  of  January. 

We  have  also  equipped  the  Citizens'  Electric  Railway  (Steelton, 
Pa.)  power  plant  with  engines  and  boilers  and  all  appurtenances,  con- 
sisting of  one  300  H.  p.  Ideal  tandem  compound  engine,  and  two  Ideal 
tandem  compound  engines  of  150  H.  P.  each. 

We  have  sold  through  W.  R.  Fleming  &  Company  two  300  H.  P. 
Ideal  tandem  compound  engines  for  Montreal,  Can.,  and  two  250 
H.  P.  each  for  New  Bedford  &  Fairhaven  Traction  Company,  New 
Bedford,  Mass.  Also  two  300  h.  p.  for  Bridgeport,  Conn.;  two  150 
H.  P.  Ideal  tandem  compounds  for  the  Owensboro  Street  Railway 
Company,  Ky. ;  one  50  H.  P.  for  Oil  City  Electric  Railway  and  Han- 
over, Pa.    The  above  are  exclusively  for  electric  railway  service. 

We  have  also  installed  a  large  number  of  electric  light  plants:  Two 
300  H.  P.,  tandem  compound  engines  at  Irwin,  Pa.;  two  300  H.  P., 
tandem  compound  engines  for  the  Maryland  Electric  Company,  of 
Baltimore;  also  one  300  H.  P.  for  Taunton,  Mass.,  and  a  large  num- 
ber of  direct  connected  electric  light  engines  of  various  sizes. 

Yours  respectfully, 
Harrisburg  Foundry  &  Machine  Works, 

M.  E.  Hershey,  General  Manager. 


DAVIS  CAR  SHADE  COMPANY. 

Portland,  Me.,  December  13,  1893. 

Gentlemen — We  are  pleased  to  state  that  we  have  had  a  very 
satisfactory  year,  notwithstanding  the  general  depression  in  business 
circles  which  has  prevailed  for  the  past  few  months.  Our  automatic 
shades  have  been  indorsed  by  a  large  number  of  the  leading  railroads 
of  the  country,  and  are  now  in  service  on  a  large  number  of  roads, 
including  some  of  the  largest  systems  in  thistoftntry. 

While  we  make  a  specialty  of  our  patent  automatic  shades,  yet  we 
also  manufacture  all  kinds  of  cloth  rolling  shades  for  cars,  besides 
doing  repairs.  While  we  now  have  facilities  for  making  all  kinds  of 
cloth  rolling  shades  which  are  not  surpassed  by  any  concern  in  the 
country,  our  business  is  increasing  so  rapidly  that  we  find  it  necessary 
to  increase  our  capacity,  and  are  now  making  preparations  to  this  end. 
We  have  recently  received  several  large  contracts  for  the  Davis  auto- 
matic shades  for  spring  delivery,  and  it  gives  us  pleasure  to  state  that 
the  outlook  for  the  coming  year  is  encouraging  in  our  line. 

We  have  not  issued  any  catalogues  since  early  in  the  year,  but  are 
now  preparing  one  which  we  expect  will  be  ready  for  distribution  early 
in  January.    It  will  be  on  a  more  elaborate  scale  than  the  last  ones. 

We  have  not  only  been  successful  the  past  year  in  interesting  many 
roads  which  have  never  used  automatic  shades,  but  have  found  little 
difficulty  in  securing  contracts  from  those  which  have  tested  the  merits 
of  other  similar  devices.  The  need  of  a  desirable  covering  for  car 
windows  has  long  been  felt,  and  prior  to  the  introduction  of  automatic 
shades,  nothing  which  seemed  to  fill  the  bill  was  obtainable.  Slatted 
blinds  have  always  been  a  nuisance,  and  the  ordinary  cloth  rolling 
shades  without  any  holding  device,  which  have  been  used  to  some 
extent,  were  little  improvement. 

Automatic  shades  for  railway  and  street  cars  are  rapidly  coming 
into  favor,  and  nearly  all  new  equipment  is  fitted  with  them.  In  our 
opinion  it  is  only  a  matter  of  a  short  time  when  all  other  kinds  of  car 
window  coverings  will  be  things  of  the  past. 

Yours  respectfully, 

Davis  Car  Shade  Company. 

E.  E,  Piper,  Treasurer  and  General  Manager. 


THE  EDWARD  P.  ALLIS  COMPANY. 

Milwaukee,  December  20,  1893. 

Gentlemen: — We  give  below  a  list  showing  what  we  have  done 
in  the  way  of  installing  power  in  street  railway  service  during  this 
year,  and  some  orders  now  being  completed: 

Brooklyn  City  Railroad  Company,  Brooklyn,  N.  Y.,four  32  and 
62  X  60  ins-  and  six  26  and  48  X  48  ins.  compound  condensing  Bal- 
timore City  Passenger  Railway  Company,  Baltimore,  Md.,  three 
30X60  ins.  compound  condensing.  Cass  Avenue  &  Fair  Grounds 
Railway,  St.  Louis,  Mo.,  three  34  X  60  and  one  18  X  3°  ins. ,  compound 
condensing.  People's  Traction  Company,  Philadelphia,  Pa.,  three 
pair  of  tandem  compound  condensing,  24  and  48  X  60  ins.  Duluth 
Street  Railway  Company,  Duluth,  Minn.,  one  pair  of  26  x  60  ins. 
compound  condensing.  Central  Railway  Company,  Peoria,  111. ,  one 
26  X  48  ins.  compound  condensing.  Valley  Springs  Railway  Com- 
pany, Memphis,  Tenn.,  one  26  X  48  ins.  compound  condensing.  Citi- 
zens'Passenger  Railway  Company,  Indianapolis,  Ind.,  three  22  and 
42X48ins.,  compound  condensing.  Louisville,  Railway  Company, 
Louisville,  Ky.,  two  24  and  44  X  48  ins.  compound  condensing.  Ander- 
son Electric  Street  Railway  Company,  Anderson,  Ind.,  two  22  X  48 
ins.  compound  condensing.  Southern  Electric  Railway  Company, 
St.  Louis,  Mo.,  two  22  X  42  ins.  compound  condensing.  La  Crosse 
City  Railway  Company,  La  Crosse,  Wis.,  one  18  X  42  ins.  condens- 
ing. Con.  Traction  Company,  Jersey  City,  N.  J.,  three  16  and  32  X  42 
ins.  and  one  ig  and  36  X  48  ins.  compound  condensing. 

In  a  general  way  the  demand  for  more  power  in  the  street  railway 
line  has  suffered  quite  as  seriously  as  in  the  general  manufacturing  inter- 
ests.   Regarding  the  prospect  for  the  coming  year,  we  are  unable, 
during  these  good  Democratic  times,  to  give  any  reliable  forecast, 
Yours  truly. 

The  Edward  P.  Allis  Company. 


J.  H.  BICKFORD, 

consulting  and  constructing  electrical  engineer. 

Salem,  Mass.,  December  14,  1893. 

Gentlemen: — My  business  for  the  last  year  comprised  the  design- 
ing of  all  and  supervision  of  erection,  except  in  two  instances,  of  the 
following  buildings  and  equipments  for  the  roads  named:  Complete 
power  station  buildings  and  machinery,  ultimate  capacity  3,000  H.  P., 
for  Scranton  Traction  Company,  Scranton,  Pa.;  one  brick  and  iron  car 
house,  capacity  fifty  cars,  for  Scranton  Traction  Company,  Scranton, 
Pa.;  one  brick  and  iron  car  house,  capacity  fifty-five  cars,  for  Reading 
Traction  Company,  Reading,  Pa.;  one  brick  and  wood  car  house, 
capacity  twenty  cars,  for  Reading  Traction  Company,  Reading,  Pa.; 
twenty-three  miles  of  overhead  trolley  lines  complete,  for  Reading 
Traction  Company,  Reading,  Pa.;  complete  power  station  buildings 
and  machinery,  ultimate  capacity  3  000  H.  p.,  for  Steinway  Railway 
Company,  Long  Island  City,  N.  Y. ;  complete  power  station  buildings 
and  machinery,  ultimate  capacity  2,500  H.  P,,  lor  North  Shore  Trac- 
tion Company,  Salem,  Mass.;  one  brick  and  iron  car  house,  capacity 
100  cars,  for  the  Lynn  &  Boston  Railroad  Company,  Lynn,  Mass.;  700 
H.  p.  additional  equipment  to  Chelsea  station  of  the  Lynn  &  Boston  Rail- 
road Company;  700  h.  p.  additional  equipment  to  Lynn  station  of  the 
Lynn  &  Boston  Railroad  Company;  power  station  buildings  and  gen- 
eral outline  of  machinery,  of  300  h.  p.  capacity,  for  Northampton 
Street  Railway  Company,  Northampton,  Mass;  power  station  build- 
ings alone,  for  Alton  Street  Railway  Company,  Alton,  111. 

The  prospects  for  business  for  the  coming  year  appear  well,  pro- 
vided promoters  of  enterprises  can  get  money  to  float  them.  We  al- 
ready have  in  hand  several  schemes  which  will  probably  materialize 
sooner  or  later.  Yours  truly, 

J.  H.  Bickford. 

VALENTINE  &  COMPANY. 

New  York,  December  iS,  1893. 

Gentlemen: — Our  business  during  the  last  year  has  been  most 
prosperous.  Early  this  year  it  became  necessary  to  increase  our  stor- 
age capacity  for  varnish.  The  alterations  have  but  just  been  completed, 
and  now  the  largest  of  our  several  tank  rooms  has  a  capacity  of  145,- 
000  gals.  Two  other  tank  rooms  have  a  capacity  of  74,000  gals.,  giv- 
ing a  total  for  these  three  rooms  alone  of  219,000  gals. ,  and  this  is 
exclusive  of  the  varnish  in  the  factory  proper  and  stocks  carried  at  our 
warehouses  in  Chicago,  Boston  and  Paris,  and  in  the  hands  of  our  reg- 
ular agents.  Thus  it  is  that  this  company  is  enabled  to  hold  an  enor- 
mous stock  of  varnish  for  the  purpose  of  ripening  and  maturing. 

We  have  just  received  from  our  Canadian  representatives  some  fig- 
ures respecting  the  varnishes  and  colors  used  upon  the  vehicles  shown 
at  the  exhibition  recently  held  in  Toronto,  Can. ,  which  are  highly 
gratifying  and  in  line  with  our  previous  triumphs  over  foreign  manu- 
facturers. 291  vehicles  of  all  kinds  were  there  exhibited,  ranging  from 
broughams,  landaus,  landaulets,  buggies,  etc.,  down  to  sleighs  and 
cutters.  The  exhibits  included  42  different  variety  of  vehicles,  buggies 
and  dog  carts  predominating;  and  of  the  above  291  vehicles,  161  were 
finished  with  Valentine's  varnish,  69  with  varnish  of  English  manu- 
facture, the  remainder  (used  on  a  cheaper  class  of  work)  being  Canadian. 
It  is  said  that  there  was  only  one  other  American  manufacturer  of  var- 
nishes represented,  and  that  upon  one  vehicle  only  out  of  the  291.  Our 
superfine  colors  were  only  second  to  our  varnishes  in  the  record  made 
at  this  exhibition.  Only  260  of  the  291  exhibits  were  painted,  and  on 
98  of  this  number  Valentine's  superfine  japan  colors  were  used. 

Yours  truly, 

Valentine  &  Company. 


January,  1894.] 
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THE  LEWIS  &  FOWLER  MANUFACTURING  COMPANY. 

Brooklyn,  N.  Y.,  December  20,  1893. 

Dear  Sirs: — Replying  to  your  inquiry  of  recent  date  requesting  a 
synopsis  of  our  company's  commercial  experiences  for  the  year  just 
ending,  we  have  to  state  that  we  have  not  in  the  past  taken  up  this 
subject  for  publication  purposes,  but  inasmuch  as  the  object  the  Jour- 
nal has  in  view  is  commendable,  and  will  doubtless  prove  interesting 
reading  to  a  large  number  of  your  subscribers,  we  herewith  submit  a 
general  resume  of  our  business  for  the  year  1S93. 

In  entering  upon  the  year  1893  we  felt,  at  the  very  start,  the  im- 
petus given  to  car  manufacturers  and  railroad  supply  people  by  the 
general  change  all  over  the  country  from  horse  traction  to  electric- 
power,  and  almost  without  cessation  we  have  been  obliged  to  work  our 
shops  overtime  in  order  to  make  stipulated  deliveries  promptly;  this 
has  been  the  rule  rather  than  the  exception  up  to  the  present  time,  and 
the  outlook  for  the  year  1894  is  even  more  promising,  aside  from  the 
orders  already  received  and  which  insures  continued  activity  throughout 
the  coming  year;  our  inquiries,  together  with  specifications  and  esti- 
mates already  submitted  is,  we  consider,  proof  positive  that  1894  will 
eclipse  all  previous  years'  business  results  with  our  company. 

We  realized  during  the  past  year  that  there  were  several  necessary 
changes  to  be  made  in  our  shops  in  order  to  facilitate  prompt  deliveries, 
and  which  we  proposed  to  make  a  special  feature,  and  with  this  idea  in 
view  we  started  in  to  reorganize  the  shops  throughout  with  a  good  and 
efficient  system,  which  we  have  accomplished  after  much  labor. 

We  have  secured  the  services  of  a  new  superintendent,  who  is  well 
known  as  a  practical  car  builder,  and  have  also  new  foremen  in  all  our 
various  departments,  and  our  staff  of  employes  is  composed  of  the  best 
mechanical  and  skilled  labor  that  can  be  procured. 

It  is  a  source  of  considerable  gratification  to  be  able  to  submit  such 
a  favorable  condition  of  affairs  when  we  take  into  consideration  the 
continuous  spell  of  financial  depression  the  whole  country  has  passed 
through.  Yours,  very  truly, 

G.  W.  Myers,  Secretary. 

THE  CUTTER  ELECTRICAL  MANUFACTURING  COMPANY. 

Philadelphia,  Pa.,  December  20,  1893. 

Gentlemen: — From  the  date  of  its  organization  and  up  to  the 
commencement  of  the  year  1893,  the  efforts  of  this  company  had  been 
in  the  direction  ot  producing  a  line  of  special  switches,  shades,  cut- 
outs and  the  like,  adapted  to  incandescent  lighting,  aud  we  had  given 
no  attention  to  the  street  railway  needs.  However,  about  the  begin- 
ning of  the  year  we  turned  our  attention  in  this  direction  and,  as  a 
first  effort  to  supply  a  want  in  this  field,  we  have  devised  an  automatic 
magnetic  cut-out  of  unique  design  and  extended  scope.  It  is  emi- 
nently adapted  to  street  car  work,  as  it  will  locate  a  ground  or  short 
circuit  to  the  car  in  which  it  occurs,  and  will  stop  that  car  only,  with- 
out disturbing  the  main  magnetic  cut-out  at  the  power  station.  It  may 
be  adjusted  and  set  to  open  at  any  predetermined  overload,  and  will 
also  open  safely  upon  the  occurrence  of  a  dead  short  circuit  with  all  the 
force  of  the  power  station  dynamos  behind  it. 

This  device  was  first  presented  to  the  notice  of  the  trade  at  the 
annual  convention  in  Milwaukee,  and  it  received  the  most  flattering 
attention  from  all  in  interest.  This  attention  has  since  been  supple- 
mented by  inquiry  and  correspondence  to  an  extent  that  promises  a 
very  successful  trade  in  the  immediate  future.  Already  we  have 
found  it  necessary  to  extend  our  factory  in  order  to  be  able  to  supply 
all  demands  promptly. 

It  is  our  intention  to  produce  other  devices  in  the  street  car  field, 
and  we  already  have  several  in  process  of  development.  Our  quad- 
ruple break  switch,  which  we  have  been  manufacturing  for  some  time, 
is  particularly  designed  to  operate  incandescent  lights  on  a  500  volt 
circuit.  These  switches  have  long  been  in  successful  operation  in  other 
fields,  and  the  street  car  people  are  beginning  to  substantially  appreci- 
ate their  merits. 

We  would  say  that  the  prospects  for  this  company  in  the  street 
railway  field  for  the  coming  year  are  excellent. 

Very  truly  yours, 

Lucius  T.  Stanley. 

DETROIT  ELECTRICAL  WORKS. 

Detroit,  Mich,  December  20,  1893. 

Gentlemen: — The  railway  business  of  the  Detroit  Electrical 
Works  for  1892  and  1893  is  shown  by  comparison  as  follows:  1892, 
total  horse  power  of  generators  and  motors  sold,  5,508;  1893,  tota. 
horse  power  of  generators  and  motors  sold,  3,576. 

Among  our  orders  closed  during  1893  were  the  following:  Detroit 
Citizens'  Street  Railway  Company,  Detroit,  Mich.,  fifth,  sixth  and 
seventh  orders,  comprising  760  H.  P.  of  motors;  Calumet  Electric  Street 
Railway  Company,  Chicago,  111.,  eighth  and  ninth  orders,  480  h.  p. 
of  motors,  and  1,064  H-  of  generators;  Atlanta  City  Street  Railway 
Company,  Atlanta,  Ga. ,  first,  second  and  third  orders,  comprising  280 
H.  P.  of  motors,  and  212  H.  P.  of  generators;  Belle  City  Street  Railway 
Company,  Racine,  Wis.,  180  h.  p.  of  motors,  and  600  H.  p.  of  genei- 
ators.  The  first  and  latter  two  orders  include  spring  supported,  single 
reduction  railway  equipments. 

The  stationary  motors  and  lighting  station  business  is  shown  as 
follows:  1892.  stationary  motors  aggregating  372  H.  P.;  1893,  station- 
ary motors  aggregating  550  H.  p. 

The  sales  in  the  telephone,  telegraph  and  merchandise  department 
show  about  even  for  the  two  years,  being  a  little  more  in  1893  than  in 
1892. 

The  gross  business  of  1893  compared  with  1892  shows  a  net  falling 
off  of  45  per  cent.,  excluding  for  1893,  of  course,  the  amount  repre- 
sented by  orders  carried  over  to  1894. 


As  a  beginning  for  1894  the  company  is  carrying  over  from  this 
year  to  next  orders  for  railway  apparatus  as  follows:  Double  reduc- 
tion equipments,  150  H.  p.;  generators,  376  H.  p.;  spring  supported, 
single  reduction  equipments,  1,150  H.  P.;  total,  1,676  H.  p. 

It  seems  quite  probable  that,  inasmuch  as  there  is  now  plenty  of 
money  idle  in  the  banks,  it  will,  at  a  not  very  distant  date,  begin  to 
seek  investment;  but  no  doubt,  investments,  to  be  attractive  in  future, 
must,  as  a  rule,  have  fewer  elements  of  a  speculative  quality  than  here- 
tofore. Again  the  consumption  now,  while  perhaps  restricted  to  less 
than  what  has  been  the  normal  for  several  years  past,  is  still  going  on, 
with  the  natural  result,  that  manufacture  must  again  be  resumed  when 
supplies  are  exhausted. 

These  two  positive  elements  would  seem  to  control  the  future  more 
effectively  than  hopes  or  fears.  The  prospects  for  1894  are  not  ex- 
tremely difficult  to  analyze.  Individuals  and  concerns  are  using  up 
fully  what  they  need  to  consume,  the  consumption  is  reduced  to  a 
minimum,  money  is  plentiful  and  will  seek  good  investments  at  no 
very  late  date,  and  everybody  is  very  well  contented  to  take  a  rest  for 
a  while  with  what  they  have  of  their  own.  Therefore,  as  soon  as  the 
consumption  is  ahead  of  the  supply,  good  needs  for  money  will  arise, 
and  everybody  will  get  up  and  start  ahead  once  more,  keeping,  per- 
haps, to  narrower  paths  than  heretofore,  at  least  until  the  experience 
of  1893  is  forgotten  in  the  rush  for  a  dollar. 

Yours  truly, 

L.  Warfield. 


Business  of  the  Westinghouse  Electric  &  Manu- 
facturing Company. 


While  the  year  1893  has  been  remarkable  as  a  period  of  great 
depression  in  the  financial  and  industrial  conditions  of  the  country, 
there  have  been  a  few  industrial  establishments  upon  which  the  general 
conditions  did  not  have  the  same  effect  as  upon  others.  Among  these 
the  Westinghouse  Electric  &  Manufacturing  Company  may  be  justly 
mentioned  as  one  of  the  fortunate  few,  and  the  company  has  just  closed 
a  year  of  successful  and  profitable  business. 

Of  course,  it  must  not  be  forgotten  that  the  company's  standing  in 
the  business  world,  and  the  reputation  of  the  Westinghouse  apparatus 
is  such  that  whatever  business  there  is  in  the  electrical  industry  the 
Westinghouse  Company  undoubtedly  gets  its  own  share  of  it.  Hence 
it  is  not  astonishing  that  many  of  the  largest  and  most  profitable  con- 
tracts of  the  year  were  filled  by  that  company. 

In  the  lighting  business  the  contract  for  illuminating  the  World's 
Fair  was  given  to  the  Westinghouse  Company,  and  here  a  record  was 
made  which  has  never  been  equaled  in  the  world.  The  company  fur- 
nished machinery  for  six  months  for  84,000  lights,  for  which  the  Colum- 
bian Exposition  Company  paid  upward  of  $500,000.  The  work  was 
done  to  the  greatest  satisfaction  of  all  parties,  and  during  the  entire 
period  of  the  Fair,  not  once  was  there  fault  found  with  the  apparatus 
or  with  the  service  it  gave.  Since  the  closing  of  the  Exposition,  the 
Westinghouse  Company  has  taken  back  the  entire  plant,  and  the  total 
capacity  of  apparatus,  twelve  10,000  16  c.  P.  light  dynamos,  has  been 
sold  to  different  central  station  plants  throughout  the  country.  Another 
large  contract  for  central  station  Westinghouse  alternating  current, 
electric  lighting  apparatus  the  company  obtained  from  the  Louisville 
Gas  Company.  Besides  this  work,  Westinghouse  alternating  current 
and  direct  current  lighting  and  power  apparatus  was  installed  in  a 
number  of  new  central  stations  and  isolated  plants. 

The  business  of  long  distance  transmission  of  power  has  been 
greatly  developed,  and,  owing  to  the  enviable  position  the  company 
occupies  in  this  respect  by  the  control  of  the  Tesla  polyphase  system, 
that  branch  of  the  electrical  industry  is  practically  entirely  in  the  hands 
of  the  Westinghouse  Company.  That  it  is  the  only  commercially 
practical  system  of  economically  efficient  transmission  of  power  cannot 
be  better  emphasized  than  by  the  fact  that  the  Cataract  Construction 
Company  awarded  the  Westinghouse  Company  the  contract  for  trans- 
mitting electrically  the  power  of  Niagara  Falls.  The  importance  of 
this  is  very  great,  when  it  is  remembered  that  the  entire  electrical 
world  had  been  bidding  to  obtain  this  work. 

However  largely  the  Westinghouse  Company  has  been  occupied 
in  the  production  of  general  electrical  work,  the  manufacture  of  rail- 
way apparatus  has  constituted  the  major  portion  of  the  business  of  last 
year.  The  Westinghouse  electric  railway  apparatus  is  now  ac- 
cepted as  standard  throughout  the  country,  and  the  best  evidence  as  to 
what  the  users  think  of  it  is  that  wherever  that  apparatus  has  been 
installed  it  has  never  been  thrown  out  or  replaced  by  another  system. 
The  railroad  manager  realizes  its  advantages  in  the  substantiality  and 
durability  of  construction  and  ease  of  operation,  while  the  investor 
appreciates  its  efficiency  and  cheapness  of  operation,  which  assures 
profits  and  dividends. 

During  the  last  year  the  company  was  engaged  in  filling  the  large 
unfinished  orders  for  the  Philadelphia  Traction  Company,  which  called 
for  600  single  reduction  motors.  Even  the  last  week  of  1893,  this  com- 
pany ordered  of  the  Westinghouse  Company,  power  station  apparatus 
for  a  capacity  of  11,250  H.  P.,  consisting  of  six  1,500  H.  P.  and  three  750 
H.  P.  generators.  All  of  these  machines  will  be  direct  connected.  In  ad- 
dition, the  orders  for  the  Chicago  City  Railroad  Company  and  the 
South  Chicago  Passenger  Railway  Company  were  also  completed,  and 
they  commenced  operation  about  the  time  the  World's  Fair  opened. 
The  record  of  these  roads  during  the  busy  period  of  the  Exposition 
was  phenomenal.  The  Lindell  Street  Railway  Company,  of  St.  Louis, 
also  had  its  lines  equipped  with  Westinghouse  apparatus,  and  the  lines 
of  the  Atlantic  Avenue  road,  in  Brooklyn,  were  also  com  leted. 

In  spite  of  the  large  amount  of  unfinished  contracts,  the  Westing- 
house electric  railway  system  was  installed  in  all  the  larger  cities  of 
the  Union,  as  well  as  in  Canada. 
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The  Business  of  the  General  Electric  Company. 


The  progress  made  during  the  past  year  by  the  General  Electric 
Company,  both  in  the  development  of  new  and  improved  railway 
apparatus  and  in  the  amount  of  railway  business  done,  marks  more 
than  ordinarily  the  character  of  the  company.  Despite  the  depressed 
condition  of  the  whole  business  field,  we  learn  that  the  number  of 
orders  received  differ  by  but  a  few  from  those  of  so  called  good  years, 
and  while  the  amount  of  apparatus  shipped  is  not  so  great,  in  diversity 
and  improvement  it  has  fully  come  up  to  expectations. 

The  list  of  new  apparatus  which  it  has  brought  out  is  surprisingly 
long,  and  as  each  device  has  proved  a  marked  advance,  so  has  it  proved 
a  marked  success,  so  much  so,  indeed,  that  the  orders  for  the  new 
apparatus  have  come  in  in  sufficient  numbers  to  cause  a  sentiment  of 
gratification  to  pervade  the  whole  railway  department.  Foremost 
among  the  new  devices  is,  of  course,  the  new  motor,  known  familiarly 
as  the  G,  E.  800.  This  was  shown  in  operation  at  the  Street  Railway 
Convention  at  Milwaukee,  and  each  of  its  superior  features  was  investi- 
gated and  commended  by  all  the  members  of  the  fraternity  present. 
The  G.  E.  800  is  and  has  been  operating  on  a  great  number  of  roads, 
and  in  each  and  every  instance  has  proved  so  successful  as  to  elicit 
spontaneous  letters  of  commendation  from  the  managers,  dwelling  in 
particular  upon  its  extreme  lightness,  its  efficiency  (qualities  gained 
without  sacrifice  of  either  mechanical  strength  or  electrical  power)  and 
general  superiority  over  other  motors  which  they  had  previously  been 
using.  The  G.  E.  800  is  now  in  use  in  large  numbers  on  the  lines  of 
the  Denver  Tramway  Company;  the  Pittsburgh,  Allegheny  &  Man 
Chester  Traction  Company,  of  Allegheny,  Pa.;  the  Cincinnati  Street 
Railway  Company;  the  Brooklyn  City  Railroad;  the  Union  Railroad, 
of  Providence;  the  East  Cleveland  Railway;  the  State  Street  Railroad, 
of  New  Haven,  Conn.;  the  Buffalo  Railway;  the  Union  Depot  Com- 
pany, of  St.  Louis;  the  Trenton  Passenger  Railway  Company;  the 
Worcester  Traction  Company;  the  Reading  Traction  Company;  the 
City  &  Suburban  Railway  Company,  of  Baltimore  Md.;  the  Pacific 
Improvement  Company  and  Pasadena  Railway,  both  of  San  Francisco, 
and  on  many  other  lines  throughout  the  United  States. 

The  necessity  for  a  more  perfect  controlling  device  called  into 
existence  the  type  K  controller,  from  which  every  objectionable  feature, 
noticed  in  preceding  controllers,  has  been  carefully  eliminated.  The 
type  K,  series  parallel  controller  is  perhaps  the  most  compact  and 
comprehensive  controller  now  in  use.  In  conjunction  with  the  G.  E. 
800  motor,  it  forms  an  economical  combination  which  it  would  be  diffi- 
cult to  rival  in  the  field  of  car  operation,  and  its  appreciation  by  rail- 
way men  has  been  both  high  and  extensive. 

The  activity  of  the  engineering  force  of  the  General  Electric  Com- 
pany, has,  however,  by  no  means  been  confined  to  the  motor  and  con- 
troller. The  requirements  of  the  Intramural  Railway  at  the  World's 
Fair  necessitated  the  creation  of  new  apparatus  to  meet  them.  The  suc- 
cessful operation  of  this  road,  which  we  have  described  in  full, was,  per- 
haps, the  most  striking  feature  of  the  Exposition.  Millions  of  passen- 
gers were  carried  without  either  a  hitch  in  the  regularity  of  the  service, 
or  an  accident  to  any  person.  The  motors  used,  known  as  the  L.  W. 
P.  20,  were  built  especially  for  this  service,  and  four,  with  an  aggre- 
gate of  533  rated  horse  power,  were  mounted  on  each  motor  car,  draw- 
ing four  trailers.  They  were  regulated  and  controlled  by  the  special 
series  parallel  controllers  operated  pneumatically.  The  cars  were 
operated  by  direct  coupled  generators,  and  these  were  among  the  earli- 
est slow  speed  generators  used  for  railway  service  in  this  country. 
One  in  particular,  the  750  K.  w. ,  was  found  to  be  sufficient  to  the  en- 
tire operation  of  the  road  under  ordinary  conditions.  In  times  of 
heavy  travel,  however,  power  was  supplied  from  the  great  1,500  K.  w., 
direct  coupled  generator,  which  was  at  that  time  the  largest  electrical 
generator  in  the  world.  Its  success  has  caused  its  duplication  both  in 
Brooklyn  and  Philadelphia.  A  circuit  breaker  was  used  in  connection 
with  this  machine,  that  proved  itself  capable  of  interrupting  a  circuit  of 
10,000  amperes. 

In  addition  to  the  direct  coupled  generators  just  mentioned,  four 
of  other  sizes  have  been  built.  They  are  all  of  the  multipolar  type, 
have  iron  clad  armatures,  are  of  great  mechanical  strength,  highest 
electrical  efficiency,  and  perfect  ventilation.  The  armatures  are  so 
constructed  that  any  good  electrical  mechanic  can  readily  inspect  and 
repair  any  part  of  the  armature  winding  without  disturbing  any  other 
part. 

In  order  to  make  the  road  equipment  complete,  and  keep  every- 
thing up  to  the  standard  of  the  generators,  motors  and  controllers,  the 
overhead  devices  were  in  great  measure  redesigned,  and  a  new  insula- 
tion, known  as  the  L  compound,  introduced.  The  introduction  of  this 
new  moulded  insulating  material  and  its  success  have  evidently  justified 
the  steps  taken. 

There  has  also  been  a  very  large  demand  for  the  new  panel 
switchboards  which  are  confessed  to  be  both  simple  and  perfect,  carry- 
ing all  the  measuring  and  indicating  apparatus  necessary,  and,  espec- 
ially, the  new  automatic  circuit  breaker  with  electrical  reset. 

We  must  not  omit  mention  of  the  thirty-ton  electrical  locomotive. 
Its  appearance  is  an  event  hardly  less  important  than  that  of  the  first 
steam  engine.  It  was  the  first  electrical  locomotive  in  the  world,  and 
proved  the  feasibility  of  the  operation  of  the  steam  road  by  electricity. 
At  the  World's  Fair  it  was  the  center  of  attraction  of  every  steam  rail- 
road man. 

Among  the  most  important  orders  and  shipments  of  direct  coupled 
generators  received  and  made  by  the  General  Electric  Company  may 
be  mentioned  six  of  1,500  K.  W.  to  the  Brooklyn  City  Railroad,  two  of 
which  are  in  operation,  three  of  1,500  K.  w.  to  the  People's  Traction 
Company,  of  Philadelphia;  three  of  730  K.  w.  to  the  Cass  Avenue  & 
Fair  Grounds  Railway,  of  St.  Louis;  two  of  750  k.  w.  to  the  Union 
Railroad,  of  Providence;  four  of  500  K.  w.  to  the  City  &  Suburban 


Railway  Company,  and  four  to  the  Baltimore  &  Ohio  Railroad,  both  of 
Baltimore;  four  of  400  K.  w.  to  the  Union  Depot  Company,  of  St. 
Louis,  and  three  of  250  k.  w.  to  the  Electric  Traction  Company,  of 
Philadelphia;  of  the  belt  driven  generators,  twenty  five  of  500  K.  W. 
have  gone  to  the  West  End  Railroad,  of  Boston,  twelve  to  the  Brooklyn 
City  Railroad  Company,  three  to  the  Atlantic  Avenue  road,  of  Brook- 
lyn; three  to  the  Union  Railroad,  of  Providence;  and  other  roads  too 
numerous  to  mention  in  detail  are  now  operated  by  these  generators, 
as  well  as  by  generators  of  300  k.  w.  and  100  K.  w.  capacities,  making 
a  total  of  direct  coupled  and  belt  driven  generators  of  more  than  500, 
while  the  total  number  of  motors  of  all  kinds  turned  out  is  considerably 
above  5,000. 

There  is  an  air  of  expectancy  about  the  railway  department  of  the 
General  Electric  Company  which  augurs  well  for  the  prospects  of  busi- 
ness during  1894.  They  are  more  hopeful  even  than  they  were  at  the 
end  of  last  year,  and  the  officials  declare  that,  with  their  improved  ap- 
paratus, they  fear  no  competition,  but  are  prepared  to  meet  it  and  do 
an  extremely  large  business. 


Business  of  the  Providence  Steam  Engine 
Company. 


The  Providence  Steam  Engine  Company,  of  Providence,  informs 
us,  concerning  its  last  year's  business,  that  its  improved  Greene 
engines  have  been  very  satisfactory,  and  to  judge  by  the  work  done 
business  has  been  good  with  them.  During  the  past  year  this  com- 
pany has  installed  or  is  now  constructing  the  following  engines:  For  the 
Union  Railroad  Company,  of  Providence,  two  compound  condensing 
engines,  of  1,800  h.  p.  capacity;  for  the  Rotch  Spinning  Corporation's 
Mill,  at  New  Bedford,  one  triple  expansion  engine  of  550  H.  P.  capacity 
and  another  of  600  to  700  H.  P.,  and  in  the  same  city  has  recently 
placed  one  1,500  H.  P.  and  two  600  H.  P.  compound  engines.  The 
company  recently  completed  and  is  now  engaged  in  the  construction  of 
compound  engines  for  the  Albany  Electric  Illuminating  Company,  of 
400  H.  p.;  National  Carbon  Company,  Cleveland,  O.,  goo  H.  P.; 
League  Island  Navy  Yard  and  Charlestown  Navy  Yard,  25c  H.  P.  and 
also  some  fifty  other  engines  of  from  1,200  to  75  H.  P.  each.  The  de- 
mand for  the  engine  has  required'  an  enlargement  of  the  works,  and 
every  available  inch  of  ground  is  now  covered  with  buildings  to  provide 
for  the  constantly  increasing  business. 


Business  of  the  Johnson  Company. 


The  Johnson  Company,  of  Johnstown.  Pa.,  has  done  a  large  busi- 
ness during  the  past  year  in  its  various  street  railway  specialties.  Its 
girder  rails,  turntables,  switches,  curves  and  crossings  are  well  known 
and  have  been  largely  used.  The  company,  as  is  well  known,  has  made 
a  specialty  of  electrically  welded  rails  and  street  construction;  also 
electrically  welded  rails  and  chairs,  and  has  shown  its  enterprise  in 
going  to  great  expense  in  experimenting  in  this  and  other  lines  to  deter- 
mine what  improvements  are  possible  in  the  girder  rail  system  for 
street  railway  service.  This  company  makes  a  specialty  in  the  manu- 
facture of  patented  specialties  in  street  railway  construction. 


Equipment  Notes. 


The  Billings  &  Spencer  Company,  of  Hartford,  Conn.,  has 
opened  a  Western  office  at  59  South  Canal  Street,  Chicago,  111. ,  in 
charge  of  W.  A.  Davis.  A  complete  line  of  its  goods' will  be  shown 
here. 

Julius  Meyer,  consulting  engineer,  Temple  Court,  New  York, 
has  just  completed  for  the  stockholders  of  the  Cincinnati  Edison  Elec- 
tric Company,  an  investigation  of  that  company's  affairs  and  reported 
on  the  commercial  and  technical  condition  of  the  property. 

J.  D.  Murray,  of  New  Brunswick,  N.  J.,  has  recently  completed 
twenty  miles  of  track  in  the  work  of  electric  construction,  which  the 
Baltimore  (Md.)  Traction  Company  is  installing.  Mr.  Murray  has  had 
long  experience  in  this  class  of  work,  and  has  laid  a  great  deal  of  track 
in  Baltimore  and  other  cities. 

Thomas  S.  Crane,  expert  in  patent  causes  and  in  the  designing  of 
patent  machinery,  has  opened  an  office  at  No.  10  Wall  Street,  New  York. 
Mr.  Crane  has  had  an  experience  of  thirty-six  years  as  a  mechanical 
engineer,  and  has  prosecuted  over  1,900  applications  for  letters  patent 
in  the  United  States  and  foreign  patent  offices. 

The  Ball  Engine  Company,  of  Erie,  Pa.,  has  sold  its  500  H.  p., 
cross  compound,  condensing  engine  exhibited  at  the  World's  Fair,  to 
the  Maryland  Lighting  Company,  of  Baltimore,  Md.  This  engine  re- 
ceived the  highest  award.  The  particular  work  of  the  engine  at  the 
Fair  was  the  illumination  of  the  electrical  fountains. 

William  C.  Baker,  of  143  Liberty  Street,  New  York,  inventor 
and  manufacturer  of  the  Baker  car  heater,  writes  us  that  he  is  adapting 
his  hot  water  car  heaters  to  street  cars,  as  well  as  to  the  large  cars  of 
steam  railroads,  the  great  desideratum  being  to  have  hot  water  heated 
pipes  directly  under  the  feet  of  each  of  the  passengers  as  they  sit  in 
their  seats. 

The  P.  Wall  Manufacturing  Company,  of  Pittsburgh,  Pa.,  is 
doing  a  good  business.  Mr.  Wall  tells  us  that  he  has  recently  shipped 
two  roof  gongs  to  the  Melborne  Electric  Railway  Company,  of  Mel- 
borne,  Australia,  showing  that  his  goods  are  as  well  liked  at  the  anti- 
podes as  in  this  country.  Mr.  Wall  is  also  doing  a  large  business  in 
the  United  States. 
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The  Phosphor-Bronze  Smelting  Company,  Ltd.,  of  Philadel- 
phia, has  moved  its  offices  to  2,200  Washington  Avenue  of  that  city. 
At  this  point  the  company  has  erected  anew  foundry  and  smelting 
works,  and  has  greatly  increased  its  facilities  in  every  department  for 
the  manufacture  of  "  Elephant  Brand  "  phosphor-bronze,  ingots,  cast- 
ings, wire,  sheet  rods,  etc. 

The  Bemis  Car  Box  Company,  of  Springfield,  Mass. ,  has  re- 
cently received  an  order  from  the  Laclede  Car  Company,  of  St.  Louis, 
for  fifty  more  rf  its  standard  motor  trucks,  a  total  of  300.  These  will 
be  installed  on  the  lines  of  the  Philadelphia  Traction  Company.  The 
company  has  recently  placed  thirty-five  trucks  at  Providence,  R.  I., 
among  its  other  recent  orders. 

The  Young  Lock  Nut  Company,  of  New  York,  manufacturer  of 
the  Young  gravity  lock  nut,  has  just  issued  a  neat  eight  page  circular 
containing  an  historical  sketch  of  various  forms  of  lock  nuts,  taken 
from  the  Railroad  Gazette,  together  with  press  comments  from  several 
of  the  railroad  journals,  and  a  number  of  favorable  testimonials  from 
prominent  railroad  officials  who  have  used  these  lock  nuts. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  is  about 
to  build  a  new  car  house  for  the  Reading  Traction  Company  at  Read- 
ing, Pa.  The  building  will  be  180  ft.  long  and  85  ft.  wide,  with  one 
row  of  columns  through  the  center  supporting  the  roof  trusses.  The 
side  walls  will  be  of  brick,  and  the  roof  of  iron.  This  company  is  also 
engaged  in  putting  in  place  the  roof  of  the  new  purifier  house  of  the 
Northern  Liberties  Gas  Company,  at  Northern  Liberties. 

The  United  Columbian  Electric  Company,  of  New  York, 
manufacturer  of  the  Winkler  twin  series  motor,  tells  us  that  the  Mo- 
bile (Ala.)  &  Spring  Hill  Street  Railway,  recently  equipped  with  the 
Winkler  system,  has  accepted  all  the  equipments  during  the  past 
month.  The  motors  are  showing  very  high  economy,  and  in  conse- 
quence the  road  has  ordered  additional  equipments.  These  motors  are 
replacing  the  steam  dummies  formerly  in  operation  on  the  road. 

The  Clayton  Air  Compressor  Works,  of  43  Dey  Street,  New 
York,  are  working  full  time  and  full  capacity  at  the  shops  in  Brooklyn, 
and  are  even  behind  on  their  deliveries.  In  the  prevailing  business 
depression,  this  speaks  volumes  for  the  excellence  of  the  air  com- 
pressors built  by  this  company.  The  company  has  recently  taken  out 
several  valuable  patents  on  a  new  triple  compound,  high  pressure  air 
or  gas  compressor,  used  largely  by  manufacturers  of  carbonic  acid  gas. 

A.  O.  Schoonmaker,  158  William  Street,  New  York,  reports  an 
increased  demand  for  mica  from  the  managers  of  electric  street  rail- 
roads. He  is  a  large  importer  of  East  India  mica,  which  is  claimed  to 
be  the  best  in  the  market  for  insulating  and  other  electric  work.  Mr. 
Schoonmaker  offers  this  mica  to  the  trade  uncut  or  cut  to  size,  and  to 
meet  the  demand,  he  is  now  cutting  it  to  shape  ready  for  use  for  com- 
mutator segments,  rheostats,  etc.     He  will  cut  to  any  pattern  wanted. 

A.  Groetzinger  &  Sons,  of  Allegheny,  Pa.,  sole  manufacturers 
of  "  Dermaglutine,''  write  us  that  trade  in  "  Dermaglutine"  pinions 
has  been  picking  up  wonderfully  lately,  and  orders  are  now  coming  in 
quite  freely.  Within  the  last  month  this  has  been  especially  true,  the 
company  having  booked  several  large  orders,  principally  from  Western 
street  railways.  The  general  mechanical  trade  is  now  taking  more 
interest  in  "  Dermaglutine"  than  ever  before,  and  orders  are  coming 
in  generously  from  that  source  also. 

The  Allen  Trolley  Company,  of  Philadelphia,  has  changed  its 
title  to  the  Allen  Electric  &  Supply  Company.  The  office  of  the  com- 
pany is  located  at  232  Carter  Street.  The  company  reports  a  rushing 
business,  has  accepted  the  agency  for  the  Graham  truck,  and  '  proposes 
to  push  it  from  the  Hudson  to  the  Missouri  Rivers."  The  trucks 
will  be  made  in  Philadelphia  complete,  and  a  sample  truck  will  be  on 
exhibition  at  the  company's  office.  Consumers  will  save  freight  by 
ordering  direct  from  the  Philadelphia  office. 

The  Laconia  Car  Company,  Laconia,  N.  H.,  the  largest  builders 
of  steam  railroad  cars  in  New  England,  has  taken  a  large  number  of 
orders  recently  for  street  railway  cars  of  all  kinds,  electric,  cable  and 
horse.  The  high  class  of  work  which  this  company  has  turned  out  for 
steam  railway  service  is  sufficient  proof  that  its  street  railway  cars 
will  be  of  the  very  best  workmanship.  The  company  employs  be- 
tween 600  and  700  men,  and  its  facilities  for  turning  out  work  are  of 
the  best.  We  understand  that  the  company's  street  railway  depart- 
ment will  be  in  the  charge  of  F.  E.  Huntress,  8  Oliver  Street,  Boston, 
Mass. 

T.  J.  Murphy  &  Company,  of  New  York,  have  issued  a  circular 
giving  size,  styles  and  prices  of  electric  slate  for  switchboards,  bases, 
etc.,  manufactured  by  them  of  a  carefully  selected  grade  of  Vermont 
slate.  This  slate  can  be  drilled  and  tapped  with  great  facility.  A  New 
York  construction  company  recently  drilled  12,000  quarter  inch  holes 
in  a  slate  five-eighths  of  an  inch  thick,  and  containing  only  twenty-two 
square  feet,  making  the  holes  about  a  quarter  inch  apart.  This  slab  stood 
shop  handling  and  transportation  without  injury.  These  slates  are 
furnished  in  flowed  and  marbleized  finishes,  which  add  to  their  strength 
and  durability. 

N.  H.  Green,  of  New  York,  general  agent  for  the  Maddox  cotton 
and  wire  belting,  informs  us  that  the  belting  is  giving  excellent  satis- 
faction wherever  used.  Numerous  orders  are  being  received,  and 
prospects  are  bright  for  a  large  business  in  1894.  The  following  are  in 
use  and  giving  satisfaction:  Chas.  B.  Paul,  467  Kent  Street,  Brooklyn, 
twenty-eight  feet  of  nine  inch  belting  for  dynamos;  McConway  &  Tor- 
ley  Company,  Pittsburgh,  Pa.,  fifty-six  feet  of  six  inch  belting;  Arling 
ton  Mills  Company,  Lawrence,  Mass.,  twenty-seven  feet  of  eight  inch 
belting:  H.  W.  Coleman  Machinery  Company,  New  Orleans,  La., 
twenty-six  feet  of  three  and  a  half  inch  belling;  Petross  Stump  Lumber 
Company,  Tuscahoma,  I.  T.,  twenty-eight  feet  of  six  inch  belting; 


Steinway  &  Sons,  New  York  City,  sixty-seven  feet  of  four  inch  belting, 
and  others. 

J.  H.  Stedman,  transfer  agent,  of  Rochester,  N.  Y.,  having 
devoted  more  than  two  solid  years  to  the  transfer  business,  has 
aroused,  he  believes,  the  street  railway  companies  of  the  United  States 
to  the  importance  of  short  time  limit  and  a  way  to  prevent  the  fraud 
practiced  by  passengers  and  employes.  His  ticket,  he  claims,  makes 
the  former  simple,  and  the  latter  almost  absolute,  and  while  simplify- 
ing detail  and  saving  labor,  improves  the  transfer  business  in  every 
way.  Upon  entering  the  field  Mr.  Stedman  found  practically  no  sys- 
tem, no  detective  features,  and  few  conveniences.  Each  company  was 
using  an  individual  idea,  often  jumped  at  in  haste  and  continued  for 
lack  of  something  better.  He  combined  his  ideas  with  the  consensus 
of  the  knowledge  of  a  great  many  general  managers  of  reputation  and 
experience,  evolving  in  this  way  his  present  system.  The  principles 
of  the  Stedman  tickets  are  fully  covered  by  patents,  and  he  has  an- 
nounced his  intention  of  defending  his  rights  in  the  courts. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh,  Pa. , 
is  obtaining  flattering  orders  for  its  automatic  wheel  guard  board  and 
pickup  fenders.  The  company's  recent  orders  include  those  for  the 
complete  equipment  of  all  cars  for  the  Philadelphia  Traction  Company, 
Citizens'  Street  Railway  Company,  Indianapolis;  Central  Traction 
Company,  Pittsburgh;  Pittsburgh  &  Birmingham  Traction  Company; 
Pittsburgh  &  Duquesne  Traction  Company;  Pittsburgh  Traction  Com- 
pany, with  assured  expectations  of  several  more  large  orders  for  January. 
These  safety  appliances  have  received  the  endorsement  and  approval 
of  leading  street  railway  managers,  being  constructed  on  practical  and 
mechanical  principles  that  conform  to  railway  requirements.  The 
fender  is  the  result  of  three  years'  study  and  practice  on  the  part  of  the 
inventor,  Mr.  Crawford.  By  order  of  the  Commissioners  of  Public 
Safety,  of  Pittsburgh,  all  street  car  lines  in  that  city  not  already 
furnished  with  the  automatic  wheel  guards  and  pickup  fenders  of  the 
Crawford  Company  must  be  so  equipped  at  once. 

The  Ball  &  Wood  Company,  of  New  York,  reports  that 
in  spite  of  the  business  depression  its  factory  is  crowded  with  work. 
Although  it  is  not  customary  to  the  Ball  &  Wood  Company,  of 
New  York,  to  advertise  its  sales,  yet  recent  inquiry  shows  such 
activity  at  the  works  of  this  company  that  for  the  encouragement 
of  those  who  fear  that  the  factories  are  all  closing,  we  are  permit- 
ted to  publish  the  following  recent  orders  on  installations:  At 
Binghamton,  N.  Y.,two  engines;  at  Faribault,  Minn.,  two  engines; 
at  Hartford,  Conn.,  one  large  compound  engine;  at  Frankfort,  Ky.,one 
engine;  at  Meriden,  Conn.,  three  engines;  at  Naugatuck,  Conn.,  two 
engines;  at  Buffalo,  N.  Y.,  one  engine;  at  Canton,  Maryland,  three 
engines;  at  Sweveghem,  Belgium,  one  engine,  besides  others  in  West 
Pullman,  111.;  Elizabeth,  N.  J. ;  Cloquet,  tuinn. ;  Waterbury,  Conn.; 
Scranton,  Pa.;  Bath.  Me.,  and  Millville,  N.  J.  In  addition  to  the 
above,  the  five  engines  comprising  the  exhibit  of  the  Ball  &  Wood  Com- 
pany at  the  World's  Fair,  have  also  been  disposed  of,  these  engines 
being  the  first  out  of  Chicago  as  they  were  the  first  installed. 

Samuel  Lewis,  of  10-18  Larrimer  Street,  Brooklyn,  N.  Y.,  man- 
ufactures a  wood  mat  for  street  cars,  which  is  growing  in  popularity 
with  street  railway  companies.  Besides  his  customers  among  the 
street  railway  companies,  Mr.  Lewis  has  supplied  the  orders  of  a  large 
number  of  car  builders,  including  the  John  Stephenson  Company,  the 
Lewis  &  Fowler  Manufacturing  Company,  the  J.  M.  Jones'  Sons  Com- 
pany,  the  J.  G.  Brill  Company,  the  Laclede  Car  Company  and  the  Pull- 
man Palace  Car  Company.  It  is  a  very  common  thing  when  a  street 
railway  company  orders  its  cars  for  the  specification  to  be  included  that 
the  cars  are  to  be  equipped  with  the  Lewis  patent  wood  mat.  These 
mats  are  interchangeable  and  reversible,  and  are  made  of  well  seasoned 
maple  wood  slats,  assembled  with  strong  screw  rods,  which  cut  their 
own  thread.  This  renders  the  infiltration  of  dust  or  liquids  impossi- 
ble while  maintaining  the  mats  smooth  and  preventing  warping,  so  that 
the  underlying  material  is  not  injured.  These  screw  rods  also  give 
great  strength,  and  insure  durability  to  the  mats,  so  that  some  have 
been  worn  by  usage  until  the  screw  rods  in  the  middle  of  the  slats  were 
exposed  without  decreasing  their  firmness  and  strength.  The  mats  are 
easily  repaired  by  screwing  two  half  slats  in  the  place  of  the  one  broken. 
Mr.  Lewis  has  been  in  the  wood  mat  business  for  a  long  time,  and 
brings  to  his  work  the  accumulated  experience  of  many  years. 

The  Southwark  Foundry  &  Machine  Company,  of  Philadel- 
phia, Pa.,  makers  of  the  Porter-Allen  automatic  engine  for  street  rail- 
way and  electric  lighting  uses,  reports  through  its  St.  Louis  agents  at 
32  Laclede  Building,  that  city,  the  sale  of  two  1,000  H.  P.  engines  to 
the  Union  Depot  Railroad  Company,  of  St.  Louis.  One  of  these  is  to 
be  installed  in  the  railway  company's  Gryer  and  Jefferson  Avenues 
station,  and  the  other  in  the  Bellefontaine  station  on  North  20th  Street. 
Each  of  these  engines  is  to  be  direct  coupled  to  a  1,000  H.  P.  General 
Electric  Company  generator  running  at  100  revolutions  per  minute. 
Three  750  H.  P.  Porter-Allen  engines  have  lately  been  ordered  by  the 
Compton  Heights,  Union  Depot  and  Merchants'  Terminal  Railway 
Company,  the  Park  Avenue  branch  of  the  Lindell  Railway  system. 
Each  of  these  is  to  be  direct  coupled  to  a  750  H.  P.  Westinghouse  gen- 
erator of  the  latest  type,  a-  exhibited  at  the  World's  Columbian  Expo- 
sition. The  Southwark  Company  claims  that  the  1 ,000  H.  P.  engines 
can  work  up  to  1,500  H.  P.  with  the  greatest  ease,  and  the  750  H.  p. 
to  1,000  H.  P.,  in  keeping  with  the  varying  loads  common  to  street 
railway  working.  The  Porter-Allen  engines  supplied  to  the  Lindell 
Railway's  old  power  station  at  Compton  Avenue  and  the  Missouri 
Pacific  Railway  tracks,  although  belted  to  the  old  type  of  Edison  gen- 
erators, have  long  ago  demonstrated  their  ability  to  meet  all  demands 
put  upon  them.  And  it  was  principally  for  this  reason  that  it  was 
awarded  the  second  Lindell  Railway  contract. 

The  Pierce  &  Miller  Engineering  Company,  of  New  York,  has 
sent  us  some  of  the  results  obtained  by  the  World's  Fair  engineers, 
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showing  the  combined  efficiency  of  a  Mcintosh  &  Seymour  engine  and 
a  10,000  light  Westinghouse  dynamo  driven  by  belt  to  be  86^  per  cent. 
The  variation  in  speed  of  the  engine  was  less  than  one  revolution  under 
a  change  of  load  from  zero  to  1.360  H.  P.  In  the  December  issue  of 
Cassier's  Magazine,  under  "  Current  Topics,"  an  interesting  item  is 
given  of  this  machine.  This  is  as  follows:  "  A  rather  startling  story 
is  told  by  an  engineer  who  visited  the  late  World's  Fair,  concerning 
the  perfection  of  the  governor  of  the  large  Mcintosh  &  Seymour  tan- 
dem compound  engine  which  was  on  exhibition  there.  The  engine, 
like  most  of  those  shown,  was  furnishing  power  for  electric  lighting, 
and  ordinarily  carried  a  load  of  about  Soo  H.  p.,  which  was  consider- 
ably below  its  full  capacity.  On  one  occasion,  through  a  mistake  of 
the  switchboard  attendant,  this  load  was  suddenly  increased  by  some- 
thing like  60  per  cent.,  and  was,  a  few  moments  afterwards,  quite  as 
suddenly  reduced  to  the  original  figure  without  having  attracted  the 
attention  of  the  engineer  in  charge  by  any  change  in  the  working  of 
the  engine,  or  without  having  in  the  least  affected  the  various  lights  on 
the  circuit.  Changing  the  load  on  the  engine  by  the  amount  noted, 
and  with  the  result  claimed,  was  about  as  severe  a  test  of  the  governor 
as  it  is  possible  to  make,  and  the  builders  of  the  engine  ought  to  derive 
a  goodly  amount  of  satisfaction  from  it." 

A.  B.  Wetmore,  of  10  West  23  Street,  New  York,  manufacturer 
and  wholesale  dealer  in  hard  woods  and  North  Carolina  pine,  has  for 
many  years  been  associated  with  the  wholesale  lumber  trade  of  New 
York  City,  and  has  become  prominent  in  the  furnishing  of  special  and 
difficult  bills  of  lumber  for  car  building  and  export  trade.  With  the 
rapidly  growing  scarcity  of  good  lumber,  no  industry  has  found  it  so 
difficult  to  fill  its  wants  as  the  street  car  building  trade.  As  will  be 
seen  elsewhere  in  this  issue,  Mr.  Wetmore  is  a  specialist  in  many 
classes  of  woods  used  in  the  construction  of  street  railroad  cars,  and  is 
prepared  to  furnish  some  of  the  best  material  and  manufacture.  The 
making  of  street  car  and  coach  panels,  and  especially  the  former,  is  a 
business  requiring  great  judgment,  skill  and  experience.  The  best 
whitewood  timber  for  this  kind  of  work  must  not  only  be  large,  but 
it  must  be  of  thrifty  growth,  making  panels  that  are  not  only  free  from 
knots,  but  also  from  many  of  the  defects  which  occur  in  very  old 
whitewood  trees.  To  obtain  just  such  timber,  to  have  it  manufactured 
into  truly  made  boards  five-eighths  of  an  inch  thick,  and  from  sixteen 
to  twenty. six  feet  long  and  of  a  grade  suitable  for  the  work  requires  the 
attention  of  expert  lumbermen.  These  Mr.  Wetmore  has  had  in  his 
employ  for  a  long  time,  and  has  produced  results  most  satisfactory  to 
the  receivers  of  the  lumber.  Mr.  Wetmore  claims  to  have  filled  the 
contracts  for  panels  of  the  most  exacting  purchasers,  and  his  panels 
were  used  exclusively  in  the  building  of  the  cable  cars  made  by  the 
Stephenson  Company  for  the  Broadway  Railroad. 

The  Fishkill   Landing  Machine  Company,  of  Fishkill-on  the- 

Hudson,  N.  Y.,  builder  of  the  improved  Fishkill-Corliss  engine,  isdoing 
a  good  business.  Its  engines  are  in  demand  by  manufacturers  gener- 
ally, and  are  also  used  for  electric  lighting  and  street  car  purposes.  The 
Rochester  (N.  Y.)  Electric  Light  Company  is  using  a  Fishkill-Corliss 
engine  of  500  H.  P.  Among  the  larger  engines  which  this  company 
has  recently  erected  are  two  of  300  H.  P.  each  for  the  Atlas  Cement 
Company,  at  Coplay,  Pa.;  one  of  250  H.  P.  for  the  Grand  Central  Pal- 
ace, New  York  City;  one  175  H.  p.  for  R.  M.  Wilson,  Rome,  N.  Y. ; 
one  175  h.  p.  for  F.  Hosch,  Brooklyn,  N.  Y-;  one  250  and  one  100  h.  p. 
for  the  Canda  Manufacturing  Company's  car  works  at  Carteret,  N.  J.; 
one  100  H.  P.  for  the  Smith  Premier  Typewriter  Company,  Syracuse, 
N.  Y. ;  one  175  H.  p.  for  the  Cortland,  (N.  Y.)  Wagon  Company;  one 
200  H.  P.  for  David  Miller,  New  York;  one  100  H.  p.  for  the  Eastman 
Kodak  Company,  Rochester,  N.  Y.;  one  300  H.  p.  for  the  Metropolitan 
Realty  Company,  New  York;  one  200  H.  P.  to  the  National  Casket 
Company,  Oneida,  N.  Y. ;  one  300  H.  P.  for  the  Glens  Falls  Paper  Mill 
Company,  Fort  Edward,  N.  Y.;  one  250  H.  P.  for  Kinney  Brothers, 
New  York,  and  one  each  of  300  and  350  H.  P.  for  sugar  plantations  in 
Cuba.  It  will  be  recalled  that  the  engines  for  the  immense  grain  ele- 
vators of  the  New  York  Central  &  Hudson  River  Railroad  Company, 
New  York  city,  one  the  West  Shore  Railroad,  at  Weehawken,  N.  J., 
(one  of  1,000  and  one  of  800  h.  p.)  were  built  by  this  company.  The 
officers  of  the  Fishkill  Landing  Machine  Company  are:  Robert  J.  Hal- 
gin,  president;  W.  F.  Sage  vice-president,  and  James  L.  Teller, 
secretary. 

Mr.  Wm.  Hazelton,  3d,  has  been  appointed  the  exclusive  agent 
for  the  United  States  of  the  Societe  Anonyme  Industrielle  des  Etab- 
lissements  Arbel,  Rive-de  Gier  (Loire),  France.  This  company  is  prob- 
ably the  best  known  manufacturer  in  Europe  of  wrought  iron  , forged 
centers  for  all  kinds  of  wheels,  making  a  specialty  of  this  business. 
During  the  World's  Fair,  Mr.  Arbel,  with  a  staff  of  engineers,  visited 
this  country,  and  during  his  stay  here  visited  many  cities,  seeking  par- 
ticulars and  information  regarding  the  operation  of  street  railways. 
The  appointment  of  Mr.  Hazelton  as  the  American  representative  of 
the  company  is  the  first  step  of  the  company  in  establishing  an  Ameri- 
can branch.  Mr.  Hazelton  will  open  offices  in  the  Havemeyer  Build- 
ing, New  York  City,  January  I,  1894.  The  wrought  iron,  forged  centers 
of  the  Arbel  manufacture  are  especially  adapted  to  cable  and  electric 
service,  and  are  sold  with  a  five  years'  guarantee.  These  centers  are 
used  almost  exclusively  in  France  and  many  other  European  countries. 
Since  Mr.  Hazelton  resigned  from  the  Short  Electric  Railway  Company, 
last  summer,  he  has,  in  addition  to  devoting  much  time  to  several  railway 
projects  in  which  he  is  interested,  been  negotiating  with  several  large 
manufacturers  to  represent  them  in  the  East.  He  will  continue  in  the 
contracting  for  and  building  of  street  railways  complete,  in  which  line 
he  is  well  known,  and  has  had  a  long  practical  experience. 

Mr.  Hazelton  has  the  faculty  of  knowing  a  good  thing  when  he 
sees  it.  He  was  one  of  the  earliest  workers  in  the  electric  railway 
field,  and  during  his  connection  with  the  Sprague  Electric  Railway  & 
Motor  Company,  of  New  York,  was  largely  instrumental  in  starting 


the  great  impetus  in  electric  railway  construction  in  the  states  of  Penn- 
sylvania, New  Jersey  and  Delaware,  where  he  represented  that  com- 
pany. After  the  absorption  of  the  Sprague  Company  with  the  Edison 
General  Electric  Company,  Mr.  Hazelton  was  general  sales  agent  of 
the  Wenstrom  Consolidated  Dynamo  &  Motor  Company ,  and  advocated 
the  use  of  the  slow  speed,  single  reduction  motor  for  street  car  service, 
which  has  since  become  a  standard.  While  assistant  general  manager  of 
the  Short  Company  Mr.  Hazelton  was  active  in  bringing  out  the  first 
gearless  motor  used  in  street  railway  service.  He  has  always  been 
employed  in  new  fields  of  work,  and  we  anticipate  a  large  success  for 
him  and  for  the  company  of  which  he  is  the  representative,  in  introduc- 
ing the  Arbel  wheels  into  the  American  field. 

WESTERN  NOTES. 

The  Valley  Steel  Company,  of  Belleville,  111.,  is  the  title  of 
the  new  company  which  has  purchased  the  works  of  the  Belleville 
Steel  Company  which  failed  some  time  ago.  The  new  company  has  a 
capital  of  $400,000,  and  expects  to  have  the  plant  running  by  January 
1,  giving  work  to  800  men. 

Taylor,  Dee  &  Mack,  of  Chicago,  is  the  title  of  the  firm  which  is 
carrying  on  the  business  formerly  owned  by  Taylor,  Goodhue  &  Ames. 
The  firm  is  at  348  Dearborn  Street  Chicago,  and  is  agent  for  the  Burton 
electric  car  heater  manufactured  by  the  Burton  Electric  Company,  of 
Richmond,  Va.,  one  of  the  earliest  car  heaters  put  upon  the  market. 

McLure  &  Kaufman,  of  San  Francisco,  have  recently  opened  an 
office  at  216  Bush  Street,  that  citv,  for  the  sale  of  general  street  rail- 
way supplies.  They  areagents  of  Pittsburgh  Steel  Hollow  Ware  Com- 
pany, of  Allegheny  City,  Pa.  J.  A.  McLure  is  well  known  in  the  field, 
having  recently  been  connected  with  Siemens  &  Halske,  and  before 
that  with  the  Short  Electric  Railway  Company  and  the  Sprague 
Electric  Railway  &  Motor  Company. 

The  Walker  Manufacturing  Company,  of  Cleveland,  O.,  as 
mentioned  elsewhere  in  this  issue,  is  proposing  to  add  an  electrical 
department  to  its  extensive  works.  Its  facilities  for  the  manufacture 
of  a  line  of  high  grade  generators  and  motors  are  of  the  best,  and  the 
well  known  reputationof  this  company  for  turning  outwork  of  standard 
quality  especially  fits  it  for  entering  the  electric  railway  field.  Mr. 
Walker,  in  this  connection,  recently  assured  a  representative  of  the 
Street  Railway  Journal  that  this  work  will  be  done  in  an  entirely 
separate  department,  and  will  in  no  way  interfere  with  the  company's 
regular  work  of  manufacturing  cable  and  hydraulic  machinery  for 
which  the  Walker  Company  is  noted  the  world  over. 

The  Scarritt  Furniture  Company,  of  St.  Louis,  informs  us  that 
it  is  receiving  numerous  inquiries  from  various  parts  of  the 
country  regarding  its  new  double  seats  for  street  cars,  similar  to 
those  supplied  to  the  Lindell  Railway  and  Compton  Heights,  Union 
Depot  and  Merchants'  Terminal  Railway  companies,  of  St.  Louis,  and 
which  have  been  illustrated  in  the  columns  of  the  Street  Railway 
Journal.  These  inquiries  have  not  only  come  from  street  railway 
companies,  but  street  railway  car  builders  as  well.  The  superiority  of 
these  seats  has  often  been  remarked  upon,  and  the  Scarritt  Company 
thinks  that  their  use  for  street  railway  purposes  has  been  proven  a 
great  success  in  the  case  of  the  two  St.  Louis  companies  above  men- 
tioned. 

The  National  Electric  Company,  is  a  new  corporation  organized 
at  Eau  Claire,  Wis.,  to  operate  the  plant  formerly  owned  by  the 
National  Electric  Manufacturing  Company  of  that  place.  The  officers 
of  the  new  company  are:  A.  L.  Ide,  president;  Peter  Truax.  vice-pres- 
ident; F.  P.  Ide,  secretary,  and  W.  A.  Rust,  treasurer.  The  company 
has  issued  an  announcement  to  all  interested  in  electric  lighting,  to  the 
effect  that  it  is  prepared  to  furnish  alternating  and  direct  current  appar- 
atus, multipolar  power  generators  and  motors,  transformers  of  any 
capacity  and  voltage,  as  well  as  other  electrical  apparatus  and  appli- 
ances, promptly  upon  receipt  of  orders.  To  the  former  patrons  of  the 
National  Electric  Manufacturing  Company  is  especially  extended  a 
cordial  greeting,  as  well  as  a  solicitation  for  a  continuance  of  patron- 
age. The  company  will  take  pleasure  in  quoting  prices  to  all,  and  in 
furnishing  other  information  desired  relative  to  its  apparatus,  promptly 
upon  application. 

The  McGuire  Manufacturing  Company,  of  Chicago,  writes  us 
that  its  adjustable  traction  truck  is  becoming  more  and  more  popular. 
These  trucks  have  been  in  use  for  nearly  a  year  on  the  Cicero  &  Pro- 
viso Street  Railway,  Denver  Tramway  and  the  Citizens'  Street  Rail- 
road, Indianapolis,  and  in  every  case  the  new  feature  has  proven  to  be 
all  that  is  claimed  for  it.  The  peculiarity  is  the  fact  that  all  trie  traction 
is  placed  upon  the  four  drive  wheels,  leaving  the  four  small  guide 
wheels  to  be  simply  what  they  are  called,  on  a  straight  track.  But 
the  moment  the  truck  enters  a  curve,  an  ingenious  cam  arrangement 
shifts  any  desired  proportion  of  the  load  on  to  these  drive  wheels  while 
in  the  curve,  thereby  preventing  derailment.  The  Patent  Office  has 
granted  patents  on  the  claims  made  for  this  feature,  and  after  a 
thorough  search  through  the  condition  of  the  art,  nothing  is  found  that 
operates  at  all  like  it.  It  is  an  interesting  device  and  proved  decidedly 
attractive  at  the  World's  Fair. 

The  Central  Electric  Company,  of  Chicago,  reports  that  its  sales 
of  Anti  thunderbolt  oil  paper  show  a  large  and  increasing  demand 
for  a  product  of  this  nature,  which  is  absolutely  reliable.  This  paper 
is  a  preventive  for  short  circuits  and  grounds  when  used  in  winding 
armatures,  fields  and  converters,  and  is  unsurpassed  for  electric  manu- 
facturing and  repairing.  It  will  resist  the  highest  voltages,  also  the 
action  of  oil,  water  and  dampness  and  the  injurious  action  of  chemicals 
and  gases,  and  it  does  not  break  or  tear  when  folded.  The  genuine  oil 
paper  is  stamped  "Anti-thunderbolt."  This  company  also  writes  us 
that  it  has  made  large  sales  on  the  various  grades  of  P.  &  B.  paints  and 
varnishes,  which  it  is  handling  as  general  Western  agent  for  the  stan- 
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dard  Paint  Company.  The  company's  stock  represents  the  different 
grades  of  these  products,  put  up  in  packages  ranging  from  one  gallon 
to  a  barrel.  It  has  also  gotten  out  a  striking  advertisement  of 
"  Okonite,"  in  the  form  of  a  neat  leather  pocket  watch  safe  which  it 
is  now  distributing. 

The  Brownell  Car  Company,  has  recently  delivered  a  trial  order 
of  fifty  of  its  celebrated  "  Accelerator"  cars  to  the  West  End  Street 
Railway  Company,  of  Boston,  Mass.  They  are  eighteen  feet  in  length 
and  of  the  West  End  Company's  standard  dimensions,  style  and  finish, 
except  that  they  are  provided  with  the  advantageous  features  of  the 
"  Accelerator"  type  of  car.  The  car  company  has  received  the  most  flat- 
tering assurances  that  the  "  Accelerators"  furnished  are  doing  all  that 
was  expected  of  them  and  very  much  more,  as  shown  by  comparing  the 
registers  of  the  old  style  cars  and  the"  Accelerators."  A  large  number  of 
"  Accelerators"  have  recently  been  shipped  to  Brooklyn  and  Baltimore, 
and  the  same  success  and  favor  with  the  public  are  heard  on  all  sides  in 
those  cities  as  well  as  in  Boston.  The  Brownell  patent  electric  motor 
truck  has  met  with  great  favor  among  the  street  railway  fraternity,  and 
already  it  may  be  seen  under  cars  in  the  principal  cities  of  the  country 
where  electric  cars  are  used.  As  is  well  known,  the  truck  is  of  the  non- 
oscillating  type  without  the  introduction  of  the  extended  spring  base 
feature,  the  advantageous  equalizing  levers  doing  away  with  all  oscilla- 
tion of  the  car  body. 

The  Metropolitan  Electric  Company,  of  Chicago,  has  added 
another  very  important  name  to  its  list  of  specialties —  a  new  patented 
incandescent  lamp.  This  is  to  be  known  as  the  "  Metropolitan,"  and 
embodies  the  latest  improvements  in  incandescent  lamp  manufacture. 
By  the  utilization  of  new  and  improved  methods,  the  lamp  offers,  it  is 
claimed,  a  very  high  efficiency,  and  that  it  will  maintain  its  full  candle 
power  throughout  its  entire  life.  The  company  has  also  secured  the 
entire  output  of  H.  T.  Paiste's  factory,  and  hereafter  will  market 
exclusively  these  specialties.  The  company  is  also  gathering  together 
a  very  important  line  of  electric  railway  devices,  prominent  among 
which  are  the  Standard  Paint  Company's  P.  &  B.  specialties,  the  "Anti- 
thunderbolt  "  oil  paper,  special  glass  insulators,  N.  I.  R.  feed  wire,  etc. 
The  "  Mac  Tape,"  with  which  this  company  has  had  great  success,  is 
guaranteed  to  withstand  the  severest  climatic  changes,  not  to  be 
affected  by  acids,  and  to  possess  qualities  that  no  other  tape  in  the 
market  has.  It  sticks  to  the  wire  and  not  to  the  hands,  and  will  not 
oxidize  the  wire.  Its  adhesive  qualities  are  such  that  it  is  practically 
indestructible,  and,  hence,  will  not  deteriorate  with  age. 

The  Shultz  Belting  Company,  of  Broadway  and  Barton  Street, 
St.  Louis,  reports  business  as  very  steady  considering  the  dullness  of 
the  times.  The  company's  works  are  running  full  time  mostly  on 
small  work.  Promoters  of  electric  railways  and  electric  lighting  plants, 
especially  the  larger  ones,  are  sending  in  no  orders  until  money  is 
easier  and  their  projects  receive  more  encouragement.  Hides  are  very 
cheap,  but  the  stocks  are  low  as  in  almost  every  other  line  of  trade, 
and  the  inducements  to  buy  are  great,  but  the  unwillingness  and  some- 
times inability  of  the  banks  and  trust  companies  to  lend  money  have 
tended  to  throttle  legitimate  enterprise  for  the  present,  and  the  leather 
belt  business  feeis  the  effects  of  such  a  state  of  affairs.  Notwithstand- 
ing this,  however,  there  are  enough  orders  to  keep  the  company's 
works  in  operation  and  give  employment  to  their  operators.  The 
management  has  recently  received  some  glowing  testimonials  from  a 
number  of  its  largest  customers,  testifying  to  the  superiority  of  the 
Shultz  patent  woven  leather  belt  and  their  rawhide  belt.  The  com- 
pany's representatives  in  New  York  and  other  Eastern  cities,  as  well  as 
in  London,  England  report  the  prospects  for  the  immediate  future  as 
very  encouraging  in  the  belting  business. 

The  Heine  Safety  Boiler  Company,  of  706  Bank  of  Commerce 
Building,  St.  Louis,  maker  of  high  class,  safety,  water  tube  boilers,  is 
pleased  to  state  that  its  books  are  sufficiently  full  of  orders  to  keep  its 
works  running  steadily  for  some  time  to  come.  Among  the  company's 
recent  orders  is  one  for  eight  boilers  of  375  h.  p.  capacity  each,  an  aggre- 
gate of  3,000  H.  P. ,  for  the  Midwinter  Exposition  Company,  at  San  Fran- 
cisco, Cal.  This  contract  was  obtained  in  the  face  of  the  severest  com- 
petition, and  awarded  to  the  Heine  Company  solely  on  the  well  known 
merits  of  its  boilers.  These  boilers  will  supply  the  necessary  power 
for  the  entire  Midwinter  Fair.  They  will  serve  as  the  Heine  Com- 
pany's exhibit  at  the  Fair.  The  company's  employes  are  now  busily 
engaged  in  installing  the  boiler  equipment  in  the  new  Planters  House 
at  St.  Louis,  consisting  of  two  boilers  of  300  H  p.capacity  each,  an  aggre- 
gate of  600  H.  p.  There  are  a  number  of  new  orders  on  the  company's 
books,  mostly  of  a  small  character.  Boiler  makers  are  awaiting  the 
same  prospects  as  those  in  other  pursuits,  and  are  looking  forward  to 
the  decision  of  promoters  of  n'-w  railway  and  lighting  stations.  The 
management  has  received  numerous  responses  regarding  its  new  book 
entitled  "Helios,"  which  go  far  towards  establishing  the  fact  that  the 
Heine  Company  can  hold  its  own  at  all  times  on  accoun".  of  the  super- 
iority of  its  product. 

The  St.  Louis  Register  Company,  603  Houser  Building,  St. 
Louis,  maker  of  the  celebrated  Security  fare  register,  reports  that  it 
is  receiving  many  orders  and  its  fare  registers  that  have  been  on 
trial  for  some  time  past  have  proven  to  their  users  the  superiority  of 
the  Security  register,  and  orders  have  followed.  The  company  has 
several  trial  registers  in  use  on  the  lines  of  the  Chicago  City  Railway 
Company,  of  Chicago,  111.,  and  they  are  sustaining  the  reputation  of  the 
firm  for  accuracy,  durability  and  simplicity.  The  company  confidently 
expects  an  order  from  this  railway  for  1,200  or  more  of  its  registers. 
Reference  to  the  company's  advertisement  on  page  96  in  this  issue  will 
reveal  a  very  good  cut  of  its  new  combination  register  for  registering 
both  full  and  half  fares  or  full  fares  and  transfers,  as  desired.  At  the 
recent  convention  of  the  American  Street  Railway  Association,  at  Mil- 
waukee, Wis.,  in  October,  both  the  combination  and  single  type  of 
registers  attracted  a  great  deal  of  attention  from  the  delegates.  The 


company  reports  among  its  late  orders  one  for  the  equipment  of  the 
cars  of  the  Philadelphia  Traction  Company,  with  its  Security  registers, 
as  mentioned  elsewhere  in  this  issue.  The  companv's  transfer  regis- 
ters are  meeting  with  especial  favor,  and  the  St.  Louis  Register  Com- 
pany has  received  many  orders  for  this  machine. 

A.  W.  Slee,  500  American  Central  Building,  St.  Louis,  repre- 
sentative of  Wm.  VVharton,  Jr. ,  &  Company,  Incorporated,  of  Philadel- 
phia, Pa.,  states  that  that  company  has  just  completed  laying  twenty- 
eight  miles  of  its  standard  six  inch,  seventy-eight  pound  girder  rail  for 
the  Union  Depot  Railroad  Company,  of  St.  Louis.  A  large  amount  of 
this  has  replaced  a  fifty-seven  pound  "  butterfly"  girder  rail  which  was 
laid  in  horse  car  days,  and  has  not  been  able  to  stand  the  constant  and 
heavy  wear  and  tear  of  electric  motor  cars.  The  Wharton  Company  has 
been  supplying  the  Union  Depot  Railroad  and  Lindell  Railway  com- 
panies with  its  new  "  Integral  "  work  in  crossovers,  frogs  and  switches. 
Both  these  companies  have  adopted  the  "  Integral"  as  their  standard. 
The  Lindell  Railway  laid  some  "  Integral,"  built-up  and  cast  iron 
work  about  the  same  time,  and  it  is  almost  useless  to  say  that  the 
"  Integral  "  has  survived  the  other  two.  The  built-up  work  has  become 
loosened  and  rattles,  and  the  cast  iron  work,  also  made  by  the  Whar- 
ton Company,  has  worn  away  too  quickly  under  the  weight  of  the 
heavy  forty-eight  foot  electric  cars  used  by  the  railway  company. 
The  management  of  the  Union  Depot  Railroad  Company  is  very  well 
satisfied  with  the  groove  rail  crossovers  supplied  by  the  Wharton  Com- 
pany. Mr.  Slee,  the  company's  representative,  expects  a  revival  of 
trade  as  soon  as  the  spring  weather  sets  in  when  the  money  market 
will  be  settled  and  in  a  condition  to  lay  tracks. 

Thos.  Ashburner,  of  608  Security  Building,  St.  Louis  representa 
tive  of  the  Babcock  &  Wilcox  Company,  reports  that  the  boiler  busi- 
ness in  the  St.  Louis  district  is  very  brisk  considering  the  little  work 
that  is  being  done  on  street  railway  and  electric  lighting  power  sta- 
tions. However,  the  Babcock  &  Wilcox  Company  is  getting  its  share 
of  the  water  tube  boiler  business  in  St.  Louis,  an  order  for  four  boilers 
of  250  H.  P.  capacity  each,  aggregating  1,000  H  P.,  having  recently 
been  received  from  the  Union  Depot  Railroad  Company,  of  St.  Louis, 
for  future  delivery;  also  one  from  the  Missouri  Electric  Light  &  Power 
Company,  of  St.  Louis,  for  two  boilers  of  250  h,  p.  capacity  each, 
aggregating  500  h.  p.  These  have  already  been  installed ,  and  are  giving 
great  satisfaction.  Also  a  third  order  for  four  boilers  of  250  H.  P.  capac- 
ity each,  aggregating  1,000  H.  P.,  for  the  St.  Louis  Terminal  Railway 
Association,  to  be  installed  in  the  new  Union  Passenger  Station  at  St. 
Louis.  The  company  considers  this  last  a  great  achievement,  as  the 
odds  were  very  great  against  it  from  outside  as  well  as  local  competi- 
tion. The  company  now  recognizes  the  importance  and  great  advan- 
tage of  locating  a  district  office  in  St.  Louis  according  to  its  representa- 
tive, and  the  good  will  and  wishes  of  steam  users  go  with  it  in  its 
elegant  quarters  in  the  new  Security  Building.  The  office  has  been 
located  in  St.  Louis  only  a  short  time,  and  the  above,  besides  many 
smaller  orders,  attest  the  wisdom  of  the  move  and  the  substantial 
progress  already  made  in  the  St.  Louis  district. 

Guido  Pantaleoni,  of  608  American  Central  Building,  St.  Louis 
representative  of  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, reports  business  as  very  brisk  in  the  St.  Louis  district.  A 
large  500  H.  P.  Westinghouse  generator,  direct  coupled  to  the  latest 
type  of  Westinghouse  vertical  engine  of  500  h.  p.  capacity,  has  recently 
been  installed  in  the  incandescent  lighting  plant  of  the  Missouri  Elec- 
tric Light  &  Power  Company,  of  St.  Louis.  This  is  a  duplicate  of  one 
of  the  set  of  direct  coupled  generators  and  engines  exhibited  by  the 
Westinghouse  Company  at  the  World's  Columbian  Exposition.  The 
electric  lighting  plant  above  mentioned  is  one  of  the  largest  in  the 
country,  and  is  operated  entirely  by  Westinghouse  apparatus,  both 
engines  and  generators.  It  is  a  model  of  economic  management,  and 
attests  the  superiority  of  the  Westinghouse  Company's  apparatus.  The 
plant  was  lately  doubled  in  size,  and  the  additional  property  adjoining 
will  soon  be  built  upon  if  the  company's  present  success  continues. 
The  Lindell  Railway,  Southern  Railway  and  Compton  Heights,  Union 
Depot  and  Merchants'  Terminal  Railway  companies  all  report  in  a  most 
flattering  manner  regarding  the  Westinghouse  single  reduction  motors 
used  by  them,  and  recently  adopted  as  their  standard.  The  new  power 
station  of  the  Lindell  Railway  Company  is  being  installed  with  West- 
inghouse generators  only.  There  are  to  be  three  generators  of  750 
H.  p.  each,  direct  coupled  to  three  Porter-Allen  automatic  engines, 
built  by  the  Southwark  Foundry  &  Machine  Company,  of  Philadelphia, 
Pa.  This  is  the  first  railway  power  plant  in  St.  Louis  to  be  equipped 
with  the  Westinghouse  Company's  apparatus,  and  according  to  that 
corporation's  St.  Louis  representative,  it  will  not  be  the  last. 

Littlefield  &  Meysenburg,  806  Bank  o(  Commerce  Building, 
St.  Louis,  representative  of  the  Johnson  Company,  of  Johnstown,  Pa., 
informs  us  that  this  company  has  received  the  contract  from  the  General 
Electric  Company,  of  New  York,  to  supply  the  rails  for  the  electric 
railway  being  built  by  that  corporation  in  Belleville,  111.  Mr.  Atter- 
bury,  of  the  Belleville  Electric  Railway  Company,  has  just  closed  nego- 
tiations for  the  equipping  of  the  road  with  the  Johnson  girder  rail  at 
that  company's  St.  Louis  office.  An  order  has  also  been  received,  for 
future  delivery,  from  the  Baden  &  St.  Louis  Railroad  Company  which 
is  practically  the  northern  extension  of  the  St.  Louis  Railroad  Com- 
pany's Broadway  cable  line.  It  calls  for  six  miles  of  the  Johnson 
Company's  standard  six  inch,  seventy-eight  pounds  to  the  yard  girder 
rail.  No  fishplates  will  be  used,  but  the  rails  will  be  welded  together 
electrically,  making  a  continuous  line  of  rails  from  one  end  of  the  road 
to  the  other.  A  seventy-eight  pound  rail  was  adopted  in  order  to  con- 
form to  the  standard  size  in  use  on  the  Broadway  cable  road.  The 
rails  will  not  be  punched,  but  their  ends  will  be  welded  together, 
They  will  not  be  welded  to  chairs  and  will  have  no  base,  as  in  former 
practice,  but  will  be  of  the  standard  shape  and  dimensions.  No  track 
wiring  will  be  necessary  in  this  system,  the  rails  themselves  forming 
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a  complete  and  continuous  circuit.  One  of  the  Johnson  Company's 
electric  welding  cars  will  be  sent  to  St.  Louis,  and  as  the  rails  are  laid 
they  will  be  welded,  current  being  taken  for  the  purpose  from  the 
ordinary  street  railway  circuit  of  500  volts.  It  may  be  stated  here  that 
the  Johnson  girder  rail  is  the  standard  used  by  the  syndicate  owning 
this  line,  as  well  as  five  others  in  the  city  of  St.  Louis.  Other  systems 
there  have  also  adopted  it  as  their  standard. 


Personal. 

Mr.  F.  E.  McCarthy,  of  F.  E.  McCarthy  &  Company,  Boston, 
visited  us  last  month  while  in  New  York. 

Mr.  S.  A.  Douglas  has  been  appointed  general  sales  agent  of  the 
General  Incandescent  Arc  Light  Company  of  New  York. 

Mr.  Daniel  F.  Lewis,  president  of  the  Brooklyn  City  Railway 
Company,  has  been  quite  ill,  but  his  friends  will  be  glad  to  hear  that  he 
is  recovering. 

Mr.  Edward  E.  Higgins,  financial  counsel  and  street  railway 
expert,  has  moved  his  offices  to  the  Havemeyer  Building,  26  Cort- 
landt  Street,  New  York. 

Mr.  Charles  R.  Henderson,  president  of  the  United  States  Trust 
Company,  at  a  meeting  of  the  Board  of  Directors  of  the  Metropolitan 
Traction  Company,  held  in  this  city  last  month,  was  elected  a  director 
and  president  of  that  company. 

Mr.  H.  J.  Medbery,  president  of  the  Fiberite  Company,  of  Me- 
thanicville,  N.  Y.,and  manufacturer  of  the  Medbury  insulation,  called 
at  our  office  last  month.  Mr.  Medbury  reports  an  increasing  demand 
for  the  well  known  insulation  of  which  he  is  the  manufacturer. 

Mr.  G.  J.  Melms,  formerly  receiver  and  superintendent  of  the  mil- 
waukee  Electric  Railway,  sailed  for  France  last  month,  and  proceeded 
to  Basle,  Switzerland,  to  meet  Mrs.  Melms,  who  has  been  abroad  for 
several  months.  After  spending  two  or  three  months  on  the  continent 
they  will  return  to  their  Milwaukee  home. 

Mr.  James  Ross,  principal  owner  of  the  Montreal  Street  Railway 
Company,  and  Mr.  F.  L.  Wanklyn,  engineer  of  the  same  company, 
visited  the  States  last  month,  and  inspected  a  number  of  street  railway 
power  stations  in  the  vicinity  of  New  York,  for  the  purpose  of  com- 
paring our  methods  of  station  equipment  with  those  in  vogue  on  the 
other  side  of  the  line. 

Mr.  A.  N.  Connett,  chief  engineer  of  the  Baltimore  Passenger 
Railway  Company,  visited  New  York  last  month,  and  gave  us  an  inter- 
esting account  of  the  progress  of  mechanical  traction  in  Baltimore. 
The  Passenger  Railway  Company  has  decided  to  change  the  remaining 
horse  lines,  about  twenty-five  miles,  to  electric  traction  at  once,  and 
plans  are  now  being  prepared. 

Mr.  W.  J.  Stephenson,  president  of  the  Metropolitan  and  Colum- 
bia railroad  companies,  of  Washington,  D.  C.was  a  welcome  visitor 
at  our  office  last  month.  The  operation  of  the  storage  battery  cars  on 
the  Metropolitan  lines  has  been  suspended ,  and  in  case  the  consent  of 
Congress  can  be  obtained,  some  method  of  underground  electric  trac- 
tion will,  doubtless,  be  installed  in  the  future. 

Mr.  Charles  A.  Schieren,  head  of  the  popular  belt  manufacturers, 
Charles  A.  Schieren  &  Company,  who  was  elected,  last  November, 
Mayor  of  Brooklyn,  commenced  his  term  of  office  January  1,  1894. 
Mr.  Schieren  has  announced  it  as  his  intention  to  conduct  the  city 
government  of  Brooklyn  on  the  same  lines  which  have  made  his  own 
business  successful,  those  in  selecting  his  assistants  on  the  ground  of 
personal  merit,  and  not  for  any  political  pull  which  they  may  be  sup- 
posed to  have.  The  appointments  made  by  Mr.  Schieren,  already 
announced,  indicate  that  this  policy  will  be  strictly  adhered  to.  Brook- 
lyn's new  mayor  was  born  in  Germany  in  1851,  and  he  has  been  a 
resident  of  that  city  since  1856.  Mr.  Schieren  was  elected  on  the 
Republican  ticket,  and  his  majority,  as  will  be  remembered,  was  phe- 
nomenal in  Brooklyn. 


Obituary. 


Stephen  Wilcox,  vice-president  of  the  Babcock  &  Wilcox  Com- 
pany, New  York  and  Glasgow,  died,  November  27,  at  his  residence, 
29S  Washington  Avenue,  Brooklyn,  N.  Y.,  aged  63  years.  The  cause 
of  his  death  was  pneumonia.  Mr.  Wilcox  was  one  of  the  founders  of 
the  Babcock  &  Wilcox  Company,  whose  business  was  established  in 
1868. 


Within  a  few  weeks  following  the  death  of  Mr.  Wilcox,  on  Decem- 
ber 16,  at  Plainfield,  N.  J.,  occurred  the  death  of  the  other  of  the 
principal  members  of  the  Babcock  &  Wilcox  Company,  Mr.  George 
H.  Babcock,  in  the  sixty-first  year  of  his  age.  He  was  of  great  inven- 
tive and  mechanical  genius,  and  was  a  lecturer  in  the  mechanical 
engineering  course  at  Cornell  University. 


Albert  B.  Pullman,  formerly  vice-president  of  the  Pullman  Car 
Company,  and  late  the  head  of  the  A.  B.  Pullman  Company,  of  Chi- 
cago, died  at  his  home  in  Evanston,  111.,  December  18.  His  death, 
though  rather  sudden,  was  brought  on  by  a  complication  of  diseases 
superinduced  by  a  severe  attack  of  grippe  two  years  ago.  Mr.  Pull- 
man was  born  in  Auburn,  N.  Y.,  in  1828.  He  moved  to  Grand  Rapids 
in  1851,  engaging  in  the  furniture  business  there.  From  there  he  went 
to  Chicago  in  i860,  where  he  became  interested  with  his  brother, 
George  M.  Pullman,  in  raising  and  moving  buildings.  When  the  Pull- 
man Car  Company  was  started  he  became  actively  connected  with 
the  construction  of  its  cars,  his  mechanical  ability  standing  him  in 
good  stead.  Several  years  ago  he  retired  from  the  Pullman  Car  Com- 
pany, but  other  interests  have  kept  him  prominent  in  railroad  circles. 


New  Publications. 


Catalogue  of  Railway  and  Machinists'  Tools  and  Supplies,  Janu- 
ary, 1894.  Manning,  Maxwell  &  Moore,  in  and  113  Liberty 
Street,  New  York.  1,103  PP-  a°d  nearly  6  000  engravings. 
This  volume  is  more  of  an  encyclopedia  of  every  possible  tool, 
machine  or  supply  that  could  be  used  in  connection  with  railway  or 
machine  shop  work.  The  index  of  separate  classes  occupies  twelve 
and  a  half  pages  alone.  The  paper  and  binding  are  of  very  high 
grade  and  the  illustrations  gotten  up  in  the  best  style.  Each  article  is 
illustrated  and  described  and  the  price  quoted.  This  concern  deals  in 
the  best  forms  of  every  article  in  its  line,  without  regard  to  where 
manufactured,  and  the  aim  of  this  catalogue  is  to  put  into  condensed 
form  information  of  value  to  prospective  purchasers  of  any  sort  of 
railway  or  machinists'  tools  or  supplies.  In  this  this  firm  has  succeeded 
admirably,  and  aside  from  being  a  standard  book  of  reference  in  its 
class  it  would  be  an  ornament  to  any  office  library. 


The  C.  &  C.  Electric  Company. 


The  C.  &  C.  Electric  Company  is  the  title  of  a  new  corporation 
which  will  continue  the  business  carried  on  in  the  past  by  the  C.  &  C. 
Electric  Motor  Company,  this  new  company  taking  over  the  assets  and 
assuming  the  liabilities  of  the  C.  &  C.  Electric  Motor  Company.  The 
C.  &  C.  Electric  Company  is  provided  with  an  ample  capital,  and 
through  the  acquisition  of  a  large  and  thoroughly  equipped  factory  at 
Garwood,  N.  J.,  will  have  greatly  increased  facilities  for  the  manu- 
facture of  electrical  machinery  and  for  the  prompt  and  thorough  per- 
formance of  such  contracts  as  may  be  entrusted  to  it.  The  manufacture 
of  dynamos  and  generators  has  within  the  last  two  years  become  an 
important  feature  in  the  business  of  the  old  company,  and  it  seemed 
desirable  on  the  organization  of  the  new  company  to  make  the  slight 
change  indicated  in  the  name,  the  old  title  having  become  to  some  ex- 
tent a  misnomer.  The  general  management  of  the  company  and  the 
interests  represented  by  it  remain  unchanged. 


Technical  Instruction  by  Correspondence. 

The  Correspondence  School  of  Technology,  recently  organized  in 
Cleveland,  O.,  by  E.  P.  Roberts,  M.  E.,  and  whose  prospectus  and 
plans  were  recently  noted  in  the  columns  of  the  Street  Railway 
Journal,  has  gotten  out  the  first  of  its  lecture  courses.  The  lecture 
on  Mechanical  Drawing  contains  a  full  and  explicit  description  of  all 
the  instruments  and  apparatus  used,  and  directions  for  their  use  and 
care,  with  full  details  of  the  process  of  making  a  finished  drawing,  and 
numerous  exercises.  The  lecture  on  Constructive  Geometry  contains 
a  full  summary  of  the  science  of  constructive  drawing,  with  definitions, 
problems  and  exercises.  Return  blanks  are  also  furnished  with  each 
lecture  for  questions  on  the  problems  contained  therein. 

These  lecture  courses,  to  judge  from  the  first  of  the  series,  will  be 
an  invaluable  aid  to  anyone  who,  from  business  or  other  reasons,  is 
prevented  from  attending  technical  schools  or  colleges.  Later  lectures 
will  cover,  in  the  same  comprehensive  manner,  different  branches  of 
mechanical  science. 


The  Fulton  Truck  &  Foundry  Company. 


The  Fulton  Truck  &  Foundry  Company  is  the  title  of  a  new  com- 
pany which  has  been  incorporated  to  succeed  the  Fulton  Foundry 
Company.  The  company  has  two  acres  of  land  in  the  city  of  Mansfield, 
O.,  on  which  it  is  building  a  large  truck  shop,  the  dimensions  of  which 
are  6oXi75  ft-  The  building  is  of  brick.  On  the  balance  of  the  land  the 
company  expects  to  build  a  large  foundry  and  a  frog  and  crossing 
shop.  On  December  11,  the  following  directors  were  elected:  W.  E. 
Haycox,  C.  J.  Langdon,  Jr.,  of  Cleveland,  and  Reid  Carpenter,  S.  N. 
Ford,  M.  D  Bushnell,  W.  S.  Cappeller  and  G.  W.  Hancock,  of  Mans- 
field. On  December  12,  the  directors  elected  the  following  officers; 
W.  E.  Haycox,  president  and  general  manager;  M.  D.  Bushnell,  vice- 
president;  C.  J.  Langdon,  secretary  and  treasurer. 

The  company  writes  that  it  will  have  the  most  complete  outfit  for 
the  manufacture  of  street  railway  supplies  in  Mansfield,  that  can  be 
found  in  the  country,  and  that  the  foundry  and  machine  shop  in  Cleve- 
land will  be  retained.  The  company  expects  to  be  ready  by  February 
1  to  manufacture  trucks  and  other  railway  supplies  at  Mansfield. 


"  394." 


This  is  the  name  of  a  preparation,  which  when  applied  in  small 
quantities  to  ordinary  steam  coal,  will  increase  its  firing  properties  from 
10  to  20  per  cent.  This  preparation  is  controlled  for  the  Western  and 
Northwestern  States  by  the  Northwestern  Land  &  Coal  Company, 
which  quotes  in  its  circulars  testimonials  from  a  number  of  steam  users, 
which  show  a  saving  of  from  20  to  33  per  cent,  in  coal  and  of  about  25 
per  cent,  in  ashes.  To  settle  the  question  as  to  the  value  of  this  com- 
pound, a  test  was  made  in  June,  1892,  under  the  direction  of  Prof.  Car- 
penter, of  Sibly  College,  at  the  request  of  the  editors  of  Power.  This 
test  was  made  with  two  kinds  of  coal,  anthracite  grate  and  bituminous 
slack,  with  and  without  treatment  by  the  compound.  The  results 
showed  that  with  anthracite  grate  under  a  small  vertical  boiler  a  sav- 
ing of  9  per  cent,  in  fuel  was  made,  and  with  bitumious  slack  a  saving 
of  16  per  cent.  This  compound  also  prevents  to  a  large  extent  the 
formation  of  smoke. 

This  company  also  controls  the  "  Baker  Process"  for  the  manu- 
facture of  briquets  of  culm  and  lignite,  or  brown  coal.  These  briquets 
make  a  quick,  hot  fire  and  lessen  the  smoke,  and  are  especially  valuable 
for  use  in  locomotives,  steamboats  and  domestic  use. 


January,  1894.]  THE  STREET  RAILWAY  JOURNAL  73 


List  of  Street  Railway  Patents. 

Issued   by  the  U.  S.  Patent   Office,   November  7,  1893,  to 
November  28,  1893,  inclusive. 

Prepared  by  E.  W.  Cady,  Patent  Solicitor,  99  Nassau  Street, 
New  York  City. 

November  7. 

Combined  Rail  Support  and  Cross  Tie— Francis  P.  Reilly,  New 
York,  assignor  by  mesne  assignments  to  the  Johnson  Company,  of 
Pennsylvania.    No.  508,049. 

A  metallic  cross  tie  provided  with  vertical  stamped  up  lugs  and 
having  a  rail  chair  of  box  form  fastened  to  a  chair,  the  vertical  webs  of 
the  chair  being  secured  to  the  vertical  lugs  of  the  tie.  The  vertical 
webs  of  the  chair  are  welded  to  the  vertical  lugs  of  the  tie. 

An  Electric  Railway  System — Carl  T.  B.  Brain,  Liverpool,  Eng. 
No.  508,083. 

A  railway  or  tramway  having  a  slotted  power  conduit  is  provided 
with  a  continuous  cover  for  such  conduit,  consisting  of  hard  bars  or 
rail  forming  a  bridge  over  the  conduit  slot,  capable  of  supporting  the 
road  traffic  and  also  being  of  a  material  capable  of  flexure,  the  bars  or 
rails  being  connected  together  and  adapted,  by  reason  of  their  flexure, 
to  be  raised  from  the  slot  and  in  rear  of  the  cover  raising  devices,  to 
seat  themselves.    Also  claims  other  specific  details  of  construction. 

Safety  Apparatus   for  Electric   or  Other  Street  Railway 
Cars — William  Cox,  Hamilton,  Can.    No.  508,089. 
An  electric  or  other  street  railway  car  is  provided  with  a  safety 

device  consisting  of  a  rectangular  frame  double  jointed  at  the  corner, 

covered  with  wire  cloth,  netting  or  equivalent  material  and  hinged  to  a 

gauge  bar  secured  to  the  ends  of  the  street  car. 

Railway  Switch — Edward  B.  Entwisle,  Johnstown,  Pa.,  assignor  by 
mesne  assigments  to  the  Johnson  Company,  Pennsylvania.  No. 
508,095. 

A  spring  switch  constructed  with  a  box  or  receptacle  for  the  spring 
formed  with  a  removable  side  for  inserting  and  access  to  spring.  The 
top  of  the  box  is  provided  with  two  inclines. 

Conduit  Railway  Trolley — Herbert  A.  Goreham,  Decatur,  111. 
No.  508,104. 

A  trolley  for  underground  wire  comprising  a  vertically  slotted 
bracket,  the  trolley  standard  in  the  slot  of  the  bracket,  and  the  springs 
connecting  the  standard  with  the  bracket  and  tending  to  force  the 
standard  downward. 

Closed  Conduit  Electric  Railway— Otis  B.  Benton,  Cleveland,  O. 
No.  508,199. 

Comprises  a  conduit  for  the  feed  wire,  a  service  boxing  or  channel 
and  towers  connecting  said  conduit  and  boxes  in  connection  with  insu- 
lated flexible  caps  closely  covering  the  tops  of  said  towers,  and  contact 
makers  in  the  towers  passing  through  said  caps  and  affixed  thereto. 
Also  embraces  in  an  electric  system,  a  movable  contact  maker,  a  cur- 
rent conveyor  connected  with  the  car  and  insulated  means  before  and 
behind  the  said  conveyor  to  depress  said  contact  maker  into  contact. 

Conduit  Electric  Railway — Jacob  Pawolowski,  Cincinnati,  O. 
No.  508,236. 

Comprises  in  an  underground  conduit  for  an  electric  railroad,  plain 
sections  and  interposed  manhole  sections  having  a  continuous  slot  for 
the  trolley  arm,  a  downwardly  projecting  flange  from  one  side  of  said 
slot,  an  upwardly  spring-pressed  trolley  arm,  a  guard  wheel  carried  by 
said  arm  and  bearing  normally  upon  the  under  edge  of  said  flange,  a 
trolley  wire,  hangers  for  supporting  it  from  the  top  of  the  conduit,  a 
main  wire  and  feeders  connecting  the  main  and  trolley  wire. 

Electric  Car  Attachment — Isaac  H.  Davis,  South  Butte,  Mont. 
No.  508,373. 

Provides  a  car  floor  or  analagous  covering  having  an  electric 
motor  beneath  the  same  and  provided  with  an  opening  therethrough, 
with  a  metallic  frame  secured  against  the  under  side  of  the  floor,  and 
projecting  inwardly  beyond  the  walls  of  said  opening  to  form  support- 
ing flanges,  a  cushion  interposed  between  the  said  frame  and  the  floor 
and  covering  said  flanges,  a  plate  of  glass  mounted  in  said  opening  and 
resting  on  the  said  cushion,  and  a  guard  hingedly  mounted  above  the 
said  plate  of  glass  and  having  a  series  of  openings  therein. 

November  14. 

Passenger  Vehicle — John  DeWitt,  Washington,  D.  C.    No.  508,414. 

A  passenger  conveyance  having  a  series  of  vertically  adjustable 
seats  arranged  in  step-by-step  order  and  each  provided  with  a  foot  rest. 

Fender  for  Electric  Cars,  etc. — Caleb  N.  Homan,  Lawrence, 
Mass.    No.  508,472. 

A  car  fender  provided  with  a  series  of  plates  arranged  in  front  of 
the  car,  each  plate  being  carried  by  two  or  more  coil  springs,  the  outer 
ends  of  which  are  secured  to  an  angular  bar  whereby  each  plate  can 
yield  independently  of  the  other. 

Elevated  Railway — Lysander  Johnston,  Chicago,  111.    No.  508,478. 

An  elevated  railway  structure  comprising  a  plurality  of  yokes  and 
supports  therefor,  said  yokes  being  of  inverted  U  shape  and  provided  at 
the  lower  end  with  inwardly  extending  and  upturned  arms,  and  track 
rails  of  inverted  U  form,  in  cross  section,  resting  upon  and  supported 
by  the  upturned  lower  ends  of  the  said  yoke. 

Electric  Railway  Trolley — Stephen  D.  Field,  Stockbridge,  Mass. 
No.  508,539. 

A  magnetically  adhesive  trolley  for  electric  railways,  embodying 
a  wheel  composed  of  magnetic  metal  and,  carrying  two  co-operating 


coils,  both  adapted  to  be  energized  from  a  main  conductor,  but  having 
one  of  said  coils  adapted  to  be  connected  to  a  return  conductor  and 
outside  of  the  motor  section,  and  the  other  adapted  for  connecting 
with  the  motor  circuit. 

Car  Fender — Alfred  L.  Clarke,  Springfield,  O.    No.  508,565. 

A  fender  for  railway  cars  consisting  essentially  of  a  fender  frame 
supported  on  suitable  flange  wheels,  which  wheels  are  adapted  to  rest 
on  and  follow  the  track  on  which  the  car  runs,  a  connecting  bar  from 
said  fender  frame  to  the  main  car  supporting  frame  or  truck,  said  con- 
necting bar  being  at  one  end  pivotally  connected  to  said  fender  frame 
and  at  the  outer  end  to  said  car  frame  or  truck. 

Conduit  for   Electric  Railways — Archibald  J.  Robertson,  New 
York.    Assignor  to  himself,  George  S.  Brush,  Brooklyn.  N.  Y., 
and  Henry  Carey,  Elm  Park,  N.  Y.    No.  508,578. 
A  conduit  or  receptacle  for  naked  electric  wire  having  a  storage 

capacity  for  water  and  having  an  inner  surface  of  insulating  material, 

whereby  the  water  that  may  collect  therein  will  be  electrically  insulated 

from  the  air. 

Electric  Railway — John  C.  Henry,  Westfield,  N.  J.    No.  508,615. 

Provides  an  electric  railway,  a  series  of  poles  arranged  alternately 
on  opposite  sides  of  the  roadway,  a  working  conductor  and  short  guy 
wires  running  out  from  each  pole  to  said  conductor.  The  working 
conductor  is  arranged  in  a  zigzag  or  sinuous  line  in  a  horizontal  plane, 
and  there  is  used  in  connection  therewith  a  car  provided  with  a  later- 
ally movable  trolley.  Also  in  an  electric  railway,  in  which  the  track 
forms  the  grounded  return  conductor,  a  supplemental  return  conductor 
of  comparatively  high  resistance  connected  at  intervals  with  the 
track. 

Electric  Car  Lighting  System — John  C.  Henry,  Westfield,  N.  J. 
No.  508,616. 

Combines  a  series  wound  motor,  an  adjustable  resistance  in  series 
therewith,  a  lamp  or  lamps  controlled  by  the  resistance,  and  means, 
substantially  as  described,  adapted  to  increase  the  resistance  when  the 
motor  exceeds  a  pre-determined  speed  and  diminish  the  resistance  when 
the  motor  falls  below  such  pre-determined  speed. 

Electric  Railway  Trolley — Walter  H.  Knight,  New  York.  No. 
508,622. 

Combines  with  a  suspended  supply  conductor,  an  electrically  pro- 
pelled vehicle  and  intermediate  contact  device,  consisting  of  a  trailing 
rod  attached  to  one  end  of  the  car  by  a  transverse  pivot  and  carrying  at 
its  opposite  end  the  contact  device  bearing  upon  the  upper  side  of  the 
supply  conductor. 

Fluid  Pressure  Device  for  Controlling  Electric  Motor — Hor- 
ace F.  Parshall,  Lynn,  Mass.  and  John  W.  Darley,  Jr.,  Baltimore, 
Md.,  assignors  to  the  General  Electric  Company,  Boston,  Mass. 
No.  508,630. 

In  a  system  of  controlling  electric  motor,  a  source  of  fluid  pressure, 
a  cylinder  carrying  electric  compacts  and  adapted  by  its  rotation  to 
vary  the  speed  of  an  electric  motor  and  means  substantially  as  de- 
scribed, operated  by  the  fluid  pressure  and  adapted  to  rotate  the 
cylinder. 

Car  for  Elevated  Railways — John  L.  Pope,  Cleveland,  O.  No. 
508,631. 

A  car  for  elevated  railways,  forked  at  its  under  portion  and 
adapted  to  be  set  astride  a  railway  track,  said  car  having  an  upper 
compartment  and  also  compartments  in  the  lower  forked  portion,  a 
truck  situated  in  the  fork  above  the  level  of  the  track,  and  at  the  end 
of  the  car  a  platform  extending  across  the  track  near  the  level,  stairs 
leading  to  the  platform  from  the  lower  compartments  at  the  opposite 
sides  of  the  car,  and  other  stairs  leading  up  from  the  other  com- 
partments. 

Snow  Sweeper — Norman  C.  Bassett,  Lynn,  Mass.,  assignor  to  the 
Thomson-Houston  Company,  of  Connecticut.    No.  508,668. 
Comprises  in  a  sweeper  a  carrier,  a  frame  pivoted  thereon  and  a 

rotary  broom  and  motor  geared  together  and  supported  on  said  frame 

on  opposite  sides  of  the  pivot. 

Trolley  for  Electric  Railways — Norman  C.  Bassett,  Lynn,  Mass., 
assignor  to  the  Thomson-Houston  Company,  of  Connecticut.  No. 
508,669. 

Embraces  a  pivoted  trolley  having  tension  springs  attached  to  a 
toggle  lever,  a  pawl  to  engage  with  the  pole  socket  piece  when  the 
toggle  is  tripped  and  the  pole  drops  and  an  arm  on  the  toggle  leader 
to  normally  hold  the  pawl  out  of  engagement. 

Switch  for  Electric  Railways — Edward  M.  Bentley,  New  York. 
No.  508,672. 

Combines  with  the  main  and  branch  conductors  of  an  electric 
railway  a  switching  conductor  normally  spring-pressed  against  the  main 
conductor,  a  trolley  pole  carrying  at  its  upper  end  a  grooved  con- 
tact device  running  in  engagement  with  the  other  side  of  the  conductor, 
and  means  for  automatically  depressing  said  conductor,  below  the  nor- 
mal plane  of  the  main  conductor  at  the  junction,  whereby  said  con- 
tact is  enabled  to  pass  from  the  main  to  the  branch  line  without  a  jar. 

Brake  Apparatus  for  Electrically  Propelled  Cars — Francis  O. 
Blackwell,  New  York,  assignor  to  the  Thomson-Houston  Com- 
pany, of  Connecticut.    No.  508,673. 

Combines  with  a  vehicle  a  brake  shoe  and  an  operating  device  for 
said  brake  shoe  consisting  of  a  rope  attached  thereto  and  wound  loosely 
on  the  axle  of  the  vehicle,  and  devices  for  tightening  said  rope  on  the 
axle  irrespective  of  its  direction  of  rotation,  whereby  in  each  direction 
of  progress  of  the  vehicle  the  tightening  of  the  rope  on  the  axle  oper- 
ates the  brake  shoe.    Also  embraces  a  brake  actuated  by  the  power  of 
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the  vehicle  and  the  common  controlling  device  for  said  brake  and  the 
motor. 

Electric  Railroad  Track  Cleaner — Hugh  O'Connor,  Passaic,  N.  J. 
No.  508,743. 

Combines  with  a  vehicle,  a  swinging  arm  pivotally  secured  thereto, 
a  reversible  metallic  shoe  secured  to  the  lower  end  of  said  arm  and 
provided  with  a  brush  and  a  rubber  scraper,  with  means  for  operating 
the  same. 

Electric  Brake  for  Railways — Armand  de  Bovet,  Paris,  France. 
No.  508,805. 

A  brake  having  a  groove  in  its  working  face,  an  electric  coil 
arranged  to  magnetize  the  parts  of  the  pulley  separated  by  said  groove, 
a  flexible  plate  carrying  iron  brake  shoes  entering  said  groove  in  the 
pulley  and  a  circuit  for  the  coil. 

Life  Preserving  Guard  for  Cars — Anton  Knoblauch,  Minneapolis, 
Minn.    No.  508,888. 

A  life  guard  immovably  secured  to  the  end  of  the  car,  consisting  of 
an  upright  portion  and  a  lower  and  outwardly  projecting  portion, 
springs  extending  longitudinally  and  transversely  between  the  ends  of 
said  parts,  and  a  flexible  facing  covering  said  spring  and  having  a  cor- 
rugated surface. 

Removable  Front  for  Street  Cars — Preston  W.  Lupher,  Pittsburgh, 
Pa.    No.  508, 8g2. 

A  detachable  weather  guard  for  street  and  other  railway  cars,  con- 
sisting of  a  frame  fitted  with  glass  and  constructed  to  conform  to  the 
contour  of  the  overhanging  portion  of  the  roof,  an  outwardly  flaring 
plate  arranged  at  the  base  of  the  frame  adapted  to  fit  neatly  above  the 
apron  of  the  platform,  and  means  substantially  as  described  for  attach- 
ing the  said  guard  in  position. 

November  21. 

Electric  Railway  Conduit — Granville  T.  Woods,  New  York,  as- 
signor to  the  Universal  Electric  Company  of  the  City  of  New 
York.    No.  509,065. 

Comprises  in  an  electric  railroad  system,  an  insulated  lead  or 
leads  of  the  main  circuit,  a  series  of  boxes  having  interior  contact 
devices  with  which  the  main  circuit  is  connected,  each  box  being 
charged  with  oil  or  other  insulating  fluid  in  which  the  contacts  are 
immersed,  and  having  a  porous  medium  or  portion  through  which  the 
oil  exudes  and  coats  the  exterior  of  the  box  and  its  connections,  and  a 
switch  arm  carried  by  the  box  and  controlling  the  inclosed  main  cir- 
cuit contacts,  and  adapted  to  be  operated  by  a  contact  brush  or  device 
carried  by  the  passing  car. 

Electric  Railway — John  H.  Dale,  New  York,  assignor  to  the  Uni- 
versal Electric  Company  of  the  City  of  New  York.  No.  509,072. 
Comprises  in  an  electric  railway  a  fixed  closed  box,  its  contained 
contact  with  which  the  insulated  lead  of  the  circuit  is  connected,  a 
shaft  partly  inclosed  within  and  having  its  bearing  in  the  box,  its  con- 
tact within  the  box,  a  spring  within  the  box  and  acting  upon  the  shaft 
to  maintain  its  normal  position,  and  a  laterally  projecting  switch  con- 
tact arm  adapted  to  be  operated  by  and  make  contact  with  the  contact 
shoe  of  a  passing  car. 

A  Trolley  Mechanism — James  T.  Fuller,  Calvert,  Texas.  No. 
509,123. 

A  trolley  pole  having  a  yoke  pivotally  mounted  thereon  and  pro- 
vided with  wings  adapted  to  engage  with  said  pole  and  limit  the  pivotal 
motion  of  said  yoke. 

Supply  System  for  Electric  Railway — John  C.  Henry,  New  York. 
No.  509,312. 

Embraces  in  an  electric  railway  a  track  composed  of  insulated  sec- 
tions, continuous  line  conductors,  branch  circuits  from  said  line  con- 
ductors including  the  primaries  of  converters,  and  local  circuits  from 
the  track  sections  including  the  secondaries  of  said  converters,  and 
adapted  to  be  completed  on  the  passage  of  the  car. 

November,  28  1893. 

Conduit  Electric  Railway — Adolph  Worner,  Buda-Pesth,  Austria- 
Hungary,  assignor  to  Siemens  &  Halske,  Berlin,  Germany.  No, 
509,421. 

Embraces  a  subway  including  a  series  of  yokes,  each  made  in  a  single 
piece  and  comprising  top  horizontal  bearing  portions  having  adjacent 
vertical  flanges,  a  traction  and  a  guard  rail  mounted  and  secured  on 
the  said  bearing  portion  respectively  and  provided  with  under  shoulder 
to  engage  the  said  vertical  flanges  of  the  yoke;  together  with  current 
conductors  located  oppositely  in  the  same  horizontal  plane  in  said 
subway. 

Conduit  Electric  Railway — Edward  H.  Johnson,  New  York.  No. 

509,622. 

A  conduit  for  electric  railways,  having  a  conductor  chamber,  the 
diameter  of  which  increases  continuously  from  its  surface  opening  to 
its  bottom,  and  said  opening  being  the  full  width  of  the  chamber  at 
that  point. 

Car  Fender — Ivory  Bean,  Brooklyn,  Mass,    No.  509,646. 

A  car  fender  composed  of  a  series  of  bars  shaped  to  form  a  for- 
wardly  extended  crane,  and  a  series  of  independently  yielding  wings 
or  plates  attached  at  their  upper  end  to  the  frame  and  extended  down- 
wardly to  a  point  just  above  the  track,  each  of  said  wings  or  plates 
being  adapted  to  yield  at  its  lower  end,  while  its  upper  end  remains  in 
a  fixed  position. 

We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company,  Havemeyer  Building,  New  York. 


In  the  broad  sense  of  the  term,  "  short  lap  "  would  seem  to  indi- 
cate two  short  laps  joined  together.  This  is,  however,  erroneous  as 
applied  to  belting.  Most  belt  users  are,  doubtless,  aware  of  this,  but  in 
order  to  avoid  any  misconception  of  the  term,  the  Chas.  Munson  Belting 
Company  makes  the  following  explanation:  The  cut  shows  the  part  of 
the  hide  used  in  the  construction  of  the  company's  Eagle  belt.  It  will 
be  apparent  at  a  glance  that  these  centers  do  not  embrace  any  portion 
of  the  shoulder  which  lacks  firmness  and  substance,  but  consist  only  of 
the  best  part  of  the  hide,  embodying  uniformity  in  thickness  and  tensile 
strength.  No  centers  exceeding  four  feet  two  inches  long  when  cut 
from  the  rough  part  of  the  hide,  as  shown  in  the  cut,  are  used.  This  rep- 
resents the  best  stock  obtainable  for  leather  belting,  and  is  called  "short 
lap."  A  great  deal  of  so  called  first  class  belting  sold  as  "short  lap,"  it 
is  said,  contains  a  large  portion  of  the  shoulder,  which,  aside  from  an 
inferior  tannage,  has  other  serious  defects,  caused  by  the  inequality  of 
substance  and  tensile  strength,  rendering  the  life  of  such  a  belt  of  very 
brie'  duration.    This  is  one  of  the  reasons  why  the  Munson  Eagle  belt 


has  gained  the  reputation  it  possesses.  It  is  strictly  short  lap,  fault- 
lessly constructed  and  guaranteed  to  give  the  best  satisfaction. 

The  makers  claim  that  ever  since  the  introduction  of  the  Munson 
belt  there  has  never  been  a  piece  found  in  the  belts  longer  than  four 
feet  two  inches. 

This  company  reports  trade  picking  up  wonderfully  within  the 
past  two  weeks,  having  received  a  number  of  large  orders.  The  com- 
pany's general  trade  is  also  picking  up,  and  on  account  of  the  introduc- 
tion of  improved  machinery  and  present  capacity,  it  is  in  shape  to  con- 
veniently increase  its  trade  and  execute  all  orders  promptly.  This 
company  guarantees  no  delay  in  the  prompt  execution  of  orders,  all  of 
which  have  the  proprietor's  personal  attention. 


Comfort  For  Passengers. 


Street  car  passengers  now  demand  greater  comfort,  as  well  as 
greater  6peed,  than  formerly — much  as  it  seems  to  be  a  necessity  of 
the  times  in  railroad  travel. 

The  whole  equipment  of  the  railroads  has  been  immensely  im- 
proved within  a  very  few  years,  and  street  and  elevated  cars  are  the 
next  to  demand  reasonable  comforts,  such  as  comfortable  seats,  good 
light,  speed,  warmth  and  ventilation.  Nothing  is  more  conducive  to  the 
passengers' comfort  than  a  comfortable  and  roomy  seat;  this  the  new 
Scarritt  street  car  seat  supplies.  This  seat  faces  in  the  direction  the 
car  travels;  it  is  high  backed,  deep  and  spring  seated,  and  the  passen- 
ger enjoys  a  privacy  which  is  impossible  in  old  style  seats. 

The  Lindell  Railway,  of  St.  Louis,  has  had  in  use  for  some  time 
between  300  and  500  of  these  seats,  and  an  extract  of  a  letter  from  the 
general  superintendent  reads  as  follows:  "  Your  seats  are  giving  en- 
tire satisfaction,  and  I  trust  we  shall  always  have  the  same  favorable 
opinion  that  we  now  have."  This  seat  is  manufactured  by  the  Scarritt 
Furniture  Company,  of  St.  Louis,  at  its  car  seat  factory.  It  has  equip- 
ped nearly  200  of  the  steam  railroads  of  this  country,  as  well  as  roads 
in  ten  foreign  countries. 


January,  1894.] 
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QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS. — Corrected  by  Spencer  Trask  &  Co., 
Bankers  acd  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
Dec.  18. 


Company. 

Par. 

Capital. 

Period. 

3 

GO 

Date 

ot 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Albany  R.  R.  Co  

Watervlelt  Turnpike  &  R.  R 
Co  

100 
100 

750,000 
240,000 

Q  Feb. 

1% 

1890 
1863 



113 

3 

114 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 



% 



Principal 
Due. 



Bid. 

Ask'd 

Albany  R.  R.  Co.,  1st  Mort. . . 

1865 

40,000 

J.  &  J. 

5 

1905 

100 

•'        "     "  2dMort.... 

1873 

20,000 

M.&  N. 

7 

1893 

100 

 3d  Mort.... 

1875 

28,500 

J.  &  J. 

7 

1895 

100 

11        "     "    4th  Mort... 

1880 

-  11,500 

M.  &  S. 

6 

1905 

100 

"        "     "   5th  Mort... 

1888 

50,000 

M.  &  S. 

5 

1913 

100 

'        "     "    Consol  Mtg 

1890 

350,000 

J.  &  J. 

5 

1930 

101 

"       "     "  Debenture.. 

1891 

200,000 

M.  &  N. 

6 

1901 

113 

Watervllet  Turnpike  &  R.  R., 

1889 

350,000 

M.  &  N. 

6 

1919 

108 

ill 

Watervllet  Turnpike  &  R.  R., 

2d  Mort  

1889 

150,000 

M.  &N. 

6 

1919 

108 

ill 

BALTIMORE  STOCKS  AND  BONOS.— Corrected  by  Hambleton  &  Co., 
Bankers,  9  South  Street,  Baltimore,  Md.,  Dec.  18.  Stock  quotations  are 
prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

> 
3 

I 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Balto.  City  Pass.  Ry.  Co  

25 
50 
25 

1,000,000 
750,000 
5,000,000 

Quart. 

3 

82% 

87% 

Union  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

17 

17% 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask,d 

"         "     "  cons.  mort. . 

1882 
1893 

250,000 
500,000 
50,000 
1,500,000 
1,500,000 
1,750,000 
1,250,000 
2,000,000 

J.  &  J. 

M.  &  N. 
J.  &D. 
M.&N. 
J.  &  D. 
M.  &  S. 

6 

5 
6 
5 
5 
5 
6 
5 

1912 

107 

107 

102 

100'., 

105 

100 

HI2J4 

109% 

108 

107^ 

105 

101 

107% 

100% 

102% 

110 

City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable). . 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 

City  Pass.  R.  R.  Co  

im 

1892 
1891 
1891 

1922 
1929 
1942 
1901 
1911 

BOSTON  STOCKS.— Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange.  Dec.  18.    Stock  quotations  are  prices  per  share 

Company. 

Par. 

Capital. 

Period . 

>■ 
■3 

CD 

3 

Date 

of 
Issue. 

Bid. 

ASk'd 

50 
50 

$6,400,000 
9,085,000 

J.  &  .1. 
J.  &  J. 

4 

3 

1887 
1890-1892 

79 
52 

80 
53 

BROOKLYN  STOCKS  AND  BONDS.— Corrected  by  C.  E.  Staples  &  Co. 
215  Montague  Street,  Brooklyn,  Dec.  18.  Stock  quotations  are  per  cent 
values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS* 

Broooklyn  City  R.  R.  Co  

Brooklyn  Traction  Co.,  pref.. 

"        "  common. 
Coney  Island  &  Brooklyn 

10 
100 
100 

100 
100 

6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

Ex.  rights 
1893 
1893 

165 

70 
165 

Oct.  1. 

4 

16 

Long  Island  Traction  Co  

1893 

20 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Broadway  R.  R.  Co  

Brooklyn  Traction  Co  

1893 

350,000 
3,000,000 

300.000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 

Coney  Island  &  Brooklyn 
R.  K.  Co.,  1st  bonds  

J.  &  J. 

J.  &  J. 

P.  &  A. 

F.  &  A. 
J.  &  J. 

5 
6 
7 

6 

5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

102 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  certificates  

South  Brooklyn  Central  R.  R. 

104 

100 
108 

South  Brooklyn  Central  R.  R. 

Brooklyn  City  R.  R.  Co.,  1st. 

CHARLESTON  STOCKS  AND  BONOS.— Corrected  by  A.  C.  Kaufman, 
Charleston,  S.  C,  Dec.  18.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

> 

3 

BS- 
CS 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

60 
25 

$1UU,UUU 
250,000 

T    Str  1 

65 
7 

Ask'd 

Enterprise  Ry.  Co  

Bid. 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 
5 

1915 
1906 

CHICAGO  STOCKS  AND  BONOS. — Corrected  by  William  B.  Wrf.nn,  167 
Dearborn  Street,  Chicago,  111.,  Dec.  18. 

Company. 

Par. 

Capital. 

Period. 

> 

CD 

3 

2% 
4 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Chicago  City  

100 
100 
100 
100 
100 
100 

$7,000,000 
1,000,000 
500,000 
5.000,000 
1,250,000 

10,000,000 

Q.-J. 
A.  &  O. 
Q.-J. 
J.  &  J. 
Q— J. 
Q—F. 

327 
100 
500 
249 
625 
148 

329 

North  Chicago  City  

251 

West  Division  City  

West  Chicago  Street  

148% 

BONDS. 

Date 
of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

i 

Principal 
Due. 

Bid. 

Ask'd 

4,619,500 
400,000 
500,000 
1,850,000 
2,350,000 
4,100,000 
1,500,000 
2,000,000 

J.  &  J. 
F.  &  A. 
M.  &  N. 
M.  &  N. 
J.  &  J. 
M.  &N. 
F.  &  A. 
J.  &D. 

ik 

6 

6 

4% 
5 
5 
5 
6 

100 
102 
105 

96 

96 
100 

ioi' ' 

Chicago  Passenger  

1883 

1903 
1900 
1927 
1906 

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 
West  Chicago  Street  

101 
100 

ioi  M 

West  Chicago  Street,  Tunnel. 

Deb.  6's 

CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Eustis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  Dec.  18.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  1 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

50 
50 
100 
100 
100 
100 

$6,750,000 
1,600,000 
300,00'i 
500,000 
100,000 
3,000,000 

Q.-J. 
Q.-J. 

5 
5 

iook; 

1011s 

101 
102 

Mt.  Adams  &  Eden  Park  

Mt.  Auburn  Cable  

Cln.  Inclined  Plane  Ry   

50 
75 

21^ 

65 
85 
23 

  Pref. 

Cin.  Newport  &  Cov.  St.  Ry. 

6 

BONDS. 

Date 

Of 

Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Cincinnati  Street  

50,000 
50,000 
50,000 

100,000 

150,000 
50,000 
50,000 
100,000 
200,000 
.280,000 
125,000 
300,000 
200,000 
100,000 
250,000 

J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.&  O. 
A.&  O. 
A.&  O. 
J.&D. 
M.&  S. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
A.  &  O. 
M.  &  S. 

7 
7 
7 
4 
5 
6 
6 
6 
ti 
5 
7 
6 
5 
7 
6 

July,  1894 
July,  1895 
July,  1896 

100 
101% 

1«2L0 

96 

99% 
102 
107% 
110 

my, 

104W 
105 

lOO^S 

"         "  extendud| 
Mt.  Adams  &  Eden  Park 

10-20'S 

"            "  Cable. 

104 
105 
99 
101 
10.3% 
110 

July,  1895 
July.  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap.'93-1908 
Mar.  1912 

105 
109 
101 

"           "     5-20'S  2d. 
S.  Covington  &  Cincinnati. . 

109 

113 

CLEVELAND  STOCKS  AND  BONDS.— Corrected  by  W.J.  Hayes  &  Sons, 
Bankers,  Cleveland,  O.,  Dec  18. 


Company. 

Par. 

Capital. 

Period. 

> 
3 

*a 
CQ 

a 
v. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

The  Cleveland  Electric  Ry.  Co 
The  Cleveland  City  Ry.  Co  

100 
100 

12,000,(00 
8,000,000 

1893 

1893 

50 
55 

55 
58 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

cf 
/« 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 

City       ••  " 

1893 

3,000,000 
2,349.000 

M.-S. 

.05 

1910 

101 

102% 

It 
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DETROIT  STOCKS.— Corrected  by  Cameron  Cubbib  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street,  Detroit,  Dec.  18. 


Company. 

Par. 

Capital. 

Period. 

>' 
3 

03 

3 

Date 

of 
Issue. 

Bid. 

Ask'd 

stocks. 

Port  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry . 

100 
100 
100 

200 
100 
100 

2,000,000 
200,000 

110 
110 

HOLYOHE  STOCKS. 

oke,  Mass.  Dec.  18. 


-Corrected  toy  J.  G.  Mackintosh  &  Co.,  Bankers.  Holy 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  J 

Date 

of 
Issue. 

Bid. 

Ask'd 

250 
250 
125 

Springfield  Street  R.  R.  Co  

100 
100 
100 

1,000,000 
250,000 
50,000 

J.  &  J. 
J.  &  J. 

4 
4 

225 
225 
100 

Northampton  Street  R.  R  

LOUISVILLE  STOCKS  AND  BONDS.  —  Corrected  toy  Alhstedt  Bros. 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  Dec.  18. 

Company. 

Par.' 

Capital. 

Period. 

> 

9 
+j 

03 

Date 

ol 
Issue. 

Bid. 

Ask'd 

STOCKS 

Louisville  St.  Ry,  Co.,  pref. .. 
Louisville  St.  Ry.  Co.,  com.. . . 

100 
100 

$1,000,000 
5,000,000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

84 
33 

85 
34 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  inort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &  N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

98 
ill 
111 

90 

96% 
112 
112 
100 

NEW  HAVEN  STOCKS  AND  BONDS  Corrected  byH.  C.  Warren  <£  Co., 

Bankers  and  Brokers,  New  Haven,  Conn.  Dec.  18.  Stock  quotations  are 
prices  per  share. 


Company. 


STOCKS 

F.  Haven  &  Westville  R.  R.  Co. 
State  Street  Horse  R.  R.  Co.. . . 
New  Haven  &  W.  Haven  R.  R.  Co 
New  Haven  &  Cent'lle  H.  R.  Co. 

Whitney  Ave.  Ry.  Co  

Bridgeport  Horse  R.  R.  Co  

Hartford  &  Wethersfleld  Horse 
R.  R.  Co  


State  Street  Horse  R.  R.  Co. .. 
New  Haven  &W.Haven  R.  K.Co 

Bridgeport  Horse  R.  R.  Co  

Hartford  &  Wethersfleld  Horse 

R.  R.  Co.,  Deb.  Series  A  

Hartford  &  Wethersfleld  Horse 

R.  R.  Co.,  Deb.  Series  B  

Hartford  &  Wethersfleld  Horse 

R.  R.  Co.,  Deb.  Series  C  


Par. 


Capital.  Period. 


50 
100 


100 


Date 

of 
Issue 


1874 
1892 


1888 
1890 


$400,000 
23,000 


25,000 
140,000 

200,000 


Amo'nt 
Out- 
stand- 
ing. 


20,000 
500,000 
50,000 

100,000 

100,000 

100,000 


J.  &  J. 
J.  &  J. 


J.  &  J. 


Inter- 
est 
Paid. 


J.  &  J. 

M.  &  N. 


M.  &  S 
M.  &  N 
M.  &  N 


Date 

of 
Issue. 


Principal 
Due. 


Jan.,  1894 
Nov.  1912 


Sept.,  1908 
May,  1910 
May,  1910 


Bid. 


Bid. 


Ask'd 


55 


Ask'd 


102 


NEW    ORLEANS    STOCKS   AND   BONDS  Conected  by    GEORGE  LE 

Sassier,  174  Common  Street,  New  Orleans,  La.,  Dec.  22.  Stock  quotations 
are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

6 
+^ 

in 
cs 

VI 

Date 

of 
Issue. 

Bid. 

133K, 
99>i 
43 

127 

Ask'd 

STOCKS. 

Carrollton  R  R.  Co  

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  CO. . 
New  Orleans  City  &  Lake  Co. 
Orleans  R.  R.  Co  

100 
100 
40 
100 
50 
50 

1,200,000 
1,150,000 
240,000 
1,500,000 
185,000 
600,000 

Quart. 
Quart. 

m 
\% 

i\ 

2 

2 

1867 
.866 
1888 
1860 
1868 
1863 

137 
101 

45 
132 

62 

77^ 

St.  Charles  Street  R.  R.  Co  . . 

Bonds. 


Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 
do       do  new 

N.  O.  City  R.  R.  Co  

N.  O.  &  Carrollton  R.  R.  Co. . 
St.  Charles  Street  R.  R.  Co... 


Date 

of 
Issue 


1892 
1883 
1886 
1«79 
1882 
1881 


Amount 

Out- 
standing. 


150,000 
75  ,000 
40,000 
416,500 
250,000 
120,000 


Inter- 
est 
Paid. 


M  &  N 
M&N 
M  &  N 
J  &  D 
F  &  A 
J  &  D 


Prlrclpal 
Due. 


1912 
'95-'99 
1896 
1903 
'97-'06 
'92-'01 


Bid, 


105 
100 
100 


Ask'd 


118 


MONTREAL,  STOCKS  AND  BONDS  Corrected  by  Gobdon Stbathy  &  Co. 

Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  Dec,  18.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

<"tn  Til  tit  1 

Poriod. 

%  last  dlv.  j 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.(p'd  up  sh.) 

50 

$2,000,000 

M.&  N. 

4 

May,  '91. 

162 

163*? 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

% 

Principal 
Due, 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 

£60,000 

5 

1905 

NEW  YORK  STOCKS  AND  BONDS  Corrected  by  James  MoGovern  &  Co., 

6  Wall  St.,  New  York,  Dec.  18. 


Company. 


STOCKS. 

Bleecker  St.  &  Pulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park,  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry..  

42d  St.,  Manhat.  &  St.  Nlch.  av. 

Klghth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


Period. 


&  J. 
—J. 
J. 

F. 
— F. 
— F. 


— J. 
— F. 

—J. 

.—J. 

— M. 
— F. 
—J. 


Date 

of 
Issue. 


Bid. 


135 
135 
120 
300 


240 
200 


138 


Ask'd 


30 
180 


125 


67 


102 
215 
.  140 
300 


123 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  Interest  as  rental 
Cen'l  Park,  North  &  East  River 
Central  Crosstown — 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston,  W.  St.  &Pav.  F'ry.lst 

Second  Avenue,  1st  mort  

Third  Avenue  

23d  St  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700, 
1,500, 

500i 
1,125, 
1,000. 
1,200, 

250, 

840, 
1,200, 

1,200, 
1,200, 
1,000, 

500 
1,600 
5,000, 

250, 
2,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D, 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &N, 

J.  &  D, 
F.  &  A, 

M  &  S. 

J.  &  J. 
F.  &  A. 

J.  &  J. 
M.  AN. 

J.  &  J. 
M.  &  N. 
F.  &  A, 


Principal 
Due. 


July,  1900 

June,  1904 

July,  1914 

July  1924 

July,  1905 

Dec,  1902 

NOV.,  1922 

June,  1893 

Aug.  1914 

Sept.,  1910 
1915 

Aug.,  1914 

July,  1894 

NOV.,  1909 

Jan.,  1937 

May,  1893 

Feb.,  1942 


Bid. 


100 
100 
100 
90 
110 
115 

105 


108 


100 
100 


105 
100 


Ask'd 


108 


65 
105 


102 


PHILADELPHIA  SECURITIES. — Corrected  by  Huhn  &  Gi.endinning, 
143  south  Fourth  st.  (Bullitt  Building),  Philadelphia,  Dec.  18.  Stock  quota- 
tlons  are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

Germantown  

Green  &  Coates  

Hestonville  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Ferry.. 
Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second*  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia. . .   

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.  J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr„  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonville,  1st  mort  


"  2d  mort. 
People's,  1st  mort  


'•     Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 

50 

50 
50 
50 
50 
25 
60 
50 
50 
50 
50 
50 
50 
50 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1S89 
1892 
1892 


Capital, 


$500,000 
1,000,000 
1,250,000 
1,500,000 

500,000 
2,050,000 

500,000 
10,000,000 
1,000,000 

617,500 
7,000,000 

750,000 
1,060,200 
1,000,000 
1,250,000 

750,000 
30,000,000 
6,000,000 
6,1)00,000 
6,000,000 
3,000,000 


Amount 

Out- 
standing 


1,500,000 
1,250,000 
1,750,000 
67,000 
160,000 
300,000 
124,600 
75,000 
219,000 
235,000 
247,000 
246,000 


Period. 


Q.-J. 
J.— J. 
Q.-J. 
Q.-O. 
Q.-J. 


A.— O. 


J.— J. 
J.— J. 
M.— N. 
Q.-J. 
Q.-J. 
J. — J. 
J. — J. 
J.— J. 
Q.-F. 


J.— J. 


Inter- 
est 
Paid. 


M— N. 
M. — S. 
J.  &  D. 
J— D. 
A.— O. 
M.— N. 
J.— J. 
M. — S. 
J.— J. 
J.— J. 
M.— S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1858 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


265 
120 
335 
108 
121 

40 

80 

28 
150 

75 

84 
225 
205 
212 
185 
190 

mx 

16% 
40 
25 
16 


Bid. 


105 
104 
105 
105 
103 
104 
105 
105 
115 
100 
95 
117 


ASk'd 


270 
124 
340 
112 
125 
45 
90 
29 
153 
79 
86 
235 
215 
225 
200 
195 
107 
17 
55 
29 
17 


Ask'd 


106 
105 
106 
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OMAHA  STOCKS  AND  BONDS. — Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker,  907  N.  Y.  Life  Building,  Omaha,  Neb.,  Dec.  18. 


Company. 

Par. 

Capital. 

Period. 

> 
| 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Omaha  St.  Ry.  Co  

100 

5,000,000 

M.  &  N. 

Jan.  1,  '89 

60 

BONDS. 

Date 

of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

1889 

3,250,000 

M.  &  N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS. — Corrected  by  John  B.  Barbour,  Jr 
306  Times  Bldg.,  Pittsburgh,  Pa.,  Dec.  IS.  Stock  quotations  are  prices  pe 
share. 


Company. 


STOCKS. 

Central  Traction  R.  R.  Co  . . . 
Citizens'  Traction  R.  R  Co  . . 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  S,  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Co  

Fort  Pitt  Incline  Plane  Co.. . 
Mount  Oliver  Incline  Plane  Co 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co  


citizens'  Traction  R.  R.  Co  . . 

Pittsburgh  Traction  R.  R.  Co. 

Pitts.  &  Birmingham  Trac- 
tion Co  

Pleasant  Valley  Ry  

P.,  A.  &  M.  R.  R.  Co  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

Central  Traction  Co  

Union  R.  R.  Co  

West  End  R.  R.  Co  

Blrmilngham,  Knoxvllle  & 
Allentown  Tract.  Co  

Port  Pitt  Incline  Plane  Co. . . 

Mount  Oliver  Incline  Plane  Co 

Penn  Incl'e  PlaneCo.  1st  Mort 

Monongahela  Incl'e  Plane  Co 

Monongahela  Incl'e  Plane  Co. 

Pittsburgh  Incline  Co  


Par. 


50 
25 


50 
50 
50 

50 
50 
50 
100 


Date 

of 
Issue 


1887 
1887 

1893 
1892 
1891 
1890 
1889 
1889 
1881 
1887 


1881 
1871 

1883 
1887 
1887 
1889 


Capital. 


1,500,000 
3,000.000 
3,000,000 
2,500,000 
1,400,000 
3,000,000 
200,000 
300,000 
250,000 

140,000 
60,000 
100,000 
150,000 
3,000,000 


Amount 

Out- 
standing. 


1,250,000 
750,000 


1,250,000 
1,500,000 
1,500,000 
1,500,000 
375,000 
100,000 
75,000 


30,000 
44,500 

125,000 
50,000 
50,000 

250,000 


Period. 


J.  &  3. 


J.  &  J. 


F.  &  A, 


J.  &  J. 
J.  &  J. 


Inter- 
est 
Paid. 


A.  &  O, 
A.  &  O, 


J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.  &  O. 
J.  &  J. 


M.  &  N. 


A.  &  O 
A.  &  O. 
J.  &  J. 


Date 

of 
Issue. 


Principal 
Due. 


.927 
1927 


1919 
1931 
1930 
1909 
1919 
1901 
1922 


1901 
1901 
1903 
1892 
1897 
1919 


Bid. 


20 

60 

14% 

55 

17% 


21^ 


Bid. 


106 
102 


101 


100 


101 


Ask'd 


20^ 

60><? 

15 

58 

18 


22^ 


Ask'd 


106?.! 
105 

97 
100 
103 
1U0 


102^ 
92 


PROVIDENCE  STOCKS  AND  BONUS. — Corrected  by  Chace  &  Butts 
Bankers,  Providence,  Dec.  18. 


Company 

Par. 

Capital. 

Period. 

it  last  dlv.  1 

Date 
ot 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out> 

stand'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
50.000 

M  &  S 

5 

5 

1993 
1910 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BONOS.— Corrected  byE.  W.Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  Dec.  18. 


Company. 


STOCKS. 

Rochester  (N.Y.)  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

(Boston)  Pref  

do     do  Common  

Worcester  Traction  Co.  Pref 

do     do  Common  

Consol.  Trac.  Co.  (N.  J.)  


Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Newark  (N.  J.)  Pass.  Ry 

Columbus  (O.)  St.  Ry  

Consol.  Trac.  Co.  (N.  J.). 


Par. 


100 
100 
100 
100 

100 
100 
100 
100 
100 


Date 

of 
Issue 


18110 
1891 
1891 
1890 
1892 
1893 


Capital. 


5,000,000 
6.000,000 
1,250,000 
3,000,000 

2,000,000 
4,000,000 
2,000,000 
3,000,000 


Period. 


Q.-F. 
A.— O. 

i\—A. 


Inter- 
est 
Paid. 


A  &  O 
F  &  A 
J  &  D 
J  &  J 
J  &  J 
J  &  D 


Date 

of 
Issue. 


1890 
1891 
1891 
1893 

1893 
1892 
1893 
1892 
1893 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


Bid 


Ask'd 


25 

35 

43 

48 

20 

35 

25 

35 

95 

15 

20 

100 

20 

30 

39 

40 

Ask'd 


95 
99 
100 
93 
93 
88 


SAN  FRANCISCO  STOCKS  AND  BONDS.— Corrected  by  Philip  Bartii, 
Broker,  440  California  Street,  San  Francisco,  Cal.,  Dee.  18. 


Company. 

Par. 

Capital. 

1,000,000 
1,000,000 
1,000,000 
1,000,000 
2,500,000 
2,000,000 
1,000,000 

Period. 

> 

9 

CO 

>* 

■Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

California  St.  Cable  Co  

100 
100 
100 
100 
100 
100 
100 

Monthly 

5 

109 

Central  R.  R.  Co  

Geary  St., Park  &  Ocean  RR.Co 
North  Beach  &  Mission  Ry.  Co 
Ferries  &  Cliff  House  R  R.  Co. 

1 

90 

50 

16% 

55 

1?K 

66 

20 

Monthly 

4 

Presidio  &  Ferries  R.  R  Co. . . . 



„  . 
ijonds. 

Date 

ot 
Issue 

Am't 
Out- 
stein  d- 
lng. 

Interest 
Paid. 

% 

Principal 
Due 

Bid. 

Ask'd 

650,000 
3,000,000 
2,000,000 
700.000 
250,000 
350,000 

M.  &  S. 
J.  &  J. 
A.&  O. 
M.  &  S. 
J.  &  J. 
J.  &  J. 

6 
6 
6 
6 
6 
6 

1914 
.913 
1918 
1912 
1914 

100 
120 
111 
118 
115 

119 
110 

Powell  Street  R.  R  

Park  &  Cliff  House  R.  R  

92 

103 

ST.  LOUIS  STOCKS  AND  BONDS. — Corrected  by  James  Campbell, 
Banker  &  Broker,  Rlalto  Building,  218  N.  4th  St.,  Dec.  18.  Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds.. 

Citizens'    

Jefferson  Avenue  

Lindell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  Cable  

Fourth  St.  &  Arsenal  

Linden ...   

Missouri  Cable  

People's  1st  mort  

"       2d  mort  

People's  cable  

St.  Louis  Cable  

Union  Depot  

Southern  

Southern  

St.  Louis  &  Suburban  

St.Louis  &  Suburban  (incomes) 


Par. 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


1832 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1890 
1884 
1889 
1891 
1891 


Capital 
Issued. 


2,r,00.000 
1,500,000 

112,000 
2,500,000 
2,000,000 
1,000,000 
2,000,000 

150,000 
4,000,000 
2,500,000 

800,000 

700,000 


Amount 
Out- 
stand- 
ing. 


1,800,000 
1,500,000 
50,000 
1,500,000 
500,000 
125,000 
75,000 
800,000 
1,500,000 
4,000.000 
200,000 
300,000 
1,400,000 
300,000 


Period. 


Oct.  '92 
Dec.  '88 


Q.--J. 
Dec.  !89 
J.&J 


Inter- 
est 
Paid. 


&  J. 
&  J. 
&  J. 
&  J. 
&  S. 
&D. 
&N. 
&  J. 
&N. 

&o. 

&N. 
&  N. 
&  A. 


Date  of 
issue. 


1887 
1885 
1890 
1891 
1889 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


Bid. 


Ask'd 


50 
86 

150 
65 

200 
25 

160 
10 

200 
40 
92 
85 


Ask'i 


98 
103 
100 

98 
102 

90 
102 

95 
102 
105 
102 
105 

97 

75 


WASHINGTON  STOCKS  ANO  BONDS.— Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,  Washington,  D.  C,  Nov.  18.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

ot 
Issue. 

Bid. 

Ask'd 

335 
90 
75 
25 
25 
30 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 
Columbia  R.  R  

50 
50 
50 
50 
50 
50 
100 
50 

500,000 
750,000 
400,000 
500,000 
352,000 
200,000 
401,700 
100,000 

Q.  F. 
Q.  J. 
Q.M. 
Q.J. 

5 
2 
1 

1863 
1864 
1870 
1875 

255 
80 

Capitol  &  North  O  St.  R  R. . . 
Ecklngton  &  Soldiers'  Home. 
Georgetown  &  Tenallytown. . 

Glen  Echo  R.  R  

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Wash'ton  <SE  Geo'town  conv't. 
Ecklngton  &  Soldiers'  Home. 

'83-'91 

3.000,000 
150,000 
340,000 
300,000 
200,000 

J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
A.  <£  O. 

6 
6 
6 
5 
6 
6 

1899-1929 
1896-1911 

1921 

1901 
1901-1931 

150 

155 
100 
103^ 

Capitol  &  North  O  St.  R.  R. . . 
Metropolitan  R.  R.  convert. . . 

1921 
1901 

90 
100 

Financial. 


The  Fort  Lee  (N.  J.),  Leonia  &  Hackensack  Electric  Railway 
Company  has  been  placed  in  the  hands  of  a  receiver  by  Chancellor 
McGill.    The  railroad  company  has  laid  about  a  mile  of  track. 

AAA 
dfi  ijp 

The  Lynn  (Mass.)  &  Boston  Railroad  Company  has  asked  permis- 
sion to  lease  all  the  rights,  franchise  and  property  belonging  to  the 
Boston  &  Revere  Electric  Street  Railway  Company. 

a*  (Jh  <B» 

O)  u)  9 

The  directors  of  the  West  End  Street  Railway  Company,  of  Bos- 
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ton,  have  declared  a  dividend  of  3  per  cent,  on  common,  and  4  per 
cent,  on  preferred,  payable  January  1.  This  is  a  reduction  of  1  per 
cent,  on  common. 

?>  *>  SP 

The  Sioux  City  street  railway  companies,  it  is  reported,  will  com- 
bine. A  new  company  has  been  organized  in  that  city  by  John  Pierce, 
A.  E.  Pierce,  Peter  and  Chrys  Moller  and  H.  A.  Johns.  The  company 
is  capitalized  at  $1,000,000,  with  offices  in  New  York  and  Sioux  City. 

S  S  $ 

The  Connecticut  State  Board  of  Equalization  has  increased  the 
value  of  the  following  New  Haven  street  railway  stocks  for  taxation 
as  follows:  Fair  Haven  &  Westville  Horse  Railroad  Company,  from 
$25  to  I40  per  share;  State  Street  Horse  Railway  Company,  from 
$25  to  $30. 

$  $  $ 

Charles  Green,  president  of  the  People's  Railroad  Company,  of 
St.  Louis,  has  issued  a  call  for  a  meeting  of  the  directors  of  that  cor- 
poration to  authorize  the  issue  of  $150,000  gold  bonds.  The  object 
of  this  is  to  convert  the  Fourth  Street  &  Arsenal  Street  Railroad  from 

horse  cars  to  an  electric  line. 

AAA 
3p  9  V 

The  Union  Street  Railway  Company,  of  New  Bedford,  Mass., 
appeared  before  the  railroad  commissioners  December  18,  on  a  petition 
for  permission  to  increase  the  capital  stock  of  the  company  to  the  sum 
of  $240,000,  and  for  permission  to  issue  $500,000  of  first  mortgage  or 
consolidated  mortgage  bonds. 

djj  dl»  »2! 

V  SP  SP 

The  Paterson  (N.  J.)  Railway  Company  submits  the  following 
statement  of  its  operations  for  November:  Gross  earnings,  1893, 
$18,680.51;  1892,  $20,950.26;  decrease,  $2,269.75.  Operating  expenses, 
1893,  $11,838.71;  1892,  $12,927.41;  decrease,  $1,088.70.  Net  earnings, 
1893,  $6,841.80;  1892,  $8,022.85;  decrease,  $1,181.05. 

SP  V 

The  Columbus  (O.)  Street  Railway  Company  submits  the  follow- 
ing statement  of  its  operations  for  November:  Gross  earnings,  1893, 
$41,150.25;  1892,  $37,004.27;  increase,  $4,145.68.  Operating  expenses, 
1893,  $24,182.41;  1892,123,388.86;  increase,  $793.55.  Net  earnings, 
1893,  $16,967.84;  1892,  $13,615.71;  increase,  $3,352.13. 

dr.  ar> 

The  Pittsburgh  (Pa.)  &  Birmingham  Traction  Company  submits 
the  following  statement  of  its  operations  for  October:  Gross  earnings, 
1893,  $25,123.78;  1892,  $29,681.61;  decrease,  $4,557.83.  Operating 
expenses,  1893,  $13,578.07;  1892,  $13,295.42;  increase,  $282.65.  Net 
earnings,  1893,  $11,545.71;  1892,  $16,386.19;  decrease,  $4,840.48. 

A  A  A 

<t>  9  $ 

The  Lynn  &  Boston  Street  Railway  Company  reports  for  the  year 
ended  September  30  as  below,  the  returns  including  the  East  Middlesex 
road  from  May  1,  1893:  Gross  earnings,  $1,136,653;  operating  expenses, 
$815,838;  net  earnings,  $320,815;  charges,  $224,977;  balance,  $95,838; 
dividend  (8  per  cent.),  $80,000;  surplus,  $15,838;  total  surplus,  $77,748. 

AAA 
W  W  W 

The  North  Shore  Traction  Company,  of  Lynn,  Mass.,  submits  the 
following  statement  of  its  operations  for  October:  Gross  earnings, 
1893,  $94,852.75;  1892,  $87,975.07;  increase,  $6,867.68.  Operating 
expenses,  1893,  $62,868.09.  Net  earnings,  1893,  $31,974.66.  We  are 
unable  to  give  the  operating  expenses  and  net  earnings  for  1892, 
as  the  various  companies  now  comprising  the  system  were  operated 
separately. 

$  $  $ 

The  following  is  an  abstract  of  the  showing  made  by  the  Lowell 
(Mass.)  and  Suburban  Street  Railway  Company  to  the  railroad  com- 
missioners: Gross  income,  $272,961.50;  operating  expenses,  $185,382.73; 
taxes,  $4,522.17;  interest, $45, 021. 85;  dividends,  $21,000.  Surplus  for 
year,  $21,556.92;  total  deficit,  $8,827.19;  capital  stock,  $400,000; 
funded  debt,  $905,000;  unfunded  debt,  $365,255.43;  cash  assests,  $65,539- 
.69;  total  property  assets,  $1,670,255.43.  Miles  run  during  year,  1 ,276,- 
257;  passengers  carried,  5,573,627. 

$  $  $ 

The  annual  report  of  the  United  Electric  Railway  Company,  of 
Nashville,  Tenn.,  submitted  December  12,  1893,  showed  that  the  com- 
pany had  a  satisfactory  business  during  the  past  year.  The  aggregate 
number  of  passengers  hauled,  from  November  30,  1892,  to  November 
30,  1893,  was  6,481,193  as  against  6,616,230  for  the  preceding  twelve 
months.  The  expenses  were  reduced  over  $5,000  as  compared  with 
last  year,  and  the  percentage  of  operating  expenses  to  gross  earnings 
is  estimated  to  be  59.91  per  cent. 

^  Q  A  ' 

4)  w   ,  $ 

The  agreement  of  consolidation  between  the  Houston,  West 
Street  &  Pavonia  Ferry,  the  Broadway  and  the  South  Ferry  railroad 
companies,  of  NewYork  city,  was  filed  December  14  with  the  county 
clerk.  The  name  of  the  new  company  will  be  the  Metropolitan  Street 
Railway  Company.  The  capital  stock  of  the  new  company  is  to  be  $8,- 
200,000.  The  directors  of  the  company  are:  Herbert  A.  Vreeland, 
Daniel  B.  Hasbrouck,  Thomas  F.  Ryan,  Charles  E.  Warren,  R.  Somers 
Hayes,  Albert  W.  Fletcher,  Hans  S.  Beattie,  Henry  A.  Robinson  and  ' 


Ralph  L.  Anderton,  Jr.  Mr.  Vreeland  is  president,  Mr.  Hasbrouck, 
vice-president;  Mr.  Robinson,  second  vice-president;  Mr.  Beattie, 
treasurer,  and  Mr.  Warren,  secretary. 

A  A       I  [  A 

«jp  dp    ■   I  V 

The  annual  meeting  of  the  Philadelphia  Traction  Company  was 
held  November  28,  at  the  office  of  the  company,  41st  and  Haverford 
Streets.  W.  L.  Elkins  presided.  The  annual  report  of  the  company 
shows  the  following:  Receipts,  $4,986,838.55.  Operating  expenses,  $3,- 
310,498.24;  rentals,  $1,283,590.65;  total,  $4,594,088.89.  Balance,  $392,- 
749.66.  It  also  announced  a  cancellation  of  thirty-five  collateral  trust 
bonds.  The  annual  election  of  directors,  resulted  as  follows:  P.  A.  B. 
Widener,  William  L.  Elkins,  Thomas  Dolan,  James  McManes,  Joseph 
B.  Altemus.  George  W.  Elkins.  After  the  meeting  the  directors  met  and 
organized  by  electing  P.  A.  B.  Widener,  president;  William  L.  Elkins, 
first  vice-president;  George  D.  Widener,  second  vice-president  and  D. 
W.  Dickson,  treasurer.  The  Board  adopted  a  resolution  declaring  a 
dividend  of  $1.50  per  share,  payable  December  11,  1893. 

$  $    !         !  $ 

The  annual  report  of  the  Union  Street  Railway  Company,  of  New 
Bedford,  Mass.,  for  the  year  ending  September  30,  shows  the  total 
income  from  the  road  to  be  $182,463.90.  The  total  operating  expenses 
and  taxes  were  $134,587.86,  leaving  a  net  income  of  $47,876.04.  The 
total  interest  accrued  during  the  year  was  $7,087.46,  leaving,  after  pay- 
ing out  $18,200  as  a  7  per  cent,  dividend,  a  surplus  of  $22,588.58.  A 
year  ago  the  surplus  was  $8,435.08.  The  income  of  $182,463.90  is 
made  up  from  the  following  sources:  Passengers,  $180,673.33;  sales  of 
manure,  $540.03;  advertising,  $615;  sale  of  old  iron,  $372.62;  rents, 
$16.12;  pigs  sold,  $233.76;  miscellaneous,  $13.04.  The  expenses  of 
$134,587.86  are  itemized  as  follows:  Salaries  of  general  officers  and 
clerks,  $5,511,54;  general  office  expenses  and  supplies,  $1,253.03;  legal 
expenses,  $370;  insurance,  $3.584.81 ;  lighting,  $447,43;  miscellaneous 
operating  expenses,  $4,144.65;  repairs  of  roadbed  and  track, $2, 125. 85; 
repairs  of  electric  line  construction,  $548.04;  removal  of  snow  and  ice, 
$1,189.73;  repairs  of  buildings,  1.794.05;  repairs  of  cars  and  other 
vehicles,  $3,923.02;  repairs  of  electric  equipment  of  cars,  $917.39;  re- 
newal of  horses,  $4,296.69;  harnesses,  horse  shoeing  and  veterinary 
care,  $416.93;  sundry  stable  expenses,  labor  in  stable  and  shops,  $16,- 
704.10;  provender,  $24,747.04;  electric  motive  power,  $10,286.88; 
wages  in  conducting  transportation,  $45,200.18;  damages  for  injuries, 
$379.81;  bedding,  $854.67;  repairing  registers,  $113.15;  repairs  of  elec- 
tric station  equipment,  $78.11;  miscellaneous  electric  expenses,  $98.46; 
taxes,  $5,602.30. 
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J.  &  W.  Seligman  &  Company,  who  are  financiering  the  consol- 
idation of  the  Brooklyn  Traction  and  Long  Island  Traction  Companies, 
in  a  recent  interview  with  a  Boston  News  Bureau  representative  said: 
"  Now  that  the  stockholders  of  both  companies  have  agreed  to  the 
consolidation  it  will  be  rapidly  pushed  to  completion.  Eventually  the 
consolidation  will  include  every  road  in  Brooklyn,  similar  to  the  West 
End  Company,  of  Boston.  The  Brooklyn  and  Long  Island  Traction 
companies  now  represent  over  three-quarters  of  the  Brooklyn  roads, 
and  the  DeKalb  Avenue  Company,  the  next  largest  road,  of  which 
Gen.  Louis  Fitzgerald  is  president,  will,  in  all  probability,  come  in 
under  the  new  plan.  The  capital  stock  of  the  Long  Island  Traction 
Company  will  be  increased  from  $30,000,000  to  $42,000,000  (which  will 
cover  the  $20,000,000  bonded  indebtedness  of  the  Brooklyn  Traction 
Company),  and  this  capital  stock  is  large  enough  to  include  any  other 
companies  that  may  be  united  with  the  Long  Island  Company.  There 
will  be  no  preferred  stock,  and  no  bonds,  with  the  exception  of  the 
bonds  issued  to  cover  the  indebtedness  of  the  Brooklyn  Traction  Com- 
pany and  5  per  cent,  bonds  to  be  exchanged  for  the  preferred  stock  of 
the  Brooklyn  Traction  Company.  By  operating  the  roads  under  one 
management  a  considerable  saving  can  be  made  in  operating  and  admin- 
istrative expenses." 
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The  Broadway  &  Seventh  Avenue  Railroad  Company,  of  New 
York,  has  recently  issued  $12,500,000  first  consolidated,  5  percent., 
fifty  year  bonds,  principal  and  interest  payable  in  gold,  secured  by 
mortgage  to  the  New  York  Guaranty  &  Indemnity  Company,  trustee. 
The  bonds  are  sold  by  the  Central  Trust  Company  and  the  New  York 
Guaranty  &  Indemnity  Company,  at  98^  per  cent,  and  interest.  Of  the 
total  amount  of  bonds  $4,850,000  are  to  be  held  by  the  trustee,  for  the 
purpose  of  acquiring  all  underlying  bonds  upon  the  railroad  lines. 

This  mortgage  is  a  first  lien  upon  the  entire  line  of  cable  railroad 
from  59th  Street  through  Seventh  Avenue  and  Broadway  to  the  Bat- 
tery, and  upon  the  power  house  properties,  consisting  of  the  block  of 
land  bounded  by  the  Sixth  and  Seventh  Avenues  and  50th  and  51st 
Streets,  and  the  property  on  the  northwest  corner  of  Broadway  and 
Houston  Street,  and  upon  the  other  lines  of  railroad  of  the  Broadway 
&  Seventh  Avenue  Railroad  Company ,  and  upon  all  the  personal  prop- 
erty and  equipment  of  said  railroad  company,  subject  only  to  unma- 
tured underlying  liens  upon  the  railroad  lines,  to  the  amount  of  $4,- 
850  000,  and  to  real  estate  mortgages  to  extinguish  which  $1,125,000  in 
cash  is  now  on  deposit  with  the  trustee  of  the  mortgage.  The  titles  to 
the  power  house  properties  have  been  insured  by  the  Title  Guarantee 
&  Trust  Company  to  the  amount  of  $4,000,000.  The  president  of  the 
Broadway  &  Seventh  Avenue  Railroad  Company  certifies  as  to  the 
present  earning  capacity  of  the  road  as  follows:  "  In  relation  to  the  earn- 
ing capacity  of  the  Broadway  &  Seventh  Avenue  Railroad  Company  to 
meet  the  interest  on  the  issue  of  $7,650,000,  5  per  cent,  bonds,  which 
you  have  purchased,  I  beg  to  state  that  the  net  earnings  of  the  com- 
pany, after  deducting  interest  on  underlying  bonds,  all  operating  ex- 
penses, liabilities,  and  rentals  of  every  kind,  are  at  present  not  less 
than  two  and  a  half  times  the  amount  necessary  to  pay  the  interest 
upon  the  bonds  above  referred  to." 


January,  18^4  J 
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Snow  Sweeper  with 
full  length  cab,  the 
motorman  operating 
same  on  the  inside. 
Same  as  built  by  ns 
for  Scranton  Trac- 
tion Co. 


ELECTRIC  SNOW  SWEEPERS 
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.  FOWLER  CAR 


WORKS    AND   GENERAL  OFFICE, 
ELIZABETH  PORT,  N.  J. 


Electric  Snow  Sweep- 
er to  be  operated  with 
the  motorman  on  the 
platform,  motor  oper- 
ating the  brooms  in- 
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J.  W.  FOWLER  CAR  CO. 
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WORKS  AND  GENERAL  OFFICE, 
ELIZA  BETH  PORT,   N,  J. 
NEW  YORK  OFFICE,   HAVEMEYER  BUILDING. 
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A  New  Departure  for  the  Walker  Manufacturing 
Company. 


One  of  the  most  important  events  which  have  taken  place  in  the 
electrical  world  during  the  past  year  has  just  been  consummated,  and 
no  doubt  will  cause  more  general  comment  than  anything  which  has 
occurred  within  the  past  two  or  three  years. 

The  formal  announcement  has  just  been  made  that  the  immense 
works  of  the  Walker  Manufacturing  Company,  of  Cleveland,  O.,  which 
has  been  actively  engaged  in  the  manufacture  of  cable  railway  machin- 
ery, and  which  has  been  described  in  former  issues  of  the  Street 
Railway  Journal,  is  now  making  the  necessary  additions  to  its  plant 
for  the  manufacture  of  the  latest  and  most  powerful  types  of  generators 
and  motors  for  electric  railway  and  power  transmission  purposes  ever 
constructed,  not  only  in  the  United  States,  but  in  foreign  countries. 
The  Walker  Manufacturing  Company's  facilities  for  large  work  are  of 
the  best,  and  the  company  has  produced  some  of  the  largest  pieces  of 
machinery  ever  made  in  this  country.  It  has  cast  safely  and  with  ease 
a  forty-two  ton  casting,  and  has  a  capacity  to  make  a  sixty  ton  casting, 
if  needed;  from  this,  some  idea  may  be  gained  of  its  possibilities  of 
handling  the  largest  generators  that  may  be  required. 

The  plant,  with  its  many  additions,  now  occupies  fully  thirteen 
acres  of  ground.  The  location  in  Cleveland  is  unsurpassed,  that  city 
possessing  great  natural  advantages  for  manufacturing.  The  buildings 
are  of  brick,  fronting  upon  Waverly  Avenue,  and  occupy  a  commanding 
view  of  Lake  Erie.  The  idea  which  one  gets  upon  a  survey  of  the 
Walker  Manufacturing  Company's  works  is,  immensity ;  and  this  idea 
is  fully  sustained  by  the  modern  machinery  with  which  the  plant  is 
equipped. 

The  machine  shop,  which  is  said  to  be  the  finest  in  the  United 
States,  is  171  ft.  wide,  divided  into  three  bays,  each  57  ft.  In  length, 
two  of  the  bays  are  280  ft.,  and  the  third  430  ft.  From  the  floor  to  the 
highest  part  of  the  roof  is  54  ft. ;  msssive  wrought  iron  pillars  support 
the  roof  which  is  of  iron  and  glass,  thus  affording  plenty  of  light.  In 
each  bay  is  a  thirty  ton,  rope  power,  traveling  crane  manufactured  by 
the  Walker  Manufacturing  Company  for  its  heavy  work. 

In  Bay  A  most  of  the  fitting  and  erecting  is  done.  In  this  bay  are 
arranged  all  the  drill  presses  and  similar  tools  used  in  fitting  and  fin- 
ishing work.  Large  pits,  walled  and  paved  with  bricks,  are  arranged 
for  erecting  work  in  them  that  would  otherwise  be  inconvenient  to  get 
at.  A  thirty  ton  crane  travels  the  entire  length  of  this  bay.  In  Bay 
B  are  arranged  all  the  large  lathes,  planers  and  floor  boring  machines. 
One  of  the  planers  is  10  X  25  ft.,  and  can  use  four  tools  if  necessary. 
The  floor  boring  and  milling  machine  has  a  capacity  of  fourteen  feet 
horizontal  and  a  six  foot  vertical  lift  and  a  six  foot  feed  horizontally. 
The  floor  bed  outside  of  the  machine  proper  is  20  X  20  ft-  Numerous 
lathes,  planers  and  shapers  are  found  in  this  bay.  A  thirty  ton  crane 
travels  the  entire  length  of  this  bay  also.  In  Bay  C  are  boring  mills 
of  the  following  sizes:  7  ft. ,  10  f t  ,  14  ft. ,  16  ft.  and  16  to  24  ft.  capacity. 
Horizontal  boring  and  other  machines,  also  a  ten  foot  Gleason  gear 
planer  capable  of  cutting  spur  or  bevel  gears  thirty  inches  face.  The 
immense  pit  lathe  with  which  all  the  large  gears,  belt  and  rope  pulleys 
have  been  turned  is  in  this  bay.  The  large  girders  of  the  lathe  are 
ninety  feet  long.  All  the  driving  gears  of  this  powerful  tool  are  of 
cast  steel.  Two  thirty-two  foot  diameter  by  eight  feet  six  inches  rope 
pulleys,  each  104  tons,  have  been  turned  in  this  lathe  at  one  time.  A 
depressed  railroad  track  from  the  L.  S.  &.  M.  S.  R.  R.  runs  across  this 
bay,  so  that  cars  and  locomotives  can  run  into  the  shop.  Two  immense 
platform  scales  are  also  arranged  at  this  point  for  weighing  shipments. 
Work  is  transferred  from  machines,  scales,  to  or  from  railroad  cars, 
with  another  thirty  ton  crane  which  travels  the  entire  length  of  the 
bay,  430  ft. 

In  the  matter  of  complete  cable  plants  the  company  has  supplied 
fully  twenty  different  roads,  among  which  are  included  roads  in  Aus- 
tralia and  England. 

Although  it  may  be  an  old  story  by  this  time,  the  capacity  of  the 
works  for  turning  out  spur  gearing  is  worthy  of  repetition.  A  machine 
cut  spur  gear  of  192  teeth,  claims  the  distinction  of  being  the  giant 
wheel  of  its  kind  ever  placed  in  use,  as  will  be  seen  by  the  following 
dimensions:  30  ft.  6  ins.  pitch  diameter;  30  ins.  face,  6  ins.  pitch;  27  ins. 
bore;  diameter  of  hub,  9  ft.  2  ins.,  weight  of  hub,  15  tons;  weight  of 
gear,  65.75  tons.  This  wheel  was  shipped  by  the  Walker  Company  to 
the  diamond  mines  of  South  Africa, 

The  metal  for  both  foundries  is  supplied  from  four  Walker 
improved  cupolas  of  the  following  dimensions:  Two,  60  ins.  in  diame- 
ter; one,  72  ins.  in  diameter;  one,  84  ins.  in  diameter,  affording  a 
capacity  of  80  tons  of  metal  per  hour. 

The  cupolas  are  built  upon  a  scientific  plan  of  economy,  and  melt 
an  average  of  13.10  lbs.  of  iron  per  pound  of  coke.  The  air  is 
supplied  from  a  three  cylinder,  vertical  blowing  engine.  Hydraulic 
power  is  used  for  breaking  metal  and  elevating  all  the  necessary  coke, 
iron  and  lime  stone.  The  elevator  will  raise  a  load  of  six  tons,  the 
power  being  developed  in  a  fourteen  inch  accumulator  of  fourteen  feet 
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stroke,  with  an  average  pressure  of  1,000  lbs,  to  the  square  inch.  The 
ovens  are  24  X  '30  ft. ,  20  X  30  ft. ,  and  18  X  25  ft-  >  respectively.  They 
are,  of  course,  of  the  latest  design,  and  it  is  almost  unnecessary  to  add 
that  gearing  and  crank  handles  serve  to  operate  the  carriages.  Large 
casting  pits  are  located  at  various  parts  of  the  foundry  floor,  ranging 
from  twenty-four  to  twelve  feet  in  diameter,  and  reaching  a  depth  of 
twenty-five  feet.  The  capacities  of  the  crane  ladles  vary  from  three  to 
twenty  five  tons. 

Inasmuch  as  a  good  share  of  the  work  done  in  constructing  elec- 
trical machinery  consists  in  castings,  the  foregoing  description  cf  its 
foundry  will  indicate  the  superior  facilities  of  the  Walker  Manufactur- 
ing Company  in  its  new  department. 

The  type  of  motor  to  be  offered  by  the  Walker  Manufacturing 
Company  will,  it  is  believed,  elicit  marked  commendation,  and  will 
admittedly  be  a  distinct  advance  on  existing  machines.  In  the  past 
there  has  been  a  somewhat  universal  feeling  that  the  weight  of  the 
apparatus  has  been  greater  than  either  strength  or  electrical  efficiency 
demanded. 

This  imperfection  in  other  machines  results  very  largely  from  an 
improper  distribution  of  the  metal.  With  the  new  generators  and 
motors  of  the  Walker  Manufacturing  Company,  particular  care  has 
been  used  in  designing  the  castings,  so  that  the  maximum  of  strength 
and  electrical  efficiency,  with  the  minimum  of  weight,  may  be  obtained. 
It  is  confidently  believed,  that  as  regards  these  three  important  feat- 
ures— lightness,  efficiency  and  strength — the  Walker  Manufacturing 
Company's  motor  will  be  appreciated  by  those  interested  in  electrical 
power  and  traction. 

H.  McL.  Harding,  of  New  York,  and  J.  L.  Barclay,  of  Chicago, 
are  interested  with  the  Walker  Manufacturing  Company  in  this  depart- 
ment. Their  continuous  connection  with  the  business  of  selling  and 
manufacturing  electric  railway  appliances  from  the  very  inception  of 
the  industry,  renders  them  well  fitted  for  what  they  have  undertaken. 
Having  been  connected  with  the  Sprague  Company,  in  1887,  and  after- 
wards with  the  Westinghouse  Company,  their  exceptional  and  rare 
experience  has  enabled  them  to  know  thoroughly  the  faults  of  existing 
machinery,  and  is  a  practical  assurance  that  the  new  type  to  be  manu- 
factured by  the  Walker  Manufacturing  Company  will  come  as  near 
perfection  as  human  ingenuity  and  experience  can  produce.  From 
the  facts  just  stated,  it  is  quite  apparent  that  the  machinery  now  being 
manufactured  will  not  in  any  way  be  experimental. 

John  Walker,  the  founder,  vice-president  and  general  manager 
of  the  company,  has  had  an  exceptional  and  uniformly  successful  ex- 
perience as  a  practical  and  mechanical  engineer.  He  is  a  native  of 
England,  but  has  been  a  resident  in  this  country  for  twenty-five  years. 
Mr.  Walker  has  taken  out  sixty-two  patents  for  valuable  machinery 
and  mechanical  devices,  but  his  fame  may  be  said  to  have  been  made 
upon  his  invention  of  differential  drums  for  cable  roads. 

J.  B.  Perkins,  president  of  the  company,  is  one  of  the  best  known 
business  men  in  Cleveland  and  elsewhere.  His  great  wealth  has  made 
him  a  prominent  factor  in  financial  circles,  while  his  executive  abilities 
have  long  been  recognized  in  the  many  enterprises  with  which  his 
name  has  been  associated.  W.  H.  Bone  and  Z.  M  Hubbell,  respect- 
ively manager  and  treasurer  of  the  company,  have  occupied  their  pres- 
ent positions  for  several  years. 

In  the  electrical  power  and  traction  department,  Mr.  Harding  will 
be  in  charge  of  the  Eastern  business,  with  headquarters  in  New  York. 
Mr.  Barclay  will  have  the  management  of  the  Western  business,  lo- 
cated in  Chicago. 

C.  J.  FIELD,   M.  E., 

Consulting  Engineer. 
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NEW  YORK. 
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Railway  Statistics. 


This  topic  is  discussed  at  considerable  length  in  the  Seventh  Annual 
Report  of  the  Interstate  Railroad  Commission,  just  issued.  The  total 
railway  mileage  on  June  30,  1892,  was  171,563.52  miles,  an  increase  of 
3,160.78  miles;  the  total  number  of  railway  corporations  was  1,822, 
being  a  net  increase  of  37  during  the  year;  899  maintained  independ- 
ent operating  accounts,  and  712  were  independent  operating  com- 
panies. Of  the  761  subsidiary  roads,  320  were  leased  for  a  fixed 
money  rental  and  186  for  a  contingent  money  rental;  9  roads  were 
abandoned.  There  were  19  mergers,  17  reorganizations  and  16  con- 
solidations. The  capitalization  of  roads  reported  was  $10,226,748,- 
134.  There  were  560,958,211  passengers  and  706,555,471  tons  of  freight 
reported  as  carried  during  the  year  ending  June  30,  1892.  The  gross 
earnings  reported  were  $1,171,407,343,  and  the  operating  expenses 
were  $780,997,996,  leaving  net  earnings  of  $390  409,347,  to  which  add 
$141,960,782  as  income  to  railways  from  investments.  After  payment 
of  $416,404,938  as  fixed  charges,  $97,614,745  was  paid  in  dividends, 
and  $4,314,390  in  other  payments,  leaving  a  surplus  of  $14,036,056. 
The  passenger  revenue  for  the  year  was  $286,805,708;  and  freight 
revenue  amounted  to  $799,316,042.  There  were  821,415  persons  em- 
ployed in  railway  service  at  the  end  of  that  year,  of  whom  2,554  were 
killed  in  accidents  and  28,267  were  injured.  376  passengers  were 
killed,  and  3,227  were  injured.  Earnest  recommendation  is  made  for 
an  amendment  providing  a  penalty  for  the  failure  of  carriers  to  file 
their  annual  reports  within  a  specified  time. 


Of  Interest  to  Travelers. 


The  Baltimore  &  Ohio  Railroad  announces  that  it  has  placed  on 
sale  round  trip  tickets  at  reduced  rates  to  the  winter  resorts  in  Florida 
and  the  South,  and  also  to  such  points  of  interest  as  Luray,  Natural 
Bridge  and  Gettysburg.  This  company  has  also  arranged  to  place  on 
sale  excursion  tickets  to  San  Francisco  and  other  points  in  California, 
on  account  of  the  Mid-Winter  Fair,  at  unusually  low  rates.  Excursion 
tickets  are  now  on  sale  to  Baltimore  and  Washington  via  the  famous 
Royal  Blue  line. 

With  its  vestibuled  train  service,  via  Washington,  to  Cincinnati, 
St.  Louis  and  Chicago,  the  Baltimore  &  Ohio  is  in  the  best  of  condition 
to  handle  Western  and  Southern  travel.  That  the  line  is  a  popular  one, 
is  attested  by  the  immense  World's  Fair  business  handled  this  summer. 

Those  contemplating  a  trip  West  or  South  this  winter  should  write 
to  C.  P.  Craig,  general  Eastern  passenger  agent,  415  Broadway,  New 
York,  for  rates  and  other  information. 
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The  Electric  Road  at  Ashland,  Wis. 


/The  energy  of  a  gas  company  was  never  more  strik- 
ingly illustrated  than  in  the  case  of  the  Ashland  Com- 
pany, which  is  a  gas,  electric  lighting  and  electric  rail- 
road company  at  one  and  the  same  time.  The  three 
interests  are  directed  successfully  in  conjunction,  and  the 
road,  though  but  small,  is  an  excellent  example  of  what 
can  be  done  by  American  energy. 

The  power  house  illustrated  is  of  brick  and  houses 
both  the  lighting  and  street  railway  plants.  The  boilers 
supplying  the  steam  are  each  eighteen  feet  long  by  five  feet 


35,000  ft.  in  length,  laid  down  in 
,000  ft.  is  laid  wiith  sixty  pound 


the  rheostat.  No  armature  has  been  burned  out  since 
the  road  was  started.  The  cars  are  heated  by  Garland 
stoves. 

The  road  is  about 
T  rail  throughout. 

Shanghai  type  of  rail  from  the  Illinois  Steel  Company, 
the  remainder  being  laid  with  forty-eight  pound  T  rail 
from  the  same  source.  The  8,000  ft.  of  line  referred  to  is 
double  track,  laid  in  the  business  portion  of  the  town, 
the  pavement  being  of  wooden  blocks. 

The  rails  are  bonded  with  No.  4  galvanized  iron 
wire  and  channel  pins,  two  bonds  to  each  joint,  but  no 


INTERIOR  OF  ELECTRIC  POWER  STATION— ASHLAND,  WIS. 


six  inches  in  diameter,  and  are  of  the  return  tubular  type. 
The  two  engines,  which  are  run  non-condensing,  are  com- 
pound tandem  Ideal  engines,  working  under  an  initial 
pressure  of  120  lbs.,  each  developing  90  h.  p.  at  one-quar- 
ter cut-off.  The  generators  are  two  in  number,  and  are 
directly  belted  to  the  engines.  One  generator  only  is  used 
at  a  time.  These  machines  are  of  the  D  62  General 
Electric  type,  with  the  series  coil  wound  next  the  core, 
and  are  shown  in  the  background  of  the  cut.  The  light- 
ing plant  is  shown  in  the  foreground,  and  consists  of 
General  Electric  alternators  and  arc  machines. 

The  rolling  stock  consists  of  six  sixteen  foot  car 
bodies  mounted  on  McGuireioA  trucks,  with  six  foot 
wheel  base,  four  feet  eight  and  a  half  inches  gauge;  car 
wheels  thirty  inches  in  diameter,  with  three-quarters  of 
an  inch  flange  and  two  and  a  half  inches  tread.  Five  are 
operated  regularly,  the  sixth  being  reserved  for  special 
occasions.  All  cars  are  cleaned  and  oiled  at  night,  and 
made  ready  for  the  next  day's  service.  Each  car  is 
equipped  with  two  W.  P.  30  motors,  controlled  by  the 
type  51  rheostat,  no  departure  being  made  in  the  use  of 


supplementary  wire  is  used.  Every  two  rail  joints  are 
cross  connected,  except  on  the  double  track,  where  the 
rails  are  tied  together  with  flat  tie  bars.  The  rail  circuit 
is  in  excellent  condition. 

The  overhead  trolley  wire  is  suspended  from  octagon 
cedar  poles  in  the  business  center  and  from  ordinary 
round  cedar  poles  elsewhere,  the  cross  suspension  method 
being  employed.  The  overhead  line  devices  are  all  of 
the  General  Electric  well  known  type.  The  curves  on 
the  single  track  are  constructed  of  modified  devices  to 
allow  of  the  use  of  two  trolley  wires  over  a  portion  of 
the  single  track.  A  double  trolley  wire  is  used  from  the 
end  of  the  double  track  to  the  end  of  the  first  turnout,  a 
distance  of  about  one  mile.  This  double  trolley  wire  acts 
in  the  capacity  of  a  feeder,  doing  away  with  the  use  of 
two  overhead  switches,  and  still  supplying  a  sufficient 
area  of  copper  for  the  Zy2  per  cent,  grade,  and  the  other 
small  grades  at  a  distance  from  the  station.  The  light- 
ning arresters  are  grounded  in  an  artesian  well. 

The  entire  installation  was  effected  by  the  Northwest 
General  Electric  Company. 
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Terminal  and  Coaling  Station  of 
the  Second  andThird  Avenue, 
New  York,  Elevated 
Railways. 


The  Manhattan  Elevated  Railway 
Company  has  recently  completed  a  ter- 
minal station  (Fig.  1)  extending  from  Sec- 
ond to  Third  Avenues  on  129th  Street, 
with  side  tracks  and  appliances  for  deliver- 
ing coal  and  water  aboard  the  tenders  of 
the  200  locomotives  belonging  to  the  east- 
ern division  of  the  elevated  system,  which 
embraces  the  Second  and  Third  Avenues 
and  the  suburban  lines  which  terminate  at 
this  point.  The  principal  interesting  feat- 
ures of  the  station  are  the  fuel  handling 
devices  for  unloading,  weighing,  storing 
and  placing  of  the  coal  upon  the  locomo- 
tive tenders,  together  with  the  operating 
steam  plant,  all  of  which  have  been  de- 
signed by  Lincoln  Moss,  principal  assis- 
tant engineer  of  the  Manhattan  Elevated 
Railway  Company,  and  erected  under  his 
supervision.  The  amount  of  coal  annually 
consumed  on  the  entire  elevated  system  is 
about  200,000  tons,  of  which  the  locomo- 
tives of  the  eastern  division  require  about 
2,000  tons  per  week,  so  that  the  handling 
of  the  vast  weight  becomes  a  matter  of  con- 
siderable moment. 

The  129th  Street  station  extends  for 
a  considerable  distance  along  the  water 
front  of  the  Harlem  River,  and  to  this  point 
the  coal  is  delivered  in  barges  (Fig.  2).  The 
unloading  devices  are  mounted  on  a  steel 
structure,  and  consist  of  a  traveling  crane 
with  a  hoisting  engine  and  an  automatic 
steam  shovel,  together  with  hoppers,  trans- 
fer cars  and  tracks.  The  steam  shovel,  cars 
and  tracks  were  furnished  by  the  C.  W. 
Hunt  Company,  of  New  York,  dealers  in 
coal  hoisting  machinery.  The  top  of  the 
crane  is  83  ft.  above  the  dock,  the  reach 
of  the  arm  in  front  is  40  ft.,  and  the  total 
hoist  is  about  70  ft.  The  crane,  which  con- 
tains a  large  hopper,  and  the  operating 
mechanism,  is  mounted  on  wheels,  and  has 
a  movement  of  100  ft.  along  the  top  of  the 
structure.  A  Lidgerwood  hoisting  engine, 
having  duplicate  10  X  10  in.  cylinders,  is 
mounted  on  the  outside  of  the  derrick  to 
assist  in  balancing  the  weight  of  the  arm 
and  load,  but  in  addition  the  hoist  is  an- 
chored to  the  structure.  The  main  steam 
pipe,  which  extends  the  whole  length  of 
the  run,  is  provided  at  intervals  with  short 
stand  pipes  having  ball  and  socket  joints 
and  clamps  by  which  they  may  be  readily 
connected  with  the  supply  pipe  leading  to 
the  hoisting  engine.  The  engineer's  cab 
is  located  at  the  front  right  hand  corner, 
in  a  position  from  which  he  can  watch  the 
shovel  and  the  signals  of  the  attendants 
on  the  barges,  and  which  is  provided  with 
levers  for  operating  the  throttle  valve,  pis- 
ton and  brake.  The  automatic  shovel  is  of 
the  standard  size,  and  of  about  one  ton 
capacity  (Fig.  3.)  It  is  operated  by  means 
of  a  chain  which  embraces  a  sprocket  pul- 
ley on  the  shovel  and  terminates  in  a  bob 
at  the  arm  weighing  about  800  lbs.,  which 
on  being  released  takes  up  enough  slack 
in  the  chain  to  close  the  shovel  when  the 
hoisting  engine  is  started.  In  the  process 
of  hauling  in  the  slack  of  the  chain  the 
bob  returns,  and  the  jaws  of  the  shovel 
are  drawn  together  enclosing  a  ton  of 
coal.    The  shovel  is  then  lifted,  and  as- 
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cends  the  incline  until  it  is  brought  over  the  hopper,  when 
a  trip  unlocks  the  jaws,  and  the  load  falls  into  the  hopper 
from  which  it  is  drawn  into  the  transfer  cars,  and  the 
shovel  immediately  returns  for  another  load.  The  device, 
when  starting  on  a  fresh  cargo,  is  capable  of  unloading 


FIG.  3.— COAL  SHOVEL— ELEVATED  RAILWAY  TERMINAL 
STATION,  NEW  YORK. 

about  sixty  tons  of  coal  an  hour,  and  its  average  work  at 
this  station  is  about  300  tons  per  day  of  ten  hours. 

Besides  the  steam  shovel  above  described  there  are 
six  auxiliary  hoists  for  .use  when,  for  any  cause,  the  shovel 
is  idle.  The  principal  one  of  these  is  located  at  the  left 
side  of  the  structure  shown  in  Fig.  2,  and  is  operated  by 
a  hoisting  engine  located  in  the  power  plant  directly 


underneath.  With  this  hoist  two  ordinary  dumping  coal 
buckets  are  employed  which  are  operated  by  wire  ropes, 
one  ascending  as  the  other  descends,  and  the  load  is 
dumped  into  rolling  chutes,  from  which  the  coal  is  drawn 
into  the  same  transfer  cars  as  are  employed  with  the  main 
hoist.  A  second  hoist  of  the  same  description  is  provided 
at  the  south  end  of  the  structure,  by  which  coal  is  lifted 
from  the  storage  bunkers  for  the  use  of  the  Third  Avenue 
engines,  and  a  third,  which  is  of  the  ordinary  jib  type,  is 
located  on  the  dock  to  the  east,  and  is  employed  for  hoist- 
ing coal  into  the  storage  bunkers  under  the  Second 
Avenue  structure. 

The  power  plant  from  which  all  the  hoists  are  oper- 
ated, which  also  supplies  power  for  pumping  purposes 
and  steam  for  heating  all  the  terminal  station  offices,  and 
for  protecting  from  frost  the  numerous  water  pipes  and 
drip  pans,  is  located  in  an  iron,  three  gable,  one  story 
structure  directly  on  the  wharf  at  the  angle  of  the  ele- 
vated structure,  and  which  rests  on  a  pile  foundation. 
This  is  one  of  the  most  compact  steam  plants  of  equal 
capacity  that  we  have  ever  visited.  The  boilers  are  three 
in  number,  of  the  Scotch  marine  type,  and  are  rated  at 
200  h.  p.  each  capacity,  under  a  steam  pressure  of  130  lbs. 
per  square  inch  (Figs.  4  and  5).  The  boilers  are  10  X  10  ft., 
and  rest  on  independent  pedestals,  so  that  all  the  parts  of 
the  surface  are  readily  accessible,  and  are  covered  with 
asbestos  plaster  and  planished  iron,  while  all  the  steam 
and  water  pipes  on  the  structure  are  double  covered  by 
sectional  asbestos  covering  manufactured  by  the  H.  W. 
Johns  Manufacturing  Company.  The  outer  shell  of  the 
boilers  is  three-fourths  of  an  inch  thick,  with  double  cov- 
ered butted  joints  and  sextuple  rivets.  They  are  each 
provided  with  two  corrugated  fire  flues  thirty-six  inches 
in  diameter,  with  three-eighths  of  an  inch  shell,  the  cor- 
rugations having  been  spun  in   after  the   sheets  were 


FIG.  2.— COALING  STATION  OF  SECOND  AND  THIRD  AVENUE  ELEVATED  RAILWAYS,  NEW  YORK. 
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The  flues  are 
tapering  to  facili- 


welded. 
slightly 

tate  removal  when  neces- 
sary, and  the  grate  bars  are 
placed  midway  of  the  flue. 
There  is  provided  an  ash 
chamber  underneath  from 
which  the  ashes  and  cinders 
are  readily  removed.  There 
are  224  two  and  a  half  inch 
return  tubes  in  each  boiler, 
which  lead  into  individual 
flues  leading  to  the  three 
smokestacks,  which  are 
shown  in  the  rear  of  the 
hoist  in  Fig.  2.  The  fuel, 
which  consists  of  broken 
coal,  is  brought  in  by  means 
of  a  portable  bunker  hav- 
ing a  slanting  side,  from 
which  it  is  readily  shovel- 
ed into  the  furnaces,  leaving 
the  floor  clean  at  all  times. 
Each  boiler  is  provided 
with  a  duplex  and  inde- 
pendent system  of  water 
and  steam  pipes  and  safety 
appliances.  There  are  two 
Blake  feed  pumps  of  the 
vertical  marine  type,  and 
six  injectors.  The  feed- 
water  is  drawn  from  a  hot 
well  and  led  through  a  re- 
heating apparatus.  Each 
boiler  can  be  used  indepen- 
dent of  each    other,  and 


one  is  always  kept  in  reserve.  There  is  also 
a  Wainwright  surface  condenser  which  can 
be  used  when  necessary.  These  boilers  have 
proved  themselves  to  be  excellent  steamers, 
and  produce  a  very  dry  steam,  so  that  it  is 
not  visible  when  escaping  from  the  safety 
valve. 

The  engine  equipment  of  the  station 
(Fig.  6)  is  located  near  the  boilers,  and  em- 
braces, besides  the  boiler,  pumps  and  con- 
denser, two  automatic  Knowles  duplex,  com- 
pound, condensing  pumps,  having  a  capacity 
of  3,000  gals,  a  minute  each.  These  pumps 
are  provided  to  supplement  the  pressure  in 
the  city  mains,  from  which  the  supply  of  water 
is  drawn,  and  is  then  forced  against  an  air 
cushion  into  steel  storage  tanks  located  on 
the  structure,  under  a  pressure  of  from  forty 
to  150  lbs.,  and  from  which  water  is  drawn 
directly  into  the  locomotive  tanks.  An  air 
compressor  is  also  provided  for  increasing 
the  tank  pressure  when  necessary.  The 
pumps  may  also  be  used  for  fire  purposes 
should  occasion  require.  In  addition  to 
the  station  equipment  there  are  four  hoisting 
engines  located  at  different  points,  as  noted 
above,  and  two  steam  capstans  for  moving 
the  shovel  crane  back  and  forth  along  its 
run. 

Fig.  7  illustrates  the  coaling  and  water- 
ing station  for  the  Third  Avenue  locomo- 
tives. The  coal  is  first  drawn  by  an  attend- 
ant from  the  elevated  bunkers  into  balanced 
tilting  hoppers  which  hold  about  one-fourth 
of  a  ton  each,  and  by  which  the  weight  is 
tallied,  and  from  which  it  is  readily  dumped 
by  the  firemen  into  the  tender.  Each  loco- 
motive takes  on  560  lbs.  for  a  round  trip  of 
nearly  seventeen  miles.  So  perfect  are  the 
coaling  arrangements,  that  after  the  steam 
shovel  stops  at  night  only  one  man  is  re- 
quired at  the  station  to  coal  all  the  locomo- 
tives of  the  Third  Avenue  line  that  require 
fuel  before  5:30  the  next  morning.     As  the 


FIG  5— SCOTCH 
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locomotives  come  in  for  fuel  and  water  the  fires  are 
raked  and  the  ashes  dumped  into  flues  leading  into  fire- 
proof chambers  beneath,  when  they  are  carted  away. 


FIG.  7.— COALING  CHUTES  FOR  THIRD  AVENUE  LOCOMOTIVES— N EW  YORK. 

ELEVATED  RAILWAY. 


storage  bunkers,  having  a  capacity  of  from  six  to  seven 
thousand  tons,  or  a  thirty-day  supply,  which  can  be  drawn 
upon  when,  for  any  reason,  the  daily  supply  is  inter- 
rupted. The  coal  for  the  storage 
bunkers  on  the  Second  Avenue 
side  is  transferred  from  the  barges 
by  means  of  a  jib  hoist  and  dump- 
ing buckets  and  an  overhead 
single  rail,  circular  track,  upon 
which  runs  a  two-wheeled  trolley 
hoist,  to  which  the  loaded  buckets 
are  hooked  and  pushed  by  hand 
to  any  point  where  the  coal  is  to 
be  dumped.  White  ash  coal  only 
is  employed  on  the  locomotives 
of  the  elevated  lines,  the  grade 
being  known  as  broken  coal.  The 
Philadelphia  &  Reading  Coal  & 
Iron  Company  has  the  contract 
for  the  entire  supply  for  the  ele- 
vated system.  This  is  brought 
by  rail  from  the  Lehigh  mines  to 
Port  Reading,  near  Communi- 
paw,  where  it  is  transferred  to 
barges,  which  are  towed  directly 
to  the  landing  on  the  Harlem 
River,  as  noted  above.    The  coal 


FIG.  6.— ENGINE  AND  PUMP  ROOMS— TERMINAL  STATION  OF  SECOND  AND  THIRD  AVENUE  ELEVATED  RAILWAYS,  NEW  YORK. 


The  entire  structure  is  provided  with  facilities  for  coaling 
ten  locomotives  at  a  time.  The  locomotives  of  the  Sec- 
ond Avenue  and  suburban  lines  are  coaled  from  the  south 
end  of  the  station  (Fig.  8),  the  arrangements  being 
similar  to  those  provided  for  the  Third  Avenue  engines. 
Located  beneath  the  elevated  structure  are  extensive 


costs,  delivered,  $3.55  per  ton,  and  the  average  weight 
consumed  per  train  mile  is  38.83  lbs.,  costing  7  cts.,  an 
unusually  economical  result. 

This  coaling  station,  together  with  others  for  the 
West  Side  lines,  as  well  as  the  many  other  facilities  for 
the  economic  operation  of  the  entire  railway  system, 
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under  the  control  of  the  Manhattan  Elevated  Railway 
Company,  which  embraces  102  miles  of  track,  is  a  credit 
to  the  good  judgment  and  ability  of  the  general  manager, 
Col.  F.  K.  Hain. 


FIG.  8.— COALING  STATION  FOR  SECOND  AVENUE  LOCOMOTIV 
NEW  YORK  ELEVATED  RAILWAYS. 


This  system  carries  daily  an  enormous  traffic,  with 
few  delays,  and  has  the  enviable  record  of  never  having 
killed  a  passenger. 

The  Government  Tramways  of  New  South 
Wales. 


ES 


By  Geo.  Macoun,  Government  Accountant  for  Tram- 
ways, New  South  Wales. 

The  keen  interest  exhibited  by  street  railway  men  in 
the  various  systems  of  tramway  traction,  be  the  motive 
power  electricity,  cable  or  steam,  has  induced  the  writer 
to  attempt  to  place  before  American  readers  of  the  Street 
Railway  Journal,  some  description  of  the  steam  tram- 
ways operated  for  the  state  by  the  Railway  Commission- 
ers of  New  South  Wales.  At  the  present  time  there  are 
eighty-nine  miles  of  street  railways,  all  single  track,  open 


of  tramways  in  the  city  of  Sidney  dates  back  as  far  as 
September,  1879,  the  International  Exhibition  year.  At 
that  time,  in  consequence  of  the  main  railway  terminus 
being  at  Redfern,  one  and  a  half  miles  distant  from  the 
center  of  the  city,  it  was  found  necessary  to  lay 
down  what  was  intended  as  a  temporary  tram 
line  between  Redfern  and  Hunter  Street  to  pro- 
vide complete  means  of  transit  to  the  Exhibition 
grounds  for  the  large  number  of  visitors.  For 
the  operation  of  this  road  four  motors  and  six 
cars  were  imported  from  America,  and  so  success- 
ful was  the  net  result  for  the  first  year's  opera- 
tions that  the  Government  was  almost  inundated 
by  deputations  from  the  various  suburbs,  urging 
the  extension  of  the  tramway  in  their  directions. 

The  Redfern  line  having  returned  a  profit  of 
33  per  cent,  in  1879,  it  appeared  to  be  good  busi- 
ness to  extend  the  steam  system  in  all  directions 
as  an  improved  means  of  communication  between 
the  city  and  suburbs,  a  substitute  for  the  ordi- 
nary omnibus  in  vogue  being  badly  wanted. 
Consequently  for  a  time  there  was  a  boom  in 
tramway  construction.  In  the  roseate  view  taken  of  the 
profits,  however,  the  probable  cost  of  the  heavy  repairs 
and  renewals  afterwards  to  be  encountered  was  quite 
overlooked. 

At  first  the  extensions  promised  well.  Over  8  per 
cent,  clear  profit  was  realized  after  payment  of  working 
expenses,  and  the  4  per  cent,  interest  at  which  the  tram- 
way capital  had  been  raised.  After  a  little  time,  however, 
when  renewals,  heavy  repairs,  etc.,  began  to  get  in  their 
work  the  aspect  of  affairs  underwent  an  alarming  change, 
and  year  by  year  the  returns  became  more  and  more  un- 
satisfactory, until  1884,  when  they  may  be  said  to  have 
reached  zero.  The  dead  loss  was  then  3.24  per  cent,  on 
the  capital  invested.  A  more  or  less  unsatisfactory  state 
of  things  continued  until  1888  when,  in  accordance  with 
the  Railways  Act  of  that  year,  the  management  of  the 
tramways,  in  conjunction  with  the  railways,  was  removed 
from  political  control  and  placed  in  the  hands  of  an  inde- 


FIG.  1.— STANDARD  CAR  FOR  SEVENTY  PASSENGERS— GOVERNMENT  STEAM  TRAMWAYS,  NEW  SOUTH  WALES. 


for  traffic  in  the  whole  of  the  colony,  while  there  are 
eleven  and  an  eighth  miles  under  construction,  four  and 
three-quarters  miles  cable  and  one  and  an  eighth  miles 
steam  in  Sydney,  and  five  and  a  quarter  miles  steam  in 
Newcastle. 

The  existing  roads  are  as  follows:  Sidney  city  and 
suburban  lines  sixty-eight  miles;  North  Sidney  lines  six 
and  a  half  miles;  Ashfield  to  Enfield  two  miles;  Newcastle 
and  Plattsburg  seven  and  a  half  miles,  and  Kogarah  to 
Sans  Souci  five  miles. 

With  the  exception  of  the  North  Sidney  lines,  which 
consist  of  four  and  a  quarter  miles  cable  road  and  two 
and  an  eighth  miles  electric,  these  roads  are  operated 
by  steam  motors.  This  paper  has  reference  only  to  the 
Sidney  city  and  suburban  steam  lines. 

Sidney  City  and  Suburban  Steam  Lines. — The  inception 


pendent  board  of  three  commissioners.  A  change  for  the 
better  soon  ensued,  and  the  net  returns  have  gone  on 
steadily  increasing,  until  the  surplus  for  the  last  financial 
year  has  reached  the  handsome  result  of  5.94  per  cent,  on 
the  capital  invested.  Not  only  has  this  vast  improvement 
been  effected,  but  the  value  of  the  property  has  been  con- 
siderably augmented,  inasmuch  as  60  per  cent,  of  the  cars, 
several  motors,  and  eleven  and  one-fifth  miles  of  track, 
have  been  renewed  out  of  working  expenses,  while  the 
public  have  been  given  many  direct  benefits  in  the  shape 
of  reduced  fares,  increased  service,  thoroughly  watered 
streets,  and  greatly  improved  waiting  room  accommoda- 
tion at  the  principal  stopping  places. 

As  the  system  of  control  is  somewhat  different  from 
American  methods,  a  few  words  as  to  the  management 
will  not  be  out  of  place,  before  referring  to  the  various 
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matters  of  detail.  The  supreme  rulers  are  the  Railway 
Commissioners,  E.  M.  G.  Eddy,  chief,  W.  M.  Fehon  and 
C.  Oliver,  who  are  placed  practi  :ally  in  unlimited  control, 
and  who  exert  a  very  close  and  searching  command  of 
the  whole  service.  The  department  is  divided  into  three 
branches;  the  traffic,  locomotive  and  permanent  way.  The 
executive  officers  in  charge,  respectively, 
being  designated  the  tramway  manager, 
the  locomotive  superintendent,  and  the 
tramway  engineer.  Each  reports  directly 
to  the  commissioners  and  is  responsible 
only  for  matters  appertaining  to  his  own 
branch.  Monthly  committee  meetings 
of  the  heads  of  branches  presided  over 
by  a  railway  commissioner  are  held, 
when  the  expenditure,  staff  changes,  and 
other  matters  affecting  the  welfare  of  the 
service  are  reviewed,  discussed  and  dis- 
posed of.  No  special  expenditure  maybe 
incurred  without  the  commissioners' 
sanction  having  first  been  given.  Heads 
of  branches  may  fine,  disrate  or  dismiss 
an  employe,  but  action  in  this  direction 
must  be  reported  to  the  commissioners 
for  confirmation.  Any  employe  dissatis- 
fied with  the  decision  of  his  officer  has 
the  right  of  appeal  to  the  commissioners. 

Track. — As  already  stated,  the  Syd- 
ney city  and  suburban  lines  embrace 
sixty-eight  miles  of  track,  fifty  six  miles 
of  which  is  double  track  and  twelve  miles 
single.  The  gauge  is  four  feet  eight  and  a  half  inches.  The 
steepest  gradient  is  one  in  seventeen,  or,  say,  6  per  cent., 
while  fully  one-third  of  the  track  is  constructed  on  grades 
ranging  from  3  per  cent,  to  5  per  cent.,  the  latter  predom- 
inating.   The  aggregate  of  level  track  is  but  three  miles. 
The  curves  are  numerous,  ranging  from  eighty-five  to 
196  ft.  radius.    A  distance  of  a  little  over  ten  miles  of 
track  is  wood  blocked,  the  remainder  of  the  street  surface 
construction  being  macadam.    Most  of   the   road  was 
originally  laid  with  forty-two  pound  iron  rails  on  sleepers 
bedded  in  concrete,  but  recent  practice  in  relaying  on 
macadam  roads  is  to  use  sixty  pound  and  seventy-one  and 
a  half  steel  T  rails  on  sleepers  8  ft.  X  9  ins.  X  4^  ins 
spaced  two  feet  four  and  a  half 
inches  apart,  with  ordinary  blue 
metal  ballast  in  place  of  concrete, 
the  old  rails  removed  being  used 
as  guard  raiis. 

The  main  trunk  line  starts 
from  Bridge  Street  yard,  the  ter- 
minus for  all  the  lines,  and  is 
continued  along  Phillip  Street 
and  Elizabeth  Street  to  the  rail- 
way station,  a  distance  of  one  and 
three  quarters  miles.  At  Liver- 
pool Street,  one  mile  from  the  city 
terminus,  the  eastern  suburbs  sec- 
tion branches  off,  and  this  again 
has  five  diverging  lines,  while  at 
a  point  near  the  Redfern  railway 
station  the  southern  sections,  con- 
sisting of  two  principal  lines, 
branch  off,  and  these  latter  have 
also  five  feeders. 

Rolling  Stock.  —  The  stock 
consists  of  105  motors,  all  with 

four  wheels  coupled.  About  80  per  cent,  haven  x 
16  in.  cylinders,  and  the  remainder  have  10  X  16  in. 
cylinders;  ninety-two  were  built  by  the  Baldwin  Locomo- 
tive Works,  of  Philadelphia,  three  by  English  manufact- 
urers and  ten  by  local  makers,  the  latter  being  in  no  way 
inferior  to  the  imported  engines.  The  car  equipment 
consists  of  202  vehicles,  almost  entirely  of  the  description 
known  here  as  the  "  standard  "  car;  that  is,  seating  seventy 
passengers,  with  cross  seats  and  sliding  doors,  eight 
wheels  mounted  on  double  bogies,  having  a  total  weight 
of  five  tons,  and  measuring  thirty-five  feet  in  length. 
Thirty  seats  are  reserved  for  smokers,  fifteen  at  each  end, 
the  compartments  being  separated  by  glass  partitions. 


The  average  life  of  a  tram  car,  so  far,  is  a  little  under  ten 
years.  This  refers  to  the  double  decked  type  of  car,  the 
use  of  which  has  been  abandoned,  but  the  single  deck, 
"standard"  cars,  constructed  of  thoroughly  seasoned 
timber,  supplied  by  the  Commissioners  to  the  builders, 
promise  much   better   results.    No   advertisements  are 


FIG.  2.— STEAM   MOTOR — GOVERNMENT  TRAMWAYS,  NEW  SOUTH  WALES. 

allowed  in  the  cars,  as  a  trial  in  this  direction  some  time 
ago  gave  unsatisfactory  results.  No  covering  is  provided 
for  the  seats,  the  interior  being  wood  finish  throughout. 
All  the  stock  is  fitted  with  the  Eames  vacuum  brake.  The 
car  wheels  are  cast  steel,  and  were  supplied  by  Hadfield, 
of  Sheffield.  They  are  twenty-four  inches  in  diameter, 
and  give  an  average  life  of  26,000  miles,  which,  consider- 
ing the  heavy  brake  work  encountered,  is  good  service. 
The  motor  wheels  have  Vicker's  tires,  which  give  an  aver- 
age life  of  43,661  miles  and  1,712  miles  per  one-sixteenth 
inch  of  wear  to  first  turning.  The  average  number  of 
motors  in  daily  use  is  sixty-seven,  and  the  corresponding 
4%  ins.,    number  of  cars  160.    On  special  occasions,  such  as  public 


FIG,  3.— CABLE  TRAIL  CAR— GOVERN M ENT  TRAMWAYS,  NEW  SOUTH  WALES. 


holidays,  the  whole  of  the  stock,  with  the  exception  of 
about  3  per  cent,  of  the  motors  and  2^4  per  cent,  of  the 
cars,  is  available  for  traffic. 

Tram  Service,  etc. — The  cars  are  run  in  trains  of  one, 
two,  three  and  four  cars  to  the  motor.  The  requirements 
of  the  various  suburbs  are  met  by  a  carefully  prepared 
time  table.  The  average  speed,  including  stoppages,  is 
about  nine  and  a  half  miles  per  hour.  The  total  engine 
mileage  per  motor  per  annum  is  18,650,  or  per  motor 
continuously  in  steam,  29,883  miles.  The  fuel  used  is  gas 
coke,  delivered  on  the  tramway  premises  at  a  total  cost 
of  i2j\  3d.  ($2.94)  per  ton  of  2,240  lbs.  The  average  con- 
sumption of  fuel  per  train  mile  is  twenty-five  pounds. 
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The  principal  lubricant  is  castor  oil,  obtained  at  a  cost  of 
just  under  2s.  (48  cents)  per  gallon. 

With  the  exception  of  three  small  sections  worked  by 
a  motor  and  car  each,  all  of  the  cars  are  run  right  through 
between  the  branch  termini  to  the  city  terminus  at  Bridge 
Street.  This  naturally  produces  a  somewhat  congested 
traffic  along  the  main  trunk  line  in  Elizabeth  Street  and 
at  the  terminus.  This  will  be  readily  understood  when  it 
is  mentioned  that  the  total  number  of  ordinary  cars  run- 
ning in  and  out  of  the  Bridge  Street  yard  daily  is  1,164, 
while  on  holidays  this  number  is  largely  increased.  On  the 
other  hand  the  advantage  this  system  gives  to  the  public 
by  enabling  passengers  to  complete  their  journeys  to  and 
from  the  city  without  transfer  is  considered  a  fair  offset 
against  the  inconvenience  in  working  it  occasionally 
creates.  As  indicating  the  heavy  nature  of  the  traffic 
along  the  main  trunk  line  between  the  city  terminus  and 
Liverpool  Street,  it  may  be  stated  that  a  careful  calcula- 
tion shows  the  total  weight,  rolling  stock  and  passengers, 
moved  over  this  track  to  average  35,000  tons  daily.  The 
effect  of  this  on  the  permanent  way  may  be  gauged  from 
the  fact  that  at  a  point  in  this  section,  on  a  gradient  on 
a  severe  curve,  seventy-one  and  a  half  pound  steel  T  rails 
have  been  completely  worn  out  after  but  three  years' 
service.  The  costly  nature  of  the  steam  motor  service 
may  also  be  realized  when  it  is  mentioned  that  each  motor 
absorbs  within  a  period  of  four  and  a  half  years,  for  main- 
tenance alone,  a  sum  equal  to  its  original  capital  cost. 

How  important  a  factor  in  the  development  of  the 
suburbs  of  a  city  is  an  efficient  tramway  system  may  be 
well  understood,  but  additional  evidence  of  an  interesting 
nature  in  support  of  this  is  furnished  in  the  case  of  the 
Sydney  tramways.  The  total  number  of  suburbs  served 
by  the  city  and  suburban  lines  is  twenty-three,  and  accord- 
ing to  figures  recently  published  by  the  government  stat- 
istician the  total  capital  value  of  the  ratable  property  in 
all  the  suburbs  of  Sydney  had  increased  within  the  nine 
years  ending  1891,  by  the  enormous  sum  of  ^£31,425,093, 
or  159.12  per  cent. 

The  unit  of  comparison  is  the  "train  mile."  A  train 
mile  represents  an  average  of  one  motor  and  two  and  a  third 
cars,  affording  seating  accommodation  for  164  passengers 
moved  one  mile,  and  weighing,  empty,  about  twenty-six 
tons,  or  58,240  lbs.  This  explanation  is  necessary  as  ab- 
surd deductions  are  apt  to  be  drawn  when  cost  per  "car 
mile"  or  per  "train  mile,"  are  instituted  unless  the 
exact  value  of  the  car  mile  or  train  mile  under  consid- 
eration is  clearly  understood. 

Employes. — Running  men  are  paid  at  the  following 
rates  per  day:  Drivers  iu.  to  \\s.  ($2.64  to  $3  36);  firemen 
75.  6J.  to  9.9.  ($1.80  to  $2.16),  and  cleaners  4s.  6d.  to  ys.  6d. 
($1.08  to  $1.68).  The  day's  work  represents  nine  and  a  sixth 
hours,  the  motors  being  worked  in  two  shifts;  overtime  is  al- 
lowed for  any  time  worked  in  addition  to  the  ordinary  shift. 
Sufficient  staff  is  employed  to  permit  of  each  man  having 
one  day  off  per  week.  Workshop  hands  work  at  the  rate 
of  eight  hours  per  day  and  are  paid:  Fitters  \os.  to  13s. 
($2.40  to  $3.12);  turners  101  to  us.  6d.  ($2.40  to  $2.80); 
blacksmiths  10s  to  i2i.  ($2.40  to  $2.88);  boilermakers 
gs.  4</.  to  1  is.  ($2.24  to  $2.64) ;  car  builders  10s.  to  1 is.  ($2.40 
to  $2.64);  carpenters  gs.  to  10s.  ($2.16  to  $2.40);  painters 
8s.  to  12s.  ($1.92  to  $2.88),  and  laborers  6s.  6d.  to  js.  ($1.56 
to  $1.68).  Apprentices,  not  bound,  lod.  ($.20)  per  day  for 
the  first  year  up  to  $s.  ($1.20)  per  day  in  the  last  year  of 
apprenticeship.  Traffic  employes  receive  per  day :  Fore- 
men 12s.  ($2.88);  conductors  Ss.  to  gs.  ($1.92  to  $2  16); 
assistant  conductors  5^.  to  js.  6d.  ($1.20  to  $1.80);  switch- 
men 8,r.  ($1.92),  and  car  cleaners,  etc.,  6s  6d.  to  7J.  ($1.56 
to  $1.68).  Permanent  way  men  are  paid:  Gangers  gs. 
($2.16),  and  laborers  7J.  6d.  ($1.80)  per  day  of  eight  hours. 

Drivers,  firemen  and  conductors  are  granted  six  good 
conduct  holidays  per  annum  in  addition  to  days  in  lieu  of 
the  proclaimed  government  holidays,  allowed  to  all  em- 
ployes, upon  which  they  may  have  been  at  work,  so  that  all 
round  the  men  enjoy  from  eleven  to  seventeen  holidays 
each  per  annum  on  full  pay.  Conductors  are  allowed  two 
suits  of  uniform  a  year  and  one  waterproof  overcoat  every 
two  years.  Any  employe  incapacitated  from  work  by  acci- 
dent is,  after  examination  by  the  departmental  medical 
officer,  allowed  half  pay  until  recovered,  and  if  the  injury 


sustained  was  the  result  of  circumstances  entirely  beyond 
his  control,  or  due  to  defect  in  machinery  or  plant,  full 
pay  is  granted.  The  wages  staffs  are  paid  once  a  fort- 
night, while  salaried  officers  and  foremen  receive  payment 
once  a  month.  A  signed  receipt  for  each  payment  is 
taken  in  terms  of  the  Government  Audit  Act. 

Under  the  provisions  of  the  Railways  Act  all  officers 
and  servants  appointed  after  October  22,  1888,  must  in- 
sure their  lives  and  hold  their  offices  on  the  express  con- 
dition that  a  deduction  will  be  made  from  their  salaries 
or  wages  tor  the  payment  of  the  premium  on  the  policy 
to  keep  their  lives  insured,  should  they  fail  to  pay  the 
necessary  premium  to  the  insurance  company.  The  in- 
surance may  be  effected  with  anyone  of  nine  life  insurance 
companies,  carrying  on  business  in  New  South  Wales  ap- 
proved by  the  commissioners.  The  policies  are  lodged 
with  the  railway  commissioners  and  are  unassignable 
either  at  law  or  in  equity.  The  insurance  is  by  way  of 
endowment  and  is  payable  when  the  assured  attains  the 
age  of  sixty  years,  or  sooner  in  the  event  of  death.  The 
amount  of  the  insurance  is  determined  by  the  following 
scale:  Wages  staff,  receiving  -js.  6d.  ($1.80)  per  day  or  less, 
insurance  ^50  ($240);  from  -js.  6d.  to  12s.  ($1.80  to  $2.88) 
per  day,  ^100  ($480);  above  12s.  ($2.88)  per  day,  ,£150 
($720).  Salaried  staff,  in  receipt  of  less  than  ^100  ($480) 
per  annum,  ^50  ($240) ;  from  ^100  to  £200  ($480  to  $960) 
per  annum,  _^ioo;  and  so  on  to  a  maximum  insurance  of 
^500  ($2,400),  for  officers  receiving  over  ^550  ($2,640)  per 
annum. 

Workshops. — The  principal  workshops  and  running 
sheds  are  at  Randwick,  a  distance  of  four  miles  from  the 
city,  and  with  yard  cover  about  nine  acres.  Here  all  the 
repairing  work  demanded  by  motors,  cars  and  the  perma- 
nent way  is  executed.  Occasionally  new  cars  are  built, 
and  all  points  and  crossings  used  by  the  department  are 
made.  The  main  shops  consist  of  five  large  galvanized, 
corrugated  iron  buildings  as  follows: 

No.  1  building,  300  X  40  ft.,  subdivided  into  ma- 
chine and  fitting  shops.  A  liberal  equipment  of  the 
best  machine  tools  and  other  facilities  for  the  efficient  and 
expeditious  performance  of  the  work  is  provided. 

No.  2  building,  300  X  50  ft.,  with  three  roads  and 
engine  pits  throughout,  is  used  as  a  running  shed  for 
stabling  twenty-five  engines  by  night  and  for  effecting 
jobbing  repairs  to  engines  by  day. 

No.  3  building,  300  X  40  ft,  is  used  as  a  carriage  and 
wagon  repairing  shop.  Here  the  work  of  repairing  and 
renewing  the  cars  and  trucks  and  the  woodwork  of  the 
motors,  etc.,  is  performed. 

No.  4  building,  300  X  50  ft.,  embraces  the  smith  and 
boiler  shops.  The  smiths'  shop  is  150  X  50  ft.,  and  con- 
tains fourteen  smiths'  fires,  seven  on  each  side;  adjoining 
is  the  boiler  shop  of  equal  dimensions  with  four  smiths' 
fires,  punching  and  shearing  machines,  plate  rolls,  etc. 

No.  5  building,  300  X  30  ft.,  is  used  as  a  paint  shop. 
There  are  two  pits  of  forty-six  feet  each,  the  total  accom- 
modation being  equal  to  fourteen  cars. 

In  addition  to  these  buildings  there  are  the  pattern 
makers'  shop,  an  iron  building  28  X  16  ft.,  a  tinsmith's 
shop  of  similar  construction,  70  X  15  ft.,  and  the  brass 
foundry,  a  small  brick  building  wherein  all  brass,  copper 
and  lead  castings  required  in  the  workshops  are  made. 

1  he  number  of  engines  constantly  undergoing  gen- 
eral overhaul,  and  other  repairs  of  lighter  nature  at  Rand- 
wick workshops  varies  from  twelve  to  twenty,  and  simi- 
larly the  number  of  cars  is  nine.  The  total  day  staff  en- 
gaged in  these  shops  is  255. 

Not  only  is  the  repairing  work  demanded  by  all  the 
branches  of  the  C.  &  S.  lines  performed  at  Randwick,  but 
so  also  are  all  the  important  repairs  of  stock  and  plant 
for  all  the  street  tramways  throughout  the  colony. 

A  night  staff  is  also  engaged  in  the  Randwick  run- 
ning sheds  cleaning  and  effecting  running  repairs  to  the 
engines  in  active  service.  The  sheds  are  illuminated  by 
electric  light,  the  engine  pits  being  fitted  with  portable 
electric  lamps.  The  motors  have  their  fires  banked  at 
night,  a  sufficient  number  being  blown  down  nightly  to 
to  ensure  every  boiler  being  washed  out  with  hot  water 
once  in  seven  days. 

The  expenditure  is  dealt  with  under  a  simple,  yet 
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comprehensive,  system  of  shop  orders,  which  will  show 
with  accuracy  the  cost  of  repairs  to  each  head  of  service 
without  calling  for  the  use  of  an  expensive  clerical  force. 
Standing  shop  orders  exist  for  all  the  regular  work,  and 
special  shop  orders  are  issued  for  all  work  not  included 
in  the  standing  shop  orders.  The  record  of  cost  is  kept 
in  a  journal,  the  heading  showing  the  number  with  par- 
ticulars of  the  work  dealt  with,  one  page  being  used  for 
the  labor  incurred  in  each  shop  and  the  other  for  ma- 
terials and  total.  This  book  is  indexed  so  that  any  order 
can  be  readily  referred  to.  In  many  establishments  it  is 
considered  sufficient  to  add  an  all  round  percentage  on 
the  direct  cost  of  a  job  to  cover  shop  charges,  but  as  this 
undoubtedly  produces  erroneous  results  the  practice  here 
is  to  add  to  the  direct  wages  the  percentage  cost  thereon 
of  the  shop  charges  of  each  shop,  the  rate  being  deter- 
mined by  the  proportion  of  the  actual  shop  charges  to 
direct  wages  as  incurred  during  the  previous  twelve 
months.  These  percentages  run:  Fitters  13  per  cent., 
turners,  38  per  cent,  boilermakers  25  per  cent.,  black- 
smiths 32  per  cent.,  plumbers  and  tinsmiths  13  per  cent., 
painters  15  per  cent.,  car  repairers  18  per  cent.,  pattern- 
makers 16  per  cent,  and  foundry  28  per  cent. 

Rate  of  Fare. — On  the  first  section  for  all  trams  start- 
ing from  the  city  terminus,  the  rate  of  fare  is  two  pence 
and  thereafter  one  penny  sections  prevail,  the  average  rate 
throughout  the  whole  of  the  lines  being  .77^.  (1.54  cents) 
per  mile;  fares  are  paid  by  one  penny  tickets  and  by  cash, 
but  in  order  to  confine  the  revenue  to  the  former  channel 
as  much  as  possible,  the  rate  is  lower  than  when  cash  was 
tendered.  Bell  registers  of  the  Hornum  patent,  of  New 
York  City,  are  supplied  to  the  conductors  in  pairs,  one 
for  recording  tickets  received,  and  the  other  for  cash 
fares.  Immediately  on  collecting  a  fare  the  conductor 
sounds  the  bell  of  the  register  required,  one  stroke  for 
each  penny  received,  and  then  destroys  the  value  of  the 
tickets  by  tearing  them  in  halves  in  front  of  the  passen- 
gers. The  half  tickets  in  collection  bags,  with  cash  and 
bell  registers,  are  handed  in  daily  at  the  termination  of 
each  shift  to  the  receiving  clerk  at  Bridge  Street  ter- 
minus. The  revenue  value  of  the  tickets  is  ascertained  by 
weighing  them  on  very  delicate  scales,  and  the  results  are 
checked  with  the  registers,  while  the  cash  is  counted  and 
also  compared  in  similar  manner.  The  half  tickets  are 
afterwards  destroyed  in  a  furnace  specially  constructed 
for  this  purpose.  Numerous  agencies  exist  for  the  sale 
of  tickets  in  the  city  and  suburbs,  so  that  they  can  be 
purchased  with  the  same  facility  as  postage  stamps. 

Members  of  Parliament,  police  constables  in  uniform, 
transit  officers  and  employes  going  to  and  fro  from  duty, 
are  carried  free. 

Capital  and  Revenue. — At  the  close  of  the  financial 
year  on  June  30  last,  the  total  capital  cost  of  the  city  and 
suburban  tramways  was  ,£947,775,  while  the  gross  revenue 
for  the  year  amounted  to  ^271,041,  the  net  return  after 
paying  working  expenses  being  5.94  per  cent,  on  the  cap- 
ital invested.  The  total  number  of  passenger  fares  col- 
lected during  the  year  was  63,588,885. 

The  total  cost  of  operating  expenses  was  30.67*/. 
(61.34  cents)  per  train  mile,  i.  e.,  twenty  six  tons  of  roll- 
ing stock  with  accommodation  for  164  passengers  moved 
one  mile. 

Subjoined  is  a  schedule  of  details  of  the  working 
expenses  for  the  last  financial  year  with  the  cost  per  train 
mile,  but  for  a  proper  comparison  of  this  unit  with  the 
average  American  car  mile,  cost  a  little  less  than  one  eighth 
of  the  figures  shown  must  be  taken: 

SYDNEY  CITY  AND  SUBURBAN  TRAMWAYS. 
Schedules  under  working  expenses  for  the  year  ending  June  30,  1893. 


HEAD  OF  SERVICE. 


HEAD  OP  SERVICE. 


PERMANENT  WAY  BRANCH. 

Tramway  engineer,  clerks  and  office  expenses  

Maintenance  and  renewals  of  permanent  way;  wages  .£23, 138. 

materials  .£14,096  .' 

Repairs  of  bridges,  culverts,  etc  

Repairs  of  waiting  sheds  and  buildings  

Sundries  

Total  permanent  way  branch  


Total 
Cost. 

Cost 
per  Train 
Mile. 

£1,014 

£  1.45 

37,234 

5.315 

45 

.006 

272 

.039 

65 

.009 

£38,630 

£5.514 

LOCOMOTIVE  BRANCH. 
SUPERINTENDENCE,  ETC. 

Locomotive  superintendent,  clerks  and  office  sundries  

RUNNING  EXPENSES. 

MOTORS. 

Locomotive  foremen.  Inspectors  and  timekeepers  

Locomotive  drivers  and  firemen  

Locomotive  cleaners,  coalmen  and  laborers  

Locomotive  sundries  

Coke,  wood,  etc  

Water.  

OH,  tallow,  waste  

Stores  for  cleaners  

Total  

CARS. 

Greasing  and  oiling,  wages  £256,  Stores  £213  

Total  running  expenses  

MAINTENANCE  EXPENSES. 
MOTORS. 

Repairs  and  renewals  ;  wages  £31,448,  materials  £5,043  

OARS. 

Repairs  and  Renewals ;  wages  £6,685,  Materials  £12,244  

WAGONS. 

Repairs  and  renewals  ;  wages  £72,  materials  .£44  

Total  

Total  locomotive  branch  

TRAFFIC  BRANCH. 

Traffic  manager  and  supervision  staff  

Clerks  

Staffmen,  pointsmen  and  flagmen  

Conductors  

Car  cleaners,  shunters  and  lamp  trimmers  

Stores  

Advertising,  printing  and  stationery  

Traveling  and  Incidental  expenses  

Sundries  

Total  traffic  branch  

COMPENSATION. 

For  personal  Injury  

For  damage  to  vehicles,  etc  

GENERAL  EXPENSES, 

Proportion  of  salaries  of  commissioners,  secretary,  chief 

accountant  and  their  office  staff  

Audit  office  

Commission  on  sales  of  tickets  

Sundries  

Grand  total   . 


Total 

Cost. 


£1,92E 


£  1.729 
45,079 
9,16 
2,35: 
10,137 
1,644 
2,716 
551 


Cost 
per  Train 
Mile. 


£73,972 


£  46° 
£74,441 


£26,491 


"£18,929 


£  116 


£45,536 


£121,902 


£  1,958 
1,209 
6,085 
23,915 
4,856 
2,414 
1,422 
328 
3,747 


£45,934 


£  1,670 
229 

£  1,1 


£  2.1&5 
1.563 


614 


£  6,459 
£214,824 


.247 
6.4.35 
1,308 
.336 
1.532 
.234 
.388 
.079 


£10.559 


£  .067 


£10.626 


£  3.781 


£  2.702 


£  .017 

£  6.500 


£17.401 


£  .280 
.172 
.869 
3.414 
.693 
.345 
.203 
.047 
.535 

£6,558 


£  .238 
.033 


£  .271 


£  .312 
.223 
.299 


£  .922 
£30.666 


"Note.— Includes  cost  of  twenty  renewal  cars  purchased  from  contractors. 


The  Offer  of  the  Metropolitan  Traction 
Company. 


It  has  not  yet  been  determined  whether  the  Board  of 
Railroad  Commissioners,  of  the  State  of  New  York,  are  to 
act  as  judges  in  the  $50,000  prize  contest  offered  by  the 
Metropolitan  Traction  Company,  for  a  "  working  system 
of  motive  power  for  street  railway  cars  demonstrated  to 
be  superior  or  equal  to  the  overhead  trolley,"  referred 
to  in  our  last  issue.  As  there  mentioned,  the  Railroad 
Commissioners  have  doubted  their  power  under  the  gen- 
eral railroad  law  to  accept  the  proposition  to  act  as  judges. 
An  application  was  therefore  made  to  the  Legislature  for 
authority  to  act  in  this  capacity.  This  request  was  re- 
ferred to  the  Assembly  Railroad  Committee,  which  is  ex- 
pected to  make  a  favorable  report  at  an  early  date.  In 
making  this  request,  the  commissioners  spoke  in  the  most 
commendatory  terms  of  the  proposal  of  the  Metropolitan 
Traction  Company,  and  expressed  an  earnest  desire  to 
extend  the  co-operation  which  was  asked. 


Cable  Decision. 


A  decision  has  been  made  by  the  United  States  Court 
of  Appeals  for  the  Ninth  Circuit,  in  favor  of  the  Pacific 
Cable  Railway  Company,  sustaining  the  Root  track  brake 
patent.  This  decision  is  final  as  far  as  this  circuit  is  con- 
cerned. 
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THE  TRANSFORMATION  OF  BALTIMORE. 

F  A.  H-  T    I  . 


*HREE  years  ago  Balti- 
more, Md.,  had  about  as 
poor  street  railway  accom- 
modations as  could  be 
found  in  any  large  city  in 
this  country,  but  there  has 
been  a  transformation  that 
has  hustled  off  the  old  cars, 
horses  and  tracks,  and  the 
city  will  now  stand  com- 
parison with  the  most  pro- 
gressive in  the  matter  of 
rapid  transit.  The  features 
of  advantage  that  present 
themselves    most  promi- 


nently are,  first,  the  con- 
venient distribution  of  the  various  lines  throughout 
the  thickly  populated  sections  and  their  convergence 
at  or  near  a  common  center  in  the  business  focus  of 
the  city;  second,  the  high  speed  of  transit  made  pos- 
sible by  the  almost  complete  substitution  of  mechan- 
ical traction  for  animal  power;  third,  the  liberal  system 
of  transfers  that  is  maintained  by  several  of  the  most 
important  lines.  These  are  the  factors  that  make  the 
really  excellent  rapid  transit  accommodations  of  the  city 
of  Baltimore.  The  work  of  changing  all  the  roads  has 
been  done  quickly,  but  for  the  most  part  it  has  been  done 
thoroughly,  and  with  a  view  to  durability  and  perma- 
nence rather  than  economy  in  first  cost.  Especially  is 
this  noticeable  in  roadbed  construction  and  in  rolling 
stock.  The  peculiar  topography  of  Baltimore,  with  its 
somewhat  violent  undulations  of  surface,  has  familiarized 
Baltimore  railway  men  with  about  all  of  the  problems 
that  arise  from  grades  and  curves,  and  the  system  of  sur- 
face drainage,  for  which  the  city  is  notorious,  has  given 
considerable  trouble  and  expense  to  the  railways,  particu- 
larly the  cable  roads,  which  have  found  it  necessary,  in  many 
instances,  to  carry  the  drainage  to  cross  streets  beneath  the 
cable  conduits  by  means  of  inverted  siphons.  Work  on  the 
railways  was  prosecuted  during  the  unusuallv  severe 
weather  of  last  winter  under  conditions  that  were  as  try- 
ing to  the  public  as  to  the  railways,  but  all  the  obstacles 
thus  far  encountered  have  been  satisfactorily  disposed  of, 
saving  only  the  exactions  of  a  captious  municipal  govern- 
ment, bent  on  harassing  the  railway  companies  by  un- 
reasonable tax  assessments  and  car  fender  ordinances. 

There  are  many  features  of  the  rapid  transit  system 
of  Baltimore  that  would  be  of  much  interest  to  rail- 
way men,  such  as  the  heavily  built  suburban  roads,  the 
section  of  elevated  structure  in  the  heart  of  the  city,  the 
two  heavy  iron  viaducts  that  span  Stony  Run,  the  heavy 
grading  on  the  York  Road,  the  complications  of  cable 
crossings,  and  numerous  striking  engineering  features. 
The  limits  of  this  article,  however,  preclude  extended 
treatment  of  details,  and  only  a  superficial  view  of  the 
work  that  has  been  done  during  the  past  two  years  will  be 
attempted.  First  of  all,  a  few  general  facts  about  Balti- 
more railways  may  be  of  interest.  By  numerous  consoli- 
dations the  number  of  companies  has  been  reduced  to 
five  from  about  four  times  that  numDer,  which  were  in 
independent  operation  a  few  years  ago.  This  consolida- 
tion of  interests  has  had  no  tendency  towards  creating  a 
monopoly  of  business  prejudicial  to  public  welfare;  on 
the  contrary,  the  principal  lines  are  well  paralleled  by 
competing  roads,  which  furnish  a  stimulus  that  always 
improves  service  and  facilities.  The  five  operating  com- 
panies and  the  track  mileage  of  each,  are  as  follows: 


Companies.  Miles. 

Baltimore  Traction  Company   75 

City  &  Suburban  Railway  Company   61 

Baltimore  City  Passenger  Railway  Company   46 

Lake  Roland  Elevated  Railway  Company   22 

Central  Passenger  Railway  Company   13 

Total   217 


On  thirty-eight  miles  of  this  track  the  cable  is  used; 
on  143  miles  electricity  is  the  motive  power,  and  the  re- 
maining thirty-six  miles  are  still  operated  with  horses, 
but  the  change  to  electricity  on  the  horse  roads  has  been 
planned  for  early  execution,  and  much  of  the  work  is  al- 
ready under  way.  The  progress  of  the  transformation 
from  horses  to  mechanical  traction  is  best  indicated  by 
the  following  chronology  of  changes,  showing  the  date 
on  which  each  line  commenced  operating  with  its  new 
power  and  equipment: 

August  16,  1890. — North  Avenue  Electric  Railway, 
from  Division  Street  west  to  10th.  (Now  part  of  the 
Lake  Roland  Elevated  Railway.)  Electric. 

May  23,  1891. — Druid  Hill  Avenue  line  of  the  Balti- 
more Traction  Company.  Cable. 

May  28,  1892. — Baltimore  &  Curtis  Bay  Railway. 
(Now  part  of  Traction  Company  system.)  Electric. 

July  25,  1892. — Pikesville  division  of  the  Baltimore 
Traction  Company.  Electric. 

August  30,  1892. — Gilmor  Street  line  of  the  Balti- 
more Traction  Company.  Cable. 

September  17,  1892. — Central  Passenger  Railway. 
Electric. 

April  23,  1893. — Lake  Roland  Elevated  Railway, 
North  Avenue  to  Roland  Park.  Electric. 

April  26,  1893. — York  Road  line  of  the  City  &  Subur- 
ban Railway.  Electric. 

May  6,  1893. — Lake  Roland  Elevated  Railway,  to  City 
Hall  and  to  Walbrook.  Electric. 

May  15,  1893. — Cary  Street  line  of  Baltimore  Trac- 
tion Company.  Electric. 

May  22,  1893. — North  Avenue  line  of  City  &  Subur- 
ban Railway.  Electric. 

May  23,  1893. — Blue  line  of  Baltimore  City  Passen- 
ger Railway.  Cable. 

July  23,  1893. — Red  line  of  Baltimore  City  Passenger 
Railway.  Electric. 

July  23,  1893. — South  Baltimore  division  of  Cary 
Street  line  of  Traction  Company.  Electric. 

July  30,  1893. — Wilkins  Avenue  line  of  City  &  Subur- 
ban Railway.  Electric. 

August  9,  1893. — Highlandtown  line  of  City  &  Subur- 
ban Railway.  Electric. 

August  20,  1893. — White  line  of  Baltimore  City  Pas- 
senger Railway.  Cable. 

September  3,  1893. — Maryland  Avenue  line  of  City  & 
Suburban  Railway.  Electric. 

September  20,  1893. — Linden  Avenue  line  of  Balti- 
more Traction  Company.  Electric. 

October  4,  1893. — John  Street  line  of  City  &  Subur- 
ban Railway.  Electric. 

The  aggregate  cost  of  the  rapid  transit  improvements 
that  have  been  made  in  Baltimore,  during  the  past  three 
years,  exceeds  $10,000,000,  and  the  work  yet  to  be  com- 
pleted in  track  laying,  equipment  and  power  plants  will 
involve  the  expenditure  of  several  millions  more. 

It  is  too  early  to  present  any  statistical  evidences  of 
the  benefits  resulting  from  these  extensive  improvements. 
Traffic  figures,  if  accessible,  would  not  make  an  accurate 
showing,  inasmuch  as  traffic  has  been  seriously  interfered 
with  by  construction  work  during  the  past  two  years,  and 
few  of  the  lines  have  yet  been  in  operation  long  enough 
with  their  new  power  and  equipment  to  reach  their 
normal  conditions  of  traffic.  Furthermore,  for  reasons 
of  policy,  the  railway  companies  carefully  guard  their 
traffic  figures  and  refer  to  the  park  tax  payments  as  indi- 
cative of  their  business.  In  this  city,  the  street  railways 
pay  into  the  city  treasury  9  per  cent,  of  their  gross  re- 
ceipts, as  a  tax  for  the  maintenance  of  the  public  parks. 
While  this  tax  affords  a  means  of  ascertaining  the  gross 
business  of  each  company,  it  is  obviously  impossible  to 
calculate  therefrom  the  number  of  passengers  carried  by 
each  company,  as  half  fares,  transfers  and  other  disturb- 
ing factors  destroy  the  accuracy  of  such  figures.  Such 
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an  estimate,  however,  is  added  to  the  following  statement 
of  park  tax  payments  during  the  past  two  years,  for  what 
it  is  worth: 

Companies.  Park  tax  payments. 

1892.  1893. 

Baltimore  City  Passenger  Railway  Company.  .  .  .    $70,421  $66,854 

Baltimore  Traction  Company   61,672  89,025 

North  Baltimore  Passenger  Railway  Company..  .  22,525 

City  &  Suburban  Railway  Company   25,266  30,111 

Highlandtown  &  Point  Breeze  Railway  Company  1,279 

Central  Passenger  Railway  Company   10,221  18,763 

Lake  Roland  Elevated  Railway  Company   1,944  8,171 

Total   $193,328  $212,924 

Indicating  aggregate  gross  receipts  of   $2,148,088  $2,365,822 

Equivalent  to  passengers  carried  @  five  cents..  .  42,961,760  47,316,450 

CITY  &  SUBURBAN  RAILWAY  COMPANY. 

The  City  &  Suburban  Railway  Company,  which  has 
undertaken  the  introduction  of  electric  traction  upon  a 
very  comprehensive  scale,  was  organized  in  June,  1892, 
by  the  consolidation  of  the  York  Road  Railway  Com- 
pany, the  Union  Passenger  Railway  Company,  the  Balti- 
more &  Hampden  Railway  Company,  the  Highlandtown 


cent  Upon  undertaking  the  change  of  motive  power  on 
this  line,  it  was  decided  to  reduce  the  grades  throughout 
the  entire  distance  from  North  Avenue  to  Towson,  a  dis- 
tance of  six  miles.    Work  was  commenced  in  September, 

1892,  by  J.  G.  White  &  Company,  who  had  the  contract 
for  grading  and  track  laying  on  this  division,  and  by  April, 

1893,  electric  cars  were  running  through  to  Towson. 

In  reducing  the  grades  of  this  line  from  a  maximum 
of  8  per  cent,  to  a  maximum  of  3%  per  cent,  (with  the 
exception  of  one  5  per  cent,  in  Towson),  some  heavy  cut- 
ting and  filling  was  necessary,  and  the  turnpike  was  prac- 
tically closed  to  travel  during  the  work.  The  excavation 
amounted  to  10,000  cu.  yds.  per  mile,  and  above  the  city 
limits  only  the  roadbed  was  carried  to  the  new  grade,  the 
remaining  portion  of  the  turnpike  being  left  at  its  original 
lines.  The  illustration,  showing  the  work  in  progress, 
will  give  an  idea  of  the  extent  of  the  changes  in  grade. 
For  a  considerable  time  during  last  winter  the  road  was 
impassable,  even  for  the  horse  cars  that  were  operated  on 
the  old  tracks,  so  the  temporary  expedient  of  steam  trac- 
tion, as  illustrated  in  the  accompanying  view,  was  re- 
sorted to.  A  hoisting  engine,  mounted  on  a  hand  car  and 
geared  to  its  axles  with  sprocket  wheels  and  chains,  did 
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&  Point  Breeze  Railway  Company,  and  the  Baltimore, 
Catonsville  &  Ellicott's  Mills  Railway  Company.  Con- 
siderable new  mileage  has  been  added  to  these  lines  in 
the  shape  of  extensions  and  feeders,  and  the  entire  system 
of  sixty-one  miles  is  now  operated  by  electricity,  with  the 
exception  of  Catonsville  line,  which  has  not  yet  been 
changed.  The  suburban  lines  of  this  system  constitute 
one  of  its  interesting  features,  as  they  tap  territory 
likely  to  furnish  important  traffic  as  the  growth  of  the 
city  extends  its  limits.  The  York  Road  line  reaches  to 
the  county  seat  at  Towson,  eight  miles  from  the  City 
Hall;  the  Catonsville  line  runs  to  Catonsville,  seven  miles 
from  the  City  Hail;  the  Hampden  &  Woodbury  line  ex- 
tends to  these  important  manufacturing  suburbs,  a  dis- 
tance of  three  and  a  half  miles,  while  the  Point  Breeze 
line  goes  to  Point  Breeze,  about  five  and  a  half  miles 
southeast  of  the  city. 

The  most  interesting  work  undertaken  by  this  com- 
pany was  the  reconstruction  of  the  York  Road  line,  which 
follows  the  old  York  turnpike,  an  ancient  toll  road  ex- 
tending to  York,  Pa.  This  pike,  which  had  its  city  termi- 
nus at  North  Avenue,  was  owned  by  the  Baltimore  & 
York  Turnpike  Company,  a  corporation  whose  interests 
were  identical  with  those  of  the  City  &  Suburban  Rail- 
way Company.  The  double  tracks  of  the  horse  line  ex- 
tended a  mile  and  a  half  north  of  North  Avenue,  and  a 
single  track  continued  thence  to  Towson.  The  turnpike 
followed  the  rolling  contour  of  the  country  with  no  at- 
tempt at  grading,  and  the  grades  ranged  from  6  to  8  per 


service  for  a  time  as  a  locomotive  and  maintained  occa- 
sional service  on  the  road. 

The  first  two  miles  north  of  North  Avenue,  to  the 
city  limits  at  Arlington  Avenue,  was  graded  to  the  full 
width  of  the  street  and  was  paved  between  the  tracks  and 
two  feet  outside,  in  accordance  with  the  requirements  of 
the  city  ordinances.  This  portion  of  the  line  is  laid  with 
seven  inch  Johnson  girder  rails,  for  one  mile  on  two 
inch  chairs,  and  for  the  balance  of  the  way  spiked  to  the 
ties.  At  Arlington  Avenue,  the  line  is  swung  to  the  east 
side  of  the  road,  and  the  construction  is  changed  to  Penn- 
sylvania Steel  Company's  fifty-eight  pound  T  rails,  on 
6x7  ins.  X  8  ft.  sawed  Georgia  pine  ties,  two  feet  centers. 
The  double  tracks  are  continued  and  the  road  is  rock 
ballasted,  a  quarry  having  been  purchased  and  a  crushing 
plant  erected  for  the  contractor  by  the  company.  Wooden 
center  poles  are  used,  and  the  line  was  lighted  by  arc 
lamps  placed  at  the  tops  of  the  poles,  but  it  was  found 
necessary  to  remove  these  because  of  their  repeated  de- 
struction by  boys.  This  construction  continues  to  Tow- 
son, where  the  road  terminates  in  a  single  track  loop  of 
about  half  a  mile  through  the  principal  streets  of  the 
town.  This  loop  is  laid  with  Pennsylvania  Steel  Com- 
pany's seven  inch  girder  rails  spiked  to  the  ties. 

This  line  runs  through  a  charming  country,  admir- 
ably adapted  for  suburban  settlement,  and  as  Towson,  the 
terminus  of  the  line,  is  the  seat  of  Baltimore  County,  the 
road  is  assured  considerable  through  travel.  The  charge 
from  the  city  to  Towson  is  fifteen  cents,  three  five  cent 
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fares  being  collected  at  intervals.  As  the  city  end  of  the 
line  passes  the  City  Hall  and  through  the  principal  busi- 
ness section,  it  will  be  seen  that  the  road  occupies  a  very 
valuable  territory.  The  status  of  the  ungraded  portion 
of  the  turnpike  is  uncertain  at  present.  The  company 
has  attempted  to  deed  to  the  city  and  county  its  re- 
spective portions  of  the  highway,  but  the  gift  has  been 
rejected  because  of  its  ungraded  condition.  The  sub- 
urban portion  of  the  railway  is  a  beautiful  piece  of  work, 
and  with  the  turnpike  fully  graded,  this  will  be  a  charm- 
ing rural  highway. 

On  North  Avenue,  formerly  the  northern  limit  of  the 
city,  the  City  &  Suburban  Company  has  constructed  an 
east  and  west  line  extending  from  Belair  Road  on  the 
east  to  Madison  Avenue  on  the  west.  This  line  is  chiefly 
of  value  as  a  crosstown  connection  for  the  north  and  south 
lines  of  the  company,  three  of  which  are  crossed  by  it. 
By  free  transfers  with  the  other  lines  of  the  same  com- 


FIG.  3. — CHANGING  GRADE,  YORK  ROAD— CITY  &.  SUBURBAN 
RAILWAY. 

pany,  this  North  Avenue  line  is  an  important  feeder.  This 
line  has  its  own  tracks  as  far  west  as  Guilford  Avenue, 
where  the  Lake  Roland  elevated  road  comes  in.  Two 
squares  further  west,  at  St.  Paul  Street,  both  lines  use  the 
tracks  of  the  Blue  line  of  the  Baltimore  City  Passenger 
Railway  Company  for  one  square.  Thence  for  two  squares 
west  there  is  a  piece  of  mutual  track  used  by  the  City  & 
Suburban,  Lake  Roland,  and  Traction  companies.  West 
of  Jones'  Falls,  the  troublesome  creek  which  meanders 
through  the  city  as  a  great  open  sewer,  the  North  Ave- 
nue tracks  are  owned  jointly  by  the  City  &  Suburban  and 
Lake  Roland  companies. 

The  Maryland  Avenue  line  of  the  City  &  Suburban 
system  is  one  of  its  most  important  divisions,  extending 
from  Woodbury  in  the  northern  part  of  the  city  to  the 
business  center,  and  then  striking  east  to  the  outskirts,  a 
total  distance  of  six  and  a  half  miles.  The  York  Road 
line  has  the  same  general  arrangement,  striking  west  to 
the  edge  of  the  city,  both  lines  using  the  same  east 
and  west  tracks  on  Pratt  Street  in  the  business  section. 
The  Maryland  Avenue  line  has  one  of  the  most  striking 
engineering  features  of  the  system — a  heavy  iron  viaduct, 
1,100  ft.  long,  crossing  Stony  Run  in  the  northern  part  of 
the  city,  by  which  the  crossing  of  this  ravine  at  a  lower 
grade,  with  several  bad  grades  and  curves  and  about 
1,100  ft.  of  additional  track,  are  avoided.  Starting  at  the 
intersection  of  Huntington  Avenue  and  nth  Street,  at 
the  south  end  of  this  viaduct,  the  approach  is  graded  for 


a  distance  of  425  ft. ;  then  there  are  twenty-four  30  ft.  spans 
of  girders  on  steel  bents  and  pedestals,  then  a  single  250 
ft.  span,  four  30  ft.  girder  spans  on  bents,  and  425  ft.  of 
grading,  bringing  the  tracks  to  the  intersection  of  Cedar 
and  Remington  Avenues,  where  they  cross  the  Lake  Ro- 
land tracks.  The  viaduct  carries  two  tracks  and  the  deck 
is  25  ft.  wide  over  all.  The  250  ft.  span  crosses  the  tracks 
of  the  Baltimore  &  Lehigh  Railroad  and  the  small  stream 
which  flows  through  the  ravine,  the  greatest  depth  being 
95  ft.  below  the  top  of  the  viaduct.  The  structure  is 
heavily  constructed  throughout,  being  calculated  for  a 
live  load  of  30,000  lbs.  on  a  four  wheel  truck  of  six  and  a 
half  foot  wheel  base.  This  portion  of  the  line,  formerly 
the  Baltimore  &  Hampden  Railway,  was  operated  by  elec- 
tricity nearly  ten  years  ago.  Two  Daft  motors  were  used, 
and  the  third  rail  which  was  used  was  supplemented  at 
troublesome  points  by  crude  overhead  conductors  which 
can  still  be  seen  standing  at  several  points  along  the  line. 

The  John  Street  line,  which  extends  from  West 
North  Avenue  to  the  center  of  the  city,  has  been 
rebuilt  and  newly  equipped  throughout,  and  the 
Wilkins  Avenue  line  is  an  entirely  new  line  of  about 
one  mile  of  double  track,  that  has  been  built  in  the 
southeastern  section  of  the  city. 

There  is  a  great  variety  in  the  construction  of 
the  various  lines  of  the  City  &  Suburban  Railway, 
although  the  character  of  the  work  cannot  be  said  to 
have  been  sacrificed  thereby.  The  rails  used  are 
chiefly  six  inch  and  seven  inch  girders  on  chairs. 
Most  of  the  rails  were  supplied  by  the  Johnson  Com- 
pany, and  some  from  the  Pennsylvania  Steel  Com- 
pany and  Wm.  Wharton,  Jr.,  &  Company.  Most  of 
the  specials  were  made  by  the  Johnson  Company. 
For  about  4,000  ft.  on  Pratt  Street  the  steam  track 
of  the  Baltimore  &  Ohio  Railroad  is  straddled,  and 
a  ten  inch  Johnson  girder  with  electrically  welded 
chairs,  is  used  on  this  section.  The  subject  of 
track  construction  has  been  given  careful  study,  and 
curves  and  grades  have  been  very  carefully  worked 
out  with  a  view  of  obtaining  the  best  possible  results 
in  operating. 

The  power  arrangements  of  this  system  are  in- 
complete. A  temporary  station  at  Waverly,  on  the 
York  Road,  supplies  power  for  a  portion  of  the  line, 
and  current  is  rented  from  other  companies  for  the 
operation  of  some  of  the  cars.  The  temporary 
plant  at  Waverly  contains  four  250  h.  p.  Mcintosh 
&  Seymour  tandem  compound  engines,  belted  to 
four  200  k.  w.  General  Electric  (Thomson-Houston) 
generators,  steam  being  furnished  by  six  return 
tubular  boilers.  Plans  are  being  prepared,  how- 
ever, for  an  extensive  power  plant  which  will  be  lo- 
cated on  the  water  front  and  will  have  sufficient  capacity 
to  operate  all  the  lines  of  the  company. 

The  rolling  stork  of  the  company  is  new  throughout. 
There  are  now  in  service  100  cars,  sixteen  and  eighteen 
feet  in  length,  for  closed  cars,  and  twenty-nine  feet  for 
open  cars.  They  are  of  several  types,  and  were  furnished 
by  the  Lewis  &  Fowler  Manufacturing  Company,  the 
J.  G.  Brill  Company,  the  John  Stephenson  Company'and 
the  Laclede  Car  Company.  The  trucks  are  of  various 
patterns,  Brill,  Bemis,  Peckham  and  Baltimore  Car  Wheel 
Company.  General  Electric  (Thomson-Houston)  motors 
are  used  throughout,  two  twenty  horse  power  to  each 
car.  The  City  &  Suburban  system  shows  good  organiza- 
tion and  management,  and  its  service  is  excellent,  which 
is  the  more  noteworthy  because  of  the  temporary  disad- 
vantages to  which  it  is  subjected.  The  engineering  and 
construction  work  of  the  company,  which  have  been  under 
the  direction  of  the  chief  engineer,  Frank  H.  Sloan,  fur- 
nish many  instructive  examples  for  railway  men,  and  it  is 
regretted  that  more  detailed  consideration  of  these  feat- 
ures must  be  omitted  from  this  article. 

LAKE  ROLAND  ELEVATED  RAILWAY. 

The  Lake  Roland  Elevated  Railway  is  the  most 
recent  organization  in  the  rapid  transit  system  of  Balti- 
more. It  was  formed  in  June,  1892,  by  the  consolidation 
of  the  North  Avenue  Railway  Company  and  the  Balti- 
more, Hampden  and    Lake  Roland  companies.  The 
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North  Avenue  Railway  was  the  first  line  operated  regu- 
larly by  electricity  hereabouts,  having  commenced  opera- 
tions on  West  North  Avenue  in  the  upper  part  of  the  city 
on  April  16,  1890.    The  inauguration  of  an  extensive 


FIG.  4.— EXTERIOR  OF  POWER  STATION  — LAKE  ROLAND  ELEVATED  RAILWAY. 


suburban  real  estate  enterprise  at  Roland  Park, 
about  five  miles  north  of  the  city  center,  necessi- 
tated a  means  of  rapid  transit  to  and  from  the  city. 
The  promoters  of  the  Roland  Park  enterprise  ac- 
quired control  of  the  North  Avenue  Railway  and 
the  Baltimore,  Hampden  and  Lake  Roland  com- 
panies, and  made  use  of  existing  franchises  to  reach 
the  center  of  the  city  by  means  of  an  elevated 
structure  on  North  Street,  a  side  street  that  is 
already  obstructed  by  the  tracks  of  the  Northern 
Central  Railroad.  The  present  Lake  Roland  road, 
which  was  opened  throughout  for  business  on  May 
6,  1893,  starts  at  the  City  Hall  and  runs  north  on 
North  Street  to  North  Avenue.  The  approach  to 
the  elevated  structure,  which  begins  within  a  few 
rods  of  the  City  Hall,  is  by  an  incline  of  250  ft., 
rising  on  a  9  per  cent,  grade.  Ninety  feet  of  this 
approach  is  masonry,  16  ft.  in  width,  and  the  iron 
work  widens  to  36  ft.  The  entire  length  of  the  ele- 
vated structure  and  approaches  is  3,910  ft.  It  con- 
sists of  lattice  girder  spans  of  from  40  ft.  to  65  ft. 
in  length,  supported  upon  transverse  plate  girders 
60  ins.  deep,  which  rest  upon  steel  columns  stand- 
ing on  the  curb  line  of  the  street.  At  Centre  Street 
the  line  crosses  the  tracks  of  the  Northern  Central 
upon  a  bridge  span  of  156  ft.,  and  again  at  Madi- 


road,  but  they  have  been  built  only  at  Centre  and  Madi- 
son Streets,  the  chief  advantage  of  the  structure  being  the 
speedy  access  to  the  center  of  the  city,  which  it  makes 
possible.  The  elevated  line  was  built  by  the  Pennsylvania 
Steel  Company. 

The  line  follows  North  Avenue  west 
to  Oak  Street,  where  it  divides,  one 
branch  following  North  Avenue  to  Wal- 
brook  at  the  western  edge  of  the  city,  a 
distance  of  nearly  four  miles,  and  the 
other  running  to  Roland  Park.  Some  dis- 
tance above  North  Avenue  the  Roland 
Park  line  crosses  Stony  Run  upon  a  steel 
viaduct  660  ft.  in  length,  built  by  the 
Variety  Iron  Works  Company,  of  Cleve- 
land, 0.  There  are  two  130  ft.  bridge 
spans  in  this  structure,  the  remainder  be- 
ing in  lattice  girder  spans  of  fifty-six  feet. 
Fifty-eight  pound  T  rails  are  used  on  this 
viaduct,  and  on  both  of  the  structures 
tubular  center  poles  are  used  for  carrying 
the  trolley  wires,  the  feed  wires  being 
placed  underneath  the  deck. 

The  power  house  for  both  divisions 
of   the   road    is   located    in    the  ravine 


FIG.  5— CAR  HOUSE— LAKE  ROLAND  ELEVATED  RAILWAY. 


son  Street  by  a  span  of  196  ft.  At  the  north  end  of  the 
structure  the  street  level  is  reached  by  an  incline  similar 
to  that  at  the  south  approach,  240  ft.  in  length.  On  the 
elevated  structure  there  are  two  tracks  of  70  lb.  T  rails. 
Stations  were  planned  for  several  points  on  the  elevated 


FIG.  6.— STONY  RUN  VIADUCT— LAKE  ROLAND  ELEVATED  RAILWAY. 


traversed  by  Stony  Run,  near  the  point 
where  the  viaduct  crosses,  and  near  the 
tracks  of  the  Northern  Central  and  Balti- 
more &  Lehigh  Railroads.  The  building 
is  a  handsome  stone  structure  with  iron 
roof,  measuring  56  X  130  ft.  The  build- 
ing stands  at  the  junction  of  Stony  Run 
and  Jones  Falls,  at  a  point  where  the 
foundations  of  the  walls  necessitated 
troublesome  and  expensive  work.  The 
power  plant  consists  of  two  750  h.  p., 
tandem  compound  engines,  built  by  the 
Corliss  Steam  Engine  Company,  of  Provi- 
dence, R.  I.,  driving  a  single  main  shaft, 
from  which  four  400  h.  p.  Thomson- 
Houston  generators  are  driven.  There  is 
also  a  120  h.  p.  Ball  engine  and  a  West- 
inghouse  alternating  dynamo  for  the 
electric  lighting  service  of  Roland  Park. 
The  boiler  room,  which  is  separated  from 
the  engine  room  by  a  two  foot  wall,  -is 
58  X  100  ft.,  and  contains  six  vertical 
Corliss  boilers  eighty  inches  in  diameter. 

At  Roland  Park  the  car  house  and  general  offices 
of  the  company  are  located  in  a  handsome  stone  building 
112  X  203  ft.  The  building  stands  parallel  with  the  line, 
and  is  reached  by  a  short  side  street,  as  Roland  Avenue  in 
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this  vicinity  is  designed  to  be  a  choice  residence  location, 
and  it  is,  therefore,  essential  that  the  street  shall  not  be 
obstructed  by  cars.  The  car  house  contains  1,640  ft.  of 
track,  with  the  necessary  pits,  machine  shop,  motor  repair 


FIG.  7.— STONY  RUN  VIADUCT— LAKE  ROLAND  ELEVATED  RAILWAY 


shop,  paint  shop,  etc.  While  the  terminus  of  the  line  is 
properly  at  this  point,  the  road  continues  further  for  a 
distance  of  about  two  and  a  half  miles  to  Lakeside,  a 
beautiful  park  on  the  shores  of  Lake  Roland,  which  was 
fitted  up  by  the  railway  company  as  a  pleasure  ground. 
The  length  of  the  lines  of  this  company  is  as  follows: 

Feet. 

City  Hall  to  North  Avenue  and  Oak  Street   9.534 

Oak  Street  and  North  Avenue  to  Walbrook   19,100 

Oak  Street  and  North  Avenue  to  Roland  Park   18, goo 

Roland  Park  to  Lakeside   11,100 


Total   58,634 

All  of  this   is  double  track,  with  the  exception  of 


have  been  put  under  the  chairs,  while  other  sections 
where  the  line  crosses  private  property  have  been  relaid 
with  T  rails. 

The  rolling  stock  consists  of  twenty-five  of  the  thirty 
foot  double  truck  Pullman  cars, 
which  were  used  for  a  time  on 
the  Duquesne  Traction  Company's 
road  in  Pittsburgh,  but  subse- 
quently replaced  by  smaller  cars. 
These  cars  have  been  found  too 
heavy  for  the  Lake  Roland  road 
and  will  be  replaced  with 
eighteen  foot  cars  of  a  very  hand- 
some pattern  built  by  the  J.  W. 
Fowler  Car  Company,  Elizabeth- 
port,  N.  J.  The  company  also  has 
eighteen  twenty-eight  foot  open 
cars,  built  by  the  Lewis  &  Fowler 
Manufacturing  Company.  Edison 
and  Thomson  -  Houston  motors 
are  used  on  the  present  cars.  A 
second  order  for  twenty-five  cars 
was  placed  last  month  with  the 
J.  W.  Fowler  Car  Company. 

The  line  of  this  road  is  full 
of  bad  grades  and  curves,  the 
operations  of  the  line  having  been 
handicapped  by  mistakes  in  engi- 
neering and  construction.  From 
the  City  Hall  terminus  to  Roland 
Park  there  is  a  rise  of  nearly  400 
ft.,  and  the  line  appears  to  have  been  located  with 
little  regard  to  grades  and  curves.  The  economy  in  first 
costs  attempted  by  the  promoters  of  this  road  appears  to 
have  been  a  pretty  expensive  kind. of  saving,  but  in  spite 
of  the  disadvantages  under  which  it  has  operated,  the 
road  has  been  very  successful  from  the  start  and  has  suc- 
ceeded in  building  up  a  large  traffic  in  an  entirely  new 
field. 

BALTIMORE  CITY  PASSENGER  RAILWAY. 

The  Baltimore  City  Passenger  Railway  Company 
operates  six  different  lines  of  railway,  on  three  of  which 
the  cable  has  been  introduced  during  the  past  two  years, 
and  the  remaining  lines  are  now  being  changed  from 
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FIG.  8.— VIEW  OF  TRACK— LAKE  ROLAND  ELEVATED 
RAILWAY. 


FIG.  9.— CITY  HALL  TERMINUS— LAKE  ROLAND  ELEVATED 
RAILWAY. 


portion  of  the  Walbrook  division.  All  the  track  put 
down  by  the  present  company  was  laid  with  duplex  rails. 
The  heavy  cars  of  the  company  have  made  bad  work 
with  the  roadbed,  and  on  some  portions  of  the  line  ties 


horse  to  electric  traction.  The  lines  of  this  company  tap 
the  largest  traffic  producing  sections  of  the  city,  and  con- 
verge to  the  business  center.  Baltimore  Street,  the  chief 
east  and  west  thoroughfare  of  the  city,  is  occupied  by  the 
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cable  lines  of  this  company,  and  all  of  its  lines  touch  or 
traverse  this  street  within  the  space  of  a  few  blocks  east 
and  west  of  Charles  Street.  At  the  present  time  the  three 
cable  lines  of  this  company  are  of  the  most  interest,  as 
they  are  complete  and  in  regular 
operation,  while  horses  are  still 
in  use  on  the  other  lines.  The 
White  line  extends  from  Patter- 
son Park  to  the  east,  through 
Baltimore  Street  to  the  center  of 
the  city,  and  then  strikes  away 
to  Druid  Hill  Park  on  the  north- 
west. The  Red  line  extends 
from  the  western  edge  of  the  city 
east  through  Baltimore  Street 
to  the  business  center,  and  then 
strikes  away  to  the  northeast. 
The  Blue  line  runs  north  and 
south  from  Baltimore  Street  to 
the  northern  limits,  serving  as  a 
spur  or  feeder  for  the  other  two 
lines.  Roughly  speaking,  the 
cable  system  of  this  company 
resembles  the  letter  K  with  a 
third  leg  bisecting  the  obtuse 
angle.  Free  transfers  between 
the  lines  of  this  company  are 
given  at  intersecting  points, 
thus  giving  a  very  comprehen- 
sive service. 

There  are  three  power  houses  for  the  cable  system  of 
this  company,  one  on  Eutaw  Street,  500  ft.  south  of  Bal- 
timore Street,  one  on  East  Baltimore  Street,  and  one  on 
North  Charles  Street.  Three  cables  are  driven  from  the 
Eutaw  Street  station,  one  operating  the  western  division 
of  the  Red  line  on  West  Baltimore  Street,  one  operating 
the  northwestern  end  of  the  White  line  on  Madison  Avenue 


to  the  drum  shafts.  The  cable  drums  for  the  West  Balti- 
more and  Madison  Avenue  ropes  are  fourteen  feet  in  diam- 
eter, these  ropes  running  at  a  speed  of  eleven  miles  an 
hour.    The  Baltimore  Street  rope  is  driven  from  ten  foot 


FIG.  11.— INTERIOR  OF 


FIG   10.— INTERIOR  OF  STATION— LAKE  ROLAND  ELEVATED  RAILWAY 


to  Druid  Hill  Park,  and  a  short  rope  on  Baltimore  Street 
east  from  Eutaw  Street,  through  the  crowded  portion  of 
the  city,  which  is  used  by  both  the  Red  and  White  lines. 
The  station  is  a  handsome  structure  of  red  brick  trimmed 
with  Seneca  sandstone,  with  a  frontage  of  110  ft.  and  a 
depth  of  160  ft.,  and  an  L,  70  X  47  ft.  The  driving  gear 
is  from  the  Walker  Manufacturing  Company,  and  a  rope 
drive  is  used  to  transmit  the  power  from  the  main  shaft 


EUTAW  STREET  BOILER   HOUSE— CITY  PASSENGER  RAILWAY. 

drums  at  a  speed  of  six  miles.  The  power  is  furnished  by 
two  Reynolds-Corliss  compound,  non-condensing  engines, 
with  cylinders  24  and  38  X  60  ins.  Steam  is  supplied  by 
Campbell  &  Zell  water  tube  boilers  which  are  fitted  with 
Roney  stokers.  Upton  tension  carriages,  similar  to  those 
used  on  the  Washington  &  Georgetown  road  in  Wash- 
ington, D.  C,  are  used  here  and  in  the  other  stations  of 
this  company.  A  winding  drum 
for  reeling  old  cables  has  just  been 
set  up  in  this  station,  and  similar 
reels  have  been  put  in  the  other 
houses.  It  consists  of  a  wooden 
spool  driven  by  a  small  Lidger- 
wood  hoisting  engine,  connected 
by  gearing.  The  drum  is  placed  in 
the  tension  run  and  is  designed  to 
take  the  old  rope  as  it  comes  from 
the  street. 

This  station  stands  500  ft.  from 
the  line  of  the  tracks  on  Baltimore 
Street,  and  the  three  cables  are 
carried  to  Baltimore  Street  in  a 
concrete  tunnel,  5X5  ft.,  under 
Eutaw  Street.  The  Baltimore 
Street  rope  runs  up  Eutaw  Street 
across  Baltimore  Street,  and  comes 
back  on  the  curve  leading  into 
Baltimore  Street,  being  used  in 
carrying  the  cars  around  the  curve. 
The  Madison  Avenue  rope  goes 
straight  up  Eutaw  Street  to  Madi- 
son Avenue,  and  the  West  Balti- 
more Street  rope  goes  to  the  west- 
ern terminus  of  the  line  without  a 
curve.  The  slow  Baltimore  Street 
rope  turns  up  Gay  Street  at  its 
eastern  end,  the  fast  rope  on  that 
line  being  taken  after  the  turn  into 
Gay  Street.  The  Madison  Avenue 
rope  has  80  ft.  of  100  ft.  radius 
curve,  440  ft.  of  250  ft.  radius,  and 
23,869  ft.  of  tangent,  making  a 
total  length  of  24,389  ft.  The  West  Baltimore  Street  rope 
is  23,285  ft.  long,  without  a  curve.  The  Baltimore  Street 
rope  has  153  ft.  of  40  ft.  radius  curve,  84  ft.  of  60  ft. 
radius,  4  ft.  of  250  ft.  radius,  and  8,454  ft.  of  tangent, 
making  the  total  length  8,695  ft- 

The  Baltimore  Street  station  is  of  the  same  general 
style,  and  its  equipment  is  identical  with  that  of  the  Eutaw 
Street  house,  except  in  point  of  size,  as  only  two  ropes  are 
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driven  from  the  former.  The  engines  are  22  and  36  X  60 
ins.,  and  the  cable  driving  drums  are  13  and  14  ft.  in  di- 
ameter. The  13  ft.  drum  drives  the  Gay  Street  cable  at  9 
miles  an  hour.  This  rope  goes  east  on  Baltimore  Street 
to  Gay,  and  thence  up  Gay.  This  rope  has  1,000  ft.  of 
curves  of  various  radii — 85  ft.  of  60  ft.,  195  ft.  of  100  ft., 
85  ft.  of  175  ft.,  635  ft.  of  250  ft.  radius,  and  26,009  ft-  °f 
tangent,  making  a  total  of  27,009  ft.  The  East  Balti- 
more Street  rope,  which  runs  east  from  this  power  house 
to  Patterson  Park,  in  East  Baltimore,  has  a  speed  of  n 
miles.    Its  curves  are  as  follows:  203  ft.  of  60  ft.  radius, 


lines  of  the  Traction  Company.  There'are  five  such  cross- 
ings, the  Traction  Company  having  the  upper  rope  at  all 
but  one.  The  North  Charles  Street  line  crosses  the  line 
of  the  Traction  Company  at  Fayette  Street.  The  cars  of 
the  Baltimore  City  Passenger  Railway  approach  on  the 
north  side  of  this  crossing  with  a  rising  grade  of  2  per 
cent,  and  a  curve  of  250  ft.  radius,  the  approach  from  the 
south  side  being  on  an  up  grade  of  \%  per  cent.  The 
worst  crossing,  however,  is  at  the  intersection  of  the 
Traction  Company's  tracks  on  Fayette  Street  and  those  of 
the  White  line  on  Eutaw  Street.    At  this  point  there  is  a 


105  ft.  of  75  ft.,  80  ft.  of  100  ft.,  45  ft.  of  175  ft.,  35  ft.  of 
200  ft.,  230  ft.  of  259  ft.,  and  13,234  ft.  of  tangent,  making 
a  total  length  of  13,932  ft. 

The  North  Charles  Street  station  is  similar  in  con- 
struction to  the  other  two.  The  driving  gear  in  this  sta- 
tion was  supplied  by  the  Robert  Poole  &  Son  Company, 
Walker  differential  drums  being  used.  The  engines  have 
cylinders  20  and  30  X  60  ins.  The  steam  plant  and  other 
fixtures  are  the  same  as  used  in  the  other  stations  already 
mentioned.  Only  one  rope  is  driven  from  this  house.  It 
is  driven  from  drums  8  ft.  6  ins.  diameter,  the  speed 
being  9^2  miles.  This  station  has  a  car  house  attached, 
180  X  56  ft.,  with  four  plain  tracks  and   two  open  for 


FIGS.  13  AND  14.— SECTION  AND  PLAN  OF  DEPRESSOR—' 
PASSENGER  RAILWAY. 

inspection.  This  division  of  the  road  has  the  largest 
amount  of  curves,  the  length  of  each  radius  being  as  fol- 
lows: 442  ft.  of  43  ft.  radius,  151  ft.  of  60  ft.,  44  ft.  of  100 
ft.,  70  ft.  of  150  ft.,  32  ft.  of  175  ft.,  250  ft.  of  200  ft.,  125  ft. 
of  250  ft.,  and  22,294  ft.  of  tangent,  a  total  length  of  23,- 
408  ft. 

The  track  on  the  lines  of  this  company  is  laid  with 
seventy-five  pound  girder  rails  from  the  Pennsylvania 
Steel  Company,  a  twenty-four  inch  splice  with  six  bolts 
being  used.  Cast  iron  yokes  are  used,  and  the  conduit  is 
made  of  Portland  cement  concrete  with  a  foundation  of 
American  cement  for  the  pavement.  The  Red  and  White 
lines  were  built  by  E.  D.  Smith  &  Son,  of  Philadelphia, 
and  the  Blue  line  by  E.  Saxton,  of  Kansas  City.  Thirty- 
six  inch  pulleys  are  used  on  the  curves,  with  spiral  grooved 
pulleys  wherever  the  rope  has  a  tendency  to  ride  high. 
On  the  fast  ropes  fourteen  inch  carrier  sheaves  are  used 
and  ten  inch  on  the  slow  ropes. 

One  of  the  troublesome  incidents  of  construction  for 
the  engineers  of  this  road  was  the  crossing  of  the  cable 


depression  in  the  tracks  of  the  Traction  Company,  which 
brings  the  cable  of  that  line  close  to  the  top  of  the  slot 
rail,  and  as  the  White  line  has  the  lower  rope,  the  crossing 
presents  two  problems:  First,  to  keep  the  Traction  Com- 
pany's rope  permanently  down  from  the  slot,  and,  sec- 
ond, to  depress  it  at  the  passage  of  the  White  line  cars. 
The  second  problem  is  the  usual  one,  and  is  met  in  the 
usual  way  by  the  use  of  a  hand  depressor  of  ordinary 
type.  The  high  position  of  the  upper  rope  brought  it 
above  the  convenient  point  for  contact  with  the  pulley  of 
the  hand  depressor,  and  necessitated  the  use  of  a  special 
device  designed  by  Chief  Engineer  Connett,  of  the  Balti- 
more City  Passenger  Railway.  The  accompanying  en- 
gravings show  the  construction  of  the  hand  de- 
pressor and  the  fixed  depressing  wheel,  and  with 
the  following  explanatory  notes  the  working  of 
the  device  will  be  apparent:  East  of  the  cross- 
ing there  is  an  offset  of  four  and  three-quarters 
inches  in  the  slots  of  the  Traction  Company's  line, 
and  a  small  depressor  wheel  is  placed  in  the  nor- 
mal line  of  the  Traction  Company's  cable  at  this 
point,  which  is  fourteen  feet  from  the  center  of 
the  crossing.  During  the  passage  of  a  car  the 
offset  carries  the  grip  clear  of  this  depressing 
wheel,  and  after  passing  the  cable  returns  to 
its  place  in  the  depressing  sheave.  The  depress- 
ing wheel  is  8^4  ins.  in  diameter,  with  a  5^  in. 
face  and  in.  depth  of  groove.  It  is  mounted 
on  the  end  of  a  i-J-jf-  in.  steel  spindle,  21^  ins. 
long,  running  in  boxes  set  on  the  top  line  of  the  yokes. 
This  gives  the  cable  a  fixed  position  11  ins.  below  the  top 
of  the  slot  and  brings  it  within  reach  of  the  hand  de- 
pressor. This  device  has  worked  without  defect,  and 
thus  far  the  cable  has  never  slipped  the  depressing  wheel. 
The  construction  of  the  hand  depressor  is  shown  by  the 
engraving. 

The  new  rolling  stock  for  the  cable  lines  of  this  com- 
pany consists  of  sixty-two  open  grip  cars  and  the  same 
number  of  sixteen  foot  closed  trailers.  Trains  of  two  cars 
are  run  on  all  the  lines,  the  termini  having  no  loop,  but 
straight  tracks  with  two  crossover  switches.  These  cars 
were  built  by  the  J.  G.  Brill  Company,  and  are  of  the  pat- 
tern used  in  Washington,  Cleveland,  Chicago  and  other 
cities.  The  running  gear  was  furnished  by  the  Baltimore 
Car  Wheel  Company,  and  Whitney  wheels  are  used.  The 
cars  are  handsomely  finished  in  mahogany,  and  are  of 
tasteful  design.  Ten  additional  grip  cars  have  recently 
been  received  from  the  John  Stephenson  Company,  which 
are  of  similar  pattern,  and  a  number  of  the  old  horse  cars 
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formerly  used  by  the  company  have  been  rebuilt  for  use 
as  trailers.  A  double  side-jaw  grip,  designed  by  the  en- 
gineers of  the  railway  company,  is  used.  Reversible  soft 
steel  dies  are  used,  the  life  being  about  twenty  days. 
Roebling  ropes  are  used  on  all  the  lines.  The  first  set 
were  Lang  lay,  but  some  ordinary  lay  were  bought  for 
the  second  set.  Lang  lay  will  be  used  throughout  here- 
after. 

The  electric  lines  of  the  Baltimore  City  Passenger 
Railway  Company,  now  in  course  of  construction,  will 
form  an  important  system  of  about  twenty-one  miles  of 
track.  The  Green  line,  which  traverses  the  city  diagon- 
ally from  Druid  Hill  Park  to  Canton,  has  been  relaid  with 
ninety  pound  Johnson  girder  rails  on  ties,  by  E.  D.  Smith 
&  Son,  and  the  Yellow  line,  which  extends  from  the  south- 
ern limits  to  the  center,  and  thence  to  the  northeast  of  the 
city,  has  been  relaid  with  seventy-two  pound  Johnson  gir- 
der rails  on  three  inch  chairs,  by  E.  Saxton.  The  Hall 
Springs  line  embraces  most  of  the  Yellow  line 
and  a  northern  extension  which  will  be  rebuilt 
this  spring. 

The  power  house  for  the  electric  lines  is  being 
erected  at  Light  and  Heath  Streets  in  the  south- 
ern part  of  the  city.  The  engine  room  proper 
will  be  72  ft.  wide,  116  ft.  long  on  one  side  and 
134  ft.  on  the  other.  There  will  be  a  boiler  room, 
45  X  us  ft.,  a  coal  room,  58  X  58  ft.,  a  ma- 
chine shop,  72  x  34  ft.,  and  a  car  barn  227  ft., 
long  by  64  and  50  ft.  wide.  It  is  also  the  inten- 
tion of  the  company  to  erect  extensive  car  shops 
at  this  point  in  the  future,  but  plans  for  this 
have  not  yet  assumed  definite  shape.  The  power 
plant  will  consist  of  three  Reynolds-Corliss  simple 
engines,  30  X  60  ins.,  belted  to  three  500  k.  w. 
Westinghouse  generators.  There  will  be  eight 
Campbell  &  Zell  250  h.  p.  boilers  with  Roney 
stokers.  The  engine  room  will  have  a  ten  ton  over- 
head traveling  crane  built  by  the  Maryland  Steel 
Company.  There  have  been  ordered  for  the  elec- 
tric lines  of  the  company  fifty  eighteen  foot  Brill 
cars,  with  No.  21  Brill  trucks  which  will  each 
carry  two  thirty  horse  power  Westinghouse 
motors. 

The  extensive  improvements  which  have  been 
made  by  the  Baltimore  City  Passenger  Railway 
Company  during  the  past  two  years  are  note- 
worthy for  the  high  character  of  the  work.  There 
has  been  no  stinting  of  money,  and  those  por- 
tions of  the  system  that  have  been  completed 
stand  as  good  examples  of  modern  practice  in  street  rail- 
way construction.    A.  N.  Connett,  the  chief  engineer  of 
the  company  has  much  to  be  satisfied  with  in  the  trouble- 
some problems  he  has  solved  during  construction. 


All  the  belts  used  in  the  station  of  the  City  & 
Suburban  Railway  are  Charles  A.  Schieren  &  Company's 
perforated  electric  belts,  and  are  twenty-five  inch,  double. 
All  the  belts  employed  in  the  plant  of  the  Lake  Roland 
Elevated  Railway  are  of  the  same  manufacture. 


Superintendent  Hannan,  of  the  New  York  State 
Department  of  Public  Works,  gives  considerable  space  in 
his  annual  report  to  a  discussion  on  the  electric  propul- 
sion of  canal  boats  on  the  Erie  Canal.  He  estimates  that 
the  boats  can  be  operated  for  about  ten  cents  per  mile  per 
boat,  and  at  a  speed  of  three  and  a  half  miles  per  hour. 


The  Montreal  Park  &  Island  Railway,  operating  be- 
tween Montreal  and  Sault  au  Recollets,  was  put  into  opera- 
tion last  month.  This  company  proposes  to  establish  a 
freight  service  between  midnight  and  5  a.  m.,  so  as  not  to 
interfere  with  the  regular  passenger  traffic.  The  road 
will  bring  in  buttermilk  and  farm  products,  as  well  as 
manufactured  articles,  and  arrangements  will  be  made,  it 
is  said,  with  the  Montreal  Street  Railway  Company  to  run 
into  the  center  of  the  city. 


An  Electric  Road  in  a  New  Field. 


The  Mousam  River  Railroad,  which  connects  the 
town  of  Sanford,  Me.,  with  the  nearest  freight  station  on 
the  Portland  &  Rochester  Railroad,  and  extends  to  the 
town  of  Springdale  on  that  same  road,  marks  a  new  depart- 
ure in  electric  railway  economics  in  having  a  large  freight, 
express,  mail  and  baggage  business,  besides  the  regular 
passenger  travel.  A  short  description  of  this  road  was 
given  in  a  recent  issue,  but  through  the  kindness  of  Super- 
intendent E.  K.  Day  we  are  enabled  to  present  the  follow- 
ing additional  particulars: 

Sanford  is  a  manufacturing  town  of  about  5,000 
inhabitants,  and  is  situated  on  the  Mousam  River,  at  a 
distance  of  about  three  miles  from  the  nearest  passenger 
station  on  the  steam  road.  The  Sanford  Plush  Mills,  the 
principal  industry  of  the  place,  are  about  one  and  three- 
quarters  miles  from  the  freight  station  on  the  steam  road. 


ELECTRIC  FREIGHT  LOCOMOTIVE  AT  SANFORD,  ME. 

All  of  the  baggage,  express  and  mail  business  of  the  town 
is  handled  by  this  road,  using  for  this  purpose  trail  cars 
attached  to  the  regular  closed  motor  cars. 

The  freight  and  coal  hauling  is  done  by  a  special 
electric  locomotive  in  ordinary  freight  cars,  making  a 
direct  haul  from  the  railroad  junction  to  the  point  of 
delivery.  All  coal  and  merchandise  is  brought  in  and  all 
shipping  done  in  this  manner.  An  idea  of  the  amount  of 
business  done  in  this  line  may  be  gained  from  the  fact 
that  from  February  28  last,  when  it  commenced  to  haul 
freight,  to  December  15,  23,586,377  lbs.  had  been  handled 
in  1,332  freight  cars,  an  average  of  nearly  six  cars  and 
fifty  tons  per  working  day.  This  is  certainly  a  remark- 
able showing,  and  opens  up  a  new  field  for  electric  trans- 
portation in  many  sections  where  towns  doing  large  busi- 
ness are  situated  at  a  distance  from  the  railroad.  The 
passenger  traffic  for  the  eight  months  from  May  30  was 
111,725,  with  an  average  of  eighty-five  car  miles  per  day. 

This  road  and  all  of  its  equipment  are  built  in  the 
best  possible  manner.  The  power  station  is  a  wood  and 
brick  building,  117  X  54  ft.  in  size,  and  is  situated  on  the 
line  between  Sanford  and  Springdale.  The  power  plant 
consists  of  one  seventy  horse  power  Corliss  engine,  made 
by  the  Swampscott  Machine  Company,  of  South  New- 
market, N.  H.,  and  one  150  h.  p.  Humphrey  water  wheel, 
which  together  drive  two  100  h.  p.  Westinghouse  multi- 
polar generators. 

The  trolley  wire  is  No.  o  and  the  feed  wire  No.  0000, 
all  from  the  John  A.  Roebling's  Sons  Company.  The 
poles  are  of  hard  pine  and  chestnut  with  clamp  brackets. 
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The  roadbed  is  of  the  same  construction  as  for  a  steam 
road,  with  sixty  pound  T  rails  laid  on  cedar  ties  spaced 
two  feet  to  centers,  and  equipped  with  patent  lock  switches, 
The  length  of  line  is  2.47  miles  single  track,  maximum 
grade  5^  percent,  for  700  ft.,  smallest  curve  104  ft.  radius. 
The  bonding  is  with  No.  o  soft  copper,  riveted  and  sol- 
dered on  each  end  and  also  connected  to  six  copper  plates 
fVins.  X  6  ft.  square,  sunk  three  feet  in  the  ground  near 
the  river.  The  car  house  is  forty  feet  square,  with  three 
tracks,  and  having  three  pits  lighted  by  electricity. 


since  February  28,  1893,  and  the  total  expense  for  main- 
tenance, including  turning  one  commutator,  has  been 

but*8-6*-  .....  l 

The  Everett  (Wash.)  Eleetrie  Railway. 


The  city  of  Everett,  Wash.,  is  situated  on  a  penin- 
sula about  four  miles  long  and  one  and  a  half  wide, 


formed  by  the  Snohomish 
Puget  Sound  at  this  point. 


River,  which  empties  into 
The  town  is  largely  owned 


VIEWS  ON  THE  LINE  OF  THE  EVERETT  ELECTRIC  RAILWAY— EVERETT,  WASH. 


The  rolling  stock  consists  of  two  twenty-seven  foot, 
closed  motor  cars,  built  by  the  Briggs  Carriage  Com- 
pany, of  Amesbury,  Mass.,  each  with  two  twenty  horse 
power,  single  reduction  Westinghouse  motors.  There  are 
also  two  open  trailers  and  two  box  baggage  and  express 
trailers.  All  cars  are  lighted  and  heated  by  electricity, 
Ahearn  heaters  being  used.  Bemis  trucks,  with  sand  boxes, 
and  Dorner  &  Button  track  scrapers,  are  used  on  all  cars. 

The  electric  locomotive  used,  of  which  we  show  an 
illustration,  is  furnished  with  two  thirty  horse  power 
Westinghouse  single  reduction  motors.  The  drivers  are 
three  feet  in  diameter  with  five  and  a  quarter  inch  axles. 
It  is  twenty-seven  feet  long  over  all  and  weighs  20,100 
lbs.  The  normal  speed  is  fifteen  miles  per  hour.  The 
cab  is  heated  and  lighted  by  electricity.  Sand  boxes, 
bell,  track  scrapers  and  snow  plow  are  parts  of  its  equip- 
ment. The  locomotive  hauls,  regularly,  four  cars  loaded 
with  thirteen  tons  of  coal  each  up  a  5%  per  cent,  grade, 
and  has  started  104  tons  one  time.    It  has  been  in  use 


by  the  Everett  Land  Company,  a  syndicate  of  New  York 
capitalists,  whose  intention  is  to  build  up  a  large  indus- 
trial city  at  this  point.  This  company  has  recognized  the 
fact  that  a  well  developed  electric  railway  system  is  a 
most  important  factor  in  the  growth  and  development  of 
a  city,  and  has  installed  at  Everett  an  electric  railway 
system,  which  has  materially  advanced  the  growth  of  the 
city.  For  a  considerable  extent  the  line  lies  through  un- 
inhabited territory.  One  branch  runs  from  the  Wire  Nail 
Works,  located  on  the  Sound,  directly  across  the  penin- 
sula to  the  river.  Two  other  lines  branch  off  half  way 
between  these  two  points,  one  going  in  a  southerly  direc- 
tion about  two  miles  to  a  large  paper  mill  belonging  to 
the  Puget  Sound  Pulp  &  Paper  Company,  the  other  ex- 
tending north  about  the  same  distance  to  the  Smelter  & 
Reduction  Works  and  the  Pacific  Steel  Barge  Works,  the 
Pacific  home  of  the  famous  steel  ships,  the  "  whalebacks." 

The  plant  was  constructed  by  J.  L.  Colby,  of  36  Wall 
Street,  New  York.   The  constructing  engineer  was  Prof. 
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Leo  Daft,  the  well  known  inventor  and  pioneer  in  early 
electric  railway  work.  Work  was  commenced  about  the 
middle  of  January,  1893,  and  the  plant  was  turned  over 
to  the  operating  company  July  3.  Since  that  time  it  has 
been  in  continuous  operation  without  a  stop,  day  or 
night. 

The  power  station,  which  is  of  brick  with  a  truss 
roof,  measures  97  X  56  ft.  It  is  located  on  Federal 
Street,  between  Hewitt  and  California  Street.  The  stack 
is  five  feet  in  diameter  and  measures  ninety  feet  in  height. 
The  engine  room  contains  three  cross  compound  Ball  en- 
gines, having  cylinders  of  the  following  dimensions:  One 
12  and  20  X  12  ins.,  one  11  and  19  X  12  ins.,  and  one  13 
and  22  X  12  ins.  The  first  engine  drives  three  arc  light 
machines  of  the  Standard  Electric  Company's  make,  each 
having  a  rated  capacity  of  fifty  2,000  c.  p.  lamps.  The 
second  engine  is  belted  to  a  Westinghouse  225  ampere, 
multipolar  railway  generator.  The  third  engine  is  belted 
to  two  1,000  light  Westinghouse  alternators  for  incan- 
descent lighting.  All  three  of  the  engines  are  speeded  to 
run  at  300  revolutions  per  minute.  Hoyt's  belts  are  used. 
The  engines  are  rated  at  125,  150  and  200  h.  p.  each. 

The  exhaust  is  carried  under  the  floor  to  the  con- 
denser pit,  located  between  the  engine  and  generator 
foundations,  where  it  enters  two  surface  condensers 
manufactured  by  the  Barr  Pump  Company.  The  salt 
water,  which  is  used  for  condensing  purposes,  is  taken 
from  a  crib  built  out  in  Puget  Sound,  t,ooo  ft.  from  the 
power  house.  In  the  condenser  pit  are  also  located  the 
grease  extractors,  oil  and  water  filterers  and  the  hot  well 
pump. 

The  switchboard  is  a  handsome  piece  of  California 
redwood,  highly  polished,  on  which  are  located  Westing- 
house instruments  of  latest  design,  all  of  which  are 
mounted  on  marble  bases.  It  stands  ten  feet  from  the 
wall,  allowing  easy  access  to  all  connections. 


were  designed  by  the  president,  H.  C.  Wybro,  are  of  novel 
design,  and  have  given  excellent  satisfaction.  They  are 
hopper  shaped,  with  a  gas  pipe  leading  from  the  valve 
located  at  the  bottom  of  the  hopper,  so  that  the  sand 
strikes  the  track  about  four  inches  in  front  of  the  wheels. 
The  valve  is  operated  by  a  pin  projecting  about  two  inches 
above  the  platform  floor,  and  is  operated  by  the  foot  of 
the  motorman. 

The  line  consists  of  seven  and  four-tenths  miles  of 
double  track,  with  a  maximum  grade  of  9  per  cent.,  ex- 
tending for  a  distance  of  250  ft.  It  is  laid  with  forty 
pound  girder  rail,  connected  with  six  bolt  fishplates  and 
laid  on  5  X  7  in.  Washington  fir  stringers,  which  are  in 
turn  supported  on  5  x  7  in.  X  7  ft.  ties  of  the  same  width, 
spaced  two  feet  between  centers.  The  return  circuit  is 
made  by  bonding  each  joint  with  channel  pins  and  con- 
necting to  a  copper  supplementary  at  every  fifth  joint. 
Wherever  the  double  track  is  used  the  rails  are  double 
and  cross  bonded  at  regular  intervals. 

The  overhead  trolley  wire  used  is  a  No.  0,  and  was 
purchased  from  J.  A.  Roebling's  Sons  Company.  The 
line  appliances  were  supplied  by  the  Railway  Equipment 
Company,  of  Chicago,  and  Washington  fir  poles  are  used. 

As  this  city  is  the  new  Pacific  Coast  terminus  of  the 
Great  Northern  Railway,  it  is  expected  that  the  car  line 
running  to  the  Barge  Works  will  eventually  be  extended 
across  the  river,  where  the  Great  Northern  Railway  owns 
considerable  land,  on  which  its  shops  and  roundhouses 
will  probably  be  constructed. 

An  Excellent  Cable  Record. 


The  Lang  lay  rope,  manufactured  by  George  Cra- 
dock  &  Company,  which,  as  noted  in  the  December  issue, 
was  then  running  on  the  tunnel  division  of  the  North 
Chicago  Street  Railway,  was  taken  out  on  December  2, 


CABLE  USED  ON  THE  CHICAGO  Till 

The  boiler  room,  which  measures  32  X  56  ft.,  con- 
tains a  battery  of  four  hand  made  return  tubular  boilers, 
seventy-two  inch  shell,  sixteen  feet  in  length  and  contain- 
ing eighty-two  four-inch  flues.  These  were  supplied  by 
the  Washington  Iron  Works,  of  Seattle.  Fir  and  pine 
wood  is  exclusively  used  for  fuel.  The  boiler  feedwater 
is  obtained  from  several  springs  back  of  the  boiler  room, 
but  connection  has  been  made  with  the  city  mains  for  use 
in  cases  of  emergency.  Two  Barr  pumps  are  used  for 
the  boiler  feed.  Tests  have  shown  that  60  per  cent,  of 
the  feedwater  for  the  boilers  is  obtained  from  the  con- 
densed steam  from  the  condensers. 

Directly  off  from  the  engine  room  is  a  small  store 
room  and  engineer's  office,  measuring  10  X  10  ft.,  and  a 
work  room  measuring  10  X  40  ft.  Here  all  the  testing  of 
the  arc  lamps,  transformers,  etc.,  is  carried  on,  and  every 
facility  provided  for  repairs,  rewinding  armatures,  etc. 

The  car  house  is  located  two  blocks  south  of  the 
power  house,  and  measures  57  X  100  ft.  It  is  of  brick 
and  wood,  two  stories  in  height,  and  contains  two  tracks, 
each  having  a  capacity  of  three  cars,  with  repair  pits 
under  each  track.  On  the  first  floor  is  also  located  the 
manager's,  superintendent's  and  bookkeeper's  office  The 
second  story  is  used  for  a  store  room  and  rewinding  room. 

The  rolling  stock  of  the  company  consists  of  five  cars, 
from  the  works  of  the  American  Car  Company,  of  St. 
Louis.  These  have  sixteen  foot  car  bodies,  and  are  all 
finished  inside  with  cherry  and  oak  veneer,  with  plush 
upholstered  seats.  The  exterior  coloring  is  yellow.  Each 
car  is  mounted  on  a  McGuire  Columbian  truck,  with  a 
six  foot  wheel  base  and  thirty-three  inch  wheels,  and  is 
equipped  with  two  twenty  horse  power,  single  reduction 
Westinghouse  motors.  The  vestibules  were  made  from 
designs  furnished  by  the  superintendent,  making  a  very 
attractive  looking  car.  Nuttall  trolleys  and  Lewis  &  Fow- 
ler stationary  registers  are  used.    The  sand  boxes,  which 


INEL  LINE  FOR   NINETY-EIGHT  DAYS. 

having  been  ninety-eight  days  in  service.  This  is  re- 
garded as  an  exceedingly  good  result  considering  the 
conditions  and  the  heavy  traffic  incident  to  the  World's 
Fair,  it  having  lasted  longer  than  any  other  rope  pre- 
viously employed  on  this  division.  Had  it  not  been  for  a 
heavy  snow  storm,  during  which  the  management  were 
afraid  to  risk  the  rope,  it  would  have  lasted  for  several 
days  longer. 

The  service  in  the  La  Salle  Street  tunnel,  as  is  well 
known,  is  most  severe,  as  the  cable  not  only  operates  all 
the  cable  cars  for  all  the  North  side  lines  of  Chicago,  but 
passes  about  four  sharp  curves  under  great  tension  and 
under  a  depression  pulley  at  the  bottom  of  the  tunnel. 
The  rope  was  9,760  ft.  long,  ran  at  the  rate  of  seven  miles 
per  hour,  and  the  first  splice  ran  eighty-three  days.  It  is 
one  and  three-eighths  inches  in  diameter,  of  the  Lang 
I  lay  and  is  composed  of  six  ten  wire  strands  wound  around 
a  hemp  center.  The  engraving  on  this  page  is  from  a 
photograph  of  a  section  of  the  cable  sent  us  from  Chi- 
cago, and  as  will  be  seen,  none  of  the  strands  are  broken, 
and  the  wear  is  very  evenly  distributed.  Two  of  the 
Cradock  ropes  in  the  same  place  lasted,  one,  ninety-three 
days  and  the  other  seventy-three  days,  when  it  was  still 
in  good  condition,  but  was  ruined  by  the  carelessness  of  a 
gripman.  The  North  Chicago  Street  Railway  Company 
has  just  placed  an  order  for  five  new  Cradock  ropes  for 
use  on  the  tunnel  loop,  and  also  for  a  main  line  rope, 
22,000  ft.  in  length. 

In  this  connection  it  is  interesting  io  note  that  a  rope 
by  the  same  makers,  employed  on  the  lines  of  the  Tram- 
way Funiculaire  de  Belleville,  Paris,  ran  365  days,  having 
been  put  to  work  September  21,  1892,  and  taken  up  Sep- 
tember, 21,  1893.  The  succeeding  rope  on  this  line,  manu- 
factured by  another  firm,  broke  in  eighty-five  days,  and 
has  been  followed  by  a  second  rope  of  the  Cradock 
manufacture. 
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An  Investigation  of  an  Egyptian  Franchise. 


By  Arthur  Hodges. 


My  attention  was  recently  called  to  the  fact  that  the 
Egyptian  Government  had  granted  a  concession  for  the 
construction  of  a  street  railway  in  Cairo,  and  invited  bids 
for  the  privilege  of  building  and  operating  the  same. 
Thinking  that  there  might  be  a  possibility  of  a  remuner- 
ative venture  in  a  city  of  500,000  inhabitants,  with  a  sum- 
mer influx  of  50,000  travelers,  even  though  it  was  located 
in  Egypt,  I  determined  to  investigate  the  subject,  and  hav- 
ing done  so,  it  strikes  me  that  there  may  be  something  of 
interest  in  it  for  the  readers  of  the  Journal,  as  indicating 
the  difference  in  value  between  a  street  railway  franchise 
in  America  and  a  "concession  "  in  Africa. 

The  concession  starts  out  by  saying  that  the  person 
to  whom  the  concession  is  made  ''is  authorized,  at  his 
own  risk  and  peril,  without  any  responsibility  on  the  part 
of  the  government,  and  without  the  present  authorization 
being  considered  as  constituting  any  privilege  or  mon- 
opoly whatsoever,  to  construct "  a  street  railway  upon 
certain  designated  streets.  It  is  stipulated  that  the 
"grantee  of  this  permission  shall  not  be  allowed  to  claim 
any  indemnity  whatsoever  *  *  *  *  by  reason  of  the 
condition  of  the  street,  and  the  influence  which  it  might 
exercise  over  the  preservation  and  maintenance  of  the 
railways,  nor  by  reason  of  the  opening  of  new  ways  of 
communication  or  of  the  establishment  of  new  services  of 
transportation  in  concurrence  with  that  of  the  grantee, 
nor  by  reason  of  the  interruptions  of  service  which  might 
result,  *  *  *  *  by  the  city  authorities  or  by  com- 
panies or  individuals  duly  authorized;  neither  for  any 
cause  whatsoever  resulting  from  the  free  use  of  the  public 
highway."  In  case  the  track  is  disturbed  by  private 
companies  or  individuals  "  the  reconstruction  of  the  track 
is  to  be  at  the  charge  of  the  grantee,"  and  in  case  the 
street  is  torn  up  by  the  city  authorities  or  government, 
"the  repairing  and  reconstruction  of  the  street  and  the 
track  is  to  be  at  the  charge  of  the  grantee."  The  govern- 
ment reserves  the  right  to  disturb  the  tracks,  or  to  author- 
ize others  to  do  so,  at  any  time,  without  constituting  a 
claim  for  damages,  and  the  "grantee  must  constantly 
maintain,  at  his  own  expense,  in  good  running  order,  the 
lines  of  track  and  the  paved  belt,  the  construction  of 
which  is  imposed  upon  him,  in  such  manner  as  that  the 
public  travel  is  always  easy  on  that  part  of  the  public 
highway  occupied  by  the  street  car  line."  "  At  the  time 
of  construction,  the  grantee  is  bound  to  raise  carefully 
the  materials  composing  the  pavement  where  the  line  is 
to  be  laid,  to  sort  them,  and  transport  them  to  the  places 
which  will  be  indicated  by  the  city  authorities."  "Before 
signing  the  contract  "  the  person  to  whom  the  author- 
ization is  to  be  made  "shall  deposit  in  the  safe  of  the 
Ministry  of  Finances,  as  security,  a  sum  of  three  thousand 
Egyptian  pounds,  either  in  gold  not  bearing  interest,  or 
in  bonds  of  the  Egyptian  debt,  valued  at  the  current 
price  of  the  day.  He  can  detach  the  coupons  when  due." 
The  work  is  to  be  commenced  within  nine  months  from 
the  date  of  the  authorization,  and  to  be  completed  within 
two  years,  and  "in  case  of  his  default  in  conforming  to 
either  one  of  the  periods  of  time  indicated,  the  benefit  of 
the  authorization  shall  be  declared  forfeited  as  to  him." 
"  In  case  of  forfeiture,  the  security  will  be  confiscated, 
and  the  works  already  completed  will  become  in  full 
right  the  property  of  the  government,  in  which  case  it  is 
clearly  understood  that  there  shall  not  be  due  any  indem- 
nity to  the  grantee  or  anyone  for  him."  "Forfeiture  will 
also  be  pronounced  if  at  any  time  whatsoever  the  operation 
of  the  lines  is  interrupted  totally  or  partially  during  an 
interval  of  six  months."  "Incase  of  failure  or  insolv- 
ency of  the  grantee,  the  authorization  shall  of  full  right 
become  null  and  void,  without  any  indemnity  as  well." 
The  grantee  is  not  permitted  to  sell  or  dispose  of  his 
rights  to  any  other  parties  without  permission  of  the 
government,  under  penalty  of  forfeiture.  "  The  govern- 
ment reserves  the  privilege,  in  case  of  necessity,  of  which 
it  is  and  will  remain  supreme  judge,  to  do  away  with  any 
part  or  all  of  the  roads  conceded."  In  such  case  the 
indemnification  is  to  be  decided  by  "  experts  mutually 


chosen,"  and  if  necessary,  "a  third  to  be  named  by  the 
President  of  the  Mixed  Tribunal  of  Cairo,  to  decide  be- 
tween the  first  two."  "  Forfeiture  will  be  pronounced  by 
decision  of  the  Council  of  Ministers,  and  from  that  de- 
cision there  shall  be  no  appeal  whatever."  All  decisions 
of  every  nature  are  to  be  made  by  the  government  or  its 
agents,  and  from  these  decisions  there  is  in  no  case  any 
appeal. 

In  consideration  of  these  valuable  concessions  and 
authorizations,  the  "  grantee  "  agrees  to  pay  to  the  gov- 
ernment an  "  annual  bonus  "  of  a  certain  percentage  of 
the  gross  receipts  of  the  business  (such  percentage  to  be 
agreed  upon  before  signing  the  authorization),  a  certain 
additional  "annual  bonus  "  also  to  be  agreed  upon,  and 
one-half  the  profits  above  7  per  cent.  It  is  also  agreed 
that  "at  the  expiration  of  the  thirtieth  year  the  govern- 
ment will  enter  into  free  possession  and  become  owner  in 
full  right  of  the  lines  and  roads,  of  the  fixtures,  of  all  con- 
structions erected  on  the  grounds  of  the  state,  and  of  the 
cars  or  other  rolling  stock,  calculated  at  the  rate  of  five 
cars  to  each  three  kilometers'  length  of  the  road,  which 
the  grantee  shall  be  bound  to  turn  over  to  it  in  a  good 
state  of  preservation,  all  of  which  without  the  government 
having  to  pay  any  sum  or  idemnity  whatsoever  to  the 
grantee  of  this  concession.  It  will  be  the  same  in  the 
cases  of  forfeiture  or  cancellation."  There  is  to  be  a  fine 
of  two  Egyptian  pounds  for  each  case  of  non-compliance 
with  the  clauses  of  the  authorization  or  infraction  of  the 
regulations  of  the  supervisors.  The  fines  and  other 
expenses  of  snpervisors,  experts  and  so  forth,  are  to  be 
levied  upon  the  security  which  must  be  made  good  within 
one  month.  The  capital  upon  which  the  profits  of  the 
business  are  to  be  reckoned  is  the  first  cost  of  the  road, 
to  be  determined  by  a  tribunal  appointed  by  the  govern- 
ment, and  which  is  to  include  a  sum  necessary  for  "  the 
amortization  in  thirty  years  of  the  capital  of  the  enter- 
prise." There  is  also  allowed  a  "  floating  capital  neces- 
sary to  carry  on  the  business,  but  not  to  exceed  5,000 
Egyptian  pounds." 

The  total  length  of  track  I  estimate  to  be  about  eleven 
miles.  It  is  to  be  single  track  with  necessary  turnouts. 
The  whole  construction,  including  pavement,  is  to  be 
approved  by  the  authorities.  The  minimum  radius  of 
curves  is  to  be  twenty-five  meters.  The  cars  are  to  be 
of  the  best  model,  are  to  have  a  separate  compartment 
for  ladies  who  are  alone,  and  are  to  be  kept  clean  "out- 
side and  inside."  The  employes  must  be  dressed  in  uni- 
form and  must  be  "polite  and  respectful  to  the  public." 
The  traction  may  be  by  animals  or  electricity.  The  speed 
shall  "not  exceed  eight  kilometers  (a  little  less  than  five 
miles)  an  hour."  "No  departure  of  a  car  shall  take  place 
before  sunrise  nor  after  1  o'clock  in  the  morning."  "  The 
Ministry  of  Public  Works  will  fix  annually  the  minimum 
number  of  trips  which  must  be  made  each  day  on  each 
line;  it  will  also  fix  the  hours  of  departure."  The  joining 
of  two  or  more  cars  in  the  same  train  is  prohibited.  The 
maximum  fare,  whatever  the  distance,  is  limited  to  "  a 
piastre  and  a  half"  (about  seven  and  a  half  cents),  and 
"  for  distances  up  to  two  kilometers  the  fare  shall  not 
exceed  a  half  piastre  "  (about  two  and  a  half  cents).  "Sol- 
diers and  policemen  in  uniform  shall  be  carried  at  half 
rates."  "  Children,  accompanied,  under  four  years  of 
age,  shall  be  carried  free,  if  they  are  held  on  the  knees." 
"  Postmen  and  telegraph  messengers  on  duty  and  their 
packets,  as  well  as  agents  charged  with  the  supervision 
of  the  operation  of  the  street  railways,  shall  be  carried 
free.  For  this  purpose  the  grantee  of  this  concession 
shall  send  to  the  Ministry  of  Public  Works  fifty  passes, 
which  will  be  distributed  to  the  employes  having  to  make 
vse  of  them." 

One  ludicrous  feature  is  the  requirement  that  "  the 
conductor  of  each  car  must  be  furnished  with  a  horn  to 
signal  the  approach  of  the  car,  and  assure  the  clearing  of 
the  way." 

To  those  who  may  be  anxious  to  embark  in  a  scheme 
which  promises  so  much,  I  am  sorry  to  say  that  bids  must 
be  in  before  February  1,  1894. 

I  do  not  propose  to  say  anything  further  about  the 
concession,  but  to  present  it  to  the  readers  of  the  Journal, 
leaving  them  to  make  their  own  comments  upon  it. 


February,  1894.] 
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THE  INTRINSIC  VALUE  OF  STREET  RAILWAY  INVESTMENTS. 


BY     iSDWARD      10.  HIGGINS. 


SECOND 

In  examining  the  statistics  of  local  street  railway 
systems  serving  a  population  of  from  25,000  to  50,000,  it 
is  found  that  in  the  smaller  cities  success  is  still  more  or  less 
problematical,  while  in  the  larger  it  is  much  more  certain 
though  hardly  yet  universal.  There  is  no  sharp  popula- 
tion line  marking  the  change  from  frequently  unprofitable 
to  generally  profitable  street  railway  operation,  but  for 
present  purposes  it  seems  best  to  subdivide  class  III  into 
two  sections  and  first  consider 

Class  III  a.    Surface  Railways  in  American  Cities  of  from 
23,000  to  JS,ooo  Inhabitants. 

There  are  thirty-five  cities  in  the  United  States  hav- 
ing a  population  of  from  25,000  to  35,000  by  the  census  of 
1890.  Twenty-one  are  in  the  Eastern  States,  seven  in 
the  Southern,  six  in  the  Central  and  one  in  the  Western. 
All  are  served  by  extensive  and  well  developed  street 
railway  systems.  The  total  track  mileage  now  exceeds 
2,000,  of  which  75  per  cent,  is  operated  by  electricity,  10 
per  cent,  by  horses,  and  the  balance  by  various  systems  of 
motive  power. 

Twenty-two  of  these  cities  are  represented  in  the 
Table  of  Statistics,  although  but  sixteen  appear  in  the 
class  now  under  consideration.  The  population  of  five 
cities,  with  their  suburbs,  exceeds  35,000,  while  another 
is  connected  with  a  metropolitan  system,  so  that  its  sta- 
tistics cannot  be  given  separately.  Of  the  street  railway 
systems  in  the  remaining  thirteen  cities  not  represented  in 
the  table,  one  has  suffered  a  number  of  vicissitudes  with- 
in the  past  three  years,  and  did  not  operate  in  1892,  al- 
though now  (1894)  in  operation  by  electricity,  and  the  sta- 
tistics of  the  remaining  twelve  cannot  be  obtained  in  a  suf- 
ficiently complete  form  for  present  purposes.  One  city  of 
less  than  25,000,  is  also  brought  into  this  class  by  the 
added  population  of  its  suburbs. 

At  the  end  of  the  various  fiscal  years  ending  in  1890, 
fourteen  of  the  seventeen  systems  represented  in  the  table 
were  in  operation  wholly  by  horses,  one  was  operated 
chiefly  by  horses  but  owned  a  short  steam  line,  one  was 
operated  wholly  by  electricity,  and  one  was  changing  to 
electricity,  its  horse  and  electric  mileage  being  about  in 
equal  proportions.  By  the  end  of  the  fiscal  year  of  1892 
the  conditions  were  completely  reversed.  Eleven  systems 
were  in  substantially  complete  operation  by  electricity, 
only  two  by  horses,  three  were  in  the  process  of  change 
from  horse  to  electricity,  and  one  was  operating  by 
horses,  steam  and  electricity.  The  astonishing  rapidity 
of  this  change  of  motive  power  is  also  seen  in  the  state- 
ment that  while,  in  1890,  161  miles  of  track  were  in  opera- 
tion by  horses  as  against  but  37  miles  by  electricity,  in 
1892,  248  miles  were  operated  by  motive  powers  other  than 
horses  as  against  but  50  miles  by  horses. 

HORSE  RAILWAYS  OF  1890. 

The  horse  railways  of  1890  were  capitalized  with 
moderation.  35  per  cent,  of  the  total  mileage  had  no 
funded  debt  whatever,  the  funded  debt  of  28  per  cent,  was 
less  than  $10,000  per  mile,  and  that  of  the  remaining 
37  percent,  ranged  from  $10,000  to  $20,000  per  mile  of 
track.  There  was  little,  if  any  overcapitalization  of  costs 
in  these  figures,  and  a  study  of  the  operating  statistics 
will,  therefore,  indicate  quite  clearly  the  intrinsic  value 
of  the  horse  railways  of  this  class. 

Of  the  fifteen  horse  railway  systems  under  consid- 
eration, five  earned  less  than  $1.00  per  capita  gross  in 
1890,  eight  between  $1.00  and  $2.00  per  capita,  and  two 
over  $3.50  per  capita. 

The  five  systems  earning  less  than  $1.00  per  capita  may 
be  dismissed  with  a  brief  word  of  explanation.  Their 
small  earning  power  was    due  chiefly  to  the  shortness 
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of  the  riding  distances  (2  to  5  miles  only  in  all  but  one 
case),  and  to  the  inferiority  of  the  car  service  given.  The 
latter  exceeded  4  miles  per  capita  in  but  one  case  of  the 
five,  against  from  two  to  four  times  that  figure  with  the 
more  prosperous  rail  ways  of  this  class.  The  operating  ex- 
penses of  four  of  the  five  systems  consumed  from  75  to  80 
per  cent,  of  the  passenger  income,  the  fifth  apparently  oper- 
ating with  greater  economy  at  67  per  cent.  The  net  earn- 
ings, though  comparatively  small,  ranging  from  $2,700  to 
$9,000,  were  sufficient  for  a  return  on  the  respective  capi 
tal  liabilities  of  from  3  to  11  per  cent.,  averaging  over  6 
per  cent.  It  should  be  noted  here  that,  although  these 
five  systems  made  a  somewhat  insignificant  showing  in 
1890,  the  introduction  of  electricity  has  benefited  them  all 
very  materially.  Their  passenger  income  in  1892  ranged 
from  $1.25  to  $2.33  per  capita,  and  their  net  income  was 
greatly  increased.  The  measure  of  this  increase  will  be 
discussed  immediately. 

The  eight  systems  which  earned  from  $1.00  to  $2.00 
per  capita,  fairly  represent  the  average  horse  railway  de- 
velopment of  this  class.  That  they  were  capable  of  much 
greater  usefulness  under  electricity  will  soon  appear,  but 
they  were  managed  with  great  economy  and  probably 
attained  the  fullest  measure  of  success  possible  to  them 
with  horse  operation.  Their  gross  passenger  income 
ranged  from  $30,000  to  $60,000,  the  average  earning  power 
of  the  entire  group  being  nearly  $1.50  per  capita,  $5,300 
per  mile  of  road,  and  $.16  per  car  mile,  the  latter  vary- 
ing within  wide  limits  from  $.09  to  $.25.  It  is  note 
worthy  that  the  three  roads  showing  the  smallest  in- 
come per  car  mile,  gave  a  service  far  superior  to  that 
of  the  others,  and  all  three  are  situated  in  the  Central 
States.  We  find  here  the  first  indication  of  the  excep- 
tionally good  street  railway  service,  which  is  being  given 
by  many  of  the  Western  roads,  some  of  which  have  prob- 
ably gone  too  far  in  their  attempt  to  serve  the  public,  and 
will  find  it  wise  and  necessary  to  reduce  the  service.  The 
operating  expenses  of  this  group  are  widely  different,  but 
the  larger  number  apparently  operated  at  from  $.15  to 
$.20  per  car  mile,  and  at  from  75  to  85  per  cent,  of  the 
passenger  income.  The  net  income  in  three  of  the  eight 
cases  exceeded  $10,000  and  ceased  to  be  wholly  insigni- 
ficant. The  net  income  per  car  mile  was  fairly  uni- 
form, varying  from  $.029  to  $.056,  and  the  return  on 
the  capital  liabilities  was,  in  all  but  three  cases,  above  5 
per  cent,  on  a  moderate  capitalization. 

The  two  systems  reported  which  earned  over$3.5o  per 
capita  are  evidently  exceptional.  Case  No.  51  is  a  West- 
ern city  system  which,  even  in  1890,  had  been  developed  to 
an  unusual  extent  for  a  horse  railway,  operating  over  15 
miles  of  road,  and  giving  a  service  of  34  car  miles  per 
capita.  With  such  a  stimulus  to  traffic  and  in  an  enter- 
prising and  commercially  prosperous  city,  it  is  perhaps 
not  impossible  that  the  passenger  income  should  rise  to 
over  $90,000,  this  sum  being  equivalent  to  but  $.104  per 
car  mile,  a  very  low  figure,  and  $6,000  per  mile  of  street,  a 
moderately  high  figure.  The  cost  of  this  exceptional  ser- 
vice is  shown  in  operating  expenses  which  consumed  96.1 
per  cent,  of  the  passenger  income,  leaving  a  net  income 
of  but$4,02 1,  equivalent  to  a  return  of  less  than  1  percent, 
upon  capital  liabilities  of  $36,100  per  mile  of  track.  This  re- 
sult is  not,  of  course,  satisfactory,  and  it  is  evident  that 
the  large  passenger  income  has  been  obtained  at  too 
great  a  cost.  Unfortunately,  the  1892  returns  for  this 
road,  which  has  been  completely  equipped  by  electricity, 
are  not  obtainable,  but  there  is  no  doubt  that  the  net  re- 
sults are  much  better  than  in  1890.* 

Case  No.  58  is  that  of  a  city  situated  near  a  large 

•Since  wi  lling  the  above  I  have  received  Information,  which  throws  a  decided 
suspicion  on  the  credibility  of  the  report  to  the  census  department  of  case  No.51. 
It  Is  believed  that  both  the  gross  passenger  income  ami  the  car  mileage  have 
been  overstated. 
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TABLE  II—  AMERICAN  STREET  RAILWAY  SYSTEMS 


PART    I. -STATISTICS   OF  CAPITALIZATION. 

See  "  Intrinsic  Value  of  Street  Railway  Investments." 


Horse  Railways  are  given  In  Roman  figures. 
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Current  assets  exceed  current  liabilities.       z.  Approximate, 
hands  of  receiver,  the  other  insignificant. 


1.    This  report  does  not  include  two  small  steam  motor  roads,  one  in 


metropolis.  The  system  has  always  obtained  a  heavy 
summer  excursion  traffic  from  the  larger  city,  as  well  as 
much  of  the  daily  transportation  business  tributary 
to  the  metropolis.  The  reason  for  its  large  gross  income  is 
therefore  explained,  but  here  again  we  have  even  more 
unsatisfactory  results  than  in  the  case  just  discussed 
with  respect  to  net  income.  A  service  of  32  car  miles 
per  capita,  costing  $.15  per  car  mile,  has  consumed  more 
than  the  entire  gross  income  in  1890,  leaving  a  deficiency 
of  nearly  $2,000,  while  in  1892  the  net  income  is  merely 
nominal.  In  this  particular  case,  one  cause  of  the  heavy 
operating  expenses  has  been  the  exceedingly  wretched 
condition  of  the  company's  roadbed,  situated  in  streets 
which  were  practically  unpaved,  and  which  were  in 
winter  frequently  choked  by  snow  and  ice  to  an  extent 
which  made  traffic  impossible.  The  system  is  now  being 
equipped  electrically,  and  in  an  exceptionally  complete  and 
thorough  manner,  and  it  is  believed  with  reason  that  its 
net  earnings  under  the  new  conditions  will  be  sufficient 
to  make  a  fair  return  on  both  the  old  and  the  new  invest- 
ments. 


THE  ELECTRIC   RAILWAYS  OF  [89O. 

These  were  but  two  in  number.  Case  No.  53  oper- 
ated about  10  miles  of  road;  was  capitalized  at  $31,800 
per  mile  of  track;  gave  a  service  of  22.6  car  miles  per  cap- 
ita; earned  $3.39  per  capita,  $.15  per  car  mile,  and  $9,500 
per  mile  of  road;  but  the  operating  expenses  in  that  year, 
which  was  a  year  of  change  to  electricity,  consumed  a 
little  more  than  the  entire  income,  leaving  a  small  defi- 
ciency. It  is  evident  from  the  previous  discussion  that 
this  electric  road  rose  above  the  average  of  the  horse 
railways  of  1890,  at  least  in  passenger  income. 

Case  No.  59  was,  in  1890,  a  combination  horse  and 
electric  road.  It  operated  31.3  miles  of  road,  capitalized 
at  $42,000  per  mile  of  track;  it  served  the  public  with 
nearly  45  car  miles  per  capita;  and  by  reason  thereof 
earned  $4.35  per  capita,  which  is  less  than  $.10  per  car 
mile,  and  but  $4,300  per  mile  of  street;  while  its  operating 
expenses  consumed  nearly  95  per  cent,  of  the  passenger  in- 
come, and  left  but  $8,232  of  net  income,  equivalent  to  one- 
half  of  1  per  cent,  on  the  capital  liabilities.  Unfortunate- 
ly, again,  the  1892  report  of  this  road  is  not  given. 
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PART    II. -STATISTICS   OF  OPERATION. 

Electric,  Cable  arid  Steam  Railways  are  given  In  Italics.  Copyright,  1894,  by  The  Street  Kailway  Publishing  Co. 
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1.    This  report  does  not  include  two  small  steam  motor  roads,  one  in  hands  of  receiver,  the  other  insignificant.       d.    Deficiency.         o.  From 
operation. 


THE   ELECTRIC   RAILWAYS   OF  1892. 

The  fully  reported  electric  railways  of  1892  are  but 
six  in  number,  and  as  all  are  the  successors  of  fully 
reported  horse  railways  in  1890,  the  discussion  of  their 
characteristics  can  be  best  made  by  direct  comparison  of 
the  two  financial  statements. 

The  combined  capital  liabilities  of  these  six  railways 
averaged,  in  1890,  $13,900  per  mile  of  track.  This  sum 
probably  represented  quite  closely  the  actual  cash  expend- 
itures which  the  several  companies  had  charged  to  ''Cost 
of  Road  and  Equipment  "  up  to  that  date,  although  many 
items  which  should  have  properly  been  charged  to  oper- 
ating expenses  were  very  likely  carried  to  the  capital 
account  during  the  early  history  of  the  various  companies, 
as  horse  roads  in  cities  of  this  size  can  ordinarily  be  built 
and  equipped  at  from  $10,000  to  $12,000  per  mile  of  track. 

In  facing  the  problem  of  adopting  electricity  as  a 
motive  power,  the  managers  of  horse  railway  prop- 
erties, both  in  this  and  in  other  classes,  soon  learned 
that  it  was  necessary  to  provide  nearly  enough  money 
to   entirely  rebuild  and  re-equip    their  roads  de  novo. 


The  actual  selling  value  of  their  tangible  assets  shrank 
to  insignificant  proportions.  Electric  motors  were  too 
heavy  for  the  old  cars,  and  the  latter  had  no  selling 
value;  the  introduction  of  heavy  electric  cars  made 
it  necessary  to  reconstruct  the  roadbed  and  to  sell 
the  old  rails  at  scrap  prices;  the  old  barns  and  car  houses 
were  usually  sacrificed;  and  fortunate  was  the  manager 
who  could  obtain  for  his  horses  even  one-third  of  their 
original  cost.  Nevertheless,  the  old  security  holders  had 
to  be  provided  for,  and,  naturally  enough,  the  new  invest- 
ment was  added  to  the  old  and  the  capital  liabilities 
were  made  to  represent  what  was  really  the  cost  of  build- 
ing duplicate  roads  plus  the  cost  of  extensions.  If  this 
had  been  all,  if  new  securities  could  have  been  sold  at 
par,  if  the  prices  for  apparatus  and  construction  work 
had  been  on  an  entirely  cash  basis,  and  if  the  promoters 
had  not  generally  required  large  profits,  the  percentage 
returns  on  the  new  capitalization,  even  with  the  duplica- 
tion of  investment  account  above  described,  would  prob- 
ably have  been,  in  nearly  every  case,  increased,  particu- 
larly in  the  larger  places.    Unfortunately,  however,  there 
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were  many  cases  where  these  exceptionally  favorable 
conditions  did  not  obtain.  The  most  common  form  of 
financing  these  enterprises  was  to  issue  mortgage  bonds 
having  a  par  value  somewhat  greater  than  the  valuation 
placed  upon  the  old  properties,  plus  the  estimated  require- 
ments for  making  extensions  and  equipping  by  electricity. 
Stock  was  then  issued,  frequently  for  about  the  same  par 
value  as  the  bonds,  although  the  proportions  varied  accord- 
ing to  the^fancy  of  the  promoters.  The  theory  of  the  lat- 
ter was  that  the  sale  of  the  bonds  at  a  moderate  discount 
would  provide  all  the  necessary  money  for  the  entire  work, 
and  that  the  net  income  would  largely  exceed  the  fixed 
charges,  so  that  substantial  dividends  could  be  earned 
on  the  stock.  This  theory  was  doubtless  held  with  entire 
honesty  by  nearly  all  those  who  have  so  actively  pro- 
moted street  railway  enterprises,  and  it  should  be  said 
that  the  value  of  their  estimates  of  the  earning  power  of 
these  reorganized  properties  has  been  established  in 
many  cases,  particularly  in  the  larger  cities.  Moreover,  it 
by  no  means  follows  that  the  present  mortgage  indebted- 
ness of  electric  street  railways  is  not  frequently  consider- 
ably less  than  the  total  cash  investment  in  the  properties, 
even  aside  from  those  companies  whose  capital  stock  was 
always  intended  to  represent  actual  money.  The  orig- 
inal estimates  of  cost  have  frequently  been  greatly  ex- 
ceeded in  practice,  so  that  assessments  upon  the  stock 
subsequent  to  reorganizations,  or  the  creation  of  a  float- 
ing debt,  have  been  absolutely  necessary. 

It  is  not  surprising,  therefore,  that  we  find  the  funded 
debt  of  the  six  systems  under  consideration  increased  from 
an  average  of  but  $4,100  per  mile  of  track  in  1890  to  an 
average  of  $19,900  in  18  ,2,  nor  that  the  average  capital 
liabilities  were  increased  from  $13,900  per  mile  of  track 
in  1890  to  $43,700  in  1892.  It  is  evident,  however,  that 
under  the  new  conditions  the  percentage  of  net  earnings  to 
the  funded  debt  is  a  much  fairer  measure  of  the  intrinsic 
value  of  the  properties  than  is  the  percentage  to  capital 
liabilities.  In  this  case  it  is  probable  that  the  average 
funded  debt  per  mile  of  track  ($19,900)  represents  approxi- 
mately the  present  cost  of  duplicating  the  tangible  assets 
of  the  six  electric  roads,  and  the  capital  stock  may  be 
said,  therefore,  to  represent  the  franchises. 

Now  the  earning  power  of  these  six  properties  has 
greatly  increased  since  the  change  of  motive  power.  The 
gross  passenger  income  in  1890  was  $148,536 — an  average 
of  $24,756  for  each  road,  $3,500  per  mile  of  street,  and 
$.83  per  capita.  The  gross  passenger  income  in  1892 
was  $338,145 — an  average  of  $56,358  for  each  road,  $5,700 
per  mile  of  street,  and  $1.90  per  capita.  A  portion  of  this 
increased  income  was  due  to  an  increase  in  the  average 
length  of  the  roads  from  7.1  miles  to  9.9  miles,  but  by  far 
the  larger  part  was  undoubtedly  caused  by  the  improved 
service  which  is  always  given  by  the  reorganized  properties. 

The  ratio  of  the  combined  operating  expenses  to  the 
combined  passenger  income,  which  was  exactly  80  per 
cent  in  1890,  was  reduced  to  72.2  per  cent  in  1892. 
Three  of  the  six  systems  operated  at  from  63.1  per  cent, 
to  69.5  per  cent,  and  the  remaining  three  at  about  80  per 
cent. 

The  combined  net  earnings  of  the  six  systems  was 
$97,379  in  1892,  as  against  but  $32,254  in  1890,  an  average 
of  $16,230  and  $5,376  respectively.  This  is  encouraging 
in  the  main,  four  of  the  six  systems  having  reached  a 
condition  where  their  net  earnings  are  not  wholly  subject 
to  contingencies  impossible  to  foresee  and  guard  against. 
But,  the  net  earnings  in  1892  are  equivalent  to  a  return  of 
only  3.8  per  cent,  on  the  combined  capital  liabilities,  as 
against  a  return  of  5.2  per  cent,  on  those  of  1890,  and  at 
first  sight  it  would  seem  that  the  change  of  motive  power 
has  not  been  as  yet  an  unmixed  benefit  to  the  security  hold- 
ers. Bearing  in  mind,  however,  the  previous  discussion 
and  with  the  knowledge  that  many  of  the  properties  have 
been  in  operation  for  too  short  a  time  to  have  reached  the 
full  measure  of  their  earning  power,  the  results  are  not 
unsatisfactory.  If  we  may  consider  the  funded  debt  as 
the  true  gauge  of  the  actual  cash  investment  in  these 
properties  we  have  here,  in  the  first  year  of  electric  opera- 
tion, a  return  of  8.3  per  cent,  as  against  but  5.2  per  cent, 
on  the  probable  true  investment  account  in  1890. 


GENERAL  CONCLUSIONS. 

What  then  can  be  said  of  the  intrinsic  value  of  the 
properties  of  this  class.  It  is  obviously  unfair  to  allow 
the  results  of  but  eight  systems  out  of  a  possible  twenty- 
eight  to  have  too  much  influence  on  our  judgments. 
Nevertheless,  in  the  light  of  all  the  information  at  com- 
mand, I  believe  the  following:  conclusions  will  be  found 
nearly  correct: 

1.  Properly  developed  and  well  managed  electric 
railway  systems  in  manufacturing  cities  and  towns  of  this 
class,  operating  under  average  conditions,  and  giving  a 
service  of  from  10  to  12  car  miles  per  capita  should  be 
able  to  earn  about  $2.50  gross  per  capita,  and  from  $6,000 
to  $7,000  per  mile  of  road.  Under  exceptionally  favor- 
able circumstances,  or  where  a  large  summer  traffic  can 
be  developed  by  special  attractions  the  passenger  income 
may  exceed  this  figure. 

2.  Electric  railway  systems  of  this  size  cannot  be  per- 
manently maintained  and  operated,  except  under  rarely 
favorable  conditions  at  less  than  75  per  cent,  of  the  pas- 
senger income.  This  statement  is  perhaps  surprising  but 
will  be  fully  justified,  I  believe,  by  longer  experience  and 
for  reasons  which  will  be  more  fully  explained  in  another 
chapter. 

3.  Assuming,  therefore,  that  the  safe  net  income  will 
be  25  per  cent,  of  the  gross,  we  obtain  $.625  as  the  net 
income  per  capita  reasonably  to  be  expected.  This  is  5 
per  cent,  on  $12.50,  which  is  the  measure  of  the  total 
investment  per  capita  permissible  to  the  street  railways 
of  this  class,  if  overcapitalization  of  earning  power  is  lo 
be  avoided.  Now  it  is  easily  possible  to  build  and  equip 
electric  railway  systems  in  cities  of  this  class  (at  the  rate 
of,  say,  one  mile  of  track  for  each  2,500  inhabitants  served) 
for  a  cash  expenditure  at  present  prices  of  somewhat 
less  than  $[2.50  per  capita.  For  example,  a  twelve  mile 
street  railway  system  in  a  city  of  30,000  inhabitants  can 
be  built  in  most  cases  for  about  $250,000  It  should  be 
able  to  earn  $75,000  gross  and  $18,750  net.  The  return 
on  the  investment  would  be,  therefore,  about  7.5  per  cent., 
and  this  is  roughly  the  average  intrinsic  earning  power 
of  the  properties  of  this  class. 

4.  Finally,  it  may  be  said  in  general  that  investors 
should  refuse  to  consider  any  small  electric  railway  propo- 
sition which  does  not  involve:  (a.)  The  service  of  a  present 
population  of  at  least  25,000  inhabitants;  (b.)  a  traffic  ne- 
cessity for  at  least  5  miles  of  track  and  5  cars;  (c.)  the  di- 
rect service  of  a  population  not  less  than  3,000  per  mile  of 
track;  (d.)  the  free  gift,  without  burdensome  conditions, 
of  a  franchise  running  for  thirty  years  or  more;  (e.)  the 
privilege  of  using  a  roadbed  construction  costing,  ready 
for  service,  not  more  than  $7,500  per  mile  of  track. 


AMEIilCAN  STREET  RAILWAY  SYSTEMS  SERVING 
FROM  25,000  TO  35,000  POPULATION. 


MILES  OP  TRACK. 


No.  of  miles  operated  

FUNDED  DEBT  PER  MILE  OF  TRACK. 


No.  of  miles  not  reporting  

"        "     having  no  funded  debt  

"        "        "     an  indebtedness  less  than  $5,000... 
"        "         "       "  from  $  5,000  to  $10,000. 

  •'       "      "     10,000  to  15.000. 

"         •'         "  "       "      "     15.000  to  20,000. 

"        "      "     20,000  to  30,000. 

"     30,000  to  40,000. 


CAPITAL  LIABILITIES  PER  MILE  OF  TRACE. 


No.  of  miles  not  reporting  

"        "     capitalized  at  less  than  $10,000  

"  "         at  from  $10,000  to  $  15,000. 

15,000  "  20,000. 

20,000  "  30,000. 

30,000  "  40,000.. 


1890. 


161.4 


52 

6.7 
35.2 

7.0 
47.4 


51.7 
42.1 
43.9 
11.0 


37.3 


12.1 
37.9 


50.0 


1892. 


50.4 


10.4 


6.5 


30.6 


16.9 

30.6 


247.8 


74  5 


11.4 
76.3 
13.9 
31.5 
23.5 
19.6 


74.5 


23.3 
51.1 
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AMERICAN  STREET  RAILWAY  SYSTEMS  SERVING 
FROM  25,000  TO  35,000  POPULATION. 


POPULATION  SERVED  PER  MILE  OF  STREET. 


No.  of  roads  not  reporting  

"  serving  less  than  1,000  Inhabit,  per  mile  of  street. 
"  from  1,000  to  2,000  " 


"  2,000 

11  3,000 

"  4,000 

"  5,000 

"  6,000 

"  8,000 
over 


"  3,000 
"  4,000 
"  5,000 
"  6.000 
"  8,000 
"  10,000 
10,000 


CAR  MILEAGE  PER  CAPITA. 


No.  of  roads  not  reporting  

"        "    giving  a  service  of  less  than  5  car  miles  per  capita. 

•'  of  from  5  to  10  "      "  " 

"          "             "  "     10  "  15  " 

"          "             "  "     15  "  20  "        "  " 

  "  "     20  "  25  " 

"  over  25  "      "  " 

PASSENGER  INCOME. 

No  of  roads  not  reporting   . 

"    earning  less  than  $15,000  gross  per  annum  

"        "     from $15,000  to  $20,000  gross  per  annum  ... 
20,000  "   30,000  " 


30,000 
40,000 
50,000 
75,000 
100,000 
125.000 
150,000 


40,000 
50,000 
75,000 
100,000 
125.000 
150,000 
2UO,000 


PASSENGER  INCOME  PER  MILE  OF  STREET. 


No.  of  roads  not  reporting  

"     earning  less  than  $3,000  per  mile  of  street. 


over  $16,000 
PASSENGER  INCOME  PER  CAR  MILE. 


No.  of  roads  not  reporting   

"  earning  less  than  10  cents  per  car  mile. 

from  10  to  15  

 15  "  20    "        "       •'  . 

'•    20  "  25  

 '    25   "  30  

PASSENGER  INCOME  PER  CAPITA. 


No.  of  roads  not  reporting  

"        "     earning  less  than  $1 .00  per  capita 

from  $1  00  to  $1 .50  per  capita. 


1.50 

2.00  " 

2.50  " 

3.00  " 

3.50  " 

4.00  '• 

4.50  " 
$5.00 


2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 


"        "  over 
OPERATING  EXPENSES  PER  CAR  MILE. 


No.  of  roads  not  reporting  

"  "  operating  at  less  than  10  cents  per  car  mile .. . 
"        "  "  from  10  to  15  cents  per  car  mile. 

"    15  "  20  •» 
"  "  "    20  "  25 

PERCENTAGE  OF  OPERATING  EXPENSES. 

No.  of  roads  not  reporting  

"  "  operating  at  less  than  6 
"        "  "  from  60  to 

"        "  "  "   65  " 

"  70  " 
"  75  " 
"  80  " 
"  85  " 
"  90  *' 
"  95 


over     100  % 
NET  EARNINGS. 


)  %  of  pass.  Income . . . 
65  %  of  pass,  income. 
70  %  "  . 

75  %       "  "  . 

80  %  ■•  . 

85  %  "  . 

90  %        "  "  . 

95  %  "  .  "  . 
100  %        "  "  . 


No.  of  roads  not  reporting  
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Statement  From  St.  Louis. 


We  herewith  present  a  table  showing  the  number  of 
passengers  carried  and  trips  made  by  tne  street  railways 
of  St.  Louis  for  1893,  also  the  total  for  1892,  showing  the 
annual  increase.  Hard  times  have  reduced  travel  to  a 
great  extent,  the  usual  increase  record  of  10,000,000  pas- 
sengers per  year  not  being  sustained  in  1893. 


Baden  &  St.  Louis  R.  R  

Cass  Ave.  &  Fair  Grounds  Ry.. 

Citizens'  Ry  

Jefferson  Ave.  R.  R  

Lindell  Ry  

Missouri  R.  R  

People's  Ry  

St.  Louis  R.  R  

St.  Louis  &■  Suburban  Ry  

Southern  Ry  

Union  Depot  R.  R  

Total  

Total  for  1892  

Increase  over  1892. 


Trips. 


21 
590, 
740. 
185, 
1,124, 
1,123, 
224 
791. 
255: 
3  4i 
795 


462 
652 
426 
082 
656 
612 
678 
404 
996 
785 

Hl.M.. 
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6,108,598^ 


5,382,698 


785,900)3 


465,551 
7,585.2  0 
8,746,551 
1,857,912 

14,270,478 

14,927,465 
4,663,638 

11,940,249 
8,030.182 
5,427,259 

17.766,612 


95,681,170 


91,683,7  5 


3,997,465 


Street  Railway  Recommendations  by  New  York 
Railroad  Commissioners. 


In  the  annual  report  of  the  Board  of  Railroad  Commissioners  of 
the  State  of  New  York,  recently  issued,  considerable  attention  is  paid 
to  street  railroads,  and  a  number  of  recommendations  were  made  con- 
cerning their  government  and  regulation.  These  recommendations 
may  be  summed  up  as  follows: 

All  electrically  operated  cars  on  double  track  lines  should  be 
equipped  with  gates  so  that  entrance  and  egress  can  be  had  only  on  the 
off  side  of  the  rear  platform,  and  also  that  no  one  but  the  motorman 
be  allowed  to  ride  on  the  front  platform.  Efficient  guards,  or  safety 
fenders,  should  be  attached  to  the  tracks  of  all  electric  and  cable  cars 
as  soon  as  possible.  The  speed  of  the  cars  shall  not  exceed  four  miles 
per  hour  in  crossing  streets. 

When  two  or  more  lines  cross  or  meet  an  agreement  shall  be  made 
as  to  which  line  has  the  right  of  way,  and  the  cars  of  all  other  lines  shall 
come  to  a  full  stop  before  entering  or  crossing  the  other  tracks.  In- 
spectors shall  be  employed  in  sufficient  numbers  by  all  cable  and  elec- 
tric companies,  and  all  employes  on  cars  shall  wear  a  uniform,  cap  at 
least.  Cars  passing  in  opposite  directions  shall  not  meet  on  street 
crossings.  At  congested  points  a  sufficient  number  of  employes  shall 
be  placed  to  ensure  public  safety. 

The  speed  of  all  cars  shall  be  reduced  to  a  minimum  on  all  curves 
where  the  view  is  obstructed.  The  use  of  some  form  of  air  brake  shall 
be  considered  by  the  managers  of  all  cable  and  electric  roads. 

All  applicants  for  positions  as  motormen  shall  be  subjected  to  a 
thorough  examination  for  fitness.  The  applicant  shall  then  be  placed 
in  a  shop  or  power  house  until  familiar  with  the  system,  and  then  put 
on  a  car  with  an  instructor  who  shall  certify  to  his  ability  to  serve  on 
the  lines  of  least  travel  at  first.  All  cars  on  roads  having  grades  of 
over  3  per  cent,  shall  be  equipped  with  sand  boxes  and  sand.  Stops 
shall  be  made  only  at  crossings,  or  where  blocks  are  long  at  designated 
points.  The  propriety  of  stopping  with  the  front  platform  at  the  first 
crossing  is  considered,  but  no  recommendation  is  made. 

Drivers  of  vehicles  in  cities  are  recommended  to  use  caution  in 
driving  from  cross  streets  to  streets  on  which  there  are  cable  or  elec- 
tric lines.  Twelve  miles  per  hour  is  fixed  as  the  limit  of  speed  in  Sub- 
urban districts.  The  local  authorities  should  regulate  the  speed  in 
cities.  A  mechanical  speed  governor  is  recommended.  The  use  of 
gas  or  electricity  is  recommended  on  surface  and  elevated  cars. 


A  Novel  Use  for  Electric  Cars. 


In  Bath,  Me.,  the  electric  street  cars  are  used,  it  is 
said,  by  the  city  authorities  to  inform  parents  on  stormy 
days  whether  school  will  keep.  They  have  had  big  signs 
painted,  bearing  on  one  side  the  legend,  "  No  School," 
and  on  the  other,  "  One  Session."  These,  with  the  appro- 
priate side  displayed,  are  placed  on  the  forward  fenders 
of  electric  cars,  so  that  the  public  along  the  line  ot  the 
railway  only  have  to  watch  to  know  whether  to  send  their 
children  out  or  not. 


A  company  for  building  a  street  railway  in  Puerto 
Principe,  Cuba,  was  incorporated,  December  1,  1893,  with 
the  following  officers:  President,  Elpidio  Marin;  secre- 
tary, E.  J.  Loinaz  del  Castillo;  treasurer,  Ramon  Pareias; 
superintendent,  Enrique  Loinaz.  The  capital  will  be 
$35,000  and  the  length  of  the  line  four  miles  of  track. 
The  cars  will  be  operated  by  horse  power. 
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The  Broadway  Cable  Road  Completed. 

The  year  of  1893  was  one  of  marked  importance  in  the 
transportation  annals  of  New  York  City,  and  will  always 
be  remembered  as  the  inauguration  year  for  cable  trac- 
tion downtown  in  New  York  City.  The  decision  to  in- 
stall a  cable  railway  on  Broadway  was  made  several  years 
ago,  and  at  that  time  it  was  predicted  by  many  that  on 
account  of  the  many  obstacles  the  undertaking  would 
never  be  attempted.  Work  was  commenced,  however, 
May  1,  1891,  and  the  first  cars  put  in  operation  during 
June  last.  The  engineering  difficulties  in  the  way,  instead 
of  proving  to  be  less,  were  actually  greater  than  was  an- 
ticipated, but  were  all  successfully  overcome,  and  the 
results  attained  prove  the  wisdom  of  the  management  of 
the  road  in  making  the  installation. 

During  the  last  three  or  four  years  we  have  pub- 
lished various  articles  giving  the  plans  and  recording  the 
progress  of  the  work.  The  principal  articles  appeared 
on  the  following  pages:  Vol.  IX.,  pp.  4,203,  360,  469,  517; 
Vol.  VIII.,  pp.  66,  278,  339,  428,  536,  688;  Vol.  VII.,  pp.  290, 
424,  546;  Vol.  VI.  556.    In  this  number  of  the  Street 


bars.  The  slot  rails  are  sixty-seven  pounds  in  weight  to 
the  yard  and  are  of  the  Johnson  type.  At  59th  Street 
there  is  a  crossover,  and  at  Bowling  Green  a  balloon 
loop  made  up  of  six  curves  with  radii  from  160  to  sixty 
feet. 

The  curve  yokes  employed  are  supported  upon 
brick  foundations,  each  fifty-five  and  a  half  inches 
wide  and  twenty-six  inches  high,  which  in  turn  rest  on  a 
concrete  floor  six  inches  deep,  extending  under  all  the 
curve  yokes.  A  passageway  has  been  left  on  the  inside 
of  all  the  curves,  by  which  access  is  easily  had  to  the 
curve  pulleys  for  the  purpose  of  inspection,  repairs,  etc., 
as  will  be  seen  by  reference  to  Fig.  1.  The  retaining 
walls  are  twelve  inches  thick. 

The  cable  carrying  sheaves  on  straight  line  are  four- 
teen inches  in  diameter  to  the  bottom,  and  are  of  cast  iron 
with  chilled  rims. 

The  most  difficult  and  expensive  portion  of  the  work 
connected  with  the  roadway  construction  consisted  in  the 
removal  of  the  many  gas,  water,  steam  and  sewer  mains, 
electric  conduits  and  other  sub-surface  pipes  necessary. 
The  excavation  of  the  street  upon  the  line  of  route  of  the 


FIG.  1 . — SCENE  NEAR  UNION  SQUARE  DURING  CONSTRUCTION— BROADWAY  CABLE  RAILWAY,  NEW  YORK. 


Railway  Journal  is  published  a  general  resume  of  the 
work  performed,  together  with  an  outline  of  the  plans  of 
the  Metropolitan  Traction  Company  for  cable  lines  on 
Columbus  and  Lexington  Avenues,  New  York. 

The  route  of  the  cable  line  of  the  Broadway  & 
Seventh  Avenue  Railway  Company  is  from  South  Ferry 
to  45th  Street  on  Broadway,  thence  to  59th  Street  on 
Seventh  Avenue. 

The  type  of  yoke  used  on  the  straight  line  weighs 
about  550  lbs.  The  distance  from  the  top  of  the  slot  rail 
to  the  bottom  of  the  opening  is  twenty-four  and  a  quarter 
inches,  to  the  base  of  the  yoke  thirty  and  a  quarter 
inches.  The  width  of  the  opening  is  fifteen  and  a  half 
inches.    The  curve  yokes  weigh  about  975  lbs.  each. 

On  straight  line  work  the  yokes,  which  are  spaced 
4  ft.  6  ins.  apart,  are  mounted  on  concrete  piers  18  ins. 
in  width  by  3  ft.  9  ins.  in  length,  and  6  ins.  high.  The 
manhole  walls  are  12  ins.  thick,  the  foundations  measuring 
6  ft.  X  5  ft.  7  ins.    The  conduit  has  a  sheet-steel  lining. 

The  old  paving  stones  taken  up  during  the  progress  of 
the  work  of  laying  the  railway  were  broken  on  the  ground 
by  a  stone  breaker  driven  by  a  portable  engine,  and 
formed  part  of  the  stone  used  in  the  concrete.  The  ma- 
terials forming  the  concrete  were  mixed  in  a  machine 
made  by  the  Cockburn  Barrow  &  Machine  Company  of 
Jersey  City. 

The  tram  rails  are  of  the  grooved  type,  weigh  ninety- 
one  pounds  per  yard,  and  were  rolled  by  the  Johnson  Co. 
They  are  laid  with  suspended  joints,  being  connected  by 
a  joint  clamp  manufactured  by  the  McConway  &  Torley 
Company,  of  Pittsburgh,  Pa.,  and  by  four  bolt  splice 


road,  revealed  a  regular  net  work  of  pipes  of  all  sizes  and 
every  variety,  which  had  to  be  moved  before  the  regular 
work  of  conduit  construction  could  be  commenced.  This 
task  was  one  of  herculean  magnitude,  and  its  successful 
performance  reflects  great  credit  upon  the  engineering 
ability  of  all  who  participated  in  the  work. 

The  cable  system  adopted  is  of  the  duplex  type,  two 
ropes  being  carried  on  separate  sets  of  sheaves  twenty-one 
feet  six  inches  apart  longitudinally,  and  three  and  a  half 
inches  laterally. 

At  the  curves  the  carrying  sheaves  are  mounted  in 
horizontal  planes,  the  sheaves  for  one  rope  being  above 
those  for  the  other  rope,  but  with  eccentric  axes.  A  de- 
vice known  as  a  flipper,  and  consisting  of  a  casting,  form- 
ing a  sort  of  elongated  guide  arm,  is  mounted  on  a  shaft 
between  two  yokes  at  the  entrance  to  the  curve.  This 
flipper  is  kept  in  position  by  two  spiral  springs,  and  its 
operating  edge  is  shaped  like  a  long  cam  to  give  easy 
motion  when  operated  by  the  passing  grip.  The  opera- 
tion of  the  device  is  as  follows:  When  the  grip  on  the  car 
entering  the  curve  strikes  the  cam  on  the  face  of  this 
flipper,  it  turns  it  out  of  the  way,  and  in  passing  allows 
the  flipper  to  spring  back  into  place.  If  the  outer  cable 
is  held  in  the  grip  at  the  time,  it  is  guided  by  the  flipper 
into  the  lower  curve  pulley;  on  the  other  hand,  if  the 
inner  cable  is  held  in  the  grip,  it  falls  inside  the  flipper 
arm  and  is  guided  into  the  groove  of  the  upper  curve 
pulley. 

The  ropes  used  on  the  Broadway  line  are  six  in 
number,  of  which  three  are  constantly  in  use,  the 
others  being  held  in  reserve.    The  three  sections  are 
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from  59th  to  36th  Streets  on  Seventh  Avenue,  from  36th 
to  Houston  Streets  on  Broadway  and  from  Houston 
Street  to  South  Ferry.  All  ropes  used  were  manufac- 
tured by  the  J.  A.  Roebling's  Sons  Company,  and  the 
Trenton  Iron  Works,  and  are  one  and  a  half  inches  in  di- 
ameter. This  is  probably  the  largest  diameter  of  cable 
ever  used  for  street  railway  purposes.  The  lengths  of 
the  ropes  on  the  several  sections  are  15,000  ft., 
21,000  ft.,  and  22,000  ft. 

The  grip  employed  was  devised  by  the  en- 
gineers of  the  Broadway  &  Seventh  Avenue  Rail- 
way Company.  The  lower  jaw  is  stationary  and 
the  upper  jaw  movable.  Throw-offs  are  located 
on  each  side  of  the  grip,  and  are  operated  by 
the  gripman  or  automatically,  in  case  the  grip- 
man  should  neglect  this  duty  at  a  cable  cross- 
ing or  other  point  where  the  cable  should  be 
thrown  off.  Automatic  action  is  accomplished  by 
wedges  located  in  the  conduit  and  adapted  to 
slide  under  a  cross  piece  of  the  grip,  raising  the 
upper  jaw  and  operating  the  throwoffs. 

It  was  the  original  plan  to  operate  the  sec- 
tion of  track  between  Bowling  Green,  the  pres- 
ent southern  terminus  of  the  cable  railway,  and 
South  Ferry  by  an  independent  cable  operated 
from  a  power  station  to  be  located  on  Front 
Street.  The  plan  has  been  altered,  however,  so 
that  this  section  of  road  will  be  operated  from 
the  main  power  station  by  carrying  the  main 
ropes  to  South  Ferry  as  above  described. 

The  cars  run  on  a  twenty-eight  second  headway  dur- 
ing the  busy  portion  of  the  day.  The  cable  service  is  main- 
tained from  5  a.  m.  to  3  a.  m.  An  average  of  100,000  passen- 
gers is  carried  during  each  day  during  these  hours.  Horse 
cars  are  run  every  twenty  minutes  from  3  a.  m.  to  5  a.  m. 
About  145  cars  are  required  for  the  daily  traffic  on  Broad- 
way, and  each  car  makes  six  trips.  The  cars  were  supplied 
by  the  John  Stephenson  Company,  of  New  York,  and  the 
Laclede  Car  Company,  of  St.  Louis,  and  are  mounted  on 
Stephenson,  Peckham  and  Bemis  trucks.  The  cars  meas- 
ure thirty  feet  six  inches  over  all,  and  have  a  width  of  car 
body  of  seven  feet.  The  height  of  the  car  from  the  track 
to  the  top  of  the  roof  is  ten  feet 
four  and  a  half  inches.  A  charac- 
teristic feature  is  the  extra  large 
platforms,  these  being  four  feet 
one  inch  in  the  center,  and  pro- 
tected on  the  left-hand  side  by  a 
wire  gate.  The  doors  are  double 
and  work  simultaneously.  The 
windows  on  each  side  are  eight  in 
number.  The  interior  of  the  car 
is  finished  in  maple,  with  paneled 
ceilings  and  trimmings  of  solid 
bronze,  the  seats  and  backs  are 
covered  with  Wilton  carpet.  The 
bonnets  are  supported  by  the  pil- 
lars from  the  dashboards. 

The  wheels  are  thirty  inches 
in  diameter.  A  very  popular 
feature  of  the  car  is  the  illumina- 
tion, which  is  by  Pintsch  gas. 
Each  car  has  three  chandeliers, 
with  four  burners  each.  Sterling 
registers  and  Sterling  and  De- 
Witt  sand  boxes  are  used.  One 
of  the  cars,  using  Peckham 
trucks,  is  shown  in  the  accom- 
panying engraving.  These  trucks  have  an  eight  foot 
wheel  base  instead  of  a  nine  foot;  the  wheel  of  those 
first  adopted  by  the  company  and  the  spring  support  is 
fifteen  feet  nine  inches  instead  of  ten  feet,  that  of  the 
old  trucks.  The  object  of  this  change  is  to  better  sup- 
port the  bodies  of  the  cars. 

The  Peckham  Company  is  also  putting  on  some  trucks 
with  even  more  of  a  spring  support  than  that  mentioned, 
the  support  being  seventeen  feet  six  inches,  the  wheel 
base  remaining  eight  feet.  The  truck,  without  the  car  body, 
was  illustrated  in  our  November  issue,  and  is  similar 
to  the  standard  Peckham  C  A  truck,  the  changes  men- 


tioned above  only  having  been  made  to  better  adapt  it 
for  use  on  Broadway.  There  are  at  present  fifteen  of 
this  style  of  truck  in  use  on  the  Broadway  road,  and 
they  are  giving  great  satisfaction.  The  officers  of  the 
road  speak  very  highly  of  their  easy  riding  qualities  and 
the  easy  and  efficient  action  of  the  brakes. 

A  very  interesting  result  noticed  in  the  traffic  is  that 
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it  does  not  vary  1  per  cent,  in  amount  from  8  a.  m.,  to  6 
p.  m.  This  is  true  not  only  in  the  total  traffic,  but  also  in 
the  traffic  of  the  different  sections. 

There  are  two  stations  for  operating  the  line.  The 
uptown  station  is  in  a  building  owned  by  the  company, 
bounded  by  Seventh  Avenue,  50th  Street,  Sixth  Avenue 
and  51st  Street.  The  power  plant  occupies  the 
eastern  end  of  the  building,  the  western  portion  being 
devoted  to  car  storage,  repair  rooms,  offices,  etc.  The 
cable  is  run  from  the  eastern  end  through  ablind  conduit 
to  the  main  line  on  Seventh  Avenue.  A  full  description 
of  the  power  equipment  of  this  station  was  given  in  our 
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January,  1893,  issue.  As  will  be  remembered,  the  plant 
is  in  duplicate  in  every  particular,  and  half  of  the  power 
equipment  can  be  used  to  drive  either  cable  of  the  dupli- 
cate cable  system.  The  engines  were  supplied  by  the 
Dickson  Manufacturing  Company,  of  Scranton,  Pa.,  and 
are  two  in  number.  The  cylinder  dimensions  are  36  X  60 
ins.  The  engines  run  non-condensing,  at  sixty  revo- 
lutions per  minute,  and  develop  1,000  h.  p.  each  when 
running  under  125  lbs.  pressure.  The  flywheel  of  each 
engine  measures  twenty  feet  in  diameter,  and  weighs 
fifty  tons.  Each  engine  drives  one  end  of  a  long  shaft 
extending  entirely  across  the  engine  room  and  measuring 
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eighteen  inches  in  diameter  in  the  journals  and  twenty 
inches  in  the  swell. 

This  shaft  is  divided  into  six  sections,  connected  by 
plate  couplings,  and  carries  four  driving  drums  ten  feet 
in  diameter.  These  are  not  keyed  to  the  shaft,  but 
engage  it  by  means  of  a  friction  clutch,  operated  by  rack 
and  pinion,  with  a  hand  wheel.    The  main  driven  drums 


FIG  4.— CABLE  CAR— BROADWAY  CABLE  RAILWAY,  NEW  YORK. 


are  thirty-two  feet  in  diameter,  and  weigh  sixty-five  tons 
each.  Each  is  driven  from  a  driving  drum  on  the  main 
shaft  by  thirteen  two-inch  Lambeth  cotton  ropes.  The 
main  drums  are  keyed  to  the  cable  driver  shafts,  which 
are  made  of  cast  steel,  and,  like  the  engine  shaft,  are 
eighteen  inches  in  diameter.  The  cable  drivers  are  each 
twelve  feet  in  diameter,  and  are  keyed  directly  to  the 
shafts.  They  are  of  the  solid  drum  type,  and  are  fur- 
nished with  removable  rims.  By  means  of  an  auxiliary 
engine  placed  at  the  center  of  the  engine  shaft,  while  one 
cable  and  set  of  drums  are  in  operation,  the  idle  drums 
can  be  revolved  and  the  idle  cable  drawn  in  for  inspection 
and  repairs  without  employing  the  idle  engine. 

The  tension  run  for  each  cable  is  100  ft.  in  length. 
On  the  frame  of  the  tension  carriage  is  fixed  a 
reel,  about  which  one  end  of  the  tail  rope  is  wound. 
From  the  tension  carriage  the  tail  rope  is  carried 
to  the  tension  tower,  which  is  forty-five  feet  in 
height,  and  constructed  of  wrought  iron.  The 
weights  are  semi-circular  in  form,  with  a  radius 
of  fifteen  inches,  and  weigh  seventy-five  pounds 
each. 

The  boiler  room  measures  45  X  100  ft.,  and 
contains  six  Heine  boilers  of  250  h.  p.  each.  Here 
are  also  located  a  Goubert  1,000  h.  p.  feedwater 
heater  and  two  Snow  duplex  pumps.  The  stack 
is  of  wrought  iron  and  150  ft.  in  height.  The 
machinery  at  this  and  the  downtown  station  was 
built  and  installed  by  the  Pennsylvania  Iron 
Works,  of  Philadelphia,  under  the  direction  of  B. 
W.  Grist  and  E.  A.  Moore. 

The  main  power  station  is  located  at  the 
corner  of  Houston  Street  and  Broadway,  in  the 
magnificent  office  building  erected  by  the  Broad- 
way &  Seventh  Avenue  Company,  and  is  all  be- 
low the  street  level.    The  engine  room  measures 
141  X  150  ft.,  and  is  thirty-six   feet  in  height. 
The  general   arrangement  of   the  machinery  is 
similar  in  many  respects  to  that  of  the  machinery 
at  the  uptown  power  station,  except  that  four 
cables  instead  of  two  are  driven  and  a  jackshaft 
is  used.    The  engines,  which  are  four  in  number,  are  of 
the  single  expansion  Dickson-Corliss  type,  and  may  be 
run  condensing.   Their  cylinder  dimensions  are  38  X  60 
ins.,  and  each  has  a  rated  capacity  of  1,200  h.  p.  The 
flywheel  of  each  engine  is  twenty  feet  in  diameter  and 
weighs  100,000  lbs.     Further  particulars  in  regard  to 
these  engines  were  published  in   our   May,  1892,  and 
March,  1893,  issues. 

Each  condenser  is  operated  by  a  pair  of  12  x  12  in. 
upright  engines,  the  piston  rods  of  which  extend  through 


the  floor  and  drive  two  12  X  12  in.  air  pumps,  to  which 
is  attached  a  26  in.  Knowles  patent  jet  condenser. 

The  cable  engines  are  arranged  in  pairs,  each  engine 
operating  one  end  of  a  common  shaft,  eighteen  inches  in 
diameter  in  the  journals  and  twenty-four  inches  in  the 
swell,  carrying  a  twenty-six  foot  rope  drum.  Each  en- 
gine shaft  is  divided  into  three  sections,  so  that  either 

engine  can  supply  power 
to  the  drum.  These  two 
rope  drums  drive  drums 
of  the  same  size  on  the 
jackshaft  by  means  of 
twenty  two-inch  Lambeth 
cotton  ropes.  Also  mount- 
ed loose  on  the  jackshaft 
are  four  nine  foot  drums, 
with  thirty-two  grooves 
each.  These  drums  are 
capable  of  being  put  into 
rigid  connection  with  the 
shaft  by  means  of  friction 
coupling  devices,  similar 
to  those  in  use  in  the  up- 
town station.  The  jack- 
shaft  is  divided  into  six 
sections,  connected  by 
plate  couplings,  so  that 
power  can  be  transmitted 
to  either  nine  foot  drum 
by  either  engine.  Each  of  the  nine  foot  drums  is  connect- 
ed by  thirty-four  two-inch  cotton  ropes  to  the  main  driven 
drums,  four  in  number,  keyed  to  the  cable  driver  shafts. 
These  main  driven  drums  are  thirty-two  feet  in  diameter, 
and  made  up  in  twelve  sections.  The  rim  segments  are 
made  the  entire  width  of  the  wheel,  which  has  two  dis- 
tinct sets  of  arms.  The  cable  drivers  are  twelve  and  six- 
teen feet  in  diameter  and  are  provided  with  solid  rims  con- 
taining each  five  grooves.  Arrangements  have  been  made 
for  turning  the  idle  drums  by  means  of  auxiliary  engines, 
as  in  the  uptown  power  station.  The  tension  device  is 
also  similar  to  that  in  the  uptown  power  station. 

The  boiler  room  contains  twelve  Heine  boiiers  in  two 
batteries  of  six  boilers  each.    Each  boiler  is  of  250  h.  p. 
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capacity.  Goubert  heaters,  Snow  pumps  and  Westing- 
house  separators  are  used. 

The  structure  containing  the  cable  driving  machinery, 
at  the  corner  of  Houston  Street  and  Broadway,  is,  with- 
out doubt,  the  handsomest  power  station  building,  of  any 
kind,  in  the  world.  It  is  similar  in  general  arrangement 
and  appointments  to  the  most  modern  office  buildings  of 
New  York,  and,  in  fact,  every  floor  above  the  basement  is 
devoted  to  business  purposes.  A  large  furnishing  estab- 
lishment occupies  the  ground  floor,  and  the  upper  floors 
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are  rented  for  offices.  The  executive  and  engineering 
headquarters  of  the  Broadway  &  Seventh  Avenue  Com- 
pany, the  Metropolitan  Traction  Company  and  associated 
lines  are  now  located  here.  The  building  is  eight  stories 
in  height,  and  constructed  in  Renaissance  style.  The 
lower  part  is  of  granite,  and  in  the  upper  part  buff  brick 
with  terra  cotta  trimmings  has  been  used.  The  architects 
were  McKim,  Mead  &  White. 

A  special  method  of  construction  was  adopted  to 
avoid  the  possibility  of  the  vibrations  of  the  cable  machin- 
ery, being  transmitted  to  the  building.  The  foundations 
of  the  building,  for  this  reason,  have  been  made  entirely 
independent  of  those  of  the  machinery.  The  floors  of 
the  building  are  supported  on  forty-five  interior  piers 
and  twenty-eight  piers  built  into  the  exterior  walls. 
The  exterior  piers  consist  of  steel  columns  fixed  on  a 
grillage  of  iron  bars,  all  resting  on  the  lower  part  of  the 
exterior  walls.  The  interior  piers  are  constructed  of 
large  cylinders  of  wrought  iron  or  steel  sunk  into  the 
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earth  and  filled  with  sand  below  and  concrete  above.  On 
the  top  is  a  grillage  of  iron  beams,  and  resting  on  each 
are  massive  iron  bases,  weighing  in  the  neighborhood  of 
3,000  lbs;  steel  columns  surmount  these  bases.  The  cyl- 
inders vary  in  interior  diameter  from  eight  feet  six  inches 
to  twelve  feet.  By  their  use  the  sand  foundation  is  pre- 
vented from  spreading.  Their  use  also  divides  the  sand 
on  which  the  building  is  to  be  supported  from  the  sand 
foundation  of  the  machinery  floor.  Bridges  of  iron  beams, 
resting  on  brick  walls,  are  constructed  around  the  col- 
umns supporting  the  building,  the  purpose  being  to  pre- 
vent any  part  of  the  machinery  floor  from  touching  the 
main  columns.  The  building  foundation  is  seven  feet  six 
inches  thick  at  the  base  and  three  feet  eight  inches  thick 
at  the  level  of  the  sidewalk. 

The  work  of  constructing  this  power  station  involved 
a  great  many  difficulties.  The  excavations  had  to  be  car- 
ried to  a  depth  of  forty  feet,  and  considerable  water  fil- 
tered into  the  excavation,  and  had  to  be  removed  by  the 
pumps.  The  amount  of  water  thus  raised  averaged  at  one 
time  1,250,000  gals,  in  twenty-four  hours.  On  the  north 
side  of  the  lot  was  a  building,  whose  adjacent  wall, 
100  ft.  high,  and  200  ft.  long,  had  to  be  shored  up, 
under  pinned,  and  its  foundations  carried  down  twenty- 
two  feet  below  their  former  depth.  This  was  a  long  and 
difficult  undertaking,  but  was  most  successfully  accom- 
plished without  any  settlement  of  the  building,  so  far  as 
the  most  careful  measurements  could  determine. 

Another  engineering  feat  of  great  difficulty  which  was 
successfully  encountered,  was  the  street  excavation  under 
Broadway  for  the  deflection  vaults.  These  excavations 
extended  out  a  horizontal  distance  of  forty-eight  feet 


from  the  main  wall  of  the  building  under  the  sidewalk  and 
street  pavement  which  for  several  feet  beyond  the  east  track 
of  the  cable  line  is  supported  on  trusses  and  girders. 
Special  provision  had  to  be  made  for  water,  gas  and  pneu- 
matic tubes,  which  were  encountered,  the  largest  of  which 
was  a  thirty-six  inch  main,  located  almost  directly  under 
the  east  track  of  the  road.  This  main  was  shored  up 
while  the  brick  foundation  upon  which  it  now  rests,  and 
which  also  forms  the  back  wall  of  the  wheel  pit,  was  built 
under  it.  The  other  tubes  and  pipes  were  either  carried 
above  the  pit  or  at  one  side  on  trusses  or  below  the 
floor. 

As  the  cable  machinery  was  put  in  operation  while 
the  building  was  still  far  from  completion,  the  engines 
had  to  be  run  and  the  complicated  work  of  cable  station 
operation  carried  on  actually  under  canvas  spread  for 
protection  against  the  falling  bricks  and  mortar  of  the 
bricklayers  at  work.  In  spite  of  these  adverse  conditions, 
it  is  a  fact  which  speaks  well  for  the  railway  company's 
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engineers,  that  not  a  moment's  delay  has  occurred  to  the 
road  since  the  machinery  was  started,  from  any  fault  of 
the  station  apparatus. 

OFFICERS. 

The  officers  of  the  Broadway  &  Seventh  Avenue 
Railway  Company  are:  President,  H.  H.  Vreeland;  vice- 
president,  D.  B.  Hasbrouck;  secretary,  C.  E.  Warren; 
treasurer,  H.  S.  Beattie;  superintendent,  Henry  A.  New- 
ell. All  construction  work  has  been  and  is  in  charge  of 
Major  Geo.  VV.  McNulty,  chief  engineer,  ably  assisted 
by  H.  W.  Brinckerhoff,  N.  S.  Latham,  Albert  Carr  and 
C.  I.  Earll.    The  engineer  of  operation  is  F.  L.  Hart. 

The  Broadway  &  Seventh  Avenue  Railway  is  leased 
to  the  Metropolitan  Street  Railway  Company,  a  corpora- 
tion recently  formed;  being  a  consolidation  of  the  Hous- 
ton Street,  West  Street  &  Pavonia  Ferry,  the  Broadway 
and  the  South  Ferry  Railroad  Companies.  The  Metropol- 
itan Street  Railway  Company  has  the  same  officers  as  the 
Broadway  &  Seventh  Avenue  Company. 

The  Metropolitan  Traction  Company  is  a  Philadel- 
phia corporation,  controlling  through  ownership  of  stock 
the  following  street  railway  companies  of  New  York: 
The  Metropolitan  Street  Railway  Company,  with  its 
leased  lines;  the  Broadway  &  Seventh  Avenue,  the  Sixth 
Avenue,  the  Ninth'  Avenue  and  23d  Street  Railway  Com- 
panies; the  Metropolitan  Crosstown  Railway  Company, 
with  its  leased  lines,  the  42d  Street  &  Grand  Street  Ferry 
and  the  Central  Park,  North  &  East  River  Railroad  Com- 
panies. The  officers^of  the  Metropolitan  Traction  Com- 
pany are:  President,  C.  R.  Henderson ;  first  vice-president, 
P.  A.  B.  Widener;  second  vice-president,  D.  B.  Hasbrouck; 
secretary  and  treasurer,  C.  E.  Warren. 
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H.  H.  Vreeland,  the  executive  head  of  the  operating 
company,  is  thirty-six  years  of  age,  and  is  a  thorough  rail- 
road man  by  training,  having  done  actual  service  in  all  the 
various  departments  of  railroad  work.  He  began  his 
career  in  1874  in  the  service  of  the  Long  Island  Railroad 
Company,  remaining  there  until  1881,  when  he  resigned 


FIG.  6.— YOKE  ADOPTED  FOR  COLUMBUS  AND  LEXINGTON 
CABLE  RAILWAYS,  NEW  YORK. 

to  enter  commercial  pursuits.  He  soon  returned  to  rail- 
roading, however,  in  the  service  of  the  New  York  City  & 
Northern  Railway.  Here  he  filled  a  number  of  positions, 
being  constantly  promoted  until  the  last  two  years  of  his 
services  with  the  company,  when  he  was  its  general  man- 
ager. He  was  elected  to  his  present  position  in  June, 
1893. 

J.  D.  Crimmins,  who  performed  the  street  construc- 
tion for  the  Broadway  cable  road,  is  a 
native  of  New  York  City,  and  has  been 
prominently  identified  with  many  of  the 
improvements  of  that  city  during  the  last 
twenty-five  years  as  a  large  contractor 
for  public  works.  In  connection  with  in- 
stalling the  cable  conduit,  he  also  took 
the  city's  contract  for  repairing  Broadway 
from  32d  Street  to  Bowling  Green.  In 
1892  he  was  elected  president  of  the  Met- 
ropolitan Traction  Company,  the  Broad- 
way &  Seventh  Avenue  Railway  Company 
and  other  roads  comprised  in  that  sys- 
tem, which  positions  he  has  since  resigned 
to  give  more  attention  to  a  number  of 
other  street  railway  properties  in  New 
Jersey  and  elsewhere  in  which  he  is  large- 
ly interested. 

HISTORY. 

Many  attempts  were  made  to  secure 
a  franchise  for  operating  a  street  railway 

on  Broadway  from  14th  Street  to   the  pig.  7.  

Battery,  but  none  were  successful  until 
one  was  secured  by  the  Broadway  Rail- 
way Company,  incorporated  May  8,  1884,  with  Jacob 
Sharp  as  president.  This  company  secured  the  consent 
of  the  local  authorities  in  December  of  the  same  year. 
There  were  charges  that  bribery  had  been  used  to  secure 
this  right,  and  Jacob  Sharp,  the  promoter  of  the  company, 
was  tried  on  the  charge  and  convicted,  but  obtained  a  stay, 
and  died  from  pneumonia  before  the  new  trial  came  off. 

The  road  was  built,  and  on  or  about  June  22,  1885, 


cars  were  run  by  the  Broadway  &  Seventh  Avenue  Rail- 
way Company,  in  accordance  with  an  agreement  previ- 
ously made  with  the  Broadway  surface  railway.  In  1889, 
the  road  was  sold  at  public  auction,  and  purchased  by 
the  present  owners,  and  now  forms  part  of  the  Broadway 
&  Seventh  Avenue  system. 

PROPOSED  EXTENSIONS. 

The  management  of  the  Broadway  & 
Seventh  Avenue  Railway  Company  has 
drawn  up  plans  for  proposed  cable  rail- 
ways on  Columbus  and  Lexington  Ave- 
nues, and  the  work  of  construction  has  al- 
ready been  actively  begun.  Fig.  6  gives 
section  and  plan  of  the  yoke  to  be  used. 

The  Ninth  or  Columbus  Avenue  line 
will  extend  from  the  corner  of  Seventh 
Avenue  and  53d  Street,  on  53d  Street  to 
Ninth  Avenue,  whence  it  will  extend  on 
Columbus  Avenue  to  110th  Street.  A 
power  station  will  be  erected  at  the  corner 
of  Lenox  Avenue  and  116th  Street  which 
will  operate  the  line  from  the  lower  ter- 
minus at  53d  Street  to  the  Harlem  River. 
The  section  from  the  corner  of  53d  Street 
and  Seventh  Avenue  to  noth  Street  and 
Ninth  Avenue  will  be  driven  temporarilly 
from  the  present  uptown  power  station  of 
the  company,  described  above. 

The  Lexington  Avenue  line  will  ex- 
tend from  the  corner  of  23d  Street  and 
Lexington  Avenue  north  to  the  Harlem 
River,  with  a  branch  on  106th  Street  from 
Lexington  Avenue  to  the  East  River.  Two 
stations  will  be  built,  one  at  the  corner  of 
Lexington  Avenue  and  26th  Street,  the 
other  uptown.  The  duplex  system  of  cable 
operation  will  be  used  on  both  lines. 

EMERGENCY  WAGON. 

The  engraving  Fig.  (7)  shows  an  improved  form  of 
wrecking  wagon  as  built  for  use  on  the  Broadway  cable 
road,  New  York  City,  by  the  Gleason  &  Bailey  Manufactur- 
ing Company,  Seneca  Falls,  N.  Y.  The  general  design  of 
these  wagons  is  similar  to  the  patented  fire  insurance  pa- 
trol wagons  built  by  this  company.  Unlike  an  ordinary 
wagon,  the  men  enter  from  both  rear  and  sides,  instead 
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of  from  the  end  of  the  body  only.  The  seats  run  the 
entire  length  in  the  center  of  the  wagon  and  form  spa- 
cious tool  boxes  underneath  the  top  covers,  the  men  rid- 
ing back  to  back.  The  top  of  this  center  tool  box  can  be 
made  more  accessible  by  having  the  seat,  which  forms  the 
cover,  made  sectional  and  hinged;  under  this  long  box  or 
seat  is  a  false  bottom  forming  a  long  locker  for  carrying 
poles  or  any  long  tools.    Back  of  the  driver's  seat  are 
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wrought  iron  saddles  with  straps  for  holding  horse 
blankets;  a  locomotive  swinging  alarm  bell  is  hung  under 
the  toe  board  under  control  of  the  driver's  foot.  The  foot 
piece  of  the  brake  extends  across  the  footboard,  so  that 
the  driver  can  operate  the  same  from  either  side  of  the 
seat,  or  with  both  feet,  at  pleasure.  The  wheels  are 
"Warner"  patent  of  XXX  quality,  three  feet  two  inches 
and  four  feet  two  inches  in  diameter,  respectively,  with 
2Y2  X  Y\  overlapping,  round  edge  steel  tires  and  brass 
open  hub  caps.  The  axles  are  two  and  a  quarter  inches, 
of  imported  refined  iron,  having  bronze  nuts  secured  by  a 
linch  pin.  The  springs  are  extra  oil  tempered,  and  so 
hung  in  connection  with  the  Gleason  &  Bailey  patent 
truss  gearing,  that  the  apparatus  draws  and  rides  like  a 
light  carriage.  The  body  of  the  wagon  is  eleven  feet  six 
inches  long,  five  feet  four  inches  wide,  and  nineteen  inches 
deep.  There  are  brass  railings  around  the  driver's  seat  and 
surmounting  the  wagon  body,  supported  by  composition 
stanchions.  The  steps  are  all  covered  with  corrugated 
rubber  matting.  Back  of  the  rear  wheels  is  placed  a 
heavy  metal  mudsplash.  Over  all  the  wheels  are  sprung 
substantial  metal  mud  fenders,  supported  by  wrought 
iron  brackets  on  the  body  of  the  wagon.  Iron  step  pads 
and  handles  for  mounting  to  the  driver's  seat  and  differ- 
ent openings  in  the  wagon,  are  placed  in  accessible  posi- 
tions. A  patent  wind  shield,  bulls-eye  and  tubular  lan- 
terns are  hung  either  side  of  the  seat,  so  placed  as  to 
throw  a  powerful  light  forward;  these  lanterns  are  pro- 
vided with  non-heating  handles,  so  that  they  can  be  taken 
off  and  used  when  occasion  requires.  Every  feature  and 
equipment  of  these  wagons  is  novel,  and  the  production 
of  this  company;  The  whip  socket  has  a  patent  rein 
holder  attached.  Lockers  for  special  tools,  wire  baskets, 
and  iron  framework  for  carrying  hose  bridges,  etc.,  can 
be  added  to  the  wagon  if  required.  ^ 


The  Early  Pioneers  of  the  Eleetrie  Railway. 

The  names  and  achievements  of  the  founders  of  elec- 
tric railroading  in  this  country,  if  not  familiar  to  all  elec- 
tric railroad  managers  and  engineers,  are  at  least  known 
to  most  of  those  engaged  in  the  industry.  But  compara- 
tively few,  we  imagine,  among  our  readers  are  acquainted 
with  the  personality  of  the  pioneers  of  the  electric  railway. 
All,  with  the  exception  of  Mr.  Van  Depoele,  whose  death 
robbed  the  world  of  a  most  assiduous  inventor  and 
worker,  are  living  and  in  the  full  vigor  of  their  activity 
All  are  engaged  in  some  branch  of  electrical  research. 

The  public  indebtedness  to  these  early  workers  for 
their  successful  efforts  to  transform  the  street  railway 
business,  can  hardly  be  overestimated. 

THOMAS  A.  EDISON. 

Thomas  A.  Edison,  whose  inventive  genius  has  been  fertile  in  so 
many  branches  of  electrical  science,  early  turned  his  attention  to  the 
electric  railway.  The  development  of  the  dynamo  machine  as  an 
economical  agent  for  the  production  of  electricity,  led  the  way  to  the 
adoption  of  electric  power  for  transportation,  and  Edison  was  among 
the  first  to  see  the  extensive  use  to  which  the  new  power  could  be  put. 
In  1880  Mr.  Edison  built  an  electric  locomotive  and  track,  the  latter 
being  less  than  half  a  mile  in  length,  at  Menlo  Park,  N.  J.  The  rails 
were  insulated  from  each  other,  and  each  was  connected  with  the  poles 
of  a  dynamo,  making  one  rail  positive  and  the  other  negative.  The 
voltage  was  125,  and  the  motor  was  an  Edison  dynamo  of  the  Z  or 
sixty  light  type.    This  locomotive  was  afterwards  much  improved. 

In  prosecuting  his  claim  for  patents,  soon  after  the  starting  of 
this  road,  Mr.  Edison  found  two  other  inventors,  Messrs.  Siemens  and 
Field,  with  claims  covering  largely  the  features  for  which  his  applica- 
tion was  filed.  The  claims  of  the  first  named  were  denied  by  the 
courts  to  which  recourse  was  had,  and,  as  outlined  below,  consolida 
lion  was  later  made  between  the  Edison  and  Field  interests,  resulting  in 
the  formation  of  the  Electric  Railway  Company  of  the  United  States. 

Soon  after  this  the  "  Judge  "  was  built  by  the  newly  formed  com- 
pany, and,  as  mentioned  below,  was  exhibited  at  Chicago  in  1883,  car- 
rying large  numbers  of  passengers.  Mr.  Edison,  though  since  devot- 
ing most  of  his  energy  and  time  to  other  fields  of  electrical  develop- 
ment, has  kept  up  his  interest  in  electric  railways,  and  has  taken  out  a 
number  of  patents  for  important  improvements  in  this  line. 


STEPHEN  D.  FIELD. 

Stephen  D.  Field  was  born  January  31,  1846,  at  Stockbridge, 
Mass.,  where  most  of  his  life  up  to  his  seventeenth  year  was  passed. 
In  1863,  he  went  to  California  and  entered  the  service  of  the  California 
State  Telegraph  Company.  He  remained  in  California  until  1879, 
being  most  of  the  time  engaged  in  the  promotion  ot  various  electrical 
enterprises.  He  is  the  inventor,  among  other  successful  mechanism,  of 
the  multiple  call  answering  back  signal  box,  the  dynamo  system  of 
furnishing  currents  for  the  operation  of  telegraph  lines,  the  dynamo 
quadruplex,  which  has  been  adopted  as  standard  by  the  Western  Union 
Telegraph  Company,  and  many  features  of  the  electric  railroad  of  the 
present  day. 

The  first  public  record  of  the  modern  dynamo  electric  railway  is 
claimed  by  Mr.  Field  to  be  his  United  States  patent  of  July  13,  1880, 
wherein  is  shown  the  complete  organization  of  a  practical  electric 
railway.  The  specification  clearly  shows  how  such  an  organization 
should  be  constructed  while  the  drawings  show  a  working  conductor, 
stationary  generator,  electrically  propelled  car,  trolley  pole  and  trolley 
running  on  the  under  side  of  the  working  conductor.  Directions  are 
given  for  bonding  the  rails  for  a  return  circuit,  and  the  working  con- 
ductor is  described  as  insulated  mechanically  as  well  as  electrically. 

This  patent  was  thrown  into  "  interference"  with  several  rival 
inventors,  the  result  being  to  so  embarass  and  restrict  Mr.  Field  in  his 
operations  that  long  before  the  issuance  of  his  patent  the  business  was 
so  firmly  established  in  the  hands  of  powerful  corporations  as  to  place 
the  unfortunate  inventor  so  far  in  the  back  ground  that  nothing  vvas 
left  for  him  but  recourse  to  the  courts  to  establish  his  rights.  A  law 
suit,  having  this  end  in  view  is  now  in  progress  in  the  United  States 
courts. 

Mr.  Field's  first  dates  in  the  United  States  patent  office  are  a 
caveat  filed  May  21,  1879,  and  patent  application  filed  March  10, 
1880,  and  issued  after  a  prolonged  interference  in  1S89.  In  May,  1880, 
Mr.  Field  commenced  the  construction  at  Stockbridge,  Mass.,  of  an 
experimental  electric  railway,  but  was  delayed  by  various  causes,  so 
that  the  road  was  not  put  in  operation  until  1SS1,  when  it  ran  for  some 
time  very  successfully.  At  the  Chicago  Railway  Exposition,  in  1883, 
the  Electric  Railway  Company  of  the  United  States,  which  then  repre- 
sented both  the  Field  and  Edison  interests,  as  mentioned  above,  exhib- 
ited an  electric  locomotive,  the  "  Judge,"  weighing  about  three  tons 
and  operating  by  a  third  rail.  This  locomotive  was  put  in  operation 
luneg.  18S3,  drawing  a  trail  car,  and  carried  over  26,000  passengers 
during  the  two  weeks  in  which  it  ran.  The  Field  and  Edison  interests 
were  afterwards  separated,  the  patents  of  the  former  being  retained  by 
Mr.  Field  and  those  of  the  latter  by  the  Edison  Electric  Light  Com- 
pany, now  represented  by  the  General  Electric  Company. 


FRANK  J.  SPRAGUE. 

Ensign  Frank  J.  Sprague,  a  graduate  of  the  Annapolis  Naval 
Academy,  class  of  '78,  installed  his  first  electric  railway  in  the  Durant 
sugar  refinery  on  East  24th  Street,  New  York,  in  May,  1886.  Pivoted 
trucks  underneath  a  platform  car  were  used,  and  the  method  of  gear- 
ing and  motor  support  adopted  was  sim  ilar  to  that  now  in  use,  so  that 
this  equipment  may  be  regarded  as  the  prototype  of  the  present  direct 
geared  type  of  motor  car  equipment.  Previous  to  the  date  mentioned 
above,  Mr.  Sprague  had  become  well  known  in  the  electric  field 
through  his  investigations  in  electric  railway  and  motor  work,  and  in 
being  the  patentee  of  a  large  number  of  valuable  inventions  relating 
to  the  electric  transmision  of  power,  he  being  the  first  to  bring  out  a 
constant  speed  motor  for  stationary  work. 

In  the  summer  of  1886,  Mr.  Sprague  commenced  a  long  continued 
series  of  experiments  on  the  34th  Street  branch  of  the  New  York  Ele- 
vated Railway,  with  a  car  equipped  with  a  pair  of  pivoted  trucks,  and 
in  the  spring  of  the  following  year  the  Sprague  Electric  Railway  & 
Motor  Company  took  a  contract  for  equipping  the  Passenger  Railway, 
of  St.  Joseph,  Mo.,  and  the  Union  Passenger  Railway,  of  Richmond, 
Va.  The  latter  was  for  eighty  motors,  eleven  miles  of  track,  and  375 
H.  P.  generating  plant,  and  the  road  was  to  be  completed  in  ninety 
days,  at  a  cost  of  $110,000.  These  roads  were  started  experimentally 
in  the  tall  of  1887,  but  the  Richmond  road  not  regularly  until  the 
beginning  of  February,  1888.  The  electric  railway  at  Richmond  was 
by  far  the  largest  which  had  up  to  that  time  been  equipped,  and  as  the 
results  attained  were  largely  instrumental  in  giving  electric  railway 
construction  the  impetus  which  it  has  since  had,  and  in  convincing 
street  railway  managers  of  the  successful  commercial  results  obtainable 
with  electric  power,  it  seems  fair  to  say  that  to  Mr.  Sprague,  more 
than  to  any  other  one  man,  is  due  the  credit  of  inaugurating  the  enor- 
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raous  development  of  the  electric  railway  industry  in  this  country 
which  has  excited  the  amazement  and  admiration  of  foreign  engineers 
and  workers  in  the  "  tramway"  field. 

The  characteristics  of  the  Sprague  motor  equipment,  as  used  in 
elevated  railway  experiments  in  New  York,  and  in  the  railway 
at  Richmond,  and  which,  it  is  claimed,  were  new  in  electric  rail- 
way practice  up  to  that  time  were  :  An  independent  truck  with 
motors  exteriorly  centered  upon  the  driven  axles  so  as  to  main- 
tain parallelism  between  the  driving  shaft  and  the  driven  axles; 
flexible  support  of  part  of  the  weight  of  the  motors  on  the  truck  to 
allow  perfect  freedom  in  following  the  motions  of  the  axles,  suspension 
being  below  the  car  springs;  the  method  of  flexible  suspension,  avoid- 
ing all  shock  and  jar  and  danger  of  stripping  gearing,  and  the  mainte- 
nance at  all  times  of  a  spring  touch  to  prevent  back  lash  of  the  gears; 
direct  single  reduction  of  gearing;  the  use  of  fixed  brushes  for  both 
forward  and  backward  running.  This  equipment  marked  the  abolition 
of  ropes,  belts,  sprocket  wheels  and  chains  for  the  reduction  between 
armature  and  axle.  Besides  the  characteristics  already  mentioned, 
the  Richmond  road  exhibited  the  following  unique  peculiarities:  A 
feeder  system  with  main  and  working  conductor,  the  latter  being  of 
silicon  bronze;  main  and  working  conductor  system  also  applied  to  the 
rails;  a  universally  movable  trolley  carried  in  the  center  of  the  car  body; 
a  series  multiple  and  commutated  field  magnet  method  of  control; 
single  movement  control  for  both  speed  and  direction  of  movement. 

Mr.  Sprague's  first  proposal  for  a  centrally  located,  upper 
pressure,  contact  trolley  taking  current  from  a  conductor  above  the 
track,  and  following  the  line  of  all  tracks  and  switches,  was  in  connec- 
tion with  a  suggested  electrical  equipment  for  the  underground  rail- 
road in  London  in  1882  and  1883. 

When  the  Sprague  Electric  Railway  &  Motor  Company  was  ab- 
sorbed by  the  Edison  General  Electric  Company,  Mr.  Sprague  was 
retained  by  the  latter  company  as  consulting  electrical  engineer,  but 
wishing  to  be  independent,  he  resigned  the  position  at  the  end  of  a 
year,  to  devote  himself  to  the  solution  of  other  problems,  but  remained 
in  touch  with  consulting  work  as  president  of  the  corporation  of 
Sprague,  Duncan  &  Hutchinson,  Limited. 

In  spite  of  extended  work  in  other  lines  of  electrical  research,  Mr. 
Sprague  retains  his  fondness  for  the  electric  railway  field,  in  which  he 
has  performed  such  valuable  services,  and  it  is  rumored  that  he  will 
re-enter  the  tramway  field.  He  is  an  enthusiastic  advocate  of  the  use 
of  electric  power  for  heavier  work,  and  in  connection  with  Doctors 
Duncan  and  Hutchinson  has  nearly  completed  a  1,000  H.  P.  electric 
locomotive,  for  the  North  American  Company  for  experimental  work. 
On  this  subject,  however,  he  avoids  all  visionary  propositions,  his 
belief  being  epitomized  in  a  statement  made  in  his  inaugural  address  as 
president  of  the  American  Institute  of  Electrical  Engineers,  in  Chi- 
cago, in  1892:  "  It  narrows  itself  down  to  the  one  question  of  the 
number  of  train  units  operated  between  the  terminal  points."  He 
has  also  devoted  more  thought  than  probably  any  other  electrical  engi- 
neer to  the  solution  of  the  New  York  rapid  transit  problem,  and  his 
plans,  if  adopted  by  the  Rapid  Transit  Commission,  would  undoubt- 
edly result  in  the  removal  of  this,  at  present,  perplexing  question  from 
the  minds  of  New  Yorkers.  He  is  the  representative  in  this  country 
of  the  Greathead  system  as  exemplified  in  London. 

Mr.  Sprague's  recent  work,  like  that  in  the  early  electric  railway 
field,  displays  great  originality  of  thought,  combined  with  a  fertility  of 
invention  in  the  application  of  mechanical  and  electrical  principles, 
and  his  ambition  now  is  to  make  the  hydraulic  elevator  an  obsolete 
machine.  Associating  himself  with  Chas.  R.  Pratt,  he  attacked  the 
hardest  elevator  duty,  and  the  new  Postal  Telegraph  building  has 
challenged  the  hydraulic  elevator  on  its  own  grounds  in  6ne  of  the 
largest  plants  in  New  York  by  machines  illustrating  one  of  the  most 
interesting  examples  of  the  direct  application  of  electric  power  to 
mechanical  work,  and  of  ^departure  from  established  standards.  The 
Sprague  Electric  Elevator  Company  is  now  building  a  substantial 
factory  at  Bloomfield,  N  J.,  where,  it  is  rumored,  some  new  inventions 
of  Mr.  Sprague's  will  be  brought  out,  which  will  revolutionize  the  meth- 
ods of  this  important  industry. 

Mr.  Sprague's  inventions  have  rewarded  him  from  a  financial 
standpoint,  and  he  has  amassed  a  considerable  fortune  which  is  unhesi- 
tatingly spent  in  developing  new  work.  He  is  married,  has  one  son, 
and  lives  in  a  very  handsome  residence,  the  former  residence  of  a  son 
of  General  Grant,  on  West  End  Avenue,  in  New  York  City. 

LEO  DAFT. 

Leo  Daft  was  born  in  Birmingham,  Eng.,  in  November,  1843. 
His  father  was  Thomas  B.  Daft,  a  prominent  civil  engineer.  Mr.  Daft 
early  showed  a  leaning  toward  mechanical  and  electrical  pursuits,  and 
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in  1858  entered  the  University  College,  at  London,  where  he  had 
many  opportunities  for  special  instruction,  and  where  he  became  ac- 
quainted with  Sir  William  Siemens,  who  lent  him  considerable  elec- 
trical apparatus  for  carrying  on  his  experiments. 

Mr.  Daft  came  to  America  in  1866,  and  first  engaged  in  railroad 
engineering,  afterwards  in  various  minor  enterprises.  He  went  to 
England  in  1879,  Dut  upon  his  return  to  this  country,  about  two  months 
later,  the  developing  activity  in  electrical  matters  attracted  his  atten- 
tion, and  recalled  him  to  his  old  profession.  His  first  connection  was 
with  the  New  York  Electric  Light  Association,  which  was  soon  merged 
into  the  Daft  Electric  Light  Company,  with  works  first  in  New  York, 
then  in  Greenville,  N.  J.,  and  later  in  Marion,  N.  J.  The  company 
was  almost  immediately  and  exclusively  devoted  to  the  development 
of  electric  power,  and  established  several  electric  power  stations  in 
Boston,  New  York,  Worcester  and  elsewhere.  In  1883,  Mr.  Daft 
built  an  electric  locomotive  called  the  "  Ampere,"  for  use  on  the  Sara- 
toga &  McGregor  Electric  Railroad,  and  in  the  following  year  installed 
a  short  line  at  Coney  Island.  In  the  early  part  of  the  spring  of  1885, 
Mr.  Daft  was  requested  to  furnish  an  electric  equipment  for  the  Balti- 
more Union  Passenger  Railway  Company,  and  on  August  8,  1885,  this 
road  was  put  into  operation.  The  first  motor  cars  used  were  the 
"  Morse"  and  the  "  Faraday,"  and  a  third  rail  was  used  to  conduct  the 
current  to  the  car.  The  Daft  system  was  adopted  on  a  number  of 
roads,  and  the  Daft  locomotive,  "  Ben.  Franklin,"  was  operated  for 
some  time  on  the  Ninth  Avenue  elevated  road,  in  New  York  City. 

Mr.  Daft  is  now  engaged  as  a  consulting  electrical  engineer  on  the 
Pacific  Coast,  with  headquarters  at  Seattle,  Wash.,  and  has  turned  his 
attention  chiefly  to  long  distance  power  transmission  and  large  railway 
and  light  installations.  One  of  these  latter  has  recently  been  com- 
pleted at  Everett,  Wash.,  under  his  supervision,  and  is  in  very  success- 
ful operation. 

WALTER   H.   KNIGHT  AND   EDWARD   M.  BENTLEY. 

The  names  of  Walter  H.  Knight  and  Edward  M.  Bentley  are 
closely  associated  in  the  early  history  of  electric  railroading,  in  which 
they  took  a  prominent  part.  In  1883  Mr.  Knight  resigned  from  the 
electrical  department  of  the  Patent  Office  to  take  charge  of  some  elec- 
trical engineering  work,  and,  forming  with  Mr.  Bentley  the  Bentley- 
Knight  Railway  Company,  was  soon  engaged  in  electric  railroad 
experimenting. 

The  first  electric  road  of  the  company  was  built  in  the  fall  of  1883, 
in  the  yard  of  the  Brush  Electric  Works  at  Cleveland,  where  Messrs. 
Bentley  and  Knight  equipped  a  street  car  with  a  Brush  motor,  and  built 
a  short  section  of  conduit.  The  first  public  line  equipped  by  the 
Bentley-Knight  Railway  Company  was  the  Quincy  Street  extension 
of  the  Garden  Street  line  of  the  East  Cleveland  Company's  system. 

Work  on  this  road  was  begun  in  the  early  summer  of  1885,  and  on 
August  1,  of  the  same  year,  a  street  car  was  put  in  operation.  This 
car  was  immediately  used  in  the  business  of  the  company,  and,  so  far 
as  was  possible,  was  kept  in  continuous  operation.  The  road  was,  of 
course,  largely  an  experiment,  and  many  changes  were  made  to  ascer- 
tain the  best  form  of  gearing,  motor  control  and  line  construction,  but 
it  was  operated  regularly  as  part  of  the  service  of  the  railway  company, 
and  was  the  first  commercial  electric  railway  in  this  country.  It  was 
about  two  miles  long,  with  a  branch  track,  and  the  current  was  taken 
by  a  collecting  device  passing  through  a  slot  in  the  conduit,  making 
contact  with  the  conductors  there. 

Messrs.  Bentley  and  Knight  were  next  engaged  in  the  construction 
of  a  trolley  road  at  Woonsocket,  R.  I.,  and  then  in  the  construction  of 
a  combined  trolley  and  conduit  road  at  Allegheny,  Pa.  The  latter 
was  on  the  Federal  Street  line,  and  operated  successfully  for  several 
years.  A  combined  trolley  and  conduit  road  at  Boston,  and  an  over- 
head trolley  road  at  Lowell  were  afterwards  installed  by  the  Bentley- 
Knight  Company.  Soon  afterwards  this  company  was  absorbed  by 
the  Thomson-Houston  Electric  Company. 

Mr.  Knight  was  a  resident  in  Boston  at  the  time  that  the  West  End 
Railroad  Company  of  that  city  was  proposing  the  equipment  of  its  line 
with  the  cable  system,  but  President  Whitney's  attention  having  been 
directed  to  the  advances  being  made  in  electric  traction,  a  trip 
was  made  to  the  Bentley-Knight  road  at  Allegheny,  Pa.,  and  the 
Sprague  road  at  Richmond,  Va.  Before  his  return  Mr.  Whitney  had 
concluded  to  change  over  to  the  electric  system,  and  Mr.  Knight  was 
delegated  to  select  a  site  for  the  power  station  and  draw  up  general 
plans.  Soon  after  the  absorption  of  the  Bentley-Knight  Company  by 
the  Thomson- Houston  Company,  mentioned  above,  Mr.  Knight  be- 
came chief  engineer  of  the  railway  department  of  that  company,  a 
position  which  he  still  holds  in  its  successor,  the  General  Electric 
Company. 
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Mr.  Bentley,  after  the  absorption  of  the  Bentley-Knight  Railway 
Company,  engaged  in  the  practice  of  law,  and  is  now  a  member  of  the 
firm  of  Bentley  &  Blodgett,  attorneys,  Boston. 

JOHN  C.  HENRY. 

John  C.  Henry  was  born  in  Woodstock,  Ont. ,  in  1848.  He  learned 
telegraphy  at  an  early  age,  and  was  connected  with  several  railroads 
as  train  dispatcher.  In  1869  he  entered  the  service  of  the  Union 
Pacific  Railway  Company,  of  the  Eastern  Division,  as  electrician. 
During  his  connection  with  this  road,  which  lasted  about  ten  years,  he 
brought  out  a  number  of  valuable  inventions,  including  the  Henry 
Velocimeter.  This  device  has  been  slightly  modified  by  Mr.  Boyer, 
who  was  in  Mr.  Henry's  employ,  and  is  well  known  as  the  Boyer  Speed 
Recorder.  During  his  service  as  railway  electrician,  Mr.  Henry  de- 
voted a  great  deal  of  study  to  the  subject  of  the  application  of  electric 
power  to  the  operation  of  cars. 

In  1884-5,  Mr.  Henry,  who  was  then  a  resident  of  Kansas  City, 
constructed  there  an  electric  railway,  using  overhead  wires.  This  road 
is  claimed  to  be  the  first  of  the  kind  ever  constructed.  In  the  fall 
of  1885,  he  made  some  experiments  in  heavy  electric  railroading  on 
a  branch  of  the  Fort  Scott  Steam  Railroad,  where  heavy  freight  cars 
were  operated.  Mr.  Henry  later,  in  1886,  equipped  the  Kansas  City 
Fifth  Street  Railroad  with  his  street  railway  system.  Here  he  em- 
ployed, it  is  claimed,  for  the  first  time  the  following  features  which  are 
still  in  common  use:  The  trolley  wires  were  of  No.  1  hard  drawn 
copper  and  were  supported  centrally  over  the  street  from  insulators 
and  span  wires  to  poles  placed  along  the  curb  lines;  the  trolley  en- 
gaged the  sides  and  bottom  of  the  wires  and  was  so  held  by  spring 
pressure;  the  current  was  supplied  by  compound  wound,  constant 
potential  dynamos;  the  motors  were  series  wound  and  were  journaled 
on  the  car  axles  at  one  end,  the  other  end  being  spring  supported;  the 
gearing  was  encased  and  ran  in  oil;  the  practice  of  using  two  pairs  of 
tapering  brushes  was  discarded  and  a  single  pair  which  abutted  the 
commutator  was  substituted.  An  independent  switch  was  added  to 
reverse  the  motor  instead  of  shifting  the  brushes. 

In  1887,  Mr.  Henry  removed  to  San  Diego,  Cal.,  and  constructed  a 
number  of  electric  roads,  one  of  which  contained  9  per  cent,  grades 
which  were  surmounted  by  his  motors  and  trail  cars  with  success.  The 
system  of  underground  feeders  was  first  introduced  on  one  of  those 
roads.  In  1889,  Mr.  Henry  removed  to  New  York,  where  he  has 
since  been  engaged,  not  only  in  electric  railroad  investigations  and  im- 
provements, but  as  an  expert  to  some  of  the  largest  electric  corpora- 
tions. Mr.  Henry  took  out  a  number  of  fundamental  patents  during 
his  early  electric  jrailway  work  and  his  claims  as  the  inventor  of  the 
main  features  of  the  trolley  system  of  to-day,  are  now  before  the 
United  States  Court,  in  a  suit  which  is  being  defended  by  the  West- 
inghouse  Electric  &  Manufacturing  Company.  He  is  most  assiduous 
in  his  profession,  and  has  taken  out  many  patents  for  improvements  in 
electric  railway  work  during  the  last  few  years.  He  is  a  resident  of 
Westfield,  N.  J. 


CHARLES  J.  VAN  DEPOELE. 

Charles  J.  Van  Depoele,  whose  death  occurred  March  18,  1892, 
in  the  vigor  of  his  activity  as  an  electrical  engineer,  was  born  in  Litch- 
ervelde,  Belgium,  in  1846.  His  father  was  a  railway  engineer.  Mr. 
Van  Depoele  came  to  this  country  in  1S71  and  settled  at  Detroit. 

Becoming  interested  in  the  electric  light,  he  constructed  a  dynamo 
in  1880,  and  soon  after  moved  to  Chicago  and  aided  in  the  organiza- 
tion of  the  Van  Depoele  Electric  Light  Company.  The  first  railway 
operated  under  the  Van  Depoele  system  was  an  experimental  road 
installed  in  Chicago  in  the  winter  of  1882-3.  Ln  tne  fall  of  1884, 
Mr.  Van  Depoele  installed  a  conduit  railway  at  the  Toronto  Exposition, 
and  in  the  following  year  converted  the  same  to  an  overhead  trolley 
road,  the  wires  being  supported  from  brackets.  The  current  was  col- 
lected by  an  under-running  trolley.  Three  cars  and  a  motor  car  were 
run,  and  the  road  carried  over  10,000  passengers  per  day.  A  speed  of 
about  thirty  miles  per  hour  was  attained.  In  the  fall  of  1885,  Mr.  Van 
Depoele  experimented  on  the  streets  of  South  Bend,  Ind.,  with  a  num- 
ber of  motor  cars.  Later  roads  were  installed  in  Montgomery ,  Ala. ; 
Windsor,  Ont.;  Detroit,  Mich.;  Appleton,  Wis.,  and  Scranton,  Pa. 
Mr.  Van  Depoele's  first  road  used  the  over-running  trolley ;  later  the 
under-running  trolley  was  employed. 

In  1888,  the  Thomson-Houston  Electric  Company  purchased  all 
of  Mr.  Van  Depoele's  electric  railway  patents,  and  from  that  time 
until  his  death  Mr.  Van  Depoele  was  connected  with  that  company  as 
electrician  and  inventor.    Mr.  Van  Depoele  was  a  prolific  inventor  and 


a  tireless  worker.  He  probably  did  more  to  boom  the  business  in  its 
infancy  than  any  other  man. 

SIDNEY  H.  SHORT. 

Sidney  H.  Short  was  born  in  Columbus,  O.,  October  8,  1857.  He 
received  his  entire  education  in  that  city,  being  one  of  the  early  gradu- 
ates from  the  Ohio  State  University.  While  still  young,  he  displayed 
inventive  genius  by  developing  one  of  the  first  telephones.  His  pat- 
ents are  now  the  property  of  the  American  Bell  Telephone  Company, 
of  Boston,  Mass.  For  two  years  prior  to  his  graduation  he  was  em- 
ployed at  the  Ohio  State  University  as  instructor  in  the  Physical 
Laboratory.  Immediately  after  being  graduated,  Mr.  Short  accepted 
the  vice-presidency  of  the  Denver  University,  filling  the  chairs  of 
physics  and  chemistry  until  the  work  became  too  much  for  one  man, 
when  he  resigned  the  chemical  work  and  gave  all  his  attention  to  the 
department  of  physics.  He  remained  with  the  University  for  five 
years.  In  the  spring  of  1885,  he  constructed  a  short  electric  railway 
here.  The  track  was  made  of  T  rails  laid  on  cross  ties,  the  two 
conductors  being  supported  on  insulators  between  the  rails. 

The  car  had  four  wheels  and  a  rigid  truck;  the  motor  was  geared 
with  one  pinion  and  one  gear  to  the  axle.  The  car  body  was  eight 
feet  long,  and  fitted  with  a  rheostat  lever  and  reversing  lever.  The 
success  of  the  road  was  so  great  that  a  party  of  capitalists  induced 
Mr.  Short  to  give  up  his  professorship  and  develop  a  street  railway 
system.  The  conduit  system  was  adopted  and  five  miles  of  track  were 
laid  on  15th  Street,  in  Denver,  and  operated  with  considerable  success. 
The  difficulties  with  insulation  in  the  conduit  in  wet  weather,  and  the 
imperfections  of  the  early  types  of  motors  and  generators  led  to  elect 
ricity  being  finally  abandoned  and  the  cable  substituted.  This  was  in 
turn  given  up,  and  the  road  is  again  equipped  with  electricity,  the 
overhead  trolley  system  being  used. 

In  1889  Mr.  Short  returned  to  Columbus,  where,  under  the  firm 
name  of  S.  H.  Short  &  Company,  a  short  line  about  two  and  a  half 
miles  in  length,  using  the  overhead  system  and  series  motors,  was 
built.  In  1888  Mr.  Short  constructed  another  line  on  the  overhead 
series  system  in  St.  Louis.  In  June,  1889,  he  made  Cleveland  his 
home,  and  organized  the  Short  Electric  Railway  Company,  with  a 
capital  of  $5,000,000.  The  manufacturing  was  done  by  the  Brush 
Electric  Company.  Railways  were  built  in  Muskegon,  Mich.,  Indian- 
apolis, Jamestown,  Rochester,  N.  Y. ,  and  many  other  cities,  the  Roches- 
ter railway  calling  for  the  installation  of '  200  motors,  an  order  then 
unprecedented.  The  motors  were  of  the  double  reduction  type,  and  the 
cars  were  run  on  the  multiple  arc  system.  In  1S91  Mr.  Short  put  upon 
the  market  a  single  reduction  motor,  and  at  the  Pittsburgh  Convention 
in  the  same  year,  his  first  gearless  machine  was  shown.  As  the  ori- 
ginal inventor  of  this,  the  gearless,  type  of  machine,  it  will,  doubtless, 
always  bear  his  name. 

In  the  summer  of  1892  Mr.  Short  sold  his  entire  interest  in  the 
Short  Electric  Railway  Company  to  the  Thomson-Houston  Electric 
Company,  of  Boston,  Mass.,  and  thereby  severed  his  connection  with 
the  company.  He  has  since  been  engaged  in  developing,  for  the 
Brush  Electric  Company,  the  largest  arc  light  dynamo  ever  built. 
This  machine  has  a  capacity  of  125  lights  of  2,000  c.  P.  each,  but  it  has 
been  operated  successfully  carrying  a  load  of  150  lamps,  all  burning  at 
their  full  candle  power. 

Since  completing  this  machine,  Mr.  Short  is  turning  his  attention 
to  new  and  very  important  developments  in  the  electrical  field,  which 
he  hopes  to  soon  bring  before  the  public. 

A  New  Rapid  Transit  Plan  for  New  York  City. 

The  latest  plan  presented  to  the  New  York  Rapid  Transit  Com- 
missioners comes  from  a  syndicate  represented  by  R.  T.  Wilson.  This 
syndicate  proposes  to  deposit  $1,000,000  to  be  forfeited  if  it  fails  to 
sign  the  contract  for  the  construction  of  the  road  when  the  execution 
thereof  shall  be  authorized  by  the  vote  of  the  people  of  the  city. 

The  syndicate  proposes  to  commence  the  construction  immediately 
upon  the  execution  of  the  contract,  and  to  build  that  portion  between 
the  City  Hall  and  14th  Street  within  two  years,  between  14th  and  59th 
Streets,  and  south  of  the  City  Hall,  within  three  years  and  the  uptown 
section  within  four  years  from  the  time  of  signing  the  contract.  As 
soon  as  the  routes  mentioned  pay  4  per  cent,  on  the  cost  an  addi- 
tional mile  on  either  side  of  the  city  will  be  built,  and  as  soon 
as  that  extra  distance  pays  4  per  cent,  on  its  cost  an  additional  mile 
be  built,  and  soon  until  the  northern  termini  are  reached.  The  city  is 
requested  to  loan  the  syndicate  two-thirds  of  the  cost  of  each  mile  of 
track  when  approved,  in  3  per  cent.,  fifty  year,  gold  bonds,  with  the 
provision  that  the  loan  from  the  city  shall  not  be  over  $2,500,000  per 
mile  on  any  part  below  42d  Street,  and  $2,000,000  per  mile  on  any  part 
above.  It  is  also  provided  that  the  loan  from  the  city  shall  not  exceed 
$30,000,000,  the  syndicate  agreeing  to  pay  the  interest  on  the  bonds 
and  redeem  them  at  maturity. 
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The  plan  proposes  an  underground  road  having  a  double  deck, 
two-track  tunnel,  sufficiently  below  the  street  to  clear  all  pipes,  etc. , 
the  method  of  propulsion  to  be  electricity  or  some  other  power  not 
requiring  combustion,  and  the  motors  to  be  capable  of  a  uniform  speed 
of  forty  miles  per  hour,  exclusive  of  stops,  for  long  distances. 


Care  of  Street  Car  Motors. 


At  a  recent  meeting  of  the  Massachusetts  Street  Railway  Associa- 
tion some  very  interesting  discussion  was  had  on  the  care  of  street 
railway  motors  on  the  different  lines  represented. 

Robert  C.  Brown,  of  the  West  End  Street  Railway  Company, 
stated  that  the  equipment  of  that  line  consists  entirely  of  W.  P.  50 
motors,  and  that  the  practice  is  to  inspect  to  a  certain  degree — espe- 
cially as  regards  brushes,  leads  and  other  parts  which  are  likely  to  get 
out  of  adjustment  easily — every  day.  Every  third  day  the  car  is  "  over 
the  pit  "  and  is  thoroughly  inspected  from  trolley  wheel  to  rail. 
Every  other  third  day  the  brush  holders  are  removed,  at  the  same  time 
this  inspection  goes  on,  and  cleaned.  Also  the  journal  caps,  and  so 
far  as  possible,  the  motor,  in  general,  receives  a  thorough  wiping. 
Once  every  thirty  days  the  motors  are  taken  apart,  the  lower  half  of 
the  shell  being  dropped  into  the  pit.  When  this  is  done,  all  the  parts 
of  the  motor  are  inspected  and  thoroughly  cleaned.  The  brasses  are 
removed,  the  oil  wells  cleaned  out,  the  commutator  and  armature 
thoroughly  cleaned,  and  the  whole  motor  put  in  as  cleanly  a  condition 
as  possible.  This  is  followed  finally  by  a  coat  of  asphallum  paint. 
This  paint  is  used  at  all  cleanings,  a  little  each  time,  as  it  gives  a  good 
surface  to  the  iron,  and  leaves  it  in  a  condition  that  allows  of  its  being 
more  easily  cleaned.  At  the  same  time  the  axle  gears  and  pinions, 
both  of  which  are  of  steel,  are  closely  examined  for  loose  bolts,  loose 
keys,  wear  and  other  depreciations.  Two  men  can  do  this  work  in 
two  and  a  half  hours.  The  foreman  gives  the  whole  car  a  thorough 
inspection  at  the  same  time. 

As  a  protection  against  water,  the  openings  at  each  side  of  the 
motor  are  covered  with  snug  fitting  canvas  shields.  A  canvas  curtain 
is  also  hung  from  the  car  body  at  the  commutator  end.  These  guards 
work  well  in  practice  and  keep  the  water  out.  In  the  snow  plows  the 
motors  are  on  the  floors  of  the  body,  and  need  very  little  attention  in 
service. 

E.  C.  Foster,  general  manager  of  the  Lynn  &  Boston  Street  Rail- 
way, stated  that  that  company  had  some  fifty  cars  equipped  with  F  30 
motors,  and  seventeen  with  No.  6  Sprague,  all  of  which  have  been  in 
service  from  three  to  five  years,  and  the  remainder,  with  W.  P.  30, 
W.  P.  50  and  G.  E.  800  motors. 

The  F  30's  require  a  great  deal  of  care  and  attention;  as  the  capa- 
city of  the  armatures  is  somewhat  limited,  they  become  heated,  and  as  a 
result,  will  short  circuit  and  burn  out.  The  intermediate  shaft  and 
gear  are  also  a  source  of  expense,  and  the  pans  are  a  source  of  annoy- 
ance; in  fact,  they  seem  to  be  made  up  of  delicate  parts  which  seem  to 
create  trouble  and  annoyance  to  those  having  them  in  charge.  Cer- 
tainly, for  the  winter  season,  they  are  not  adapted  and  cannot  be  oper- 
ated with  any  profit  in  a  northern  climate.  In  the  summer  season  it 
might  be  profitable  to  have  a  limited  number  of  open  cars  equipped 
with  them,  to  be  run  on  special  occasions,  but  fr-r  regular  service  they 
are  not  as  satisfactory  as  those  of  modern  types.  The  cost  of  keeping 
them  in  repair  is  about  three  times  as  great  as  it  is  with  the  W.  P's. 

The  W.  P.  30  motors  have  given  very  good  service,  yet,  are  not 
considered  of  sufficient  capacity  to  do  the  work  required  of  them,  in 
operating  over  grades  of  5  per  cent,  with  trailers;  the  last  season,  dur- 
ing the  summer  months,  the  company  operated  ten  seat  cars  with 
trailers,  and  with  the  type  K  controller,  and  they  did  the  work  very 
nicely,  but  they  were  not  of  sufficient  capacity  to  do  it  continuously 
without  impairing  the  usefulness  of  the  motors. 

The  W.  P.  50's  are  very  profitable  motors,  and,  the  cost  of  main- 
tenance is  less  than  with  the  other  types  and  they  are  given  very  hard 
service. 

The  G.  E.  800  seems  to  be  the  ideal  motor,  as  it  is  very  efficient, 
having  a  greater  capacity  than  the  W.  P.  50,  is  a  more  "speedy" 
motor,  and  has  about  1,000  lbs.  less  weight,  which  is  something  to  be 
considered.  Great  difficulty  is  experienced  in  maintaining  perfect  joints. 
When  it  is  necessary  to  have  the  weight  in  order  to  obtain  traction, 
that  weight  is  created  by  the  burden  of  passengers  in  the  car.  When 
the  passengers  are  not  there,  the  weight  of  the  car  is  burden  enough  to 
give  proper  traction.  An  average  schedule  of  eight  miles  per  hour  is 
maintained,  although  in  remote  localities  a  speed  of  twelve  miles  is 
sometimes  attained. 

P.  F.  Sullivan,  general  manager  of  the  Lowell  &  Suburban  Street 
Railway  Company,  stated  that  the  repairs  and  maintenance  of  their 
road  was  cared  for  on  the  following  system:  In  the  car  house  skilled 
mechanics  are  in  charge  who  are  responsible  for  results.  The  object 
is  that  when  a  car  leaves  the  shop  newly  equipped,  such  equipment 
shall  be  thoroughly  done,  through  the  best  material  and  workmanship, 
and  after  that  a  thorough  inspection.  Motors,  trucks  and  cars  are 
numbered  and  an  official  record  is  then  begun,  and  date  and  description 
of  any  repairs  made  are  kept,  comparisons  formed,  and  causes  sought. 

The  work  is  only  half  done  when  a  car  leaves  the  shop  and  is 
passed  into  the  hands  of  relatively  unskilled  help.  It  is  assumed  that  a 
man  before  taking  charge  of  a  car  is  absolutely  ignorant,  has  no  inter- 
est in  the  apparatus,  and  the  aim  is  to  teach  him  so  that  he  will  look 
out  for  his  motors  and  create  a  rivalry  so  that  a  man  will  boast  of  his 
record. 

A  green  man  is  placed  on  the  car  in  charge  of  a  competent  motor- 
man,  taught  the  names  and  methods  incidental  to  car  control,  and  is 
recommended  as  being  competent  to  take  charge  of  the  car.  He  is 
then  placed  in  the  repair  shop  under  the  direction  of  the  foreman,  and 
shown  all  the  parts,  their  relation  to  each  other,  and  in  order  that  he 


may  realize  more  fully  what  certain  carelessness  would  amount  to,  he 
is  given  the  list  price  of  the  various  parts.  When  in  the  shops  such 
men  take  the  place  of  helpers  in  all  branches,  and  are  paid  accordingly. 

To  help  to  create  an  interest  there  are  prizes  for  the  motormen 
whose  cars  have  had  the  best  records  in  point  of  expense,  delays,  etc. 
All  loss  of  mileage  or  taking  off  of  cars  is  reported  directly  to  the  man- 
ager's desk,  who  exacts  an  accounting  for  the  cause  from  the  super- 
intendent. 

By  following  the  above  methods  it  has  been  possible  to  adopt  a  stand- 
ard of  car  mile  expenses,  and  the  different  foremen  are  given  to  under- 
stand that  if  the  expenses  are  kept  below  such  a  figure  they  may  expect 
a  present  at  the  end  of  the  fiscal  year.  The  equipment  consists  chiefly 
of  W.  P.  30  motots,  Bemis  standard  trucks,  thirty-three  inch 
wheels.  Nearly  all  cars  are  equipped  with  type  K  controllers,  and  all 
have  gear  cases.  The  tars  were  previously  equipped  with  the  former 
style  of  Bemis  truck,  thirty-inch  wheels,  but  it  was  found  in  the  line  of 
economy  to  change. 

N.  E.  Weston,  superintendent  Lawrence  division  of  the  Lowell, 
Lawrence  &  Haverhill  Street  Railway,  mentioned  consideiable 
trouble  from  water  getting  on  the  commutator  and  brush  holder  during 
sleet  storms  in  winter  and  also  from  the  salt  put  on  the  tracks  destroy- 
ing the  insulation  of  the  wires  underneath  the  cars,  and  stated  that  a 
strip  of  No.  1  duck,  painted  with  fireproof  paint,  hung  between  the 
motor  and  the  wheels  on  either  side,  formed  a  sufficient  protection. 
This  road  uses  S.  R.  G.  15  and  W.  P.  25  motors,  two  to  each  car. 

I  he  S.  R.  G.  requires  a  seventy  ampere  fuse,  and  the  W.  P.  a  100 
ampere  fuse.  Great  care  has  to  be  exercised  that  the  men  do  not  use 
the  larger  fuse  on  the  smaller  motors,  as  they  are  liable  to  do  if  not 
watched  closely.  I  this  is  done,  and  the  small  motors  become  over- 
loaded, they  are  apt  to  burn  out.  There  are  at  the  barn  three  night 
men.  One  of  them  looks  after  the  cleaning  of  the  cars,  sweeping  the 
floors,  washing  the  windows  and  taking  care  of  the  stoves;  the  other 
two  go  through  all  the  cars,  lift  all  traps,  and  make  a  thorough  exami- 
nation of  every  part — lead  wire,  brushes,  brush  holders,  etc. — and  find 
all  troubles  that  they  possibly  can.  If  they  find  a  car  that  cannot  be 
easily  repaired ,  they  put  a  sign  on  it,  "leave  this  car  in,"  and  the 
repairs  are  made  during  the  day  by  the  electricians.  These  men  oil 
all  bearings  every  night,  using  in  all  oil  cups  a  motor  compound  from 
the  Vacuum  Oil  Company,  that  costs  eight  cents  per  pound;  for  the 
other  bearings  a  cheap  dark  machine  oil  is  used.  All  trucks,  brakes 
and  brakeshoes  are  also  examined  every  night. 

The  car  barn  is  so  arranged  that  there  is  pit  room  enough  to  hold 
twelve  cars.  These  pits  are  all  heated  by  steam,  and  the  men  can  walk 
under  the  cars  easily,  using  a  drop  light,  and  making  careful  inspection 
of  everything. 

When  an  armature  is  burned  out,  the  car  is  placed  over  the  pit, 
and  the  armature  is  lowered  down  with  chain  falls  and  taken  from 
under  the  car,  through  the  pit,  then  to  the  armature  room,  and  a  new 
one  put  in  its  place. 

James  F.  Shaw,  treasurer  of  the  Wakefield  &  Stoneham  Street 
Railway,  made  some  interesting  statements  with  regard  to  the  use  of 
electric  heaters  on  the  Haverhill  &  Amesbury  road,  which  line  has 
used  these  heaters  for  the  past  two  winters  on  a  run  of  eighteen  miles, 
having  no  difficulty  in  keeping  the  cars  warm  on  the  coldest  days. 
The  heaters  used  are  the  Burton,  Cochrane  and  New  England.  The 
Burton  heater  to  heat  moderately  takes  four  amperes,  and  on  ex- 
tremely cold  days  ten,  more  or  less.  The  New  England  heater  takes 
three  amperes  for  each  side  of  the  car,  which  may  be  run  in  series  or 
multiple.  Several  other  lines  are  using  electric  heaters  and  although 
they  cost  slightly  more  than  stoves,  they  are  more  satisfactory. 

Chicago's  Street  Railway  Traffic  in  1893. 


In  this  issue  are  published  the  reports  of  the  three 
principal  Chicago  street  railway  lines  The  following 
comparison  of  the  traffic  returns  will  be  found  of  interest: 

Passengers 

carried.  Increase. 

Chicago  City  Railway                                120,596,270  32,577,409 

West  Chicago  Street  Railroad                     107,053,461  12,534,987 

North  Chicago  Street  Railroad                     60,311,673  9,892,216 

Total                                             287,961,404  55.004,612 

Gross 

earnings.  Increase. 

Chicago  City  Railway                                $  6,059,989  $1,659,046 

West  Chicago  Street  Railroad                       5.235,633  615,408 

North  Chicago  Street  Railroad                      3,014,889  493,277 

Total  :.  $14,310,511  $2,767,731 

Car 

miles.  Increase. 

Chicago  City  Railway                                26,304,090  5,483,38c 

West  Chicago  Street  Railroad                      16,813,134  1,230,993 

North  Chicago  Street  Railroad                      9,224,173  676,382 

Total                                            52,341,397  7.390.755 

Operating 

expenses.  Increase. 

Chicago  City  Railway                                  $3,422,040  $612,609 

West  Chicago  Street  Railroad                         2,829,982  205,671 

North  Chicago  Street  Railroad                       1,412,755  78,703 
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Total                                        I7.664.777  $896,983 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions ,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co. , 
Havemeyer  Building,  2b  Cortlandt  St.,  New  York. 

We  Heartily  Appreciate  the  almost  unanimous 
endorsement  by  street  railway  managers  of  our  forthcom- 
ing financial  supplement,  "American  Street  Railway  In- 
vestments "  It  has  been  made  evident  to  us,  in  the  large 
number  of  letters  which  we  have  received  in  answer  to  our 
circular  letters  of  inquiry,  that  our  belief  in  the  necessity 
of  such  a  publication  is  well  founded,  and  that  our  pur- 
poses and  methods  have  been  understood  and  approved. 
It  is  already  certain  that  this  supplement  will  be  the  most 
complete  and  valuable  compilation  of  financial  informa- 
tion concerning  street  railways  ever  produced. 


Through  the  Death  of  William  Richardson, 

recorded  in  our  January  issue,  the  street  railway  indus- 
try parts  with  a  member  which  it  could  ill  afford  to  lose, 
and  one  whose  place  can  not  be  refilled.  Mr.  Richardson 
was  one  of  the  few  remaining  members  of  that  older  gen- 
eration in  the  street  railway  field  who,  engaged  in  the 
business  some  thirty  years  or  so  ago,  when  its  importance 
and  future  were  not  appreciated  and  by  keen  foresight, 
combined  with  careful  management  made  it  one  of 
the  leading  factors  of  municipal  advancement  and  pros- 
perity. Mr.  Richardson  lived  to  see  the  opening  of  a  new 
era  in  street  railway  development,  by  the  adoption  of  a 
motive  power  not  dreamed  of  when  he  began  his  work  as 
a  street  railway  manager,  and  a  progress  made  during 
the  last  six  years  equal  in  magnitude  to  all  those  in  the 
preceding  twenty-five.  Mr.  Richardson  did  not  try  to 
confine  the  benefit  of  his  thought  and  experience  to  his 
own  road.  He  was  a  most  enthusiastic  member  of  the 
National  and  State  Street  Railway  Associations,  of  whose 
meetings  he  was  a  regular  attendant,  and  in  whose  pro- 
ceedings and  councils  he  took  an  active  part.  He  was  a 
firm  believer  in  that  far-seeing  policy  of  giving  others  the 
results  of  one's  experience,  and  was  not  above  benefiting 
by  the  advice  of  others  in  return.  An  example  of  his 
foresight  and  discernment  is  shown  in  his  early  advocacy 


of  electric  power  for  car  propulsion  and  its  adoption  on 
the  road  of  which  he  was  president  as  soon  as  municipal 
permission  was  obtained,  though  used  for  so  many  years  to 
animal  power.  Mr.  Richardson  deserves  the  thanks  of  the 
members  of  the  street  railway  fraternity  for  the  many 
benefits  which  he  has  conferred  on  them,  and  his  memory 
will  be  cherished  as  of  one  who  was  a  friend  of  all. 


The  Electric  Railway  Field  has  now  reached 
such  gigantic  proportions,  and  the  science  of  electric  rail- 
way construction  and  operation  has  advanced  so  rapidly, 
that  it  is  hardly  possible  to  realize  the  fact  that  the  in- 
dustry is  still  very  young.  Less  than  ten  years  ago  the 
inventors,  to  whom  we  are  indebted  for  our  apparatus  of 
to-day, were  engaged  in  working  out  the  fundamental  prin- 
ciples of  electric  railway  design  and  operation  and  there 
was  not  a  single  electric  road  in  regular  operation.  The 
honor  roll  of  workers  in  this  field  is  a  long  one,  and  one 
of  which  every  American  and  every  street  railway  man 
may  well  be  proud.  To  no  one  man  and  to  no  one  set  of 
men  can  be  attributed  the  credit  of  creating  the  electric 
railway  of  to-day.  Like  all  great  undertakings,  it  is  the 
product  of  many  minds.  To  many  of  those  engaged  in 
the  operation  of  extensive  systems  this  early  work  re- 
mains obscure  and  half  or  entirely  forgotten.  To  recall 
to  the  minds  of  such  the  early  struggles  and  problems  in 
the  electric  railway  field,  we  publish  in  this  issue  the 
portraits  and  short  biographical  sketches  of  nine  of  the 
pioneers  in  this  country,  and  to  whom  the  greater  portion 
of  the  early  development  of  the  electric  railway  is  due. 
This,  like  other  branches  of  electrical  development,  seems 
destined  to  be  a  battle  ground  tor  patent  litigation,  and 
while  the  questions  of  law  involved  in  these  suits  remain 
unsettled,  there  is  certain  to  remain  a  degree  of  indefinite- 
ness  as  to  the  ownership  of  the  legal  rights  in  certain  in- 
ventions. Credit  for  actual  work  performed  and  progress 
made  in  the  art,  however,  should  be  given,  independent 
of  the  fact  as  to  whether  an  invention,  if  made,  was  of 
such  a  character  as  to  secure  a  patent  for  its  exclusive  use 
to  the  inventor.  We  should,  therefore,  give  the  due  meed 
of  praise  to  all  those  by  whose  efforts  the  great  industry 
represented  by  our  electric  railways  was  established. 


The  Attention  of  Street  Railway  Managers  in 

Southern  cities  should  be  turned  to  the  various  methods 
of  increasing  the  patronage  of  their  lines,  which  have 
proved  so  efficacious  in  other  sections  of  the  country,  par- 
ticularly in  the  West.  It  is  -not  unusual  to  find  Western 
city  systems  earning  from  $5  to  $10  per  capita,  owing  to 
excellence  of  management,  frequency  of  service,  high 
schedule  speed,  and  sometimes  the  establishment  or  devel- 
opment of  public  pleasure  grounds,  beer  gardens  or  pic- 
nicking resorts  by  the  street  railway  companies  themselves. 
The  negro  population  in  the  South  is  not  infrequently  an 
element  of  strength  rather  than  weakness,  because  of  the 
well  known  fact  that  a  "darkey" — the  most  improvident 
of  mortals — will  spend  his  last  "picayune"  for  the  pleas- 
ure ot  coursing  over  the  country  on  the  delightfully  mys- 
terious electric  car.  The  constantly  increasing  number 
of  Northerners  who  pass  their  winters  in  the  South  will 
patronize  the  local  railways  as  a  daily  diversion  if  they 
are  provided  with  clean  and  easily  riding  cars.  When 
all  is  said  and  done,  much  depends  on  the  ingenuity  of 
the  street  railway  manager  in  educating  his  permanent 
public  to  ride  more  and  more  frequentiy.  In  too  many 
cases  the  cars  are  running  on  too  long  headway,  and 
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while  it  may  seem  an  expensive  experiment  to  reduce  the 
schedule  intervals  from  fifteen  minutes  to  ten,  seven  and 
a  half,  or  five  minutes,  especially  on  systems  which  are 
barely  paying  expenses,  the  change  will  frequently  be 
found  unexpectedly  profitable.  Where  the  headway  is 
too  long,  people  will  walk  rather  than  wait,  but  especially 
within  the  city  limits  they  can  frequently  be  educated  to 
ride  freely,  if  given  proper  facilities.  It  is  not  to  be  ex- 
pected however,  that  the  street  railway  industry  in  the 
South  will  develop  more  rapidly  than  the  other  industries 
which  have  had  a  much  shorter  lease  of  life,  but  nothing 
should  be  left  undone  which  will  assist  in  the  building 
up  of  "the  New  South"  which  has  progressed  so  rapidly 
during  the  past  few  years. 


The  Preliminaries  for  the  Thirteenth  Annual 
Convention,  of  the  American  Street  Railway  Association 
are  now  nearly  all  arranged,  following  the  meeting  of  the 
Executive  Committee  at  Atlanta  on  the  24th  of  last 
month,  and  the  indications  are  that  the  next  will  be 
largely  attended  and  an  interesting  and  successful  con- 
vention. The  only  discouraging  feature  in  connection 
with  the  arrangements  is  the  distance  (three  mile*)  from 
the  principal  hotels  to  the  Exposition  buildings,  in  which 
the  meetings  are  to  be  held.  But  as  the  street  rail- 
way companies  will  present  the  delegates  with  compli- 
mentary tickets  to  and  from  the  Exposition  grounds,  this 
factor  will  not  militate  against  the  success  of  the  meet- 
ing. Judging  from  the  enthusiasm  of  the  local  committee, 
and  the  assurance  that  everything  possible  will  be  done 
to  make  the  coming  of  the  delegates  to  this  beautiful 
Southern  city  a  delight,  it  is  safe  to  predict  that  nothing 
will  be  wanted  at  that  end  of  the  line  to  give  character  to 
the  meeting  and  render  the  exhibit  of  supplies  remunera- 
tive to  the  manufacturers  and  dealers.  One  important 
matter  that  will  add  to  the  social  features  of  the  conven- 
tion, will  be  the  presence  of  street  railway  men  from 
numerous  Southern  cities  who  have  not  heretofore  been 
identified  with  the  interests  of  the  Association.  Atlanta 
being  centrally  located  in  reference  to'  Southern  cities, 
together  with  the  special  efforts  which  the  local  commit- 
tee will  make  to  bring  the  claims  and  benefits  of  the  Asso- 
ciation to  the  attention  of  Southern  roads,  will,  doubtless, 
bring  them  together,  as  noted  above.  Efforts  will  be  made 
to  engage  some  of  the  most  prominent  Southern  orators 
to  respond  to  the  toasts  at  the  banquet,  so  that  a  good 
opportunity  will  be  given  to  listen  to  some  of  the  fluent 
speakers  for  which  this  region  is  so  justly  noted.  The 
subjects  selected  on  which  special  committees  are  to 
report,  cover  a  wider  range  than  those  presented  at  the 
last  convention,  and  only  practical  street  railway  men  will 
be  appointed  on  the  committees,  the  papers  will  be  of  a 
practical  character  and  within  the  comprehension  of  all, 
so  that  a  full  discussion  may  be  expected  on  all  the  sub- 
jects. The  committee,  however,  has  wisely  selected  one 
subject  for  discussion  which  will  be  open  to  all  without 
the  formality  of  a  paper,  so  that  no  one  may  want  for  the 
opportunity  to  take  part  in  the  proceedings.  There  is 
also  to  be  an  executive  session,  which  will  remove  the 
restraint  under  which  the  delegates  usually  labor,  and  this 
will,  doubtless,  bring  out  reports  of  operation  and  experi- 
ments more  fully  than  has  ever  been  done  before.  It  is 
to  be  regretted  that  circumstances  have  compelled  the 
executive  committee  to  drop  the  subject  of  an  Industrial 
Institute  for  the  present.    It  is  only  laid  on  the  table, 
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however,  and  can  be  called  up  and  progressed  when  the 
financial  conditions  of  the  country  shall  have  become 
more  favorable  to  such  an  enterprise.  It  is  not  too  soon  to 
begin  preparations  for  the  Atlanta  Convention,  and  man- 
agers and  superintendents  should  see  to  it  that  appro- 
priations are  made  early  and  arrangements  perfected  for 
as  many  as  possible  to  attend.  The  Southern  railroads 
will,  doubtless,  grant  more  liberal  concessions  in  the  way 
of  passenger  and  freight  rates  than  ever  before,  so  that 
nothing  need  stand  in  the  way  of  a  very  large  attendance, 
and  a  very  full  exhibit  of  street  railway  appliances  and 
supplies. 


The  Responsibility  of  Resisting  Unjust  Taxa- 
tion of  street  railway  franchises  is  on  each  and  every 
company  manager,  and  cannot  be  evaded  in  any  individ- 
ual case  without  establishing  a  precedent  which  will 
probably  be  used  to  the  serious  injury  of  companies  in 
other  cities.  That  the  financial  necessities  of  municipal 
governments  are  often  so  pressing  as  to  make  it  highly 
desirable,  from  their  point  of  view,  to  obtain  a  larger 
revenue  from  quasi-public  corporations,  is  no  reason  why 
the  burdens  sought  to  be  imposed  should  be  abnormal  or 
crushing.  In  our  January  issue  we  pointed  out  the  serious 
evils  resulting  from  a  policy  of  excessive  taxation  of  fran- 
chises. In  no  better  way  can  we  illustrate  these  evils 
than  by  a  diagnosis  of  the  diseased  street  railway  indus- 
try in  England.  There,  the  policy  of  municipal  owner- 
ship or  control  of  corporations  serving  the  public — par- 
ticularly tramway  companies — has  been  carried  to  its 
highest  development.  All,  or  nearly  all  of  the  tramway 
companies  were  organized  under  the  Parliamentary  Act 
of  1870,  which  limits  their  franchises  to  twenty-one  years 
and  empowers  municipalities  to  purchase  their  properties 
at  the  end  of  that  time  or  at  the  end  of  each  subsequent 
seven  year  period  at  the  then  valuation,  exclusive  of  any 
allowance  for  past  or  future  profits  of  the  undertakings  or 
any  compensation  for  compulsory  sale  or  other  consid- 
eration whatsoever.  The  tramway  companies  have  been 
compelled  to  adopt,  in  small  cities  as  well  as  large,  a 
type  of  roadbed  construction  costing  not  less  than  $25,000 
per  mile  of  track,  low  fares  have  been  insisted  upon,  and 
finally,  special  taxes  have  been  imposed  by  many  of  the 
municipalities,  still  further  fettering  the  companies.  Now, 
the  effect  of  these  onerous  conditions  has  been  disastrous 
in  the  extreme  to  both  tramway  companies  and  the  peo- 
ple, the  latter  suffering  more,  if  anything,  than  the  former. 
Except  in  the  larger  cities,  a  return  of  5  per  cent,  on  the 
actual  cash  investment  in  the  tramway  properties  is  unus- 
ual, the  net  profits  being,  in  many  cases,  insignificant,  if 
not  indeed  negative.  Capital  is  not  attracted  to  this  field 
because  of  the  uncertainty  as  to  the  action  which  may 
be  taken  by  the  municipalities  at  the  expiration  of  the 
franchise  periods.  For  the  same  reason  the  tramway 
companies  will  not  extend  or  perfect  their  systems,  are 
giving  inadequate  service  to  the  people,  and  are  allowing 
their  road  and  equipment  to  deteriorate.  They  will  not 
extend  their  lines  into  the  suburbs,  and  the  population 
density  of  the  English  cities  is,  therefore,  far  greater  than 
with  us,  so  that  the  life  of  the  people  is  restrained  and 
fettered  to  an  extent  which  cannot  be  appreciated  except 
in  comparison  with  the  enormous  development  of  our  own 
municipalities  brought  about  by  street  railway  methods 
which  are  twenty  years  ahead  of  those  in  England.  An 
example  will  illustrate  how  great  are  these  differences, 
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The  city  of  Birmingham  has  been  held  up  to  the  world 
as  a  model  city,  well  governed  according  to  English  ideas. 
The  city  of  Boston,  Mass., occupies  a  somewhat  similar  posi- 
tion with  us.  The  population  of  the  two  cities,  with  their 
suburbs,  is  not  greatly  different,  Birmingham  being  the 
larger  byabout  75,000.  The  five  tram  ways  of  Birmingham 
operate  a  total  of  about  fifty-five  miles  of  road,  or  one 
mile  for  each  12,500  inhabitants;  the  one  systemof  Boston 
operates  137  miles  of  road,  or  one  mile  for  each  4,500 
inhabitants.  The  combined  Birmingham  tramways  are 
serving  the  public  with  about  five  car  miles  per  capita 
population  as  against  twenty-eight  car  miles  per  capita  in 
Boston;  and  as  a  result  of  this  service  Birmingham  tram- 
ways are  carrying  about  37,000,000  passengers  per  annum, 
equivalent  to  fifty-three  rides  per  capita  population,  while 
Boston  street  railways  are  carrying  120,000,000  passen- 
gers, equivalent  to  192  rides  per  capita  population.  Do 
not  these  figures  mean  that,  other  conditions  being  equal, 
the  people  of  Boston  are  far  happier,  more  fortunate  and 
more  prosperous  than  those  of  Birmingham?  What  would 
we  think  in  this  country  if  Brooklyn  was  served  with 
but  thirty  miles  of  street  railway,  as  is  Glasgow;  if  San 
Francisco  had  but  ten  miles,  like  Sheffield;  if  Detroit  had 
but  eleven  miles,  like  Bristol;  if  Rochester  had  but  nine 
miles,  like  Leicester;  all  these  being  cities  of  correspond- 
ing size?  Nor  are  such  examples  of  English  city  tram- 
way cities  isolated  or  unfairly  quoted.  They  are  types, 
more  or  less  perfect,  of  all,  and  in  considering  the  results 
of  the  English  policy  of  high  taxation  of  franchises,  the 
most  unreasonable  city  governments  here  cannot  but  turn 
back  in  dismay  before  imposing  fresh  burdens  on  a  street 
railway  industry  which  has  done  so  much  to  make  life 
worth  living  in  America. 


Legal  Pointers. 


By  Wm.  M.  McKinney. 


Excessive  Speed  of  Electric  Cars. — The  fact  that 
cars  propelled  by  electricity  are  capable  of  being  run  at 
greater  speed  than  other  vehicles  in  the  highway,  and 
that  the  public  convenience  demands  for  passengers  car- 
ried in  such  cars,  what  is  called  "  rapid  transit,"  has,  it 
seems,  led  many  electric  railway  companies  into  the  erro- 
neous notion  that  their  cars  may  be  run  at  such  speed  as 
will  satisfy  this  public  demand,  and  that  other  persons 
lawfully  using  the  highway  in  the  customary  modes, 
must  govern  themselves  and  use  the  high  way  accordingly. 
While  there  are  dicta  in  some  judicial  opinions  which  seem 
to  support  these  extraordinary  propositions,  yet,  there 
can  be  no  doubt  they  are  not  sound  law.  Courts  and 
juries  and  the  public  generally  are  beginning  to  demand 
that  excessive  speed  of  electric  street  cars,  which  becomes 
dangerous  to  life,  shall  be  stopped.  Justice  Magie,  of  the 
New  Jersey  Court  of  Errors,  makes  the  following  emi- 
nently sound  observations  upon  this  question,  in  decid- 
ing the  recent  case  in  Newark  Passenger  Ry.  Co.  v.  Block: 
"  I  am  unable  to  subscribe  to  the  motion  which,  car- 
ried to  its  logical  conclusion,  would  permit  this  c  >mpany, 
and  other  companies  running  cars  in  public  highways 
propelled  by  electricity,  cables,  etc.,  to  run  at  any  rate  of 
speed  which  they  may  deem  a  demand,  undefined  and 
unrecognized  by  law,  to  require.  The  right  to  use  the 
highways  by  such  cars  is  not  paramount  to  the  rights  of 
others  in  the  customary  use  thereof.  It  must  be  used  in  a 
manner  consistent  with  such  rights  of  others.  Such  a 
paramount  right  as  is  contended  for  could  not,  in  any 
judgment,  be  granted  without  compensation,  and  it 
surely  cannot  be  acquired  from  a  vague  notion  of  a  public 
demand  lor  rapid  transit.  There  is  no  just  analogy  be- 
tween the  right  of  a  street  railway  running  such  cars 
longitudinally  along  the  highway  and  the  right  of  a  rail- 


road company  running  its  trains  across  a  highway  at 
grade.  The  latter  company  acquires  by  condemnation  a 
right  to  run  its  tracks  over  the  lands  covered  by  the  high- 
way, and  so  burdens  it  with  an  additional  easement.  By 
legislative  grant  it  uses  the  easement  so  acquired  in  the 
passage  of  trains  run  at  great  speed,  and  to  a  certain  ex- 
tent the  public  easement  of  passage  is  at  such  crossings 
modified.  No  grant  for  the  acquisition  and  use  of  such 
additional  easement  has  been  made  to  the  street  railways, 
and  in  the  absence  of  such  grants  no  right  to  run  cars  at 
excessive  rates  of  speed  exists.  Their  only  right  in  this 
respect  is  to  run  at  such  rate  as  will  not  interfere  with 
the  customary  use  of  the  highway  by  others  of  the  public 
with  safety." 


Electric  Railways — Rights  of  Property  Owners. 
It  may  be  settled  beyond  dispute  that  the  construction 
and  operation  of  a  street  railway  by  electricity  and  the 
erection  of  poles  and  wires  along  the  sides  of  the  streets 
when  authorized  by  law,  does  not  impose  an  additional 
servitude  on  the  land,  and  affords  abutting  owners  no 
legal  ground  of  complaint  nor  right  to  compensation. 
{Williams  v.  City  Electric  St.  Ry.  Co.,  41  Fed.  Rep.  556,  43 
Am.&  Eng.  R.  Cas.  215;  Taggart  v.  Newport  St.  Ry.  Co., 
16  R.  I.  668,  43  Am.  &  Eng.  R.  Cas.  208;  Detroit  City  Ry. 
Co.  v.  Mills,  85  Mich.  634,  46  Am.  &  Eng.  R.  Cas.  608; 
Lockhart  v.  Craig  St.  Ry.  Co.,  139  Pa.  St.  419,  47  Am.  & 
Eng.  R.  Cas.  57.)  The  placing  of  poles  in  the  middle  of 
the  street  for  the  purpose  of  using  electricity  for  street 
car  propulsion  does  not  impose  a  new  servitude  on  the 
land  in  the  street;  the  question  whether  an  additional 
burden  is  imposed  or  not  cannot  be  determined  by  the 
motive  power  employed.  {Halsey  v.  Rapid  Transit  St.  Ry. 
Co.,  47  N.  J.  Eq.  380,  46  Am.  &  Eng.  R.  Cas.  76.)  Accord- 
ingly an  injunction  will  not  lie  to  restrain  the  construction 
and  operation  of  such  a  railway  on  the  ground  that  no 
provision  has  been  made  for  securing  such  compensation. 
{Lockhart  v.  Craig  St.  Ry.  Co.,  139  Pa.  St.  419,  47  Am.  &  Eng. 
R.  Cas.  57.)  The  poles  necessary  to  support  the  wires  used 
are  not  such  an  interference  with  the  access  to  abutting 
property  as  constitutes  an  invasion  of  private  rights,  and  it 
cannot  be  insisted  that  they  are  a  detriment  because  in 
platting  lots  and  selling  them  it  may  be  necessary  to  take 
them  into  consideration.  {Detroit  City  Ry.  Co.  v.  Mills, 
85  Mich.  634,  46  Am.  &  Eng.  R.  Cas.  608.)  A  temporary 
injunction  to  prevent  the  erection  in  the  street  in  front  of 
plaintiff's  lot  of  a  pole  to  sustain  the  wire  of  an  electric 
motor  system  for  street  cars,  is  properly  vacated  where 
plaintiff  has  no  further  inducement  to  press  his  case,  and 
the  effect  of  the  injunction  is  to  obstruct  or  delay  a  pub- 
lic improvement  or  utility.  {Tracy  v.  Troy  &  L.  Ry.  Co.,  54 
Hun.  550.)  In  Michigan,  it  is  said  that  a  land  owner  has 
no  right  to  enjoin  the  use  of  electricity  as  a  motive  power 
for  a  street  railway  unless  he  can  show  some  present  in- 
jury to  his  property  therefrom.  A  mere  apprehension 
that  the  injury  may  result  in  the  future  is  not  enough  to 
warrant  the  issuance  of  a  peipetual  injunction.  {Potter 
v.  Saginaw  Union  St.  Ry.  Co.,  83  Mich  295.)  And  where 
a  land  owner  permits  a  company  operating  a  street  rail- 
road to  expend  large  sums  in  putting  in  electrical  appli- 
ances before  he  files  a  bill  to  prevent  its  using  electricity 
as  a  motive  power,  an  injunction  will  not  be  issued  if  the 
injury  to  his  property,  by  means  of  the  use  of  such  motive 
power,  will  almost  be  insignificant  in  comparison  with 
what  the  injunction  will  entail  upon  the  company,  and  he 
has  an  adequate  remedy  at  law.  {Potter  v.  Saginaw  Union 
St.  Ry.  Co.,  83  Mich.  295.) 

An  owner  of  a  corner  lot  who  owns  to  the  center  of 
the  streets  is  entitled  to  no  further  relief  against  an  elec- 
tric street  railway  company,  whose  track  is  wholly  on  the 
opposite  side  of  the  center  of  the  street,  which  has  re- 
moved all  its  poles  and  wires  from  in  front  of  such  own- 
er's lot,  than  an  order  perpetually  enjoining  the  company 
from  thereafter  erecting  in  front  of  such  premises  any 
poles  or  wires  without  the  consent  of  the  owner.  {Barber 
v.  Saginaw  Union  St.  Ry.  Co.,  83  Mich.  299.) 


C.  E.  Loss,  of  Chicago  has  bought  the  Freeport  (111.) 
horse  line,  and  intends  to  convert  it  into  an  electric  road. 
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RECENT  MEETING  OF  THE  EXECUTIVE  COMMITTEE  AT  ATLANTA,  GA. 


The  Executive  Committee  of  the  American  Street 
Railway  Association  held  a  meeting  at  the  Kimball  House, 
Atlanta,  January  24,  for  the  purpose  of  making  arrange- 
ments for  the  thirteenth  annual  convention  of  the  Associa- 
tion, which  is  to  convene  in  the  city  of  Atlanta,  October 
17  — 19,  1894.  The  members  present  were:  Henry  C. 
Payne,  president  of  the  Association,  Milwaukee,  Wis.; 
Wm.  Stephenson,  vice-president,  Washington,  D.  O; 
Lewis  Perine,  Jr.,  Trenton,  N.  J.;  Thomas  H.  McLean, 
Indianapolis,  Ind;  W.  Y.  Soper,  Ottawa,  Can.;  Wm.  J. 
Richardson,  secretary,  Brooklyn,  N.  Y. 

Letters  of  regret  were  received  from  the  other  mem- 
bers of  the  Committee  as  follows:  D.  F.  Longstreet,  Den- 
ver, Colo.;  James  R.  Chapman,  Grand  Rapids,  Mich.;  Ed- 
ward. Whitaker,  St.  Louis,  Mo. 

The  committee  spent  the  forenoon  in  visiting  the  dif- 
ferent hotels  and  proposed  places  for  holding  the  session 
of  the  convention  and  for  locating  the  exhibits.  The 
Aragon  Hotel  was  selected  as  headquarters,  and  it  was 
decided  to  hold  the  meetings  and  have  the  exhibition  of 
supplies  in  Machinery  Hall  at  the  Exposition  grounds, 
about  three  miles  from  the  center  of  the  city.  The  Ex- 
position buildings  are  ample  for  all  possible  exhibits,  and 
one  L  of  Machinery  Hall  will  be  partitioned  off  as  a  place 
of  meeting.  The  grounds  are  reached  by  two  lines  of 
street  cars,  and  by  the  Richmond  &  Danville  Railroad, 
whose  tracks  run  directly  into  the  grounds,  so  that  ex- 
hibits can  be  delivered  to  the  Exhibition  Hall  directly 
from  the  cars. 

At  the  afternoon  session  the  following  subjects  were 
selected,  upon  which  special  committees  will  be  appointed 
to  report: 

"A  Standard  of  Street  Railway  Accounts;"  H.  I. 
Bettis,  Atlanta,  chairman. 

"The  Best  Method  of  Treating  Accidents  and  Com- 
plaints." 

"  Street  Car  Wheels  and  Axles." 

"  The  T  Rail  Construction  of  the  Terre  Haute  Street 
Railway  Company;"  W.  F.  Burke,  superintendent  of  the 
Terre  Haute  Street  Railway  Company,"  chairman. 

"Can  the  T  Rail  Be  Satisfactorily  Used  in  Paved 
Streets?  " 

"  Suburban  Electric  Railways." 

"  Mail  and  Express  and  Passenger  Service  on  Street 
Railway  Cars." 

The  following  subject  for  general  discussion  was  se- 
lected : 

"Transfers  and  Commutation,"  and  C.  K.  Durbin,  of 
Denver,  was  selected  to  open  the  discussion.  It  was  also 
decided  to  hold  an  executive  session  of  the  Association, 
on  Thursday  morning,  the  18th,  to  which  delegates  are 
requested  to  come  prepared  to  discuss  fully,  without  re- 
serve, any  subject  relating  to  the  operation  and  conduct 
of  the  street  railway  business,  and  of  their  own  roads  in 
particular.  It  was  also  decided  that  not  more  than 
twenty  minutes  should  be  given  to  the  reading  of  each 
paper.  A  special  committee  was  also  selected,  consisting 
of  the  secretary  of  the  Association,  and  Lewis  Perine,  Jr., 
to  prepare  a  report  upon  "Street  Railway  Mutual  Fire 
Insurance."  It  was  resolved  in  view  of  the  financial  con 
dition  of  the  country,  that  the  question  of  a  street  railway 
institute  be  laid  on  the  table  for  the  present. 

T.  E.  Crossman  was  selected  as  official  stenographer 
for  the  coming  year. 

It  was  also  resolved,  if  satisfactory  arrangements 
could  be  made,  to  make  an  excursion  to  Chattanooga  on 
Friday,  following  the  adjournment  of  the  Association, 
where  an  opportunity  could  be  given  the  delegates  to 
visit  Lookout  Mountain,  the  neighboring  battle  fields, 
and  other  attractive  features  of  the  location,  whence  the 
delegates  could  return  home  by  various  routes. 

In  the  evening  the  members  of  the  Committee  were 
entertained  at  a  banquet  at  the  Kimball  House  by  the  offi- 
cers and  directors  of  the  Atlanta  Consolidated  Street 


Railway  Company,  at  which  Judge  H.  E.  W.  Palmer,  pre- 
sided. There  were  also  present,  by  invitation,  H.  I.  Bettis, 
W.  A.  Hemphill,  of  the  Atlanta  Constitution,  H.  H. 
Cabaniss,  business  manager  of  the  Atlanta  Journal, 
C.  B.  Fairchild  of  the  Street  Railway  Journal,  Wm. 
M.  Kingston,  representative  of  the  Johnson  Company,  of 
Atlanta,  and  W.  Cameron,  of  Jamestown,  N.  Y. 

A  very  excellent  menu  having  been  discussed,  brief 
remarks  were  made  by  the  host  and  some  of  the  guests, 
l  he  committee  were  assured  of  a  very  warm  welcome  to 
Atlanta,  and  were  requested  to  report  to  the  Association 
that  the  local  representatives  looked  forward  with  a  great 
deal  of  pleasure  to  the  coming  of  the  convention  to 
Atlanta,  and  assured  them  that  every  possible  attention 
would  be  shown  and  every  facility  provided  to  make  the 
coming  of  the  delegates  to  this  beautiful  city  an  enjoya- 
ble event.  It  was  also  mentioned  that  it  was  proposed  to 
hold  an  exposition  in  Atlanta  in  September,  October  and 
November  of  1895,  in  which  every  state  in  the  Union  would 
be  invited  to  participate,  and  also  some  of  the  neighbor- 
ing states  of  South  America,  the  purpose  being  to  make 
the  exposition  second  only  to  the  World's  Fair. 

As  an  evidence  of  the  good  feeling  between  the  sec- 
tions, it  is  also  proposed  to  extend  an  invitation  from  the 
Confederate  Veterans'  Association  and  the  city  of  Atlanta 
for  the  Grand  Army  of  the  Republic  to  hold  their  national 
encampment  in  Atlanta  in  1895. 

In  another  column  will  be  found  a  description  of 
Atlanta  and  her  street  railway  system.  In  this  connec- 
tion it  may  be  mentioned  that  there  are  many  interesting 
historical  points  about  the  city  that  can  be  visited.  These 
include  the  forts  and  embankments  in  a  good  state  of 
preservation,  that  were  occupied  during  the  siege  and 
defense  of  Atlanta  in  1864.  Grant  Park,  one  of  the  pub- 
lic parks,  embraces  Fort  Walker,  which  is  in  a  command- 
ing position,  and  in  which  may  be  seen  several  of  the 
cannon  employed  in  the  siege,  and  which  are  still  in  posi- 
tion, although  the  carriages  are  fast  going  to  decay. 

HOTELS. 

The  Atlanta  hotels  are  ample  enough  in  capacity  to 
accommodate  all  who  may  attend  the  convention,  and 
only  regular  rates  will  be  charged.  The  headquarters,  as 
before  noted,  are  to  be  at  the  Aragon,  which  is  on  Peach- 
tree  Street,  at  the  corner  of  Ellis,  adjoining  the  finer  resi- 
dence portion  of  the  city,  and  about  five  blocks  from  the 
Union  Depot.  This  hotel  is  comparatively  new,  thor- 
oughly furnished,  and  at  present  has  100  rooms,  but  an 
addition  is  being  erected  which  will  be  open  in  time  for 
the  convention,  which  will  contain  100  additional  rooms. 
The  rates  at  this  hotel  are  from  $3  to  $5  per  day,  Amer- 
ican plan,  and  from  $1.50  to  $3. 50  per  day,  European  plan. 
There  is  an  excellent  cafe  in  connection  with  the  hotel. 

The  Kimball  House  is  the  largest  and  most  prom- 
inent hotel  in  the  city,  and  is  located  on  Pryor  Street,  op- 
posite the  Union  Depot,  and  close  to  the  business  center 
of  the  depot.  The  balconies  open  on  to  an  interior  court, 
and  the  ledges  are  very  wide,  providing  ample  room  for 
receptions  and  promenades. 

The  Kimball  House  has  450  rooms,  with  accommoda- 
tions for  1,000  guests,  and  the  rates  are  from  $2.50  to  $5.00 
per  day,  American  plan,  according  to  the  size  and  loca- 
tion of  the  rooms. 

There  are  also  several  other  hotels  at  which  the  dele- 
gates can  secure  accommodation.  The  principal  ones  are: 
The  Markham  House,  the  Arlington,  the  Leland,  the 
Marion,  the  Albemarle  and  the  Cooledge. 

Application  for  space  in  Machinery  Hall  for  exhibits 
should  be  made  to  Wm.  J.  Richardson,  secretary  of  the 
American  Street  Railway  Association,  Brooklyn,  N.  Y. 
Those  who  desire  to  secure  rooms  in  either  of  the  hotels 
should  address  Joel  Hurt,  president  of  the  Atlanta  Con- 
solidated Street  Railway  Company,  Atlanta,  Ga.,  or  make 
application  directly  to  the  hotels. 
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Atlanta,  Ga. 

THE     PRESENT    HOME    OF    THE    AMERICAN    STREET  RAILWAY 
ASSOCIATION. 

The  fact  that  the  American  Street  Railway  Associa- 
tion is  to  hold  its  thirteenth  annual  convention  at 
Atlanta  in  October  next,  makes  this  city  of  peculiar  inter- 
est to  street  railway  men  and  others  engaged  in  allied 
industries.  Atlanta,  the  capital  of  Georgia,  is  an  ideal 
convention  city,  and  as  it  is  centrally  located,  with  lines 
of  railways  radiating  in  every  direction,  it  can  be  readily 
reached  from  all  parts  of  the  country.  The  distance  from 
New  York  is  876  miles;  from  Chicago,  733;  Cleveland,  720; 
Kansas  City,  932;  Galveston,  Tex.,  683,  and 
San  Francisco,  Cal.,  2,810.  As  this  is  the  first 
time  that  the  Association  has  convened  at 
the  South,  managers  of  street  railways  in 
the  Southern  cities  will  doubtless  attend  in 
larger  numbers  than  ever  before.  In  fact,  a 
number  of  representative  street  railway  men 
in  the  South  have  already  signified  their  inten- 
tion to  have  their  roads  represented.  The  same 
is  true  of  supply  men  in  general.  It  is  prob- 
able that  the  exhibit  of  street  railway  appli- 
ances will  surpass  that  of  any  previous  con- 
vention, while  a  rare  opportunity  is  presented 
for  Northern  manufacturers  to  meet  their 
Southern  customers. 

Atlanta  is  a  very  interesting  city,  and  has 
had  a  phenomenal  growth  since  the  war,  being 
not  unlike  many  of  the  new  cities  of  the 
Northwest.  In  public  buildings,  fine  business 
blocks  and  beautiful  homes,  it  has  few  equals, 
while  its  location  gives  it  one  of  the  most  de- 
lightful climates  to  be  found  on  the  continent. 
It  is  known  as  the  Gate  City  of  the  South,  and 
is  the  commercial  center  of  a  vast  region,  em- 
bracing counties  in  Tennessee  and  Alabama, 
as  well  as  the  Northern  half  of  Georgia.  It  is 
hard  to  tell  why  the  city  was  located  here, 
except  that  it  was  the  terminal  of  one  of  the 
early  steam  roads  built  in  the  state,  but  there 
is  no  river  or  other  natural  feature  that  would 
suggest  a  site  for  a  large  city;  hence,  its 
growth  is  doubtless  due  to  the  enterprise  and 
hustling  qualities  of  its  native  and  adopted 
citizens. 

The  United  States  Census  of  1890  gave 
the  city  a  population  of  68,000,  but  a  later 
canvass,  for  the  purpose  of  compiling  a  city 
directory,  gives  the  present  number  at  106,000. 
A  safe  estimate  is  probably  in  the  neighbor- 
hood of  100,000,  and  of  this  number,  about 
one-third  are  of  the  colored  race.    The  latter, 
however,  in  proportion  to  their  numbers,  patronize  the 
street  cars  about  as  much  as  the  white  people,  and  all 
ride  together  in  the  same  car,  with  the  rear  seats  reserved, 
usually,  for  the  colored  passengers. 

As  a  street  railway  town,  Atlanta  leads  all  the  South- 
ern cities,  with  the  exception  of  New  Orleans,  and  it  is 
this  feature  in  which  we  are  now  especially  interested. 
The  aggregate  trackage  for  the  city  and  immediate  sub- 
urbs is  about  100  miles,  and  the  lines  are  operated  by 
three  companies  with  electric  power,  with  the  exception 
of  a  short  dummy  line. 

THE  ATLANTA  CONSOLIDATED  STREET  RAILWAY  COMPANY 

operates  sixty-three  miles.  This  company  was  formed  by 
the  consolidation  of  several  other  lines  in  1891,  and  the 
management  of  the  system  is  in  the  hands  of  Joel  Hurt, 
president,  with  E.  Woodruff,  vice-president;  T.  K.  Glenn, 
secretary;  R.  J.  Lowry,  treasurer,  and  H.  N.  Hurt,  super- 
intendent. Mr.  Hurt,  the  president,  is  also  interested  in 
a  number  of  other  large  industries  in  the  city  and  state, 
and  is  regarded  as  one  of  Atlanta's  most  progressive  citi- 
zens. To  him  Atlanta  is  greatly  indebted  for  some  of  her 
fine  blocks  and  public  improvements. 

The  first  electric  car  was  run  in  Atlanta  on  August 
24,  1889.  Other  construction  followed  rapidly  after  this, 
until  all  the  lines  in  the  citv  limits  had  been  rebuilt. 


The  Consolidated  Company  now  operates  forty  cars  over 
twelve  divisions,  all  of  which  are  run  on  a  fifteen  minute 
headway.  The  electric  cars  from  the  different  lines  meet 
at  a  common  center  at  the  corner  of  Broad  and  Marietta 
Streets,  where  the  tracks  are  connected  by  a  very  compli- 
cated piece  of  special  work,  illustrated  in  Fig.  3,  which 
was  designed  and  built  by  the  Johnson  Company. 

Various  types  of  rails  have  been  employed  in  the 
street  construction  on  the  different  lines,  including  the  T 
rails,  the  Providence  girder  and  other  types  of  girder 
rails,  including  section  Y.  The  prevailing  type,  however, 
is  a  forty-five  pound  section  D,  of  the  Johnson  girder 
type.    The  T  rail  in  the  paved  streets  rests  on  wooden 


FIG.  1  — THE    ARAGON — ATLANTA 

THE  OFFICIAL  HEADQUARTERS  OF  THE  ASSOCIATION. 

stringers,  and  in  the  suburbs  is  spiked  directly  to  the  ties. 
In  the  construction  with  granite  block  paving  the  upper 
edge  of  the  stringer  is  chamfered  off,  and  the  lower  inside 
corner  of  the  block  is  removed,  so  that  the  pavement 
comes  flush  with  the  rail  when  laid,  and  the  flange  of  the 
wheel  makes  its  own  groove  by  pressing  down  the 
blocks  (Fig  4).  The  stringer  construction  is  standing  up 
exceedingly  well,  but  the  standard  for  future  construc- 
tion is  the  electric  girder  rail  with  the  Johnson  standard 
joint.  Very  good  success  has  also  been  had  with  the 
Providence  girder  rail,  with  which  a  very  long  cast  iron 
joint  chair  has  been  employed,  which  was  designed  by 
the  engineer  of  the  company.  In  all  recent  construction 
the  ends  of  the  rails  have  been  gutted  together,  leaving 
no  space  for  expansion.  Owing  to  the  long  headway, 
the  rail  joints  on  the  various  lines  do  not  give  as  much 
trouble  as  is  experienced  in  other  cities  where  a  two  or 
three  minute  headway  is  the  practice. 

The  rollingstock  of  the  Consolidated  lines  consists  of 
cars  manufactured  by  a  number  of  different  makers, 
including  those  made  by  Stephenson,  Brill,  Pullman  and 
Jones.  There  is  also  one  car  which  (was  made  by  the 
Fiegal  Car  Company,  which  is  kept  as  a  special  car  and 
chartered  to  excursion  parties.  This  car  is  finely  finished, 
and  was  exhibited  at  the  New  Orleans  Exposition  some 
years  since.    The  company  has  recently  refitted  some  of 
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the  ten  foot  horse  cars  which  are  equipped  with  a  single 
motor  without  a  motor  truck.  These  cars  are  to  be  oper- 
ated on  one  of  the  suburban  lines,  without  conductors, 
fare  conveyors  and  boxes  being  employed.  One  or  two 
of  the  large  cars  are  also  equipped  with  conveyors,  which 
save  the  expense  of  a  conductor,  and  on  some  of  the 
lines  two  conductors  collect  the  fare  for  three  cars,  chang- 
ing off  at  certain  points.  Most  of  the  cars  are  mounted 
on  Bemis  trucks,  and  the  company  manufactures  its 
own  wheels. 

The  principal  power  station,  from  which  most  of  the 
lines  are  operated,  together  with  two  of  the  car  barns  and 
repair  shops,  is  located  in  an  open  field,  three  miles  from 
the  center  of  the  city,  near  the  Exposition  buildings, 
being  seven  miles  from  some  of  the  terminals  to  which 
the  power  is  transmitted.  The  station  is  on  the  line  of 
one  of  the  steam  roads,  and  from  this  coal  is  delivered 
directly  into  the  boiler  room.  The  power  station  and 
principal  car  barn  are  of  brick,  while  other  buildings  are  of 
wood.  These  are  equipped  with  an  automatic  sprinkling 
device,  as  a  protection  against  fire.    There  are  a  foundry 


ious  devices  not  usually  found  in  private  foundries,  to- 
gether with  a  foundry  practice  that  is  exceedingly  inter- 
esting, and  which,  if  copied,  will  doubtless  prove  of  great 
value  to  the  street  railway  interests  at  large.  The 
foundry  is  a  plain  building,  40  X  40  ft.,  and  the  cupola  ap- 
pliances are  rather  crude,  but  the  flasks  and  moulding- 
apparatus  are  of  a  high  order.  The  car  wheels  are  cast 
in  iron  flasks  with  home  made  chills,  the  material  being 
scrap  and  enough  pig  iron  to  make  a  durable  metal. 
The  proportions  employed  are  about  400  lbs.  of  scrap  to 
200  lbs.  of  pig  iron.  Two  annealing  pits  and  cranes  for 
handling  the  wheels  are  provided,  and  the  output  is  about 
twelve  thirty  inch  wheels  every  two  days.  The  wheels 
are  provided  with  a  thicker  flange  than  is  usually  found 
on  commercial  wheels,  and  so  far,  the  home  made  article 
is  giving  very  excellent  service,  the  life  averaging  from 
five  to  seven  months.  The  motor  wheels  weigh  about 
300  lbs.  and  cost  about  $3. 00  each.  In  the  opinion  of 
the  engineer  it  does  not  pay  to  grind  down  the  treads 
of  old  wheels.  Very  little  trouble  has  been  had  so  far 
with  slid  flat  wheels,  only  one  pair  having  been  taken  out 


"-Stfi-y, Journal 


FIG   2.— GRADY  MONUMENT  AND  POST 

and  two  small  oil  houses,  which  are  built  of  brick,  and 
which  are  detached  from  the  other  buildings. 

The  present  power  equipment  consists  of  two  Cooper 
engines  of  300  h.  p.  each,  which  are  run  at  ninety  revolu- 
tions, and  from  which  the  power  is  transmitted  by  means 
of  leather  belts  to  a  forty  foot  countershaft,  and  from  this, 
in  both  directions,  to  seven  generators,  which  are  of  the  D 
62  Thomson-Houston  type.  Munson  belting,  and  also  belt- 
ing manufactured  by  the  Southern  Belting  Company,  of 
Atlanta,  is  employed.  One  of  the  engines  is  provided  with 
two  eccentric  levers,  so  that  the  intake  and  exhaust  valves 
are  operated  separately,  resulting,  in  the  opinion  of  the  sta- 
tion engineer,  by  whom  the  second  rod  was  applied,  in 
an  improved  service.  There  is  no  reserve  power,  both 
engines  being  constantly  run.  The  boiler  equipment  con- 
sists of  three  return  tubular  boilers  of  125  h.  p.  each,  which 
were  manufactured  by  the  Bigelow  Company  of  New 
Haven,  Conn.  The  fuel  consists  of  Jellico  (Tenn.)  and 
nut  slack  coal,  which  costs,  delivered,  $1.75  per  ton. 

It  is  the  intention  of  the  company  to  increase  the 
capacity  of  the  station  in  the  spring,  by  the  addition  of  a 
500  h.  p.  engine,  coupled  direct  to  a  500  k.  w.  generator, 
and  by  replacing  the  present  generators  with  two  of  300 
k.  w.  capacity,  which  are  to  be  belted  direct  from  the  pres- 
ent engines. 

The  company  is  at  present  manufacturing  nearly  all 
its  own  supplies,  including  car  wheels,  gears  and  trolley 
wheels,  and  nearly  all  the  appliances  with  which  the  work 
is  done  have  been  designed  by  the  chief  engineer  of  the 
company,  Thomas  Elliott.    These  include  many  ingen- 
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for  this  cause.  A  hard  brake  shoe  is  employed,  and  the 
motormen  are  instructed  never  to  skid  the  wheels.  The 
axle  gear  wheels  are  cup  shape,  cast  solid,  with  a  five- 
eighths  inch  web,  and  after  being  bored  out  are  pressed 
on  to  the  axles.  In  the  process  of  moulding,  an  iron 
pattern  is  employed,  which  is  made  about  a  quarter  of  an 
inch  large  to  allow  for  shrinkage.  The  sand  being 
packed  about  the  pattern,  a  brass  ring  with  correspond- 
ing gear  teeth  is  placed  on  the  surface,  and  the  mould  is 
removed  by  means  of  a  tripod  screw  jack,  the  feet  of 
which  rest  on  the  ring,  while  the  lifting  rod  is  inserted  in 
a  threaded  opening  cut  in  the  center  of  the  pattern.  By 
this  means  the  pattern  is  lifted  from  the  mould  without 
wrapping,  which  leaves  the  sand  so  smooth  that  the  gear 
teeth  do  not  require  cutting.  The  solid  gears  of  this 
pattern  weigh  about  seventy  pounds  less  than  the  com- 
mercial spiit  gears,  and  so  far  are  giving  excellent  service. 
It  is  found  that  the  gears  usually  outlast  three  sets  of 
wheels,  but  in  case  a  gear  is  broken,  the  split  gear  is  sup- 
plied until  it  becomes  necessary  to  renew  the  wheels, 
when  a  new  gear  wheel  is  pressed  on.  Pinion  blanks  are 
bought,  and  the  teeth  are  cut  in  at  the  company's  ma- 
chine shop,  by  means  of  a  home  made  gear  cutter,  which 
is  supplied  with  two  circular  cutters,  which  are  worked  in 
train,  and  finish  the  cut  at  one  passage. 

The  mould  for  casting  trolley  wheels  is  of  iron,  and 
made  in  three  parts,  each  of  which  is  provided  with 
handles.  The  metal  having  been  poured  in  the  mould  the 
upper  part  of  the  mould  is  lifted  off  and  the  split  ring  which 
forms  the  groove  is  removed,  when  the  casting  rolls  out  and 
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the  parts  are  adjusted  for  a  second  pouring.  By  this  means 
the  trolley  wheels  are  cast  about  as  fast  as  old  time 
hunters  moulded  the  bullets  for  their  rifles.  The  casting 
is  very  smooth,  and  much  more  durable  than  when  cast  in 
sand,  the  theory  being  that  the  iron  mould  chills  the  metal 
somewhat.  Other  small  castings  besides  trolley  wheels 
are  also  made,  including  the  armature  and  axle  bearings. 

The  brasses  for  the  armature  bearings  are  cast  with 
an  eccentric  shell  which  is  about  a  quarter  of  an  inch 
thick  on  top,  and  half  an  inch  on  the  bottom  side.  This 
shape,  it  is  claimed,  gives  about  three  times  the  wear  of 
the  usual  bearing,  or  three-sixteenths  of  an  inch  in  place 
of  one,  usually  allowed.  When  first  put  in  service,  the 
armature  is  mounted  close  to  the  upper  field,  and  as  the 
box  becomes  worn  the  shaft  comes  to  the  center,  and  can 
be  run  until  the  armature  approaches  the  lower  field. 

The  frame  bearing  brasses  also  differ  from  those 
ordinarily  employed.  These  are  cast  in  the  form  of  a 
sleeve  which  embraces  the  axle  from  the  gear  wheel  to 


ment,  and  he  thinks  it  would  pay  any  road  running  six 
cars  or  more  to  employ  a  cheap  wheel  press.  There  is 
also  a  gear  cutter,  as  described,  and  a  number  of  small 
tools.  For  boring  out  the  axle  sleeves,  a  rod  with  right 
and  left  threads  is  employed,  which  runs  out  the  shavings 
made  by  the  cutting  tool  in  both  directions.  The  shop 
tools  are  operated  by  a  ten  horse  power  stationary  motor. 
Axles  of  iron  are  considered  preferable  to  those  of  steel, 
and  so  far  the  company  has  had  only  one  broken  axle. 
Tracks  are  provided  for  communication  between  the  dif- 
ferent buildings  at  the  station,  on  which  a  small  electric 
flat  car  is  run  for  the  purpose  of  transferring  parts  to 
and  from  the  repair  shop. 

EMPLOYES. 

White  men  only  are  employed  for  motormen  and  con- 
ductors, and  their  pay  is  twelve  cents  an  hour,  and  they 
work  fourteen  hours  per  day.  The  track  laborers  are 
mostly  colored  men  who  receive  $0.80  to  $1  per  day. 


FIG.  3— CORNER  BROAD  AND  MARIETTA  STREETS,  ATLANTA,  GA. 


the  opposite  car  wheel,  the  ordinary  collar  next  the  wheel 
being  omitted,  thus  furnishing  a  stationary  bearing  for 
the  gear  cases,  giving  a  dusttight  fit  and  reducing  wear. 
This  sleeve  is  turned  to  fit  the  axle,  and  is  provided  with 
an  oil  cup  on  the  upper  side,  which  introduces  the  lubri- 
cant, and  is  so  arranged  that  the  waste  oil  is  led  directly 
into  the  gear  case.  The  gear  cases  are  cast  of  composite 
metal  of  old  scrap  which  makes  them  light  and  durable. 

In  winding  the  armatures,  the  insulated  wire  is  first 
thoroughly  waxed,  which,  it  is  claimed,  improves  the 
insulating  qualities  and  makes  a  more  durable  motor. 
Insullac  is  employed  for  covering  the  wires,  and  the  arma- 
ture is  not  baked. 

The  above  are  some  of  the  shop  kinks  that  are  em- 
ployed, with  a  view  to  economy  in  repairs,  and  strikingly 
illustrate  how  a  little  ingenuity,  properly  applied,  renders 
a  company  comparatively  independent. 

The  tool  equipment  of  the  repair  shop  consists  of  two 
lathes,  one  a  thirty-four  inch  machine  of  Fay  &  Scott 
manufacture,  and  the  other  an  eighteen  inch,  manufact- 
ured by  Lodge  &  Davis;  one  24  X  24  in.  planer  of  the 
same  make,  and  one  twenty-four  inch,  back  gear  drill 
press.  There  is  also  a  hand  drill  press  and  a  Watson  & 
Stillman  wheel  press.  In  the  opinion  of  the  engineer,  a 
wheel  press  is  an  important  adjunct  to  a  repair  equip- 


The  fare  is  five  cents,  except  on  the  dummy  line, 
which  runs  to  the  neighboring  town  of  Decatur,  seven 
miles  distant,  upon  which  ten  cents  is  charged,  unless 
tickets  are  purchased,  which,  in  lots  of  fifty,  are  sold  at 
five  cents.  No  transfers  are  given,  except  in  connection 
with  this  dummy  line. 

The  Atlanta  Traction  Company,  which  is  under  the 
general  management  of  T.  B.  Felden,  president,  controls 
about  nineteen  miles  of  track,  and  operates  ten  or  twelve 
motor  cars  which  are  equipped  with  the  Detroit  and  Edi- 
son motors. 

The  Collins  Park  &  Belt  Railroad  Company,  under 
the  management  of  J.  W.  Darr,  receiver,  operates  fifteen 
miles  of  track  with  nine  cars  which  are  equipped  with 
Short  motors.  Particulars  of  these  systems  will  be  given 
in  our  March  issue. 

PAVING. 

About  fifty  miles  of  Atlanta  streets  are  paved  with 
granite  blocks,  the  material  for  which  has  been  furnished 
from  neighboring  quarries,  making  the  cost  exceedingly 
low,  which  at  present  is  about  $1.50  per  square  yard,  or, 
at  least,  this  is  what  the  street  railway  company  is  re- 
quired to  pay  the  city  for  paving  its  portion  of  the  street. 
The  blocks  are  mostly  laid  on  a  sand  foundation  which  does 
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not  produce  as  even  a  surface  as  when  laid  upon  a  concrete 
foundation,  as  is  now  the  practice  in  most  of  the  North- 
ern cities.  There  is  also  considerable  asphalt  paving,  and 
on  the  street  car  lines  this  is  laid,  in  some  cases,  with 
granite  blocks  next  the  rails  which  are  toothed  into  the 
asphalt.    In  some  of  the  recent  construction  the  blocks 
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FIG.  4— CROSS  SECTION  OF  TRACK — ATLANTA  CONSOLIDATED  RAILWAY. 


FIG 


5.— LONGITUDINAL  SECTION  OF  TRACK— ATLANTA 
CONSOLIDATED  RAILWAY. 


are  omitted,  and  the  material  is  laid  against  the  rails. 
The  county  authorities  are  paving  some  of  the  streets 
just  outside  the  city  limits  with  chert  paving.  This  con- 
sists of  a  foundation  of  broken  stone  surfaced  with  chert, 
a  silicious  material  quarried  in  the  northwestern  part  of 
the  state.  This  material  has  cementing  qualities,  and 
after  being  put  in  service  becomes  hard  and  smooth. 

The  granite  quarries  of  Georgia.it  is  claimed,  pro- 
duce a  material  far  superior  for  paving  purposes,  to  the 


the  surface  level  of  the  surrounding  plain.  The  rock  is 
free  from  impurities,  and  lies  in  regular,  heavy,  vertical 
masses  and  sheets  with  a  splenrift,  and  capable  of  being 
quarried  in  enormous  dimensions.  At  Lithonia  there  are 
about  500  acres  of  exposed  granite,  and  being  in  an  excep- 
tionably  favored  position,  the  stones  are  quarried  for  20 
per  cent,  less  than  can  be  done 
elsewhere.  As  now  worked,  the 
Stone  Mountain  quarries  have  an 
output  of  25,000  paving  blocks 
per  day,"  and  those  at  Lithonia  a 
capacity  of  30,000,  both  of  which 
outputs  can  be  increased  to  an 
almost  unlimited  extent.  The 
rock,  as  here  found,  is  of  a 
light  gray  color  of  uniform  grain,  free  from  lamination, 
and  is  adapted  to  all  kinds  of  structural  and  street  work. 
The  entire  deposit  is  owned  by  the  Venable  Brothers,  of 
Atlanta,  who  have  provided  every  facility  for  prosecuting 
the  work  and  transporting  the  product  to  the  shipping 
stations.  It  is  estimated  that  there  are  over  1,000,700,- 
000  sq.  yds.  of  granite  paving  laid  in  the  different  cities, 
material  for  which  has  been  supplied  from  these  quarries, 
and  the  supply  is  seemingly  sufficient  for  any  demands 
that  may  arise  for  centuries  to  come. 

New  Cars  for  the   Philadelphia  Electric  Lines. 


The  contracts  for  the  cars  for  the  People's  Traction 
Company  and  the  Electric  Traction  Company,  of  Phila- 
delphia, were  given  out  last  month.  The  closed  cars  of 
the  former  will  be  125  in  number,  and  will  be  built  by  the 
St.  Louis  Car  Company.    All  of  the  cars  will  be  high  and 


FIG.  6.— GRANITE  QUARRIES  NEAR  ATLANTA. 


New  England  granite.  From  these  quarries  paving  mate- 
rial is  provided  for  most  of  the  Southern  cities,  and  to 
cities  as  far  North  as  Cincinnati,  Columbus,  and  Dayton, 
O.  The  principal  quarries  are  located  at  Lithonia  and 
Stone  Mountain,  about  twenty  miles  east  of  Atlanta. 

Stone  Mountain,  is  conceded  to  be  the  largest 
deposit  of  merchantable  granite  to  be  found  in  the  world. 
The  mountain  proper  consists  of  a  black,  mottled,  dome 
shaped  rock,  entirely  denuded  of  vegetation,  1,400  ft.  in 
height  and  seven  miles  in  circumference  at  the  base,  and 
on  the  north  the  side  is  very  steep.  It  is  estimated  to  con- 
tain over  7,000,000,000  cu.  ft.  of  exposed  granite  above 


easy  of  ventilation.  The  doors  will  be  double  and  four 
feet  six  inches  high  in  the  clear,  giving  sufficient  space  for 
tall  men  to  enter  without  striking  their  hats.  The  cars 
will  be  finished  in  mahogany,  and  the  seats  of  spring  rat- 
tan, covered  with  red  plush.  The  cars  will  be  twenty 
feet  long  inside,  seating,  comfortably,  twenty-eight  pas- 
sengers. Each  car  is  to  be  lighted  by  ten  electric  lights, 
arranged  in  three  clusters.  There  will  also  be  a  light  on 
each  platform. 

The  open,  or  summer  cars,  ordered  number  165.  The 
St.  Louis  Car  Company  will  build  125,  and  the  Lamokin 
Car  Company  forty.    Their  design  will  be  alike.  These 
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cars  will  be  ready  in  the  early  summer.  They  will  be 
twenty-eight  feet  long  over  all,  with  ten  reversible  cross 
seats. 

Both  closed  and  open  cars  will  be  mounted  on  four 
wheel  trucks,  supplied  by  the  J.  G.  Brill  Company,  and 
the  Peckham  Motor  Truck  &  Wheel  Company.  All  of 
these  cars  will  have  double  motor  equipments.  One-half 


A  New  Truck. 


The  Chicago  Electric  Truck  Company  has  entered 
into  the  manufacture  of  high  class  electric  motor  trucks. 
Its  line  will  embrace  five  styles,  under  patents  of  Geo.  H. 
Graham.  The  illustrations  show  this  company's  No.  A 
truck  which  is  designed  to  meet  the  varied  conditions 


FIG.  1.— THE  CHICAGO  TRUCK— SIDE  VIEW. 


of  the  winter  cars  will  have  double  motor  equipments  fur- 
nished by  the  General  Electric  Company,  and  the  other 
half  double  equipments  furnished  by  the  Sperry  Electric 
Company. 

The  forty  closed  cars  which  the  Electric  Traction 
Company  has  ordered  from  the  Pullman  Company  for 
the  10th  and  nth  Streets  line,  will  be  of  the  same  general 
design  and  color  as  those  now  running  on  13th  and  15th 
Streets.  Inside  they  will  be  eighteen  feet  long,  and  over 
all  twenty-six  feet. 

The  trucks  will  be  of  the  McGuire  Columbian  pat- 
tern. Two  General  Electric  motors,  of  twenty-five  horse 
power  each,  will  be  used  on  thirty  of  the  cars,  and  two 
Curtis  motors,  of  thirty  horse  power  each,  on  ten  of 
the  cars. 

A  New  Anti=Oseillating  Device. 


End  oscillation  or  rocking  is  one  of  the  greatest  diffi- 
culties that  truck  builders  have  to  contend  with  in  the 
present  day  of  long  car  bodies,  and  an  inspection  of  the 
leading  patterns  of  trucks  will  show  the  various  devices 
adopted  to  obviate  this  difficulty. 

We  illustrate  herewith  a  device  recently  patented  and 
put  in  operation  on  one  of  the  cars  of  the  North  Side  Rail- 
way Company,  Fort  Worth,  Tex.  This  attachment  is  the 
invention  of  Geo.  B.  Hendrix,  general  superintendent  of 
that  road,  and  B.  F.  Chollor,  of  the  same  city,  and  as 
shown  is  exceedingly  simple  in  construction.  It  consists 
essentially  of  a  pair  of  double  levers,  one  on  each  side  of 
the  car,  which  are  hinged  in  the  center  and  fulcrumed  over 


FIG.  2. — CROSS  SECTION  OF  CHICAGO  TRUCK. 

and  requirements  of  electric  railways,  especially  as  to 
simplicity,  durability  and  economy  of  operation. 

The  truck,  it  will  be  noticed,  is  extremely  simple, 
having  a  solid  forged  steel  frame,  with  long  cantilever 
extensions,  no  castings  and  few  bolts.  This  truck  also 
permits  of  easy  access  to  motors  and  the  ready  removal 
of  wheels.  The  entire  weight  is  cushioned  on  the  axle 
boxes  by  the  springs,  thereby  adding  greatly  to  the  life 
of  both  rolling  stock  and  permanent  way.  The  main 
springs  are  each  composed  of  three  half  elliptics,  two  of 
which  are  placed  a  distance  apart  and  rest  on  the  axle 
box,  with  the  frame  passing  over  the  box  between  them, 
while  the  third  is  inverted  over  the  frame,  and  its  ends 
are  brought  between  the  ends  of  the  lower  springs  and 
held  by  the  same  pins  or  bolts.  Two  links  or  hangers, 
acting  as  washers  to  separate  the  adjacent  ends  of  the 
three  half  elliptic  springs  forming  the  group,  are  sus- 


NEW  ANTI-OSCILLATING  DEVICE. 


the  boxes.  The  outer  ends  of  the  levers  are  attached  to 
the  ends  of  the  car  body  by  means  of  spring  brackets  as 
shown.  By  this  very  simple  device,  it  may  be  seen  that 
one  end  of  the  car  cannot  move  up  or  down  without  the 
other  end  moving  in  the  same  direction,  thus  effectually 
obviating  all  tendency  to  rock.  The  device  has  recently 
been  applied  to  one  of  the  worst  "  rockers"  on  the  com- 
pany's line,  with  the  effect  to  entirely  obviate  that  trouble. 
The  patentees  claim  for  this  invention  that  it  permits  the 
use  of  very  short  trucks,  simplifies  the  manufacture  by 
doing  away  with  extension  tops,  extra  spring,  etc.,  ex- 
tends the  life  of  the  car  body  and  absolutely  prevents 
rocking. 


pended  from  the  pins,  and  carry  the  upper  bar  of  the 
main  frame. 

The  makers  claim  that  this  truck  will  carry  a  longer 
car  without  oscillation,  or  the  same  car  with  less  oscilla- 
tion than  any  other  on  the  market,  because  the  frame, 
instead  of  being  cushioned  by  spiral  springs  on  che  axle 
boxes,  which  would  allow  it  to  rock  or  oscillate  on  the 
axle  box  as  a  fulcrum,  is  suspended  by  half  elliptic  springs 
which  gives  it  an  extended  support,  so  that  a  fifteen  foot 
spring  base  can  easily  be  used  with  a  seven  foot  wheel 
base.  The  weight  of  the  car  body  does  not  come  on  the 
main  frame,  except  the  portion  borne  by  the  end  elliptic 
springs,  but  is  transmitted  directly  to  the  axle  boxes 


February,  1894.] 


1 

THE  STREET  RAILWAY  JOURNAL. 


125 


through  the  combination  springs,  preventing  strains  and 
allowing  the  use  of  a  lighter  frame.  Oscillation  is  de- 
stroyed where  it  begins  by  the  arrangement  of  the  springs. 
When  the  wheel  passes  over  an  obstruction  or  uneven  rail 
joint,  and  is  forced  upward,  the  lower  half  elliptic  springs, 
by  which  the  frame  is 
suspended,  are  com- 
pressed and  therefore 
lengthened  in  relation 
to  the  frame,  and  the 
upper  half  elliptic 
springs,  being  on  the 
same  pins,  are  also 
lengthened,  which 
would  cause  their  cen- 
ters, where  the  car 
body  rests,  to  lower. 
This  is  compensated  by 
the  slight  rise  at  the 
ends  of  the  springs,  due 
to  the  upward  pressure 
of  the  lower  springs,  so 
that,  in  fact,  the  car 
body  remains  in  the 
same  relation  vertically 
to  the  rail,  and  the  ten- 
dency to  oscillate  is 
overcome.  These 
springs  are  so  con- 
structed that  this  action  does  not  interfere  with  the 
independent  movement  of  the  car  body  and  truck  frame 
unless  the  motion  is  imparted  by  the  wheels,  as  above 
described. 

The  Works  of  the  Barney  &  Smith  Car 
Company. 


Car  for  Bangor,  Pa. 


The  accompanying  engraving  shows  one  of  a  number 
of  cars  now  being  built  for  the  Bangor,  Pen  Argyl 
&  Water  Gap  Electric  Railway,  of  Bangor,  Pa.,  by  the 


The  work  of  the  Barney  &  Smith  Car  Company  is  well 
known  in  many  sections  of  the  country  through  the 
handsome  cars  supplied  from  its  factory  to  different 
roads.  We  illustrated  in  our  last  issue  a  car  built  by  the 
company  for  the  Dayton  &  Soldiers'  Home  line,  in  Day- 
ton, as  a  sample  of  the  high  grade  of  work  which  this 
company  is  turning  out  regularly.    The  extent  of  the 


ECTRIC  CAR  FOR  BANGOR,  PA. 


J.  W.  Fowler  Car  Company,  of  Elizabethport,  N.  J.  These 
cars  are  tastefully  trimmed  and  decorated,  and  present  a 
very  handsome  appearance.  They  are  twenty-eight  feet 
eight  inches  in  length  over  all,  with  sixteen  foot  interiors 
and  vestibules  four  feet  two  inches  in  length.  The  side 
sills  are  so  arranged  that  the  car  bodies  rest  directly  on 
the  truck  without  blocking,  and  the  vestibule  platforms 
are  constructed  in  such  a  manner  that  the  steps  are  only 
thirteen  inches  above  the  track. 

The  roofs  are  of  the  monitor  type  with  rolled  glass 
lights,  and  are  provided  with  four  steel  carlines,  y&  X 
1  in.,  extending  across  the  car  and  bolted  at  each  end  to 
plate  rails.  The  inside  wood  work  is  of  ash  and  cherry 
finished  in  natural  colors.  The  ceilings  are  of  maple 
decorated  with  delicate  scroll  work  of  aluminum.  Bronze 
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WORKS  OF  THE  BARNEY  &.  SMITH  CAR  CO. 


business  of  the  Barney  &  Smith  Car  Company  can  be 
readily  gained  from  an  inspection  of  the  accompanying 
engraving,  which  is  a  birdseye  view  of  the  works  of  the 
company  at  Dayton,  O. 

Characteristics  of  the  Barney  &  Smith  cars  are  their 
durability  and  high  finish.  The  Barney  and  Smith  truck 
was  also  illustrated  in  our  January  number. 


The  Egyptian  government  will  award  a  contract  for 
a  tramway  from  Mansourah  to  Menzaleh  with  local 
branches. 


trimmings  are  furnished  throughout.  The  seats  are  up- 
holstered in  Wilton  carpet,  and  the  floors  are  provided 
with  floor  trap  doors,  affording  easy  access  to  the  motors. 

The  vestibules  have  two  stationary  windows  and 
three  drop  sashes,  and  are  furnished  with  doors  for 
winter  and  folding  gates  for  summer.  The  inside  wood 
work  is  of  paneled  ash  and  cherry,  finished  in  natural 
colors.  The  main  panel  is  painted  with  granite  red  with 
gold  scroll  work  ornaments,  and  gold  number  shaded  with 
carmine  and  two  shades  of  green.  The  striping  is  of  gold 
edged  with  black,  with  fine  line  of  white.  The  cove  panel 
is  of  white  with  ornamented  aluminum  letters  edged  with 
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black  and  shaded  with  two  shades  of  green.  The  steps 
and  sills  are  painted  drab  with  Tuscan  red  striping,  and 
the  entire  car  is  finished  with  three  coats  of  varnish. 
Each  car  is  provided  with  ratchet  brakes,  two  De  Witt 
sand  boxes,  radial  drawbars,  couplers  and  head-lights. 


A  New  Type  of  Fender. 


The  accompanying  engraving  shows  a  new  type  of 
car  fender,  which  has  given  excellent  results  in  trials 
in  Baltimore,  and  is  manufactured  by  the  Leonhardt 
Pneumatic  Safety  Car  Fender  Company  of  Baltimore, 
Md. 

The  fender  is  composed  of  a  strong  iron  frame,  cradle 
shaped,  extending  the  full  width  of  the  car  and  hooked 
to  the  front  platform,  as  shown.  Its  edges  are  bound, 
front,  side  and  top,  with  three  inch  pneumatic  tubing,  or 
air  cushions,  with  a  pliable  rope  net  stretched  across  the 


Double  Chain  Screw  Hoists. 


Our  illustration  shows  the  Harrington  double  chain, 
screw  hoisting  machine  manufactured  by  Edwin  Har- 
rington, Son  &  Company,  Incorporated,  builders  of  iron 
working  machinery,  of  Philadelphia,  Pa.  These  hoists 
are  made  weighing  from  35  to  925  lbs.,  to  lift  from 
500  to  20,000  lbs.  The  hooks  and  worms  are  all  of  steel, 
as  are  all  the  smaller  sizes  of  worm  gears.  All  the  worms 
and  worm  gears  are  cut  and  turned  to  templates.  The 
chains  are  made  with  extra  care.  A  double  chain  is 
always  used  as  a  protection  against  accidents. 

The  care  in  selection  of  material  and  excellence  of  the 
product  have  led  to  the  adoption  of  these  hoists  by  the 
United  States  Government  as  the  best  article  of  the  kind 
on  the  market.  A  recent  letter  to  this  company  from  the 
Berlin  Iron   Bridge  Company,  signed  by  its  president, 


NEW  TYPE  OF  hENDER. 


frame.  All  parts  are  interchangeable  and  adjustable,  so 
as  to  be  easily  fitted  to  any  car.  If  repairs  should  be 
come  necessary,  they  can  be  made  without  any  delay  to 
the  car,  for  the  fender  can  be  unhooked  and  replaced  by 
another  is  less  than  two  minutes.  The  great  advantage 
this  fender  possesses  over  all  others  is  the  pneumatic  tub- 
ing or  air  cushioning,  which  is  generally  admitted  to  be 
the  best  substance  human  ingenuity  has  been  able  to  de- 
vise, to  yield  a  soft  cushioned  blow. 

The  height  of  the  front  edge  of  the  fender,  above  the 
street  level  is  adjustable  and  ordinarily  measures  two 
and  a  half  to  three  inches.  Owing  to  the  up  and  down 
motion,  the  fender  when  struck  by  an  object  drops  to  the 
ground,  and  is  held  there  by  a  self  locking  device  until 
released  by  the  motorman,  thus  compelling  the  object  to 
drop  or  roll  over  into  the  netting  and  remain  there  until 
the  car  is  stopped.  In  addition  to  this  automatic  device, 
the  motorman  can  by  placing  his  foot  upon  the  treadle, 
press  the  fender  down  and  lock  it  at  the  same  time.  When 
the  fender  is  thus  down,  two  rollers  attached  to  the 
under  side  run  along  the  track,  preventing  the  fender 
from  wedging  itself  under  the  car. 

At  public  tests  in  Baltimore  and  Washington,  a 
number  of  men  and  boys  were  run  down  in  various  po- 
sitions and  picked  up  by  the  fender  without  the  least 
scratch  or  bruise,  while  the  car  was  running  at  a  speed 
of  from  eight  to  twelve  miles  an  hour. 


DOUBLE  CHAIN  SCREW  HOIST. 

states  that  a  number  of  these  hoists  are  in  use  in  the 
shops  of  that  company,  and  that  this  company  has  no 
hesitation  in  saying  that  they  are  the  best  in  the  world, 
the  best  it  has  ever  used.  That  these  machines  have  a 
world  wide  reputation  is  shown  by  the  fact  that  among 
recent  exportations  several  have  been  sent  to  the  mining 
companies  of  South  Africa. 

Rumors  of  a  Consolidation  in  Baltimore. 


Rumors  of  a  scheme  to  consolidate  the  Baltimore 
Traction  Company,  the  City  Passenger  Railway,  the  City 
&  Suburban  Railroad  Company  and  the  Lake  Roland  and 
the  Central  Railway  lines,  in  Baltimore,  were  current  last 
month.  The  total  capitalization  of  the  consolidated  com- 
panies would  be  about  $12,000,000.  The  scheme  proposes 
a  single  set  of  officers,  with  an  executive  board  composed 
of  representatives  of  each  company  in  the  combine. 

The  West  End  Street  Railway  Association  has  been 
organized,  and  will  hold  meetings  the  third  Wednesday 
of  each  month.  The  officers  are:  President,  J.  M.  Studley, 
Jr.;  vice-president,  Paul  Winsor;  treasurer,  J.  N.  Neal; 
secretary,  N.  P.  Quick. 
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An  Independent  Air  Pump  and  Jet  Condenser. 

The  apparatus  shown  consists  of  an  independent  air 
pump  and  jet  condenser  of  large  capacity.  The  exhaust 
steam  from  the  main  engines,  pumps,  etc.,  is  admitted  into 
the  top  of  the  condenser,  and  on  its  descent  is  met  by  a  fine 
spray  of  cold  water  coming  in  the  opposite  direction 
through  a  copper  spray  pipe.  The  complete  mechanical 
mixture  of  the  steam  and  injection  water  is  obtained. 
The  water  deprives  the  steam  of  nearly  all  its  latent  heat, 
condenses  it,  and  a  vacuum  is  formed.  The  air  pump 
removes  the  condensed  steam  and  injection  water  from 
the  condenser,  the  action  being  continuous.  The  con- 
denser is  provided  with  the  Davidson  vacuum  breaking 
device,  consisting  of  a  copper  float  and  valve,  opening  to 
the  atmosphere.  Should  the  water  in  the  condenser  rise 
above  a  safe  level,  the  ball  float,  acting  on  the  valve, 
secures  the  immediate  connection  with  the  outside  atmos- 
phere, which  destroys  the  vacuum  in  the  condenser,  and 
stops  the  flow  of  injection  water.  It  is,  consequently, 
impossible  for  the  water  to  back  up  and  prime  the  engine 
cylinders  and  cause  the  serious  damage  so  common  in 


upon  its  capacity  for  cooling,  which  is  governed  by  its 
temperature.  In  this  latitude  the  water  required  for  this 
condenser  will  be  about  twenty  to  twenty-five  times  the 
amount  required  for  the  boiler,  and  the  condensing  water, 
after  leaving  the  condenser  for  the  hot  well,  should  be 
about  100  degs.  temperature,  which  can  be  used  for 
boiler  feeding. 

When  a  close  heater  of  any  pattern  is  already  located, 
it  need  not  be  laid  aside,  as  it  will  act  as  a  surface  con- 
denser between  the  engine  and  the  independent  condenser, 
and  increase  the  temperature  of  the  feedwater  so  it  can 
be  returned  to  the  boiler  at  a  temperature  of  about  150 
degs. 

A  single  condenser  can  be  used  for  two  or  more 
engines,  pumps,  etc.,  one  or  all  of  which  may  be  stopped 
without  interfering  in  the  least  with  the  action  of  the 
condenser.  Being  wholly  independent  of  the  engine,  it 
can  be  started  to  free  the  cylinder  from  water,  and  form 
a  vacuum  before  starting  the  engine.  In  its  operation  it 
assists  in  regulating  the  running  of  the  engine,  particu- 
larly when  the  load  is  variable. 


HG.  1.— SIDE  VIEW  OF  DAVIDSON  AIR  PUMP  AND 
CONDENSER. 


FIG.  2.— TRANSVERSE  SECTION  OF  AIR  PUMP  AND 
CONDENSER. 


some  forms  of  condensers.  With  this  machine  a  great 
saving  in  fuel  or  an  increase  of  power  can  be  had  at  a 
small  cost  where  water  is  available. 

When  the  steam  in  an  ordinary  non-condensing  or 
high  pressure  engine  has  performed  its  work  in  the  cyl- 
inder, it  is  ejected  into  the  atmosphere  against  atmosphe- 
ric pressure;  it  is  usually  reckoned  at  fifteen  pounds  per 
square  inch.  It  is  a  well  known  fact  that  this  resistance, 
together  with  the  back  pressure  in  exhaust  passages  and 
pipes,  is  just  so  much  power  taken  from  the  steam  on  the 
engine  piston.  This  condenser  removes  the  back  pres- 
sure and  forms  a  constant  vacuum,  equal  to  thirteen  or 
fourteen  pounds  per  square  inch,  on  the  exhaust  side  of  the 
piston,  and  the  steam  can,  consequently,  be  expanded  to 
nearly  the  absolute  zero  of  pressure,  thereby  obtaining  its 
full  expansive  power.  By  the  application  of  this  con- 
denser an  increase  of  from  25  to  30  per  cent,  in  power  is 
guaranteed.  Where  additional  power  is  not  required,  a 
saving  in  fuel  of  20  to  25  per  cent.,  or  a  great  reduction 
in  boiler  pressure,  may  be  obtained.  This,  in  many  cases, 
is  very  desirable.  The  condenser  has  been  tested  under 
varying  conditions,  and  its  superior  qualities  fully  demon- 
strated. The  power  required  to  operate  this  condenser 
and  air  pump  is  claimed  to  be  not  more  than  2,  or  per- 
haps 2^  percent,  of  the  engines  connected  to  the  con- 
denser, against  5  to  7  per  cent,  in  the  ordinary  condensing 
engine  with  its  air  pump  a  component  part,  and  this 
power  is  not  taken  from  the  engine,  but  direct  from  the 
boiler. 

The  quantity  of  injection  water  required  depends 


This  condenser  requires  no  steam  pump  (which  is 
required  in  some  forms  of  condensers)  to  lift  its  injection 
water.  It  will  lift  from  any  point  that  can  be  reached  by 
pumps  in  general  use.  It  requires  no  attention  whatever 
beyond  starting  and  stopping.  Once  started,  and  the 
steam  and  injection  water  adjusted,  the  apparatus  is 
automatic.  It  can  be  set  up  by  any  mechanic,  it  being 
only  necessary  to  select  the  most  convenient  place  for 
water  connections  and  lead  the  exhaust  from  the  engine 
to  it.  In  most  cases  it  requires  no  masonry  foundation. 
It  occupies  but  little  more  floor  space  than  a  common 
steam  pump.  It  is  noiseless  in  its  operation,  and  its  loca- 
tion in  the  engine  room  is  entirely  unobjectionable.  It 
can,  by  the  use  of  two  gate  valves  or  a  three-way  cock,  be 
shut  off  at  will,  leaving  the  engine  simply  non-condensing, 
and  by  the  use  of  the  Davidson  automatic  exhaust  relief 
valve,  this  change  can  be  made  automatically. 

The  Davidson  independent  air  pump  and  jet  con- 
denser is  in  use  in  many  prominent  electric  street  railway 
and  power  stations,  notably  the  Ishpeming  Street  Rail- 
way Company,  Ishpeming,  Mich.;  Wilmington  Street 
Railway  Company,  Wilmington,  N.  O;  Utica  Street 
Railway  Company,  Utica,  N.  Y.;  Toronto  Street  Railway 
Company,  Toronto,  Can.,  and  the  Akron  Electric  Light 
Company,  Akron,  0.;Erie  Electric  Light  Company,  Erie, 
Pa.;  Oskosh  Electric  Light  Company,  Oskosh,  Mich. 

This  apparatus  has  given  very  satisfactory  results  in 
every  case  where  it  has  been  adopted,  and  the  manufact- 
urer, M.  T.  Davidson,  Brooklyn,  N.  Y.,  finds  business 
extremely  good. 
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A  New  Roller  Bearing. 


The  subject  of  roller  bearings  is  an  old  and  well 
worn  one  in  the  mechanical  field,  yet  there  is  an  immense 
range  of  adaptability  and  use  open  to  a  durable,  cheap 
and  practical  bearing  of  this  form,  for  aside  from  first 
cost  and  complication,  the  questions  of  friction,  wear  of 
parts  and  consumption  of  oil  are  decidedly  in  favor  of  the 
roller  bearing. 

We  present  herewith  illustrations  of  a  new  bearing  of 
this  class,  that  seems  to  possess  a  number  of  features  of 
merit.  This  bearing  is  known  as  the  Hyatt  roller  bear- 
ing, and  is  manufactured  by  the  Hyatt  Roller  Bearing 
Company,  New  York.  This  bearing  is  adaptable  to  all 
kinds  of  machinery,  although  its  greatest  ability  is  claimed 
for  steam  and  street  car  and  trolley  bearings. 

One  great  point  claimed  by  the  makers  of  this  bear- 
ing in  its  application  to 


steam  and  surface  roads 
is  the  very  small  resis- 
tance to  starting,  thus 
saving  the  great  wear  on 
motors,  cables,  etc.  The 
end  thrust  of  the  axle  has 
been  found  by  experience 
to  be  but  slight  and 
easily  carried  by  the  cap 


-ROLLER  BEARING 
TROLLEYS. 


of  the  box,  as  shown  in  the  cut. 

When  used  for  bearings  where  the  pressure  is  light, 
the  rollers  are  interposed  between  the  cast  iron  inner 
surface  of  the  box  and  the  shaft.  Where  the  pressure  is 
heavier,  as  on  car  boxes,  etc.,  spirally  wound  sleeves  of 
the  same  material  as  the  rollers  are  placed  over  the  jour- 
nals and  as  a  lining  for  the  boxes. 

The  spring  rollers  are  made  of  a  spirally  wound 
ribbon  of  homogeneous  steel  and  are  not  specially  hard- 
ened, it  being  claimed  by  the  makers  that  owing  to  the 
large  surface  in  contact,  due  to  the  elasticity  of  the  roller 
and  the  rolling  friction,  that  this  is  not  necessary.  This 
greatly  cheapens  the  manufacture  and  allows  the  shaft- 
ing bearing  to  be  placed  on  the  market  for  the  same,  and 
the  car  box  at  a  slightly  higher  price  as  the  ordinary 

babbited  form.  The 
rollers  have  some 
longitudinal  spring, 
giving  perfect  contact 
with  the  shaft  and  ob- 
viating the  tendency  to 
work  out  of  parallelism, 
and  thereby  wear  either 
at  both  ends  of  the  box 
or  the  middle  of  the 
shaft,  a  fault  so  com- 
mon in  rigid  roller 
bearings.  The  rollers 
are  held  in  place  by 
guides  consisting  of  light  rings  at  either  end,  with  pins 
of  smaller  diameter  than  the  inside  of  rollers  projecting 
from  them. 

The  question  of  wear  is  very  small,  as  a  set  of  bear- 
ings run  for  5,000  miles  under  a  car  of  the  Paterson  Cen- 
tral Road,  showed  a  wear  of  but  two  one-thousandths  of 
an  inch  on  the  rollers.  In  case  of  wear  either  the  lining 
or  the  roller  may  be  easily  removed  and  replaced  with 
new  ones  at  small  cost.  A  trolley  bearing  of  this  pattern 
on  the  Brooklyn  City  road  has  outlasted  two  sets  of 
ordinary  bearings  and  is  still  good.  This  company  has 
also  had  a  set  of  its  bearings  running  for  five  months  on 
the  jackshaft  in  the  Edison  lighting  station,  at  Paterson, 
N.  J.,  and  giving  great  satisfaction.  A  set  of  these  bear- 
ings applied  to  a  transfer  table  at  the  50th  Street  station, 
of  the  Broadway  road  in  this  city,  enables  one  man  to 
move  it,  where  before  four  were  required. 

The  boxes  as  shown  in  our  illustration  are  made  to 
fit  the  pedestals  of  all  the  well  known  forms  of  trucks. 

The  municipalities  of  Ekaterinoslaw  and  of  Elisavet- 
grad,  Russia,  propose  to  grant  franchises  for  the  opera- 
tion of  tramways  on  their  respective  territories. 


FIG.  2, 


-ROLLER  BEARING 
CAR  BOXES. 
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The  New  Castle  Car  Manufacturing  Company. 

The  New  Castle  Car  Manufacturing  Company  has 
had  a  remarkable  success  since  it  commenced  operations 
two  years  ago.  The  company's  works  have  turned  out  a 
large  number  of  handsome,  well  built  and  durable  cars 
which  are  now  running  on  some  forty  different  lines, 
some  of  them  being  the  best  known  in  the  country.  This 
company's  trade  has  not  been  confined  to  any  one  sec- 
tion or  state,  but  the  lines  on  which  its  cars  are  running 
are  widely  scattered  throughout  the  United  States.  The 
company  was  forced  by  the  number  of  its  orders  to  dou- 
ble its  capacity  in  the  spring  of  the  year  1893.  At  this 
time  the  present  painting  department,  with  all  the  modern 
improvements  and  necessary  conveniences  for  getting  out 
things  promptly  and  in  first  class  style,  was  constructed. 
The  company's  rapid  progress  had  been  uninterrupted 
until  the  recent  fire  at  its  works,  mentioned  in  our  last 
issue,  which  completely  destroyed  the  planing  mill  and 
machinery  shop.  The  company  is  now  building  a  much 
more  extensive  mill,  and  is  equipping  it  with  all  the  neces- 
sary machinery  for  a  high  grade  of  work.  This  mill,  it 
is  expected,  will  be  in  operation  by  February  1,  at  which 


F.  A.  HOVER, 

GENERAL  MANAGER,  NEW  CASTLE  CAR  COMPANY. 

time  the  company  will  be  better  equipped  than  ever  for 
turning  out  first  class  work  in  the  least  possible  time. 

Tne  company  is  composed  of  young  men  who  are 
enterprising  and  anxious  to  establish  a  reputation  sur- 
passed by  none.  The  general  manager  of  the  company, 
F.  A.  Hover,  whose  portrait  we  present  herewith,  was  one 
of  the  organizers  of  the  company,  and  to  his  enterprise 
and  ability  the  success  attained  is  in  large  part  due. 
Mr.  Hover  was  born  in  1865,  near  Jamestown,  Pa.,  and 
graduated  with  honors  at  Westminster  College  in  the 
class  of  1887.  Mr.  Hover  then  moved  to  New  Castle,  Pa., 
where  he  was  engaged  for  some  time  in  the  study  of  law, 
but  being  attracted  by  the  activity  of  business  life,  opened 
one  of  the  largest  carriage  and  wagon  repositories  in  the 
city  of  New  Castle.  The  year  following,  Mr.  Hover,  with 
a  number  of  others,  organized  the  New  Castle  Car  Com- 
pany. Mr.  Hover  is  also  prominent  politically,  and  has 
been  a  member  of  the  New  Castle  Common  Council. 

Two  of  the  cars  recently  turned  out  by  this  company 
were  illustrated  in  our  last  issue,  one  being  for  the  Wheel- 
ing, Martin's  Ferry,  Bridgeport  &  Bellaire  Street  Railway 
Company,  and  the  other  for  the  Norristown  &  Bridgeport 
Railway  Company.  These  cars  are  tasteful  in  finish  and 
have  attracted  much  favorable  comment. 

At  a  meeting  of  the  New  Castle  Car  Manufacturing 
Company,  held  last  month,  the  following  were  elected 
officers  of  the  company  for  the  ensuing  year:  President, 
S.  P.  Emery;  vice-president,  G.  W.  Buffinger;  secretary 
and  treasurer,  E.  N.  Baer;  general  manager,  F.  A.  Hover. 
  ■  <♦»  ■   

A  Swiss  aluminum  manufacturing  company  is  re- 
ported to  have  reduced  its  price  for  aluminum  to  forty- 
five  cents  per  pound.  . 


'  /  '& 
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/  A  New  Line  of  Overhead  Appliances. 

/  Fig  1  shows  the  type  "W"  trolley  clamp  recently  put 
on  the  market  by  the  Ohio  Brass  Company,  of  Mansfield, 
X).  This  clamp,  which  is  especially  designed  for  heavy 
traffic,  consists  of  two  jaws  of  bronze  metal  hinged  on  an 
interlocking  pin  which  passes  through  the  .enlarged  head 
of  the  stud  bolt.    The  clamping  effect,    is   secured  by 


FIG.  1.— TROLLEY  CLAMP  COMPLETE. 


FIG.  2.— WITH  SIDE  DETACHED. 

screwing  the  insulator  on  the  stud,  which  forces  the  cone- 
shaped  wedge  down  and  spreads  the  upper  part  of  the 
jaws  apart,  thus  securely  gripping  the  wire. 

The  great  objection  to  mechanical  clamps,  that  of 
causing  the  trolley  wire  to  spark  when  passing  over  it, 
has  been  overcome  without  sacrificing  the  strength  of  the 
clamp.  By  partially  unscrewing  the  cap  of  the  insulator 
the  clamp  can  be  adjusted  or  entirely  removed  from  the 
trolley  wire.  Its  length  is  four  and  a  half  inches,  its 
height  two  inches. 

The  electrical  and  mechanical  construction  of  these 
hangers  has   been   carefully   worked  out.    The  hanger 


FIG.  3.— SECTION  OF  LINE  INSULATOR. 


bodies  are  made  from  the  best  malleable  castings,  giv- 
ing strength  with  lightness.  The  insulating  pieces  are 
moulded  from  a  specia  compound  selected  after  the  most 
exhaustive  tests.  The  top  and  bottom  insulators  are 
dovetailed  together  and  also  into  the  hanger  body  in  a 
special  manner,  thus  preventing  any  surface  leakage.  The 
iron  casting,  which  is  moulded  into  the  insulating  cap,  is 
larger  than  the  inside  diameter  01  the  collar.  This  does 
away  with  the  possibility  of  the  hanger  stud  pulling 
through  and  allowing  the  trolley  wire  to  drop  to  the 
street.  The  insulator  caps  and  washers  for  the  type  "  W" 
hangers  are  all  interchangeable. 

The  Ohio  Brass  Company,  of  which  Frank  C.  Black 
is  secretary  and  general  manager,  has  in  print  a  hand- 
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some  catalogue  describing  its  line  of  manufacturing 
specialties,  which  include  all  necessary  appliances  for 
overhead  equipment.  These  are  in  use  on  some  of  the 
largest  roads  in  the  country  and  giving  good  satisfaction. 
Another  important  article  this  company  will  soon  put 
upon  the  market  is  a  new  rail  bond,  which  is  very  simple 
and  easily  handled,  and  makes,  it  is  claimed,  a  perfect 
electrical  joint.  All  overhead  material  is  tested  by  a 
Riehle  &  Company's  testing  machine  before  leaving  the 
shop. 

The  sales  department  will  be  under  the  management 
of  Charles  K.  King,  who  has  had  a  wide  experience  in  the 
street  railway  field.  He  was  at  one  time  railway  expert 
for  the  Northwest  Thomson-Houston  Company,  with 
headquarters  at  St.  Paul.  Mr.  King  will  also  manage  the 
electrical  department  of  the  concern. 

The  company  will  begin  a  vigorous  campaign  about 
February  15,  when  several  representatives  will  be  started 
on  the  road.  The  company  will  be  also  prepared  to 
manufacture  special  pieces  needed  in  street  railway  con- 
struction from  specifications  or  models. 


Graduated  Car  Springs. 


The  use  of  graduated  springs  on  car  trucks  is  by  no 
means  a  new  thing.  On  the  old  horse  cars  probably 
three-fourths  of  all  the  cars  in  use  were  so  equipped,  but 
with  the  advent  of  electricity  and  the  use  of  much 
heavier  cars  and  trucks,  springs  of  less  elasticity  were 
employed. 

With  the  requirements  by  the  public  for  the  maxi- 
mum ease  and  smoothness  in  the  riding  of  the  cars,  the 
graduated  spring  is  again  growing  in  favor. 

We  show  illustrations  of  the  Vose  "graduated" 
spring  manufactured  by  the  Vose  Spring  Company,  New 
York.  These  springs  are  in  use  on  a  number  of  the  prin- 
cipal cable  roads  throughout  the  country  and  are  giving 


satisfaction  by  their  easy  riding  qualities.  The  cuts  show 
the  pattern  of  spring  used  on  the  Stephenson  and  Bemis 
trucks  on  the  Broadway  cable  road  (Figs.  1  and  2),  and 
also  a  form  used  on  the  Chicago  City  Railway  in  which 
the  relief  spring,  usually  of  rubber,  is  replaced  by  a  steel 
coil  (Fig.  3).  The  main  springs  are  of  the  patented 
"graduated"  conical  form,  of  which  this  company  makes 
a  specialty. 

The  Vose  Company  also  makes  a  large  number  of 
different  styles  of  springs  suitable  for  different  styles  of 
trucks.  For  electric  trucks  a  form  consisting  of  an  outer 
conical  spring,  with  one  iron  and  one  rubber  inner  cone, 
instead  of  two  rubber  cones  is  recommended.  This  com- 
pany also  makes  a  specialty  of  elliptic  springs  for  all  kinds 
of  trucks  and  drawbar,  trolley  and  brush-holder  springs, 
also  machinery  springs  of  every  description,  and  rubber 
springs  for  horse  and  electric  cars. 


A  regular  monthly  meeting  of  the  Massachusetts 
Street  Rail  way  Association  was  held  at  Young's  Hotel, 
Boston,  February  1.  The  special  subject  for  discussion 
was,  "Bonding  Rails  and  Track  Construction."  Several 
members  will  read  papers  and  gave  short  talks  on  the 
above  subjects. 
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The  California  Wire  Works. 


The  California  Wire  Works  was  incorporated  in  1883 
with  a  paid  up  capital  of  $500,000.  It  is  the  successor  of 
the  Dennis  Wire  Works,  established  in  1852,  and  of  the 
California  Wire  Works  and  Eckfeldt  &  Graves,  established 
in  1856,  and  manufacturers  of  wire  work,  wire  cloth,  etc., 
of  A.  S.  Hallidie,  manufacturer  of  wire  ropes  and  cables, 
established  in  1857,  and  of  the  Pacific  Wire  Mills  and  of 
Robinson  &  Hallidie,  manufacturers  of  barb  wire,  estab- 
lished in  1881,  all  these  different  concerns  being  located 
in  San  Francisco,  and  were  merged  into  the  California 
Wire  Works,  in  1883. 

This  company  erected  works  in  San  Francisco  occu 
pying  a  block  of  land  at  the  north  end  of  the  city  and 
covering  an  area  of  two  and  a  quarter  acres. 

The  plant  consists  of  a  wire  mill,  barb  wire  and  wire 
nail   works,  galvanizing  works,  wire  cloth  and  netting 


beyond  the  requirements  of  the  Pacific  Coast,  and  recently 
the  company  has  been  filling  orders  for  cables  for  the 
cable  railways  east  of  the  Rocky  Mountains,  among  which 
are  fourteen  cables  for  the  St.  Louis  Cable  Railway. 

The  concern  gives  employment  to  350  men,  and  is 
one  of  the  important  industries  of  San  Francisco. 


Tramway  Interests  in  Greece. 


The  only  tramways  now  in  Greece  are  those  in 
Athens  and  Piraeus,  and  connecting  these  two  cities. 
The  organization  of  a  new  tramway  company  is  being 
proposed,  however,  in  Patras.  The  Athens  Tramway 
Company,  which  owns  the  lines  mentioned  above,  was 
organized  in  1884  by  M.  Z.  Demerp,  with  a  capital  of 
3,000,000  francs.  The  number  of  miles  covered  by  the 
cars  of  this  line  last  year  was  1,260,700;  the  number  of 
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factory,  steel  wire  patenting  or  tempering  plant  and  ex- 
tensive wire  rope  and  cable  works.  The  machinery  in 
the  latter  department  has  been  specially  designed  and  is 
patented  by  A.  S.  Hallidie,  the  inventor  of  the  cable  rail- 
way system,  and  most  of  the  cables  used  on  the  Pacific 
coast  are  made  on  it. 

This  company  has  earned  an  excellent  reputation  for 
the  excellency  of  its  work,  and  in  its  cables  especially  it 
stands  very  high.  It  has  for  thirty-six  years  been  manu- 
facturing wire  ropes  and  cables,  and  under  the  direct 
management  of  Mr.  Hallidie  has  maintained  a  singularly 
good  reputation.  The  steel  wire  patenting  plant  has 
been  added  within  the  past  few  years  and  enables  the 
company  to  produce  the  best  of  steel  wire,  every  piece  of 
which  is  tested  before  going  into  a  cable  and  is  required 
to  reach  a  certain  standard.  The  works  are  driven  by  a 
600  h.  p  Corliss  condensing  engine  and  by  other  engines 
of  100,  50,  30,  12  and  5  H.  p.  respectively.  In  the  wire 
mill  are  wire  blocks  for  drawing  wire  and  in  the  nail  shop 
thirty-five  nail  machines,  and  in  the  barb  fence  depart- 
ment thirty-three  barb  wire  machines. 

The  capacity  of  the  wire  rope  department  is  much 


passengers  carried,  2,643,100;  the  average  number  of  cars 
in  daily  operation,  twenty-one. 

The  same  company  owns  a  steam  tramway  line  be- 
tween Athens,  new  Phaleron  and  old  Phaleron. 

  1  1  ■  1  »   

The  New  Orleans  &  Carrollton  Railroad,  which  was 
put  into  operation  electrically  last  summer,  is  working 
very  successfully.  The  company's  receipts  have  increased 
over  100  per  cent.,  and  the  system  is  so  popular  that  a 
return  to  horse  power  would  not  be  tolerated  by  the 
inhabitants  of  that  city.  It  will  be  remembered  that 
this  railway  company  is  one  of  the  oldest  in  the  country, 
having  been  organized  in  1833  to  build  a  steam  railroad. 


The  Chicago  General  Street  Railway  Company 
started  its  22d  Street  line  June  24,  1893,  with  two  old 
horse  cars.  The  first  trolley  car  was  operated  November 
22,  and  a  second  trolley  car  was  added  November  30. 
During  December  the  company  started  a  regular  trolley 
service  with  Pullman  cars  mounted  on  Peckham  canti- 
lever trucks  and  equipped  with  Sperry  whaleback  motors. 
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Uniform  Supplies. 

The  supply  of  uniform  buttons,  badges,  caps,  ticket 
punches,  transfer  checks,  etc.,  forms  an  important  item 
for  the  consideration  of  street  railway  managers,  and  with 
the  increasing  number  and  classification  of  employes  on 
the  larger  roads  is  no  mean  item  of  expense.  One  of  the 
oldest  houses  in  this  line  is  S.  A.  French,  of  New  York, 
having  been  established  in  this  line  since  1850.    The  long 


BADGE  AND  BUTTONS  FOR  CONDUCTORS. 

experience  of  this  house  enables  it  to  furnish  a  variety  of 
styles  in  every  line  of  uniform  supplies,  second  to  none. 

We  illustrate  herewith  several  styles  of  uniform  but- 
tons adopted  by  leading  street  railway  lines.  This  con- 
cern also  furnishes  every  conceivable  style  of  metal  and 
embroidered  cap  and  coat  badge,  as  well  as  a  line  of  uni- 
form caps.  A  combination  reversible  button  is  one  of 
the  specialties  of  this  concern.  This  button  has  a  plain 
rubber  back  with  the  regular  stamped  metal  front,  on  a 
screw  shank,  and  can  easily  be  unscrewed  and  reversed 
when  off  duty.  A  line  of  metal  fare  and  transfer  checks 
is  also  manufactured,  which  have  been  used  on  a  number 
of  roads  with  great  satisfaction. 

Combined  Brake  and  Fender. 


A  safety  device  which  will  cut  off  the  source  of  power 
whiclypropels  the  car,  brake  the  car  in  the  most  effective 
maimer,  and  so  prevent  any  person  from  being  crushed 
beneath  the  wheels  in  case  of  collision,  is  shown  in  the 
:companying  cut.  The  device,  which  is  controlled  by 
).  McFarlan  Moore,  of  New  York,  is  simple  in  construc- 
tion and  inexpensive. 

It  is  operated  automatically  by  pressure  upon  the 
hinged  projecting  fender,  or  by  the  motorman  at  will. 


FIG.  1— COMBINED  AUTOMATIC  BRAKE  AND  FENDER 

Either  method  moves  the  rod  under  the  car  platform,  cuts 
off  the  current  or  releases  the  cable  and  swings  the  shoes 
down  upon  the  track  under  the  wheels  which  run  up 
slightly  on  the  shoes,  blocking  the  car.  The  heavier  the 
load,  the  more  effective  the  braking,  particularly  if  the 
under  surface  of  the  shoe  is  slightly  roughened.  For  this 
purpose  the  shoe  may  be  constructed  so  that  the  rough- 
ened surface  bears  upon  any  desired  part  of  the  rail  to 
prevent  excessive  wear. 

The  mechanism  at  the  point  directly  under  the  body 
of  the  car,  where  the  rod  running  from  the  hinged  fender 
connects  with  the  rod  running  to  the  shoes,  is  shown  sep- 


arately in  Fig.  2.  Here  is  a  simple  lever  for  the  purpose 
of  obtaining  greater  movement  and  of  throwing  the  weight 
of  the  shoes  upon  a  dead  center,  it  being  kept  there  by 
the  slight  spring  shown  in  the  cut.  This  arrangement 
keeps  the  shoes  in  their  proper  position  when  raised,  offers 
a  ready  means  of  adjustment,  both  as  to  movement  of 
of  parts  and  delicacy  of  action,  and  prevents  any  opera- 


FIG.  2. — DETAIL  OF  BRAKE  MECHANISM. 

tion  except  in  the  manner  appointed.  The  shoes,  as 
already  stated,  may  be  lowered  or  raised  by  the  motor- 
man,  by  means  of  the  lever  upon  the  platform.  The 
handle  of  this  lever  is  hinged  so  as  to  drop  into  a  slot  to 
prevent  it  being  turned  accidentally,  and  this  does  not 
interfere  with  the  operation  by  the  hinged  fender  auto- 
matically. 

In  the  case  of  John  N.  Stewart  versus  the  town  of  Ash- 
tabula, et  al.,  which  was  decided  in  favor  of  the  defendants 
in  the  Superior  Court,  and  was  carried  to  the  Supreme 
Court,  of  Ohio,  a  decision  is  expected  soon.  It  will  be 
remembered  that  Mr.  Stewart  was  owner  of  a  street  rail- 
way in  the  village  of  Ashtabula,  and  that  owing  to  differ- 
ences between  the  village  authorities  and  the  railway 
company  in  regard  to  the  grade  of  the  tracks  the  rails  of 
the  road  were  torn  up  (May  21,  1891)  after  the  line  had 
been  in  operation  eight  years.  There  are  a  number  of 
interesting  features  in  the  case,  and  the  decision  of  the 
Supreme  Court  will  be  watched  with  interest. 


The  National  Statistical  Association. 


This  is  the  title  of  a  corporation  organized  at  Washington,  D.  C, 
and  of  which  Allen  R.  Foote  is  vice-president  and  manager.  The  work 
of  the  company  will  include  the  collection,  recording  and  tabulation  of 
such  legislative,  legal  and  statistical  information  as  may  be  found  to  be 
of  greatest  service  to  its  clients,  and  the  furnishing  of  such  informa- 
tion to  them.  During  the  compilation  of  his  book  on  "  The  Law  of 
Incorporated  Companies  Operating  Under  Municipal  Franchises," 
Mr.  Foote  collected  a  great  deal  of  matter  which  is  of  interest  to  street 
railway  managers,  and  such  changes  as  may  occur  in  the  laws  of  the 
different  states  on  the  subjects  treated,  will  be  issued  in  annual  vol- 
umes, as  a  supplement  to  the  present  work.  The  Association  will  also 
supply  special  information  on  any  special  subject  which  may  be  de- 
sired in  its  line  of  work. 

This  is  one  feature  of  the  work  that  may  be  undertaken  by  the 
National  Statistical  Association,  which  is  of  particular  importance  to 
the  corporations  of  the  state  of  New  York,  and  can  be  utilized  at  a  very 
opportune  time;  that  is,  in  collecting  information  for  proper  arguments 
or  measures  to  be  presented  to  the  Constitutional  Convention  of  the 
State.  It  is  our  judgment  that  the  experience  Mr.  Foote  has  had  in 
compiling  the  laws  and  judicial  decisions  of  all  states  in  the  Union, 
pertaining  to  public  service  corporations,  in  addition  to  the  statistical 
work  he  has  done,  gives  him  exceptional  qualifications  for  undertaking 
to  look  after  corporate  interests  in  all  such  matters  brought  before  the 
Constitutional  Convention,  and  it  will  undoubtedly  be  to  the  interest 
of  every  public  service  corporation  in  the  state  to  immediately  put 
itself  in  touch  with  the  Statistical  Association  by  becoming  one  of  its 
clients,  in  order  to  put  the  Association  and  Mr.  Foote  in  proper  posi- 
tion to  represent  their  interests  in  the  matter  above  indicated.  We  are 
credibly  informed  that  every  corporation  to  which  this  subject  has 
been  presented  to  date,  has  become  a  client  of  the  Association. 


A  New  Fender. 


A  fender  of  new  design  was  recently  tested  on  the  Wakefield 
(Mass.)  &  Stoneham  Street  Railway.  The  officers  of  this  road  express 
their  satisfaction  with  the  operation  of  this  fender,  and  say  it  is  the 
best  and  most  satisfactory  they  have  yet  seen.  It  consists  of  two  parts, 
the  fender,  which  is  hung  from  the  truck  instead  of  the  car  body,  and 
the  bunter,  as  it  is  called,  a  screen  of  wire  supported  by  springs  to 
break  the  force  of  the  blow. 

On  striking  any  object  the  force  of  the  blow  is  broken  by  the 
bunter,  and  the  fender,  which  is  dropped  at  the  same  instant,  catches 
it  and  holds  it  free  from  the  ground.  At  the  back  end  of  the  fender  is  a 
wire  screen  to  prevent  the  body  from  being  thrown  beneath  the  wheels, 
and  a  woolen  apron  running  the  entire  length  of  the  car  keeps  it  free 
of  the  wheels  in  case  it  is  thrown  aside  by  the  fender. 

In  a  recent  test  made  with  dummies,  about  the  size  and  shape  of  a 
man's  body,  the  dummies,  whether  placed  in  a  standing  position  or 
lying  on  the  track,  were  in  every  case  either  picked  up  or  thrown  off 
the  track  by  the  fender,  the  car  running  at  full  speed  at  the  time. 
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Annual  Reports  of  the  North  and  West  Chicago 
Street  Railroad  Companies. 

The  annual  meeting  of  the  North  Chicago  Street  Railway  Com- 
pany was  held  January  g.  Pres.  C.  T.  Yerkes  presented  his  report  as 
follows : 

"  Gentlemen: — In  making  my  annual  report  to  you  it  is  with 
great  satisfaction  I  am  able  to  give  you  such  a  one  as  more  than  car- 
ries out  my  predictions  of  a  year  ago. 

"  At  that  time  we  were  expecting  the  World's  Fair,  with  all  its 
bustle,  and  demands  on  us  for  facilities  to  carry  the  people  to  Chicago, 
as  well  as  the  large  number  of  visitors  who  were  expected,  to  different 
parts  of  our  road  would  be  very  heavy.  While  our  expectations  were 
great,  the  realities  were  greater,  and  we  closed  the  year  with  figures 
which  must  be  most  satisfactory  to  our  stockholders.  The  receipts 
have  increased  to  a  very  extensive  degree,  while  the  expenses  have 
been  kept  down  to  such  an  amount  as  would  hardly  have  been  antici- 
pated. 

"  A  considerable  increase  in  the  number  of  cars  was  made,  and  as 
you  will  perceive  by  the  statement  which  will  be  presented,  the  mileage 
has  been  much  increased. 

"To  sum  up  this  part  of  our  business,  which  is,  I  suppose,  the 
most  important  of  any  of  the  items  which  you  will  examine,  I  can  say 
that  the  increase  in  receipts  amounts  to  $493,277.85.  while  the  increase 
in  expenses  or,  in  other  words,  the  amount  which  it  cost  to  produce 
that  sum,  was  $78,703.36. 

The  receipts  of  the  company  for  the  year  were.  .$3,014,789.50 

While  the  total  expense  of  operating  the  road  was  1,412,755.80 

Leaving  for  fixed  charges,  dividends  and  surplus 

to  income  account  $1,602,033.70 

The  total  number  of  miles  run  in  1893  was  9,224,173 

The  total  number  of  miles  run  in  1892  was   8,547,791 

Which  is  an  increase  over  last  year  of   676,382 

The  total  number  of  passengers  carried  in  1 893  was .  .  60,31 1 ,673 
The  total  number  of  passengers  carried  in  1892  was .  .50,419,457 

Being  an  increase  over  last  year  of   9,892,216 

It  is  very  satisfactory  to  the  management  to  know  that  this  great 
increase  of  business  was  done  even  more  economically  than  had  been 
done  in  previous  years.  Where  a  corporation  is  making  a  large 
amount  of  money  and  its  business  is  very  profitable  there  is  always 
danger  of  extravagance  in  some  of  its  departments,  but  I  am  happy  to 
say  that  the  business  of  the  road  has  been  conducted  in  the  past  year 
at  proportionately  less  cost  than  at  any  other  time. 

"  While  the  present  year  is  not  as  full  of  promise  as  the  past,  yet  we 
cannot  expect  to  have  such  a  condition  every  year  as  we  have  had. 
Still  we  will  not  feel  the  difference  as  much  as  if  the  Exposition  had 
been  held  on  the  North  Side.  I  can  congratulate  our  stockholders  that 
it  was  not,  and  fully  believe  we  have  made  more  money  than  though  it 
had  been. 

"  In  conclusion  I  might  add  that  my  opinion,  given  at  our  last 
meeting,  in  regard  to  the  percentage  at  which  we  would  be  able  to 
operate  our  road  this  year  has  been  fully  verified,  as  I  find  the  per- 
centage of  expense  to  the  gross  receipts  is  45.55  per  cent." 

According  to  the  annual  statement,  the  total  receipts  from  all 
sources,  including  advertising,  which  aggregated  $11,328.75,  were 
$3,101,148.25.    The  cash  balance  was  §1,000.000. 

The  biggest  day's  receipts  of  the  year  were  on  October  8,  the  day 
before  Chicago  Day  at  the  fair,  when  $16,343  was  taken  in.  The 
smallest  day's  receipts  were  on  December  3,  when  the  fares  dropped 
to  $4,382. 50. 

The  cable  lines  carried  39,765,165  of  the  60,311,673  passengers 
that  were  handled  last  year,  and  it  cost  the  company  just  1.788  cents 
to  earn  each  nickel  paid  by  the  passengers.  The  expense  of  carrying 
passengers  on  horse  car  lines  was  given  at  3.4 14  cents  per  passenger. 
A  comparison  of  the  cable  and  horse  car  lines  is  as  follows: 

CABLE. 

Receipts  $1,980,751.80 

Expense   711,217.14 

Miles  run   5,695,212 

Trips   709,403 

Passengers  carried   39,765,165 

Number  of  miles  run  per  day   15,603 

Trips   1  943 

Passengers  per  trip   56 

Passengers  per  mile   6,982 

Receipts  per  day   $5,476.72 

Receipts  per  trip   2.79 

Receipts  per  mile:  Cents   -3.478 

Expense  per  day   $1,948.54 

Expense  per  trip   1.00% 

Expense  per  mile   .i2l/2 

The  principal  items  of  expense  in  operating  a  cable  line  were  given 
as  follows: 

*      Conductors  and  drivers  $277,050.60 

Car  repairs   36,500.93 

Building  repairs   7.044.08 

Office  salaries   13.53403 

General  salaries   18,337.08 

Rope  expenditures   56,773.23 

The  report  also  showed  that  the  company  had  expended  $4,296.93 
during  the  year  in  heating  cable  trains,  or  a  little  more  than  the  profits 
for  one  day.  The  company  paid  $7,244.36  for  car  licenses  during  1893. 


The  horse  car  statement  was  as  follows: 

Receipts  $1 ,032,037. 70 

Expenditures   701,538.66 

Miles  run   3,528,961 

Trips...!   741,328 

Passengers  hauled   20,546,508 

  9,668 

  2,031 

  27,716 

  5.82 

  $2,827.50 

  1-39 

  .2,924 

  1,922.02 

  -9.463 

  .1988 

  -03,414 


Miles  run  daily. 

Daily  trips  

Passengers  per  trip  

Passengers  per  mile  

Average  daily  receipts.  .  .  . 

Average  per  trip  

Average  receipts  per  mile. 
Daily  average  expenses.  .  . 

Per  trip  

Per  mile  

Per  passenger  


Conductors  and  drivers  received  $270,652,46  in  salaries;  $23,- 
005. 16  was  spent  in  repairing  cars,  The  expense  of  heating  the  horse 
cars  was  $2,838.12. 

ANNUAL  REPORT  OF   THE  WEST  CHICAGO  STREET  RAILROAD  COMPANY. 

The  annual  meeting  of  the  West  Chicago  Street  Railroad  Com- 
pany was  held  January  9.  In  his  annual  report  President  Yerkes 
mentioned  the  fact  that  the  year  had  been  prosperous,  and  that  com- 
pany had  profited  by  the  World's  Fair.  -Evidence  of  this  fact  is  pre- 
sented in  the  following  extract  from  this  report: 

"  Gross  earnings  for  the  year   ^5 .235 ,633. 5 3 

Operating  expenses   2,892,982.33 


Net  earnings   $2,342,651.20 

Payments  of  fixed  charges,  interest,  etc   941,749.39 


Balance  applicable  to  dividends   $1,400,901.81 

"  In  making  charges  to  expense  account  during  the  last  year,  owing 
to  the  fact  that  it  was  realized  our  profits  would  be  large  great  liberality 
was  shown  in  charging  to  that  account  many  items  that  might  have 
been  properly  placed  in  construction  account.  At  the  same  time,  we 
have  added  to  our  surplus  $409,342,  making  it  nowa  total  of  $1,862  851. 

"  During  the  last  year  the  cable  roads  on  Blue  Island  Avenue  and  on 
Halsted  Street  have  been  opened,  but  are  running  in  an  unsatisfactory 
condition,  owing  to  the  fact  that  it  is  necessary  to  convey  the  cars  from 
a  point  east  of  Halsted  Street  with  horses.  This  condition  will  con- 
tinue until  the  Van  Buren  Street  tunnel  is  finished,  when  these  lines 
can  then  run  in  perfect  order.  1  anticipate  the  time  of  the  opening  of 
the  tunnel  to  be  in  the  course  of  two  months. 

"  The  crosstown  lines,  which  are  comparatively  new,  have  much  to 
our  surprise  and  satisfaction,  shown  themselves  able  not  to  only  pay 
expenses,  but  to  earn  good  profits.  This  condition  will,  no  doubt, 
steadily  increase.  The  opening  of  the  Lake  Street  elevated  road  was 
expected  to  cause  a  heavy  falling  off  in  the  receipts  from  the  territory 
through  which  it  runs.  We  find,  however,  that  with  the  exception  of 
a  decrease  in  the  receipts  on  Lake  Street  and  Randolph  Street  this  com- 
petition is  not  perceptible.  The  roads  mentioned  are  horse  car  lines, 
which  are  very  unimportant  in  our  system,  and  the  decrease  can  very 
easily  be  offset  by  taking  measures  to  lessen  expenses.  I  believe 
the  result  will  be  that  we  will  confine  the  operation  of  these  streets  in 
a  great  measure  to  the  east  end  of  it,  thereby  leaving  to  the  elevated 
railroad  the  long  hauls.  Since  my  last  report  there  has  been  an  in- 
crease in  the  capital  stock  of  the  company,  which  amount  has  in  a  great 
measure  been  used  to  pay  off  the  floating  debt;  consequently,  the 
amount  of  dividend  necessary  to  be  paid  on  this  increase  amounts  to  a 
little  more  than  the  amount  of  interest  necessary  to  be  paid  in  carrying 
the  floating  debt.  I  think  I  may  safely  say  that  there  is  no  reason  why 
there  should  not  be  a  constant  improvement  in  the  affairs  of  the  com- 
pany. The  cable  road  will  be  in  full  operation  by  spring;  the  new 
crosstown  lines  will  be  doing  a  very  profitable  business,  and  as  there  is 
every  reason  to  suppose  the  general  business  of  the  company  will  im- 
prove as  spring  opens,  it  is  not  rash  to  predict  a  prosperous  year. 
There  is  no  doubt  whatever  in  my  mind  that  the  present  rate  of  divi- 
dend— namely,  9  per  cent. — can  be  kept  up  and  a  still  larger  surplus 
passed  to  the  income  account.  I  would  call  your  attention  to  the  fact 
that  this  surplus  now  amounts  to  a  very  large  sum,  but  just  what  will 
be  done  with  it,  the  directors  of  the  company  have  not  yet  determined, 
but  that  their  actions  in  this  regard  will  be  most  satisfactory  to  the 
stockholders  I  am  well  convinced." 

The  following  figures  are  reproduced  from  the  annual  statement: 

Increase. 

Gross  earnings  $5,235,633-53  $615,408.23 

Operating  expenses   2,892,982.33  205,671.73 

(Operating  expenses  are  55.25  per  cent  of 

gross  earnings.) 
Net  earnings  2,342,651.20  409,736.50 

FIXED  CHARGES. 

Rent  of  leased  lines  $490,500.00 

Coupon  interest   223,151.86 

Interest  and  taxes   228,097.53 


Total  $941,749.39 

Balance  applicable  to  dividends  1,400,901.81 

Dividends  paid   991,559.25 


Balance  carried  to  surplus  $509,342.56 
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EARNINGS  AND  EXPENSES. 

Gross  earnings  from  passengers.  .$5,196,171.95 

Manure   1,609.69 

Advertising   20,032.62 

Rents   17,819.27 


Increase. 
$610,934.89 
764.79 

3.730.55 
22.00 


Totals  $5.235.633-53 

OPERATING  EXPENSES. 

Conducting  transportation  $1,377,849.01 

Maintenance  of  way   168,454.16 

Motive  power   906,159.90 

Maintenance  of  cars   158,914.71 

General  expenses,  including  dam- 
ages  281,604.55 


Totals  $2,892 


52.33 


Net  earnings  $2,342,651.20 

From  which  deduct  fixed  charges  as  follows: 

Rentals  $490,500.00 

Coupon  interest....  223,151.86 
Interest  and  taxes.  .  228,097.53 


Total  charges.  .  .  .$941,749.39 

Dividends   991,559.25 

Balance  to  income  account  


Decrease 
Increase 

Increase 
Increase 


315,408.23 


Increase. 
$128,406.29 
1,122.15 
64,380.72 
9,236.62 

2,525-95 

$205,671.73 
Increase. 
$409,736.50 


$30,344.81 
77,018.75 


$46,673.94 
266,559.25 
.409,342.56 


TRAFFIC  COMPARISON. 


Trips   2,018,785  Increase. 

Miles  16,813,134  Increase. 

Passengers  107,053,461  Increase 

Receipts,  horse  

Receipts,  cable  


201.385 
.  .  1,230,993 
■  .12,534,987 
f2.969.991. 47 
2,265,542.06 


Total  

Expenses,  horse. 
Expenses,  cable. 


Total  

Miles  run,  horse. 
Miles  run,  cable. . 


Total  

Receipts  per  mile,  horse.  . 
Receipts  per  mile,  cable.  . 
Expenses  per  mile,  horse. 
Expenses  per  mile,  cable. 
Passengers  carried,  horse. 
Passengers  carried,  cable. 


$5.235.633-53 
$1,903,963.62 
989,018.71 

$2,892,982.33 
0,602,245.04 
7,210,889.56 

16,813,134.60 
$0.30.69 
.31.18 
-19-83 
-T3-7i 
61,120,388 

45.933.073 


Total   107,053,461 


Receipts  per  passenger  

Maintenance  of  cars,  each  car  

Average  number  of  horses  on  hand  

Average  number  horses  on  wagons,  cars,  etc.  .  . 
Average  number  horses  on  car  service  daily.  .  . 
Average  number  of  miles  per  horse,  per  day.  .  . 

Cost  of  feed  per  horse  per  day  

Cost  of  shoeing  per  horse  per  day  

Other  cost  keeping  horse,  per  day  

Cable  rope  run,  miles  

Cost  of  operating  rope  per  mile  run  

Cost  of  operating  power  station  

Cost  of  operating  power  station  per  mile  of 

rope  run  

Maintenance  of  track  per  mile,  horse  

Maintenance  of  track  per  mile,  cable  

Snow  and  ice  per  mile  track,  horse  

Snow  and  ice  per  mile  of  track,  cable  

Sprinkling  per  mile,  horse   

Sprinkling  per  mile  cable  


A  Novel  Snow  Plow. 


$0.04.85 
$87.60 

4.385 
207 
4,178 
12.59 
$0.17.69 
.02. 76 
.17.49 
615,536 
$0.25.44 
100,264.20 

16.2S 

6.78.34 
7.07.64 
$1.21.93 

•  9r.68 
.49.80 
.49.05 


The  Ashtabula  Rapid  Transit  Company  has  recently  completed  a 
novel  snow  plow  from  the  design  of  T.  Fricker,  general  superintendent 
of  the  company.  The  plow  is  built  on  a  trailer  truck,  and  resembles 
a  strong  flat  car  about  ten  feet  long.  The  plows  are  on  each  end,  and 
so  arranged  that  the  lower  half  of  the  rear  one  can  be  lifted  up  clear  of 
the  track.  The  wings  are  between  three  and  four  feet  in  height,  and 
extend  two  feet  beyond  the  track  on  either  side.  They  are  strongly 
built  of  two  inch  plank,  and  the  lower  edges  shod  with  iron.  These 
wings  come  within  two  inches  of  the  track.  The  tracks  themselves  are 
cleared  by  iron  scrapers  placed  just  behind  the  plow.  This  plow  has 
solid  drawbars  at  either  end,  and  is  intended  to  be  pushed  ahead  of  one 
or  more  cars,  as  occasion  requires. 

This  road  has  heretofore  suffered  frequent  delays  on  account  of 
the  snow  which,  on  parts  of  the  line,  often  drifts  to  a  depth  of  from 
four  to  six  feet. 


Annual  Report  of  the  Chicago  City  Railway 
Company. 


The  annual  meeting  of  the  Chicago  City  Railway  Company  was 
held  on  January  16.  President  Wheeler  submitted  figures  showing 
that  last  year  120,596,  270  passengers  had  been  carried.  This  number 
is  32.577,409  greater  than  in  1892.  Of  this  increase  90.69  per  cent, 
occurred  during  the  World's  Fair  period.  The  revenue  amounted  to 
$6,029,813.51;  the  cost  of  operating,  $3,422,040.62,  or  56.75  per  cent, 
of  the  receipts,  and  the  net  earnings  were  $2,438,711.77.  The  average 
receipts  a  day  were  $16,520.03,  or  an  average  increase  of  $4,494.00 
compared  with  the  daily  average  of  1892. 

The  cable  furnished  65.27  per  cent,  of  the  receipts,  the  horse  car 
lines  26,02  per  cent,  and  the  electric  lines  8.71  per  cent..  The  report 
also  showed  improvements  made  during  the  year  in  the  construction  of 
an  electric  power  house  at  Wabash  Avenue  and  52d  Street,  the  equip- 
ment of  crosstown  lines  with  electric  motors  and  the  reconstruction  of 
13.13  miles  of  single  track  for  use  by  electric  cars.  Some  seventy 
miles  of  feed  and  trolley  wires  were  put  in  operation,  and  altogether 
twenty-eight  and  a  quarter  miles  of  single  track  have  been  changed 
from  horse  car  lines  to  electric  lines,  and  the  number  of  horses  in  use 
has  been  reduced  during  the  year  from  2,6or  to  2,266. 

The  following  figures  are  produced  from  the  annual  report  of  the 
secretary: 

1893.  1892. 

Total  earnings   $6,059,989  $4,400,943 

Opeiating  expenses   3  422,040  2.809,431 

Interest   199  237  230,873 

Depreciation   29,500 

Net  earnings   2  438,711  1,331,137 

Dividends   2,100,000  840,000 

Balance   $   338.771  $  491,137 

Per  cent,  of  expenses  to  earnings   56.75  63.84 

Per  cent,  of  net  to  gross  earnings   28.60  19.01 

Per  cent,  earned  on  stock   27.00  19.00 

Capital  stock   $9,000,000  $7,000,000 

The  status  of  the  income  account  is  given  below: 

Income  account.  January  1,  £893.  .   $2,082,669.20 

Surplus  December  31,  1893   338,711.77 

Total   $2,421,380.97 

The  following  items  are  chargeable  to  income- 
account: 

Dividend  of  bonds  and  other  securi- 
ties  $2,250,000.00 


Loss  by  fire  

Harness  account  

Auditorium  stock  

World's  Fair  stock  

Board  of  Trade  membership. 


32,460.00 
11,108.37 
11,250.00 
100,000.00 
1,150  00 


-$2,405,968.58 

Balance   $15,412.39 

The  distance  traveled  by  the  cars  is  given  below: 

Miles. 

Cable  lines   19,713,610 

Horse  lines   5,053,050 

Electric  lines   1.537.430 

All  lines   26,304,090 

Increase  over  1892  of   5,483,380 


RECEIPTS  PER  MILE. 


Cable.  .  . 
Horse.  . 
Electric. 


Cents. 

19.965 
31.050 
34.148 


EXPENSES  PER  MILE. 


Cents. 

Cable.   9.921 

Horse   24.863 

Electric   13.600 

Passengers  carried  1893  ..120,596,270 

Increase  over  1892   32,577,409 

Average  receipts  per  day  $  16,520.03 

Increase  over  1892  per  day   4,494.60 

Per  cent. 

Increase  during  World's  Fair  period   90.69 

Increase  balance  of  the  year   9. 31 

Resolutions  were  adopted  authorizing  the  directors  to  donate  the 
company's  $100,000  stock  in  the  World's  Fair  to  the  Field- Columbian 
Museum,  and  also  authorizing  them  to  give  the  museum  not  more  than 
$50,000  in  cash,  provided  they  were  assured  the  museum  would  remain 
in  Jackson  Park  permanently. 

The  directors  were  empowered  to  issue  stock  to  the  amount  of 
$1,000,000  during  the  year  at  their  discretion,  the  stock  to  be  offered  to 
stockholders  at  par  and  pro  rata  with  their  holdings.  In  response  to 
an  inquiry,  President  Wheeler  said  the  proceeds  of  the  stock  would  be 
applied  to  the  equipment  of  additional  lines  with  electricity  in  case  the 
City  Council  should  pass  the  ordinances  now  before  it. 
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Street  Railway  News, 


Extensions  and  Improvements. 

Alton,  111. — The  officers  of  the  Alton  Electric  Street  Railway 
Company  are  making  an  effort  to  raise  money  with  which  to  begin  the 
construction  of  the  North  Alton  line  early  in  the  spring.  General 
Manager  J.  F.  Porter  is  confident  of  success. 

Brooklyn,  N.  Y. — Application  has  been  made  to  the  Commis- 
sioners of  Highways  of  the  town  of  Flushing  by  the  Brooklyn  City 
Railroad  Company  for  consent  to  construct  and  operate  a  double  track 
line  upon  Strong's  Causeway,  and  from  the  line  dividing  the  towns  of 
Newtown  and  Flushing,  to  Laurence  Avenue  and  the  southerly  bound- 
ary line  of  Flushing. 

Buffalo,  N.  Y.— The  directors  of  the  Buffalo  &  Williamsville 
Electric  Railway  have  ordered  two  open  cars  equipped  with  high  speed 
motors.    The  cars  are  to  be  delivered  by  April  I. 

Camden,  N.  J.  —  The  Camden  Horse  Railroad  Company  has 
commenced  the  work  of  locating  the  track  for  the  new  trolley  road 
which  will  run  along  Broadway. 

Charleston,  S.  C. — The  City  Railway  Company  has  recently 
received  permission  to  equip  its  line  with  electric  power.  The  road, 
it  is  said,  will  be  sold  to  a  syndicate. 

Clarksville,  Tenn.- The  Clarksville  Street  Car  Company  is 
extending  its  line  to  Porter's  Bluff  on  Red  River.  A  force  of  men 
has  also  been  engaged  at  the  work  on  Madison  extension. 

Fremont,  O. — The  Fremont  Street  Railway  is  being  changed 
from  horse  to  electricity. 

Hamilton,  Ont. — The  Hamilton,  Grimsby  &  Beamsville  Elec- 
tric Railway  Company  has  let  the  contract  for  building  eleven  trolley 
cars  to  Ahearn  &  Soper,  of  Ottawa,  and  for  fifty  tons  of  copper  wire 
to  Eugene  F.  Phillips,  Electric  Works,  Montreal. 

Hot  Springs,  Ark.— The  Hot  Springs  Electric  Street  Railway 
Company  will  extend  its  line  to  the  race  track. 

Houston,  Tex. — The  City  Street  Railway  Company  will  put  a 
number  of  new  lines  into  operation  during  the  coming  season. 

Indianapolis,  Ind.— The  Citizens'  Street  Railroad  Company 
has  purchased  twenty-five  new,  closed,  motor  cars.  The  contract  has 
been  awarded  for  the  boiler  house  for  the  West  Washington  Street 
power  house.  The  contractors  agree  to  complete  the  building  by 
April  1.  The  house  when  completed  will  front  320  ft.  on  Washington 
Street,  and  will  have  a  depth  of  330  ft. 

Jersey  City,  N.  J.— It  is  rumored  that  the  Jersey  City,  Hobo- 
ken  &  Rutherford  Electric  Railroad  Company  will  have  an  elevated 
track  from  the  top  of  the  Palisades  to  the  space  adjoining  the  Hamburg 
Steamship  line,  in  Hoboken. 

Kansas  City,  Mo. — The  Westport  Council  has  granted  a  fran- 
chise to  the  Kansas  City  Electric  Company  to  construct  and  operate  an 
electric  railway  in  that  city  for  a  period  of  twenty  years. 

Lancaster,  Pa. — The  Pennsylvania  Traction  Company  is  con- 
sidering the  advisability  of  running  a  branch  of  the  proposed  electric 
railway  to  Oxford.  The  plan  is  to  connect  it  with  the  main  line  of  the 
electric  railway  at  Parkesburg. 

Long  Island  City,  N.  Y.  —  A  new  corporation,  in  which  Presi- 
dent Robert  C.  Pruyn,  of  the  National  Commercial  Bank,  of  Albany, 
N.  Y. ,  is  prominent,  has  purchased  the  system  of  street  railroads  in 
Long  Island  City  owned  and  operated  by  the  Steinway  Railroad  Com- 
pany.   Extensions  will  probably  be  made. 

Marlboro,  MaSS. — The  Marlboro  Street  Railway  Company 
has  appointed  the  following  committee  to  go  over  both  routes  surveyed 
for  extending  the  line  to  Hudson:  L.  S.  Brigham,  E.  R.  Alley,  O.  P. 
Walker,  S.  H.  Howe  and  Thomas  T.  Robinson.  The  road  will,  no 
doubt,  be  built  before  the  time  limit  of  its  charter  expires,  July  I,  1894. 

Mount  Vernon,  N.  Y. — The  Common  Council  has  granted 
the  West  Chester  Electric  Railway  Company  permission  to  run  horse 
cars  over  its  tracks  on  Fourth  Avenue  on  certain  conditions,  one  of 
which  is  guaranteeing  to  supplant  horse  power  with  electricity  by  the 
first  day  of  June,  1894. 

Newark,  N.  J. — The  Consolidated  Traction  Company  has  been 
granted  the  right  to  make  a  number  of  extensions  in  Clinton  and  else- 
where. 

Northampton,  Mass.— The  Northampton  Electric  Street 
Railway  is  to  be  extended  four  miles  to  Easthampton  and  seven  miles 
to  Williamsburg.    Work  is  to  be  begun  early  in  the  spring. 

Norwalk,  O. — The  projectors  of  the  Norwalk  &  Southern  Elec- 
tric Railway  Company  are  taking  active  steps  toward  the  building  and 
completion  of  that  line.  According  to  S.  W.  Owen,  of  Norwalk,  the 
road  will  join  that  city  with  Olena,  Greenwich,  Fairfield,  New  London, 
Steuben,  New  Haven  and  Plymouth. 

Philadelphia,  Pa. — Work  will  soon  be  started  upon  the  new 
car  house  at  the  northeast  corner  of  Susquehanna  Avenue  and  12th 
Street,  by  Contractor  Charles  McCaul,  for  the  Electric  Traction  Com- 
pany. The  structure  will  extend  from  nth  to  12th  Street,  along  Sus- 
quehanna Avenue,  and  to  a  depth  of  about  100  ft.  A  repair  shop  will 
be  fitted  up  in  one  end  of  the  big  building. 

Racine,  Wis. — The  Street  Railway  Company  proposes  to 
extend  its  line  to  Mt.  Pleasant  and  Caledonia. 

Sandusky,  O. — At  a  recent  meeting  of  the  Board  of  Directors 
of  the  Sandusky,  Milan  &   Norwalk  Electric   Railroad  Co.,  it  was 


ordered  that  all  the  cars  on  hand,  seven  in  number,  be  fitted  with 
motors  and  all  other  necessary  appliances.  The  line  is  to  be  extended 
out  West  Main  Street  early  in  the  spring. 

Springfield,  MaSS.— The  Street  Railway  Company  has  con- 
tracted for  a  large  part  of  the  machinery  for  its  new  electric  power 
station,  which  will  be  built  this  spring.  The  building  will  be  of  brick, 
and  will  have  a  capacity  of  1,600  or  1,800  H.  P. 

West  Chester,  Pa.— L.  M.  Paterson,  president  of  the  Penn- 
sylvania Traction  Company,  has  officially  announced  that  work  on  the 
new  electric  railway  from  Harrisburg  to  Philadelphia,  through  West 
Chester  County,  will  be  commenced  next  spring,  and  that  all  the 
rights  of  way  for  the  branch  road  from  Parkesburg  to  Oxford  have 
been  secured. 

White  Plains,  N.  Y.— The  petition  of  the  New  York,  Elms- 
ford,  White  Plains  &  Mamaroneck  Railroad  Company  for  a  franchise 
to  construct  a  railroad  to  be  operated  by  electricity  through  White 
Plains,  has  been  granted. 


New  Roads. 

Albion,  N.  Y. — An  electric  road  is  proposed  from  Batavia  to 
Oak  Orchard  Harbor,  in  Albion. 

Babylon,  N.  Y. — A  company  is  being  formed  here  for  the  con- 
struction of  a  trolley  road  connecting  Babylon  with  Brentwood  and 
intervening  places.  The  new  road  will  probably  be  completed  in  a 
year. 

Baltimore,  Md. — It  is  reported  that  the  proposed  electric  road 
between  this  city  and  Washington  will  be  built  this  summer.  The 
company  controls  the  Eckington  and  Belt  street  railway  systems  in 
Washington,  and  it  is  over  these  lines  that  an  entrance  will  be  made 
into  that  city.  The  length  of  the  line  between  Baltimore  and  Wash- 
ington will  be  a  fraction  over  twenty-eight  miles.  The  run  will  Le 
made  between  the  two  cities  in  one  hour.  The  charge  for  a  round  trip, 
it  is  said,  will  be  $1.  The  plans  for  the  cars  are  now  in  the  hands  of 
(he  J.  G.  Brill  Company,  of  Philadelphia.  Among  those  interested  are: 
President  Newbold.  T.  Edward  Hambleton  and  Howard  Munnikhuy- 
sen,  of  Baltimore  and  P.  A.  B.  Widener,  W.  L.  Elkins  and  Thomas 
Dolan,  of  Philadelphia. 

Bel  Air,  Md. — The  town  commissioners  recently  signed  an 
agreement  granting  to  the  United  States  Automatic  Electrical  Service 
Company,  of  Worcester,  Mass.,  a  right  of  way  through  the  town  for 
an  electric  railway  to  Van  Bibber.    It  is  to  be  completed  by  April  1. 

Benton  Harbor,  Mich.— C.  P.  Wright,  president  and  pro- 
jector of  the  new  Lake  Shore  Electric  Railway,  is  securing  right  of  way 
for  this  line  from  St.  Joseph  to  Stevensville.  He  proposes  to  have  the 
line  in  operation  by  June  15,  to  connect  with  the  proposed  road  from 
South  Bend. 

Braddock,  Pa. — The  Braddock  &  Homestead  Street  Railway 
Company  was  incorporated  on  January  22,  with  a  capital  stock  of 
$7,500.  C.  Jutte,  of  Pittsburgh,  Pa.,  is  the  president  of  the  company. 
Others  interested  are  W.  C.  Jutte,  E.  K.  Morse,  C.  M.  Buchanan  and 
George  W.  Theis,  all  of  Pittsburgh. 

Brentwood,  L.  I. — A  scheme  is  on  foot  to  construct  a  cross 
island  electric  railroad  so  as  to  connect  Brentwood  and  nearby  points, 
with  the  south  side  villages  of  Bay  Shore,  Islip  and  Babylon.  A.  J. 
Martin  has  the  matter  in  hand. 

Bristol,  Pa. — An  ordinance  permitting  the  Delaware  River 
Steamboat  Company  to  lay  trolley  tracks  and  establish  an  electric 
road  in  Bristol,  for  which  the  company  has  been  contending  for  a  year, 
was  finally  passed  at  the  Borough  Council  meeting  January  8. 

Charlottesville,  Va. — The  City  Council  has  granted  the 
franchise  to  the  Piedmont  Construction  Company  to  establish  an  elec- 
tric railway  line  in  Charlottesville.  The  franchise  is  for  fifty  years. 
Work  is  to  be  commenced  within  ninety  days. 

Chattanooga,  Tenn. — The  contracts  have  been  awarded  for 
the  machinery  for  a  new  cable  incline  up  Lookout  Mountain.  The  in- 
cline will  connect  with  the  Chattanooga  electric  street  railway,  at  St. 
Elmo.    M.  M.  Henderson  is  president  of  the  company. 

Cleveland,  O. — An  extensive*  project  is  now  under  contempla- 
tion for  this  vicinity.  The  scheme  is  to  run  an  overhead  electric  sys- 
tem from  Cleveland  to  Berea  and  to  Medina. 

Fall  River,  Mass. — The  Fall  River  &  Stone  Bridge  Electric 
Railway  Company  has  been  organized  with  the  following  officers: 
President,  D.  P.  Church;  clerk,  M.  G.  B.  Swift;  treasurer.  N.  B. 
Church.  The  capital  stock  is  $100,000.  Work  will  begin  in  the  spring. 
The  tracks  will  connect  with  those  of  the  Globe  Street  Railway  at  the 
Fall  River  end  and  cover  eight  miles  of  road. 

FlatlandS,  L.  I. — A  franchise  has  been  granted  to  the  Thirty- 
ninth  Street,  Brooklyn  Ferry  &  Suburban  Railroad  Company. 

Frederick,  Md. — An  effort  will  soon  be  made  to  revive  the 
interest  of  local  capitalists  in  the  Frederick  &  Middletown  Electric 
Railway. 

Gardner,  MaSS.— The  incorporators  of  the  Gardner  Electric 
Street  Railway  Company  have  chosen  L.  A.  Greenwood,  James  A. 
Styles,  Charles  Heywood,  George  R.  Godfrey,  of  Gardner,  M.  A. 
Coolidge,  F.  S.  Coolidge,  of  Fitchburg  and  E.  F.  Blodgeit,  of  Leo- 
minster, as  temporary  directors.  They  have  asked  the  selectmen  for  a 
franchise  and  propose  a  route  about  three  and  a  half  miles  long,  con- 
necting the  three  villages  with  each  other  and  with  the  stations  of  both 
railroads. 
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Hagerstown,  Md. — The  City  Council  of  Hagerstown  has 
granted  to  O.  B.  Ormsby.of  Pittsburgh,  and  S.  Ritter  Ickes,  of  Altoona, 
Pa.,  president  and  vice  president  and  general  manager,  respectively,  of 
the  Cumberland  Valley  Electric  Passenger  Railway  Company,  of  Car- 
lisle, Pa.,  a  franchise  to  build  and  operate  in  Hagerstown  a  street  rail- 
way. The  term  of  the  franchise  is  forty  years.  The  company  to 
which  the  franchise  was  granted  contemplates  constructing  electric 
roads  at  Carlisle  and  in  several  Pennsylvania  counties. 

Harrison,  N.  J. — The  Jersey  City,  Kearney  &  Harrison  Elec- 
tric Railway  Company  has  been  granted  rights  in  Harrison  under  cer- 
tain conditions. 

Hartford,  Conn. — The  Hartford  Suburban  Railroad  Company 
was  lately  organized  here.  The  officers  are:  David  Henney,  presi- 
dent; W.  R.  Hurd,  vice-president,  Wilbur  E.  Goodwin,  treasurer,  and 
William  H.  Goodrich,  secretary.  This  company  will  control  a  number 
of  city  and  suburban  electric  roads  connecting  New  Britain,  Middle- 
town,  Windsor,  Suffield  and  East  Hartford  with  Hartford. 

Hinesburgh,  Vt. — The  project  of  an  electric  railroad  between 
Burlington  and  this  place  is  being  discussed. 

Homestead,  Pa. — The  Homestead  Street  Railway  Company, 
of  which  J.  C,  Whitla,  of  Beaver,  is  the  president,  proposed  to  build 
an  electric  railway  from  Homestead  to  the  Southside,  where  the  line 
will  connect  with  the  Pittsburgh  &  Birmingham  electric  line.  It  is 
expected  to  start  building  the  line  on  April  15. 

Jackson,  O. — The  City  Council  has  granted  a  franchise  to  the 
recently  organized  Wellston  Street  &  Belt  Line  Company.  This  com- 
pany has  a  capital  of  $1,000,000  and  will  run  between  McArthur  Junc- 
tion and  Jackson.  The  directors  are  Harvey  Wells,  J.  C.  Clutts  and 
H.  S.  Willard,  of  Wellston,  and  C.  L.  Currier  and  Isaac  E.  Adams,  of 
Chicago. 

La  Salle,  III. — There  has  been  incorporated  the  Inter-Urban 
Electric  Railway  Company,  with  a  capital  stock  of  $250,000.  The  in- 
corporators are:  C.  W.  Palmer,  R.  M.  Gardner  and  M.  C.  Van  Fleet. 

Merriam,  Kan.— The  Merriam  Park,  Rosedale  &  Kansas  City 
Electric  Railway  Company  is  the  name  of  a  new  corporation  recently 
formed.  The  company  will  build  an  electric  railway  from  Merriam  to 
Rosedale,  to  connect  with  the  Metropolitan  Street  Railway  Company's 
line  and  possibly  to  build  to  Kansas  City.  The  capital  stock  is  $50,- 
000.  Some  of  the  directors  are:  A.  A.  Pearson,  E.  G.  Bartberger,  J. 
C.  F.  Maloney,  B.  F.  Hollenback. 

Morrisville,  Pa.— The  Morrisville  &  Trenton  Street  Railway 
Company  was  organized  January  15,  with  a  capital  stock  of  $18,000,  to 
construct  and  operate  an  electric  railway  in  Bucks  County,  Pa.  Wm. 

G.  Howell,  of  Morrisville,  was  elected  president.  Other  stockholders 
are  George  W.  Robertson,  of  Morrisville  and  Lewis  Perrine,  Jr. ,  of 
Trenton,  N.  J. 

New  York,  N.  Y. — Lawyer  Edward  Lauterbach,  representing 
a  powerful  syndicate,  composed  of  leading  men  in  the  Brooklyn  Ele- 
vated Railroad  Company  and  the  East  River  Bridge  Company  and 
others,  told  the  Rapid  Transit  Commissioners,  on  January  10,  that  these 
gentlemen  were  ready  to  pledge  themselves  to  bid  for  the  franchise  of 
the  new  independent,  elevated  rapid  transit  routes  proposed  by  Mr. 
Bushe,  and  to  build  the  roads  at  once.  In  answer  to  a  question  asked 
by  Mr.  Inman,  Mr.  Lauterbach  said  the  syndicate  was  willing  to  accept 
the  plans  as  already  laid  out,  with  the  privilege  of  extension  on  the 
East  Side  when  the  route  has  been  fully  decided  upon. 

PottstOWn,  Pa.  — A  contract  has  been  signed  for  the  construc- 
tion of  the  projected  Pottstown,  Boyertown  &  Reading  Passenger 
Railway  Company's  line  between  Pottstown  and  Boyertown.  C.  P. 
Eberle,  of  Philadelphia,  was  awarded  the  contract. 

Richmond,  Va. — A  bill  has  been  introduced  into  the  legisla- 
ture for  the  incorporation  of  the  Henrico  Railway  Company,  the  cor- 
porators being  G  C.  Vincent,  W.  H.  Brauer,  A.  Monteiro,  L.  H. 
Kemp,  James  Mantle,  G.  W.  Randall  and  others. 

St.  Joseph,  Mich.— The  projectors  of  the  St.  Joseph  &  Lake 
Shore  Railway  Company,  who  will  construct  an  electric  railway  in  this 
city  the  coming  spring,  will,  it  is  said,  build  an  electric  line  from 
St.  Joseph  to  South  Bend  in  1894.  The  line  will  go  through  Stevens- 
ville,  Baroda,  New  Troy  and  Three  Oaks. 

Salt  Lake  City,   Utah.— A  franchise  has  been  granted  to 

H.  M.  McCartney  for  an  electric  or  cable  road,  along  certain  streets  of 
the  city,  and  northward  to  Bountiful. 

Articles  of  incorporation  of  the  Jordan  River  Electric  Generat- 
ing Company  were  filed  last  month.  The  company  is  incorporated  for 
$500,000.  The  force  utilized  will  be  the  water  running  over  certain 
dams  in  the  Utah  &  Salt  Lake  Canal  and  the  Jordan  Canal  Company, 
where  there  will  be  furnished  about  20,000  cu.  ins.  of  water.  The  offi- 
cers of  the  company  are  as  follows:  Charles  S.  Wilkes,  president; 
Frank  Harris,  vice-president;  Hoyt  Sherman,  Jr.,  secretary;  and  di- 
rectors: T.  C.  Gentsch,  John  Olson,  George  W.  Ballantine,  James  N. 
Smith,  Frank  Knox.  All  are  from  Salt  Lake,  with  the  exception  of 
Mr.  Ballantine,  who  is  from  Denver. 

Shamokin,  Pa.— The  Morrison  Cove  Electric  Railway  Com- 
pany was  incorporated  December  28.  with  a  capital  stock  of  $175,000, 
to  construct  and  operate  an  electric  railway  in  Blair  and  Bedford 
Counties.  E.  C.  Hamilton,  of  Shamokin,  is  the  president  of  the  com- 
pany. Others  interested  are:  Charles  M.  Clement,  of  Sunbury,  Pa., 
and  G.  M.  Smith,  of  Philadelphia. 

Slatington,  Pa. — The  Slatington  Street  Railway  Company 
has  been  organized  with  a  capital  stock  of  $30,000,  for  building  and 
operating  an  electric  railway  in  Lehigh  County.  R.  W.  Mosteller,  of 
Slatington,  is  president.  Others  interested  are  Henry  Bittner,  John 
Ballietand  H.  W.  Hankee. 


Tiffin,  O. — The  Tiffin  &  Inter-Urban  Consolidated  Railway 
Company,  with  headquarters  at  Tiffin,  and  a  capital  stock  of  $300,000, 
has  been  incorporated.  The  road  is  to  run  from  Tiffin  to  Fostoria, 
Upper  Sandusky,  Fremont,  Seneca  and  Huron  to  Norwalk.  Some  of 
the  incorporators  are:  Thomas  B.  Williams,  Charles  F.  Shaw,  Frank 
W.  Brightman  and  Tunison  T.  Rosendale. 

Toledo,  O. — Articles  of  incorporation  have  been  filed  for  the 
Toledo  &  Maumee  Valley  Railway  Company.  The  purpose  is  to 
operate  railroads  by  electricity  or  other  power,  having  Toledo  and 
Perrysburg  for  their  termini  and  passing  through  the  counties  of  Lucas 
and  Wood.  This  is  part  of  the  system  which  will  ultimately  embrace 
Tiffin  and  Fostoria.  The  entire  system  will  be  about  200  miles  in 
extent.  The  company  is  capitalized  at  $300,000.  The  incorporators 
are  Wm.  B.  Taylor,  Josiah  D.  Cook,  George  G.  Metzger,  Parks 
Foster  and  Grant  Williams. 

Trenton,  N.  J. — A  new  electrical  railway,  to  be  known  as  the 
New  Jersey  Railway  Company,  has  been  projected  to  connect  Trenton 
and  Paterson.  J.  L.  Stadelmann,  of  Philadelphia,  is  interested,  as  is 
also  E.  W.  Hine  and  Charles  E.  W.  Smith,  of  Morristown.  We  under- 
stand that  work  will  probably  be  commenced  in  the  spring.  The  pro- 
posed road,  if  built,  will  be  longer  than  any  electric  road  in  the 
country. 

Wakefield,  Mass. — Chas.  F.  Woodward,  president  of  the 
Wakefield  &  Stoneham  Street  Railway  Company,  is  interested  in  the 
construction  of  a  road  from  Lowell  to  Reading. 

Waterloo,  Ont. — Thos.  M.  Burt  president  of  the  Berlin  & 
Waterloo  Street  Railway  Company,  is  interested  in  building  an  elec- 
tric line  nineteen  miles  long,  connecting  several  towns  in  Ontario. 

Wilmington,  Del. — Unless  present  indications  fail,  the  New 
Castle  &  Wilmington  Electric  Railway  will  be  built  and  in  operation 
by  June  next.  Preston  Lea  and  Willard  Saulsbury,  of  Wilmington, 
are  stockholders  in  the  New  Castle  &  Wilmington  Company. 

 — ■ ^  

Change  of  Officers  in  a  New  York  Road. 


At  the  election,  held  January  9,  for  directors  of  the  Dry  Dock, 
East  Broadway  &  Battery  Railroad  Company,  the  following  named 
gentlemen  on  the  opposition  ticket  were  elected:  Richard  Kelly, 
George  H.  Prentiss,  A.  S.  Rosenbaum,  Simon  Danzig,  Solomon  Mehr- 
bach,  John  H.  Waydell,  Henry  Steers,  E.  W.  Sumner,  Marshall  S. 
Driggs,  N.  Lansing  Zabriskie,  Henry  A  Morgan,  M.  Feuchtwanger  and 
John  Byrns.  At  the  meeting  of  the  new  board  on  January  10,  Richard 
Kelly  was  elected  president.  He  had  been  secretary  and  treasurer  of 
the  company  about  twenty-five  years  up  to  last  May,  when  he  resigned. 
John  Byrns  was  elected  treasurer.  He  has  been  a  director  for  the  past 
ten  years,  and  has  been  secretary  and  treasurer  since  Mr.  Kelly's  resig- 
nation. E.  T.  Landon  was  elected  secretary.  He  has  been  connected 
with  the  company  for  over  twenty-one  years  as  its  bookkeeper,  and 
for  the  past  ten  years  as  auditor. 


The  Bordeaux-Bouseat-Vigean  Electric  Road. 


The  adoption  of  the  electric  railway  as  a  means  of  rapid  transit 
makes  but  slow  progress  in  France,  but  signs  are  not  wanting  to  show 
that,  the  initial  step  having  been  made,  the  supersession  of  the  horse 
car  will  shortly  be  undertaken  on  a  more  extensive  scale.  Three  elec- 
tric lines  are  already  in  operation,  the  last  having  been  opened  on 
December  17  last,  to  be  operated  between  the  town  of  Bordeaux  and  the 
suburban  village  of  Vigean. 

The  history  of  this  line  resembles  in  many  particulars  that  of  the 
majority  of  the  roads  in  this  country.  But  contrary  to  the  usual  exper- 
ience here,  it  was  constructed  with  capital  entirely  contributed  by  the 
property  owners  and  residents  along  the  road  which  the  line  followed, 
and  the  inhabitants  of  the  towns,  or  rather,  villages,  which  would  bene- 
fit by  the  improved  means  of  transit,  without  the  necessity  of  bonding 
or  having  recourse  to  some  financial  institution.  In  July,  18S8,  the 
first  meeting  to  discuss  the  matter  was  held  in  the  little  town  hall  of 
Bouscat,  which  was  attended  by  the  mayors  of  the  communes  of 
Bouscat,  Eysines,  Bruges,  Planquefort,  and  by  a  number  of  landowners 
whose  property  abutted  on  the  Route  du  Medoc,  to  consider  the  advis- 
ability of  starting  a  regular  car  service  on  the  Medoc  Highway  which 
at  that  time  was  unsatisfactorily  served  by  the  Bordeaux  Tramway  & 
Omnibus  Company.  In  fifteen  days  the  amount  subscribed  to  attain 
this  end  reached  $20,000,  and  the  communes  interested  in  the  scheme 
applied  to  the  department  authorities  for  the  necessary  rights  and 
franchise.  Negotiations  were  then  begun  with  several  financial  socie- 
ties to  engineer  the  road,  but  after  three  years  of  fruitless  talk  they 
were  abandoned,  and  the  inhabitants  determined  to  build  the  road 
themselves.  They  formed  a  company  under  the  title  of  the  Societe  de 
Tramway  de  Bordeaux-Bouscat  au  Vigean,  and  solicited  subscriptions 
for  stock.  The  plan  adopted  appealed  to  the  popular  interest,  and  the 
farmers  and  peasants  plunged  their  hands  into  the  woolen  stockings, 
and  drew  on  the  savings  banks  in  order  to  subscribe  for  the  stock,  and 
sufficient  capital  was  soon  obtained. 

The  question  as  to  what  system  should  be  adopted  was  speedily 
settled.  The  company's  engineers,  after  a  careful  study  of  the  systems 
used  in  Paris,  Clermont-Ferrand  and  Marseilles,  reported  in  favor  of 
electricity  as  more  economical,  more  rapid  and  more  easily  exploited. 
Three  manufacturing  firms  were  then  requested  to  bid  on  the  installa- 
tion— the  Cie.  Francaise  pour  l'Exploitation  des  Procedes  Thomson- 
Houston;  the  Soci6t6  Alsacienne  des  Constructions  Mecaniques  of 
Belfort,  and  the  Sautter,  Harle  &  Cie.  and  Ateliers  d'Oerlikon.  The 
contract  was  awarded  the  first  named,  the  American  apparatus  of  Gen- 
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eral  Electric  Company's  manufacture  being  considered  far  superior  to 
any  other. 

Work  was  at  once  begun,  and  the  station  and  line  pushed  forward 
to  completion  without  delay.  The  station  is  situated  at  about  an  equal 
distance  between  the  extremities  of  the  line,  at  304  Route  du  Medoc. 
The  boiler  equipment  consists  of  two  Babcock  &  Wilcox  boilers,  fur- 
nishing steam  to  two  Mcintosh  &  Seymour  compound,  non-condensing 
engines,  each  of  150  H.  P.,  at  275  revolutions.  These  are  directly 
belted  to  two  four-pole,  compound  General  Electric  railway  generators, 
each  of  100  K.  w. ,  running  at  600  revolutions.  The  switchboard  is 
built  up  of  standard  General  Electric  panels,  one  for  each  dynamo. 

The  line  starts  from  the  corner  of  the  Rues  David  Johnston  and 
Croix-de-Seguey ,  in  Bordeaux,  and  runs  as  far  as  Vigean,  a  distance  of 
4,820  metres,  220  of  which  only  are  in  Bordeaux  itself;  the  remainder  of 
the  line  follows  the  Route  du  Medoc.  The  rails  are  of  the  Humbert 
and  Vignole  type,  laid  upon  steel  ties,  at  a  gauge  of  one  metre.  The 
grades  are  insignificant  and  the  curves  few.  The  line  is  single  track, 
with  seven  turnouts,  exclusive  of  those  at  the  extremities.  The  small- 
est distance  between  turnouts  is  300  metres,  the  greatest  one  kilome- 
tre. The  stations,  i.  e. ,  where  transfers  are  delivered ,  at  or  on  the  Bou- 
levar,  the  Chemine  de  la  Charmille,  the  Chemin  des  Ecus  the  Chemine 
de  Bruges  St.  Germaine  and  finally  at  Vigean.  The  overhead  con- 
struction is  purely  American,  the  trolley  wire  being  suspended  from 
galvanized  iron  span  wires  stretching  between  side  poles. 

The  motor  cars  are  constructed  for  forty  persons,  and  have  no 
"  Imperiale."  Each  is  fitted  with  a  W.  P.  30  General  Electric  single 
reduction  motor,  controlled  by  two  of  the  latest  type  series  par- 
allel controllers.  The  speed  has  been  fixed  at  an  average  of  twelve 
kilometres  per  hour,  but  this  is  exceeded  on  the  less  frequented 
portions  of  the  line.  Twenty  cars  each  way  perform  the  daily  service, 
and  on  Sundays  and  holidays  each  motor  car  is  coupled  to  a  trailer. 
The  cars  are  from  the  shops  of  M.  Gustave  Carde,  at  Bordeaux,  and 
are  mounted  on  trucks  of  American  pattern,  built  by  M.  J.  Leclaire,  of 
Montreuil  sur  Bois,  near  Paris. 

The  installation  of  this  road  is  a  veritable  triumph  for  this  coun- 
try. It  shows  that  so  far  as  the  industry  has  progressed  in  Europe  no 
motors  nor  generators  have  yet  been  constructed  which  can  success- 
fully compete  with  those  made  by  the  General  Electric  Company.  The 
character  of  this  installation  and  its  immediate  success  are  due  to  the 
care  which  the  General  Electric  representatives  in  France  have  taken 
to  make  it  combine  the  perfection  of  the  American  practicality  with  the 
good  taste  of  the  French.  M.  E.  Hospitalier,  of  I  Industrie  Electrique, 
in  commenting  on  this  road,  says:  "  During  the  past  four  years  one 
electric  road  per  year  has  been  inaugurated  in  France.  This  will  be 
increased  tenfold  this  year." 


The  Street  Kail  way  Strike  at  Bridgeport. 


A  strike,  which,  at  one  time,  looked  as  if  it  would  be  very  serious, 
occurred  last  month  on  the  lines  of  the  Bridgeport  Traction  Company, 
of  Bridgeport,  Conn,  The  street  railway  system  in  this  city,  as  will  be 
remembered,  was  purchased  some  time  ago  by  a  syndicate,  in  which 
Newark  capitalists  are  largely  interested.  The  lines  are  now  operated 
by  horse  power,  but  rights  have'  been  granted  to  change  to  the  trolley 
system,  and  the  company  is  preparing  to  equip  some  fifty  miles  of 
electric  road.  The  company  has  suffered  a  good  deal  from  dishonest 
employes  in  the  past,  and  some  time  ago  took  vigorous  measures  to 
discover  the  culprits,  and  as  a  lesult  nine  employes  were  discharged  for 
cause. 

The  employes  improved  the  occasion  of  the  absence  from  the  city 
of  the  president  of  the  company,  Colonel  Heft,  on  January  20,  to  tie 
up  the  road,  although  there  had  been  a  standing  agreement  with  them 
that  there  should  be  no  strike  on  less  than  one  week's  notice.  Fortu- 
nately Andrew  Radel,  general  manager  of  the  Newark  &  South  Orange 
Railway  Company,  who  is  also  largely  interested  in  the  Bridgeport 
Traction  Company,  was  in  Bridgeport,  and  immediately  telegraphed 
to  the  Reliable  Detective  Agency,  of  New  York,  to  send  some  of  its 
men  to  the  assistance  of  the  company.  This  detective  agency  had 
been  largely  instrumental  in  proving  the  charges  against  the  dis- 
charged men. 

The  employes  made  a  desperate  effort  to  prevent  the  running  of 
cars,  and  used  violence  to  attain  this  end.  The  police  seemed  power- 
less to  repress  the  trouble.  Several  trips  were  made  January  21,  how- 
ever, and  on  January  23  the  regular  service  of  the  road  was  resumed 
with  Agency  detectives  on  each  car,  acting  as  driver  and  conductor. 
This  resolute  stand  had  its  effect,  and  on  the  afternoon  of  the  23d  the 
employes  decided  to  give  up  the  strike.  The  terms  laid  down  by  the 
company  were  accepted  by  the  men,  comprising  their  employment  as 
individuals  and  not  as  the  members  of  any  union,  and  including  the 
dismissal  of  the  nine  men  who  had  brought  themselves  into  disfavor. 

A  little  further  trouble  was  experienced  after  the  23d,  but  at  the 
date  of  going  to  press  the  cars  were  running  regularly  with  non- 
union operatives. 


Two  Power  House  Breakdowns. 


Our  correspondents  furnish  us  with  the  details  of  two  power  house 
accidents  which  happened  recently. 

The  first  of  these  breakdowns  was  in  the  power  house  of  the  Des 
Moines  Street  Railroad  Company,  Des  Moines,  la. 

Everything  was  running  smoothly  about  ten  o'clock  in  the  morn- 
ing of  December  23  when,  without  warning,  the  flywheel  of  the  30  X 
60  engine  went  to  pieces.  The  cylinder  of  the  engine  was  not  dam- 
aged in  the  least,  but  the  flywheel  was  a  total  wreck,  and  some  of  the 


minor  parts  of  the  engine  were  broken.  The  accident  is  said  to  have 
been  caused  by  a  flaw  in  the  casting.  Fortunately  no  one  was  killed 
although  two  men  were  in  the  room  at  the  time  of  the  accident.  None 
of  the  other  machinery  was  hurt  in  the  least,  and  in  an  hour  after  the 
accident  the  reserve  engines  were  connected  to  the  line  shaft  and  weir 
running  the  road. 

The  second  occurred  at  Sedalia,  Mo.,  in  the  power  house  of  the 
Sedalia  Railway  Light  &  Power  Company,  and  was  in  the  form  of  a 
double  breakdown.  This  company  has  two  125  H.  P.  engines.  On 
December  24,  the  main  valve  of  one  of  them  broke,  causing  a  break- 
down of  that  engine.  A  new  valve  was  immediately  sent  for  and  was 
in  transit  when,  on  December  28,  the  back  end  of  the  connecting  rod 
of  the  other  engine  broke,  causing  the  piston  to  punch  out  the  back 
cylinder  head,  and  the  breaking  of  the  crosshead  and  guides.  The 
valve  for  the  first  did  not  arrive  until  twelve  hours  later  and  the  road 
was  obliged  to  shut  down  for  that  time.  This  was  the  first  shutdown 
experienced  in  the  four  years  of  operation  of  this  road,  and  coming  in 
the  middle  of  the  holiday  season  caused  some  inconvenience. 


Personal. 


Mr.  John  A.  Brill  called  at  our  office  last  month  while  in  New 

York. 

Mr.  R.  A.  Crawford,  of  the  R.  A  Crawford  Manufacturing  Com- 
pany, called  on  us  last  month.  He  reported  an  increased  demand  for 
the  Crawford  fender. 

Mr.  F.  J.  Loinaz  del  Castillo,  secretary  of  the  Puerto  Principe 
Street  Railway  Company,  of  Puerto  Principe,  Cuba,  was  a  visitor  at 
our  office  last  month. 

Mr.  F.  S.  Terry,  has  severed  his  connection  with  the  Ansonia 
Electric  Company,  and  has  accepted  the  position  of  secretary  of  the 
Sumbeam  Lamp  Manufacturing  Company,  of  Chicago. 

Mr.  C.  Densmore  Wyman,  general  manager  of  the  General  Elec- 
tric Launch  Company,  proprietors  of  the  electric  launches  which  plied 
upon  the  lagoons  at  the  World's  Fair  last  summer,  has  moved  to  New 
York  City,  and  has  headquarters  now  at  44  Broad  Street. 

Mr.  W.  A.  H.  Bogardus,  who  has  been  secretary  of  the  Brook- 
lyn City  Railroad  Company  for  a  year,  has  been  made  general  man- 
ager, owing  to  the  increase  in  the  number  of  lines  caused  by  recent 
consolidations,  and  Cyrus  P.  Smith  will  succeed  him  as  secretary. 
There  will  be  two  superintendents,  instead  of  one,  hereafter.  Superin- 
tendent Cameron  will  have  charge  of  the  lines  in  the  central  and  south- 
ern parts  of  the  city,  and  William  Morrison,  who  has  been  superintend- 
ent of  horses,  will  have  charge  of  the  Eastern  DistKc.t  lines. 


Obituary. 


Col.  Thomas  C.  Boone,  treasurer  of  the  Buckeye  Engine  Com- 
pany, died  at  his  residence  in  Salem,  O.,  December  20.  Mr.  Boone 
was  related  to  Daniel  Boone,  and  was  born  in  Adams  County,  Pa.,  in 
1823.  When  he  was  four  years  of  age  the  family  removed  to  Ohio, 
settling  first  near  Damascus,  and  later  removing  to  Salem,  where  he 
received  his  education.  He  engaged  in  several  business  enterprises 
until  the  breaking  out  of  the  war,  when  he  entered  the  service  as 
lieutenant-colonel  of  the  115th  Ohio  Volunteer  Infantry.  He  was  soon 
promoted  to  the  rank  of  colonel,  and  served  throughout  the  war  with 
credit.  At  the  close  of  the  war  he  became  a  member  of  the  firm  of 
Boone  &  Gormer,  at  Salem,  and  remained  in  that  connection  until  1870, 
when  he  went  into  the  then  newly  organized  Buckeye  Engine  Com- 
pany, being  elected  secretary  at  the  first  meeting,  in  which  capacity 
he  served  until  his  death.  Mr.  Boone  was  connected  with  several 
other  enterprises,  and  was  a  member  of  a  number  of  organizations. 


New  Publications. 


Catalogue  of  the  McGuire  Manufacturing  Company's  Electric 
Street  Car  Trucks. 

This  is  a  tastefully  gotten  up  catalogue  containing  views  and 
descriptions  of  the  different  forms  of  improved  trucks  manufactured  by 
this  company,  and  thirty  two  half-tone  views  of  cars  on  different  roads 
throughout  the  country  that  are  using  these  trucks  on  their  cars, 
together  with  many  words  of  commendation  of  their  good  riding  quali- 
ties from  the  management  of  the  roads.  A  list  of  290  roads  that  are 
using  these  trucks,  to  which  this  company  respectfully  refers,  is  also 
printed. 

Points  on  Perforated  Electric  Belting.    Published  by  Charles  A. 

Schieren  &  Company,  of  New  York. 

This  catalogue  is  of  handy  size,  handsomely  printed,  and  contains 
a  great  deal  of  information  in  regard  to  the  perforated  electric  belting 
of  Charles  A.  Schieren  &  Company,  which  has  achieved  such  a  high 
reputation.  Engravings  are  given  showing  a  portion  of  the  hide  used 
in  its  manufacture,  as  well  as  a  number  of  engravings  of  large  belts 
supplied  by  the  company.  Among  the  list  of  customers  we  notice  a 
large  number  of  electric  railway  companies,  showing  that  there  is  a 
large  demand  for  Schieren  belts  in  this  line,  and  that  street  railway 
men  are  fully  alive  to  the  merits  of  perforated  electric  belting. 

Elementary  Lessons  in  Steam  Machinery  and  the  Marine  Steam 
Engine.  By  J.  Langmaid  and  H.  Gaisford,  MacMillin  &  Com- 
pany, London  and  New  York.    262  pages. 

These  lessons  were  prepared  for  the  naval  cadets  in  H.  M.  S. 
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"  Britannia,"  by  the  authors,  who  are  both  engineers  in  the  Royal 
Navy.  The  theory  of  steam  machinery  is  treated  in  a  simple  but 
thorough  manner,  and  a  great  deal  of  practical  information  is  given  on 
the  details  of  construction  and  the  mechanism  of  a  marine  engine. 
The  volume  concludes  with  a  short  description  of  the  construction  of  a 
battle  ship.  The  work  is  fully  illustrated,  handsomely  bound  and 
printed,  and  should  form  a  valuable  text  book  for  the  use  of  students 
of  marine  engineering. 

Zeitschrift  fur  Kleinbahnen,  for  January,  1894,  Vol.  r,  No.  1,  pub- 
lished by  Julius  Springer,  Berlin,  Germany, 

The  first  number  of  this  new  German  periodical,  is  in  the  form  of 
a  neatly  printed  eighty  page  pamphlet  with  a  light  blue  cover,  This 
journal  is  intended  to  furnish  a  record  of  the  progress  and  details  of 
the  practice  of  the  rapidly  growing  German  tramway  industry.  By 
its  prospectus  it  aims  to  cover  all  branches  of  the  field  and  to  keep 
fully  up  to  the  times  on  all  lines  of  tramway  practice.  Among  the 
articles  of  the  first  number  is  an  article  on  "  The  Condition  of  the 
Street  Railway  Industry  in  North  America,"  by  Dr.  Kollman,  director 
of  the  Frankfort  railways,  who  visited  this  country  last  summer;  and 
one  on  the  operation  of  tramways  by  steam  motors,  etc.  An  espec- 
ially valuable  feature  of  the  publication,  which  will  be  continued  in 
each  number,  will  be  a  series  of  abstracts  of  articles  concerning  street 
railway  and  engineering  practice,  taken  from  the  principal  technical 
journals  of  the  world,  in  which  the  American  press  is  prominently 
represented. 

The  Horse  in  His  Relation  to  Economic  Agriculture  and  the 
Industries  of  Transportation.  By  E.  Lavalard,  manager  of  the 
General  Omnibus  Company,  of  Paris,  member  of  the  National 
Agricultural  Society  of  France,  etc.  Two  volumes,  938  pages. 
This  work,  which  forms  one  of  the  valuable  Bibliotheque  de  I'En- 
seignement  Agricole  published  under  the  direction  of  the  National  Agri- 
cultural Institute,  of  France,  contains  a  most  thorough  discussion  of 
horses,  with  practical  hints  as  to  the  selection  of  animals,  their  care, 
treatment  of  diseases,  method  of  shoeing,  etc.  Stables,  their  con- 
struction, arrangement  and  best  methods  of  ventilation  and  heat- 
ing are  also  discussed  in  a  very  thorough  manner.  Mr.  Lavalard 
is  a  well  known  authority  on  this  subject,  and  his  position  at  the 
head  of  the  largest  omnibus  and  street  railway  company  in  France 
enables  him  to  speak  with  practical  knowledge  of  the  subject. 
Among  other  interesting  experiments  made  under  Mr.  Lavalard's 
direction  was  one  on  determining  the  actual  power  expended  by 
the  horses  on  the  Paris  street  cars  and  omnibuses.  On  the  former 
it  was  found  that  the  average  work  performed  by  each  street  car  horse 
while  in  service,  was  592  ft.  lbs.  per  second.  The  average  coefficient 
of  traction  of  the  loaded  car  was,  in  this  case,  19.6  lbs.  per  ton  of  2,000 
lbs.  The  average  daily  work  of  the  horses  was  a  little  over  3,330,000 
ft.  lbs. ,  with  an  average  speed  of  ft.  per  second.  With  the  two 
horse  ornnibuses  it  was  found  that  there  was  an  average  expenditure 
of  685  ft.  lbs.  per  horse  per  second  at  an  average  speed  of  7^  ft.  a 
second.  The  total  daily  work  of  each  horse  was  about  4,350,000  ft. 
lbs.  With  the  three- horse  'busses  the  daily  work  of  ahorse  was  found 
to  be  about  3,835,000  ft.  lbs.,  with  the  same  an  average  speed  of  7^ 
ft.  per  second. 

 ^»  1  ■  »  ^m—  

Equipment  Notes. 


The  Billings  &  Spencer  Company,  of  Hartford,  Conn.,  has  dis- 
posed of  its  interest  in  the  Spencer  nail  puller  to  C.  M.  Spencer,  of 
Windsor,  Conn. 

The  Curtis  Electric  Manufacturing  Company,  has  closed  a  con- 
tract for  the  equipment  of  ten  cars  with  the  Electric  Traction  Company, 
of  Philadelphia. 

The  Shultz  Belting  Company,  of  New  York,  has  gotten  out  a 
very  handsome  and  tasteful  calendar  advertising  its  Shultz  patent 
sable  rawhide  belting.  This  calendar  is  handsomely  lithographed  in 
colors,  and  would  make  an  ornament  to  any  office  wall. 

The  Complete  Electric  Construction  Company,  of  New  York, 
has  opened  a  Western  office  at  1,401  Monadnock,  Chicago,  and  placed 
Clift  Wise  in  charge.  Mr.  Wise  is  well  known  to  the  electrical  men, 
and  is  meeting  with  a  cordial  welcome  in  Chicago  and  the  West. 

J.  A.  Hanna,  Eastern  manager  of  the  McGuire  Manufacturing 
Company,  has  opened  an  office  at  1050  Drexel  Building,  Philadelphia. 
Mr.  Hanna  is  well  known  in  the  street  railway  field,  and  he  writes  us 
that  he  would  be  pleased  to  have  all  his  friends  call  at  his  new  quarters. 

The  Eastern  Electric  Cable  Company,  of  Boston,  has  recently 
declared  its  quarterly  dividend  of  2  per  cent.  This  company  has  no 
difficulty  in  obtaining  orders,  and  we  understand  has  made  arrange- 
ments for  handling  promptly  the  large  influx  of  business  expected  in 
1894. 

The  Simplex  Electrical  Company,  of  Boston,  has  moved  from 
620  Atlantic  Avenue  to  handsome  and  commodious  quarters  at  75  to  81 
Cornhill.  Mr.  Mason,  the  manager  of  the  company,  will  be  very  glad 
to  welcome  any  visitors  interested  in  street  railway  appliances  at  this 
new  office. 

William  Sellers  &  Company,  incorporated,  of  Philadelphia,  are 
building  a  fifty  ton  traveling  crane  for  the  Cataract  Construction  Com- 
pany, of  Niagara  Falls,  N.  Y.  Some  very  interesting  particulars  in 
regard  to  this  crane  are  published  in  a  recent  issue  of  the  London 
Engineering. 

Stern  &  Silverman,  of  707  Arch  Street,  Philadelphia,  Pa.,  have 
been  appointed  agents  for  the  Ball  &  Wood  engines  in  Philadel- 


phia. This  firm  is  doing  a  large  business,  and  was  one  of  the  con- 
tractors, as  mentioned  in  our  last  issue,  for  the  overhead  work  of  the 
Philadelphia  Traction  Company. 

Currier,  Mayo  &  Company,  of  Boston,  have  succeeded  J,  A, 
Grant  &  Company  as  New  England  representatives  of  Mcintosh,  Sey- 
mour &  Company,  of  Auburn,  N.  Y.,  whose  engines  are  well  known. 
These  manufacturers  report  business  as  improving,  and  that  the  pros- 
pects are  excellent  for  the  coming  year. 

The  Safety  Car  Heating  &  Lighting  Company,  of  New  York 
City,  has  lately  equipped  103  cars  for  the  North  Chicago  Street  Rail- 
way Company,  which  are  giving  excellent  satisfaction.  It  is  the  inten- 
tion of  the  North  Chicago  Company  to  equip  its  entire  road,  consisting 
of  about  900  cars,  with  this  system  in  the  near  future. 

The  Goubert  Manufacturing  Company,  of  New  York  City,  re- 
ports a  good  business  in  its  improved  feed  water  heaters,  the  sales  for 
1893  being  over  100,000  H.  P.  This  company  is  also  the  sole  manu- 
facturer of  the  popular  Stratton  steam  separator,  the  sales  of  which 
during  1893  were  nearly  double  those  in  former  years. 

The  Euphrat  Life  Saving  Car  Fender  Company,  of  New  York, 
has  moved  its  New  York  office  to  Room  254,  29  Broadway,  New  York. 
George  W.  Lockwood,  the  general  manager  of  the  company,  reports 
an  increasing  interest  being  felt  in  this  fender  which  seems  to  answer 
all  the  requirements  of  a  life  guard  for  cable  and  electric  cars. 

The  Fiberite  Company,  of  Mechanicville,  N.  Y. ,  is  meeting  with 
the  usual  demand  for  its  appliances.  This  company  is  sole  manu- 
facturer of  fiberite  interior  electric  wire  ducts  and  fiberite  street  rail- 
way line  insulators.  The  value  of  the  fiberite  compound  has  been 
demonstrated  by  continued  use,  and  its  popularity  is  constantly  in- 
creasing. 

A.  Groetzinger  &  Sons,  of  Allegheny,  Pa.,  have  prepared  for  their 
friends  and  customers  a  neat  little  souvenir  of  the  new  year,  consisting 
of  a  handsome  paper  weight.  This  is  not  only  useful  but  ornamental, 
and  is  a  decided  addition  to  a  desk,  reminding  the  user  at  the  same 
time  of  the  excellent  Dermaglutine  gears  and  pinions  manufactured  by 
this  well  known  firm. 

The  New  Process  Raw  Hide  Company,  of  Syracuse,  N.  Y. ,  held 
its  annual  meeting  January  9,  and  the  following  directors  and  officers 
were  chosen:  Directors.  T.  W.  Meachem,  ex-Mayor  W.  B.  Kirk,  Emil 
Laass,  Mayor  Jacob  Amos,  C.  H.  Duell,  C.  L.  Stone,  A.  C.  Vosburgh. 
Officers:  President,  T.  W.  Meachem;  vice-presinent,  Hon.  W.  B.  Kirk; 
secretary  and  treasurer,  A.  C.  Vosburgh. 

E.  F.  DeWitt  &  Company,  of  Lansingburgh,  N.  Y.,  are  meeting 
with  a  very  favorable  reception  for  their  sand  box.  This  appliance 
has  been  installed  on  a  number  of  roads,  and  is  giving  good  results  in  a 
large  number  of  the  principal  cities  in  the  East.  One  of  the  latest 
orders  received  by  Mr.  DeWitt  is  one  for  Bangor,  Pa.  The  cars  for 
this  road  are  described  elsewhere  in  this  issue. 

The  Ellis  Car  Company,  of  Amesbury,  Mass.,  builder  of  street 
railway  cars,  all  sizes  and  styles,  for  summer  or  winter  service,  writes 
us  that  it  has  the  following  cars  in  stock  that  it  can  finish  out  and  ship 
at  short  notice:  Five  nine  bench,  open  car  bodies  with  closed  ends,  ten 
ten  bench,  open  car  bodies  with  closed  ends,  five  sixteen  foot  box  car 
bodies,  ten  nineteen  foot  box  car  bodies  and  one  twenty-five  foot  box 
car  body. 

The  Frost  Veneer  Seating  Company,  of  New  York,  has  no 
trouble  in  retaining  the  wide  popularity  which  its  veneers  enjoy. 
These  are  used  extensively  for  car  seats,  ceilings  and  settees,  and  are 
found  most  desirable  for  this  purpose.  The  chief  claims  of  advantages 
made  are,  that  it  is  much  easier  to  keep  clean,  more  durable  and  desir- 
able. This  company  received  the  first  premium  on  veneers  at  the 
World's  Fair. 

Wm.  T.  Dulaney,  of  New  York,  has  been  granted  permission  by 
the  Board  of  Aldermen,  of  Brooklyn,  to  excavate  one  mile  of  streets 
within  the  limits  of  that  city  to  lay  a  conduit  and  wires  on  a  new 
system.  Models  are  being  prepared  for  the  railroad  commission  and 
Mr.  Dulaney  is  to  appear  before  that  body  and  to  explain  definitely  his 
method,  for  the  purpose  of  receiving  its  consent  to  operate  street  rail- 
way cars  in  the  principal  cities  of  the  state. 

Best,  Fox  &  Company,  of  Pittsburgh,  Pa.,  who  installed  the  pipe 
work  at  the  power  station  of  the  Worcester  Traction  Company,  of 
Worcester,  Mass. ,  also  performed  all  the  installation  of  piping  at  the 
power  station  of  the  Philadelphia  Traction  Company  at  15th  and  Mt. 
Vernon  Streets,  Philadelphia,  including  the  steam  exhaust  and  water 
piping.  This  firm  does  a  large  business,  and  its  works  at  25th  and 
Railroad  Streets,  Pittsburgh,  cover  a  considerable  territory. 

George  Westinghouse,  Jr.,  of  Pittsburgh,  Pa.,  has  acquired  abso- 
lute control  of  the  Westinghouse  Machine  Company,  one  of  the  most 
profitable  of  the  several  Pittsburgh  corporations  comprising  the  West- 
inghouse industries,  by  purchasing  outright  Ralph  Bagaley's  stock  in 
the  company.  Mr.  Westinghouse's  holdings  now  amount  to  nine-tenths 
of  the  company's  stock.  Ralph  Bagaley  has  been  identified  with  the 
company  since  its  organization  in  an  official  capacity  as  treasurer  and 
general  manager. 

Eugene  Munsell  &  Company,  of  New  York,  dealers  in  mica  for 
electrical  purposes,  are  having  a  large  demand  for  sheet  mica.  This  is 
manufactured  and  sold  in  segments  of  the  proper  form  for  immediate 
use  for  repairing  the  following  armatures:  Thomson-Houston  types, 
F.  20,  F.  30;  W.  P.  30,  W.  P.  50,  and  for  Westinghouse  No.  3,  and  for 
street  car  rheostats.  This  firm  also  supplies  all  grades  of  sheet  mica 
cut  in  assorted  sizes,  for  electrical  purposes,  and  will  be  glad  to  send 
samples  upon  application. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  has  made  its  first  shipment  to  the  Philadelphia  Traction  Company, 
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of  100  wheel  guard  fender  boards.  This  company  will  ship  about  200 
more  about  a  month  hence,  until  all  cars  are  equipped.  The  Citizens' 
Street  Railway  Company,  of  Indianapolis,  and  the  Pittsburgh  &  Bir- 
mingham Street  Railway  Company,  of  Pittsburgh,  have  ordered  all  of 
their  cars  equipped  with  the  Crawford  pick-up  fenders.  The  first  con- 
signment will  be  shipped  in  February. 

Wm.  Hazelton,  3d,  has  secured  rooms  on  the  thirteenth  floor  of 
the  Havemeyer  Building,  New  York,  where  he  would  be  glad  to  see 
his  many  friends  in  the  street  railway  business.  Mr.  Hazelton  has 
recently  been  appointed  Eastern  sales  agent  of  the  Fulton  Truck  & 
Foundry  Company,  of  Cleveland,  O.,  and  anticipates  a  large  demand 
in  the  East  for  the  new  appliances  of  this  concern.  Mr.  Hazelton, 
who  is  also  American  representative  for  the  Arbel  wheels,  of  France, 
reports  an  increased  interest  in  these  wheels  on  the  part  of  the  Ameri- 
can street  railway  public. 

J.  W.  Parker  &  Company,  of  Philadelphia,  agents  of  the  Ball 
Engine  Company,  have  now  assumed  charge  also  of  the  business  of 
that  company  in  New  York  City  and  its  territory.  This  firm  will 
establish  a  New  York  department,  with  a  resident  sales  agent,  but  both 
offices  will  be  under  the  direct  management  of  J.  W.  Parker.  The 
business  will  be  known  as  J.  W.  Parker  &  Company,  of  New  York  and 
Philadelphia,  general  Eastern  agents  for  the  Ball  Engine  Company, 
and  contractors  in  general  for  complete  electric  railway  and  lighting 
steam  power  plants.  No  change  will  be  made  in  the  location  of  the 
offices  in  either  city. 

The  Baltimore  Car  Wheel  Company,  of  Baltimore,  Md.,  has 
issued  a  striking  advertisement  of  its  "  Lord  Baltimore"  truck  in  the 
form  of  a  two  sheet  folder.  The  covers  are  printed  in  gold  on  black, 
and  the  insides  show  finely  finished  cuts  of  two  forms  of  this  truck 
intended  for  open  and  closed  cars.  The  back  cover  contains  a  descrip- 
tion of  the  principal  points  of  this  truck,  among  which  the  extra  long 
spring  support,  eight  feet  more  than  the  wheel  base,  on  six  half  elliptic 
springs  and  the  placing  of  the  brake  gear  above  the  axles  facilitating 
removal  of  the  wheels.  A  number  of  other  points  of  advantage  are 
also  clearly  stated. 

The  Joseph  Dixon  Crucible  Company,  of  Jersey  City,  about  a 
year  ago  issued  a  pamphlet  on  lubricating  graphite.  It  embodied  an 
elaborate  scientific  opinion  by  Prof.  R.  H.  Thurston  on  the  value  of 
graphite  as  a  lubricant,  and  much  interesting  information  on  the  sub- 
ject from  practical  men.  The  pamphlet  has  had  a  large  circulation, 
and  the  company  has  been  enabled  to  obtain  from  well  known  men  a 
vast  amount  of  additional  knowledge  on  the  uses  of  graphite.  Another 
pamphlet,  twice  the  size  of  the  former,  will  be  issued  early  in  February, 
and  a  copy  will  be  sent  free  of  charge  to  all  interested  in  the  subject  of 
friction  and  lubrication. 

The  Graham  Equipment  Company,  of  Boston,  Providence, 
Philadelphia  and  Chicago,  has  been  incorporated  under  the  laws  of  the 
state  of  Rhode  Island,  with  a  capital  of  $100,000  paid  up.  The  officers 
are  J.  H.  Graham,  president;  G.  S.  A.  Gardiner,  vice-president  and 
treasurer;  E.  G.  Rogers,  secretary.  The  main  offices  of  the  company 
are  at  258  Washington  Street,  Boston,  and  232  Carter  Street,  Philadel- 
phia. Works  have  been  established  in  Boston  and  Philadelphia,  and 
orders  have  already  been  secured,  which  it  is  said  will  pay  10  per  cent, 
on  the  capital  stock.  One  concern  alone,  which  is  equipping  four 
street  railway  lines,  has  given  an  order  for  200  trucks. 

Albert  &  J.  M.  Anderson,  of  Boston,  Mass.,  send  us  a  hand- 
somely gotten  up  four  page  circular  containing  their  New  Year's 
greeting  to  their  patrons.  This  circular  is  handsomely  printed,  and 
contains  cuts  and  descriptions  of  their  "  yEtna  "  insulating  materials 
and  "  Ajax  "  specialties,  and  their  celebrated  Boston  trolley  and  steel 
trolley  poles.  It  also  reproduces  a  letter  from  the  consulting  engineer 
of  the  Brooklyn  City  and  West  End  Street  Railway  companies  endors- 
ing their  Brooklyn  strain  insulator,  and  gives  the  results  of  some  very 
satisfactory  tests  of  the  strength  and  resistance  of  this  insulator,  recently 
made  by  the  Massachusetts  Electrical  Engineering  Company. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y. ,  at 
a  meeting  held  January  9,  1894,  declared  its  regular  semi-annual  divi- 
dend of  3  per  cent,  payable  February  15,  1894;  transfer  books  to  close 
from  February  I  to  February  16.  The  affairs  of  the  company  were 
reported  in  a  prosperous  condition.  The  company  writes  us  that  it  has 
begun  suit  in  the  United  States  Circuit  Court  against  the  Chicago  & 
West  Michigan  Railway  for  infringement  of  the  Sewall  coupler  patents. 
The  infringement  consists  of  using  an  imitation  of  the  Sewall  steam 
coupler  recently  put  upon  the  market.  Such  railway  is  the  first  to 
continue  the  use  of  the  imitation  coupler  after  proper  notification,  and 
the  Consolidated  Car  Heating  Company  at  once  determined  to  take 
action  to  protect  the  patents  issued  to  D.  D.  and  J.  H.  Sewall. 

The  Hughes  &  Rigby  Engineering  Company,  Limited,  of  Bal- 
timore, Md.,  agent  for  the  Siemens  &  Halske  Electric  Company,  of 
America,  writes  that  it  is  now  building  a  road  from  Boonsboro  to 
Keedysville,  Md.,for  which  it  is  under  contract  with  the  South  Mount- 
ain Railway  &  Electric  Light  &  Power  Company.  This  is  an  electric 
road,  three  miles  long,  four  feet  eight  and  a  half  inches  gauge,  fifty-eight 
pound  T  rail.  The  equipment  will  be  three  motors,  six  trailers.  The 
Siemens  &  Halske  electric  apparatus  and  the  Stirling  boilers  will  be 
used.  The  president  is  George  W.  Jacobs,  Jr.;  secretary,  Geo.  A. 
Davis,  and  treasurer,  C.  E.  Shafer.  This  company  also  has  contracts 
to  build  an  electric  road  from  Frederick  to  Middletown,  and  one  from 
Middletown  to  Myersville,  Md.  The  prospects  for  business  for  the 
coming  year,  the  managers  write  us,  are  most  favorable. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  is,  as 
usual,  doing  a  greatdeal  of  work  in  building  construction.  We  learn  that 
the  new  works  of  the  Stanley  Electric  Manufacturing  Company,  at  Pitts- 


field,  Mass.,  will  be  entirely  of  iron,  designed  and  built  by  this  company, 
and  that  it  is  also  putting  the  roof  on  a  building  for  the  United  States 
Government,  at  Fort  Wadsworth,  N.  Y.  This  building  is  4T  X  231  ft., 
the  roof  being  made  entirely  of  iron,  iron  trusses  covered  with  corru- 
gated iron.  This  company  has  also  received  the  contract  for  an  iron 
roof  for  the  boiler  and  engine  room  of  DeLand  &  Company,  at  Fair- 
port,  N.  Y.  This  roof  will  be  covered  with  the  Berlin  Iron  Bridge 
Company's  patent  anti-condensation  corrugated  iron.  The  Citizens' 
Gas  Company,  of  Brooklyn,  N.  Y. ,  has  also  placed  the  order  for  an 
iron  roof  for  its  new  pioducer  house  with  the  Berlin  Iron  Bridge  Com- 
pany. This  building  is  69  X  ISl  ft.,  with  an  iron  roof  covered  with 
slate. 

The  General  Electric  Company,  of  New  York  and  Schenectady, 
has  secured  a  large  slice  of  the  street  railway  car  equipment  contracts 
awarded  during  the  last  ten  days  in  Philadelphia.  Of  250  contracted  for 
the  People's  Traction  Company  125  equipments  with  the  G  E.  800 
motors  and  type  K.  controllers  were  purchased  from  the  General  Elec- 
tric Company,  while  the  remaining  125  were  allotted  to  the  Sperry 
Company,  of  Cleveland.  Of  eighty  equipments  required  by  the  Elec- 
tric Traction  Company,  of  Philadelphia,  seventy  will  be  furnished  by  the 
General  Electric  Company.  The  People's  Traction  Company  had  al- 
ready contracted  for  three  of  the  great  1,500  k.  w. ,  General  Electric 
generators.  The  General  Electric  Company  has  also  secured  contracts 
during  the  past  week  covering  twenty  car  equipments  for  the  Union 
Railroad  Company,  of  New  York;  twenty-five  car  equipments  for  the 
Stein  way  Railroad,  of  Long  Island;  one  700  H.  P.  generator  for  the 
Stein  way  Railroad,  of  Long  Island;  eight  M.  P.,  300  K.  w.  generators 
for  Cincinnati.  O.,  and  ten  car  equipments  for  St.  Louis,  Mo. 

The  Campbell  &  Zell  Company,  of  Baltimore,  Md.,  finds  that 
there  is  a  good  demand  for  the  Zell  improved  water  tube  safety  boilers, 
in  spite  of  the  general  depression  in  trade.  A  view  of  the  boiler  house 
of  the  Eutaw  Street  power  station,  Baltimore,  is  shown  on  another 
page  of  this  issue,  with  a  view  of  the  boilers  supplied  by  the  Campbell 
&  Zell  Company.  Other  orders  recently  received  by  this  company  are 
the  following:  Keiffer  Brothers.  New  Orleans,  La.,  50  h.  p.  ;  Wm. 
Henderson,  317  h.  p.;  Citizens'  Street  Railway,  Indianapolis,  Ind., 
r,50o  h.  p.;  Val  Blatz  Brewing  Company,  Milwaukee,  Wis.,  1,164  h.  p. 
The  Zell  boiler  claims  absolute  safety  from  destructive  explosion, 
rapid  generation  of  steam  and  economy  of  maintenance  and  operation. 
There  are  no  upright  tubes  in  the  path  of  the  hot  gas,  at  the  rear  end, 
through  which  the  water  circulation  must  be  maintained  upwards  in  a 
direction  opposite  to  that  naturally  taken  by  the  steam.  The  water 
drums  are  placed  parallel  to  the  incline  of  the  water  tubes.  The  steam, 
after  disengaging  itself  from  the  water  at  the  upper  end  of  the  water 
drums,  passes  into  superheating  tubes — a  feature  peculiar  to  the  Zell — 
where  any  entrained  water  is  evaporated,  then  passes  to  a  steam  drum 
supported  at  each  end  by  a  water  leg  connecting  with  the  water  drums, 
but  well  out  of  the  path  of  the  hot  gases. 

E.  H.  Wilson  &  Company,  of  Philadelphia,  call  our  attention  to 
the  fact  that  in  the  description  published  last  month  of  the  equipment 
of  the  Philadelphia  Traction  Company,  of  Philadelphia,  no  mention 
was  made  that  a  number  of  Lamokin  cars  are  used  by  this  company. 
The  Lamokin  cars  are  giving  very  excellent  results,  and  are  very  hand- 
some and  tasteful  in  design  and  finish.  This  company  has  also  closed 
an  order  with  the  People's  Traction  Company,  of  Philadelphia,  for  forty 
ten-seat,  open  car  bodies,  and  with  the  Concord  Street  Railroad,  of  Con- 
cord, N.  H..  two  "  Columbian  "  open  cars,  being  duplicates  of  the  open 
car  at  the  Chicago  Exposition  in  general  style.  Another  recent  order 
is  with  the  Delaware  County  &  Philadelphia  Electric  Railway  Company 
of  Philadelphia,  for  twenty-four  closed  cars,  twenty-five  foot  six  inch 
bodies,  mounted  upon  McGuire  adjustable  trucks,  cushion  steel  wheels. 
The  company  is  receiving  many  inquiries  from  all  over  the  country 
asking  for  prices  and  deliveries  on  its  Columbian  open  and  closed  vesti- 
buled  cars  such  as  exhibited  at  the  Chicago  Exposition,  these  being 
its  latest  styles  of  cars.  The  company  is  now  delivering  eight  vesti- 
buled  cars  to  the  Schuylkill  Traction  Company,  and  the  balance  of  an 
order  for  the  Gloucester,  Woodbury  &  Camden  Railway.  It  is  also 
delivering  to  the  East  Harrisburg  Railway  Company  some  double 
truck,  twenty-five  foot  cars,  and  has  just  delivered  to  the  Springfield 
Street  Railway  Company,  of  Ohio,  two  of  an  order  for  four  sixteen 
foot,  vestibuled  cars. 

The  Standard  Paint  Company,  of  New  York,  reports  that  not- 
withstanding the  general  financial  depression  of  the  past  year,  its  busi- 
ness, electrically,  especially  with  the  electric  street  railroads,  has  been 
remarkably  good.  This  company  has  received  some  very  large  orders 
from  many  of  the  best  known  street  railroads  in  the  United  States  for 
P.  &  B.  compound,  paint  and  motor  curtain  cloth.  The  latter  mate- 
rial has  taken  especially  well  with  the  street  railroads  everywhere. 
Some  time  ago  the  company  sent  out  samples  to  every  electric  road  in 
the  United  States,  and  it  received  more  returns  from  them  than  from 
any  lot  of  samples  ever  sent  out.  The  use  of  the  P.  &  B.  paint  in 
Philadelphia,  for  covering  rail  bonds  was  mentioned  last  month.  Al- 
though the  outlook  for  business  in  general  is  not  yet  what  might  be 
termed  bright,  we  understand  the  company  has  several  good  deals  on 
hand  for  this  year,  which  will  largely  increase  its  sales.  This  company 
has  just  completed  arrangements  with  the  Metropolitan  Electric  Com- 
pany, 186  and  188  Fifth  Avenue,  Chicago,  to  act  as  its  general  Western 
agents  for  P.  &  B.  electrical  compound,  armature  and  field  coil  varnish 
and  P.  &  B.  tape.  The  Metropolitan  Company  has  placed  with  this 
company  an  order  for  a  stock  of  products,  which  it  intends  to  push 
extensively  throughout  the  West,  and  will  at  all  times  carry  a  large 
supply  of  P.  &  B.  goods  on  hand.  The  Metropolitan  Company, 
through  its  president,  Wm.  H.  McKinlock,  is  so  well  known  to  the 
trade  everywhere  in  the  West,  that  it  is  believed  this  arrangement  will 
be  of  great  benefit  not  only  to  the  Standard  Paint  Company,  but  to  the 
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trade  in  general.  The  Standard  Paint  Company  has  also  re-opened  its 
Chicago  office  at  871  The  Rookery,  which  will  be  in  charge  of  William 
Weierbach  who  has  been  one  of  the  company's  Eastern  representatives 
for  the  last  seven  years,  and  is,  therefore,  thoroughly  acquainted  with 
all  of  its  goods. 

WESTERN  NOTES. 

The  Shultz  Belting  Company,  of  St.  Louis,  Mo.,  has  just  received 
an  order  from  England  for  2,800  ft.  of  belting,  and  an  order  from  Russia 
for  15,000  ft.  of  belting.  This  company  also  writes  us  that  trade  is 
looking  up  and  orders  are  coming  in  freely,  and  the  outlook  for  busi- 
ness is  fair. 

The  Chicago  Electric  Truck  Company,  of  Chicago,  has  moved 
its  office  to  room  1,436,  Monadnock  Building,  that  city.  The  No.  A 
truck  of  this  company,  described  elsewhere  in  this  issue  is  meeting 
with  a  large  sale,  and  seems  to  be  well  adapted  for  the  work  for  which 
it  was  designed, 

The  Star  Electric  Lamp  Company,  of  Chicago,  manufacturer 
of  the  Sunbeam  lamp  has  changed  its  name  to  the  Sunbeam  Lamp 
Manufacturing  Company.  The  policy  of  this  company  is  to  furnish 
lamps  superior  in  quality.  Recently  some  discoveries  have  been  made, 
as  the  result  of  the  extensive  experiments  this  company  has  carried  on, 
which  are  claimed  to  greatly  improve  the  quality  and  add  to  the  value 
of  its  lamp. 

The  Brownell  Car  Company,  of  St.  Louis,  is  sending  some  very 
fine  cars  to  the  Cincinnati,  Newport  &  Covington  Street  Railway  Com- 
pany, of  Covington,  Ky.  They  are  models  of  the  car  builders'  art,  and 
are  very  similar  in  design  and  model  to  the  beautiful  car  the  car  com- 
pany exhibited  in  the  Transportation  Building  at  the  World's  Colum- 
bian Exposition.  This  is  the  third  order  the  car  company  has  received 
from  the  railway  for  cars  of  this  style. 

The  Western  Advertising  Company,  of  St.  Louis,  has  recently 
taken  possession  of  its  new  offices,  316  Union  Trust  Building,  that  city, 
and  is  making  a  specialty  of  street  car  advertising.  The  company  now 
has  exclusive  contracts  for  advertising  in  the  street  cars  of  St.  Louis 
and  Louisville,  Ky.  W.  S.  Hill  is  the  general  manager,  and  will  be 
glad  to  negotiate  at  any  time  with  parties  who  desire  to  avail  them- 
selves of  the  great  advantage  of  advertising  in  street  cars. 

The  Steel  Motor  Company,  of  Cleveland,  O.,  is,  as  usual,  well 
supplied  with  orders.  Among  the  equipments  now  on  its  books  are 
twenty  street  railway  equipments  for  use  in  Cleveland,  and  three  for 
Allentown,  Pa.  The  company  also  started  work  on  100  controllers, 
thirty  of  which  are  nearly  finished.  The  president  of  the  Steel  Motor 
Company  is  A.  L.  Johnson;  vice-president  and  general  manager,  Sam- 
uel Harris,  well  known  from  his  early  work  in  the  electric  street  rail- 
way field. 

The  St.  Louis  Register  Company,  of  St.  Louis,  Mo.,  has  moved 
its  office  from  the  Houser  Building  to  217  North  3d  Street,  that  city. 
This  company  has  recently  secured  the  contract  for  the  equipment  of  all 
the  new  cars  of  the  Philadelphia  Traction  Company  with  its  register. 
This  contract  was  secured  after  long  investigation  of  the  merits  of  the 
different  registers  manufactured,  on  the  part  of  the  Philadelphia  Trac- 
tion Company,  and  the  St.  Louis  Register  Company  is  to  be  congratu- 
lated upon  having  secured  the  contract. 

The  Star  Electric  Lamp  Company,  of  Chicago,  manufacturer 
of  the  new  Sunbeam  incandescent  lamp,  with  luminous  vapor,  claims 
that  this  lamp  has  two  great  advantages  which  commend  its  use  on 
electric  street  railways.  First,  the  lamp  can  be  overrun  without  in  any 
way  injuring  its  quality,  and,  secondly,  the  luminous  vapor  checks  rapid 
vibration  of  the  filament,  giving  it  all  the  advantages  of  the  anchored 
filament  lamp  without  its  disadvantages.  In  all  other  respects  these 
lamps  are  claimed  to  be  superior  to  either  the  vacuum  or  gas  lamps. 

The  Stanwood  Manufacturing  Company,  of  Chicago,  111., 
describes  its  well  known  types  of  car  steps  in  a  recent  catalogue  pub- 
lished by  the  company.  The  catalogue  is  illustrated  by  a  number  of 
handsome  engravings  of  the  steps,  diagrams  giving  measurements, 
etc.  The  Stanwood  steps,  as  is  well  known,  consist  of  steel  strips  for 
the  step  tread  in  a  frame  now  made  of  rolled  steel  in  place  of  malleable 
iron.  The  hangers,  which  were  also  made  of  malleable  iron,  are  now 
now  made  of  pressed  steel  with  double  flanges.  The  addition  of  a 
straight  strip  of  steel  extending  through  the  center  and  the  entire 
length  of  the  step  tread  prevents  sagging.  The  step  is  used  on  468 
roads. 

The  Metropolitan  Electric  Company,  of  Chicago,  111.,  has  been 
transacting  its  business  heretofore  under  disadvantages  on  account  of 
the  necessary  separation  of  the  sales  and  ware  rooms  from  its  offices, 
owing  to  leases  existing  when  this  company  bought  out  the  Enterprise 
Electric  Company,  which  are  satisfied.  The  company  has  leased  a  new 
store  and  ware  rooms  that  will  accommodate  these  interests  and  give  it 
more  direct  supervision  over  its  affairs,  with  the  additional  advantage 
of  increased  space  which  will  permit  it  to  carry  larger  stocks  of  staple 
articles  and  exhibit  specialties,  insuring  customers  more  prompt  atten- 
tion than  ever  before.  The  new  address  of  the  company  is  at  186-188 
Fifth  Avenue,  Chicago. 

The  Bass  Foundry  &  Machine  Works,  of  Fort  Wayne,  Ind. , 
are  having  excellent  success  with  their  car  wheels,  and  many  street  rail- 
way companies  speak  in  the  highest  terms  in  their  favor.  A  sample  of 
letters  which  they  often  receive  is  that  written  by  Jas.  P.  McQuaide, 
president  of  the  Norristown,  Bridgeport  &  Conshohocken  Traction 
Company,  a  customer  of  the  Bass  Foundry  &  Machine  Works,  who 
writes  as  follows:  "  We  have  run  five  cars  equipped  with  your  wheels 
more  than  20,000  miles.  We  have  five  grade  crossings  and  old  style 
horse  railroad  wheels,  which  show  absolutely  no  wear.  We  would 
recommend  them  for  every  and  any  condition.    We  will  use  them  for 


all  new  cars  no  matter  what  the  cost.  Take  your  friends  to  Norris- 
town to  see  our  cars,"  Other  users  speak  in  equally  high  terms  of  the 
wheels. 

Sargent  &  Lundy,  Western  agent  for  Mcintosh,  Seymour  & 
Company,  of  Auburn,  N.  Y.,  has  just  installed  a  215  H.  p.,  compound, 
condensing  engine  for  driving  dynamos  in  the  power  station  of  the 
Belle  City  Street  Railway  Company,  Racine,  Wis.  The  engine  was  put 
into  operation  eighteen  days  after  the  receipt  of  the  order.  Taking 
into  consideration  the  distance  of  the  factory  from  Racine,  and  the 
fact  that  special  castings  had  to  be  made  and  alterations  effected  to  suit 
specifications,  this  may  be  regarded  as  a  great  triumph  for  the  com- 
pany, illustrating  both  the  promptness  of  Sargent  &  Lundy,  and  also  of 
Mcintosh  &  Seymour,  in  filling  the  order.  This  firm  has  lately  moved 
into  elegant  offices  at  No.  13  on  the  ground  floor  of  the  Monadnock 
Block. 

The  Charles  Munson  Belting  Company,  of  Chicago,  has  no 
difficulty  in  finding  a  ready  market  for  its  oak  tanned  leather  belting. 
The  "  eagle"  trade  mark  of  this  company  is  generally  recognized  as  a 
guarantee  of  good  quality  of  material.  Every  belt  that  this  company 
manufactures  is  guaranteed  to  be  short  lap;  that  is,  there  is  no  piece  of 
more  than  four  feet  two  inches  in  length  including  the  lap.  The  man- 
agers of  this  company  advise  every  purchaser  to  examine  his  belt  very 
carefully  and  see  that  there  is  no  piece  of  leather  longer  than  four  feet 
two  inches  in  the  entire  length  of  the  belting  that  they  receive.  There 
is  a  large  difference  in  the  quality  of  the  goods,  after  striking  the  four 
foot  two  inch  line  on  the  hide.  The  Munson  Company  writes  us  that 
it  would  be  glad  to  give  any  who  inquire,  full  information  regarding 
short  lap  belting  and  its  advantages. 

The  Link  Belt  Engineering  Company,  of  Chicago,  Philadelphia 
and  New  York,  has  recently  issued  a  neat  little  pamphlet  describing 
Holmes  fibre  graphite  for  bearings,  of  which  it  has  recently  taken  the 
general  sales  agency.  The  fibre  graphite  is  made  in  the  form  of  bush- 
ings to  be  readily  fitted  to  hangers,  pillow  blocks,  etc.,  in  the  same 
manner  as  babbit  metal  linings.  This  material  runs  absolutely  with- 
out oil  and  will  wear  indefinitely.  They  also  include  dimensions  and 
prices  of  a  line  of  countershaft  and  plain  hangers,  floor  stands,  post 
hangers,  pillow  blocks  and  ball  and  socket  boxes  fitted  with  fibre 
graphite  bearings  and  a  line  of  cylindrical  fibre  graphite  bushings  of 
all  sizes  and  dimensions  adapted  to  be  fitted  to  existing  bearings.  They 
also  illustrate  dynamo  and  motor  brushes,  fan  boxes,  cable  road  sheave 
and  pulley  bearings  and  a  number  of  other  specialties  fitted  with  bear- 
ings of  this  compound.  This  material  is  highly  recommended  for 
bearings  running  at  any  speed,  at  a  pressure  up  to  fifty  pounds  per 
square  inch. 

The  Cushion  Car  Wheel  Company,  of  Indianapolis,  Ind.,  sends 
us  a  catalogue  and  descriptive  pamphlet  of  its  cushion  car  wheels  which 
are  applicable  to  steam,  elevated  and  street  railway  use.  These  wheels 
have  a  cast  iron  center  and  a  heavy  steel  tire.  The  cushion  is  in  the  form 
of  a  ring,  of  dense  combination  of  rubber  placed  between  the  tire  and 
the  center  which  are  held  together  by  rivets  which  fit  the  holes  in  the 
center  closely,  but  have  enough  play  in  the  holes  in  the  tire  to  allow  for 
the  cushioning.  This  wheel  rides  easily  over  rough  track,  and  wears 
but  little  on  the  tire.  It  is  claimed  that  one  of  these  wheels  will  out- 
wear five  or  six  ordinary  cast  iron  wheels,  with  one  tire.  The  new 
tires  may  be  placed  on  old  centers  in  any  ordinary  repair  shop.  A 
number  of  testimonials  are  published  from  different  street  railroad 
companies  expressing  great  satisfaction  with  the  running  and  wearing 
qualities  of  these  wheels,  and  the  excellent  traction  of  the  steel  tire 
over  the  ordinary  iron  wheels.  One  set  of  wheels  on  the  Citizens' 
Street  Railroad  Company's  lines,  in  Indianapolis,  have  made  about 
50  000  miles,  and  show  only  one-sixteenth  of  an  inch  wear.  Another 
set  in  Joliet,  111.,  have  run  51,000  miles,  and  show  no  perceptible  wear 
on  the  tires. 

The  Lir.k  Belt  Machinery  Company,  of  Chicago,  111.,  has 
lately  moved  into  new  quarters  at  21  to  23  S.  Jefferson  Street. 
Here  the  managers  of  the  company  are  hard  at  work  fitting  up  their 
new  offices  which  include  an  elegant  salesroom.  This  is  large  and 
showy,  giving  plenty  of  room  to  display  a  large  line  ot  samples,  and 
at  the  same  time  allow  plenty  of  space  to  carry  a  good  stock  of  the 
company's  special  machinery,  such  as  shafting,  pulleys,  hangers,  link 
belt  machinery  specialties,  etc.  The  object  of  the  company  is  to  carry 
a  good  stock  in  the  store,  so  as  to  be  able  to  fill  all  orders  promptly. 
The  windows  in  this  salesroom  are  large  and  of  plate  glass,  making  it 
very  pleasant,  and  at  the  same  time  affording  good  light  to  show  stock. 
Eugene  J.  Pearce  will  have  entire  charge  of  this  department,  where  he 
will  be  pleased  to  meet  all  those  in  the  market  for  special  machinery. 
This  company  reports  a  very  fair  trade.  It  is  now  equipping  the 
M.  H.  Purcell  Matting  Company,  of  Chicago,  with  complete  power 
transmitting  machinery  driven  by  rope.  The  pulleys,  shafting,  hangers 
are  all  of  this  company's  own  designs.  The  company  has  also 
equipped  the  Chas.  Counselman  &  Company's  new  elevator,  at  South 
Chicago,  complete  with  power  transmission,  also  a  grain  elevator  for  a 
steam  boat  of  the  Graham  &  Morton  Transportation  Company,  Ben- 
ton Harbor,  Mich. 

The  Wallace  Electric  Company,  is  the  title  of  a  new  company 
which  has  opened  offices  at  104  Michigan  Avenue,  Chicago,  111.,  and 
which  has  been  organized  for  the  purpose  of  conducting  a  business  in 
electrical  goods  as  manufacturer  and  manufacturers'  agent.  This  com- 
pany's line  embraces  a  full  equipment  of  electrical  street  railway  appli- 
ances and  supplies,  and  a  few  carefully  selected  specialties,  as  well  as 
lighting  supplies.  The  officers  and  management  of  the  company  are 
well  known  to  the  trade.  The  general  manager,  J.  B.  Wallace,  has 
been  actively  identified  with  electrical  industries  from  the  earliest  ex- 
perimental stages  of  electric  lighting  in  this  country.  Wm.  S.  Hine, 
the  president,  has  had  a  large  experience  in  this  business  through  his  con- 
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nection  with  the  U.  S.  Electric  Lighting  Company  and  the  Westinghouse 
Electric  &  Manufacturing  Company  as  general  district  agent.  Max.  A. 
Berg,  secretary  of  the  company,  is  well  known  as  the  former  manager 
of  the  street  railway  department  of  the  Ansonia  Electric  Company, 
and  M.  M.  Wood,  whose  special  devices  are  rapidly  becoming  the 
standard  for  street  railway  construction,  will  be  the  company's  elec- 
trical engineer  in  this  department.  The  company  writes  that  it  is  not 
an  electrical  supply  dealer,  but  as  a  manufacturer  and  manufacturers' 
agent,  is  in  a  position  to  sell  directly  to  large  consumers  and  the  trade 
at  manufacturers'  prices,  and  without  an  intervening  profit. 

The  St.  Louis  Car  Company,  of  3,023  North  Broadway,  St. 
Louis,  has  its  shops  well  filled  with  work  at  the  present  time.  Among 
its  recent  orders  is  one  for  sixty  twenty-four  foot  closed  cars  for  the 
Union  Depot  Railroad  Company,  of  St.  Louis.  These  are  to  be 
mounted  on  Robinson  radial  trucks.  The  car  company  has  built  over 
250  cars  for  the  Union  Depot  Company  up  to  date.  There  are  also 
some  very  handsome  closed  cars  being  sent  to  the  Citizens'  Street 
Railway  Company,  of  Indianapolis,  Ind.  These  are  twenty  feet  in 
length,  and  are  equipped  with  vestibules.  They  are  painted  a  very  dark 
red,  with  gilt  lettering.  The  trucks  to  be  used  under  these  cars  are  of 
the  St.  Louis  Car  Company's  improved  type.  This  truck,  in  its  form 
just  discarded,  has  met  with  great  favor  among  the  street  railway  fra- 
ternity. The  extended  spring  base  was  not  found  long  enough  in  the 
discarded  type,  and  a  new  casting  has  been  adopted,  so  that  the  elliptic 
springs  can  be  mounted  thereon  and  prevent  the  car  from  pitching. 
There  are  other  improvements,  such  as  a  new  method  of  attaching  the 
fender  to  the  framework  of  the  truck,  so  that  it  can  be  removed  when 
broken  and  replaced  by  another,  not  being  in  the  body  of  the  truck,  and 
thus  in  breaking  not  rendering  the  latter  useless.  The  hangers  for  the 
brake  shoes  are  a  departure  as  regards  their  great  strength  and 
method  of  attachment.  The  brake  mechanism  has  also  been  greatly 
improved  upon,  and  presents  no  obstruction  to  the  motors.  The 
company  is  splicing  forty-eight  foot  cars  for  the  St.  Louis  &  Suburban 
Railway.  They  will  seat  fifty-two  passengers  each,  and  be  models  of 
comfort. 

The  Walker  Manufacturing  Company,  of  Cleveland,  O.,  has 
progressed  quietly  but  rapidly  in  its  proposal  to  add  an  electrical 
department  to  its  immense  plant  for  the  manufacture  of  street  railroad 
dynamos,  motors  and  other  electrical  transmission  machinery.  The 
first  machines  to  be  placed  on  the  market  are  now  nearing  completion, 
and  within  a  short  time  the  company  will  be  in  active  business  in  this 
line  of  work.  It  was  predicted  at  the  time  of  the  announcement  that 
the  Walker  people  would  prove  an  unusually  strong  factor  in  the  elec- 
trical field,  and  this  prophecy  is  borne  out  by  the  fact  that  business  has 
already  been  offered  the  company,  both  from  Eastern  and  Western 
roads.  Judging  from  recent  reports,  there  appears  to  be  no  doubt  in 
the  minds  of  those  in  any  way  interested,  of  the  immediate  and  unqual- 
ified success  of  the  new  machines.  To  all  who  have  seen  them,  the 
general  designs  are  eminently  satisfactory,  and  the  rapid  progress  of 
the  work  has  called  forth  the  most  favorable  comments.  The  closest 
attention  has  been  paid  to  mechanical  detail.  The  improvements  sug- 
gested and  already  carried  out  are  claimed  to  be  a  distinct  advance  on 
any  existing  types  of  the  older  companies,  in  fact,  this  verdict  was 
rendered  only  a  few  days  ago,  by  prominent  railway  men  and  future 
purchasers  who  visited  the  company's  shops  to  note  the  progress  of  the 
work.  One  especially  noticeable  feature  is  the  ease  and  facility  with 
which  the  work  is  being  done.  There  have  been  no  unusual  delays  in 
assembling  the  various  parts,  and  fewer  annoyances  in  construction 
than  generally  attend  the  first  output.  Among  other  features,  this  char- 
acteristic of  the  Walker  Company  has  brought  forth  the  good  opinion  of 
experts.  The  wheel  type  idea  has  been  followed  in  the  designs  for 
generators,  and  this  plan  will  prevail  throughout.  So  far  it  has  been 
impossible  to  obtain  details  of  construction,  as  the  company's  officers 
are  not  yet  ready  to  give  out  specific  information. 

Wm.  Sharpe,  of  Chicago,  who  is  successor  to  the  business  of 
W.  E.  Reid  &  Company,  of  that  city,  as  agent  for  the  J.  H.  McEwen 
Manufacturing  Company,  of  Ridgeway,  Pa.,  writes  us  that  he  has  just 
completed  an  installation  of  three  McEwen  automatic,  high  speed  en- 
gines, single  expansion,  direct  connected  to  the  Waddell-Entz  dynamos, 
of  ninety  horse  power  each,  for  the  Chicago  West  Side  Street  Railroad 
Tunnel  Company.  These  three  engines  are  of  the  new  style  McEwen 
engine,  being  a  radical  change  for  the  better  from  the  old  style,  while 
maintaining  all  the  good  points  embraced  in  the  old  style.  The  new 
style  engine  has  some  additional  features  which  undoubtedly  place  the 
McEwen  engine  in  the  front  ranks  of  center  crank,  automatic  engines. 
Owing  to  the  very  close  regulation  of  the  McEwen  engine,  it  is  meet- 
ing with  very  great  favor  in  the  Chicago  market,  and  has  established  a 
good  record  and  a  splendid  reputation  for  itself.  Among  a  few  in- 
stallations made  in  Chicago  might  be  mentioned  the  three  12X14 
single  cylinder  engines  at  the  Windemere  Hotel,  direct  connected  to 
the  Waddell-Entz  dynamos,  and  also  a  late  installation  made  at  the 
LaGrange  Light  &  Water  Works  station,  there  being  a  16  X  18  at 
that  place.  Since  Mr.  Sharpe  has  had  the  agency  of  this  engine  he  has 
sold  upwards  of  thirty-five  engines,  from  the  smallest,  9  X  I0-  to  a 
250  h.  P-  compound.  For  street  railroad  work,  the  company  has  had 
a  number  of  successful  installations,  which  are  giving  excellent  satis- 
faction, owing  to  their  good  regulating  qualities  and  general  merits. 
One  of  these  is  at  Escanaba,  Mich.,  and  is  doing  very  satisfactory  work. 
Another  good  installation  was  made  at  the  old  Pittsburg  coal  mine,  at 
Hymera,  Ind.,  which  is  operating  electric  lights,  mining  machinery 
and  an  electric  locomotive  for  hauling  loaded  cars  out  of  the  mine. 
This  latter  part  of  the  work  is  very  trying  on  any  engine  or  any  gen- 
erator. The  engine  hauls  twelve  cars  loaded  with  coal  up  a  5  per  cent, 
grade  for  nearly  one  mile,  without,  it  is  claimed,  the  flicker  of  a  lamp. 
The  owners  of  this  mine,  Messrs.  Buchanan  Brothers,  of  the  Tacoma 
Building,  Chicago,  speak  in  the  highest  and  most  flattering  terms  of  it, 
and  say  that  its  regulation  is  something  wonderful. 


List  of  Street  Railway  Patents. 

Issued  by  the  U.  S.  Patent   Office,  December  5,  1893,  to 
January  16,  1894,  inclusive. 


Prepared  by  E.  W.  Cady,  Patent  Solicitor,  99  Nassau  Street, 
New  York  Citv. 

December  5,  1893. 

Rail  Swfeper — Henry  A.  Bruhus,  Milwaukee,  Wis.    No.  509,871. 

A  street  car  having  brackets  depending  therefrom  and  horizontal 
plates  connected  therewith,  carrying  in  bearings  a  lever  controlled  rock- 
shaft  which  supports  rotary  brushes  driven  by  clutch  mechanism  and 
gearing  from  the  car  axle. 

Car  Fender — Frederick  W.  Brown,  Cambridge,  Mass.    No.  509,996. 

A  vehicle  having  sockets  and  provided  with  a  car  fender  having 
wheels  or  the  like  adapted  to  run  on  a  track,  and  also  provided  with  hooks 
entering  said  sockets,  said  hooks  having  a  loose  connection  with  the 
vehicle  whereby  the  latter  can  be  swayed  or  tipped  laterally  without 
tilting  the  fender. 

Conduit  Electric  Railway — William  R.  De  Voe,  Shreveport,  La., 
assignor  of  seven-twelfths  to  C.  W.  Dawley,  Dallas,  Texas,  and 
Patrick  B.  Cash,  Shreveport,  La.    No.  510,061. 
Combines  with  conduit  irons  forming  the  sides  of  the  conduit 

and  having  elongated  slots  therein,  and  insulating  material  supported 

in  said  slot  and  looped  clips  secured  to  said  material  for  supporting  the 

line  conductor. 

Sanding  Device  for  Cars — Herbert  H.  Hennegin,  St.  Louis,  Mo. 
No.  510,258. 

An  improved  sanding  utensil  having  a  sand  releasing  device 
adapted  to  be  vertically  reciprocating  and  simultaneously  revolved. 

Electrically  Operated  Railway  Switch — Henry  L.  Falco,  Brook- 
lyn, N,  Y.     No.  510,384. 

Combines  with  a  car  and  an  electro-magnetic  switch  moving 
mechanism,  a  contact  maker  formed  of  a  sliding  spring  pressed  rod, 
a  fixed  insulated  contact  spring,  a  movable  contact  spring  carried  by 
the  rod,  a  yielding  contact  levers  and  contact  plates. 

December  12. 

Cable  Tramway — Wm.  N.  Colam,  London,  Eng.    No.  510,469. 

Embraces  a  switch  or  rail  and  slot  points,  two  arms  mounted  on 
vertical  shafts  one  on  each  side  of  the  cableway,  the  said  arms  carry- 
ing tongues  or  flanges  adapted  to  engage  with  a  projection  on  the 
under  side  of  the  slot  point  to  pull  the  said  point  over  to  either  side  of 
the  slot,  levers  mounted  on  the  said  shafts  below  the  cableway  and 
coupled  together  by  a  link  to  insure  their  simultaneous  action,  an  arm 
mounted  on  one  of  the  said  shafts  and  connected  to  a  bell  crank  oper- 
ating lever  by  a  connecting  rod,  spring  stops  mounted  on  the  said  con- 
necting rod,  a  vertical  shaft  carrying  at  its  top  end  an  arm  connected 
to  the  switch  or  rail  point  and  an  arm  mounted  on  the  bottom  of  this 
vertical  shaft  and  having  a  slotted  end  through  which  the  connecting 
rod  carrying  the  spring  stops  passes  and  is  operated  by  the  said  spring 
stops. 

Electric  Railway  Conduit — Wm.  R.  DeVoe,  Shreveport,  La.  No. 

510,634. 

An  electrical  conduit  provided  with  metallic  cross  ties,  having  cen- 
tral recesses  located  above  the  base  of  the  tie,  and  a  slotted  metallic 
conduit  located  in  the  said  recesses. 

Conduit  Electric  Railway — John  P.  Mitchell,  San  Francisco,  Cal. 
No.  510,647. 

Embraces  a  car  and  conductor,  a  vertical  trolley  standard  having  a 
screw  threaded  cap  formed  upon  its  lower  end,  and  a  hemispherical 
deflector  slightly  above  said  cap,  a  cylinder  of  glass  having  its  upper 
end  screw  threaded  to  engage  said  cap,  a  second  cap  screw  threaded 
upon  the  lower  end  of  said  cylinder  and  carrying  a  trolley  wheel  and 
wires  passing  through  the  cylinder  to  the  lower  cap. 

Automatic  Safety  Guard  for  Cars. — Ira  P.  Clarke,  Alameda,  as- 
signor of  one-third  to  John  H.  Kostar,  Oakland,  Cal.  No.  510.675. 
Consists  of  a  frame  or  receptacle  composed  of  C  shaped  arms 
suspended  from  the  truck  and  movable  backward  by  yielding  about 
their  upper  ends,  with  their  lower  ends  forwardly  projecting  over  the 
roadbed,  and  connected  by  a  crossbar  and  rollers  journaled  on  the 
crossbar,  and  a  backwardly  yielding  flap  suspended  from  above  and  in 
front  of  the  upper  portion  of  the  guard  frame  or  receptacle. 

Closed  Conduit  System  for  Electric  Railways— Robert  H. 
Elliott,  Birmingham,  Ala.    No.  510,850. 

Comprises  an  insulated  main  conductor  running  approximately 
parallel  to  the  track,  a  series  of  broken  conducting  pins  having  one 
portion  electrically  connected  to  said  main  conductor,  and  the  other 
portion  nominally  insulated  from  said  first  portion;  a  conducting  shoe 
carried  by  the  car  and  electrically  connected  to  one  terminal  of  the 
electric  motor  or  motors,  a  pin  projecting  from  the  roadbed  and 
adapted  to  be  struck  by  said  shoe,  and  a  lever  connecting  said  latter 
pin  and  said  broken  pin,  and  adapted  to  bring  the  two  portions  of  the 
broken  pin  into  electrical  connection  with  each  other  and  with  said 
shoe. 

Cleaning  Device  for  Railway  Conduits— John  C.  Love,  Philadel- 
phia, Pa.  .assignor  to  the  Love  Electric  Traction  Company,  Chicago, 
111.    No,  511,341. 

Comprises  a  bar  attached  to  the  car  and  extending  into  the  con- 


February,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


141 


duit  through  the  slot  thereof,  a  brush  or  scraper  pivoted  to  the  bar 
within  the  conduit,  a  link  pivoted  at  one  end  to  the  free  end  of  the 
brush  or  scraper  and  having  at  its  other  end  a  pivotal  or  sliding  en- 
gagement with  the  bar,  and  means  for  locking  said  link  at  either  limit 
of  its  movement. 

December  19. 

Elevated  Railway  Systems — Burr  F.  Barnes,  Circleville,  O.  No. 
510,878. 

The  combination  with  a  car  having  receiving  and  delivery  doors, 
means  for  opening  both,  a  bell  crank  level  adapted  to  be  engaged  and 
moved  by  the  former,  and  a  rod  connecting  said  lever  and  the  delivery 
door. 

Fender  for  Street  Cars — William  B.  Miles,  Holyoke,  Mass.  No. 
510,922. 

A  fender  comprising  a  frame  which  is  connected  to  the  car  to  swivel 
horizontally,  and  pivotally  connected  to  the  swivel  frame  so  that  it  may 
have  an  up  and  down  swinging  movement.  A  spring  is  provided  for 
pressing  the  fender  downward  and  flanged  rollers  are  placed  at  the 
forward  lateral  extremities  of  the  fender  for  engaging  and  running  on 
the  car  track. 

Electric  Locomotive— Charles  F.  Winkler,  Troy,  N.  Y.,  assignor  to 
the  United  Columbian  Electric  Company,  of  New  Jersey.  No. 
510,947. 

A  single  electric  motor  provided  with  two  rotary  armatures  geared 
respectively  with  two  car  axles  and  with  a  single  field  magnet  acting 
upon  both  of  said  armatures.  The  field  magnet  is  formed  in  two  parts 
flexibly  connected  together,  and  in  combination  with  said  car  axles. 

Brush  Holder  for  Dynamo  Electric  Machines — Frank  E.  Av- 
erill,  Syracuse,  N.  Y.    No.  510,952. 

Comprises  the  combination  of  a  supporting  spindle,  a  brush  holder 
frame  loosely  mounted  on  the  spindle  and  having  one  extremity 
adapted  to  support  the  brush;  a  fixed  arm  mounted  on  the  spindle 
and  arranged  between  the  two  extremities  of  the  holder  frame,  and  a 
spring  provided  having  one  end  connected  to  the  arm  and  the  other  to 
the  opposite  extremity  of  the  holder  frame. 

Electric  Railway  Switch  and  Crossing — William  W.  Hendrix, 
Bowling  Green,  Ky.    No.  511,017. 

A  switch  or  crossing  consisting  of  stationary  blocks  connected 
with  the  ends  of  the  wire,  sliding  blocks  abutting  against  the  stationary 
blocks  and  adapted  to  be  moved  by  the  jaws  of  the  trolley,  a  coil  spring 
having  one  end  attached  to  the  sliding  block  and  the  other  to  another 
part  of  the  switch  or  crossing,  the  spring  being  adapted  to  pull  the 
sliding  block  back  in  place  when  the  block  is  disengaged  from  the 
jaws. 

Electric  Railway  Trolley — William  W.  Hendrix,  Bowling  Grenn, 
Ky,    No.  511,018. 

An  attachment  for  trolleys  consisting  of  two  jaws  hinged  one  on 
each  side  of  the  trolley,  the  upper  ends  of  the  jaws  having  their  front 
edges  beveled  to  the  rear,  while  these  upper  ends  are  adapted  to  over- 
lap the  wire;  suitable  springs  are  provided  for  connecting  the  jaws 
above  their  hinged  point. 

Electric  Railway  Trolley — William  W.  Hendrix,  Bowling  Green, 
Ky.    No.  511,019; 

An  overhead  trolley  having  its  lower  end  pivoted  in  a  swiveled 
boot,  the  trolley  pole  having  bearing  against  its  under  side,  one  end  of 
the  coiled  spring,  the  coils  of  the  spring  passing  around  the  pivot  and 
the  other  end  of  the  spring  bearing  against  the  bottom  of  the  boot. 

Street  Railway  Track — William  C.  Wood,  Brooklyn,  N.  Y.,  as- 
signor to  the  Lewis  &  Fowler  Girder  Rail  Company,  same  place. 
No.  511,068. 

In  street  railway  track  comprising  box  rails  and  clamp  chairs,  a 
tongue  switch  composed  principally  of  a  casting  approximately  H 
shaped  in  general  cross  section,  and  provided  at  top  with  a  laterally 
swinging  tongue,  and  at  bottom  with  an  internal  boss  integral  with 
its  horizontal  web  to  co-act  with  the  pivot  of  said  tongue,  and  with 
external  clamp  engaging  flanges. 

Metal  Railway  Tie— Hippolyte  A.  De  Raismes,  Elizabeth,  N.  J. 
No.  511,072. 

Consists  of  the  combination  with  a  metallic  railway  tie  formed 
with  end  loops  and  provided  with  slots,  of  a  chair  formed  with  rail 
engaging  flanges  and  with  other  flanges  adapted  to  enter  the  slots  in 
the  metallic  tie;  locking  keys  are  also  provided. 

Signal  for  Cable  Railways— Joseph  Sachs,  New  York.  No.  511,163. 

The  combination  with  a  vehicle  and  a  cable  for  moving  the  same, 
of  signal  boxes  adjacent  to  the  cable,  an  electric  circuit  connecting  the 
signal  boxes  with  the  central  station  and  devices  that  can  be  actuated 
from  either  end  of  the  car  for  operating  the  signal  boxes  by  the  move- 
ment of  the  cable  and  car. 

Rail  Shoe  and  Brace— Andrew  B.  Snider  and  William  H.  Roberts, 
Bartholow's,  Md.    No.  511,170. 

Consists  of  a  plate  having  on  one  side  a  simple  hook-shaped  flange 
on  the  rail  base  and  having  on  the  other  side  a  shoulder,  forming 
between  them  a  rail  seat;  spike  holes  are  provided  at  the  edge  of  the 
shoulder  which  opens  into  the  rail  seat. 

Electrically  Operated  Railway  Switch— Chas.  A.  Stone,  New- 
ton, and  Edwin  S.  Webster,  Boston,  Mass.  No.  511,173. 
Comprises  a  main  current  conductor,  which  has  sections  insulated 
from  direct  electrical  connection  therewith,  a  connecting  loop  between 
the  main  conductor  and  each  of  the  sections  with  a  plurality  of  electro- 
magnets in  circuit;  differentially  adjusted  armatures  for  the  magnets; 


two  or  more  shunt  lines  from  the  connecting  loops,  each  having  in 
circuit  a  circuit  closer  which  is  operated  by  one  of  the  armatures,  and 
a  magnet  of  a  railway  switch,  and  a  rheostat  upon  the  car  adapted  to  be 
switched  into  an  electric  circuit,  in  parallel  with  the  motor  circuit,  for 
the  purpose  of  operating  the  railway  switch. 

Elevated  Railway — John  N.  Valley,  Jersey  City,  N.  J.    No.  511,179. 

The  supporting  posts  of  this  roadway  are  arranged  in  pairs  in- 
clined toward  each  other;  the  girders  are  adjustable  vertically  and 
project  beyond  the  posts  to  form  clamp  sections;  these  clamp  sections 
are  attached  to  the  girders  both  at  the  outside  and  the  inside  of  the 
post. 

Sanding  Device  for  Cars — James  R.  Dougherty,  St.  Joseph.  Mo. 
No.  511,199. 

A  sand  box  adapted  to  revolve  independently  of  its  bottom  and  has 
bevel  gears  and  shafting  and  frictional  gearing,  which  when  operated 
by  the  bell  crank  lever  provided  for  that  purpose,  is  brought  into  con- 
tinuous contact  with  the  car  axle.  By  this  means  the  sand  box  is  oper- 
ated so  as  to  keep  the  sand  in  working  order. 

Brush  Holder  for  Electric  Motors— James  J.  Robison  and  Fred. 
B.  Perkins,  Toledo,  O.    No.  511,214. 

A  brush  holder  which  has  a  practically  rectangular  shell,  and  an 
arm  connected  therewith  having  flanged  sides;  a  lever  is  pivoted  to  the 
end  of  the  arm,  and  a  spiral  spring  connects  the  lever  with  the  base  of 
the  arm;  a  transverse  bearing  is  carried  at  the  free  end  of  the  lever  to 
bear  upon  the  brush  within  the  shell. 

Fastening  for  Railroad  Rails — Leander  E.  Whipple,  New  York. 
No.  511,226. 

The  combination  of  a  plate  adapted  to  be  seated  and  secured  upon 
the  tie  and  provided  with  a  flange,  and  clamping  plates  secured  upon 
the  first  named  plate  beneath  the  flange  with  their  edges  in  position  to 
engage  the  foot  of  the  rail. 

Railroad  Tie — Leander  E.  Whipple,  New  York.    No.  511,227. 

In  a  railroad  tie,  the  combination  with  the  body  portion,  the  two 
curved  plates  united  at  their  edges,  of  a  vertical  plate  applied  to  the 
end  of  the  body  portion  and  extending  below  the  same  and  provided 
with  lips  embracing  the  outer  sides  of  the  curved  plates. 

Closed  Conduit  Electric  Railway — William  S.  Smith,  Berkeley, 
Cal.    No.  511,254. 

This  consists  of  the  combination  of  an  insulated  main  conductor 
extending  along  the  roadway,  a  secondary  or  working  conductor,  a 
branch  conductor  between  the  main  and  secondary  conductors,  a  sealed 
box  surrounding  the  branching  point  of  the  main  and  branching  con- 
ductors and  a  switch  or  cut-out  at  both  ends  of  the  branch  conductor, 
one  inside  of  the  box  and  one  outside  thereof. 

Metallic  Tie  and  Fastener — Thomas  M.  Brintna;!,  Medina,  O.,  as- 
signor of  three-fourths  to  Blake  Hendrickson,  same  place,  Rollin 
S.  Giffin,  Cleveland,  and  Howard  C.  Bradley,  Warren,  O.  No. 
5II.3I7. 

Comprises  a  railroad  rail  fastener  for  securing  one  flange  of  a  rail, 
comprising  a  channel  block,  dog  spike  and  a  key,  the  channel  block 
being  provided  with  an  upper  and  a  lower  gripping  jaw  and  side  lugs, 
and  across  its  back  with  a  lug  or  bead  near  its  lower  end  and  a  groove 
near  its  upper  end  to  receive  the  key;  and  the  dog  spike  provided  with 
an  outwardly  extending  shoulder  and  having  its  lower  end  reduced  in 
thickness  to  give  it  a  spring  action  and  formed  across  its  back  with  a 
recess  near  its  lower  end  and  a  groove  near  its  upper  end  to  receive 
the  key. 

December  26. 

Conduit  Railway  Trolley — John  C.  Love,  Chicago,  111.,  assignor 
to  the  Love  Electric  Traction  Company,  same  place.  No.  511,342. 
Embraces  an  electric  conductor  and  vehicle,  a  travelling  contact 
device  comprising  a  grooved  contact  piece  or  shoe,  and  means  for  sup- 
porting the  same,  comprising  a  main  arm  adapted  to  swing  in  a  verti- 
cal plane,  and  consisting  of  two  parts  connected  by  a  transversely 
arranged  pivot  adapted  to  allow  lateral  oscillatory  movement  in  the 
outer  end  of  the  arm,  a  horizontally  arranged  arm  pivoted  to  the  outer 
end  of  the  main  arm  and  adapted  to  swing  in  a  vertical  plane  and  to 
which  the  said  shoe  is  connected  by  a  vertical  pivot  and  springs  yield- 
ingly sustaining  said  main  and  horizontal  arms. 

Trolley  for  Conduit  Railways — John  C.  Love,  Chicago,  111., assignor 
to  the  Love  Electric  Traction  Company,  same  place.  No.  511,343. 
Comprises  a  car,  slotted  conduit  and  conductor,  a  traveling  con- 
tact device  embracing  a  bar  extending  through  the  slot  of  the  conductor, 
a  support  for  said  bar  mounted  on  the  car,  and  laterally  movable 
thereon,  a  vertically  movable  trolley  or  contact  piece  supported  on 
said  bar  and  bodily  movable  laterally  with  reference  to  the  part  of 
said  bar,  and  a  spring  applied  to  throw  said  trolley  or  contact  piece 
upwardly  into  contact  with  the  said  conductor. 

Trolley  Bar  Carrier  for  Cars — John  C.  Love,  Philadelphia,  Pa., 
assignor  to  the  Love  Electric  Traction  Company,  Chicago,  111. 
No.  511,346. 

Embraces  a  trolley  bar  carrier  capable  of  lateral  movement  at  both 
ends,  and  means  for  automatically  confining  the  advance  end  of  the 
carrier  when  the  direction  of  movement  of  the  car  is  reversed. 

Life  Guard  for  Street  Cars — Charles  W.  Howe,  Waltham,  Mass. 
No.  511,428. 

Comprises  a  fender  supported  in  engagement  with  slideways  on 
the  car  body,  and  a  lever  and  rod  connection  between  the  fender,  the 
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car  truck  and  the  car  body,  whereby  the  vibrations  of  the  car  body  do 
not  affect  the  position  of  the  fender,  relative  to  the  surface  over  which 
the  car  moves,  and  the  fender  is  maintained  in  substantial  parallelism 
with  such  surface. 

Life  Guard  or  Fender  for  Cars — James  F.  Ingraham,  West  Pea- 
body,  Mass.    No.  511,432. 

Comprises  a  swinging  guard,  consisting  of  a  frame  provided  with 
independent,  vertically  movable  bolts  or  rods,  a  pivoted  or  hinged 
scoop  guard,  and  connections  between  the  swinging  guard  and  scoop 
guard,  whereby  when  the  former  encounters  an  obstruction,  it  may 
unhinge  or  release  the  latter. 

Conduit  for  Electric  Railways — Henry  D.  Oler,  Paterson,  N.  J. 
No.  511,452. 

Consists  of  a  conduit  with  wooden  blocks  fastened  in  the  same  the 
entire  length  of  the  conduit,  in  which  blocks  is  formed  a  groove  extend- 
ing the  length  of  the  conduit,  a  conductor  held  in  said  groove,  a  part 
of  which  conductor  is  insulated  and  the  remaining  part  exposed,  slid- 
ing blocks  in  the  groove,  plates  hinged  in  the  conduit  and  connected 
with  the  sliding  blocks,  a  wheel  passing  through  the  slot  of  the  con- 
duit and  adapted  to  act  on  the  hinged  plate,  a  shaft  for  said  wheel  and 
spring  bearing  blocks  mounted  on  parts  of  the  car,  in  which  bearing 
blocks  the  said  shaft  is  mounted. 

Car  Fender — George  E.  Cates  and  Diederrich  Renschenberg,  Brook- 
lyn, N.  Y.    No.  511,586. 

Combines  with  the  brake  applying  mechanism,  a  semi-circular 
fender  pivotally  connected  at  its  rear  end  to  a  fixed  support  beneath 
the  car,  springs  connecting  the  fender  with  the  car  in  advance  of  its 
pivotal  connection,  a  bearing  located  upon  the  fender  in  advance  of  its 
pivot,  and  a  bearing  on  the  truck  which  is  located  lower  than  the 
fender  bearing,  the  brake  chain  extending  rearward  over  such  fender 
bearing  and  under  the  truck  bearing. 

Cable  Railway — Charles  I.  Earll,  New  York.    No.  511,596. 

Embraces  a  grip  slot  having  successive  oppositely  disposed  lateral 
curves,  a  pair  of  cables  located  below  the  grip  slot,  and  a  cable  shifter 
in  position  at  said  curves  for  shifting  the  cables  from  and  into  the  path 
of  the  grip. 

Cable  Railway — Charles  I.  Earll,  New  York.  No.  511,597. 

Embraces  a  grip  slot  with  successive  deflections,  a  pair  of  driving 
cables,  a  laterally  movable  cable  shifter  in  position  at  said  deflections 
and  having  two  sheaves  set  out  of  alignment  as  set  forth,  for  shifting 
said  cables  into  and  out  of  the  path  of  the  grip,  and  means  for  actuating 
the  cable  shifter  to  carry  the  cables  transversely  of  the  tracks. 

Fender  for  Street  Cars — David  Flanders,  Watertown,  Mass.  No. 
511,604. 

Consists  of  a  tilting  two-part  frame  hinged  together  and  to  the  car. 
and  means  to  hold  the  parts  in  extended  position,  a  spring  adapted  to 
tilt  the  frame  into  operative  position,  a  notched  bolt  secured  to  the 
frame,  and  a  locking  dog  to  normally  engage  said  bolt  and  hold  the 
frame  in  inoperative  position  against  the  action  of  the  spring. 

Car  Fender — James  W.  McKinnon,  New  York,  assignor  of  two-thirds 
to  Sarah  B.  McLeod  and  Ann  M.  Downs,  same  place.  No.  511,640. 
Consists  of  a  fender  adapted  for  pivotal  or  hinged  engagement 
with  the  car  at  its  rear  ends,  spring  cushions  carried  by  the  fender  and 
adapted  to  be  interposed  between  it  and  the  car,  and  an  adjusting 
mechanism  connected  with  the  forward  portion  of  the  fender,  whereby 
it  may  be  raised  and  lowered. 

Street  Railway  Car — George  Moore,  Boston,  Mass.,  assignor  of 
one-half  to  G.  Waldon  Smith,  same  place.  Reissue  No.  11,396. 
A  car  constructed  with  upright  frames  of  circular  form  from  near 
the  floor  on  one  side  of  the  car  to  a  corresponding  point  on  the  oppo- 
site side  of  the  car,  and  movable  side  sections  on  the  opposite  sides  of 
the  car,  arranged  to  slide  upon  said  upright  frames  and  to  partly  pass 
each  other  and  overlap  when  in  their  raised  position  under  the  roof  of 
the  car. 

January  2,  1894. 

Railway  Frog — Walter  C.  Meeker,  Jersey  City,  N.  J.,  assignor  to 
the  Lewis  &  Fowler  Girder  Rail  Company,  Brooklyn,  N.  Y.  No. 
511,784- 

A  railway  frog  constructed  of  two  box  girder  rails,  halved  to- 
gether, the  web  of  one  of  said  rails  being  cut  and  bent,  instead  of  being 
entirely  cut  away,  so  as  to  bear  against  the  outside  of  the  web  of  the 
other  rail,  and  secured  thereto. 

Trolley  Mechanism  for  Electrically  Propelled  Vehicles — Cur- 
tis H.  Veeder,  Lynn,  Mass.,  assignor  to  the  General  Electric 
Company,  of  New  York.    No.  511,824. 

Combines  with  a  stationary  socket,  a  stationary  contact  standard 
concentrically  arranged  therein,  a  tubular  post  rotatable  in  the  socket 
and  carrying  a  cap  to  make  contact  with  the  standard,  a  trolley  arm 
pivoted  on  said  post,  and  insulated  electrical  connections  between  the 
trolley  and  the  cap. 

Street  Railway  Special  Work — William  C.  Wood,  Brooklyn.  N.  Y., 
assignor  to  the  Lewis  &  Fowler  Girder  Rail  Company,  of  same 
place.    No.  511,831. 

Combines  in  a  frog  or  other  piece  of  street  railway  special  work, 
constructed  mainly  of  box  girder  rail,  a  rail  continuous  at  top  except- 
ing a  shallow  intersection  notch  or  notches,  an  adjoining  rail  connected 
with  the  rail  first  named  at  the  intersection,  a  wedge  or  wedges  inter- 
posed between  the  rails  within  the  crotch  or  crotches,  and  horizontal 
bolts  uniting  wedge  and  rails. 


Trolley  Catcher — George  E.  Gay  and  John  H.  Parsons,  Augusta, 
Me.    No.  511,941. 

Embraces  in  a  trolley  rope  reel,  a  fixed  shaft,  a  disk  or  arm  hav- 
ing one  or  more  projections  on  its  side  and  rigidly  attached  to  said 
shaft,  the  reel  winding  springs,  a  spring  connecting  sleeve,  a  casing  or 
drum  adapted  to  revolve  on  said  shaft,  and  a  dog  adapted  to  engage 
with  the  projections  on  the  disk  or  arm  when  thrown  outward  by  rapid 
turning  of  the  reel,  in  connection  with  the  trolley  rope  or  cord. 

Heating  and  Ventilating  Apparatus  for  Street  Railway  Cars — 
Joseph  A.  Long,  Brooklyn,  N.  Y.,  assignor  to  Aaron  H.  East- 
mond,  same  place.    No.  511,961. 

Comprises  a  casing  adapted  to  set  beneath  the  seat  of  the  car  and 
having  a  lining  of  asbestos  or  similar  material,  and  air  pipes  extending 
laterally  from  the  same  beneath  the  car  seat,  a  frame  having  openings 
and  forming  the  base  for  the  casing,  a  heater  supported  by  the  frame, 
and  having  an  ashpit  below  the  heater  accessible  from  outside  the  car, 
and  a  fuel  hopper  and  door  accessible  from  within  the  car. 

Cable  Grip — Alfred  N.  Humphreys,  Irwin,  Pa.    No.  512,112. 

A  grip  comprising  a  frame  terminating  in  a  jaw,  an  arm  pivoted 
to  the  frame  and  terminating  in  a  jaw  which  is  opposite  the  frame  jaw, 
a  screw  carried  by  the  frame  and  engaging  the  jaw,  and  a  coupling  bar 
secured  to  the  frame  and  provided  with  coupling  heads. 

January  9. 

Method  of  Laying  Railway  Rails  in  Paved  Streets — George  C. 
Warren,  Utica,  N.  Y.    No.  512,343. 

A  T  headed  rail,  a  support  therefor,  a  retaining  wall  parallel  with 
and  a  little  removed  from  the  head  of  the  rail,  a  concrete  grouting 
resting  in  whole  or  in  part  on  the  base  web  of  the  rail  and  partially 
filling  the  space  between  the  retaining  wall  and  side  of  the  rail,  and  an 
elastic  mastic  resting  on  the  concrete  grouting  and  occupying  the 
space  between  the  side  and  head  of  the  rail  and  the  retaining  wall. 

Street  Pavement — Bedford  P.  Thiebaud,  Springfield,  O.  No.  512,568. 

A  pavement  consisting  of  paving  blocks  having  recesses  or  inci- 
sions, and  railway  rails  provided  with  flanges  or  ribs  at  a  point  between 
their  tread  and  base,  adapted  to  enter  the  said  recesses  or  incisions  in 
the  blocks. 

Street  Pavement — Bedford  P.  Thiebaud,  Springfield,  O.  No.  512,569. 

A  pavement  consisting  of  a  plurality  of  blocks  having  recesses  in 
their  adjacent  vertical  faces,  and  a  separate  key  insertable  into  match- 
ing recesses,  in  combination  with  a  railway  rail  and  anchor  devices 
secured  adjacent  thereto  and  extending  into  the  recesses  of  the  adjacent 
blocks. 

Car  Brake — Harry  Thompson,  Brooklyn,  assignor  to  himself  and 
John  F.  Ambros,  New  York.    No.  512,588. 

Combines  with  the  brake  levers  and  brakes  of  a  car,  a  screw  of 
quick  pitch  capable  of  being  slid  without  turning,  an  internally  threaded 
pinion  arranged  to  turn  on  the  screw,  but  prevented  from  sliding 
thereon,  a  spur  wheel  and  a  crank  shaft  for  operating  the  internally 
threaded  pinion  and  the  brake  connections. 

January  16. 

Life  Saving  Device  For  Tramways — Louis  Martineau,  La  Roche, 
France.    No.  512,836. 

Comprises  clasping  arms  adapted  to  be  held  on  the  front  of  a  loco- 
motive or  car,  means  for  holding  the  arms  normally  open,  and  a  yield- 
ing releasing  device  for  the  holding  means. 

Cable  Car  Transfer  Device — John  T.  Schweizer,  Wilmington,  Del., 
and  Jacob  H.  Burger,  Philadelphia,  Pa.  No.  512,910. 
Comprises  in  connection  with  a  cable  beneath  a  railway  track, 
passing  below  a  transverse  cable,  and  a  chamber  beneath  the  lower- 
most cable,  an  endless  sprocket  chain,  idler  wheels  supporting  the 
chain  which  is  depressed  below  the  transverse  cable,  mechanism  within 
the  chamber  driven  by  one  cable  and  actuating  the  sprocket  chain,  and 
two  spaced  pivoted  arms  on  the  side  of  the  car  that  may  be  set  to  en- 
gage the  sprocket  chain. 

Electric  Railway  Trolley — Walter  Van  Benthuysen,  New  Orleans, 
La.    No.  512,923. 

Embraces  a  tubular  swinging  arm,  a  sliding  jointed  rod  mounted 
therein,  a  trolley  wheel  carried  by  the  sliding  rod,  and  springs  for  hold- 
ing the  tubular  arm  in  a  central  position  and  for  projecting  the  sliding 
rod. 

Cable  Grip— Frank  T.  Hogg,  Brownsville,  Pa.    No.  513,014. 

Consists  of  hinged  jaws,  a  shaft  arranged  in  one  of  said  jaws,  an 
eccentric  formed  on  said  shaft,  a  wheel  attached  to  one  end  of  said 
shaft  and  a  pawl  pivoted  to  lock  the  same,  and  a  suitable  means  for 
operating  the  said  wheel,  and  to  attach  the  grip  to  the  under  side  of  a 
vehicle. 

An  Electric  Railway  Trolley — George  W.  Mackenzie,  Beaver, 
Pa.,  assignor  of  two-thirds  to  Moses  P.Sloan  and  Thomas  C. 
Sloan,  same  place.    No.  513,023. 

A  trolley  having  independent  rollers  with  inclined  downwardly 
converging  surfaces.  Said  rollers  having  removable  wearing  sur- 
faces, and  are  so  located  as  to  form  a  tapering  opening  between  them 
to  receive  the  trolley  wire. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company,  Havemeyer  Building,  New  York. 
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QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS. — Corrected  by  Spencer  Tbask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
Jan  18. 


Company. 

Par. 

Capital. 

Period. 

> 
■5 

GO 

s 

Date 

of 
Issue. 

Bid. 

113 

3 

Ask'd 

STOCKS. 

Watervlelt  Turnpike  &  R.  R. 
Co  

100 
100 

750,000 
240,000 

Q  Feb. 

ik 

1890 

1863 

114 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Albany  R.  R.  Co.,  1st  Mort... 

"        "     "   2d  Mort.... 

"        "     "   3d  Mort.... 

"        "     "    4th  Mort... 

"        •'     "   5th  Mort... 

1  '•  "  Consol  Mtg 
"  Debenture.. 
Watervllet  Turnpike  &  R.  R., 

Watervllet  Turnpike  &  R.  R., 

1865 
1873 
1875 
1880 
1888 
1890 
1891 

1889 

1889 

40,000 
20,000 
28,600 
11,500 
50,000 
350,000 
200,000 

350,000 

150,000 

J.  &  J. 
M.&  N. 
J.  &  J. 
M.  &  S. 
M.  &  S. 
J.  &  J. 
M.  &  N. 

M.  &  N. 

M.  &N. 

5 
7 
7 
6 
5 
5 
6 

6 

6 

1905 
1893 
1895 
1905 
1913 
1930 
1901 

1919 

1919 

100 
100 
100 
100 
100 
102 
112 

108 

108 

111 
111 

BALTIMORE  STOCKS  AND  BONDS.— Corrected  by  IIamblkton  &  Co., 
Bankers,  9  South  Street,  Baltimore,  Md.,  Jan.  18.    Stock  quotations  are 
prices  per  share, 

Company. 

Par. 

Capital. 

Period. 

> 
3 

4-3 

a 

V*. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

25 
50 
25 

1,000,000 

750,000 
5,000,000 

Quart. 

3 

80 

90 

Union  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

17 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask,d 

"         "     "  cons. mort.. 

1882 
1S92 

250,000 
500,000 
60,000 
1,500,000 
1,500,000 
1,750,000 
1,250,000 
2,000.000 

J.  &  J. 

M.  &  N. 
J.  &D. 
M.&N. 
J.  &  D 
M.  &  S. 

6 

5 
6 
5 
5 
5 
6 
5 

1912 

107 
109 
102 

io:fl .; 

108 
100 

110% 

108 

109  V» 

105 

104 

109 

100)* 

102)6 

111 

City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 

City  Pass.  R.  R.  Co  

18S9 
1892 
1891 
1891 

1922 
1929 
1942 
1901 
1911 

BOSTON  STOCKS — corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange.  Jan.  18.    Stock  quotations  are  prices  per  share 


-3 

Date 

Company. 

Par. 

Capital. 

Period . 

of 

Bid. 

Ask'd 

| 

Issue. 

50 

$6,400,000 

J.  &  J. 

4 

1887 

76 

77 

50 

9,085,000 

J.  &  J. 

3 

1890-1892 

41% 

48 

BROOKLYN  STOCKS  AND  BONDS. — Corrected  by  C.  E.  Staples  &  Co., 
215  Montague  Street,  Brooklyn,  Jan.  18.  Stock  quotations  are  per  cent, 
values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS 

Broooklyn  City  It.  R.  Co 

10 
100 
100 

100 
100 

6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

160 

Brooklyn  Traction  Co.,  pref.. 

"        "  common. 
Coney  Island  &  Brooklyn 
R.  R.  Co  

1893 
1893 

60 
155 

Oct.  1. 

4 

14 

Long  Jsland  Traction  Co  

1893 

19 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Ask'd 

Broadway  R.  R.  Co  

350,000 
3,000,000 

300.000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 

Brooklyn  Traction  Co  

1893 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  1st  bonds  

J.  &  J. 
J.  &  J. 

P.  &  A. 

F.  &  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

102 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  certificates  

South  Brooklyn  Central  R.  R. 

104 

100 
108 

South  Brooklyn  Central  R.  R. 
Co.,  2d  

Brooklyn  City  R.  R.  Co.,  1st. 

CHARLESTON  STOCKS  AND  BONDS.— Corrected  by  A.  C.  Kacpman, 
Charleston,  S.  C,  Jan.  18.  Stock  quotations  are  prices  per  share. 


Company. 


STOCKS. 

Charleston  City  Ry.  Co. 
Enterprise  Ry.  Co  


Charleston  City  Ry.  Co  . 
Enterprise  Ry.Co  


Par. 


Date 

of 
Issue 


Capital. 


$100,000 
250,000 


Amo'nt 
Out- 
stand 
lng. 


100,000 
50,000 


Period. 


J.  &  J. 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  J. 


Date 

of 
Issue. 


Principal 
Due. 


1915 
1906 


Bid. 


Ask'd 


Bid. 


70 
7 


Ask'd 


CHICAGO  STOCKS  AND  BONDS.— Corrected  by  William  B.  Wbenn,  167 
Dearborn  Street,  Chicago,  111.,  Jan.  18. 


Company. 


STOCKS. 

Chicago  City  

Chicago  Passenger. .. 
North  Chicago  City. . 
North  Chicago  Street 
West  Division  City... 
West  Chicago  Street. 


Chicago  City  

Chicago  Passenger  

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 

West  Chicago  Street  

West  Chicago  Street,  Tunnel. 

Deb.  6's 


Par. 


100 
100 

ino 

100 
100 
100 


Date 
of 
Issue 


1883 


Capital. 


$9,000,000 
1,000,000 
500,000 
5,500,000 
1,250,000 

13,189,000 


Amount 
Out- 
stand- 
ing. 


4,619,500 
400,000 
500,000 
1,850,000 
2,350,000 
4,100,000 
1,500,000 
2,000,000 


Period. 


Q.-J. 
A.  &0. 

Q.-J. 
J.  &  J. 

Q.— J. 

Q—F. 


Inter- 
est 
Paid. 


J.  &  J. 
F.  &  A. 
M.  &  N. 
M.  &  N. 
J.  &  J. 
M.  &  N. 
F.  &  A. 
J.  &  D. 


Date  of 
Issue. 


Principal 
Due. 


1903 
1900 
1927 
1906 


Bid. 


325 
100 
500 
244 
625 
148V 


Bid. 


100 
102 
105 
96 

W0% 
100% 
100 


Ask'd 


326 


244)4 


149 


Ask'd 


my, 


CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Edstis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  Jan.  18.  Stock 
quotations  are  per  cent,  values. 


Company. 


STOCKS . 

Cincinnati  

Mt.  Adams&  Eden  Park.... 

Mt.  Auburn  Cable  

Cln.  Inclined  Plane  Ry  

"        i.  Pret 

Cln.  Newport  &  Cov.  St.  Ry. 


Cincinnati  Street. 


"  "  extendudj 
Mt.  Adams  &  Eden  Park  


10-20's 
Cable. 

Cln.  Inclined  Plane  Ry  


Mt.  Auburn  Cable  

"    5-20's  2d. 
S.  Covington  &  Cincinnati. . 


Par. 


50 
50 
100 
100 
100 
100 


Date 

ot 
Issue 


Capital. 


$0,750,000 
1,600,000 
300,00n 
500,000 
100,000 
3,000,000 


Amount 
Out- 
stand- 
ing. 


50,000 
50,000 
50,000 

100,000 

150,000 
50,000 
50,000 
100,000 
200,000 
2SO.O00 
125,000 
300,000 
200,000 
100,000 
250,000 


Period. 


Q.-J. 
Q.— J. 


Inter- 
est 
Paid. 


&  J. 
&  J. 

&  J. 
&  J. 
&  J. 
&  O. 

&  o. 
&  o. 

&D. 

&  s. 
&  J. 
&  J. 

&  D. 
&  O. 

&  s. 


Date 

of 
Issue. 


Principal 
Due. 


July,  1894 
July,  1895 
July,  1896 


July,  1895 
July.  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap.'93-1908 
Mar.  1912 


Bid. 


100 


50 
75 


Bid. 


100 

101^ 

104 

100 
101 
107><, 
1HJ4 

ma 

1041,, 

105 

101 


Ask'd 


99Va 
100>4 


65 
85 
20 


Ask'd 


104 
106 
100 
103 
103 
110 
112^3 

Vol" 

109 
101 X 


112J4 


CLEVELAND  STOCKS  AND  BONDS.— Corrected  by  W.J.  Hayes  &  Sons, 
Bankers,  Cleveland,  O.,  Jan  18. 


Company. 

Par. 

Capital. 

Period. 

> 

00 

a 

Vt 

Date 

of 
issue. 

Bid. 

Ask'd 

51 

55 

STOCKS. 

The  Cleveland  Electric  Ry.  Co. 
The  Cleveland  City  Ry.  Co  

100 
100 

12,000,(00 
8,000,000 

1893 
1893 

49 
53 

bonds. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

> 

Principal 

Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 
"        City      "  " 

1893 

2.000,000 
2,849,000 

M— S. 

.05 

1910 

101 

102* 
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DETROIT  stocks. — Corrected  by  Cameron  Curbib  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street.  Detroit,  Jan.  18. 


Company. 

Par. 

Capital. 

Period. 

> 
8 

o? 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Fort  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry . 

100 
100 
100 

$250,000 
2,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS  Corrected  by  J.  6.  Mackintosh  &  Co.,  Bankers.  Holy 

oke,  Mass.  Jan.  18. 


Company. 

Par. 

CapltaL 

Period. 

OS 

a 
w 

Date 

of 
Issue. 

Bid. 

Ask'd 

Springfield  Street  R.  R.  Co  

100 
100 
100 

1,000,000 
250,000 
50,000 

J.  &  J. 
J.  &  J. 

4 
4 

825 

225 
100 

250 
250 
125 

Northampton  Street  R.  R  

LOUISVILLE  STOCKS  AND  BONDS.  —  Corrected  by  Almstedt  Bbos. 
Stock  and  Bond  Brokers,  610  West  Main  Street,  Louisville,  Ky.,  Jan.  18. 

Company. 

Par. 

Capital. 

Period. 

t» 
5 

DQ 
oi 

M 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS 

Louisville  St.  Ry,*Co.,  pref. . . 
Louisville  St.  Ry.  Co.,  com.. . . 

100 
100 

$1,000,000 
5,000.000 

A.  &  O. 

s 

Jan.  1891 
Jan.  1891 

84 

32 

85 
33 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  mort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

96 
112 
112 

85 

96>* 
113 
113 

90 

NEW  HAVEN  STOCKS  AND  BONDS. — Corrected  by  H.  C.  Warren  &  Co., 
Bankers  and  Brokers,  New  Haven,  Conn.  Jan  18.  Stock  quotations  are 
prices  per  share. 


Company. 


STOCKS. 

P.  Haven  &  Westvllle  R.  R.  Co. 
State  Street  Horse  R.  R.  Co.. . . 
New  Haven  &W.  Haven  R.R.Co 
New  Haven  &  Cent'lle  H.  R.  Co. 

Whitney  Ave.  Ry.  Co  

Bridgeport  Horse  R.  R.  Co  

Hartford  &  wethersfleld  Horse 
R.  R.  Co  


State  Street  Horse  R.  R.  Co. .. 
New  Haven  &W.Haven  R.  rt.Co 

Bridgeport  Horse  R.  R.  Co  

Hartford  &  Wethersfleld  Horse 

R.  R.  Co.,  Deb.  Series  A  

Hartford  &  Wethersfleld  Horse 

R.R.Co.,  Deb.  Series B.... 
Hartford  &  Wethersfleld  Horse 

R.  R.  Co.,  Deb.  Series  C  


Par. 


Capital. 


50 
100 


Date 

of 
Issue 


1874 
1892 


1888 
1890 


Period. 


$400,000  J.  &  J. 
23,000  J.  &  J. 


25,000 
140,000 

200,000 


Amo'nt 
Out- 
stand- 
ing. 


20,000 
500.000 
50,000 

100,000 

100,000 

100,000 


J.  &  J. 


Inter- 
est 
Paid. 


J.  &  J. 
M.  &  N. 


M.  &  S. 
M.&N. 
M.  &  N, 


Date 

of 
Issue. 


Bid. 


Principal 
Due. 


Jan.,  1894 
Nov.  1912 


Sept.,  1908 
May,  1910 
May,  1910 


125 


Bid. 


Ask'd 


55 


Ask'd 


102 


NEW    ORLEANS    STOCKS    AND   BONDS  Conected  by    GEOBGE  Le 

Sassieb,  174  Common  Street,  New  Orleans,  La.,  Jan.  22.  Stock  quotations 
are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

> 
3 

CO 

a 

w 

Date 

of 
Issue. 

Bid. 

125 

96 

40 
119 

50 

70 

Ask'd 

STOCKS. 

100 
100 
40 
100 
50 
50 

1,200,000 
1,150,000 
240,000 
1,600,000 
185,000 
600,000 

Quart. 

Semi. 
Quart. 

m 

2 

%x 

1867 
.866 
1888 
1860 
1868 
1866 

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  City  &  Lake  Co. 

Orleans  R.  R.  Co  

St.  Charles  Street  R.  R.  Co  . . 

98^ 
43 
124 
60 
75 

Bonds. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Prlrclpal 
Due. 

Bid. 

Ask'd 

Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 
do       do  new 

1892 
1883 
1886 
1'79 
1882 
1881 

150,000 
75,000 
40,000 
416,500 
250,000 
120,000 

M  &  N 
M&N 
M&N 
J  &  D 
P  &  A 
J  &  D 

6 
6 
6 
6 
6 
6 

1912 
'95-'99 
1896 
1903 
'97-'06 
'92- '01 

105 
100^ 
100>S 
114 

N.  O.  &  CarroUton  R.  R.  Co. . 
St.  Charles  Street  R.  R.  Co... 

MONTREAL  STOCKS  AND  BONDS  Corrected  by  Gordon Stbathy  &  Co. 

Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  Jan.  18.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  | 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.(p'd  up  sh.) 

60 

$2,000,000 

M.&  N. 

4 

May,  '91. 

161& 

163 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

% 

Principal 
Duo. 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 

£60,000 

5 

1905 

NEW  YORK  STOCKS  AND  BONDS. 

6  Wall  St.,  New  York,  Dec.  18. 


-Corrected  by  James  MoGovern  &  Co., 


Company. 


STOCKS. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park.  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nich.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


900, 
2,100. 
1,800, 

600, 
1,200, 

748, 
2,500, 
1,600, 
1,000, 
1,862; 
1,500. 
5,000, 

600, 

800, 
2,000. 


Period. 


J. 

SZ  J. 

-J. 

X 
2>, 

1 

—J. 

— F. 

1 

-F. 

2 

-F. 

4 

—J. 

3 

| 

-F. 

2 

—J. 

1 

| 

—J. 

1% 

Q.- 

-M. 

4 

Q. 

— F. 

2>4 

Q 

-J. 

Date 
of 


Bid. 


135 

135 
120 
300 


240 
200 


138 


Ask'd 


30 
180 


125 


67 


102 
215 
140 
300 


123 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  Interest  as  rental 
Cen'l  Park,  North  &  East  River 
Central  Crosstown— 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  income  bonds  

Eighth  Ave.,  Scrip  

Houston.W.  St.  &  Pav.  F'ry.lst 
Second  Avenue,  1st  mort.... 

Third  Avenue  

23d  St  

Union  Railway  Co  , 


Date 

of 
Issue 


Amount. 


700,000 
500,000 
500,000 
125,000 
000,000 
200,000 
250,000 

840,000 
200,000 

200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
250,000 
000,000 


Inter- 
est 
Paid. 


J.  &  J. 

J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &N. 

J.  &  D. 
F.  &  A. 

M  <fcS. 

J.  &  J. 
F.  &A. 

J.  &  J. 
M.  &N. 

J.  &  J. 
M.&  N. 
F.  &  A. 


Principal 
Due. 


July, 

June, 

July, 

July 

July, 

Dec, 

Nov., 

June, 
Aug. 

Sept., 

Aug., 
July, 
Nov., 
Jan., 
May, 
Feb., 


1900 

1904 
1914 
1924 
1905 
1902 
1922 

1893 
1914 

1910 
1915 
1914 
1894 
1909 
1937 
1893 
1942 


Bid. 


100 
100 
100 
90 
110 
115 

105 


108 


100 
100 


105 
100 


Ask'd 


108 


65 
105 


102 


103 


PHILADELPHIA  SECURITIES. — Corrected  by  Huhn  &  Glendinning, 
143  Soutn  Fourth  st.  (Bullitt  Building),  Philadelphia,  Jan.  18.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

Germantown  

Green  &  Coates  

Hestonvllle  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Ferry.. 
Philadelphia  Traction  (60  pd.) 

Ridge  Avenue  

Second*  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia. . .   

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo (N.  Y.)  Railway  

Newark  (N.  J.)  Passenger  

Pitta.  &  Birmingham  Trac.  Co. 


Par. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonvllle,  1st  mort  


"  2d  mort. 
People's,  1st  mort  


"     Cons,  mort  

West  Philadelphia,  1st  mort. 


50 
50 
50 
50 
50 
50 
25 
50 
50 
50 
50 
60 
50 
50 
60 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1R89 
1892 
1892 


Capital. 


$500,000 
1,000,000 
1,250,000 
1,600,000 

500,000 
2,050,000 

500,000 
10,000,000 
1,000,000 

617,500 
7,000.000 

750,000 
1,060,200 
1,000,000 
1,250,000 

750,000 
80,000,000 
5,000,000 
6,t)00,000 
6,000,000 
3,000,000 


Amount 

Out- 
standing 


1,500,000 
1,250,000 
1,750,000 
67,000 
160,000 
300,000 
124,500 
75,000 
219,000 
285,000 
247,000 
246,000 


Period. 


Q.-J. 
J.— J. 
Q.-J. 
Q—J. 
Q.-J. 


A— O. 


J.— J. 
J. — J. 
M.— N. 
Q.-J. 

lfaJ: 
j.-^j. 
j.— j. 

Q.-F. 


J.— J. 


Inter- 
est 
Paid. 


M. — N. 
M.— S. 
J.  &D. 
J.— D. 
A.— O. 
M.— N. 
J.— J. 
M. — S. 
J.— J. 
J.— J. 
M. — S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1868 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


265 
126 
335 
109 
120 

33 

90 

28 

151V6 

79 

93% 
221 
199 
225 
195 
100X 

mx 

40 
25 
16 


Bid. 


1G8 
102% 
100 
105 
103 
104 
105 
105 
115 
100 
95 
117 


Ask'd 


270 
130 
340 
112 
125 

88 

90 

29 
163 

79 

94 
235 
210 
225 
200 
101 
107 

16% 

55 

29 

17 


Ask'd 


109 
103 
101 
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OMAHA  STOCKS  AND  BONUS.— Corrected,  by  Richard  C.  Patterson, 
Banker  and  Broker.  907 N.  Y.  Life  Building,  Omalia,  Neb.,  Jan.  18. 


Company. 

Par. 

Capital. 

Period . 

|  %  last  dlv. 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

M.  &  N. 

Jan.  1,  '89 

60 

BONDS. 

Date 
of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250.000 

M.  &  N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS  Corrected  by  John  B.  Barbour,  Jr., 

306  Times  Bldg.,  Pittsburgh,  Pa.,  Jan.  18.  Stock  quotations  are  prices  per 
share. 


Company. 

Par. 

Capital. 

Period. 

> 

1 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Central  Traction  R.  R.  Co  

Citizens'  Traction  R.  R.  Co  . . 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 
West  End  R  R.  Co   

50 
50 

1 ,500,000 
.3,000.000 
3,000,000 
2,500,000 
1,400,000 
3,000,000 
200,000 
,300,000 
250,000 

140,000 
60,000 
100,000 
150.000 
3,000,000 

19 

58% 

14  X 

55 

17% 

&Va 

20 

59 

H% 
57 
18 
38 

J.  &  J. 

3 

5i' 
25 

3 
3 

IX 

J.  &  J. 

J.  &  J. 
J.  &  J. 

50 
50 
50 

50 
50 
50 
100 

3 

Penn  Incline  Plane  Co  

Monongahela  incline  Plane 
Co  

Port  Pitt  Incline  Plane  Co . . . 
Mount  Oliver  Incline  Plane  Co 
Pittsburgh  Incline  Co  

J.  &  J. 
J.  &  J. 

3 
5 

Duquesne  Traction  Co  

21 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Bid. 

107>. 
104 

94Va 

Ask'd 

nitlzens'  Traction  R.  R.  Co  . . 
Pittsburgh  Traction  R.  R.  Co. 
Pitts.  &  Birmingham  Trac 

1887 
1887 

1892 
1893 
1891 
1890 
1889 
1889 
1881 
1887 

1,250,000 
750,000 

A.  &  O 
A.  &  O. 

5 
5 

7 

5 
5 
5 
5 
5 
5 
5 

6 
6 

6 
6 
5 

5 
6 

.927 
1927 

95 
100 
104 
100 

1,1:50,000 
1,500  000 
1,500,000 
1,500,000  • 
375,000 
100,000 
75,000 

J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.  &  O. 
J.  &  J. 

1919 
1931 
1930 
1909 
1919 
1901 
1922 

P.,  A.  &  M.  R.  R.  Co  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

102% 
98!4 

Union  R.  R.  Co  

West  End  R.  R.  Co  

100 

102 

Birmingham,   Knoxvllle  & 
Allentown  Tract.  Co  

Port  Pitt  Incline  Plane  Co. . . 
Mount  Oliver  Incline  Plan  e  Co 
Penn  Incl'e  PlaneCo.  1st  Mort 
Monongahela  Incl'e  Plane  Co 
Monongahela  Incl'e  Plane  Co. 

1881 
1871 

1883 
1887 
1887 
1889 

30,000 
44,500 

125,000 
50,000 
50,000 

250,000 

M.  &  W. 

1901 
1901 
1903 
1892 
1897 
1919 

A.  &  O 
A.  &  O. 
J.&J. 

PROVIDENCE  STOCKS  AND  BONDS.— Corrected  by  Chacb  &  Butts, 

Bankers,  Providence,  Jan.  18. 


Company 

Par. 

Capital. 

Period. 

> 
■a 

CO 

OS 
>*. 

Date 
ot 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Dnte 

of 
Issue 

Amo'nt 
out- 

stand'g 

Inter- 
est 
Paid. 

«■ 
7> 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 

50.000 

M  &  S 

5 
5 

1993 
1910 

102% 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BON DS. — Corrected  byE.  W.Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  Jan.  18. 


Company. 


STOCKS. 

Rochester  (N.Y.)  Ry  

Buffaic  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (CA  St.  Ry  

North  Shore  Traction  Co. 

(Boston)  Pref  

do     do  common  

Worcester  Traction  Co.  Pref 

do     do  Common  

Consol.  Trac.  Co.  (N.  J.)  


Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Newark  (N.  J.)  Pass.  Ry  .. 

Columbus  (O.)  St.  Ry  

Consol.  Trac.  Co.  (N.  J.). . . 


Par. 


100 

100 
100 
100 

100 
100 
100 

100 

100 


Date 

of 
Issue 

1800 
1891 
1891 
1890 
1892 
1893 


Capital. 


5,000,000 
6.000,000 
1,250,000 
3,000,000 

2,000,000 
4.000,000 
2,000,000 
3,000,000 


Period. 


Q.-F. 
A.— O. 


Inter- 
est 
Paid. 


A  AO 

P  &  A 

J  &  D 

J  &  J 

J  &  J 

J  &  D 


Date 

of 
Issue. 


1890 
1891 
1891 
1892 

1892 
1892 
1892 
1892 
1893 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


Bid 


Ask'd 


Ask'd 


SAN  FRANCISCO  STOCKS  and  BONDS.— Corrected  by  Philip  Uartb, 
Broker,  440  California  Street,  San  Francisco,  Cal.,  Jan.  18. 


Company. 

Par. 

Capital. 

Period. 


£• 

3 

CO 

as 

uate  oi 
Issue. 

t>lu. 

STOCKS. 

ion 
100 
100 



1,000,000 
1,000,000 
1,0011,000 

Monthly 

5 

105 

Geary  St., Park  &  Ocean  R.R.CO 

1 

100 
*2% 

31 

r  ernes  ai  ciiu  riouse  i\.  Jv.  to. 

100 
100 
100 

2,500,000 
2,000.000 
1,000,000 

Monthly 

4 

presidio  o£  r  ernes  k.  k.  uo.  . . . 

Bonds. 

Date 

ot 
issue 

Am't 
Out- 
stand- 
ing. 

Interest 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

650,000 
3,000,000 
2,000,000 
700.000 
250,000 
350,000 

M.  &  S. 
J.  &  J. 
A.  &  O. 
M.  &  S. 
J.&  J. 
J.  &  J. 

6 
6 
6 
6 
6 
6 
5 

1914 
913 
1918 
1912 
1914 

95 
117 

100 
121 
115 
118 
110 

Powell  Street  R.  R  

Park  &  Cliff  House  R.  R  

93*5 
100>. 

Ciil  SI  Cable  l<  R 

ST.  LOUIS  STOCKS  AND  BONDS.— Corrected  by  James  Campbell, 
Banker  &  Broker,  Rlalto  Building,  218  N.  4th  St.,  Jan.  19.  Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Pair  Grounds.. 

Citizens'  

Jefferson  Avenue  

Llndell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  cable  

Fourth  St.  &  Arsenal  

Llndell  

Missouri  Cable  

People's  1st  mort  

"       2d  mort  

People's  Cable  

St.  Louis  Cable  

Union  Depot  

Southern    

Southern  

St.  Louis  &  Suburban  

St.Louis  &  Suburban  (Incomes) 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


18U2 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1X90 
1884 
1889 
1891 
1891 


Capital 
Issued 


2.500 
1,500 

112, 
2,500. 
2,000. 
1,000, 
2,000. 

150. 
4,000, 
2,500, 

800, 

700, 


Amount 
Out- 
stand 
lng. 


1,800,000 
1,500,000 
50.000 
1,500,000 
500,000 
125,000 
75,000 
800,000 
1,500,000 
4,000.000 
200,000 
300,000 
1,400,000 
300,000 


Period. 


Oct.  '93 
Dec.  '88 


Q.-J. 
Dec.  '89 

J.  &  J. 


Inter- 
est 
Paid. 


J.  &  J. 

J.  &  J. 

J.  &  J 

J.  &  J. 
M.  &  S. 

J.  &  D. 

M.&N. 

J.  &  J. 
M.&N. 

A  AO. 
M.&N. 
M.&N. 
F.  &  A. 


Date  of 
Issue. 


1876 
1887 
1885 
1890 
1891 
18s9 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


50 
75 

125 
69 

180 
20 

155 
5 

150 
25 
90 
82 


Bid. 


96 
102 

98 

98 
100 
100 
lull 

90 
101) 

1111 

ion 
urn 
9,-, 

70 


Ask'd 


60 
85 

150 
70 

200 
25 

160 
10 

200 
.35 
92 
85 


Ask'i 


98 
103 
100 

99 
102 
101 
105 

95 
102 
105 
102 
10+ 

97 

75 


WASHINGTON  STOCKS  AND  BONDS.— Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,  Washington,  D.  C,  Jan.  18.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

ot 
Issue. 

Bid. 

Ask'd 

325 
96 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 
Columbia  R.  R  

50 
50 
50 
50 
50 
50 
100 
50 

500,000 
750,000 
400.000 
500,000 
352,000 
200,000 
401,700 
100,000 

Q.  F. 
Q.  J. 
G.M. 
Q.  J. 

5 
2 
1 

1863 
1864 
1870 
1875 

300 
83 

Capitol  &  North  O  St.  R.  R. . . 
Ecklngton  &  Soldiers'  Home. 
Georgetown  &  Tenallytown . . 
Rock  Creek  R.  R  

33 
33 
33 

Glen  Echo  R.  R  

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Wash'ton  &  Geo'town  conv't. 
Ecklngton  &  Soldiers'  Home. 
Capitol  &  North  O  St.  R.  R. . . 
Metropolitan  R.  R.  convert. . . 

'83-'9l 

1921 
1901 

3.000,000 
150,000 
240,000 
200,000 
200,000 

J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
A.  &  O. 

6 
6 
6 
5 
6 
6 

1899-1929 
1896-1911 

1921 

1901 
1901-1931 

135 
103^ 

155 
100 
90 
104 

Financial. 


Cornelius  Sweetland  has  been  appointed  teceiver  of  the  Inter- 
state Street  Railway  Company,  of  Pavvtucket,  R.  I. 

rfs  dt.  ds 

MP  MP  MP 

The  earnings  of  the  Cincinnati  (O.)  Covington  &  Newport  Street 
Railway  for  the  quarter  ending  December  31,  are  given  as  $52,- 
113.67. 

8  $  $ 

T.  W.  Wrenne  has  been  appointed  by  Judge  Lurton,  of  the 
United  States  Circuit  Court,  receiver  of  the  United  Electric  Railway, 
of  Nashville,  Tenn. 
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The  consolidation  of  the  Brooklyn  (N.  Y.)  City  Railway  system 
and  that  of  the  Brooklyn,  Queens  County  &  Suburban  Railway  Com- 
pany, which  includes  the  Broadway  and  Jamaica  systems  was  effected 
January  15. 

<U>  fl£  tfK 

9  9  9 

At  the  annual  meeting  of  the  stockholders  of  the  Brooklyn  City 
Railway  Company,  held  January  9,  S.  L.  Husted,  Jr.,  was  elected 
director  to  take  the  place  of  Mr.  Lyman  resigned.  The  rest  of  the  old 
Board  was  re-elected. 

A  dH  dh 

s>  1©  ^5 

The  Massachusetts  State  Board  of  Railway  Commissioners  has 
granted  leave  to  the  Union  Street  Railway  Company,  of  New  Bedford, 
to  issue  $350,000  worth  of  new  stock  and  $350,000  of  bonds,  authority 
to  do  which  was  recently  petitioned  for. 

dh  dS  dt 

9  w  V 

The  Buffalo  (N.  Y.)  Railway  Company  submits  the  following 
statement  of  its  operations  for  November:  Gross  earnings,  1893,  $122,- 
297.87;  1892,  $110,810.85;  increase,  $11,487.02.  Operating  expenses, 
1893,  $72,664.49;  1892,  $68,399.68;  increase,  $4,264.81.  Net  earnings, 
1893,  $49,633.38;  1892,  $42,411.17;  increase,  $7,222.21. 

tf£  tff>  fi* 

SP  Sp  Sp 

The  Columbus  (O.)  Street  Railway  Company  submits  the  follow- 
ing statement  of  its  operations  for  December:  Gross  earnings,  1893, 
$43,529.19;  1892,  $43,217.39;  increase,  $311.80.  Operating  expenses, 
1893,  $27,384.80;  1892,  $29,898.21  ;  decrease,  $2,513.41.  Net  earnings, 
1893,  $16,144.39;  1892,  $13,319.18;  increase,  $2,825.21. 

flh  A  A 

9  9  9, 

The'  Buffalo  (N.  Y.)  Railway  Company  submits  the  following 
statement  of  its  operations  for  December:  Gross  earnings,  1893, 
$123,634.22;  1892,  $114,809.72;  increase,  $8,824.50.  Operating  ex- 
penses, 1893,  $76,541.86;  1892,  $73,615.96;  increase,  $2,925.90.  Net 
earnings,  1893,  $47,092.36;  1892,  $41,193.76;  increase,  $5,898.60. 

$<t  a 
sp  hp 

The  Hudson  (N.  Y.)  Electric  Railway  Company  has  filed  its  report 
with  the  Railroad  Commissioners  for  the  last  quarter.  The  gross  earn- 
ings from  operation  were  $4,808.69;  operating  expenses,  $2,477.30; 
net  earnings  from  operation,  $2,331.39;  net  income,  $1,479.88.  .For 
the  corresponding  quarter  last  year  the  net  income  was  $2,487.57. 

AAA 
<J>  SP 

The  Pittsburgh  (Pa.)  &  Birmingham  Traction  Company  submits 
the  following  comparative  statement  of  its  operations  for  November: 
Gross  earnings,  1893,  $23,216.49;  1892,  $27,809.46;  decrease,  $4,592.97. 
Operating  expenses,  1893,  $13,666,18:  1892,  $14,374.32;  decrease, 
$708.14.  Net  earnings,  1893,  $9,550.31;  1892,  $13,435.14;  decrease, 
$3,884.83. 

$  $  $ 

The  following  statement  shows  the  operations  of  the  Brooklyn 
(N.  Y.)  Traction  Company  for  the  month  of  December:  Gross  earn- 
ings, 1893,  $76,945.09;  1892,  $58,073.16;  increase,  $18,871.93.  Ex- 
penses, 1893,  $47,723,78.  Net  earnings,  1893,  $29,221.31.  We  have 
no  data  showing  the  operating  expenses  and  net  earnings  for  the  cor- 
responding month  of  1892. 

<]h  fl>  dr. 

SP  SP  sp 

The  Kansas  City  (Mo.)  Cable  Railway  Company  reports  for  the 
six  months  ending  December  31,  1893:  Gross,  $239,992;  operating 
expenses,  $157,226;  net,  $82,765;  a  decrease  of  $15,084  as  compared 
with  the  same  period  last  year;  income  account  for  the  six  months 
shows  balance  to  credit  of  surplus  of  $421  after  paying  interest  on 
bonds  and  dividend  of  3  per  cent,  on  stock. 

<ih  ch- 
ip *  st> 

The  North  Shore  Traction  Company  submits  the  following  state- 
ment of  its  operations  for  November:  Gross  earnings.  1893,  $81,180.67; 

1892,  $76,915.46.  Increase,  $4,265,21.  Operating  expenses,  1893,  $55,- 
616.79.  Net  earnings,  1893,  $25, 5*13. 8S.  We  are  unable  to  give  the 
operating  expenses  and  net  earnings  for  1892,  as  the  various  companies 
now  comprising  the  system  were  operated  separately. 

d£ 

sp  hp  hp 

On  January  20  the  Union  Trust  Company  of  St  Louis,  filed  suit 
against  the  Richmond  (Va.)  Electric  Street  Railway  Company,  asking 
judgment  on  the  bonds  of  the  company,  amounting  to  $212,000,  and 
asking  for  the  appointment  of  a  receiver  to  take  charge  of  the  road  and 
operate  it  under  the  direction  of  the  court.  By  agreement  the  present 
superintendent,  A.  D.  Titsworth,  was  appointed  receiver. 

A  A     1  A 

HP  SP  SP 

The  North  Shore  Traction  Company  reports  as  the  results  of  its 
operation  for  December,  1893,  as  follows:  Gross  earnings,  1893,  $78,- 
556.19;    1892,  $80,194.44;  decrease,  $1,638.25.    Operating  expenses, 

1893,  $58,786.23.  Net  earnings,  1893,  $19,769.96.  We  are  unable  to 
give  the  operating  expenses  and  net  earnings  lor  1892,  as  the  various 
companies  now  comprising  the  system  were  operated  separately. 

sp  5> 

The  annual  report  of  the  Portsmouth  (Va.)  &  Port  Norfolk  Rail- 
way for  1893  shows  a  marked  increase  over  the  earnings  of  1892,  not- 
withstanding the  hard  times.  The  County  Fair  grounds  have  been 
located  on  the  line  of  road,  and  a  bridge  connecting  West  Norfolk  is 
in  immediate  prospect.  $5,500  worth  of  stock  was  recently  sold  at  par, 
and  it  is  now  probable  that  enough  stock  and  bonds  will  be  sold  to 
convert  the  motive  into  electricity. 

AAA 
ijp  ij) 

There  has  arisen  a  controversy  between  the  tax  department  of  the 


city  of  Baltimore  and  the  street  railway  companies  of  that  city,  regard- 
ing the  taxation  of  the  tracks  of  the  several  companies  and  assessing 
them  as  real  estate.  The  city  claims  that  the  tracks  of  the  Baltimore 
Traction  Company  are  assessable  and  taxable  as  real  estate,  and  has 
increased  the  assessment  from  $3,500  to  $53,800  per  mile.  The  com- 
pany disputes  the  claim  and  declares  such  method  of  taxation  unju6t 
and  oppressive.    The  courts  will  decide. 

A     '  A  A 

hp  SP  SP 

At  the  annual  meeting  of  the  Frankford  &  Southwark  Railroad 
Company,  of  Philadelphia,  a  brief  report  was  submitted,  in  which  it 
was  stated  that  from  January  1  to  July  I,  1893,  the  last  date  being  the 
time  the  road  was  leased  to  the  Electric  Traction  Company,  20,882,896 
passengers  were  carried  by  the  lines  of  the  system.  There  was  an 
increase  in  receipts  from  passengers  of  $3', 589. 93,  and  $36,159.63  was 
added  to  the  construction  and  equipment  account.  In  regard  to  the 
trolley,  the  report  stated  that  it  was  believed  that  this  year  will  see  the 
new  system  nearly,  if  not  entirely,  finished. 

fit*  (Jh  A 

i]p  dp  '  ifl) 

The  annual  meeting  of  the  Wilkesbarre  (Pa.)  &  Wyoming  Valley 
Traction  Company  was  held  last  month.  Reports  of  officers  show  that 
during  1893  the  gross  receipts  from  passenger  traffic  were  $310,927  and 
other  receipts  swell  the  total  to  $312,190.  The  operating  expenses 
were  $149,240.  The  total  mileage  is  forty-three  and  a  half  miles,  of 
which  eleven  and  an  eighth  miles  were  built  during  the  year,  and  six 
and  a  quarter  miles  reconstructed.  The  rolling  stock  consists  of 
eighty-eight  car  bodies  and  sixty-six  equipments.  The  average  daily 
receipts  for  the  year  were  $851.85. 

A  £h  df> 

HP  HP  SP 

The  annual  report  of  the  Toronto  (Ont.)  Railway  Company  for 
the  year  ending  December  31,  1893,  shows:  Passengers  carried  in 
1892  19,122,022;  passengers  carried  in  1893,  21,215.010;  transfers  in 

1892,  5,592,708;  transfers  in  1893,  8.477,147;  passengers  increased  in 

1893,  2,092,988;  transfers  increased  in  1893,  2,884,439.  The  earnings 
were  as  follows:  Gross  in  1892,  $820,098.48;  net,  $229,765.23;  gross  in 
1893.  $900,232  59;  net,  $362,635.44. 

The  gross  earnings  of  1893  show  an  increase  of  9  .7  per  cent,  over 
1892,  and  the  net  earnings  show  an  increase  of  57  .8  per  cent,  over  1892. 
Instead  of  declaring  dividends,  the  company  will  put  the  surplus  into 
increasing  the  number  of  cars,  shops,  extension  of  service  and  an 
increase  of  power. 

A  :  A    '  A 

9        .       .      ■    9  9 

Horace  E.  Andrews  has  been  elected  president  of  the  Cleveland 
Electric  Railway  Company,  vice  Henry  A.  Everett,  whose  increasing 
duties  in  connection  with  his  Canadian  street  railway  interests  have 
prevented  his  giving  the  time  to  the  Cleveland  road  which  he  desired. 
Mr.  Everett  was  elected  vice-president  of  the  Cleveland  Electric  Rail- 
way Company.  The  other  officers  elected  were:  Treasurer,  James 
Parmalee;  secretary,  R.  A.  Harman;  assistant  secretary,  L.  E.  Beil- 
stein;  adjuster,  H.  J.  Davies;  electrical  engineer  and  purchasing  agent, 
C.  W.  Wason;  general  superintendent,  John  J.  Stanley;  chairman  of 
board  of  directors,  Tom  L.  Johnson;  chairman  executive  committee, 
A.  L.  Johnson;  executive  committee,  A.  L.  Johnson,  H.  A.  Everett, 
H.  E.  Andrews,  C,  W.  Wason,  R.  A.  Harman. 

A  A,  A 

sP  «>  SP 

The  annual  meeting  of  the  Portland  (Me.)  Horse  Railroad  Com- 
pany was  held  January  15.  The  annual  report,  which  is  for  the  year 
ending  December  31,  1893,  includes  the  following  items:  Gross  pass- 
enger earnings  $200,016.32;  earnings  from  other  sources,  $760.50;  total 
gross  earnings,  $200,777.82.  Operating  expenses,  $169,274.36;  taxes, 
$4,855,32;  total,  $174,129.68.  Net  earnings  from  business,  $26,647.14; 
rents  (less  additions  and  repairs),  $748,29;  total,  $27,395.43.  Less  inter- 
est paid,  $10,372.81;  total,  $17,022.62.  Dividends,  $15,000.00;  sur- 
plus, $2,022.62. 

The  total  number  of  passengers  carried  during  the  year  was  3,659,- 
126,  the  traffic  for  the  last  six  months  showing  a  decrease  of  53,234 
from  a  corresponding  six  months  of  last  year.  676,247  miles  have  been 
run,  378,078  by  horse  and  298,169  by  electric  cars. 

AAA 
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The  annual  meeting  of  the  Hestonville,  Mantua  &  Fairmount 
Railway  Company  was  held  January  8.  The  annual  report  stated  that 
6,546,437  passengers  were  carried  during  the  past  year,  an  increase  of 
58,000  over  the  preceding  year.  The  receipts  for  the  past  year  were 
$325,126,  showing  a  net  increase  of  $9,000.  During  the  year  $42,000 
were  expended  for  betterments.  The  report  stated  that  the  company 
will  have  arranged  its  financial  plans  for  trolleying  the  road  within  a 
short  time,  but  it  is  probable  that  no  outside  work  will  begin  before 
the  first  of  April,  except,  perhaps,  in  the  construction  <u  the  power 
house  on  the  site  of  the  Race  and  Vine  Streets  depot  zX  the  Callowhill 
Street  bridge  It  is  thought  that  the  entire  system  will  be  trolleyed 
and  in  operation  by  the  close  of  this  year.  Tlie  cost,  including  the 
cars,  will  not,  it  is  estimated,  exceed  $1,500,000,  and  about  seventy- 
five  cars  will  be  run  over  the  route. 

A  dS  <£ 
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The  Atlanta  (Ga.)  Journal  says:  "  The  Atlanta  Consolidated 
Street  Railway  Company  has  defaulted  in  the  payment  of  the  interest 
on  its  bonded  indebtedness.  The  bonded  indebtedness,  $1,833,000,  is 
held  mostly  in  Eastern  cities.  The  Old  Colony  Trust  Company,  of 
Boston,  is  the  trustee  for  the  bondholders.  The  bonds  bear  interest  at 
the  rate  of  6  per  cent,  per  annum,  payable  in  January  and  July.  The 
January  coupons  were  payable  January  1.  In  November  last  a  large 
number  of  the  bondholders  met  in  Boston  to  examine  a  statement  of 
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Snow  Sweeper  with 
Ml  length  cab,  the 
motorman  operating 
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the  financial  condition  of  the  company  presented  by  President  Hurt. 
The  bondholders  prepared  an  agreement,  to  be  signed  by  90  per  cent, 
of  the  bondholders  and  shareholders,  providing  for  the  cancellation  of 
the  entire  floating  debt,  and  a  reduction  of  the  rate  of  interest  on  the 
bonds.  If  the  shareholders  raise  money  to  pay  off  the  floating  indebt- 
edness, the  bondholders  agree  to  accept  3  per  cent,  interest  on  their 
bonds  during  1894  and  1895,  and  during  the  balance  of  the  life  of  the 
bonds  they  will  accept  5  per  cent.  The  shareholders  are  to  be  assessed 
for  the  purpose  of  raising  money  to  liquidate  the  floating  indebtedness, 
and  are  to  receive  for  the  assessment  income  bonds.  It  is  said  that 
the  holders  of  about  80  per  cent,  of  the  outstanding  bonds  have  agreed 
to  accept  this  proposition. 

The  Scranton  (Pa.)  Traction  Company  submits  the  following 
statement  of  its  operations  for  the  months  of  November  and  December 
during  the  last  two  years: 

NOVEMBER. 

1893.  1892. 

Gross  Earnings   $20,783.15       $16,087.80     Increase  $4,695.35 

Operating  Expenses.  .      10,938.31         10,308.80  629.51 

Net  Earnings   $9,844.84        $5,779.00  "  $4,065.84 

DECEMBER. 

1893.  1892. 

Gross  Earnings   $22,142.79       $17,491.05     Increase  $4,651.74 

Operating  Expenses..      11,450.30        11,203.05  247.25 

Net  Earnings   $10,692.49        $6,288.00  "  $4,404.49 

$  $  $ 

A  comparative  statement  of  the  net  earnings  of  the  City  &  Sub- 
urban Railway,  of  Baltimore,  Md..  ended  October  31,  1893,  and  for  the 
corresponding  period  last  year  shows  an  increase  this  year  of  $22,147. 
The  statement  by  months  is  as  follows; 

1892  1893 

May  $16,564  $14,718 

June   12,555  15,882 

July   11,833  15,164 

August   12,389  14,234 

September   11,848  16,732 

October   9,448  20,054 

tS>  <Sy 

<t>  ®  v 

The  annual  meeting  of  the  Chicago  &  South  Side  Rapid  Transit 
Railroad  Company,  familiarly  known  as  the  Alley  L  road,  was  held 
January  4.  W.  W.  Gurley  and  Vice-President  Hopkins,  representing 
the  Chicago  City  Railway  holdings,  and  Edward  L.  Lobdell  were 
elected  directors.  The  general  manager's  report  stated  that  it  would 
be  necessary  for  the  company  to  make  extensive  repairs  of  its  rolling 
stock  at  a  cost  of  $27,750,  and  eventually  it  would  need  more  cars, 
The  report  said  that,  after  paying  interest  due  January  1  on  the  $3,000,. 
000  of  second  section  bonds,  there  would  be  left  in  the  treasury  about 
$400,000.  These  bonds  were  negotiated  at  about  seventy-five  cents  on 
the  dollar.  The  general  manager's  experience  as  to  the  cost  of  oper- 
ating trains  was  summed  up  as  follows:  The  cost  of  running  a  five-car 
train  for  eight  hours  is  $25;  a  four-car  train,  $21.65;  a  three-car  train, 
$18.30;  a  two-car  train,  $12.45;  a  one-car  train,  $11.  The  report 
concluded  with  the  statement  that  further  extensions  of  the  road  were 
positively  essential  to  its  well  being. 

In  the  following  statement  is  shown  the  operations  of  the  road 
since  the  company  took  possession  December  16,  1892.  The  returns 
are  given  for  fifteen  days  of  December,  1892,  and  for  each  month  of 
1893.  The  number  of  passengers  carried,  income  and  expenses  were 
as  follows: 

Receipts.  Expenses.  Passengers. 

December  16,  1892  ....    $     32,684  $  29,863  653,000 

January,  1893   52,556  49  705  1,051,000 

February   52,822  48,810  1,056,000 

March   63,716  53.969  1,274,000 

April    78,049  53.393  1,560,000 

May   165,224  90,814  3,306,000 

June   171,733  84,964  3,474,000 

July   152,130  77,524  3,042,006 

August   162,047  67,327  3,241,000 

September   196,592  82,004  3,931,000 

October   268,811  93.961  5,376,000 

November   72,883  56,509  1,457,000 

December  :   64,168  57.647  1,283,000 

$i.535.47i  $846,495  30,709,000 


The  following  table  shows  the  percentage  of  earnings  to  operating 
expenses  each  month,  and  the  actual  cost  of  carrying  passengers  each 
month : 

Cost  per 

Percentage.  Passenger. 

December  16,  1892  91.2  .0457 

January,  1893  94  5  .0473 

February  92.5  .0462 

March  85.0  .0424 

April  68.5  .0349 

May  54.5  .0274 

June  48.5  .0242 

July  50.9  -0255 

August  41.6  .0208 

September  41.7  .0209 

October  35.0  .0175 

November  77.6  .0388 

December  89.9  .0443 

Average  55.9  .0276 


Mileage  Table. 


In  the  comparative  tables  of  cars  and  miles  of  road  for  the  years 
1892  and  1893  published  in  ourjanuary  issue,  we  find  that  several  typo- 
graphical errors  have  crept  in,  in  the  1893  table. 

The  important  ones  are  as  follows:  The  number  of  electric  cars  in 
Delaware  should  be  50  instead  of  56.  Cable  cars  in  Maryland  should 
be  209  instead  of  809.  Total  miles  of  road  in  Missouri  should  be  497 
instead  of  482,  and  in  Nebraska  218  instead  of  208. 

The  totals  need  changing  in  a  few  instances  The  corrected  totals 
should  read  as  follows:  Miles  of  horse  road,  3,497;  horse  cars,  16,845; 
miles  of  electric  road,  7,466;  electric  cars,  18,233;  miles  of  cable  road, 
657;  cable  cars,  4,805;  total  miles  of  all  roads,  12,187;  total  number  of 
all  cars,  39,499. 


EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 
NEW  YORK, 

C.  J.  FIELD,   M.  E., 

Consulting  Engineer. 
Electric  Traction. 

Power  Transmission. 

Generating  Stations. 

Central  Building,  Liberty  and  West  Sts. 
NEW  YORK. 

WILLIAM  M.  MeKINNEY, 

COUNSELLOR  AT  LAW. 

5  Beekman  St.  (Temple  Court),    New  York. 

STREET  RAILWAY  LAW, 

FRANCHISES— STOCK  AND   BOND  ISSUES— ACCIDENTS. 

J.  G.  WHITE   &  CO., 

CONTRACTING  ENGINEERS, 
29  Broadway,  New  York. 


MOTOR  AND 


TRAIL  CARS. 


New  and  Second  Hand — 
for  Suburban,  Electric, 
Dummy  and  Cable  Roads, 


NEW  YORK  EQUIPMENT  CO, 

RAILWAY  EQUIPMENT. 


15  WALL  ST.,  NEW  YORK. 

WHETHER  YOU  WISH  TO  BUY  OR  SELL,  WRITE  US, 


STATION  EQUIPMENT 
AND  SUPPLIES. 

Girder,  Tram  and  Tee 
Rails  of  all  weights,  with 
Chairs,  Joints,  Spikes,  &c. 

LINE  CONSTRUCTION 
MATERIAL 
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Annual  Meeting  of  the  Swan  Lamp  Company. 


The  annual  meeting  of  the  stockholders  of  the  Swan  Lamp  Manu- 
facturing Company  was  held  at  its  offices  in  Cleveland,  O.,  on  January 
16.  The  following  officers  and  directors  were  elected:  S.  M.  Hamill, 
president  and  general  manager;  B.  F.  Miles,  vice-president  and  treas 
urer;  S.  E.  Cox,  secretary  and  superintendent;  E.  P.  Roberts,  electri- 
cian. The  directors  elected  were:  W.  H.  Lawrence,  B.  F.  Miles, 
L.  H.  Rogers,  Webb  C.  Hayes,  S.  M.  Hamill. 


THESE  OILERS 


Florida  Winters. 


The  "  Clyde  Line  "  is  the  only  line  making  the  trip  between  New 
York  and  Jacksonville  without  change.  Six  beautiful,  fast  steamships, 
the  "Algonquin,"  "  Iroquois,"  "  Cherokee,"  "  Seminole,"  "Yemassee  " 
and  "  Delaware"  are  assigned  to  this  service,  and  they  leave  Pier  29. 
East  River, Mondays,  Wednesdays  and  Fridays  at  3  P.  M.  By  this  line 
all  the  dust  and  annoyances  incidental  to  railroad  travel  are  avoided. 
A  pleasant  feature  of  the  trip  is  the  stopping  at  Charleston,  S.  C,  for 
half  a  day.  The  visit  to  this  "Venice  of  America"  is  certain  to  be 
amply  repaid.  The  steamships  have  the  most  complete  modern  fittings 
and  accommodations,  including  elctric  light,  call  bells  and  elaborate 
aloons  and  cabins". 

Write  the  "  Clyde  Line  "  for  one  of  their  "  Facts  About  Florida," 
as  they  take  pleasure  in  furnishing  them  free  of  charge. 


Of  Interest  to  Travelers. 


The  Baltimore  &  Ohio  Railroad  announces  that  it  has  placed  on 
sale  round  trip  tickets  at  reduced  rates  to  the  winter  resorts  in  Florida 
and  the  South,  and  also  to  such  points  of  interest  as  Luray,  Natural 
Bridge  and  Gettysburg.  This  company  has  also  arranged  to  place  on 
sale  excursion  tickets  to  San  Francisco  and  other  points  in  California, 
on  account  of  the  Mid-Winter  Fair,  at  unusually  low  rates.  Excursion 
tickets  are  now  on  sale  to  Baltimore  and  Washington  via  the  famous 
Royal  Blue  line. 

With  its  vestibuled  train  service,  via  Washington,  to  Cincinnati, 
St.  Louis  and  Chicago,  the  Baltimore  &  Ohio  is  in  the  best  of  condition 
to  handle  Western  and  Southern  travel.  That  the  line  is  a  popular  one, 
is  attested  by  the  immense  World's  Fair  business  handled  this  summer. 

Those  contemplating  a  trip  West  or  South  this  winter  should  write 
to  C.  P.  Craig,  general  Eastern  passenger  agent,  415  Broadway,  New 
York,  for  rates  and  other  information.*** 


SEND    FOR  CATALOGUE. 

"COPPERIZED  C.R.  SWEDOH 

STEJfii 


LARGE  STOCK.  BEST  OF  GOODS  &.  FACILITIES 

THE  WILMOT  &  HOBBS  MFG.  CO 

rIOT  &  COLD  ROLLING  MILLS  AND  FACTORIES 
BRIDGEPORT,  CONN.U.  S.  A. 

STORE,  20  MURRAY  ST., NEW  YORK. 


Are  Heavily 

COPPER 
PLATED 
INSIDE 

TO  PREVENT  RUSTING 
AND  THE  OIL,  FROM 
BECOMING  GRITTY. 

THE  OUTSIDE  PER- 
FECTLY RESEMBLES 
BURNISHED  COPPER. 


A    GOOD  MANAGER 

IS  NEVER   TOO  POOR    TO  ECONOMIZE. 


The 

Reliance 
Safety 
Water 
Columns 


ARE 

a  iOO% 

INVESTMENT. 


This  statement,  extravagant  as  It  at  first  appears,  is 
positively  true.  They  save  their  cost,  and  in' some 
cases  m»ny  times  their  cost,  every  year,  besides  pro- 
tecting lire  and  property  and  prolonging  the  life  of  the 
boilers.  Write  to  day  tor  prices  and  particulars:  then 
buy  If  you  wish  to. 


THE  RELIANCE  GAUGE  CO., 


72-82 
E.  Prospect  St. 


Cleveland,  0. 


J.  H. 


CONSULTING   hnd  CONSTRUCTING 

•3*  ENGINEER.  * 


Eleetrie  Hailmay  Engineering  a  Specialty. 

POWER   PLANTS,   STEAM   PLANTS,   LIGHTING   PLANTS,   CAR   BARNS,    REPAIR    SHOPS,   DESIGNED  AND 
SUPERVISED;    TRACK    WORK    AND    OVERHEAD    LINES    LAID    OUT    AND  SUPERVISED; 
PLANS    AND    SPECIFICATIONS  AND   CORRECT   ESTIMATES  FUR- 
NISHED   FOR    ALL    PARTS    OF    THE  WORK. 

SIX  YEARS'  PRACTICAL  EXPERIENCE. 


RECENT  WORK. 


North  Shore  Traction  Co  Salem,  Mass. 

North  Shore  Traction  Co  Lynn,  Mass. 

Lynn  &  Boston  Railroad  Lynn,  Mass. 

Lynn  &  Boston  Railroad  Chelsea,  Mass. 

Alton  Street  Railway  Co. 


Northampton  Street  Ry.  Co. .  .Northampton,  Mass. 

Steinway  Railway  Co  Long  Island  City,  N.  Y. 

Scranton  Traction  Co  Scranton,  Pa. 

Reading  Traction  Co  Reading,  Pa. 

 Alton,  III. 


HCENT    FOR    NOTHING    OR  NOBODY. 


Offices,  INTostl  Block.,  Balem,  UMCetss 
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The  Trolley  Cars  in  Bremen. 


Among  the  progressive  communities  of  Northern 
Germany,  the  flourishing  city  of  Bremen,  with  its  white 
houses  and  well  kept  streets,  was  one  of  the  earliest  to 
adopt  electric  traction.  The  steady  horse  car  had  for 
many  years  carried  the  staid  burgers  of  the  old  Hanse 
City  by  the  Weser,  along  its  narrow,  picturesque  streets, 
crowded  with  historical  memories,  when  to  be  a  city  of  the 
principal  Hanseatic  League  meant  almost  to  be  a  repub- 
lic. But  the  expansion  of  the  town  by  the  growing  trade 
of  the  world,  a  goodly  part  of  which  has  chosen  Bremen 


The  length  of  the  line  is  6.21  miles,  of  which  4  miles 
is  laid  with  single  track,  and  2.21  miles  with  double  track. 
The  entire  system  consists  of  two  lines,  one  running  from 
the  Burgerpark  to  Freihafen,  and  the  other  from  Horn  to 
the  Hohen  Thor,  the  lines  from  the  railroad  station  to  the 
corner  of  the  Langen  and  Kaisers  Strassen  being  common 
to  both  systems. 

The  power  station  for  the  generation  and  supply  of 
current  is  located  on  the  Schlachthof,  near  to  the  line  to 
the  Burgerpark.  It  is  a  brick  building  constructed  in 
three  parts,  one  containing  the  engine  and  generator 
room,  the  second  the  boilers,  and  the  third  and  smallest 


FIG.  1. — ELECTRIC  CARS  PASSING  THE 

as  its  inlet  to  the  vast  markets  of  the  North  German  ter- 
ritories, determined  a  beneficial  change  in  transportation 
methods,  and  electricity  has  been  chosen  to  replace  the 
horse  on  its  street  railway  system. 

The  noble  Rathhaus  of  Bremen,  with  its  statues 
of  seven  electors  and  one  emperor  of  the  Holy 
Roman  Empire,  and  the  Rolandsaule,  erected  in  1412, 
probably  look  down  with  surprise  from  their  position  on 
the  Marktplatz,  upon  the  swift  moving  trolley  cars,  the 
most  modern  method  of  transportation.  It  was  in  1891 
that  the  Bremen  Strassenbahn  Gesellschaft  began  seri- 
ously to  consider  the  question  of  changing  its  system  of 
traction.  After  considerable  discussion,  the  Bremen  Com- 
pany finally  decided  to  adopt  the  Thomson-Houston  sys- 
tem as  the  most  practical,  and  the  contract  was  accord- 
ingly awarded  to  the  Union  Electricitats  Gesellschaft,  of 
Berlin.  In  May,  1892,  the  road  was  completed,  and  the 
electric  cars  were  doing  business. 


MARKET  PLACE— BREMEN,  GERMANY. 

the  coal  bins.  It  covers  4,777  square  feet  of  ground 
space.  The  roof  of  the  engine  room  is  of  iron,  wood  and 
waterproof  material;  that  of  the  boiler  room  and  coal 
house  is  of  corrugated  iron.  A  118  foot  smokestack 
overtops  the  whole. 

The  steam  plant  consists  of  two  Babcock  &  Wilcox 
water  tube  boilers,  furnishing  steam  through  jacketed 
pipes  brought  through  the  wall  of  the  engine  room  to 
three  Mcintosh  &  Seymour  high  speed  engines.  To  these 
are  directly  belted  three  standard  100  k.  w.  Thomson- 
Houston  multipolar  generators.  In  addition,  there  are 
two  smaller  engines  driving  two  Thomson-Houston  arc 
light  dynamos,  and  furnishing  current  to  the  lamps  in  the 
Burgerpark  500  yds.  away. 

The  track  is  substantial  and  solid,  laid  down  with 
that  thoroughness  which  characterizes  continental  street 
management.  It  is  laid  in  channeled  girder  rails  resting 
upon  longitudinal  stringers  and  cross  ties,  the  whole  upon 
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a  solid  concrete  foundation.  The  rails  are  brought  flush 
with  the  surface  of  the  street,  and  are  carefully  bonded 
for  the  return. 

On  account  of  the    many  narrow  streets  through 


FIG.  2.— STREET  SCENE—BREMEN,  GERMANY 

which  the  cars  have  to  pass,  and  the  numerous  curves  and 
turnouts,  the  construction  of  the  line  is  peculiarly  striking, 
and  none  the  less  effective  on  account  of  its  novelty,  the 
electrical  cars  running,  starting  and  stopping  with  no 


Along  these  passages  between  houses — for  they  seem 
nothing  more — the  current  is  carried  on  trolley  wires  sus- 
pended by  the  usual  insulating  appliances  from  galvanized 
iron  span  wires,  which  are,  on  account  of  circumstances 

of  location,  stretched  between 
ornamental  suspension  devices 
fastened  to  the  sides  of  the 
houses.  In  the  broader  streets, 
the  span  wires  stretch  between 
tall  steel  poles  set  on  both  sides 
of  the  road.  These,  as  in  that 
part  of  the  line  farther  from  the 
Borse,  are  almost  hidden  by  the 
trees,  and  only  the  slender  over- 
head wires  above  the  track  can 
be  seen.  The  outermost  portion 
of  the  line,  that  running  into 
Horn,  is  carried  on  ornamental 
side  brackets,  which  are  also  to  a 
great  extent  concealed  by  the 
foliage  of  the  trees. 

At  the  Marktplatz  all  the 
lines  converge.  Here  the  over- 
head and  track  construction  be- 
comes full  of  turnouts  and 
switches,  and  is  a  fine  example 
of  perfect  work  in  that  direc- 
tion. 

At  the  present  time  the  Bre- 
mer Strassenbahn  Gesellschaft 
has  twenty-five  motor  cars,  eighteen  of  which  are 
operated  on  week  days  and  twenty-two  on  Sundays  and 
holidays.  The  car  bodies  of  the  motor  cars  are  to  some 
extent  the  same  as  were  used  originally  in  the  horse  car 


FIG.  3.— INTERIOR  OF  RAILWAY  POWER  STATION— BREMEN,  GERMANY. 


more  difficulty  than  the  discarded  horse  cars.  The 
Langenstrasse  and  the  Geeren  are,  perhaps,  the  narrow- 
est streets  on  record  along  which  electric  cars  have  ever 
traveled.  Another  remarkable  part  of  the  line  is  that 
running  from  the  Logestrasse  into  the  Schiisselkorb, 
where  a  curve  and  a  turnout  are  found  together  at  the 
corner  of  two  extremely  narrow  streets. 


service,  but  they  have  been  properly  altered  and  strength- 
ened to  meet  the  modern  requirements.  Each  car  is 
equipped  with  one  of  the  well  known  W.  P.  30  type  of 
Thomson-Houston  motors,  motion  being  communicated  to 
the  axle  through  a  single  reduction  gear,  enclosed  in  a 
casing  and  running  in  oil.  Control  is  secured  through 
rheostatic  controllers.    The  maximum  speed  in  the  city 


March,  1894.  J 
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limits  has  been  fixed  at  from  nine  to  twelve  kilometres 
(5.6  to  7.5  miles)  per  hour,  and  on  the  line  nearer  Horn, 
at  from  twelve  to  sixteen  kilometres  (7.5  to  10  miles)  per 
hour.  At  this  speed  each  motor  car  is  able  to  draw  after 
it  one  of  the  old  tin  horse  cars,  as  a  trailer.  The  motor- 
men  and  the  conductors  are  dressed  in  a  semi-military 
uniform. 

A  few  figures  will  suffice  to  show  that  the  public  is 
appreciative  of  the  change.  In  1891  the  road  to  Horn  was 
operated  by  six  horse  cars,  while  it  is  now  operated  by  five 
electrical  cars,  the  time  occupied  in  the  journey  remain- 
ing the  same;  yet  taking  1891  and  1892  and  comparing 
the  incomes,  we  find  that  only  71,1 19.70  marks,  were  taken 
in  the  former  year,  while  in  the  latter  the  fares  reached 


The  Hepair  Shops  and  Car  House  of  the  Albany 
Railway,  Albany,  N.  Y. 


The  repair  shops  of  the  Albany  Railway,  and  the  car 
house  for  the  Troy  and  Albany  division,  are  located  at 
North  Albany,  near  the  corner  of  Broadway  and  Erie 
Street.  The  buildings  were  originally  the  car  house  and 
stables  of  the  Watervliet  Turnpike  &  Railroad  Company, 
but  since  the  latter  company  has  come  under  the  man- 
agement of  the  Albany  Railway,  they  have  been  enlarged 
and  adapted  to  the  requirements  of  the  electric  system. 
Fig.  4  shows  the  exterior  of  the  two  buildings,  the  one  at 
the  left  being  the  repair  shop.  The  car  house,  the  front 
of   which  is  also  shown,  is  70  X  200  ft.     It  has  seven 


FIG.  1— INTERIOR  OF  CAR  HOUSE,  ALBANY  RAILWAY— ALBANY,  N.  Y. 


86,950.30  marks,  exclusive  of  extra  cars  and  commutation 
tickets.  This  shows  an  increase  in  the  business  of  15,- 
830.60,  marks,  or  22.2  per  cent,  by  the  abandonment  of 
horse  traction.  The  entire  expense  for  the  past  eight 
months  amounted  to  32,284.97  marks,  or  36  per  cent,  of 
the  income.  This  result  was,  of  course,  vastly  modified  in 
1893,  as  aH  the  lines  have  since  been  equipped  with  elec- 
tricity, and  the  station  expenses  are  now  distributed 
over  a  larger  number  of  cars. 

In  conclusion,  the  Bremen  road  is  now  an  example  to 
continental  cities,  and,  should  they  follow  it,  they  will  find 
it  probably  as  productive  of  as  excellent  results  as  shown 
in  the  foregoing. 

The  Cleveland  Electric  Railway  Company  intends  to 
carry  out  the  promises  made  by  the  East  Cleveland  Rail- 
road Company,  one  of  the  old  lines  recently  consolidated, 
with  regard  to  the  distribution  of  money  prizes  to  the 
men  working  on  that  line.  The  amount  was  $3,000,  one- 
half  of  which  was  divided  last  July.  The  remainder  will 
be  distributed  as  soon  as  possible. 

The  formal  transfer  of  the  property  of  the  West  Side 
Railway  Company  of  Milwaukee,  Wis.,  to  the  Milwaukee 
Street  Railway  Company  took  place  January  29. 


tracks.  Between  the  rails  of  four  of  these  tracks  steam 
pipes  are  arranged,  as  shown  in  the  interior  view,  Fig.  r. 

The  repair  shop,  a  plan  of  which  is  given  in  Fig.  3, 
is  80  X  160  ft.,  and  is  fitted  with  tools  and  appliances  for 
doing  all  the  heavier  repairs  of  both  the  Albany  and  the 
Troy  divisions.  Two  brick  walls  running  from  front  to 
rear  separate  the  building  into  three  sections.  On  one 
side  are  the  carpenter  and  paint  shops;  on  the  other  the 
armature  room,  machine  and  blacksmith  shops.  The 
middle  section  is  used  for  the  repairing  of  cars  and 
trucks.  It  is  provided  with  pits  beneath  the  track,  and  is 
accessible  either  from  the  front  or  rear  of  the  building. 
Tracks  are  secured  to  the  walls  by  brackets;  on  these  run 
two  traveling  cranes  of  6,000  lbs.  ultimate  capacity;  each 
with  two  self-sustaining  3,000  lb.  hoists  to  each  crane. 
The  cranes  were  furnished  by  T.  Shriver  &  Company, 
New  York.  Fig.  2  shows  a  car  raised  from  its  truck; 
also  the  means  for  taking  hold  of  the  body  with  the 
hoists. 

The  usual  method  of  operation  is  to  fit  up  a  truck  on 
the  right  hand  track;  then  with  the  four  hoists,  one  to 
each  wheel,"  the  truck  is  transferred  to  the  left  track.  The 
car  body  is  hoisted  clear  of  its  truck.  The  old  truck 
is  pushed  ahead,  and  with  the  new  one  in  its  place  the 
body  is  lowered  upon  it;  the  old  truck  is  then  transferred 
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to  the  left  track  to  be  overhauled,  the  whole  transfer 
being  easily  and  quickly  done  by  four  men.  In  each  pit 
is  a  Cleveland  hydraulic  motor  lift,  made  by  the  Fulton 
Truck  &  Foundry  Company.  With  these  the  armatures 
and  motor  cases  are  handled  with  the  greatest  facility. 
The  pits  are  heated  by  steam. 


Annual  Meeting  of  the  Maine  Street  Railway 
Association. 


FIG.  2.— LIFTING  CAR  BODIES  FROM  TRUCKS— ALBANY  RAILWAY 

In  the  machine  shop  there  is  one  twenty  inch  and  one 
forty  inch  upright  drill;  one  22  in.  X  12  ft.  Reed  lathe;  one 
11  ins.  X  5  ft.  Reed  lathe;  a  100  ton  Schaffer  hydraulic 
wheel  press;  one  12  in.  X  6  ft.  Diamond  hand  lathe;  one 
Pedrick  &  Ayre  open  side  shaper,  besides  emery  grind- 
er, buffing  wheel  and  blower.    Motive  power  is  furnished 


The  annual  meeting  of  the  Maine  Street  Railway 
Association  occurred  on  Wednesday,  February  7,  and 
was  quite  largely  attended  by  representatives  of  the  street 
railway  interests  in  that  state.  The 
city  selected  as  the  place  of  meet- 
ing was  Portland,  and  among  those 
present  were  the  following:  Presi- 
dent, Wm.  R.  Wood,  president  of 
the  Portland  Street  Railway  Com- 
pany; secretary  and  treasurer,  E.  A. 
Newman,  general  manager  of  the 
Portland  Street  Railway  Company; 
Fritz  H.  Twitchell,  treasurer  of  the 
Bath  Street  Railway  Company; 
Amos  F.  Gerald,  president  of  the 
Waterville  &  Fairfield  Railway  & 
Light  Company;  J.  Manchester 
Haynes  and  George  E.  Macomber, 
of  the  Augusta,  Hallowell  &  Gardi- 
ner Railroad  Company;  E.  H. 
Banks,  president  of  the  Biddeford 
&  Saco  Railway  Company;  Everett 
K.  Day,  superintendent  of  the  Mou- 
sam  River  Railroad  Company,  of 
Sanford;  F.  N.  Laughton,  president 
of  the  Bangor  Street  Railway  Com- 
pany; Frank  W.  Dana,  president  of 
the  Lewiston  &  Auburn  Street  Rail- 
way Company,  and  A.  K.  Baylor  of 
the  General  Electric  Company. 

Dinner  was  served  at  2  p.  m.  at 
the  rooms  of  the  Cumberland  Club. 
The  secretary's  and  treasurer's  re- 
ports  were  read    and  approved. 
Messrs  Wood  and  Newman,  officers,  and  the  old  board  of 
directors  were  elected  for  the  ensuing  year. 

The  principal  subjects  discussed  were  fire  insurance 
rates  and  taxes.  The  insurance  rates  in  Maine  have  been 
arbitrarily  increased  by  the  companies  from  %  per  cent., 
1  per  cent.,  i}4  per  cent,  to  1  per  cent.,  i}i  per  cent,  and 


FIG.  3.— PLAN  OF  CAR  HOUSE— ALBANY  RAILWAY. 


by  a  fifteen  horse  power  Short  motor  taking  the  current 
from  the  overhead  system.  Machine  tools  were  furnished 
principally  by  Manning,  Maxwell  &  Moore  and  the  Niles 
Tool  Works  Company,  of  New  York  City. 

By  means  of  a  transfer  table  at  the  rear  of  the  building 
access  is  obtained  to  the  carpenter  and  paint  shops,  also 
to  the  blacksmith  and  machine  shops. 


2 f£  per  cent.  There  has  not  been  a  fire  in  the  state  in 
railway  power  stations  caused  by  electric  current,, and 
during  the  discussion  no  instance  of  one  in  any  light  and 
power  station  could  be  brought  up.  The  Association  has 
decided  to  protest  against  the  action  of  the  underwriters. 

Considerable  dissatisfaction  was  also  expressed  with 
the   present   tax   laws,  which    class   electric  railways 
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for  this  purpose  with  the  steam  roads.  The  Portland 
road  alone  was  taxed  $700  more  under  these  rules  than 
before  electricity  was  adopted,  though  the  fare  remains 
the  same.  Other  topics  relating  to  street  railway  inter- 
ests were  also  discussed. 

By  invitation  of  the  Rockland,  Thomaston  &  Camden 
Electric  Railway  Company,  it  was  voted  to  hold  the  mid- 
summer meeting  in  that  city.  The  subjects  appointed 
for  that  meeting  are  "Grounds  for  Electric  Railroads," 
and  "The  Care  of  Motors." 


Rapid  Transit  in  Vienna. 


Two  rapid  transit  systems  will  be  constructed  in 
Vienna  during  the  coming  year,  at  a  cost  of  about  23,000,- 
000.  Of  this  sum  85  per  cent,  will  be  paid  by  the  state 
of  Austria,  10  per  cent,  by  the  city  of  Vienna,  and  5  per 
cent,  by  the  province  of  Lower  Austria,  and  the  lines  will 


The  Development  of  Electric  and  Cable  Railways 
in  London. 


By  Alex.  McCallum. 


FIG.  4.— EXTERIOR  OF  CAR  HOUSE— ALBANY  RAILWAY 


be  operated  by  the  government.  There  will  be  one 
elevated  railway  operated  by  steam  locomotives  and  ex- 
tending in  a  circle  around  the  city,  passing  through  the 
suburbs.  Another  semi-circular  railway  will  be  within 
the  other,  and  will  embrace  part  of  the  old  city.  This 
will  be  underground,  and  will  be  worked  by  electricity. 
In  addition  to  this  semi-circle,  two  other  underground 
electric  railroad  lines  will  be  constructed,  crossing  this 
semi-circle  at  nearly  right  angles.  It  is  proposed  to  have 
both  systems  in  operation  by  1897. 


Fighting  the  Snow  in  Milwaukee. 


The  heavy  snowstorm  of  February  12,  which  created 
so  much  trouble  on  the  street  railway  lines  in  different 
sections  of  the  country,  visited  Milwaukee  and  kept  the 
street  railway  officials  busy  in  combating  it.  Nine  elec- 
tric sweepers  and  eighteen  scrapers  were  kept  at  work  all 
the  time  under  the  supervision  of  General  Manager  Hom- 
mell,  and  a  number  of  extra  men  were  put  at  work.  Salt 
cars  were  also  busy  distributing  salt  throughout  the  city. 
The  only  line  which  had  to  be  abandoned  was  the  Wau- 
watosa  division,  and  traffic  on  this  line  was  suspended  for 
only  a  few  hours  on  February  12.  The  system  was  well 
tested,  and  the  success  of  the  company  in  coming  through 
the  storm  so  successfully  and  with  such  few  delays  to 
traffic,  was  a  subject  of  much  congratulation  on  the  part 
of  the  citizens  and  daiiy  papers. 


The  present  seems  to  be  a  favorable  time  for  calling 
the  attention  of  American  railway  men  to  the  enormous 
changes  which  are  now  on  the  eve  of  inauguration  in 
London. 

Let  it  be  remembered  that  London  is  a  city  of  about 
5,000,000  of  inhabitants.  It  is  some  fifteen  miles  long  by 
nearly  as  many  broad.  On  all  sides  railways  from  the 
different  parts  of  the  country  converge,  but  many  of  these 
do  not  penetrate  to  the  city  proper,  their  terminal  stations 
being  a  couple  of  miles  or  more  away.  This  is  notably 
the  case  with  the  northern  and  western  lines.  Numerous 
local  railways  and  some  of  the  other  trunk  lines  thread 
the  congested  area,  but  they  are  quite  incapable  of  coping 
satisfactorily  with  the  local  traffic,  especially  in  the  morn- 
ings and  evenings.  All  these  are 
ordinary  steam  railways  and  are 
carried  either  underground,  as  in 
the  case  of  the  Metropolitan  & 
District  lines,  or  overhead  through 
private  property  as  with  the  North 
London,  and  the  Metropolitan  Ex- 
tension lines.  It  is  practically  cer- 
tain that  no  more  of  these  railways 
will  be  built  in  the  central  districts. 
The  existing  ones  have  proved  white 
elephants,  for  though  they  carry  as 
much  traffic  as  can  be  run  upon 
them,  holders  of  common  stock  do 
not  know  as  a  rule  what  getting  a 
dividend  upon  it  means.  These 
railways  cost  an  enormous  sum  to 
construct,  owing  to  the  vast 
amounts  which  had  to  be  spent  on 
land.  In  some  parts  the  cost  was  as 
high  as  $6,250,000  per  mile. 

Another  evil  is  that  owing  to 
the  density  of  the  general  traffic  and 
the  narrowness  of  streets  in  the 
central  districts  tramways  are  not 
allowed.  Hence  the  thorough- 
fares are  choked  with  omnibuses 
and  cabs  in  addition  to  other  traffic. 
Blocks  are  frequent,  and  but  for  the 
excellent  police  regulations  they 
would  be  perpetual.  Beyond  this 
congested  area  horse  tramway  lines  radiate  in  all 
directions,  but  they  offer  far  too  slow  a  method  of  loco- 
motion where  passengers  wish  to  travel  two  or  three  miles 
at  a  stretch.  Cable  and  electric  tramways  are  still  in  the 
future,  and  besides,  under  English  restrictions  as  to  speed 
and  trains,  they  would  not  solve  the  problem.  The  trav- 
eler can  often  find  a  steam  railway  to  suit  his  destination, 
but  he  has  probably  some  distance  to  go  to  the  nearest 
station,  and  in  many  cases  the  route  is  so  circuitous  that 
the  time  occupied  is  absurd. 

It  has  to  be  remembered  that  the  difficulties  in  Lon- 
don are  growing  more  and  more  acute  every  year.  The 
population  is  increasing  at  an  alarming  rate,  and  the  city 
congestion  is  in  a  similar  flux.  The  local  traffic  also  is 
increasing,  despite  insufficient  facilities,  at  an  extraordi- 
nary rate. 

Something  absolutely  new,  reasonably  cheap  and  rapid, 
and  large  in  carrying  capacity  is  required  in  London. 
Necessity  has  again  been  the  mother  of  invention,  and  in 
the  Greathead  tunnel  scheme  a  bright  promise  is  held  out. 

The  Rapid  Transit  Commissioners  of  New  York  and 
Boston,  in  their  reports  in  1891  and  1892,  rather  threw 
cold  water  on  this  scheme  so  far  as  the  needs  of  their 
respective  cities  were  concerned.  Little  or  no  attention 
seems  to  have  been  paid  since  to  the  system  in  America, 
and  it  is  necessary,  seeing  the  wholesale  approval  which 
it  has  obtained  from  English  experts,  and  considering 
that  it  promises  to  be  adopted  in  many  European  cities, 
to  refer  to  it  in  some  little  detail. 

J.  H.  Greathead,  the  inventor,  has  for  many  years  been 
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what  may  be  called  a  specialist  in  the  matter  of  tunnels. 
He  was  associated  with  the  various  schemes  for  carrying 
tunnels  under  rivers,  such  as  the  Thames  in  London,  and 
the  Clyde  in  Glasgow.  In  1882  he  proposed  a  tunnel  for 
general  traffic  under  the  Thames,  at  the  Tower  of  Lon- 
don. It  was  to  be  approached  at  either  end  by  hydraulic 
lifts,  in  the  same  way  as  in  the  present  scheme  for  the 
Clyde  at  Glasgow  (in  which  the  latter,  by  the  way,  an 
American  firm,  the  Otis  Elevator  Company,  is  supplying 
the  hydraulic  machinery).  A  bill  was  introduced  into 
Parliament  to  obtain  the  necessary  powers,  but  the  scheme, 
which  would  have  been  far  preferable  to  the  present 
movable  Tower  Bridge,  and  only  one-fourth  as  costly, 
was  thrown  out. 

In  1883.  Mr.  Greathead's  idea  being  still  maturing, 


first  step  was  to  sink  a  shaft  in  the  bed  of  the  river  itself, 
and  to  drive  both  the  tunnels  from  the  shaft.  It  was 
about  sixty-five  feet  deep  from  the  surface  of  the  water, 
and  penetrated  far  into  the  London  clay.  At  this  point 
the  tunnels  were  placed  one  above  the  other,  and  the 
upper  tube  was  driven  first.  These  are  the  tunnels  now  in 
use.  As  soon  as  they  were  completed,  land  was  acquired 
at  the  points  where  the  stations  were  to  be  situated,  and 
the  remainder  of  the  tubes  was  constructed.  Before  the 
work  was  done,  the  company  obtained  power  to  extend 
its  undertaking  southwards  as  far  as  Stockwell,  and 
the  whole  route  is  shown  in  the  map  accompanying  this 
article.  The  original  proposal  was  to  work  the  road  by 
cables,  but  owing  to  the  great  progress  which  was  being 
made  at  that  time  in  electric  traction,  it  was  decided  to 


MAP  SHOWING  RAPID  TRANSIT  ROUTES  IN 

he  proposed  a  deep  tunnel  railway  from  the  city  to  the 
point  on  the  south  side  of  the  river  known  as  the  Ele- 
phant &  Castle,  a  distance  of  about  a  mile  and  a  half. 
This  was  the  nucleus  of  the  existing  City  &  South  Lon- 
don Railway.  The  application  to  Parliament  for  powers 
was  met  by  a  storm  of  opposition  from  the  Corporation 
of  the  City  of  London,  who  were  apprehensive  of  injury 
to  London  Bridge,  and  from  all  the  local  authorities  along 
the  route.  By  great  good  fortune,  however,  the  bill  got 
through  in  1884.  The  general  public  then  said  that  the 
thing  was  impossible,  and  so  difficult  was  it  to  persuade 
investors  that  the  scheme  was  feasible  and  likely  to  be 
profitable,  that  it  was  not  until  well  on  in  the  year  1886 
that  any  steps  were  taken  to  begin  the  actual  work  of 
construction.  It  was  then  stated  quite  confidently  that 
the  whole  capital  of  the  company  would  not  be  sufficient 
to  carry  the  two  tunnels,  one  for  the  up,  and  the  other 
for  the  down  town  line,  under  the  Thames.  For  a  begin- 
ning it  was  therefore  decided  to  construct  this  part  of  the 
tunnels  before  any  land  for  stations  was  bought,  and 
before  beginning  any  works  elsewhere  on  the  route.  The 


OPERATION  AND  PROJECTED  IN  LONDON. 

equip  the  railway  electrically  on  the  ground  that  greater 
train  speed  would  thereby  be  attained.  Having  sketched 
the  matter  historically,  it  is  time  now  to  explain  gener- 
ally and  as  briefly  as  may  be,  the  principles  of  the  Great- 
head  tunnel. 

The  City  &  South  London  Railway,  the  experimental 
pioneer  of  the  Greathead  class,  was  opened  in  the  end  of 
1890,  and  has  been  working  well  ever  since.  In  its  essen- 
tials the  scheme  for  such  railways  is  this:  First,  the  tun- 
nel must  be  at  a  considerable  depth  below  the  surface,  so 
as  not  to  interfere  with  sewers,  pipes  and  buildings,  and 
to  obviate  the  expense  of  buying  land,  except  for  stations. 
In  London  a  depth  of  from  forty  to  sixty  feet  has  been 
found  to  be  the  most  convenient.  Each  railway  has  two 
tunnels,  one  for  the  up  arid  the  other  for  the  down  track. 
This  obviates  any  risk  of  a  block  on  both  lines  should  a 
train  be  derailed  or  meet  with  other  accident.  The  rail- 
way must  not  have  any  physical  junctions  with  other 
lines,  so  that  trains  may  be  run  without  any  delays  on  an 
an  exceedingly  short  headway.  The  tunnels,  for  the  sake 
of  economy,  and  in  order  to  insure  good  ventilation,  must 
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not  be  very  much  wider  than  the  cars  which  thus  force 
out  the  air  in  front  of  them,  and  the  fresh  air  rushes  in 
behind.  Cable  or  electric  power  is  used,  thus  ensuring  a 
pure  atmosphere.  Very  little  surface  land  is  required  for 
stations,  as  only  a  ticket  office,  elevators  and  staircases 
have  to  be  provided  for.  The  easement  to  run  through 
the  subsoil  costs  little.  The  line  may  go  either  under 
streets  or  buildings,  as  there  is  neither  noise  nor  vibra- 
tion on  the  surface.  The  tunnels  are  cut  generally 
through  the  London  clay,  which  everywhere  forms  the 
subsoil,  by  means  of  a  shield  forced  forward  by  hydraulic 
power.  They  are  then  lined  with  iron  throughout,  with 
a  layer  of  watertight  cement  between  the  iron  and  the 
surrounding  clay  or  other  material.  Water-bearing  strata 
can  be  pierced,  where  necessary,  in  the  same  way,  with 
arrangements  for  enabling  compressed  air  to  be  used  for 
keeping  out  the  water  till  the  work  is  finished.  The  fol- 
lowing summarizes  the  advantages  of  the  method: 

(1.)  It  does  r.ot  involve  disfigurement  of  the  streets 
nor  surface  noise  and  vibration.  »  (2.)  Blowholes  or  ven- 
tilating openings  are  not  required.  (3.)  It  provides  a 
mode  of  transit  more  rapid  than  the  underground  rail- 
ways of  London,  the  elevated  railways  of  New  York,  or 
the  cable  railways  of  Chicago,  and  nearly  three  times  as 
rapid  as  the  omnibuses  and  tramways  in  London.  (4.)  It 
can  be  carried  out  without  the  slightest  interference  with 
the  streets  or  traffic  during  construction.  (5.)  It  does  not 
involve  abstraction  of  street  surface.  (6.)  It  can  be  car- 
ried out  without  the  wholesale  demolition  of  property 
involved  in  the  construction  of  ordinary  railways.  (7.) 
While  economical  in  construction,  it  gives  a  rateable  value 
to  the  subsoil  of  the  streets.  (8.)  By  adding  a  second 
story,  as  it  were,  to  the  streets,  it  will  tend  to  reduce  the 
congestion  of  street  traffic.  (9.)  It  will  not  derange  exist- 
ing sewers,  pipes,  etc.  Passengers  also  find  the  advan- 
tages of  pure  air,  owing  to  the  absence  of  steam  locomo- 
tives, comfortable  cars,  warmlh  in  winter  and  coolness  in 
summer,  certainty  of  service  in  all  weathers,  and  even 
when  in  frost,  snow  and  fog  all  other  conveyances  fail. 

The  Boston  Rapid  Transit  Commissioners  objected 
to  the  system  on  the  ground,  inter  alia,  that  the  temper- 
ature in  the  tunnels  in  summer  is  apt  to  cause  chills  to 
passengers.  But  this  temperature,  which  is  pretty  nearly 
the  same  all  the  year  round,  is  admittedly  not  lower  than 
50  degs.  Fah.  In  the  past  hot  summer  the  City  &  South 
London  Company  actually  found  it  to  its  advantage  to 
put  up  notices  at  the  entrances  to  its  stations,  calling 
attention  to  the  cool  atmosphere.  Complaint  was  also 
made  by  the  Boston  Commission  to  the  noise  while  the 
train  is  running,  but  in  reality  this  is  not  excessive,  and 
in  the  case  of  all  the  lines  about  to  be  constructed  it  will 
largely  be  obviated  by  a  modification  of  the  tunnel  lining. 
The  sharp  curves  on  the  existing  line  which  give  rise  to 
disagreeable  jerks  at  times,  especially  near  the  termini, 
will  not  exist  on  any  of  the  forthcoming  lines,  and  the 
gradients  will  not  be  so  severe.  It  must  be  remembered 
that  the  City  &  South  London  Railway  was  built  as  an 
experimental  line,  and  that  from  it  a  great  deal  has  been 
learned. 

The  success  of  this  railway  led  to  the  organization 
of  companies  to  build  other  roads.  We  present  here  a 
map  which  shows  the  principal  steam  railways  in  London, 
the  existing  City  &  South  London  Electric  Railway,  the 
authorized  deep  tunnel  railways,  and  the  proposed' lines 
of  the  latter  class.  To  avoid  complication  on  the  map, 
the  minor  steam  lines  are  not  shown.  It  has  to  be  borne 
in  mind  that  the  greater  part  of  the  area  in  question  is 
densely  built  over.  The  thin  lines  are  the  steam  rail- 
ways, the  thick  continuous  line  the  City  &  South  London, 
and  the  thick  dotted  lines  the  prospective  deep  tunnel 
railways.  The  position  of  a  few  of  the  more  important 
thoroughfares  where  they  cross  the  new  lines  is  indicated. 
Stations  are  also  marked  on  the  coming  railways. 

It  is  proper  to  mention  that  as  regards  the  London, 
Walthamstow  &  Epping  Forest  Railway,  which  is  to  be 
promoted  in  the  coming  session  of  Parliament,  only  three 
and  a  quarter  miles  of  the  total  is  to  be  in  tunnel  and 
worked  by  electricity,  the  rest  being  in  the  country  and 
in  the  open,  and  it  will  be  operated  by  steam  locomotives. 


Near  the  point  where  the  railway  emerges  on  the  surface, 
as  a  glance  at  the  plan  will  show,  there  are  junctions 
with  several  lines,  so  that  the  continuation  of  electricity 
would  be  impracticable.  But  making  this  allowance,  it 
will  be  seen  that  the  total  mileage  on  all  the  railways  pro- 
posed to  be  operated  by  electricity  or  cable  is  thirty-eight 
miles.  If  we  take  this  on  the  American  plan  of  reckoning 
every  mile  of  double  track  as  two  miles,  the  total  of  the 
roads  to  be  worked  is  seventy-six  miles.  This  when  com- 
pleted will  be  a  glorious  achievement,  but  even  then  it  is 
doubtful  whether  London  will  have  in  proportion  to  its 
population  a  system  of  local  communication  approaching 
that  of  many  of  the  cities  of  the  United  States.  However, 
success  will  lead  to  extensions. 

The  following  is  a  complete  list  of  the  authorized 
and  proposed  lines,  with  the  lengths  of  each: 


authorized.  Miles. 

Central  London  Railway   6}4 

Baker  Street  &  Waterloo  Railway   3 

City  &  South  London  Railway,  Islington  &  Clapham 

extensions   3^ 

City  &  South  London  Railway  as  presently  open   3^ 

Great  Northern  &  City  Railway   3 

Hampstead,  St.  Pancras  &  Charing  Cross  Railway. .....  5 

Waterloo  &  City  Railway  

Total   26  Miles. 

proposed.  Miles. 

Clapham  Junction  &  Paddington  Railway   4^ 

Edgeware  Road  &  Victoria  Railway   4^ 

London,  Walthamstow  &  Epping  Forest  Railway   14 

Total   22;;4  Miles. 

The  Central  London  Railway,  of  which  the  engineers 
are  Sir  John  Fowler,  Sir  Benjamin  Baker  and  J.  H.  Great- 


head,  was  the  first  of  these  railways  to  be  authorized,  and 
in  many  respects  it  is  the  most  important.  The  stations 
will  be  at  some  of  the  busiest  centers  of  London  activity. 
It  is  intended  at  first  to  run  trains,  each  seating  336  pas- 
sengers, at  intervals  of  three  minutes.  The  total  journey 
will  be  accomplished  in  about  twenty-five  minutes.  As- 
suming each  train  to  take  on  half  as  many  passengers  as 
it  could  seat  at  one  time  (as  is  the  case  on  the  City  & 
South  London),  and  that  the  working  hours  were  110  per 
week,  a  five  minute  service  would  carry  twenty-four  and 
a  half  million  passengers  per  annum,  while  a  two  minute 
service  would  convey  sixty-one  and  one-third  million. 
This  calculation  for  a  railway  three  miles  long  will  enable 
readers  to  have  an  idea  of  the  capacity  of  the  other  pro- 
jected lines. 


Electric  Railway  Construction  in  Europe. 


The  Allgemeitie  Elektricitats-Gesellschaft,  of  Berlin,  has 
sent  us  the  following  list  of  electric  railways  which  it 
had  installed  or  was  installing  October  11,  1893.  The 
first  six  are  in  operation;  the  remaining  eight  are  in 
course  of  construction  : 


Name  of  Town. 

Started. 

Put  In  operation. 

Length  or  street 
In  km.  (.62  mile.) 

Length  of  track 
In  km. 

DO 
CD 

*J  — 
2  CO 

a  a 

CO 

CD  oi 

tarn 

a> 

Maximum  grade. 

System. 

Motor  cars. 

Trail  cars.  1  -° 

Slotors. 

Halle  

1891 

1891 

7.74 

9.67 

1 

1.20 

trolley 

25 

13 

50 

Halle  extension  to 

WlUeklnd-Trotha 

1892 

1892 

4.82 

7.2-1 

1 

1.20 

in 

20 

Gera  

1892 

9.4 

10.7 

1 

1  20 

18 
6 

16 

?6 

1892 

3 

4 

1.512 

1.9.5 

12 

1893 

17.66 

28 

1.43' 

1.40 

40 

25 

80 

Essen,  Altendorf- 

Borbeck  line  

1893 

12  3 

13.5 

1 

1.16 

13 

6 

26 

Essen.  Nonlstern  & 

Essen  B.  Bredeney 

1893 

6.78 

9.15 

1 

1.35 

14 

Chemnitz  

1893 

11.7 

20.8 

.915 

1.30 

24 

'26' 

48 

Dortmund  

1893 

10.5 

11.95 

1.435 

1.40 

26 

20 

52 

i«);i 

6.5 

7.5 

1.435 

1.15 

11 

7 

22 

Lubeck  

1893 

9.87 

13.63 

1.100 

1.20 

2i 

20 

48 

Berlin  

1893 

1.435 

level 

accumulator 

3 

3 

Klew  Extension  

1893 

"9  " 

1.512 

1.14.4 

trolley 

22 

44 

3  5 

5.8 

1 

1.12 

S 
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The  Altoona  &  Logan  Valley  Electric  Railway. 


The  line  of  the  Altoona  &  Logan  Valley  Electric 
Railway  Company,  of  Altoona,  Pa.,  is  an  interurban  one, 
as  will  be  seen  from  the  accompanying  engraving,  which 
shows  the  route  of  the  road.  As  the  company  owns  3,600 
of  the  4,000  shares  of  the  City  Passenger  Railway  Com- 
pany, of  Altoona,  and  operates  the  road  of  that  company, 
it  thus  controls  the  entire  electric  railway  system  of  Al- 
toona. The  line  of  the  company  is  divided  into  three 
sections:  Hollidaysburg,  extending  from  the  public  square 
In  Hollidaysburg  to  the  12th  Street  Bridge,  Altoona,  a  dis- 
tance of  6.6  miles;  the  city  division,  comprising  the 
entire  electric  railway  system  in  Altoona,  twelve  miles  in 
length,  and  the  Bellwood  division,  which  passes  through 
Juniata  and  Blair  Furnace  to  Bellwood.  This  is  now  in 
course  of  construction,  and  will  be,  when  completed,  six 
miles  in  length.  The  entire  system  serves  a  population 
of  about  60,000. 

The  power  station  is  located  about  1.8  miles  from 
the  center  of  Altoona,  as  shown  on  the  map,  and  with 
the  car  house  is  contained  in  a  building  118  X  105  ft.  6 
ins.  This  structure  is  of  brick  with  a  slate  root,  and 
was  designed  by  W.  B.  Powell,  of  Philadelphia.  The 
stack  is  of  sheet  iron,  100  ft.  in  height  and  five  feet 
inside  diameter.  The  engine  room  measures  42  ft.  6  ins.  X 
72  ft.  6  ins.,  and  contains  two  200  h.  p.,  compound  engines 
with  cylinders  measuring  20  x  24  ins.,  supplied  by  the 
Altoona  Manufacturing  Company.  These  engines  are 
direct  belted  by  means  of  sixteen  inch  Munson  belts  to  two 
200  k.  w.  General  Electric  multipolar  generators.  The 
switchboard  is  of  the  standard  slate  panel  type,  manufact- 
ured by  the  General  Electric  Company,  and  supplied  with 
switches,  automatic  circuit  breakers,  etc.  The  boiler  room 
measures  40  ft.  2  ins.  X  35  ft.  6  ins.,  and  contains  two  250 
h.  p.  Heine  safety  boilers  and  one  800  h.  p.  National  feed- 
water  heater.  The  piping  is  covered  with  asbestos  cov- 
ering. The  station,  being  in  the  midst  of  the  coal  region, 
no  condensers  are  used.  Fuel  costs  $1.25  per  ton  of  2,000 
lbs.,  and  is  delivered  from  the  cars  directly  above  the  fur- 
nace doors,  where  it  is  shoveled  into  the  furnaces. 

The  car  house,  which  adjoins  the  station,  as  men- 
tioned above,  is,  separated  from  it  by  fire  walls,  and  meas- 
ures 34  X  118  ft.  It  contains  three  tracks  with  pits  to 
facilitate  the  inspection  of  motors,  running  gear,  etc. 

The  track  is  laid  with  seventy  pound  girder  and  fifty- 
six  pound  T  rail,  an  eighty-five  pound  rail  being  used  at  the 
curves.  The  girder  rail  is  used  in  the  city  limits  of  Al- 
toona and  the  borough  limits  of  Hollidaysburg,  and  the  T 
rail  across  the  country.  The  ties  are  of  6  X  6  ins.  X  7^2 
ft.,  and  number  fourteen  to  a  thirty  foot  rail.  Wharton 
spring  switches  are  used  with  the  girder  rail,  and  Penn- 
sylvania Steel  Company's  point  switches  with  the  T  rail. 
The  joint  connections  are  made  with  six  hole,  angle  splice 
bars.  The  joints  are  then  double  bonded  with  No.  o  copper 
wire  connected  with  channel  pins.  Each  fifth  rail  is  also 
cross  bonded  to  the  opposite  rail  with  No.  o  copper  wire, 
and  ground  plates  are  buried  each  1,000  ft.  The  com- 
pany cares  for  the  pavement  between  the  rails  and  for 
eighteen  inches  on  either  side.  The  paving  is  of  brick  and 
cobble  stones,  and  the  track  is  surfaced  with  engine  cin- 
ders and  ballasted  with  stone. 

The  overhead  construction  is  carried  on  round  chest- 
nut poles  thirty  feet  in  length.  The  trolley  wire  is  No.  o 
B.  &  S.  gauge,  hard  drawn  copper,  and  the  feed  wire  is 
No.  o  triple  braided,  weatherproof.  All  the  line  appli- 
ances are  of  the  General  Electric  type. 

The  motor  cars  operated  by  the  company  are  thirty- 
four  in  number,  fifteen  belonging  to  the  Altoona  & 
Logan  Valley  Railway  Company  and  nineteen  to  the  City 
Passenger  Railway  Company.  The  trail  cars,  of  which 
there  are  fourteen,  are  divided,  eight  and  six  respectively, 
between  the  two  companies.  The  gauge  is  five  feet  three 
inches.  Both  motormen  and  conductors  are  paid  twelve 
and  a  half  cents  per  hour.  The  cars  are  mounted  on 
Brill  rigid,  No.  21  trucks.  The  motor  equipment  is  the 
Edison  sixty  horse  power,  and  the  Westinghouse  fifty  horse 
power  type.  The  interior  furnishing  of  the  cars  is  very 
tasteful,  the  seats  being  of  mahogany  covered  with  Wilton 
carpet.    Lewis  &  Fowler  registers  are  used. 
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The  cars  are  heated  by  both  stoves  and  electric  heat- 
ers, the  Consolidated  Car  Heating  Company's  apparatus 
being  employed  in  the  latter  case.  The  company  buys 
its  wheels  of  the  Lobdell  Car  Wheel  Company  and  has 
adopted  a  thirty-three  inch  wheel  with  a  two  and  a  half 
inch  tread.  The  rolling  stock  of  the  company  also  in- 
cludes some  snow  plows  supplied  by  the  Brooklyn  Rail- 
way Supply  Company,  of  Stamford,  Conn. 

In  its  machine  shop  the  company  has  installed  a  large 
lathe,  vices,  block  and  fall,  etc.,  for  making  all  ordinary 
repairs. 

Two  views  of  attractions  established  by  the  company 
for  stimulating  traffic  on  the  road  are  given  in  the  ovals 
in  the  engraving.  These  are  views  of  Lakemont  Park  be- 
tween Altoona  and  Hollidaysburg  owned  by  the  company, 


FIG.  1  — NEAT  OVERHEAD  WIRING— PITTSBURGH 


and  where  a  first  class  pleasure  resort  has  been  created. 
The  plan  of  improvement  during  the  coming  year  at  this 
point  contemplates  the  erection  of  a  gravity  railroad,  a 
merry-go-round,  the  purchase  of  electric  launches,  and 
the  supplying  of  a  baseball  diamond.  In  addition  to 
these  attractions  a  considerable  part  of  the  park  has  been 
left  in  its  wooded  condition,  so  that  every  variety  of 
pleasure  seeker,  whether  anxious  for  rest  or  activity  can 
be  suited. 

The  officers  of  the  Altoona  &  Logan  Valley  Railroad 
are:  President,  John  Lloyd;  secretary  and  treasurer,  C.  A. 
Buch;  superintendent,  C.  L.  West.  The  chief  engineer 
is  A.  C.  Shand,  and  the  electrician  W.  H.  Markland. 


During  January  a  contract  was  closed  between  the 
French  Government  and  Mr.  Berlier,  the  well  known 
French  engineer,  relating  to  the  construction  and  opera- 
tion of  electric  underground  railroads  in  Paris.  About 
twenty-five  miles  of  line  will  be  built. 


The  long  projected  railroad  up  the  slopes  of  the 
Jungfrau,  will,  it  is  said,  at  last  be  constructed,  permission 
having  been  obtained  from  the  Swiss  Federal  Council. 
The  rack  system,  in  connection  with  electricity,  will  be 
employed. 


_  A  CONTROLLING  interest  in  the  Nashua  (N.  H.)  Street 
Railway  Company  has  been  secured,  it  is  said,  by  Boston 
capitalists. 


The  Pittsburgh,  Allegheny  &  Manchester  Trac= 
tion  Company. 

The  Pittsburgh,  Allegheny  &  Manchester  Traction 
Company  of  Pittsburgh,  incorporated  July  25,  1891, 
was  formed  by  the  consolidation  of  the  Pittsburgh,  Alle- 
gheny &  Manchester  Passenger  Railway  Company,  a 
street  railroad  company  dating  from  1859,  and  the  Pitts- 
burgh Union  Passenger  Railway  Company,  incorporated 
in  1879.  The  charters  and  franchises  granted  to  the 
Pittsburgh,  Allegheny  &  Manchester  Traction  Company 
have  a  life  of  999  years,  as  have  those  granted  to  the 
roads  entering  into  the  consolidation.  The  districts 
through  which  the  lines  of  this  company  run,  include 
the  business  part  of  Pittsburgh  and  Allegheny  City,  as 


ALLEGHENY  &  MANCHESTER  TRACTION  CO. 

well  as  the  most  desirable  residence  portion  of  Allegheny, 
while  two  of  its  branches  serve  a  section  of  the  city  in 
which  many  of  the  large  manufacturing  establishments 
are  situated.  Connection  between  Allegheny  and  Pitts- 
burgh is  obtained  by  two  bridges  across  the  Allegheny, 
which  are  controlled  by  the  company.  One  of  these 
bridges,  shown  with  its  Pittsburgh  approach  on  this  page, 
is  the  most  modern  of  the  many  Pittsburgh  bridges,  and 
claimed  to  be  the  finest  bridge  structure  in  Western  Penn- 
sylvania. 

The  road  was  operated  as  a  horse  road  until  1891, 
when  horse  power  gave  way  before  electricity,  and  the 
road  underwent  entire  reconstruction.  In  August,  1890, 
the  reconstruction  of  the  tracks  was  begun,  and  the  heavy 
girder  rails,  sixty-three  pounds  per  yard,  laid  upon  a  per- 
manent roadbed  with  a  concrete  foundation.  At  the 
same  time  the  entire  length  of  all  its  branches  was  laid  in 
block  stone. 

Desirous  of  escaping  the  many  difficulties  and 
dangers  incident  to  overhead  wires  and  accidents  which 
might  happen  to  them,  a  more  than  ordinary  substantial 
overhead  structure  was  determined  on.  The  iron  poles 
used  are  in  three  sections  of  extra  heavy  tubing  of  six, 
five  and  four  inch  iron  respectively,  put  together  in  the 
following  lengths:  Six  inch  section  twenty  feet  long,  five 
inch  section  seven  feet  long,  four  inch  section  five  feet 
long,  making  a  pole  twenty-eight  feet  in  length.  These 
poles  are  set  in  concrete  along  both  sides  of  the  street. 
Cross  suspension  methods  are  used  throughout,  the  cross 
wires  of  heavy  iron  cable  being  fastened  to  the  securing 
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devices  on  the  poles  by  being  bent  round  brass  thimbles 
and  then  soldering  the  free  end  fast  into  a  brass  sleeve. 
The  whole  wiring  system  is  divided  into  four  main  sec 
tions,  and  these  sections  are  again  further  divided  on  the 
streets  through  section  boxes.  The  insulators  and  over- 
head devices  of  all  kinds  are  of  General  Electric  manu- 


FIG.  2.— ENGINES — PITTSBURGH,  ALLEGHENY  &  MANCHESTER  TRACTION  CO 


facture,  and  are  retained  as  standard  by  the  road,  and 
have  given  good  satisfaction.  Fig.  1  shows  the  approach 
to  the  new  Sixth  Street  bridge  across  the  Allegheny 
River,  connecting  Pittsburgh  to  Allegheny.  The  intricate 
special  work  shown  in  the  foreground,  built  by  the  John- 
son Company,  is  of  its  welded  construction.  All  crosses, 
mates,  etc.,  have  been  provided  with  removable  floor 
plates,  so  as  to  prolong  the  life  of  otherwise  expensive 
track  maintenance. 

The  power  station  of  an  electric  railway  company 
having  been  built,  the  cost  of 
operation  depends  largely  upon 
its  location,  design  and  equip- 
ment, and  if  any  one  of  these 
elements  has  been  overlooked 
or  carelessly  selected,  the  re- 
sulting increased  cost  of  opera- 
tion will  remain  a  fixed  charge 
always,  from  which  there  is  no 
escape.  In  considering  the 
matter  of  the  power  station,  the 
Pittsburgh,  Allegheny  &  Man- 
chester Company  decided  to 
locate  its  plant  on  the  lines  of 
two  competing  steam  railroad 
companies,  and  on  the  Ohio 
River,  for  reasons  which  are 
obvious.  The  boiler  plant  con- 
sists of  two  batteries  of  four 
horizontal  water  tube  type  boil- 
ers, equipped  with  locomotive 
shaking  grates,  built  by  the 
Robert  Wetherill  Company. 
The  coal  is  delivered  to  the 
boiler  room  from  drop  bottom 
cars,  run  on  an  elevated  trestle, 
and  arrangements  have  also 
been  made  to  obtain  a  coal  sup- 
ply direct  from  the  river.  The 
engine   plant   consists   of  two 

compound,  condensing  Wetherill-Corliss  engines,  and 
two  smaller  engines  manufactured  by  Russell  &  Com- 
pany of  Massillon,  O.  Keystone  injectors  and  Epping- 
Carpenter  pumps  are  used. 

The  generator  equipment  consists  of  four  General 
Electric  multipolar,  300  K.  w.  generators,  and  four  multi- 
polar, 75  k.  w.  generators  of  the  same  make.  Coupled 
together  and  belted  with  one  Munson  belt  to  each  Corliss 
engine  are  two  of  the  300  k.  w.  generators,  and  belted 


tandem  to  each  of  the  smaller  engines  are  two  of  the  75 
K.  w.  generators.  Considerable  attention  has  been  given 
to  the  matter  of  foundations  and  alignment,  so  that  the 
large  generators,  coupled  and  driven  in  the  manner 
described,  run  without  the  slightest  trouble.  The  entire 
generating  plant,  including  boilers,  piping,  engine  and 
generators,  are  in  duplicate. 

As  brought  out  forcibly  at  the  last 
Street  Railway  Convention,  the  greatest 
economy  of  operation  can  best  be  ob- 
tained by  operating  the  engines  and  gen- 
erators at  their  rated  capacity,  and  this 
method  is  closely  followed  in  the  plant 
under  consideration.  When  the  load  is 
light,  one  Corliss  engine  suffices,  but  in 
the  morning  and  evening,  when  the 
travel  is  heavy,  one  of  the  smaller  engines 
is  thrown  on,  and,  as  more  cars  are  put 
on,  still  a  third  engine  is  added,  so  that 
the  plant  is  kept  at  work  at  its  most 
efficient  point  under  all  conditions. 

Special  attention  has  been  given  to 
the  station  wiring  to  make  it  compact, 
accessible  and  safe.  The  wires  from  the 
generators  reach  the  switchboard  by 
conduits,  and  leave  on  permanent  brack- 
ets. The  switchboard  is  equipped  with 
the  usual  main  switches,  ammeters,  volt- 
meters, automatic  circuit  breakers  with 
electrical  reset,  and  recording  wattmeters. 
Between  the  two  smaller  engines  is  a 
jackshaft  carryingtwo  pulleys.  This  shaft  can  be  coupled 
to  either  of  the  small  engines.  From  it  the  arc  machine 
is  run,  which  is  used  for  lighting  the  power  station,  car 
station,  repair  shops  and  yards.  All  the  electrical  appar- 
atus in  the  station  was  built  and  installed  by  the  General 
Electric  Company. 

The  car  stations  are  located  at  the  corner  of  Beaver 
and  Island  Avenues,  Allegheny  and  Ohio  and  Chestnut 
Streets.  The  main  car  station  has  a  capacity  of  sixty 
cars,  and  is  designed  with  the  special  end  in  view  of  hand- 


FIG.  3.— GENERATORS—PITTSBURGH,  ALLEGHENY       MANCHESTER  TRACTION  CO. 


ling  the  cars  rapidly.  No  repair  work  is  done  in  this  sta- 
tion. In  order  to  facilitate  the  handling  of  the  cars,  an 
electric  transfer  table  is  used,  power  being  applied  directly 
on  the  axles  by  two  railway  type,  three  horse  power  each, 
motors,  current  being  taken  from  a  conduit  in  the  center 
of  the  transfer  table  tracks.  These  motors  are  operated 
by  the  ordinary  street  car  rheostat  and  reversing  switches. 
This  transfer  table  has  proved  a  great  saver  both  in  time 
and  labor,  one  man  being  able  to  handle  the  entire  equip- 
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ment  of  cars  by  its  use.  It  is  of  special  service  in  adding 
or  taking  off  trailers  as  demanded  by  the  variations  in  the 
traffic  demand  at  different  times  of  the  day.  There  are 
two  other  car  stations  with  a  capacity  of  storing  forty 
cars.  The  rolling  stock  consists  of  fifty-eight  motor  cars, 
fourteen  trail  cars,  two  snow  sweepers,  one  sprinkling  car, 
salt  cars,  etc.  The  motor  cars  are  equipped  with  the  Gen- 
eral Electric  mo- 
tor, G. E.  8oo,which 
has  been  adopted 
by  the  Pittsburgh, 
Allegheny  &  Man- 
chester Company 
on  account  of  its 
lightness,efficiency 
and  the  perfect 
protection  afford- 
ed in  its  construc- 
tion from  rain, 
snow  or  dirt.  Con- 
trol is  effected  by 
the  series  parallel 
controller. 

In  addition  to  the  power  station  a  repair  shop  has  been 
built,  having  in  it  paint  shop,  wood  working  shop,  black- 
smith's shop,  assembling  floor  and  machine  shop.  There 
is  also  a  spacious  store  room,  and  the  company  is  in  a  pos- 
tion  to  repair  and  maintain  its  entire  equipment  and  power 
house,  rolling  stock,  track  and  buildings.  The  tools  in 
the  machine  shop  and  wood  working  shop  are  operated 
by  electric  motors,  and  all  the  buildings  are  heated  by 
steam,  which  acts  as  a  preventive  on  the  charge  of  too 
high  rates  by  the  insurance  companies. 

Street  railways  operating  through  thickly  settled 
cities,  especially  sections  through  where  large  manufact- 
uring industries  are  carried  on,  are 
subjected  to  numerous  annoyances, 
such  as  vehicles  breaking  down  and 
blocking  the  tracks,  fires  and  acci- 
dents of  all  kinds.  To  provide 
against  such  contingencies,  an 
emergency  wagon  has  been  built, 
supplied  with  tools,  jacks,  hoists 
and  various  other  devices.  This 
wagon  is  operated  on  the  same  prin- 
ciple as  a  police  patrol  or  ambu- 
lance, and  is  accorded  equal  rights 
on  the  streets  with  them.  The 
comfort  and  convenience  of  the  em- 
ployes has  also  been  looked  after, 
and  a  nicely  furnished,  well  light- 
ed room  has  been  provided  for 
them.  Well  equipped  wash  rooms, 
etc.,  are  also  provided,  and  employes 
are  required  at  all  times  to  present  a 
neat  and  business-like  appearance. 
One  of  the  novel  features  intro- 
duced by  the  road  is  the  use  of  trail 
cars  as  smokers  to  take  care  of  a 
constantly  increasing  traffic.  They 
are  a  source  of  .considerable  traffic 
profit  to  the  company  and  comfort 
both  to  smokers  and  non-smokers. 

In  the  equipment  of  this  road, 
the  perfection  of  its  operation  and 
maintenance,  the  reliability  of  its 

service,  the  company  has  achieved  for  itself  a  most  envi- 
able record.  That  it  has  the  universal  good  will  of  its  pat- 
rons is  perhaps  the  best  evidence  of  the  satisfaction  it 
gives. 

The  capital  stock  of  the  company  is  $3,000,000,  with 
a  bonded  indebtedness  of  $1,500,000.  The  officers  are: 
J.  H.  Dalzell,  president;  Joshua  Rhodes,  vice-president; 
A.  M.  Neeper,  secretary;  William  Montgomery,  treasurer, 
and  G.  F.  Greenwood,  general  manager. 


The  Twin  Series  Motor  in  New  York. 


One  of  the  twin  series  motor  equipments  manufact- 
ured by  the  United  Columbian  Electric  Company,  of 
Kingston,  N.  Y.,  has  been  in  operation  for  some  time  on 
the  line  of  the  Union  Railway,  of  New  York  City.  The 
motor,  which  was'described  in  our  November  issue,  is  of 


FIG.  1.— TWIN  SERIES  MOTOR  TRUCK— UNION  RAILWAY,  NEW  YORK  CITY. 


fifty  horse  power,  with  two  armatures  geared  directly  to 
the  axles.  The  truck  used  is  a  Peckham,  type  6A,  with  a 
six  foot  wheel  base,  and  the  car  employed  is  the  St.  Louis 
car,  eighteen  feet  in  length.  The  characteristics  of  the 
equipment  are  ease  of  riding  and  going  around  curves, 
with  ease  of  starting.  The  car  makes  good  speed,  and 
shows  particularly  no  slowing  down  on  ascending  a  6  per 
cent,  grade.  Some  recent  tests  have  been  made  of  econ- 
omy of  current  in  comparison  with  motors  of  other  types, 
which  show  very  well  for  the  twin  series  equipment.  Fig.  1 , 
shows  the  truck  with  motor  equipment,  and  Fig  2,  the 
car  now  in  New  York  City.    The  handsome  building  in 


FIG.  2.— CAR  EQUIPPED  WITH  TWIN  SERIES  MOTOR— UNION  RAILWAY,  NEW  YORK  CIIy. 


the  background  of  the  latter  engraving  is  the  car  house 
of  the  Union  Railway  Company. 

Four  cars  equipped  with  this  type  of  motor  have  been 
in  use  in  Mobile,  Ala.,  for  some  time,  but  though  operat- 
ing under  quite  severe  conditions,  the  amperage  has 
rarely  risen  above  fifty. 


The  Lewiston  (Me.),  &  Auburn  Street  Railway  has 
changed  hands;  the  purchaser  is  Edward  E.  Proctor,  of 
Wakefield,  Mass. 


The  Shamokin  (Pa.)  &  Bear  Valley  Electric  Railway 
Company  has  been  incorporated,  with  a  capital  stock  of 
$100,000.  The  president  of  the  company  is  E.  C.  Hamil- 
ton, of  Shamokin.  Others  interested  are:  G.  W.  Smith, 
W.  W.  Ker,  of  Philadelphia;  Charles  M.  Clermont,  of 
Sunbury,  and  Martin  Markle,  of  Shamokin. 
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THE  TRANSFORMATION  OF  BALTIMORE. 
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BALTIMORE  TRACTION  COMPANY. 


Some  important  work  in  both  cable  and  electric  con- 
struction has  been  done  by  the  Baltimore  Traction 
Company  during  the  past  two  years,  and  the  mileage  of 
the  system  has  been  largely  increased  by  the  absorption 
of  other  roads  and  the  construction  of  new  lines.  Of  the 
seventy-five  miles  of  track  now  included  in  the  system  of 
this  company,  thirty-five  miles  are  operated  by  electricity, 
fifteen  miles  by  cable,  and  twenty-five  miles  by  horses. 

The  Druid  Hill  Avenue  cable  line,  which  has  been  in 
operation  since  May  23,  1891,  was  the  first  step  towards 


pany,  found  it  no  simple  problem  to  get  the  driving 
machinery  inside  the  church  walls,  but  he  did  it  neverthe- 
less, and  the  plant  has  been  running  smoothly  for  nearly 
a  year  and  a  half. 

The  driving  machinery  is  placed  on  the  old  floor 
level  of  the  church,  high  enough  above  the  street  level  to 
give  abundant  daylight  in  the  lower  part  of  the  building. 
The  engine  room  is  79  X  58  ft.,  the  tension  room  is  51  X 
72  ft.,  the  boiler  room  is  41  X  104  ft.,  and  the  coal  room 
is  41  X  47  ft.  The  machinery  consists  of  two  plain  Cor- 
liss engines,  36  X  60  ins.,  built  by  the  Corliss  Steam 
Engine  Company,  of  Providence,  R.  I.,  and  driving  gear 


FIG.  1 .— GILMOR  STREET  CABLE  POWER  STAT  ION — BALTIMORE  TRACTION  CO. 


rapid  transit  on  the  part  of  this  company;  in  fact,  it  was 
virtually  the  beginning  of  rapid  transit  in  Baltimore.  The 
Gilmor  Street  cable  line,  which  runs  West  from  the 
center  of  the  city  and  then  North  to  Druid  Hill  Park,  is 
built  upon  the  same  general  plan  as  the  first  line,  with 
some  changes  in  the  driving  machinery.  The  strictly 
unique  feature  of  the  Gilmor  Street  line  is  its  power 
house,  the  "  Epworth  "  power  station,  as  it  is  called  from 
the  fact  that  the  machinery  is  installed  in  what  was 
formerly  the  Epworth  Methodist  church,  at  the  corner  of 
Gilmor  and  Mosher  Streets.  As  this  vacant  church 
seemed  to  be  the  only  property  obtainable  for  the  pur- 
pose, it  was  decided  to  transform  it  into  a  power  station. 
The  spire  still  stands,  there  is  a  great  circular  stained 
glass  window  in  the  front  wall,  and  the  chandeliers, 
gallery,  etc.  are  undisturbed.  A  boiler  house  of  the  same 
style  of  architecture  adjoins  the  church  building,  and  an 
extension  in  the  rear  contains  the  tension  run.  Francis 
H.  Hambleton,  the  chief  engineer  of  the  Traction  Com- 


for  two  ropes,  built  by  the  Robert  Poole  &  Son  Company. 
The  steam  plant  consists  of  three  batteries  of  two  boilers 
each,  room  being  left  for  an  additional  battery  when  re- 
quired. All  the  steam  piping  and  connections  in  the 
engine  room  are  beneath  the  floor.  Owing  to  the  scant 
width  of  the  building,  one  engine  stands  outside  the 
original  church  wall  in  an  extension,  the  twenty-four  foot 
flywheel  being  inside  the  engine  room,  and  clearing  the 
arches  of  the  roof  by  a  scant  inch.  The  two  cables,  10,- 
000  and  22,000  ft.  in  length,  are  driven  at  the  same  speed 
— eleven  and  a  half  miles — but  each  has  its  independent 
driving  gear.  A  rope  drive  of  twelve  ropes  is  used,  the 
driving  pulleys  being  ten  feet  in  diameter,  and  the  driven 
wheels  twenty-four  feet.  In  this  rope  drive,  Mr.  Hamble- 
ton has  introduced  a  device  for  equalizing  the  strain  on 
the  cables.  Instead  of  driving  the  two  twenty-four  foot 
pulleys  of  each  set  of  gears  from  a  single  ten  foot  pulley 
on  the  main  engine  shaft,  the  driving  pulley  is  split  and  pro- 
vided with  a  compensating  gear  on  the  order  of  the  Whit- 
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ton  gear  for  cable  drums.  With  this  compensating  gear 
on  the  rope  drive,  and  the  Walker  differential  cable 
drums,  a  complete  equalization  of  the  power  is  assured. 
The  cable  drums  are  thirteen  feet  six  inches  in  diameter. 
The  tension  device,  which  was  designed  by  the  engineers  of 
the  company  and  the  builders,  the  Robert  Poole  &  Son 
Company,  consists  of  the  usual  traveling  carriage  and 
weights  rising  and  falling  in  a  fifteen  foot  pit.  The  tail 
rope  of  the  carriage  passes  over  a  fixed  sheave  at  the  ex- 
treme end  of  the  run,  through  a  sheave  on  the  weight, 
and  up  again  to  a  geared  drum,  by  which  any  abnormal 
variations  in  the  tension  or  length  of  the  cable  can  be 
met.  By  this  arrangement  the  entire  length  of  the  run 
is  utilized  and  the  somewhat  limited  space  is  used  to  the 
best  advantage.  This  plant  has  capacity  in  excess  of  its 
present  requirements,  but  it  was  designed  with  a  view  to 
future  needs  and  possible  extensions  of  the  line. 

The  suburban  lines  of  the  Traction  system  form  an 
interesting  feature.  The  Pikesville  line,  which  starts  at 
the  terminus  of  the  cable  lines  at  Druid  Hill  Park,  fol- 
lows the  turnpike  to  Pikesville,  a  distance  of  about  seven 
miles.  This  line  was  first  changed  from  a  horse  road  to 
a  single  track  electric  line  in  1892,  by  E.  D.  Smith  &  Son, 
but  soon  afterwards  it  was  double  tracked  for  its  entire 
length  by  E.  Saxton.  It  is  laid  with  fifty-six  and  fifty- 
eight  pound  T  rails,  from  the  Pennsylvania  Steel  Com- 
pany, and  is  rock  ballasted.  Wooden  center  poles  are 
used,  and  the  overhead  work  is  especially  noteworthy,  be- 
cause of  the  care  with  which  it  was  done.  The  roadbed, 
too,  is  in  excellent  condition,  and  the  entire  line  is  a  good 
example  of  first  class  suburban  construction.  The  line 
passes  several  race  tracks  and  other  resorts  which  furnish 
a  heavy  summer  travel,  and  the  country  traversed  prom- 
ises to  be  the  scene  of  important  suburban  development, 
a  feature  that  has  hitherto  been  almost  wholly  lacking  in 
Baltimore.  Lewis  &  Fowler  sixteen  foot  cars  are  used  on 
this  line,  with  two  twenty-five  horse  power  Westinghouse 
motors  to  each  car.  When  travel  is  heavy  trailers  are 
used.  About  midway  on  the  line  a  double  track  spur 
runs  to  Arlington,  a  small  suburb,  and  it  is  probable  that 
the  importance  of  the  road  will  be  largely  increased  by 
the  construction  of  other  feeders. 

Power  for  the  Pikesville  line  and  portions  of  the  other 


h.  p.  Mcintosh  &  Seymour  engine  belted  to  an  Edison 
generator,  and  two  150  h.  p.  Ball  engines,  with  two  150 
h.  p.  Edison  generators.  From  this  station  is  also  sup- 
plied a  portion  of  the  current  for  operating  the  Carey 


FIG.  2. — VIEW  ON  DRUID  HILL  AVENUE — BALTIMORE 
TRACTION  CO. 


Street  electric  line,  which  was  changed  to  its  present 
power  during  the  last  fall.    This  line  runs  from  Druid 


FIG  3.— PIKESVILLE  ELECTRIC  LINE— BALTIMORE  TRACTION  CO. 


lines  is  furnished  from  a  small  plant  in  the  power  house 
of  the  Druid  Hill  Avenue  cable  road.  This  plant  con- 
tains a  250  h.  p.  Westinghouse  direct  coupled  unit,  a  250 


Hill  Park  to  Fort  McHenry  at  the  extreme  southeastern 
limit  of  the  city,  using  the  cable  tracks  of  the  company 
for  a  portion  of  the  way  to  the  center  of  the  city.  Lewis 
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&  Fowler  and  Lamokin  cars  and  Westinghouse  equip- 
ment are  used  on  this  line.  Last  June  the  Traction 
Company  purchased  the  Curtis  Bay  electric  road  which 
commenced  operations  in  May,  1892.  This  line  starts 
from  the  lower  part  of  the  city  and  runs  across  the  Pat- 


FIG.  4. -CHARLES  STREET  POWER  STATION— BALTIMORE  TRACTION  CO. 


apsco  River  to  Curtis  Bay,  a  manufacturing  suburb  of 
considerable  importance  located  about  five  miles  below 
the  city  limits  on  the  water  front.  The  Carey  Street  line 
of  the  Traction  Company  gives  this  road  a  city  connec- 
tion and  makes  it  an  important  link  in  the  system  of  the 
company.  The  Curtis  Bay  line  has  its  own  power  plant 
on  the  south  side  of  the  Patapsco  River,  consisting  of 
three  250  h.  p.  Mcintosh  &  Seymour  engines  and  Edison 
generators,  and  three  150  h.  p.  Baschor  boilers  and  two 
300  h.  p.  Climax  boilers.  Below  the  city  limits  this  road 
runs  chiefly  through  a  rural  section  and  is  laid  with  fif ty- 


FIG.  5. — JUNCTION  OF  CABLE  LINES— BALTIMORE  TRACTION  CO. 

eight  pound  T  rails.  This  line  has  twenty-five  sixteen 
and  eighteen  foot  Lewis  &  Fowler  cars,  each  with  two 
twenty-five  horse  power  Edison  motors. 

-  The  Linden  Avenue  and  Huntingdon  Avenue  lines 
are  two  short  north  and  south  lines  in  the  center  of  the 
city,  both  of  which  have  been  rebuilt  and  changed  to  elec- 
tricity. On  both,  Johnson  eighty  pound,  six  inch,  girder  rails 
on  two  inch  chairs,  are  used.  These  two  lines  have  Brownell 
"  Accelerator  "  cars,  and,  like  the  other  lines  which  have 
been  equipped  by  the  Traction  Company,  have  Westing- 


house  apparatus.  The  Edmondson  Avenue  line,  an  im- 
portant crosstown  road,  is  now  being  changed  to  elec- 
tricity, and  its  construction  and  equipment  will  be  the 
same  as  the  two  just  mentioned.  Starting  from  the  north- 
western terminus  of  the  Edmondson  Avenue  line,  the  old 

Powhatan  horse  railway  extends 
out  into  the  country  a  distance 
of  about  four  miles.  This  is  still 
an  example  of  primitive  transit, 
but  its  reconstruction  in  the  near 
future  is  probable. 

On  South  Charles  Street, 
near  the  center  of  the  city,  the 
construction  of  a  central  station 
for  the  electric  lines  of  the  com- 
pany has  been  commenced,  and 
power  is  already  being  furnished 
from  this  point  for  a  portion  of 
the  system  by  two  250  h.  p., 
direct  -  coupled  Westinghouse 
units,  to  which  steam  is  supplied 
by  two  500  h.  p.  Climax  boilers. 
This  plant  will  be  increased  by 
the  addition  of  a  500  h.  p.  West- 
inghouse direct  -  coupled  unit, 
which  is  now  under  construc- 
tion. The  location  of  this  station 
will  enable  it  to  serve  conve- 
niently the  principal  lines  of  the 
company,  and  it  has  been  plan- 
ned upon  a  comprehensive  scale, 
although  only  a  portion  of  the  plant  is  now  being 
installed.  When  completed  this  station  will  have  a  nomi- 
nal capacity  of  2,000  h.  p.  In  this  house  there  is  a  mag- 
nificent white  marble  switchboard,  30X12  ft.,  with  a 
handsome  equipment  of  instruments. 

At  the  corner  of  Mt.  Royal  Avenue  and  McMechin 
Street,  in  the  upper  part  of  the  city,  foundations  have 
been  laid  for  a  handsome  car  barn  to  accommodate  the 
lines  embraced  in  the  North  Baltimore  division  of  the 
company,  the  Linden  Avenue,  Huntington  Avenue  and 
Fremont  Street   lines.    There  will  be   room  for  about 

ninety  cars. 

All  of  the  work  done  by  the 
Traction  Company  shows  regard 
for  economical  operation  and 
long  life.  Doubtless  some  of  the 
work  could  have  been  done  at  a 
considerably  less  expense,  but 
the  policy  of  the  company  has 
been  to  pay  more  attention  to 
future  economies  than  to  first 
costs. 

THE  CENTRAL  PASSENGER  RAILWAY 
COMPANY. 

The  Central  Passenger  Rail- 
way was  first  put  in  operation  as 
a  horse  line  in  February,  1893. 
It  runs    southward  from  Druid 
Hill  Park  on  the  northwest  into 
the  residence  portion  of  the  city, 
and  then  crosses  to  East  Balti- 
more, whence  it  strikes  south  to 
the  water  front.    Its  entire  route 
is   practically  through  the  resi- 
dence portion  of  the  city  with- 
out touching  the  business  center, 
but  the  communication  with  the 
park  which  it  has  afforded  to 
a  large   portion  of  the  population  has  given  it  good 
traffic  in  addition  to  its  regular  crosstown  travel.    A  free 
transfer  arrangement  with  the  Lake  Roland  road  at  the 
intersection  of  Guilford  Avenue  and  Preston  Street  gives 
the  road  an  entrance  into  the  business  center  of  the  city, 
and  there  is  a  heavy  exchange  of  business  between  the 
two  lines.    An  extension  of  the  line,  for  which  ordinances 
have  been  introduced,  will  carry  the  tracks  from  their 
present  eastern  terminus  to  the   vicinity  of  Patterson 
Park,  and  thence  to  the  eastern  limits  of  the  city. 
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The  change  to  electricity  was  made  in  1892,  regular 
operation  with  electric  power  commencing  September  17. 
This  was  practically  the  first  road  in  the  city  proper  to  be 
operated  wholly  be  electricity.  When  the  change  was 
made,  the  entire  road  was  rebuilt  and  newly  equipped, 
and  the  line  was  extended  a  mile  and  a  half  from  its 
former  terminus  at  Fulton  Station  to  Druid  Hill  Park. 
The  line  now  consists  of  six  and  a  half  miles  double  track. 
The  track  is  eighty  pound,  center  bearing,  Johnson  girder 
rails,  spiked  to  Georgia  pine  ties,  two  feet  centers.  There 
are  several  grades  of  4  to  6  per  cent,  on  the  line,  one 
6  per  cent,  grade  on  Caroline  Street  in  East  Baltimore 
being  nearly  half  a  mile  in  length. 

The  power  station  is  on  Preston  Street,  about  the 
center  of  the  line.  It  is  an  annex  to  the  car  barn  and 
former  stable.  The  plant  consists  of  four  250  h.  p. 
Mcintosh  &  Seymour  tandem  compound  engines  and  four 
200  k.  w.  Thomson-Houston  generators.  Steam  is  sup- 
plied from  four  250  h.  p.  Campbell  &  Zell  boilers.  The 
plant  is  very  plain  and  simple,  but  does  its  work  sat- 
isfactorily, often  carrying  sixty  cars.  In  addition  to  oper- 
ating the  cars  of  this  road,  power  is  supplied  by  this  plant 
for  a  portion  of  the  City  &  Suburban  system. 

There  are  now  in  service  on  this  road  twenty  Ste- 
phenson cars  with  McGuire  trucks,  and  ten  Brill  cars  with 
trucks  from  the  same  builders.  Two  twenty-five  horse 
power  Thomson  Houston  motors  are  used  for  each  car. 
Ordinarily  single  cars  are  run,  but  when  traffic  demands, 
trailers  are  used,  ten  Stephenson  cars  that  were  used  on 
the  horse  road  being  utilized  for  this  purpose.  The  cars 
of  this  line  are  painted  an  orange  color.  President  Blak- 
istone,  of  the  Central  Company,  is  much  interested  in  the 
car  fender  question,  and  is  equipping  his  cars  with  a 
device  of  his  own  invention.  It  is  a  hooked  fender,  fas- 
tened to  the  front  end  of  the  platform  and  extending  back 
under  the  platform.  A  light  board  suspended  from  the 
front  edge  of  the  platform,  automatically  throws  the  fen- 
der down  to  the  track  when  struck  by  any  obstruction,  or 
the  fender  may  be  thrown  down  by  the  motorman. 
Experiments  with  this  fender  have  given  satisfactory 
results,  and  in  the  single  instance  in  which  it  has  had  the 
test  of  actual  use  it  has  worked  successfully. 

A  New  Street  Railway  Motor. 


We  show  in  the  accompanying  engraving  views  of  a 
new  street  railway  motor,  designed  and  built  by  W.  E. 
Moore  and  R.  J.  Edenfield,  both  of  Augusta,  Ga.    It  is 


FIG   1.— GENERAL  VIEW  OF  MOTOR  AND  PARTS. 

a  six  pole,  iron  clad,  single  reduction  motor  of  thirty  horse 
power,  designed  especially  with  an  eye  to  simplicity  and 
ease  of  repair.  The  armature  is  of  the  Pacinotti  ring  type, 
made  very  light  by  reason  of  the  six  pole  construction, 
and  is  wound  with  a  modified  drum  winding,  so  arranged 
that  any  one  coil  may  be  removed  without  the  necessity 
of  removing  any  of  the  others.  The  coils  are  lathe  wound 
and  taped,  then  laid  in  place  in  the  slots,  each  coil  being 


of  the  same  size,  and  symmetrically  arranged  with  regard 
to  the  other  coils. 

As  there  are  no  wires  through  the  inside  of  the  arma- 
ture, it  is  left  with  a  very  large  opening  which  secures 
good  ventilation  and  cool  running. 

The  commutator  is  built  in  the  most  substantial  style, 
being  twelve  inches  in  diameter,  with  a  four  inch  face. 
The  bars,  which  are  made  of  hardened  copper  one  and 
one  fourth  inches  deep,  are  bedded  on  mica,  and  held  by 


FIG.  2, 


-END  VIEW  OF  ARMATURE  AND  MOTOR, 
ONE  COIL  IN  PLACE. 


SHOWING 


heavy  clamps  insulated  with  mica  covers  for  the  full 
depth  of  the  bars,  thus  making  it  practically  impossible 
for  a  bar  to  work  loose  or  become  "high."  The  attach- 
ment of  the  commutator  is  secured  by  four  machine  bolts 
fitting  in  T  slots  in  a  projection  of  the  armature  spider. 
This  method  does  away  with  keys,  keyways  and  loose 
commutators. 

The  armature  shaft  is  of  steel,  two  and  one  sixteenth 
inches  in  diameter  and  is  pressed  into  the  bearing  sleeves, 
which  are  made  of  hardened  steel  four  and  a  half  inches 
in  diameter  by  five  and  a  half  inches  long  for  pinion  end, 
and  four  inches  long  for  the  commutator  end. 

The  field  magnet  and  frame  consists  of  but  two 
castings,  has  six  poles,  three  consequent  and  three  salient, 
and  carries  three  field  coils,  which  are  wound  with  a  wire 
of  rectangular  section.    The  lower  half  of  the  field  magnet 


FIG.  3.— SIDE  VIEW  OF  FIELD  MAGNET  FRAME. 

may  be  swung  back  on  eyebolts  out  of  the  way  by  simply 
taking  off  two  nuts,  thus  allowing  access  to  the  field  coils 
and  armature.  The  armature  may  then  be  lowered  into 
the  pit  by  unscrewing  four  cap  bolts.  It  is  not  necessary 
to  remove  the  brushholders  or  disconnect  any  of  the 
cables  to  get  out  an  armature.  The  ease  of  removing  the 
armature  and  field  coils  was  made  an  especial  study  in  the 
design  of  this  motor. 

The  side  arms  carrying  the  armature  and  axle  brasses 
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are  heavily  ribbed,  have  large  grease  boxes  cored  in  them 
and  are  cast  integrally  with  the  upper  half  of  the  field 
magnet.  Ordinary  standard  machine  bolts  have  been 
used  throughout,  where  it  has  heretofore  been  customary 
to  use  cap  screws,  so  that  in  case  of  breakage,  it  is  not 
necessary  to  drill  and  tap  out,  but  is  only  a  minute's  work 
to  put  in  a  new  bolt.  All  bolt  heads  fit  into  square 
sockets,  and  National  nut  locks  are  used  under  the  nuts. 
The  brush  holders  are  conveniently  located  on  top  of  the 
commutator  60  degs.  apart. 

The  motor  is  suspended  by  means  of  bolts  and 
springs  under  the  ends  of  the  side  arms. 

The  disposition  of  metal  has  been  carefully  studied 
and  the  machine  made  as  light  as  possible  (1,725  lbs. 
without  axle  gear)  consistent  with  the  great  strength  and 
rigidity  necessary  for  the  rough  usage  of  street  railway 
service. 

One  of  these  motors  under  car  No.  21,  when  running 
on  the  hill  line,  at  Augusta,  is  said  to  have  used  20  per 
cent,  less  current  than  another  car  equipped  with  two 
motors  of  another  make,  and  25  per  cent,  less  than  a  third 
car  equipped  with  two  motors  of  a  still  different  make,  all 
three  cars  weighing  about  the  same  and  making  the  same 
trip  in  about  the  same  time. 


Street  Car  Fenders. 


By  Henry  Root,  San  Francisco,  Cal. 


The  form  of  the  front  of  the  modern  cable  and  elec- 
tric car  is  the  outgrowth  of  two  things,  viz:  The  pilot  or 
cow  catcher  of  the  locomotive,  and  the  dashboard  of  the 
horse  car;  but  the  essential  requirements  of  a  modern 
cable  or  electric  car  are  different  from  either.  The  con- 
trolling consideration  in  the  design  of  the  front  of  such  a 
car  should  be  the  safety  to  life  and  limb  of  the  general 
public,  who  lawfully  occupy  and  use  the  public  streets  in 
common  with  the  street  car  companies,  and  not  the  safety 
of  the  motor,  grip  car  or  engine,  which  the  pilot  or  cow- 
catcher was  designed  especially  to  protect.  Again  in  the 
cable  and  electric  car  there  is  no  need  of  the  dashboard 
for  the  purpose  of  protection  from  the  splash  of  animals 
travelling  in  front  and  drawing  the  car;  its  changed  pur- 
poses are  to  form  a  safely  rail  to  prevent  people  falling  off 
the  front  of  the  car,  to  form  the  most  complete,  strong, 
and  impenetrable  barrier  from  without  against  the 
poles  and  other  projecting  parts  of  vehicles  and  their 
loads,  also  against  telescoping  with  other  cars  in  case  of 
an  accidental  collision;  but  further  than  this  the  front 
should  be  of  such  a  form  and  construction  as  to  do  the 
least  possible  harm  to  persons  not  passengers  who  might 
be  accidentally  struck  by  the  moving  car,  or  dragged  or 
pushed  along  the  ground,  or  run  over  and  crushed  be- 
neath the  wheels  and  running  gear.  In  this  respect  there 
is  certainly  a  chance  for  improvement  in  a  majority  of 
cases,  but  in  my  opinion  the  desired  improvement  is  not 
so  much  a  subject  for  future  invention  as  for  good  judg- 
ment and  mechanical  skill  in  utilizing  and  adapting  to 
local  requirements  and  conditions  what  has  already  been 
invented. 

There  was  a  season  here  in  San  Francisco,  some  ten 
years  ago,  while  the  fender  invention  fever  was  on,  that 
it  seemed  as  if  every  one  who  had  nothing  else  to  do,  no 
matter  how  little  he  knew  of  the  requirements  of  such  a 
device,  took  to  designing  street  car  fenders.  Some  per- 
sons had  their  inventions  patented,  but  others  applied  to 
the  railroad  companies  for  a  trial;  not  meeting  with  the 
encouragement  they  thought  themselves  entitled  to,  or 
finding  that  what  they  had  invented  was  already  old, 
allowed  their  inventions  to  drop  out  of  sight.  The  work 
of  the  great  majority  of  inventors  in  that  line  at  the  pres- 
ent time  is  merely  thrashing  over  old  straw. 

There  is  a  large  number  of  patented  revolving  fend- 
ers for  similar  purposes,  having  a  "street  sweeper  move- 
ment," but  the  earlier  ones  of  this  kind  were  designed 
from  the  locomotive  pilot,  and  for  such  a  purpose  were  a 
total  failure.  I  saw  one  of  that  kind  used  hereon  a  street 
car  about  ten  years  ago;  while  it  would  throw  obstruc- 
tions off  the  track,  it  raised  a  cloud  of  dust  under  the  car 


and  was  a  nuisance  generally;  however,  I  think  its  speed 
of  rotation  was  too  great,  and  it  might  have  been  im- 
proved. 

There  was  a  novel  suggestion  at  that  time,  in  connec- 
tion with  the  fender  question,  which  was  to  cover  the  en- 
tire front  end  with  an  inflated  rubber  bag.  I  am  confi- 
dent that  a  fender  of  the  Bennett  &  Fitch  or  Loftis  kind, 
illustrated  in  the  December,  1893,  issue  of  the  Street  Rail- 
way Journal  is  practical.  I  believe  it  will  come  into  gen- 
eral use,  especially  where  it  is  impossible  to  carry  a  fixed 
fender  less  than  four  or  five  inches  from  the  surface,  as  in 
cases  where  it  is  necessary  to  attach  it  to  the  vibrating 
spring  body.  It  does  not  seem  as  if  any  device  operated 
by  hand  from  the  front  of  the  car  can  prove  as  effective 
and  certain  as  a  fixed  or  automatically  operated  device,  for 
the  reason  that  in  a  majority  of  cases  it  is  impossible  for 
the  operator  to  anticipate  which  way  a  person  will  dodge, 
as  people  thrust  themselves  into  danger  suddenly  and 
without  warning  and  appear  at  the  most  unexpected  times 
and  places.  There  are  a  few  general  ideas  in  the  matter, 
which  I  believe  should  be  followed,  and  of  the  importance 
of  which  I  am  fully  convinced. 

First. — That  the  front  of  the  car  as  well  as  the  fender 
itself,  should  be  free  from  all  projecting  irons;  that  the 
corner  should  be  rounded  and  padded  as  well  as  the 
drawhead. 

Second. — There  should  be  a  small  ledge  or  step  pro- 
jecting forward  at  the  bottom  of  the  fender  and  as  near 
the  surface  of  the  ground  as  possible,  even  if  its  horizon- 
tal width  is  not  more  than  three  inches;  that  the  front  or 
projecting  edge  of  this  ledge  should  be  soft  wood,  either 
padded  or  covered  with  rubber;  and  furthermore  that 
any  fender  sloping  from  its  lower  edge  upward  and  back- 
ward without  any  ledge  step  or  horizontal  belt  near  the 
ground  to  prevent  bodies  rolling  off,  if  once  picked  up,  is 
radically  and  essentially  wrong. 

Third- — That  the  front  should  be  nearly  at  right 
angles  to  the  track,  and  not  V  shaped  like  the  outline  of 
the  locomotive  pilot.  There  is  more  danger  of  injury  to 
a  body  in  rolling  it  towards  the  sides  and  wheels  than 
directly  ahead;  the  purpose,  however,  should  be  to  pick 
up  the  body  unharmed  and  not  roll  it  at  all;  suitable  soft 
handles  should  be  provided  across  the  front  and  on  the 
corners  to  enable  persons  in  danger  to  catch  hold  and 
save  themselves,  as  they  can  sometimes  do. 

The  most  desirable  plan  seems  to  be  to  carry  the 
fender  from  solid  boxes,  either  from  the  bottoms  of  the 
main  axle  boxes  or  from  inside  boxes  specially  provided 
for  that  purpose,  and  not  from  the  spring  body,  which  is 
necessarily  subjected  to  a  large  movement  through  the 
effect  of  variable  and  badly  distributed  loads,  but  in  some 
cases  it  may  be  desirable  to  have  a  double  fender,  one 
attached  to  the  axle  boxes,  the  other  to  the  spring  body. 
In  case  the  fender  is  under  the  front  end,  care  should  be 
taken  to  have  no  projecting  bolt  points  or  brake  rods  over 
the  fender,  as  they  might  injure  a  prostrate  body. 

It  seems  to  me  impracticable  to  use  any  of  the  long, 
scooping  devices  which  have  been  invented  during  the 
past  twelve  years. 

It  is  very  difficult  to  prevent  cars  from  closing  up  to 
each  other;  if  in  so  doing  the  safety  guard  is  in  jeopardy, 
it  is  a  vital  defect;  furthermore,  a  large  device  extending 
any  considerable  distance  ahead  is  almost  certain  to  be 
damaged  by  some  cause  or  other  in  the  course  of  a  day's 
run;  the  more  iron  hollow  pipes  or  wire  nettings  are  used 
in  such  a  device,  the  more  obstinate  and  unmanageable  it 
becomes  in  case  of  any  slight  injury  to  it.  The  so-called 
improvement  in  substituting  iron,  steel  and  wire  netting 
for  wood  for  such  purposes  is  frequently,  if  not  generally, 
a  step  backward. 


Eighth  Annual  Meeting  of  the  International 
Street  Railway  Association. 

The  eighth  annual  meeting  of  the  International  Street 
Railway  Association,  which  includes  among  its  members 
the  principal  street  railway  managers  of  France,  Ger- 
many, Italy,  Belgium.  Holland,  Austria,  etc.,  will  be  held 
at  Cologne,  August  25  to  30,  1894. 
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THIRD  PAPER. 


Class  III.  b.    Surface  Railways  in  American  Cities  of  from 
jj,ooo  to  50,000  Inhabitants. 

There  are  thirty-one  cities  in  the  United  States  having 
a  population  of  from  35,000  to  50,000  by  the  census  of 
1890.  Twenty  are  in  the  Eastern  States,  five  in  the 
Western,  three  in  the  Central,  and  three  in  the  Southern. 
The  total  track  mileage  now  exceeds  1,000,  of  which  75 
per  cent,  is  operated  by  electricity,  13  per  cent,  by 
horses,  and  the  balance  by  various  systems  of  motive 
power. 

Eighteen  of  these  cities  are  represented  in  the  Table 
of  Statistics,  although  but  twelve  appear  in  the  class  now 
under  consideration,  the  population  of  two  cities  with 
their  suburbs  exceeding  50,000,  while  four  are  connected 
with  metropolitan  systems  so  that  their  statistics  cannot 
be  given  separately.  Of  the  remaining  thirteen,  one  is  a 
purely  residential  city,  having  an  insignificant  local  street 
railway  system;  one  has  undergone  so  many  changes 
during  the  past  three  years  that  its  statistics  are  of  little 
value;  and  the  statistics  of  the  remaining  eleven  cannot 
be  obtained  in  a  sufficiently  complete  form  for  present 
purposes.  Two  cities  of  less  than  35,000  inhabitants  are 
also  represented  in  the  table,  being  brought  into  this 
class  by  reason  of  the  added  population  of  their  suburbs. 

At  the  end  of  the  various  fiscal  years  ending  in  1890, 
six  of  the  fourteen  systems  represented  in  the  table  were 
in  operation  wholly  by  horses,  one  was  operating  wholly 
by  electricity,  six  were  changing  from  horses  to  electricity, 
and  one  was  operating  partly  by  horses  and  partly  by 
steam.  At  the  end  of  the  fiscal  year  of  1892  nine  systems 
were  in  substantially  complete  operation  by  electricity, 
three  by  horses,  and  two  were  in  process  of  change 
from  horses  to  electricity.  In  1890  141  miles  of 
track  were  in  operation  by  horses  as  against  but  85 
miles  by  electricity,  while  in  1892  221  miles  were 
operated  by  motive  powers  other  than  horses  as  against 
but  70  miles  by  horses. 

The  fact  that  a  majority  of  these  systems  were 
changing  from  horses  to  electricity  as  early  as  1890  makes 
it  impossible  to  discuss  their  characteristics  by  the 
methods  hitherto  adopted.  They  can  best  be  treated  by 
separating  them  into  three  groups  based  on  the  maximum 
gross  earning  power  per  capita,  developed  up  to  1892. 
The  first  group  contains  two  systems  only,  which  have 
earned  less  than  $2.00  per  capita  per  annum,  the  second 
group  contains  four  which  have  earned  between  $2.00 
and  $3.00  per  capita,  and  the  third  group  contains  seven 
which  have  earned  over  $3.00  per  capita. 

DISCUSSION  OF   TWO  SYSTEMS  SHOWING  A  PASSENGER  INCOME 
LESS  THAN  $2.00  PER  CAPITA  PER  ANNUM. 

The  small  earning  power  of  these  two  systems  is  easily 
explained.  Case  No.  72  operated  6  miles  by  horses  in  1890, 
and  7  miles  by  electricity  in  1892,  serving  a  manufact- 
uring city  of  40,000  inhabitants  with  from  3  to  5  car 
miles  per  capita  per  annum.  The  street  mileage  is  below 
the  average  for  a  city  of  this  size,  and  the  car  service  is  of 
course  much  too  small  for  large  passenger  income. 
Nevertheless,  this  road  earned  about  $7,000  net  in  both 
1890  and  1891  with  horse  operation,  and  nearly  $28,000  in 
1892  with  electric,  equivalent  to  a  return  of  14  per  cent,  on 
both  the  old  capitalization  ($7,600  per  mile  of  track),  and 
the  new  ($25,000  per  mile  of  track).  It  is  possible,  there- 
fore, that  this  road  has  profited  by  not  following  the 
prevailing  fashion  of  pushing  out  extensions  and  greatly 
increasing  the  service  when  equipping  by  electricity. 

Case  No.  66  is  a  9  mile  horse  railway  serving  a 
country  district  tributary  to  a  manufacturing  town  of 
27,000  population.    It  is  a  question  if  this  case  is  not, 
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strictly  speaking,  an  interurban  road.  A  service  of  less 
than  5  car  miles  per  capita  produced  an  income  of  $6,800 
per  mile  of  street,  $.33  per  car  mile  (due  in  part  to  ten 
cent  fares  between  the  towns),  and  $1.90  per  capita.  The 
operating  expenses  in  1890  were  83  per  cent,  of  the 
passenger  income,  but  in  the  following  year  rose  to  97  per 
cent,  and  again  fell  in  1892  to  89  per  cent.  The  corre- 
sponding net  income  was  equivalent  to  a  return  of  but 
7  per  cent.,  3  per  cent,  and  6  per  cent,  in  the  respective 
years  on  capital  liabilities  of  less  than  $10,000  per  mile  of 
track.  This  road  is  now  being  largely  extended  and 
equipped  by  electricity,  and  will  doubtless  show  a  marked 
increase  in  both  gross  and  net  earnings. 

DISCUSSION  OF  FOUR  SYSTEMS  SHOWING  A  PASSENGER  INCOME 
OF  BETWEEN  $2.00  AND  $3.00  PER  CAPITA. 

It  is  at  once  noticeable  that  three  of  these  four  sys- 
tems serve  cities  of  35,000  population — the  smallest  of  the 
class  now  under  consideration — while  the  fourth  serves 
49,000 — the  largest. 

Case  No.  65,  as  a  horse  railway  in  1890,  operated  11 
miles  of  road  and  gave  a  car  service  of  22  miles  per  capita. 
Its  passenger  earnings  were  $7,100  per  mile  of  street, 
$.096  per  car  mile,  and  $2.16  per  capita,  figures  which  cor- 
respond very  well  with  several  roads  described  in  the 
preceding  class.  Its  operating  expenses  were  91  per  cent, 
of  the  passenger  income  and  its  net  earnings  were  less 
than  $7,000,  equivalent  to  1.4  per  cent,  on  capital  liabili- 
ties of  $34,500  per  mile  of  track,  a  part  ot  which'  may 
possibly  represent  the  unexpended  balance  of  moneys 
obtained  for  change  of  motive  power. 

Case  No.  68  is  a  much  better  horse  railway  state- 
ment. With  but  7  miles  of  road  and  with  a  car  service  of 
14  miles  per  capita,  it  earned  somewhat  more  than  Case 
No.  65,  and  operated  at  81  per  cent,  of  the  passenger 
income,  so  that  the  net  earnings  were  over  $16,000,  equiva- 
lent to  nearly  5  per  cent,  on  capital  liabilities  of  $41,000 
per  mile  of  track.  This  is  an  excellent  showing,  and  tends 
to  confirm  the  evidence  previously  given  that  it  is  fre- 
quently unwise  for  these  small  roads  to  largely  increase 
their  track  and  car  mileage. 

Case  No  69  is  in  some  respects  peculiar.  It  serves 
an  exceedingly  compact  city  of  35,000  inhabitants,  the 
business  district  of  which  is  centrally  located  both  as  to 
population  and  area.  In  1889-90  the  system  consisted  of 
five  horse  roads  and  one  small  electric  road.  The  horse 
roads  were  miserably  constructed  and  were  operated  in  a 
poor  and  "  shiftless  "  manner.  The  fact  that  there  were 
21  miles  of  road  in  the  city  means  little  when  the  condi- 
tions are  understood.  For  example,  one  road  5  miles  in 
length  was  operated  by  an  individual  owner  with  but  a 
single  car,  of  which  he  was  himself  the  driver,  while 
others  were  leased  to  parties  who  had  no  interest  in  keep- 
ing the  property  in  good  condition.  Little  reliance  is  to 
be  placed  on  the  figures  of  operating  expenses  and  net 
earnings  in  1890,  but  in  1892  they  are  believed  to  be  cor- 
rect. This  system  is  now  (1894)  serving  a  population  of 
over  40,000,  is  operated  entirely  by  electricity,  and  is 
earning  about  $2.50  per  capita  gross. 

Case  No.  78  is  a  reasonably  capitalized  and  thor- 
oughly well  managed  property.  As  a  horse  road  its  pas- 
senger income  was  fair  on  a  moderate  car  service;  it 
operated  for  75  per  cent,  of  the  passenger  income,  and 
earned  10.5  per  cent,  on  capital  liabilities  of  $21,000  per 
mile  of  track.  As  an  electric  road  it  has  not  yet  reached 
its  full  development,  but  is  even  now  earning  $8,500  per 
mile  of  street  and  $2.76  per  capita,  is  operating  at  75  per 
cent,  of  the  passenger  income  and  returns  12.3  per  cent,  on 
capital  liabilities  of  less  than  $17,000  per  mile  of  track. 
It  should  be  noted,  however,  that  its  present  Moating  debt 
is  equal  to  about  $17,000  per  mile  of  track  in  addition  to 
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TABLE  III —AMERICAN  STREET  RAILWAY  SYSTEMS 


PART    I.— STATISTICS   OF  CAPITALIZATION. 

See  "Intrinsic  Value  op  Street  .Railway  Investments." 


Horse  Railways  are  given  In  Roman  figures. 


Case  Number 

Miles  of  Track 

Miles  of  Street 

Capital  Stock 

Funded  Debt 
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s.    Current  assets  exceed  current  liabilities.       z.    Approximate.       p.    This  report  does  not  include  one  insignificant  horse  road. 


the  capital  liabilities,  so  that  the  true  capitalization  is 
about  $34,000  per  mile  of  track.  The  road  will  probably 
earn  from  8  to  10  per  cent,  on  this  capitalization. 

DISCUSSION  OF  SKVEN  SYSTEMS  SHOWING  A  PASSENGER  INCOME 
OF  OVER  $3.00  PER  CAPITA. 

It  is  a  pleasure  to  turn  to  the  seven  systems  of  this 
group,  not  only  because  they  represent  the  highest  devel- 
opment of  the  street  railway  industry  yet  encountered, 
but  also  because  it  is  clear  that  we  are  coming  "  out  of 
the  woods"  and  into  a  region  of  values  sufficiently  large 
to  be  attractive  to  investors.  It  is  with  special  interest, 
therefore,  that  we  study  the  characteristics  of  these  seven 
systems. 

The  passenger  income  of  five  of  the  seven  ranges 
from  $150,000  to  $175,000;  the  sixth  serves  a  city  of  36,000 
inhabitants  and  probably  earned  in  1892  not  less  than 
$145,000  with  horses,  equivalent  to  over  $4.00  per  capita; 
and  the  seventh,  which  serves  a  comparatively  unimpor- 
tant Western  city  of  41,000  inhabitants,  earned  $136,000, 
equivalent  to  $3.32  per  capita.  Two  of  the  seven  roads 
report  earnings  in  1890  only,  and  their  1892  figures  doubt- 
less considerably  exceed  those  of  1890,  especially  Case 
No.  76,  which  was  operated  by  horses  and  steam  power 
in  1890  and  by  electricity  in  1892.  All  these  totals  are 
good.  It  is  especially  gratifying  to  find  that  the  largest 
earnings  per  capita  were  made  by  a  system  serving  only 
37,000  inhabitants,  10,000  of  whom  were  in  small  town- 
ships tributary  to  a  brisk  manufacturing  city  of  27,000 


inhabitants.  The  cause  of  this  is  partly  found  in  the 
large  street  mileage  (23)  and  good  car  service,  but  it  is 
also  true  that  the  factories  of  this  city  are  exceptionally 
prosperous,  pay  good  wages  to  their  employes  and  have 
fewer  "poor  seasons"  than  is  found  in  most  industries. 
Another  city  system  serving  but  36,000  inhabitants — Case 
No.  70 — earns  over  $4.00  per  capita,  being  the  commer- 
cial metropolis  of  an  important  state. 

The  street  mileage  of  nearly  all  of  these  roads  is 
much  in  excess  of  the  others  of  the  class,  and  points  to 
one  cause  of  their  greater  prosperity.  The  population 
per  mile  of  street  of  five  of  the  seven  roads  ranges  from 
2,500  to  3,600,  and  of  the  other  two  is  about  1,700.  The 
roads  are  giving  a  service  of  from  14  to  19  car  miles  per 
capita,  one  road  operating  27  miles  per  capita. 

The  roads  operating  the  largest  street  mileage  are 
earning  from  $7,500  to  $8,000  per  mile  of  road,  while 
those  operating  from  11  to  14  miles  are  earning  from 
$12,000  to  $14,000  per  mile.  Three  roads  are  earning 
from  $.25  to  $.30  per  car  mile,  two  from  $.15  to  $.20  and 
one  (1890)  but  $.11. 

Again  we  find  that  the  horse  roads  in  1890  are  oper- 
ating at  very  nearly  80  per  cent,  of  the  passenger  income. 
The  electric  roads  appear  to  do  somewhat  better,  the  per- 
centage of  operating  expenses  ranging  from  70  to  78. 
Case  No.  73  shows  operating  expenses  of  but  $.076 
per  car  mile  equivalent  to  51  per  cent,  of  the  passenger 
income,  but  however  true  this  showing  may  have  been  in 
1890,  this  low  percentage  of  operating  expenses  cannot 


March.  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


167 


SERVING  FROM  35,ooo  TO  5o,ooo  POPULATION 


PART   II. -STATISTICS   OF  OPERATION. 

Electric,  Cable  and  Steam  Railways  are  given  In  Italics.  Copyright,  1894,  by  The  Street  Railway  Publishing  Co. 
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possibly  be  maintained  under  the  conditions  set  forth  in 
the  statistics.  The  operating  expenses  per  car  mile  in 
this  class  as  in  the  others  so  far  discussed  are  so  widely 
different  as  to  make  it  evident  that  no  generalizations 
can  yet  be  made  on  these  figures,  where  so  many  diverse 
influences  are  at  work  to  affect  results. 

We  note  with  satisfaction  that  the  net  income  of  six 
of  these  systems  ranges  from  $20,000  to  $50,000,  with  the 
seventh  (Case  No.  73  previously  referred  to)  showing 
$84,000.  The  net  is  now  becoming  sufficiently  large  to 
make  it  possible  for  these  roads  to  secure  good  managers 
at  a  fair  compensation,  and  thereby  avoid  many  of  the 
disasters  which  befall  small  properties  from  lack  of  care- 
ful and  conservative  handling. 

Coming  now  to  returns  upon  investment,  we  find 
that  two  of  the  roads  have  capital  liabilities  of  $14,000 
and  $19,000  per  mile  of  track  respectively,  and  that  their 
net  earnings  are  equivalent  to  a  return  of  from  6  to  13 
per  cent,  upon  these  liabilities.  Two  roads  are  capital- 
ized at  about  $21,000  per  mile  of  track,  and  are  earning  7 
and  ir  per  cent,  respectively  upon  the  capital  liabilities. 
Case  No.  73  is  capitalized  at  $35,000  per  mile  of  track  and 
is  apparently  earning  10  per  cent,  on  these  liabilities, 
but,  as  previously  stated  it  is  probably  impossible 
for  this  road  to  keep  up  so  large  an  earning  power. 
Case  No.  74  is  capitalized  at  $46,000  per  mile  of  track 
and  is  earning  about  4  per  cent,  on  these  liabilities,  and 
case  No.  77  is  earning  but  2.3  per  cent,  on  a  capitalization  of 


$76,000  per  mile  of  track,  and  is  now  in  the  hands  of  a 
receiver  because  of  default  on  the  interest  of  its  bonds. 

DISCUSSION  OF  SIX  ROADS  OPERATING  CHIEFLY  BY   HORSES  IN 
1890  AND   BY  ELECTRICITY  IN  1892. 

There  are  four  fully  reported  systems  in  this  class 
which  were  in  operation  partly  by  horses  and  partly  by 
electricity  as  early  as  1890;  one  which  was  in  operation 
by  horses  only;  and  one  by  electricity  only.  In  1892  the 
process  of  conversion  to  electricity  was  substantially  com- 
pleted in  four  of  the  six  systems,  the  fifth  operated 
26  miles  by  electricity  and  4  miles  by  horses,  and  the 
mileage  of  the  sixth  was  nearly  evenly  divided  between 
the  two  motive  powers.  It  is  evident,  therefore,  that 
these  roads  were  partially  developed  in  1890  and  had  not, 
in  1892,  reached  the  full  measure  of  their  earning  power. 
The  returns  for  1893  or  1894  would  doubtless  show  a 
much  greater  increase,  in  both  gross  and  net  earnings, 
over  those  of  1889,  than  is  shown  in  comparing  the  report 
of  1892  with  that  of  1890.  Nevertheless,  the  last  named 
comparison  is  decidedly  interesting  and  in  most  respects 
satisfactory. 

The  total  track  mileage  was  increased  from  87  (46 
horse,  41  electric)  in  1890,10114  (17  horse,  97  electric) 
in  1892.  The  funded  debt  in  1890  was  $12,400  per  mile  of 
track  and  in  1892  only  $13,200,  while  the  total  capital  lia- 
bilities which  were  $26,700  in  1890  were  $30,600  in  1892. 
This  average  capitalization  is  not  excessive,  though  above 
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the  actual  cost  of  duplicating  tangible  assets.  It  should 
be  noted  that  the  floating  debt  in  1890  was  $129,000  and 
in  1892,  $572,000.  It  is  probable  that  the  latter  will  be 
converted  into  funded  debt  later  on. 

The  passenger  income  of  these  six  roads  in  1890  was 
$483,000,  equivalent  to  $5,600  per  mile  of  street  and  $2.00 
per  capita.  The  passenger  income  in  1892  was  $746,218, 
equivalent  to  $7,000  per  mile  of  street  and  $2.97  per  capita, 
an  increase  of  54  per  cent. 

The  operating  expenses  in  1890  were  74.3  per  cent, 
of  the  passenger  income,  and  in  1892,  72.5  per  cent.  It 
is  probable  that  the  returns  of  the  following  year  would 
show  some  reduction  of  this  percentage  by  reason  of  more 
complete  electric  operation. 

The  net  income  in  1890  was  $121,616,  and  in  1892 
$196,099,  an  increase  of  61  percent.  The  return  on  the 
capital  liabilities  was  very  nearly  the  same,  being  5.3  per 
cent,  in  1890  and  5.6  per  cent,  in  1892.  Here  again  the 
following  year  will  doubtless  show  more  favorable 
results. 

GENERAL  CONCLUSIONS. 

1.  American  cities  of  from  40,000  to  50,000  inhabi- 
tants will  usually  patronize  a  well  managed  electric  street 
railway  system  12  to  18  miles  in  length  to  the  extent  of 
from  $3.50  to  $4.50  per  capita  of  passenger  income.  One 
or  two  Western  cities  of  this  size  are  earning  over  $5.00 
per  capita  gross  on  exceptionally  large  street  and  car 
mileage. 

2.  If  it  were  possible  to  construct  these  electric  rail- 
way properties  anew,  according  to  the  best  engineering 
practice  of  the  present  day,  they  could  be  operated  in 
most  cases  at  from  70  to  75  per  cent,  of  the  passenger 
income.  Unfortunately,  however,  many  of  the  roads  have 
purchased  early  or  inferior  apparatus  and  material,  and 
the  operating  expenses  cannot  be  kept  down  to  these 
figures,  but  will  probably  average  at  least  80  per  cent,  of 
the  passenger  income. 

3.  Under  the  most  favorable  conditions  of  operation 
a  net  earning  power  of  about  $1.00  per  capita  is  a  reason- 
able expectation  of  profit,  but  $.75  per  capita  is,  and  will 
be,  a  more  usual  figure. 

4.  $.75  per  capita  is  a  return  of  5  per  cent,  per  annum 
on  capital  liabilities  of  $15.00  per  capita,  and  of  7.5  per 
cent,  on  capital  liabilities  of  $10.00  per  capita,  the  latter 
figure  representing  about  the  average  cost  of  building 
and  equipping  electric  railway  systems  of  from  12  to  18 
miles  in  length  in  cities  of  this  size.  $1.00  per  capita — 
which  represents  the  approximate  net  earning  power  of  a 
perfectly  constructed  and  equipped  street  railway  system  in 
cities  of  this  size — is  equivalent  to  a  10  per  cent,  return 
upon  the  actual  cost  of  its  construction  (apart  from 
franchises),  and  it  may  be  said,  therefore,  that  the  electric 
railway  properties  of  this  class  are  intrinsically  10  per  cent, 
investments. 

5.  Only  two  or  three  of  the  properties  represented 
in  the  table  appear  to  be  overcapitalized  according  to 
the  standard  of  a  5  per  cent,  return  on  both  capital  stock 
and  funded  debt,  although  many  have  been  overcapital- 
ized on  the  basis  of  cost  of  duplicating  the  tangible  assets. 

It  must  be  understood  that  all  of  these  deductions 
are  of  the  most  rough  and  general  character,  and  cannot 
be  applied  to  individual  cases  without  careful  study  of 
local  conditions. 

STREET  RAILWAY   INVESTMENT  COMPANIES. 

It  may  not  be  out  of  place  to  point  out  the  fact  that  in 
dealing  with  these  small  roads  whose  comparatively  petty 
issues  of  securities  are  not  readily  marketable,  "  Traction 
Companies  "  or  "  Street  Railway  Investment  Companies  " 
find  a  legitimate  and  profitable  field  when  honestly  and 
conservatively  managed.  Few  bankers  care  to  handle  a 
$100,000  bond  issue,  not  only  because  the  expenses,  time 
and  trouble  involved  are  nearly  as  great  as  in  much  larger 
transactions,  but  also  because  the  results  from  mismanage- 
ment of  such  properties,  located,  as  they  frequently  are,  far 
away  from  the  financial  centers,  are  more  serious  than  will 
be  the  case  in  larger  systems  where  the  margin  of  profit  is 
not  so  easily  destroyed.  There  would  consequently  be  a 
true  advantage  in  organizing  a  company  for  the  purchase 
of  the  entire  bond  and  stock  issues  of  a  number  of  these 


small  roads  after  careful  expert  examination  of  each  prop- 
erty, and  for  the  exercise  of  a  sharp  supervision  over  their 
managements  by  means  of  a  permanent  representation  on 
their  boards  of  directors.  The  bond  issues  placed  in  trust 
would  serve  as  security  for  the  issue  by  the  Investment 
Company  of  collateral  trust  bonds  at  low  rates  of  inter- 
est. The  purchasers  of  these  collateral  trust  bonds 
would,  therefore,  average  their  risks  over  a  larger  num- 
ber of  underlying  securities,  and  would  have,  in  addition, 
the  guarantee  of  the  Investment  Company,  backed  by  its 
credit  and  capital  stock.  It  is  true  that  investment  com- 
panies of  this  character  formed  in  recent  years  to  purchase 
as  collateral  real  estate  mortgages  as  well  as  various  stock 
and  bond  issues  have  been  somewhat  discredited  in 
conservative  investing  circles.  This  is  due,  however, 
not  to  any  theoretical  imperfection  of  the  system,  but  to 
the  gross  mismanagement  of  many  of  such  companies 
which  has  been  shown  especially  in  the  purchase  of  "cats 
and  dogs"  as  underlying  securities  for  the  collateral  trust 
bonds. 

The  usual  table  follows,  presenting  in  convenient 
form  for  study  the  principal  information  about  the  sys- 
tems of  this  class  represented  in  the  Table  of  Statistics. 


AMERICAN  STREET  RAILWAY  SYSTEMS  SERVING 
PROM  35.000  TO  50,000  POPULATION. 


MILES  OP  TRACK. 


No.  o£  miles  operated  

FUNDED  DEBT  PER  MILE  OF  TRACK. 


No.  of  miles  not  reporting  

"        "     having  no  funded  debt  

"        "        "     an  Indebtedness  less  than  $5,000  per  mile. 

"        "         "       •'  from  $  5.000  to  $10,000  " 
"         "         "  "        "       "      10,000  to  15,000 

"         "  "        "      •'     15,000  to 

"        "      "     20,000  to 
"  "        "      "     30,000  to 

"    over  50,000. 


20,000 
30,000 
50,000 


CAPITAL  LIABILITIES  PER  MILE  OF  TRACK. 


No.  of  miles  not  reporting  

"        "       capitalized  at  less  than  $10,000  per  mile  

"  "         at  from  $10,000  to  $  15.000 


15,000 
20,000 
30,000 
40,000 
50,000 


20,000 
30  000 
40,000 
50,000 
76,000 


POPULATION  SERVED  PER  MILE  OP  STREET. 


1890. 


140.7 


45.9 


85.8 


21  9 
4L0 


No.  of  roads  not  reporting  

"     serving  less  than  2,000  Inhabit,  per  mile. 
"        "  from  2,000  to  3,000  " 
"         "         "      "    3,000  "    4,000     "  " 
"         "         "      "    4,000  "   5,000  " 

  "    5,000  "   6.000  " 

"      "     6,000  "   8,000  " 

CAR  MILEAGE  PER  CAPITA. 


No.  of  roads  not  reporting  

"     giving  a  service  of  less  than  5  car  miles  per  capita 
•'   of  from  5  to  10  " 
"         "     10  "  15  "  " 

«  i.  15     g0  u 

"    20  "  25  " 
"        "  "     over  25         "  " 

PASSENGER  INCOME. 


No  of  roads  not  reporting  

"        "    earning  less  than  $50,000  gross  per  annum  

"        "        "     from  $50,000  10  $75,000  gross  per  annum 
"       "      75,000  "  10ii,000    "  " 

 '        "     100,000  "  125  000  " 

"     125,000  "  150,000  " 
"         "        "     150,000  "  2<JO,000  " 

PASSENGER  INCOME  PER  MILE  OF  STREET. 


No.  of  roads  not  reporting  

"     earning  less  than  $3,000  per  mile  

"        "        "      from  $3,000  to  $  5,000  per  mile.. 


5,000 
6,000 
7,000 
8,000 
9,000 
10,000 


6,000 
7,000 
8,000 
9,000 
10,000 
15,000 


21.9 


1892. 


70.2 


9.0 
29.6 


221.4 


85. 8 
24.5 


6  25.5 
89.5 


9.0 
15.0 
14.6 


16.6 


PASSENGER  INCOME  PER  CAR  MILE. 


No.  of  roads  not  reporting   

"        ••     earning  less  than  10  cents  per  car  mile. 

from  10  to  15    "        "       "  . 

"  "  "  "  15  "  20  "  "  "  . 
"         "         "         "    20  "  25    "         "       "  . 

"    25  "  30    "         "        "  . 

'   "  to  "  rs   "       "      "  . 


n.i 


85.8 


42.0 
38.5 
37.0 
22.0 
11. 1 
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AMERICAN  STREET  RAILWAY  SYSTEMS  SERVING 
FROM  25,000  TO  35,000  POPULATION. 


PASSENGER  INCOME  PER  CAPITA. 


No.  of  roads  not  reporting  

"        "     earning  leas  than  $1 .50  per  capita  . . 
"        "        "     from  $1  AO  to  $2. 00  per  capita. 


2.00 
2.50 
3.00 
3.50 
4.00 
4.50 


.50 
3.00 
3.50 
4.00 
4.50 
5.00 


OPERATING  EXPENSES  PER  CAR  MILE. 


No.  of  roads  not  reporting  

"  "  operating  at  less  than  10 cents  per  car  mile. . . 
"        •'  "  from  10  to  15  cents  per  car  mile. 

"     15  "  20 
"    20  "  25 
"  •'     25  "  30       "  " 

PERCENTAGE  OP  OPERATING  EXPENSES. 


No.  of  roads  not  reporting  

"  "  operating  at  less  than  60  %  of  pass.  Income .. . 
"        "  "  from  60  to  65  i  of  pass.  Income. 


65 
70 
75 
80 
85 
90 


70 
75  % 
80  % 
85  % 
90  % 
95  % 


NET  EARNINGS. 


No.  of  roads  not  reporting  

earning  less  than  $7,500  net  

from  $7,500  to  $10,000  net. 


10,000 
"  15,000 
■'  20,000 
"  30,000 
"  40,000 

over  50,000 


15,000 
20,000 
30,000 
40,000 
50,000 


PERCENTAGE  OF  NET  EARNINGS  TO  CAPITAL 
LIABILITIES. 


No.  of  roads  not  reporting  

"  "  earning  less  than  2%  %  on  capital  liabilities. 
"        "  "     from  24^  to  5    %        "  " 

"     5    "  % 

"     tVt.  "  10  f 
"  '■         "    10     "  VZ%  % 

"    12%  "  15  f, 


1890. 


1892. 


Electrolysis  of  Underground  Pipes  in  Brooklyn. 

Geo.  W.  Plympton  and  Fred.  R.  Lee,  Commissioners  of  Electrical 
Subways  of  Brooklyn,  submitted  to  the  Mayor  on  February  27  a 
special  report  on  the  corrosion  of  water  pipes,  gas  pipes,  and  telephone 
cables  by  the  return  current  of  the  electric  railways  in  that  city.  The 
report  which  was  presented  to  the  Hon.  Charles  A.  Schieren,  Mayor 
of  Brooklyn,  was  in  part  as  follows: 

The  Board  of  Commissioners  of  Electrical  Subways  begs  leave  to 
submit  the  following  report  as  an  appendix  to  the  annual  report  sub- 
mitted December  15,  1893.  It  relates  to  a  single  subject,  viz.,  the 
corrosion  of  water  pipes  gas  pipes  and  telephone  cables  by  the  return 
current  of  the  trolley  electric  system.  The  following  report  would 
have  formed  a  part  of  the  earlier  communication,  but  the  materials  for 
it  were  not  then  obtainable. 

The  injury  briefly  referred  to  in  the  previous  report  can  now  be 
more  completely  specified  and  described  by  the  aid  of  the  specimens 
submitted  herewith,  which  include  the  following: 

The  lead  covering  of  a  telephone  cable  in  a  conduit  near  corner  of 
Court  Street  and  Fourth  Place.  The  cable  laid  in  pitch  on  the  bottom 
of  the  duct.    The  pitch  proved  no  protection. 

The  covering  of  a  telephone  cable  in  a  conduit  on  Court  Street 
between  First  Place  and  Fourth  Place. 

The  covering  of  a  cable  in  a  manhole  at  corner  of  Atlantic  Avenue 
and  Smith  Street.  The  failure  of  the  cable  afforded  the  first  intimation 
of  the  injury.  A  heavy  trolley  current  had  apparently  followed  the 
cable  and  left  for  the  ground  at  this  point. 

From  a  cable  under  the  rail  of  the  Fifth  Avenue  trolley  line  near 
Flatbush  Avenue.  The  same  cable  was  also  badly  corroded  at  Bergen 
Street. 

An  iron  water  pipe  which  had  been  in  the  ground  under  the  trolley 
track  in  Second  Avenue  for  about  a  year. 

An  iron  pipe  used  to  replace  the  one  just  mentioned  which  had 
been  destroyed  by  corrosion.  The  indentation  and  perforation  near 
the  left  hand  end  of  the  pipe,  were  produced  in  thirty  days. 

A  lead  water  pipe  taken  from  four  feet  below  the  surface  on 
Second  Avenue  near  54th  Street. 

The  experience  of  Brooklyn  is  not  notably  different  from  that  of 
Boston  and  Cambridge,  Mass.,  Milwaukee,  Wis.,  Columbus,  O.,  In- 
dianapolis,  Ind.,  and  Hamilton,  O.  In  each  of  these  cities  similar  cor- 
rosions have  been  detected,  and  in  none  is  there  any  doubt  as  to  the 
cause.  It  is  known  to  be  due  to  the  imperfections  of  the  means  pro- 
vided by  the  trolley  companies  for  the  conveyance  of  the  electrical 
current  back  to  the  generator.  It  was  at  first  supposed  that  the  rails 
would  be  sufficient,  but  the  current  declines  to  take  that  route  exclu- 


sively. An  account  of  some  experiments  published  in  Tke  Electrical 
Engineer  may  be  profitably  quoted  here:  "  The  resistance  per  mile  of 
double  track  road  was  found  to  be  .  7675  ohm  in  dry  earth  without  bonds 
connecting  the  rails.  Where  the  rails  were  bonded  with  iron  wire  of 
No.  3  gauge  and  cross  connected  without  a  continuous  return  wire, 
the  resistance  was  .0797  with  dry  and  .0717  ohm  with  wet  earth. 
Where  the  track  was  formed  with  No.  3  copper  wire  bonds  riveted  to 
the  rails,  each  bond  soldered  to  a  continuous  copper  wire  of  the  same 
gauge  and  the  rails  cross  connected  every  200  ft.,  the  resistance  was 
.0207  ohm  with  wet  earth.  When  the  track  was  made  in  the  same  way 
as  in  the  last  example,  but  further  improved  by  soldering  the  riveted 
bonds  to  the  rails  and  spacing  the  cross  connections  closer  together, 
the  resistance,  when  the  earth  was  dry,  amounted  to  .0254  ohm.  Track 
bonded  with  two  No.  4  galvanized  iron  wires  without  a  continuous 
return  wire  had  a  resistance  of  .0577  ohm,  when  the  earth  was  dry." 

These  figures  show  that  some  bond  is  necessary,  and  furthermore 
that  the  resistance  of  the  rail  section  is  so  slight  that  the  calculated 
resistance  of  the  bonds  accounts  for  nearly  all  of  that  observed.  This 
suggests  a  practical  point,  namely,  the  desirability  of  making  the  bonds 
larger  than  is  now  the  usual  practice  and  omitting  the  return  wire.  The 
effect  of  this  wire  has  long  been  generally  acknowledged  to  be  small, 
and  its  value  to  be  chiefly  as  a  supplement  to  the  bonds.  There  is  a 
strong  tendency  now  to  do  away  with  it  entirely.  It  increases  the 
conductivity  of  the  return  circuit  somewhat,  but  probably  not  as  much 
as  if  the  metal  in  it  were  used  to  make  larger  bonds.  This  shows  that 
water,  gas  and  telephone  mains  can  be  protected  by  better  track  con- 
struction, which  will  prove  as  advantageous  to  the  railway  company  as 
to  the  other  interests.  This  is  one  of  the  means  of  protecting  mains 
from  electrolysis,  and  suggests  the  following  as  a  second  method, 
which,  in  most  cases,  can  probably  be  applied  without  much  trouble. 

The  second  method  is  merely  the  connection  by  metal  conduits  of 
the  water  mains,  gas  pipes  and  telephone  cables,  to  which  some  elec- 
tricity will  probably  always  pass,  with  the  generators  at  the  points 
where  there  is  the  least  resistance  to  return  currents.  These  are 
not  necessarily  the  points  where  the  distance  between  the  pipes  and 
the  generators  is  the  shortest,  for  it  is  possible  to  have  this  shortest 
line  through  the  dry  sand  and  a  line  nearly  a  few  hundred  feet  longer 
through  moist  earth  with  less  resistance.  The  electricity  of  the  return 
current  would  be  apt  to  leave  the  pipes  at  the  moist  places  under  such 
conditions,  and  it  is  possible  that  the  return  metal  circuit  should  be 
located  here,  although  somewhat  longer  than  at  another  point.  Old 
rails,  heavily  bonded,  have  been  suggested  for  this  use,  and  would 
probably  prove  satisfactory. 

It  should  be  said  in  regard  to  this  second  method,  that  in  making 
connections  with  the  underground  systems  of  pipes  and  cables  that  the 
points  of  such  connections  would  require  frequent  examination.  A 
copper  connection  with  an  iron  pipe  underground  would  not  long 
remain  a  reliable  conductor,  unless  special  care  and  watchfulness  were 
given  to  it.  A  better  way  to  insure  the  conduction  of  the  current  is, 
doubtless,  to  make  the  car  rail  continuous  by  welding.  This  method  will 
be  emploved  on  the  new  trolley  line  soon  to  be  built  in  the  southern 
part  of  the  city.  The  most  complete  solution  of  the  problem  is  afforded 
by  the  double  trolley  by  which  the  return  current  is  provided  for  by 
an  overhead  wire  similar  to  the  one  for  the  outgoing  current.  But  it 
is  to  be  hoped  that  it  will  not  be  necessary  to  resort  to  this  method. 

Some  notes  of  experiments,  obtained  through  the  kindness  of  I.  H. 
Farnham,  electrician  of  the  N.  E.  Telephone  Company,  and  relating 
to  the  early  experience  in  Boston,  are  here  given: 

"  When  the  action  of  the  current  was  first  noticed,  the  experiment 
of  grounding  the  cables  to  lead  plates  buried  in  manholes  was  tried  on 
quite  an  extensive  scale,  but  was  soon  abandoned  as  being  imprac- 
ticable. The  quantity  of  electricity  to  be  dealt  with  was  so  enormous 
that  the  buried  plates  offered  no  appreciable  protection  to  the  cables. 
If  such  a  system  was  feasible,  the  expense  for  the  constant  renewal  of 
the  plates  would  be  very  large." 

As  there  has  been  some  misunderstanding  in  regard  to  the  poten- 
tial measurements  made  in  connection  with  the  numerous  corrosion 
investigations,  it  should,  perhaps,  be  impressed  upon  those  who  are 
about  to  carry  on  similar  investigations,  that  the  potential  measure- 
ments between  the  cables  and  pipes,  and  the  material  surrounding 
them,  should,  in  the  majority  of  cases,  only  be  looked  upon  as  the 
direction  in  which  the  current  tends  to  flow. 

To  say  that  the  pipes  and  cables  are  even  practically  safe  from 
corrosion  when  the  measurements  are  below  a  specified  figure,  would 
be  extremely  misleading.  These  measurements  are,  in  a  certain  sense, 
like  the  measurements  which  might  be  made  in  an  electrolytic  cell, 
between  one  of  the  electrodes  and  various  portions  of  the  electrolyte, 
so  that  it  is  possible  to  conceive  of  almost  zero  potentials  in  the 
immediate  vicinity  of  the  most  violent  electrolytic  corrosive  actions. 

The  fact  should  be  closely  borne  in  mind  that  whenever  we  have  a 
current  passing  from  an  easily  oxidizable  metal  to  the  liquid,  such  as 
would  be  encountered  in  the  earth,  corrosion  is  bound  to  occur.  A 
large  number  of  electrolytic  experiments  have  been  carried  out,  show- 
ing the  extremely  low  potentials  (measurements  between  the  elec- 
trodes) at  which  corrosion  is  likely  to  take  place.  In  many  cases  iron 
and  lead  were  destroyed  under  the  conditions  encountered  in  the 
underground  systems,  at  potentials  considerably  under  .5  volt. 

The  conclusions  fairly  drawn  from  these  notes  and  from  our  own 
experience  is  that  considerable  injury  is  being  done  to  underground 
pipes  and  cables,  and  that  it  will  continue  along  the  lines  of  the  trolley 
roads  (except  where  the  elevated  railway  extends  above  them)  until 
better  methods  of  returning  the  current  to  the  generator  are  put  in 
practice.  The  electricians  of  the  several  trolley  roads  are  fully  aware 
of  the  situation,  and  have  speedily  applied  means  of  prevention  in 
localities  where  the  corrosion  has  been  detected.  But  it  is  doubtful  if 
the  method  of  final  cure  of  the  difficulty  has  yet  passed  the  experimental 
stage. 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co. , 
Haiemeyer  Building,  26  Cortlandt  St.,  New  York. 


Most  Gratifying  Replies  have  been  received  by  us 
in  answer  to  nearly  all  requests  for  information  for  our 
financial  supplement.  It  seems  to  be  the  general  senti- 
ment of  bankers,  street  railway  financiers  and  managers 
that  a  compilation  of  this  kind  is  greatly  needed,  that 
our  plans  are  the  best  and  most  comprehensive  for  the  pur- 
pose, and  that  the  supplement  will  be  found  a  benefit  to 
both  the  street  railway  companies  and  the  investing  pub- 
lic. New  York  bankers  in  particular  are  co-operating 
with  us  by  advising  the  street  railway  companies  in  whose 
securities  they  are,  or  have  been,  interested  to  furnish  us 
with  full  data  of  their  roads.  It  will  be  admitted  that 
these  bankers  are  in  a  good  position  to  weigh  the  rela- 
tive advantages  of  silence  and  publicity,  and  that  they 
decide  upon  the  latter  is  not  only  gratifying,  but  signifi- 
cant. We  respectfully  ask  that  all  reports  be  in  by  April 
1,  at  the  latest,  in  order  to  secure  publication  in  the  first 
issue  of  "American  Street  Railway  Investments." 


The  Plans  for  Increasing  Traffic,  or  for  educat- 
ing people  to  ride,  that  are  efficient  in  some  sections  of  the 
country,  cannot  in  all  cases  be  effectually  employed  in 
other  localities,  because  there  is  a  difference  in  existing 
conditions.  For  instance,  park  attractions  that  are  so 
effectually  employed  in  the  West,  fail  when  applied  to 
some  of  the  Southern  cities,  because  of  the  existence  in 
these  communities  of  classes  or  clans,  who  will  not  mingle 
with  each  other  or  patronize  resorts  which  are  frequented 
by  a  rival  set.  This  condition  is  not  so  marked  in  the 
larger  cities,  but  does  exist  in  some  localities  to  an  extent 
that  is  not  appreciated  by  those  who  operate  their  lines  in 
a  more  cosmopolitan  community.  Street  railways,  how- 
ever, properly  managed,  are  the  most  potent  factors  for 
correcting  this  state  of  affairs,  and  although  the  ingenuity 
of  Southern  street  railway  managers  may  be  severely 
taxed  to  devise  plans  for  increasing  the  patronage,  their 


labors  in  this  direction  will  doubtless  eventually  be  re- 
warded by  largely  increased  returns. 


One  of  the  Chief  Annoyances  incident  to  a  superin- 
tendent's duties  is  the  attention  he  must  give  to  the  numer- 
ous applicants,  for  work  which  besiege  his  office,  espec- 
ially during  the  present  glut  in  the  labor  market.  When 
his  quota  of  employes  is  full,  he  should  relieve  himself  as 
far  as  possible  from  personally  meeting  these  people.  In 
order  to  accomplish  this,  it  is  a  good  plan  to  provide  a 
register  in  an  ante-room,  which  should  be  in  charge  ot  a 
clerk,  in  which  all  the  applicants  should  be  required  to 
record  their  names  and  addresses,  with  the  understanding 
that  should  any  additional  help  be  required  the  applicants 
will  be  notified  by  mail,  in  the  order  in  which  they  are 
registered,  when  they  can  report  and  fill  up  the  neces- 
sary application  blanks.  This  would  work  to  the  advan- 
tage of  the  company  in  two  ways:  It  would  save  time  and 
annoyance  on  the  part  of  the  officers,  and,  doubtless, 
reduce  the  number  of  applicants,  as  those  who  came  hav- 
ing a  chance  to  see  that  large  numbers  were  registered 
ahead  of  them  would  so  report,  and  discourage  others 
from  applying. 


In   Efficiency,   Politeness  and    Honesty,  the 

employes  of  street  railway  lines  in  Southern  cities,  so  far 
as  our  observation  go?s,  rank  favorably  with  those  of  like 
occupations  in  Northern  cities.  In  the  matter  of  polite- 
ness to  passengers  they  may  be  said  to  excel.  On  the 
principal  street  railway  lines  in  Atlanta,  the  conductors, 
although  the  rules  of  the  company  do  not  require  it, 
usually  step  down  from  the  platform  and  assist  ladies  to 
board  or  alight  from  a  car,  and  in  stormy  weather  they 
take  a  lady's  umbrella,  raise  it,  and  politely  hand  it  to 
her  after  she  has  left  the  car.  Such  attentions  are  more 
or  less  fatiguing  to  the  conductors,  for  it  is  hard  work  to 
step  down  from  and  return  to  the  platform  so  many  times 
during  a  day;  but  it  tends  to  avoid  accidents,  and  cultivates 
a  favorable  sentiment  towards  the  company.  It  is  found 
that  country  bred  men  make  the  most  efficient  and  obe- 
dient car  employes.  Colored  men  are  employed  chiefly 
upon  track  construction  and  repairs,  and  are  found  to  be 
reasonably  skillful  and  efficient.  It  is  gratifying  to  note  that 
so-called  unskilled  labor,  both  white  and  colored,  shows 
a  marked  improvement  over  former  years,  and  that  what 
little  education  the  men  have  gotten  in  school  and  the 
mechanical  trades,  has  not  spoiled  them  as  workers,  as 
some  assert,  and  as  many  shallow  thinkers  are  ready  to 
believe.  Especially  is  the  improvement  in  the  native  white 
laborer,  both  as  to  skill  and  industry,  most  encouraging. 
There  is  abundant  proof  that  the  Southern  workers  are 
fast  becoming  the  equals  of  the  Eastern  and  Northern 
laborers,  and  are  readily  adapting  themselves  to  the 
changed  condition  of  affairs. 


The  Fifty  Thousand  Dollar  Prize  offered  by  the 
Metropolitan  Traction  Company,  of  New  York,  for  a 
"  working  system  of  motive  power  for  street  railway  cars, 
demonstrated  to  be  superior  or  equal  to  the  overhead 
trolley"  will,  no  doubt,  result  in  bringing  to  the  front 
many  obscure  inventions  and  schemes  of  would-be  inven- 
tors, on  which  the  State  Railroad  Commissioners  will 
have  an  opportunity  to  sit  in  judgment,  provided  the  Leg- 
islature grants  them  the  permission  to  do  so,  and  it  will 
stimulate  many  others  to  engage  in  this  line  of  investiga- 
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tion.  But,  that  it  will  result  in  producing,  at  present, 
any  new  mechanical  device  or  system,  or  in  making  appli- 
cation of  old  devices  that  shall  be  entirely  free  from  all 
the  objectionable  features  that  now  accompany  electric 
or  cable  traction,  we  have  not  the  slightest  expectation. 
In  the  first  place,  it  has  been  known  for  years  that  not  only 
$50,000,  but  $1,000,000  or  more  awaited  the  successful  in- 
ventor in  this  direction,  so  that  if  money  could  bring  the 
result,  it  would  long  since  have  been  accomplished.  We 
are  accustomed  to  say  that  nothing  is  impossiDle  in  the 
line  of  engineering  feats.  Give  an  engineer  a  banker's 
order  and  he  will  accomplish  wonderful  results.  He  will 
bridge  great  rivers,  scale  mountains,  and  talk  under  the 
ocean.  He  will  devise,  and  has  already  produced,  wonder- 
ful systems  of  transportation  by  means  of  which  large 
numbers  of  people,  under  every  possible  condition,  are 
being  transported  cheaply,  safely  and  quickly  to  and  from 
their  homes,  but  this  has  been  accomplished  slowly  by 
painful  effort.  The  recent  developments  in  this  direction 
mark  an  epoch  in  human  history  worthy  of  all  admira- 
tion; but  while  all  these  methods  are  good,  none  of  them 
are  without  some  objectionable  features,  and  it  is  not  to 
be  expected  that  these  features  can  at  once  be  eliminated. 
At  the  same  time  the  Metropolitan  Traction  Company  is 
to  be  commended  for  its  offer,  and  we  trust  that  the  Leg- 
islature, which  now  has  the  matter  of  deciding  whether 
the  Railroad  Commissioners  can  act  as  judges,  will  de- 
termine in  the  affirmative. 


Faulty  Discipline,  in  our  opinion,  is  more  directly 
responsible  for  the  recent  three  or  four  appalling  street 
car  accidents  than  the  failure  of  safety  appliances. 
Nearly  all  the  roads  upon  which  the  recent  unfortunate 
accidents  have  occurred,  were  covered  on  our  tour  of 
observation  during  last  year,  and  in  each  instance  we  now 
recall  that  a  laxity  of  discipline  was  noted  and  recorded. 
We  do  not  mean  that  there  were  no  rules  provided  for  the 
guidance  of  the  employes,  but  there  was  rather  a  neglect 
in  enforcing  the  rules.  Minor  offences  were  overlooked, 
and  there  was  no  systematic  inspection  of  the  employes  at 
times  when  they  did  not  know  that  they  were  being 
watched.  Recklessness  upon  their  part  followed,  until  it 
culminated  in  the  calamities  recorded.  When  riding  on 
one  line  we  remember  to  have  been  frightened  as  never 
before,  from  descending  a  long  steep  grade  at  a  danger- 
ous speed,  and  afterwards  took  pains  to  inform  the 
superintendent  that  his  men  were  given  to  reckless  run- 
ning when  he  was  not  present,  and  now  that  an  accident 
has  occurred  we  are  not  surprised,  and  only  wonder  why 
it  had  not  occurred  before.  In  some  cases  defects  of 
discipline  come  about  from  the  inability  of  the  superin- 
tendent or  manager  to  carefully  watch  his  men,  owing  to 
a  multitude  of  other  duties  that  are  imposed  upon  him. 
In  other  cases  it  is  indifference.  We  now  recall  one  or 
two  cases  where  the  superintendent's  office  is  located 
alongside  or  above  a  liquor  saloon,  which  the  car  men 
frequented  without  any  protest  on  the  part  of  the  com- 
pany's officers.  Again,  minor  offences,  like  smoking  while 
on  duty,  are  overlooked,  until  the  men  learn  that  they 
can  break  the  rules  without  fear  of  being  caught,  and  so 
form  a  contempt  for  all  law.  Careful  and  frequent 
inspection  at  odd  times  and  when  the  men  least  expect 
it,  with  a  certain  penalty  for  every  violated  rule,  whether 
it  results  in  harm  or  not,  is  the  secret  of  good  discipline. 
The  worst  evil  that  can  possibly  befall  a  street  railway 
company  is  an  attempt  to  apply  a  great  deal  of  regulation 


to  every  department  without  providing  an  agency  strong 
enough  to  enforce  such  regulation  everywhere.  In  some 
cases  the  superintendent  or  manager  is  handicapped 
because  he  is  not  properly  supported  by  his  superiors,  or 
because  he  has  learned  to  become  too  familiar  with  his 
men;  the  latter  condition  is  often  a  drawback  to  good 
discipline  because  of  the  fear  of  offending  some  of  his 
friends.  This  condition  of  affairs  should  never  arise.  As 
an  aid  to  good  discipline,  the  superintendent  should  have 
an  office  by  himself,  with  not  even  a  clerk  present,  where 
he  can  meet  his  employes  or  others  in  private,  and  where 
he  can  administer  reproof  which  is  heard  by  the  offending 
party  only,  and  where  he  is  not  obliged  to  meet  people 
who  call  to  see  his  associates  or  other  persons  connected 
with  the  office.  He  should  have  regular  office  hours  for 
the  transaction  of  a  certain  class  of  business,  and  be  at 
liberty  at  all  other  times  for  outside  work,  whatever  it  may 
be. 


The  Massachusetts  Board  of  Railroad  Com- 
missioners deservedly  stands  in  the  front  rank  of  those 
bodies  appointed  by  the  governments  of  our  different 
states  to  exercise  a  supervision  over  the  railroads  within 
their  borders.  Its  reports  have  always  been  marked  with 
a  painstaking  care  to  secure  reliable  returns  from  the 
transportation  companies,  and  its  recommendations,  based 
upon  a  careful  study  of  existing  conditions,  have  usually 
been  of  great  value  in  improving  railway  methods  and 
service.  In  no  state  outside  of  New  York  do  the  reports 
of  the  Railroad  Commissioners  deserve  such  careful  at- 
tention or  carry  such  great  weight,  and  in  no  state,  per- 
haps, have  the  transportation  systems  reached  a  higher 
stage  of  development  or  given  better  service.  Special 
attention  has  always  been  paid  in  the  state  to  street  rail- 
ways, and  the  Commissioners'  report  this  year  is  of  especial 
interest,  inasmuch  as  some  very  striking  comparisons  are 
drawn  between  the  financial  results  secured  in  that  state 
by  the  electric  system  and  by  the  operation  of  street  lines 
by  horse  power.  While  showing  that  the  net  earnings 
per  mile  are  57  per  cent,  greater,  the  reported  cost  and 
capitalization  per  mile  were  60  and  75  per  cent,  greater  re- 
spectively, "leaving  the  odds  in  favor  of  the  horse  system." 
And  the  Commissioners  in  conclusion  state  that  "  taking 
everything  into  account  there  has  been  thus  far  no  dem- 
onstration of  the  superior  net  earning  capacity  of  the 
electric  as  compared  with  the  horse  system,  but  rather 
the  reverse.  It  can  and  should  be  said  without  hesita- 
tion or  qualification,  that  the  electric  system  has  not 
shown  or  indicated  any  such  margin  of  profit  as  to  justify 
the  expectation  of  more  than  ordinary  returns  on  money 
legitimately  invested  in  it.  The  idea,  which  seems  to 
have  obtained  some  currency,  that  the  electric  railway 
system  is  a  bonanza  of  rare  and  inexhaustible  wealth,  is 
clearly  a  delusion,  and  has  doubtless  proved  to  some  a 
snare."  In  another  part  of  their  report,  the  Commission- 
ers call  attention  to  the  fact  that,  as  the  electric  roads  are, 
for  the  most  part,  newly  built,  the  necessary  repairs  and 
renewals  for  the  first  few  years  are  comparatively  slight, 
so  that  the  operating  expenses  appear  in  even  a  more 
favorable  light  in  the  report  than  they  otherwise  would. 

These,  and  other  opinions  of  a  like  nature  expressed 
in  the  report,  have  naturally  attracted  wide  attention,  and, 
where  not  understood,  have  created  considerable  surprise, 
if  not  alarm,  among  a  considerable  number  of  electric 
railway  investors.  Some  newspapers  have  seized  the 
opportunity  to  declare  that  the  electric  railway  is  a  finan- 
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cial  failure,  giving  as  grounds  for  their  statement  the 
opinions  quoted,  while  others,  with  an  equal  bias  on 
the  other  side,  impugn  the  reliability  of  the  conclu- 
sions. But  let  us  carefully  consider  the  facts  as  given. 
Most  of  them  in  themselves  are  distinctly  favorable  to  the 
electric  system.  The  operating  expenses  have  averaged 
during  the  last  year  less  than  70  per  cent,  of  the  gross 
receipts,  a  figure  about  equal  to  the  well  managed  steam 
railways  of  the  State,  and  considerably  less  than  for- 
merly with  horse  power.  The  increase  in  net  earn- 
ings is  from  .96  cents  in  1888,  the  last  year  that  horses 
were  exclusively  used,  to  1.56  cents  in  1893.  With  this 
decrease  in  operating  expenses  there  has  been  an  increase 
in  traffic  amounting,  as  already  mentioned,  to  an  average 
of  57  per  cent,  as  the  result  of  the  employment  of  electric- 
ity. The  only  question  in  the  minds  of  the  Commission- 
ers was  whether  this  increase  in  receipts  and  greater 
earning  power  was  sufficient  to  counterbalance  the  added 
investment  incurred. 

Assuming  that  the  statistics  for  each  system  employed 
are  strictly  accurate,  and  that  the  method  of  computation 
for  each  was  the  same,  it  must  be  remembered  that  many 
of  the  electric  railway  companies  in  Massachusetts  were 
the  earliest  in  the  field,  and  equipped  their  lines  when  the 
cost  of  electric  apparatus  was  high,  and  when  many  of 
the  economical  devices  now  in  use  were  not  in  existence. 
The  improvements  made  in  electric  railway  practice  have 
been  largely  the  results  of  experiments  made  by  these 
companies  at  great  expense,  but  through  which  every 
other  railway  company  has  been  benefited.  The  showing 
made  by  a  company  now,  using  the  latest  appliances, 
would  undoubtedly  be  much  more  favorable,  and  would 
probably  under  all  ordinary  conditions  show  a  decided 
saving  in  favor  of  electricity  on  the  capital  invested.  No 
other  conclusion  is  admissible.  At  the  same  time  this 
report  is  most  timely,  and  should  go  far  in  disabusing  the 
popular  mind  of  the  belief  that  an  immense  saving  is 
made  by  a  street  railway  company  in  changing  its  motive 
power  from  horse  to  electricity.  If  such  a  change  is  made 
and  a  city  in  consequence  obtains  cleaner  streets,  more 
comfortable  and  better  cars,  higher  speed  and  in  every 
way  better  service,  the  railway  company  has  done  all  that 
it  should  do.  It  ought  not  to  make  any  greater  pay- 
ments to  the  city's  treasury,  either  in  the  form  of  taxes  or 
as  car  licenses,  than  when  operating  as  a  horse  railway. 
In  fact  the  benefit  to  the  city  in  most  cases  is  considera- 
bly greater  than  to  the  street  railway  company,  so  that 
the  former  can  better  afford  to  pay  a  bonus  to  the  rail- 
way company  for  making  the  change,  than  to  exact,  as  is 
often  attempted,  payments  in  some  form  for  the  right  to 
change  the  motive  power. 

sis  sjc  H»  H»  * 

Two  other  striking  comparisons  made  by  the  Massa- 
chusetts Board  in  its  annual  report  were  in  regard  to  the 
abnormal  increase  in  capitalization  in  comparison  to  mile- 
age, and  to  the  decrease  of  the  surplus  of  the  companies. 
The  capitalization,  by  which  is  included  capital  stock  and 
bonded  debt,  has,  in  the  aggregate,  increased  much  more 
rapidly  than  the  mileage.  The  commission  recommends 
limiting  the  issue  of  bonds  of  street  railway  companies  to 
the  amount  of  paid  up  capital  stock.  Steam  railroad  cor- 
porations have  been  for  many  years  subjected  to  such 
limitation  by  the  general  law  of  the  state.  The  surplus 
of  the  companies  has  been  rapidly  decreasing,  according 
to  the  commissioners,  and  in  nine  years  has  fallen  from 


13.44  per  cent,  of  the  capital  stock  to  2.9  per  cent,  of  the 
stock.  A  conservative  policy  in  regard  to  expenditures, 
and  the  setting  apart  each  year  of  some  substantial  por- 
tion of  the  earnings  as  a  fund  for  future  contingencies  is 
wisely  recommended  by  the  commission.  At  the  same 
time,  we  do  not  see  in  this  reduction  of  the  surplus  of  the 
companies  such  a  very  alarming  condition  as  some  have 
assumed.  The  past  year,  which  was  one  of  great  finan- 
cial depression,  found  many  street  railway  companies 
with  lines  but  partially  equipped  and  in  an  unfinished 
condition.  It  was  absolutely  necessary  to  complete  these 
to  care  for  the  traffic;  at  the  same  time,  the  market  for 
bonds  was  cut  off.  The  surplus  was  the  source  naturally 
selected  from  which  to  make  payments,  and  it  was  cer- 
tainly better  to  draw  from  this  than  to  make  further 
issues  of  bonds  or  stock  at  a  ruinous  rate. 

Convention  Notes. 


A  meeting  of  the  street  railway  and  supply  men  of 
Atlanta  was  held  on  February  5,  at  the  office  of  the 
Atlanta  Consolidated  Street  Railway  Company,  in  the 
Equitable  Building,  for  the  purpose  of  organizing  and 
appointing  local  committees  preliminary  to  the  annual 
convention  in  Atlanta,  October  17-19.  Joel  Hurt  pre- 
sided at  the  meeting,  and  the  following  committees  were 
appointed: 

Hotels. — Wm.  W.  Kingston;  W.  M.  Kelley;  S.  W. 
Trawick. 

Exhibits. — L.  R.  Shellenberger;  N.  W.  L.  Brown; 
W.  M.  Kelley;  D.  R.  Bullen  and  H.  I.  Bettis. 

Entertainment. — R.  J.  Lowry;  J.  Carroll  Payne; 
T.  K.  Glenn;  C.  H.  Wilcox;  Wm.  W.  Kingston;  Henry 
Inman  and  J.  W.  English,  Jr. 

Transportation. — H.  I.  Bettis;  W.  M.  Kelley;  C.  H. 
Wilcox. 

Banquet. — H.  E.  W.  Palmer;  J.  Carroll  Payne; 
E.  Woodruff;  R.  J.  Lowry;  Henry  Jackson  and  T.  B.  Fel- 
der,  [r. 

Excursion.— W.  M.  Kelley;  E.  Woodruff;  H.  N.  Hurt. 

Finance. — E.  Woodruff;  R.  J.  Lowry;  T.  B.  Felder; 
J.  W.  English,  Jr.;  W.  T.  Sanders. 

It  was  resolved  that  the  local  representatives  send  a 
circular  letter  to  the  street  railway  men  of  all  the  princi- 
pal Southern  cities,  urging  them  to  be  present  at  the 
convention,  whether  members  of  the  Association  or  not, 
to  welcome  the  delegates  who  are  expected  to  be  present 
from  all  parts  of  the  country. 

The  committe'e  on  entertainment  was  instructed  to 
communicate  with  a  number  of  the  representative  ladies 
of  Atlanta,  and  secure  their  co-operation  in  entertaining 
the  visiting  ladies  who  will  accompany  their  husbands  on 
their  visit  to  Atlanta.  A  number  of  novel  plans  were 
suggested  for  providing  entertainments  for  the  delegates 
and  ladies  while  in  the  city,  and  from  the  enthusiasm 
manifested  on  the  part  of  the  committee,  and  the  energy 
with  which  they  have  set  to  work  to  make  the  necessary 
arrangements,  it  may  be  expected  that  the  Atlanta  con- 
vention will  be  one  of  the  best  attended  and  most  enjoy- 
able yet  held. 

It  is  hoped  that  the  representatives  of  Southern  roads 
will  feel  the  importance  of  being  present,  and  that  all  will 
recognize  the  importance  of  becoming  members  of  the 
Association. 

It  is  proposed  in  the  near  future  to  construct  an  elec- 
tric tramway  at  Dublin,  Ireland,  from  the  terminus  of  the 
United  Tramway  Company,  at  Dollymount  on  the  north 
side,  to  Howth  and  on  the  south  side  from  the  Clons- 
keagh  terminus  to  Dondrum  and  Windy  Arbour.  Par- 
liamentary powers  have  already  been  secured  for  the  line, 
and  it  is  proposed  to  commence  the  construction  immedi- 
ately. The  manager  of  the  Southern  Tramways  Com- 
pany, J.  Clifton  Robinson,  C.  E.,  is  well  known  in  the 
United  States,  and  it  is  to  his  efforts  that  the  success  of 
the  work  is  largely  due. 
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EDITORIAL  CORRESPONDENCE. 


CHARLESTON,  SAVANNAH,  AUGUSTA,  CHATTANOOGA,  ATLANTA  PART  II. 


Charleston,  S.  C. 

Were  one  about  to  write  history,  he  would  find  in 
Charleston  and  its  vicinity,  numerous  spots  prolific  in  his- 
toric suggestions,  that  would  serve  as  links  in  the  chain 
which  binds  the  present  with  the  past.  This  is  the  spot 
where  the  first  scenes  of  our  civil  war  were  laid.  Fort 
Sumter,  now  partially  in  ruins,  still  guards  the  entrance 
to  the  harbor,  and  to  the  left,  on  Sullivan's  Island,  is  old 
Fort  Moultrie,  whose  history  takes  us  back  to  colonial 
times,  and  recalls  the  heroic  service  of  Sergeant  Jasper  in 
holding  aloft  the  flag  on  his  gun  swab,  in  the  battle  of 
June  28,  1776.  Rambling  through  the  enclosure  of  the 
old  fort,  we  come  across  the  grave  (still  carefully  fenced 
and  preserved)  of  Osceola,  the  Seminole  chief,  who  was. 
incarcerated  here  after  the  close  of  the  Seminole  war  in 
1836.  Still  nearer  to  the  city,  on  the  left,  is  Castle  Pink- 
ney,  and  on  the  right  Morris  Island,  from  which  Gilmore's 
guns  sent  their  missiles  of  destruction  into  the  belea- 
guered city.  The  city  itself  bears  but  a  few  marks  of 
the  prolonged  bombardment,  to  which  it  was  subjected 
during  the  late  unpleasantness,  but  it  does  bear  some  few 
marks  of  the  terrible  earthquake  of  1886,  and  still  more 


fantry  Monument,  in  the  yard  of  the  City  Hall.  The  Bat- 
tery walls,  above  noted,  make  a  delightful  resort,  to  which 
large  numbers  of  the  people  come  of  a  summer's  evening  to 
enjoy  the  refreshing  sea  breezes,  which  never  fail  to  come 
and  relieve  the  oppressive  heat  of  a  summer's  day.  Along 
the  Battery  fronts  are  some  of  the  most  beautiful  homes 
of  the  city,  especially  those  of  the  old-time  residents.  The 
East  Battery  (Fig.  2)  was  entirely  destroyed  by  the 
August  cyclone,  but  it  has  recently  been  rebuilt  by  the 
city  in  a  most  substantial  manner,  and  restored  to  its  old- 
time  beauty. 

STREET  RAILWAYS. 

The  street  railways  of  the  city  embrace  a  trackage  of 
about  thirty  miles  out  of  a  total  of  eighty  miles  of  streets, 
and  are  controlled  and  operated  by  two  companies,  both 
of  which  employ  animal  power.  There  is  also  a  short 
line  on  Sullivan's  Island,  but  this  is  not  embraced  in  the 
city  mileage.  Negotiations  have  for  some  time  been  pend- 
ing with  outside  capitalists,  looking  to  the  consolidation 
of  the  two  companies  with  a  view  to  operating  these  lines 
by  electric  power,  but  this  deal  is  off,  we  understand,  and 
there  is  little  probability  that  the  present  management 


FIGS.  1  AND  2.— SOUTH  BATTERY  PARK  AND  EAST  BATTERY,  CHARLESTON  HARBOR— CHARLESTON,  S.  C 


the  devastation  wrought  by  the  cyclone  and  tidal  wave  on 
August  27,  last. 

But  we  are  not  to  deal  with  history,  nor  with  the 
flood,  nor  plagues  of  which  Charleston  has  had  her  share. 
A  more  pleasant  service  invites  us,  and  we  are  to  write 
about  Charleston  as  we  find  it  to-day.  We  are  told  that 
the  city  has  changed  but  little  in  physical  appearance 
since  the  war.  There  is  an  old-time  look  about  it,  which 
comes  from  the  quaint  architecture  employed,  and  the 
former  practice  of  placing  the  houses  directly  upon  the 
street  line,  or  closing  in  the  grounds  with  high  brick 
walls.  The  most  attractive  features  of  the  city  are  the 
East  and  South  Batteries,  which  bound  the  point  of  the 
peninsula  upon  which  the  city  is  located.  These  consist 
of  massive  walls  with  wide  pavements  of  stone  flagging, 
which,  upon  the  south,  enclose  White  Point  Gardens 
which  consist  of  a  beautiful  grove  of  live  oaks,  inter- 
spersed with  numerous  monuments.  These  include  the 
Fort  Moultrie  Monument,  erected  in  memory  of  the  de- 
fenders of  this  point  in  1776.  This  is  a  granite  shaft, 
supporting  a  bronze,  life  size  figure  of  Sergeant  Jasper, 
holding  up  the  flag,  and  has  bronze  plates  containing  a 
brief  account  of  the  action.  Another  is  erected  to  the 
memory  of  Gilmore  Simms,  the  historian.  There  is  also 
a  circular  shaft,  about  twenty  feet  high,  composed  of 
lumps  of  phosphate  rock  from  the  various  phosphate  de- 
posits, which  are  being  worked  about  thirty  miles  from 
the  city.  There  are  also  other  interesting  monuments 
about  the  city,  the  principal  one  of  which  is  known  as  the 
Calhoun  Monument,  near  the  citadel  on  Marion  Square, 
and  another  which  is  known  as  the  Washington  Light  In- 


will  undertake  an  electric  system,  although  there  is  a 
desire  on  the  part  of  the  people  for  mechanical  traction. 
No  opposition  would  be  offered  against  the  trolley  sys- 
tem. While  mechanical  traction  is  very  desirable  from 
the  standpoint  of  the  patrons,  the  managers  of  the  Char- 
leston City  Railway  Company,  at  least,  are  of  the  opinion 
that  there  is  more  profit  to  be  had  from  the  present  system. 

The  Charleston  City  Railway  Company, 

which  now  operates  thirteen  miles  of  track,  began  opera- 
tion in  1865,  and  has  continued  under  the  same  manage- 
ment during  the  entire  period  of  twenty-nine  years,  John 
S.  Riggs  having  held  the  presidency  from  the  first.  Frank 
F.  Whilden  is  secretary  and  treasurer,  and  J.  H.  Mohlenhoff 
is  superintendent.  The  company  has  done  a  prosperous 
business  from  the  first,  never  having  missed  a  dividend 
of  from  6  per  cent,  to  8  per  cent,  during  all  the  years  of 
its  existence.  The  capital  is  all  held  in  the  city,  and  there 
are  among  the  directors  four  bank  presidents,  the  mayor 
of  the  city;  also  an  eminent  lawyer  and  a  leading  private 
banker  and  broker.  In  the  matter  of  accidents  the  com- 
pany has  been  particularly  fortunate,  having  paid  less 
than  $5,000  accident  charges  since  it  began  operations, 
and  it  has  paid  in  solicitors'  fees  less  than  $1,000  during 
the  time.  The  tracks  run  through  the  most  desirable 
parts  of  the  city,  passing  the  principal  churches,  hotels 
and  public  buildings. 

The  company  owns  forty  cars,  about  half  and  half 
open  and  closed,  all  of  which  were  built  by  the  John  Ste- 
phenson Company,  of  New  York.  The  president,  Mr. 
Riggs,  having  been  an  intimate  friend  of  the  late  John 
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Stephenson,  has  always  been  partial  to  his  make  of  cars. 
The  average  number  of  cars  operated  daily  is  twenty-four, 
and  they  are  run  on  a  four  and  five  minute  headway. 
These  are  mostly  one  horse,  fare  box  cars.  White  men 
only  are  employed  as  drivers,  and  their  cars  are  run  only 
until  eleven  o'clock  at  night,  except  on  one  line,  where  a 
recent  ordinance  requires  that  the  cars  run  until  12:30 
o'clock.  The  fare  is  five  cents,  and  twenty-five  tickets  are 
sold  for  $1.  The  tickets  are  printed  in  different  ways;  some 
in  coupon  books,  and  others  are  simply  card  tickets 
Transfers  are  given  to  connecting  lines.  The  colored  peo- 
ple ride  quite  as  much  as  the  white  people  in  proportion  to 
their  numbers,  and  are  always  liberal  patrons  of  the  street 
cars  when  they  can  get  a  nickel  to  ride  with. 

The  original  track  construction  of  the  line  consisted 
of  the  old  Crescent  rail,  fastened  to  stringers  by  means  of 
screws  and  countersunk  holes.  About  ten  years  ago  a 
forty  pound,  center  bearing  rail  was  substituted.  The 
soil  in  and  about  Charleston  is  low,  level  and  very  sandy; 
but  little  trouble,  however,  is  experienced  in  keeping  up 
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the  rail  joints.  The  principal  streets  upon  which  the  street 
cars  run  are  paved  with  granite  rocks  or  cobble,  but  upon 
others,  in  the  suburbs,  theanimals  wade  through  the  sand, 
and  as  this  is  constantly  accumulating  upon  the  rails,  the 
traction  is  exceedingly  hard  at  times.  The  horses  em- 
ployed upon  the  Charleston  line  are  among  the  finest  we 
have  ever  seen  driven  to  street  cars,  and  are  generally 
kept  in  excellent  condition.  The  horses  weigh  from  1,100 
to  1,200  lbs.,  and  cost  $140  to  $160  a  head.  A  few  mules 
are  employed,  and  these  cost  about  $40  a  head  more  than 
the  horses;  but  horses  are  preferred  for  street  car  service, 
as  they  are  generally  quicker,  and  do  not  require  so  much 
persuasion  from  the  driver,  giving  him  more  time  to  see 
that  the  fares  are  paid. 

The  stables  at  which  the  150  animals  of  the  company 
are  housed  consist  of  low,  one  story  buildings,  with  ample 
ventilation,  but  little  protection  from  the  cold.  Stalls  are 
provided  for  part  of  the  animals,  but  most  of  them  are 
allowed  to  run  loose  in  pens  in  lots  of  fifty;  the  pens  are 
100  X  23  ft.  It  is  found  that  the  animals  do  much  better 
when  allowed  to  run  loose  in  the  pens,  than  when  confined 
in  stalls.  All  vicious  and  unruly  animals  are  sorted  out 
and  provided  with  stalls.  The  pens  are  provided  with 
fodder,  manger  and  grain  racks  on  one  side,  and  upon  the 
opposite  side  is  a  water  trough,  to  which  the  animals  have 
access  at  all  times.  Sawdust  is  employed  for  bedding, 
and  the  pens  are  cleaned  once  a  week.  The  feed  consists 
of  long  prairie  and  North  River  hay  which  costs  from 
$12  to  $16  per  ton  delivered  in  bales.    The  daily  ration 


consists  of  sixteen  pounds  of  hay  and  fourteen  quarts  of 
grain,  corn  and  oats,  ground  half  and  half.  The  grain  is 
ground  in  the  stables  by  horse  power.  The  animals  are 
driven  about  fourteen  miles  a  day,  and  their  average  life 
is  about  five  years.  There  is  one  mule,  however,  still  in 
service,  which  has  been  at  work  twenty-five  years,  and  it 
is  still  in  good  condition. 

A  good  deal  of  traffic  upon  the  pleasant  days  consists 
of  colored  nurses,  accompanied  by  young  children,  and 
in  the  cars  is  posted  the  following  notice  relative  to  the 
fares:  "  Notice:  When  two  seats  are  occupied  upon  these 
cars,  two  fares  must  be  paid.  Children  three  years  old 
and  under,  ride  free." 

The  Enterprise  Railroad  Company, 

which  is  now  operated  under  the  management  of  T.  W. 
Passailaigue,  president,  and  P.  J.  Balaguer,  secretary  and 
treasurer,  controls  about  fourteen  miles  of  track.  The  line 
began  operations  in  1874,  and  was  built  and  is  owned  by 
Northern  capitalists.  It  was  originally  projected  as  a 
freight  line,  and  in  the  business  portion  of  the  city  runs 
from  the  Battery  along  the  river  front,  connecting  with 
the  principal  steamer  wharves  and  railway  depots.  The 
gauge  is  five  feet,  to  correspond  with  the  gauge  of  the 
steam  lines,  so  that  steam  cars  could  be  run  over  the 
track.  One  branch  crosses  the  city  to  the  west  near  the 
center,  and  one  extends  nearly  five  miles  into  the  country 
to  the  north,  past  numerous  negro  settlements,  and 
through  the  principal  truck  farms,  and  out  to  the  phos- 
phate mills  which  are  located  at  intervals  along  the  Ash- 
ley River.  There  is  also  a  branch  running  to  the  entrance 
of  Magnolia  Cemetery  which  is  a  very  attractive  place, 
with  numerous  drives  shaded  by  ancient,  moss  draped, 
live  oaks,  and  there  are  also  many  ornamental  shrubs, 
including  japonicas  which  during  January  were  in  full 
bloom. 

The  line  is  operated  with  one  horse,  fare  box  cars, 
with  white  men  for  drivers;  but  at  certain  hours,  on  the 
line  running  to  the  phosphate  mills,  two-horse  cars  are 
run  to  convey  the  crowds  of  workmen,  morning  and  night, 
to  and  from  their  work,  and  these  are  operated  by 
white  conductors  and  colored  drivers. 

The  regular  fare  is  five  cents,  or  twenty-five  tickets 
for  $1,  but  on  a  portion  of  line  running  to  the  mills, 
two  tickets  are  sold  to  laborers  for  five  cents.  At 
certain  hours  these  cars  are  crowded,  and  as  the  colored 
people  look  so  nearly  alike,  the  conductors  often  have 
difficulty  in  distinguishing  who  has  paid  fare.  Checks 
were  at  one  time  issued,  but  the  passengers  would  ex- 
change with  one  another,  so,  as  a  final  resort,  the  con- 
ductors have  devised  a  plan  of  putting  bits  of  cotton  or 
lint  upon  the  clothing  of  the  passengers  from  whom  the 
fare  has  been  collected,  thus  distinguishing  them  from 
new  comers.  On  this  car  line,  a  car  load  of  phosphate 
hands,  fresh  from  the  mills,  is  about  50  per  cent  more 
odorous  than  a  load  composed  of  employes  from  the 
slaughter  houses  in  Chicago  and  Omaha.  We  noted  that 
some  of  the  drivers  were  armed  with  heavy  revolvers,  as 
a  defense  while  driving  through  some  of  the  woody  sec- 
tions of  the  route,  and  also  as  persuaders,  when  a  drunken 
negro  refuses  to  pay  his  fare,  as  is  sometimes  the  case. 
The  business,  it  is  stated,  has  increased  about  70  percent 
since  the  reduction  of  the  fare,  with  a  large  increase  of 
net  receipts.  Not  only  the  phosphate  hands,  but  the 
laborers  on  the  truck  farms  live  in  the  city  and  patronize 
the  street  cars  liberally,  although  the  wages  of  the  latter 
class  are  only  from  twenty-five  to  fifty  cents  per  day. 
There  are  at  present  vast  numbers  of  idle  colored  people 
in  Charleston,  but  when  employed,  they  are  liberal  patrons 
of  the  street  cars.  About  40,000  miles  per  month  are  run 
on  the  lines  of  the  Enterprise  Company,  and  at  an  ex- 
ceedingly low  cost  per  car  a  mile.  The  animals  make 
about  eighteen  miles  a  day.  Mules  are  mostly  driven 
double  and  horses  single. 

Prairie  hay  is  fed  long,  and  the  daily  rations  per 
animal  are  about  twenty  pounds  of  hay,  and  from  fifteen 
to  eighteen  quarts  of  grain,  consisting  of  corn  and  oats, 
which  is  ground  by  horse  power  in  the  stables. 

The  pay  of  white  drivers  and  conductors  is  $10 
a  week,  or  $1.43  per  day  for  thirteen  and  a  half  hours' 
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work;  while  colored  drivers  get  fifty-seven  cents  a  day  for 
twelve  hours'  work. 

The  city  ordinance  requires  the  company  to  keep  the 
pavements  repaired  between  the  tracks  and  three  feet 
outside.  Granite  block  paving  or  cobble  stones  are  em- 
ployed, and  paving  costs  the  company  from  twenty-five 
to  thirty  cents  a  square  yard,  the  material,  except  sand 
and  gravel,  being  furnished  by  the  city. 

The  offices  and  stables  of  the  company  are  located  at 
the  corner  of  Shepherd  and  Meeting  Streets;  the  latter 
being  the  famous  shell  road  for  which  Charleston  was 
once  noted;  but  it  is  not  kept  up  of  late  years  as  well  as 
formerly.  The  stables  and  car  sheds  are  plain,  one  story 
buildings,  and  stalls  are  provided  for  the  animals.  The 
stables  are  kept  remarkably  clean  and  there  is  an  air  of 
thrift  about  the  whole  establishment.  The  cars  are  kept 
in  good  repair,  being  painted  once  a  year,  and  varnished 
twice.  The  salt  air  of  the  region  is  said  to  be  very  de- 
structive to  paint  and  varnish,  but,  by  the  use  of  good 
material,  the  rolling  stock  is  made  very  presentable.  The 
paints  employed  are  purchased,  for  the  most  part,  from 
Sherwin  &  Williams,  and  the  varnish  from  Valentine. 

Middle  Street  Sullivan's  Island  Railway  Company. 

This  is  a  line  of  two  and  a  half  miles  in  length  on 
Sullivan's  Island, Charles- 
ton Harbor,  which  runs 
from  the  steamboat  land- 
ing along  the  line  of  the 
summer  cottages,  where 
from  3,000  to  4,000  of  the 
Charleston  citizens  usu- 
ally pass  the  summer 
months.  Only  one  car 
is  run  at  present,  and 
this  makes  the  trip  on 
the  arrival  of  each 
steamer.  The  tracks 
were  buried  about  four 
feet  deep  under  the  sand 
by  the  August  cyclone, 
but  this  has  been  shovel- 
ed off,  and  the  cars  run 
through  a  trench  of  sand 
three  or  four  feet  in 
depth.  The  line  has 
hitherto  been  a  paying 
one,  and  will,  doubtless, 
see  better  days  again. 
The  president  is  B.  Cal- 
laghan,  and  the  treasurer 
Frank  F.  Whilden,  who 
is  also  treasurer  of  the 

Charleston  City  Railway  Company.  B.  Buckley  is  super- 
intendent. 

THE  FUTURE  OF  THE  CITY. 

It  has  been  said  by  people  who  have  visited  Charles- 
ton, that  the  place  is  slow  in  a  business  sense,  and  an 
undesirable  location  in  which  to  make  investments.  This 
is  not  fair;  for,  considering  the  calamities  that  have  over- 
taken the  city,  it  has  held  its  own  remarkably  well,  and  in 
our  opinion,  a  prosperous  future  awaits  the  place.  It  is 
a  desirable  residence  city,  and  has  a  great  many  wealthy 
people,  and  although  they  may  be  classed  as  conservative, 
they  will  look  to  it  that  the  city  has  a  substantial  growth. 

The  banking  interests  are  particularly  flourishing, 
and  during  the  money  stringency  which  has  affected 
nearly  every  section  of  the  country,  the  Charleston  banks 
have  held  their  own,  and  there  is  not  a  failure  reported. 
The  business  outlook,  especially  since  the  harbor  improve- 
ments, is  very  encouraging.  These  improvements  con- 
sist of  a  system  of  jetties  which  have  been  constructed  bv 
the  government,  and  which  have  already  deepened  the 
channel  on  the  bar  at  the  entrance  of  the  harbor,  so  that 
now  there  is  twenty-two  feet  of  water  on  the  bar  at  ex- 
treme high  tide,  and  twenty  feet  at  medium  high  water, 
with  fifteen  feet  at  low  water,  where  formerly  the  depth 
was  from  eight  to  ten  feet,  and  it  is  confidently  expected 
that  the  depth  will  be  yet  materially  increased,    As  it  is, 


there  is  now  a  straight  course  from  the  open  sea  to  the 
anchorage  ground  inside  the  harbor,  and  vessels  can  enter 
by  night  as  well  as  by  day,  by  bringing  the  light  of  Fort 
Sumter,  which  is  near  the  middle  of  the  harbor,  on  a  line 
with  a  temporary  light  which  has  been  placed  in  the 
steeple  of  St.  Philips'  Church,  one  of  the  principal  land- 
marks in  the  city. 

The  principal  exports  from  Charleston  are  cotton, 
naval  stores,  lumber,  phosphates  and  small  fruits  and 
vegetables. 

In  our  opinion,  nothing  would  serve  to  galvanize 
Charleston's  business  interests  into  new  life  more  quickly 
than  the  adoption  of  electric  power  for  propelling  the 
street  cars.  The  investment  would  not,  doubtless,  bring 
at  once  so  large  a  return  as  the  horse  cars  are  now  doing, 
but  it  would  give  the  city  a  name  abroad,  and  attract 
capital  and  enterprise  as  no  other  feature  can;  and,  even 
if  the  lines  are  not  sold,  it  is  hoped  that  the  present 
owners  will  yield  to  the  pressing  demand  of  the  citizens, 
and  adopt  the  modern  power. 

Savannah,  Ga. 

Savannah  is  a  city  of  about  60,000  inhabitants,  situ- 
ated near  the  mouth  of  the  Savannah  River.  It  is  an  im- 
portant seaport  and  shipping  point  for  the  products  of 


FIG.  3. — LINE  OF  ELECTRIC  RAILWAY  PASSING  THROUGH  MARKET  HOUSE— SAVANNAH,  GA. 

this  region,  which  consist  chiefly  of  cotton  and  naval 
stores  (spirits  of  turpentine  and  rosin). 

Like  Charleston,  the  surface  is  low,  flat  and  sandy, 
but  it  is  a  beautiful  city,  regularly  laid  out,  and  has  num- 
erous small  parks  and  squares  located  in  the  center  of  the 
streets,  which  divide  and  pass  on  either  side.  There  are 
many  modern  houses  and  business  blocks,  and  the  city 
has  a  more  modern  appearance  than  most  Southern  coast 
cities.  It  might  be  styled  the  Monumental  City,  for  in  its 
various  parks  are  located  monuments  erected  to  the 
memory  of  heroes  and  prominent  statesmen.  Among 
these  are  Jasper  Monument  on  Madison  Square,  the 
Pulaski  Monument  on  Monterey  Square,  the  Green  Mon- 
ument, Gordon  Monument  and  the  Confederate  Monu- 
ment of  the  plaza  of  Forsyth  Park. 

The  most  attractive  features  in  and  about  the  city 
are  the  Forsyth  Park,  near  the  center  of  the  city,  which 
covers  a  large  tract,  most  of  which  is  shaded  by  an  origi- 
nal growth  of  pines  and  oaks,  with  here  and  there  a  pal- 
metto, and  which  is  also  adorned  with  fountains  and  or- 
namental structures.  The  beauty  of  this  park  is  only 
surpassed  by  that  of  Bonaventure,  a  name  given  to  the 
principal  cemetery,  just  outside  the  city.  Here  are  exten- 
sive avenues,  shaded  by  rows  of  live  oaks,  with  the  limbs 
draped  in  festoons  of  the  soft,  gray  moss  for  which  this 
region  is  so  famous.  In  foggy  weather,  a  condensation 
drips  from  the  pendant  moss,  as  if  the  very  trees  were 
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weeping  for  the  dead  which  lie  buried  all  about.  Num- 
erous flowering  and  ornamental  shrubs  add  beauty  to  the 
location,  making  a  weird  but  attractive  place. 

The  two  principal  hotels  of  the  city  are  the  DeSoto 
and  the  Pulaski  House.  The  former  is  a  modern  struct- 
ure, and  is  the  winter  home  of  a  large  number  of  North- 
ern tourists,  who  seek  to  escape  the  rigors  of  a  Northern 
climate. 

STREET  RAILWAYS. 

The  street  car  lines  embrace  forty-two  miles,  and  they 
are  all  operated  by  electric  power,  with  the  exception  of  a 
short  dummy  line.  Two  companies,  at  present,  control 
the  street  railway  system.  The  City  &  Suburban  Com- 
pany and  the  Savannah,  Thunderbolt  &  Isle  of  Hope,  are, 
virtually,  under  one  management,  J.  H.  Johnston  being 
president  of  the  former,  treasurer  of  the  latter,  and 
general  manager  of  both.  The  former  embraces  fourteen 
miles  of  electric  track  and  five  miles  of  steam  dummy;  the 
other  eight  miles  of  electric  track,  and  both  are  operated 
from  the  same  power  station,  which  is  located  at  the 
Bolton  Street  junction.  From  this  station  a  line  also 
runs  to  Thunderbolt,  a  suburban  settlement  on  the  Wil- 
mington River.  The  power  station  is  a  high,  one  story 
frame  building,  with  corrugated  iron  covering.  There  is 
one  smokestack,  about  100  ft.  in  height,  which  rests  upon 
a  brick  base  into  which  the  flues  from  the  boilers  lead. 
The  power  equipment  consists  of  two  325  h.  p.  Cooper 
engines,  each  belted  direct  to  a  400  h.  p.,  M.  P.  Thomson- 
Houston  generator,  the  shafts  being  forty-five  feet  from 
the  engine  shaft.  The  flywheels  are  twenty-five  feet  in 
diameter,  with  forty-one  and  a  half  inches  face,  and  weigh- 
ing 40,000  lbs.  The  belting  employed  was  manufactured 
by  the  Southern  Belting  Company,  of  Atlanta.  The  water 
pumps  are  driven  by  belts  direct  from  the  engine  shaft, 
through  a  train  of  reducing  gears.  The  steam  equipment 
consists  of  two  Babcock  &  Wilcox  water  tube  boilers,  and 
a  Wainwright  feedwater  heater.  Tennessee  and  Alabama 
soft  coal  is  employed  as  fuel,  and  is  delivered  by  steam 
cars  direct  to  the  furnace  room.  It  requires  about  four 
and  a  half  tons  a  day  to  operate  the  twenty-two  cars. 

Some  of  the  cars  were  built  by  the  St.  Louis  Car 
Company,  and  others  by  the  Ellis  Car  Company  of  Ames- 
bury,  Mass.,  and  a  few  are  home  made.  Trucks  manu- 
factured by  the  Baltimore  Car  Wheel  Company,  the  J.  G. 
Brill  Company  and  the  St.  Louis  Car  Company  are  em- 
ployed, and  the  motors  are  all  of  the  Thomson-Houston 
type,  W.  P.,  13,  7  and  25  h.  p.  Most  of  the  cars  have 
only  a  single  equipment.  Wheels  are  purchased,  for  the 
most  part,  from  the  Missouri  Car  Wheel  Company.  The 
prevalence  of  sand  in  the  streets  and  on  the  tracks,  tends 
to  cut  out  the  wheels  rapidly. 

Motormen  are  paid  $1.50  a  day  and  fifteen  cents  an 
hour  for  overtime. 

On  the  line  to  Thunderbolt,  a  flat  freight  car  is  towed 
twice  a  day,  carrying  merchandise  and  other  freight,  re- 
turning quite  an  income  to  the  company.  The  lines  of 
the  company  are  mostly  single  track  with  turnouts,  and 
we  noted  that  a  number  of  the  turnouts  were  located  at 
the  street  crossings.  One  portion  of  the  line,  constructed 
with  flat  rail  and  stringers,  is  not  standing  up  well  under 
the  traffic,  and  must,  necessarily,  soon  be  rebuilt.  Most 
of  the  streets,  through  which  the  line  in  the  city  runs,  are 
paved,  but  some  are  still  unpaved,  and  on  these,  the  sand 
is  very  troublesome. 

Electric  Railway  Company. 

The  officers  of  this  company  are:  J.  S.  Collins,  presi- 
dent, T.  G.  Reid,  treasurer,  and  J.  W.  McFarland,  super- 
intendent. 

The  lines  operated  by  the  company  embrace  twenty- 
five  miles  of  track,  and  consist  of  both  double  and 
single  track;  most  of  that  portion  in  the  city  being 
paved,  while  the  suburban  sections  are  along  dirt  streets. 
The  lines  are  operated  in  two  belts,  with  a  line  to  Thunder- 
bolt, and  on  some  of  the  streets  the  track  runs  on  a  reser- 
vation in  the  middle  of  the  street,  while  one  line  passes 
directly  through  the  market  house,  supported  on  an  iron 
bridge  built  on  a  level  with  the  principal  floor,  which  is 


approached  in  both  directions,  over  a  short,  steep  grade. 
There  are  numerous  curves  in  the  line  where  the  streets 
divide  to  pass  the  parks  above  mentioned.  In  the  paved 
portion,  the  construction  consists  of  T  rails  placed  on 
chairs.  The  average  number  of  cars  run  in  winter  is 
twenty-one  and  in  summer  thirty.  The  cars  were 
manufactured  by  the  J.  G.  Brill  Company,  and  are 
mounted  on  Brill  and  Dorner  &  Dutton  trucks,  and  are 
equipped  with  Thomson-Houston,  Edison  and  Westing- 
house  motors,  eight  equipments  of  the  latter  type  hav- 
ing been  recently  purchased.  Wheels  are  purchased,  for 
the  most  part,  from  Whitney  of  Philadelphia,  and  some 
from  the  Missouri  Wheel  &  Foundry  Company  of  St. 
Louis. 

The  company  is  required  to  pay  the  city  a  license  of 
$30  per  year  on  each  car  owned,  including  the  open  and 
closed  cars,  whether  operated  or  not.  The  street  authori- 
ties attach  a  metal  badge  to  each  car,  which,  on  the  closed 
cars  is  square,  and  round  for  the  open  cars,  upon  which 
the  date  of  the  license  is  stamped. 

A  payment  of  $300  per  annum  is  required  from  the 
street  railway  company,  as  a  bonus  for  the  privilege  of 
doing  business,  and  a  real  estate  tax  is  imposed  both  by 
the  city,  state  and  county. 

The  rate  of  fare  is  five  cents,  and  transfers  are  issued 
only  at  the  main  office.  The  pay  of  conductors  and 
motormen  is  twelve  and  a  half  cents  an  hour. 

The  traffic  during  the  last  year  increased  more  than 
20  per  cent,  above  the  previous  year,  and  the  prospects  of 
the  company  seem  to  be  encouraging.  The  power  station 
of  the  company  is  equipped  with  three  Armington- 
Sims  engines,  and  Edison  and  Westinghouse  generators. 
The  boilers  are  of  the  horizontal  return  flue  type,  and 
two  of  the  four  are  of  the  Phoenix  type,  and  two  were 
made  by  E.  P.  Hampson  &  Company,  of  New  York.  The 
fuel  consists  of  Alabama  coal,  costing  $3.15  per  ton, 
delivered,  and  it  is  hauled  half  a  mile  on  wagons,  requir- 
ing about  eight  tons  a  day  for  the  twenty  three  cars. 
That  portion  of  the  track  equipped  with  stringer  rails  is 
said  to  consume  a  much  larger  amount  of  current  than 
the  T  rail  construction.  It  costs  about  $10  per  car  per 
day  for  operating  expenses.  The  Electric  Railway  Com- 
pany is  a  consolidation  of  two  other  lines.  The  original 
Savannah  Street  Railway  began  operations  as  an  electric 
road  in  1889,  and  the  other  line  in  1891. 

Augusta,  Ga. 

T  his  appears  to  be  a  New  England  manufacturing 
city  transported  to  Dixie.  It  has  many  Northern  charac- 
teristics, besides  its  manufactories,  which  consist  princi- 
pally of  cotton  mills,  although  there  are  a  number  of  other 
industries.  There  are  thirteen  large  cotton  factories  operat- 
ing 160,000  spindles,  and  employ  about  5,000  operatives, 
and  consume  yearly  about  100,000  bales  of  cotton.  The 
thirteen  mills,  with  one  exception,  are  operated  by  water 
power,  and  it  is  the  abundant  water  power,  together  with 
ample  shipping  facilities,  that  renders  this  an  important 
manufacturing  center,  there  being  eight  railways  and  one 
steamboat  line,  which  center  in  Augusta. 

The  city  has  a  population  of  about  40,000,  and  it  is 
situated  upon  the  Savannah  River,  at  the  head  of  naviga- 
tion, 250  miles  from  the  river  mouth.  The  city  extends 
along  the  river  bank  a  distance  of  about  four  miles,  and 
is  regularly  laid  out  with  broad  streets  at  right  angles  to 
each  other.  The  main  thoroughfare  is  Broad  Street, 
which  is  168  ft.  in  width  and  nearly  four  miles  in  length. 
Green  Street,  which  is  parallel  to  Broad  Street,  two 
squares  south,  is  168  ft.  wide,  and  is  a  beautiful  residence 
street,  being  divided  into  two  broad  roadways  with  a  park 
in  the  center,  having  a  row  of  magnificent  oaks  and  elms  on 
either  side,  while  there  are  two  other  rows,  one  on  each  side 
of  the  street  boundary.  It  is  claimed  for  these  boulevards 
that  they  are  the  handsomest  main  streets  to  be  found  in 
any  city  in  the  country.  The  city  abounds  in  fine  streets, 
while  the  suburbs  are  admirably  located  and  said  to  be 
very  healthful.  There  is  every  indication  of  a  substantial 
growth  in  and  about  the  city,  and  no  doubt  Augusta  will 
yet  take  rank  with  many  of  the  large  cities  in  the 
country, 
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The  Augusta  Railway  Company. 

This  company  controls  the  only  street  railway  system 
in  the  city,  and  is  known  as  the  Jarvis-Conklin  Syndicate. 
The  same  persons  control  the  Augusta  Electric  Light  & 
Motor  Company,  and  light  the  city  and  furnish  lights  to 
private  consumers,  as  well  as  power  to  a 
large  number  of  stationary  motors.  D. 
B.  Dyer,  formerly  of  Kansas  City,  well 
known  throughout  the  West  as  a  United 
States  Indian  Agent,  and  first  Mayor  of 
Guthrie,  Oklahoma,  is  president  of  both 
companies,  and  also  has  charge  of  the 
real  estate  interests  of  the  syndicate, 
which  has  invested  over  $1,000,000  in  the 
city  and  suburbs. 

Mr.  Dyer  has  resided  in  Augusta  for 
about  four  years,  and  has  become  promi- 
nently identified  with  a  number  of  the 
city's  industries,  and  is  regarded  as  one 
of  her  most  enterprising  citizens.  He  is 
also  president  of  the  Port  Royal  &  West- 
ern Carolina  Railway,  and  is  interested  in 
the  development  of  Port  Royal  as  an  ex- 
port city,  which  is  claimed  to  have  one  of 
the  finest  harbors  on  the  Atlantic  coast, 
the  channel  being  sufficiently  deep  to  ad- 
mit of  the  largest  sea-going  vessels.  The 
street  railway  system  embraces  twenty- 
five  miles  of  track,  and  the  cars  are  operat- 
ed with  water  power.  Associated  with  Mr.  Dyer  in  the 
operating  of  the  street  railway  system  are  the  following 
persons,  who,  with  a  number  of  the  employes,  are  from 
Kansas  City:  C.  B.  Reavis,  secretary;  T.  A.  Roberts, 
superintendent,  and  W.  E.  Moore,  electrician. 

The  track  construction  is  very  substantial,  and  con- 
sists mostly  of  T  rail  spiked  to  the  ties.    The  streets  are 


FIG.  4. — CONFEDERATE  MONUMENT,  CORNER  BROAD  AND 
JACKSON  STREETS,  SHOWING  BRICK  PAVEMENT 
BETWEEN  TRACKS— AUGUSTA,  GA. 


generally  paved,  asphalt  being  principally  used.  There 
is  also  considerable  Belgian  block  paving  and  macadam, 
and  also  a  cement  rock  called  chert,  which  is  laid 
on  a  foundation  of  broken  stone,  and  which  develops 
cementing  qualities  after  being  exposed  to  traffic.  Broad 
Street  is  paved  with  asphalt,  but  between  the  tracks  and 
rails  and  three  feet  outside,  a  brick  paving  is  employed. 
This  construction  facilitates  track  repairs,  for  bricks  can 


readily  be  removed  and  replaced.  Above  the  ties  there  is 
but  one  tier  of  bricks,  which  is  set  edgeways  on  a  thin 
layer  of  sand,  the  sand  foundation  being  thoroughly 
tamped.  At  the  street  crossings  the  rails  are  placed  on 
chairs,  and  here  two  tiers  of  bricks  are  employed.    At  one 
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crossing,  however,  there  is  a  concrete  foundation  with  one 
tier  of  brick  only,  set  edgeways.  The  brick  paving  is 
giving  excellent  satisfaction  after  a  year  and  a  half  of 
service.  The  material  is  an  excellent  quality  of  hard 
burned  brick  (not  vitrified),  and  the  paving  is  laid  by 
the  brick  manufacturers  and  warranted  for  five  years,  at 
a  cost  to  the  company  of  sixty-five  cents  a  square  yard. 

The  company  owns  forty-six  cars,  and  the  average 
number  operated  in  the  winter  is  eighteen,  but  in  summer 
a  larger  number.  The  rolling  stock  is  of  Brill  and 
Stephenson  manufacture,  and  the  electrical  equipments 
consist  principally  of  the  Edison  and  Thomson-Houston 
motors,  but  there  is  one  equipment  of  a  six  pole  motor, 
which  was  designed  and  built  by  W.  E.  Moore,  electrician 
of  the  company.  This  machine  is  illustrated  and  de- 
scribed in  another  connection  in  this  issue,  and  is  said 
to  be  giving  excellent  satisfaction. 

The  power  station  and  car  sheds  are  all  of  brick,  and 
are  separated  by  fireproof  walls  and  doors.  These  are 
located  just  west  of  the  city,  on  the  line  of  the  Augusta 
canal,  from  which  the  power  is  derived.  The  power  house 
proper  covers  84  X  200  ft. ;  the  car  houses  90X120  ft.,  and 
the  repair  shops  50  X  100  ft. 

The  station  equipment  includes  both  water  and  steam 
machinery,  the  latter  being  employed  only  in  case  of  an 
emergency,  or  when  for  any  reason  the  water  is  turned  off 
for  the  purpose  of  making  repairs  on  some  of  the  numerous 
mill  races  and  flumes.  The  water  wheels  are  of  the  Vic- 
tor horizontal  turbine  type,  and  were  manufactured  by 
the  Stilwell-Bierce  Company,  of  Dayton,  O.  The  total 
fall  is  thirty-five  feet,  and  the  water  is  led  to  the  wheel 
case  in  a  short,  nine  foot  penstock.  The  main  shell  con- 
tains two  wheels,  of  350  h.  p.  each,  from  which  the  power 
is  transmitted  by  belts  to  a  countershaft.  There  is  also 
a  125  h.  p.  wheel,  having  its  shaft  parallel  to  those  of  the 
other  wheels,  which  is  operated  in  a  smaller  shell,  to  which 
the  water  is  led  by  a  small  penstock  from  the  side  of  the 
principal  shell  or  case,  making  a  total  of  800  h.  p. 

The  countershaft  is  150  ft.  long,  and  mounted  ten 
feet  above  the  floor  on  brick  pedestals,  from  which  the 
generator  belts  lead  down  and  back  past  the  water  wheel 
shaft  of  the  generators.  The  shaft  is  provided  with 
clutches,  and  there  are  three  or  four  balance  wheels  which 
are  nine  feet  in  diameter,  and  weigh  10,000  lbs.  each. 

The  water  wheels  are  governed  by  hand  power,  no 
satisfactory  governor  having  yet  been  devised  The 
attendant  stands  at  the  valve  wheel  constantly,  and  opens 
or  closes  the  valve  according  to  the  indications  of  a  volt- 
meter and  speed  recorder  which  is  placed  in  a  convenient 
position.  The  street  railway  company  pays  the  city  for 
the  use  of  the  water,  $5.50  per  horse  power  per  year. 
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The  steam  equipment  of  the  station  consists  of  three 
Babcock  &  Wilcox  boilers,  of  250  h.  p.  each,  and  an  800 
h.  p.  Corliss  engine  which  is  belted  to  the  same  counter- 
shaft as  the  water  wheels.  The  station  is  equipped  with 
both  lighting  and  railway  generators;  the  latter  consist  of 
three  Edison  100  k.  w.  and  one  Thomson-Houston  gener- 
ator of  the  same  capacity.  The  station  furnishes  power  for 
300  arc  and  1,800  incandescent  lights,  besides  power  for  a 
number  of  stationary  motors. 

SOURCE  OF  POWER. 

The  canal  from  which  the  water  supply  for  Augusta 
industries  is  derived,  belongs  to  the  city  and  cost  $2,000,- 
000.  It  is  seven  miles  in  length  for  the  first  level,  and 
nine  miles,  including  the  second  and  third  levels.  The 
water  is  drawn  from  the  Savannah  River  above  the  city, 
at  which  point  is  a  dam  of  masonry  and  bulkheads  and 
locks,  consisting  of  granite  walls  laid  in  cement.  The 
original  canal  was  built  by  the  city  in  1845-7,  but  was  en- 
larged in  1872-6  to  its  present  dimensions,  the  width  at 
the  surface  being  150  ft.,  and  having  a  depth  of  1 1  ft.,  with 
an  estimated  capacity  of  14,000  h.  p.  between  the  first  level 
and  where  the  water  is  returned  to  the  river.  Of  this, 
9,200  h.  p.  is  let  out  by  the  city  to  the  mills  and  factories  at 
a  uniform  rate  of  $5.50  per  horse  power  per  annum — a 
remarkably  low  charge.  It  is  estimated  that  there  is 
within  twenty  or  thirty  miles  of  Augusta  available  water 
power  of  200,000  h.  p.,  giving  encouraging  promise  of  what 
this  city  may  yet  be  when  the  remaining  power  shall  have 
been  developed. 

EMPLOYES  AND  COST  OF  OPERATION. 

The  wages  of  motormen  and  conductors  are  twelve 
and  a  half  cents  an  hour  for  new  men,  but  after  a  certain 
term  of  service,  they  receive  fourteen  cents  per  hour.  On 
one  or  two  of  the  lines,  where  the  traffic  is  light,  boys 
from  fourteen  to  sixteen  years  of  age  are  employed  as 
conductors.  They  receive  fifty  cents  and  upwards  per  day, 
and  are  found  to  be  very  efficient. 

The  fare  is  five  cents;  no  tickets  are  sold;  transfer 
tickets  are  issued,  however,  at  three  points,  and  the  long- 


extensive  gardens,  shaded  by  magnificent  oaks,  pines  and 
elms,  as  well  as  the  rich  evergreens  (olives  and  magnolias) 
and  is  in  the  heart  of  Summerville,  one  of  the  most  beauti- 
ful, healthy  and  wealthy  villages  of  the  South.  The  cli- 
matic advantages  of  the  section  are  said  to  be  unsurpassed, 


D    B.  DYER, 

PRESIDENT  AUGUSTA  RAILWAY  COMPANY. 

and  during  the  winter  months,  the  hotel  is  filled  with 
Northern  visitors,  who  prefer  the  locality  to  the  more 
enervating  resorts  upon  the  Atlantic  and  Gulf  coasts. 
The  average  temperature  for  the  winter  months,  is  54 
degs.,  and  the  official  record  shows  it  to  be  the  driest 
climate  east  of  the  Rocky  Mountains. 

Tenn 


FIG.  6.— POWER  STATION  AND  CAR  HOUSE— AUGUSTA  RAILWAY  CO.,  AUGUSTA,  GA 

est  ride  is  over  five  miles.  No  serious  trouble  has  been 
experienced  by  any  abuse  of  the  transfer  privileges  by  the 
public  or  employes.  The  company  is  not  required  to  pay 
a  car  license,  but  pays  a  real  estate  tax  of  $2.25  per  $100 
valuation.  One  of  the  principal  lines  of  the  railway 
system  runs  out  to  Summerville,  a  suburb  of  Augusta,  two 
miles  to  the  west.  This  village  occupies  a  sandy  ridge 
300  ft.  above  the  city,  which  the  cars  approach  over 
a  grade  of  8  per  cent.  This  elevation  commands  a  charm- 
ing view  of  the  city  and  valley  of  the  Savannah  River, 
which  embraces  an  extensive  region  in  Georgia  and  South 
Carolina.  At  this  point  is  located  the  United  States  arse- 
nal, which  embraces  a  large  tract,  and  which  was  origi- 
nally located  here  because  of  the  high,  dry  climate,  ren- 
dering it  particularly  suitable  for  the  storage  of  arms  and 
ammunition.  At  the  brow  of  the  hill  opposite  the  ar- 
senal, on  Summerville  Heights  is  located  the  beautiful 
and  celebrated  hotel,  Bon  Air,  which  is  surrounded  by 


It  was  noted  in  our  last  issue,  in  con- 
nection with  the  meeting  of  the  executive 
committee  of  the  American  Street  Rail- 
way Association  at  Atlanta,  that  an  ex- 
cursion was  decided  upon  from  Atlanta 
to  Chattanooga  on  the  19th  of  October, 
as  a  fitting  close  to  the  convention  of  the 
Association,   which    is   to    convene  at 
Atlanta  on  the  17th.    This  action  on  the 
part  of    the   executive    committee  was 
taken  at  the  suggestion  of  the  president 
of  the  Association,  H.  C.  Payne  of  Mil- 
waukee, who  had  made  a  stopover  visit 
at  Chattanooga  on  his  way  to  Atlanta, 
and  was  enthusiastic  in  his  description  of 
the  outlook  from  Lookout  Mountain  and 
the  historical  associations  of  the  locality. 
Being  somewhat  enthused  ourselves  by 
the  president's  vivid  recitals  of  Chatta- 
nooga's attractions,  we  resolved  to  visit  the  region,  so 
that  we  might  present  to  our  readers  a  pen  picture  of  the 
city  and  its  surroundings,  as  an  additional  inducement  for 
street  railway  men  and  others  to  be  present  at  the  Atlanta 
convention  and  join  in  the  excursion. 

Chattanooga,  which  is  138  miles  distant  from 
Atlanta,  is  connected  with  the  latter  city  by  two  lines  of 
railway,  the  principal  one  of  which  is  the  Western  & 
Atlantic  route,  along  the  line  of  which  was  conducted  the 
campaign  of  1863-1864.  In  fact,  it  was  for  the  possession 
of  this  road  that  the  campaign  was  planned,  and  it  is  said 
to  be  the  scene  of  100  battles.  The  route  from  Atlanta 
is  through  one  of  the  richest  farming  regions  of  North 
Georgia,  and  on  the  way  we  pass  out  of  the  cotton  belt 
to  the  grain  and  blue  grass  regions  of  the  northern 
counties.  In  October  the  trip  will  be  particularly 
interesting,  as  the  cotton  fields  will  appear  at  their  best, 
and  the  process  of  harvesting  and  fitting  the  crop  for 
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market  will  be  a  novel  sight  for  the  Northern  delegates. 
The  trip  being  in  reverse  order  from  that  in  which  the 
armies  moved,  the  first  prominent  historical  point,  after 
leaving  the  fortifications  of  Atlanta,  is  Kennesaw  Mount- 
ain, twenty-two  miles  distant,  and  Altoona  Heights, 
which  have  been  immortalized  by  the  gospel  hymn, 
"  Hold  the  Fort;  for  I  Am  Coming,"  which  was  suggested 
by  signal  messages  that  were  exchanged  during  the 
battle,  and  the  attendent  thrilling  circumstances.  There 
is  still  preserved  immediately  beside  the  track  on  the 
left  side  in  the  deep  cut  through  which  the  train  passes, 
as  a  mute  memorial  of  this  bloody  and  famous  struggle, 
a  lonely  grave  of  a  confederate  soldier  who  was  buried 
upon  the  spot  where  he  fell,  and  which  has  been  marked 
by  a  marble  headstone,  erected  by  the  railroad  company, 
upon  which  the  following  is  inscribed  :  "An  unknown 
hero.  He  died  for  the  cause  he  thought  was  right." 
For  years  past,  it  is  said,  the  track  hands  of  the  Western 
&  Atlantic  Railway  have  made  it  a  sacred  duty  to  give 
this  grave  especial  attention,  and  to  see  that  it  is  kept 
clean  of  rubbish,  and  that  fresh  flowers  are  regularly 
placed  upon  it. 

It  would  require  much  more  space  than  our  columns 
will  admit  to  describe  all  historical  points  and  thrilling 
events  of  which  this  trip  is  prolific,  for  General  Sherman 
said  of  it  :  "  Every  foot  should  be  sacred  ground,  because 
it  was  once  moistened  by  patriotic  blood."    So  we  will 
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doubtless,  no  more  interesting  and  fascinating  mountain 
views  in  the  country,  but  since  it  overlooks  the  theatre  of 
notable  campaigns  and  battle  incidents  to  the  opening  of 
the  Tennessee,  and  when  the  names  of  the  prominent 
generals  are  recalled,  together  with  the  trials  and  achieve- 
ments of  the  thousands  of  brave  men  on  either  side,  who 
dared  to  face  death  for  their  country,  their  cause,  and 
their  flag,  the  spot  acquires  an  interest  which  cannot  be 
surpassed  in  military  story.  The  perfection  with  which 
the  different  battle  fields  are  defined  by  the  contour  of 
the  country  adds  much  to  the  charm  of  the  scene.  Di- 
rectly beneath,  to  the  north,  is  the  city  of  Chattanooga 
partially  enfolded  by  a  bend  in  the  river,  which  is  here 
three-quarters  of  a  mile  in  width,  with  its  suburbs  extend- 
ing out  and  nestling  along  the  slopes  of  the  neighboring 
ridges.  Just  below  the  city,  the  Tennessee  River  beats 
against  the  foot  of  Lookout  Mountain  and  makes  a  re- 
markable turn  upon  itself,  known  as  the  Moccasin  Bend, 
from  the  resemblance  of  the  enclosed  peninsula  to  an  In- 
dian moccasin.  At  the  ankle,  the  distance  across  is  only 
about  one  mile,  but  the  shore  line  is  nine  miles.  Further 
north  the  river  shines  out  through  the  deep  gaps  in  the 
mountains  and  is  seen  at  intervals  for  about  forty  miles. 

To  the  east  and  close  at  hand,  the  valley  is  bordered 
by  the  long  line  of  Missionary  or  Mission  Ridge,  on  which 
was  some  of  the  most  stubborn  fighting  during  the  battle 
of  Chattanooga.  The  ridge  extends  in  a  direction  north 
and  south  for  a  distance  of  six  miles,  while  back  of  this  is 
a  broad  expanse  of  rolling  country,  the  ridges  resembling 
fixed  or  petrified  ocean  waves,  which  terminate  in  the 
dark  outlines  of  the  Great  Smoky  Mountains  of  North 
Carolina,  which  tower  to  an  enormous  height  and  form  a 
fitting  background  to  the  magnificent  picture,  while  the 
whole  is  submerged  in  a  delicate  blue  atmosphere,  which 
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pass  on  to  Chattanooga,  and  upon  arrival,  board  an 
electric  car  on  the  line  of  the  Chattanooga  Electric 
Railway,  which  takes  us  out  three  miles  to  the  foot  of 
Lookout  Mountain,  where  we  transfer  to  the  steam  cars 
on  the  Chattanooga  &  Lookout  Mountain  Railway,  which 
is  known  as  the  Broad  Gauge  Line,  and  of  which  W.  T. 
Carley  is  superintendent.  The  electric  car  also  connects 
with  the  Inclined  Railway,  on  which  the  summit  of  the 
mountain  may  be  more  quickly  reached,  but  because  of 
the  more  interesting  views  to  be  had  of  the  surrounding 
valleys,  we  prefer  the  Broad  Gauge  for  the  ascent,  and 
will  return  by  the  Incline. 

The  length  of  the  Broad  Gauge  Line  is  nine  miles, 
and  the  ascent  is  made  over  a  rocky  course,  and  through 
deep  cuts,  on  a  grade  averaging  3  per  cent,  with  a  maxi- 
mum of  4  per  cent,  at  certain  points.  The  line  passes 
twice  along  each  side  of  the  mountain  and  around  the 
point,  and  twice  over  Hooker's  battlefield,  where  was 
fought  the  celebrated  battle  "Above  the  Clouds."  In  the 
ascent  the  train  makes  one  switch  back,  and  at  this  point 
the  engine  switches  past,  and  couples  to  the  other  end  of 
the  train,  and  the  course  is  continued  along  beneath  the 
face  of  the  palisades  and  past  the  numerous  cottages 
(summer  residences)  that  are  nestled  among  the  trees  near 
the  summit,  until  the  terminal  is  reached  in  front  of  Look- 
out Inn  upon  the  highest  point  of  the  mountain,  which  is 
1,700  ft.  above  the  city  and  2,300  ft.  above  the  sea  level. 
One  cannot  speak  too  extravagantly  of  the  ever  shifting 
scenes  of  the  trip,  as  through  the  vista  of  trees,  the  beau- 
ties of  the  neighboring  valleys,  are  alternately  presented 
to  the  eye.  It  is  reserved,  however,  for  a  view  from  the 
tower  of  the  Lookout  Inn,  or  from  Point  Lookout,  for 
the  most  superb  and  extended  prospect  and  for  the  full 
inspiration  that  comes  from  the  sublimity  of  the  scene. 
Here  the  vision  reaches  into  seven  states,  and  surpasses 
in  beauty,  it  is  claimed,  the  scenery  about  the  White  Mount- 
ains, or  even  in  some  respects  the  mountains  of  Colora- 
do.   When  regard  is  had  to  the  scenery  alone,  there  is, 


gives  a  placid  beauty  to  the  scene,  making  it,  as  above 
noted,  unsurpassed  by  any  other  region. 

To  the  south  the  serrated  peaks  of  the  Lookout 
range,  which  extends  for  eighty-five  miles,  intercept  the 
vision,  while  in  the  west  are  the  neighboring  Racoon 
Mountains,  with  their  palisades,  smaller  but  not  unlike  in 
appearance  to  those  along  the  Hudson.  Beyond  are  the 
Sand  Mountains,  and  back  of  all  the  Cumberland  Plat- 
eau, which  leads  the  eye  into  the  states  of  Virginia  and 
Kentucky,  which,  together  with  Tennesee,  Alabama, 
Georgia,  North  Carolina  and  South  Carolina,  make  the 
seven  states  which  can  be  seen  from  the  mountain. 

Besides  the  beautiful  outlook,  there  is  a  great  variety 
of  scenery  and  many  interesting  points  upon  the  mountain 
itself.  The  geological  formation  is  very  curious,  the  base 
of  the  mountain  being  a  limestone  and  the  top  a  light 
sandstone,  some  of  the  boulders  being  worn  into  curious 
and  fantastic  shapes.  There  is  a  natural  bridge;  the  Old 
Man  of  the  Mountain;  the  Garden  of  the  Gods,  and  in 
addition  a  beautiful  lake  and  waterfall,  to  which  the  vis- 
itor is  shown.  The  prospect  from  Sunset  Rock,  where 
the  bluff  falls  off  precipitously  for  more  than  300  ft.  on  the 
west  of  the  mountain,  is  one  of  the  most  picturesque  and 
marvelous  of  the  location,  and  includes  the  Wauhatchia 
Valley  and  Grim's  Gap,  through  which  the  Federal  troops 
advanced  for  their  assault  on  the  heights. 

Quite  in  keeping  with  the  unsurpassed  scenic  beauty 
of  the  place  is  Lookout  Inn,  one  of  the  largest  and  hand- 
somest hotels  east  of  the  Rocky  Mountains.  It  is  a  mod- 
ern structure  with  accommodations  for  about  500  guests, 
and  is  equipped  in  the  highest  style  of  hotel  art,  and 
with  exquisite  interior  decorations.  It  faces  the  east  on 
the  highest  point  of  the  plateau,  and  is  365  ft.  front.  The 
material  of  the  first  story  is  sandstone,  which  was  quar- 
ried upon  the  mountain,  while  the  other  three  stories  are 
of  wood,  with  shingle  outside  finish.  The  main  tower  is 
served  by  an  elevator,  and  from  this  elevation  the  finest 
view  is  had.    The  inn  is  both  a  summer  and  winter  hotel, 
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and  is  a  great  resort  for  Southerners  in  the  summer  and 
for  Northerners  in  the  winter.  It  is  worth  a  visit  to  the 
regions  to  enjoy  the  entertainment  furnished  by  the  hotel, 
and  a  night  spent  here  will  by  no  means  be  the  least  of 
the  attractions  that  will  help  to  make  up  an  enjoyable 
excursion. 

Just  in  front  of  the  inn,  across  the  railway  tracks,  is  a 
large  building  known  as  the  War  Museum,  in  which  is 
found  a  very  large  and  interesting  collection  of  war  rel- 
ics, which  have  been  gathered  from  the  neighboring  bat- 
tlefield. From  the  hotel  it  is  only  a  short  walk  to  Point 
Lookout,  beneath  which  is  the  Lookout  House,  reached 
by  a  series  of  steps  down  the  bluff,  but  those  who  prefer 
can  take  the  cars  on  the  Narrow  Gauge  road,  which  comes 
up  to  the  hotel,  over  a  third  rail,  on  the  Broad  Gauge 
line,  and  which  runs  around  the  summit  of  the  mountain  a 
distance  of  three  miles  to  the  right  and  terminates  at 
Lookout  Point  Hotel,  where  connection  is  made  with  the 
cars  of  the  inclined  railway  upon 
which  the  trips  are  made  every  twenty 
minutes.  The  incline  is  three-quar- 
ters of  a  mile  in  length,  and  is 
operated  by  a  cable  over  an  average 
grade  of  22)2  per  cent.,  the  steepest 
points  being  33  per  cent.  This  is 
one  of  the  few  inclines  in  the 
country  where  the  cars  operate 
around  a  curve,  the  upper  portion  of 
the  line  making  a  long  curve  to  the 
right  in  order  to  reach  the  hotel 
and  avoid  the  bluffs  which  border  the 
summit  on  three  sides.  The  incline 
is  a  three  rail  line,  three  foot  gauge, 
and  is  operated  by  the  Incline  & 
Narrow  Gauge  Railway  Company, 
which  includes  the  Narrow  Gauge 
line  above  mentioned,  and  of  which 
T.  M.  Derickson  is  superintendent. 
The  incline  is  operated  by  an  endless 
cable,  to  which  the  two  cars  are  per- 
manently attached,  and  the  ropes  are 
carried  around  curves  on  sheaves 
tilted  to  an  angle  of  about  45  degs. 
The  power  station  is  located  at  the 
foot  of  the  mountain,  and  the  rope  is 
driven  by  a  pair  of  winding  drums 
which  are  both  driven  by  an  inter- 
mediate gear,  but  one  drum  is  set  at 
quite  an  elevation  above  the  other, 
so  that  the  ropes  lead  in  an  ascend- 
ing angle  to  the  tension  sheaves  in  rear  and  above  the 
line  of  the  winders.  The  power  is  furnished  by  a  dupli- 
cate engine,  each  piston  being  coupled  to  the  end  of  the 
shaft,  and  which  is  controlled  from  the  engineer's  office  in 
front  of  the  building  by  the  throttle  which  is  connected 
with  a  rod  and  hand  wheel.  From  the  power  house  a 
shuttle  electric  car  connects  with  the  cars  on  the  line  of 
the  Chattanooga  Electric  Railway,  over  which  the  return 
trip  is  made  to  the  city. 

A  second  incline  is  now  building  some  distance  to 
the  south  of  the  one  described,  upon  which  the  grading 
has  already  been  done,  and  which  will  extend  in  a  direct 
line  to  the  top  of  the  mountain  near  Lookout  Inn,  the 
face  of  the  bluff  having  been  blasted  away  to  provide  an 
approach  to  the  summit. 

THE  CITY. 

The  name  of  Chattanooga  is  an  Indian  term,  mean- 
ing hawk's  nest,  and  was  derived  from  the  cove,  or  bend 
in  the  river,  in  which  the  place  is  located,  and  which 
looks  like  a  huge  nest,  when  viewed  from  the  top  of 
Lookout  Mountain,  which,  in  turn,  is  said  to  have  derived 
its  name  from  an  expression  of  the  pioneer  boatmen,  who, 
in  descending  the  river,  cautioned  each  other,  when  near- 
ing  this  point,  to  "look  out  "  for  the  Indians  who  were 
wont  to  lay  in  ambush  at  this  point.  The  city  proper 
contains  a  population  of  about  45,000.  Including  the 
suburbs,  there  is  a  population  to  which  the  street  rail- 
ways cater,  of  about  60,000.  It  is  known  as  the  Key  City, 
being  located  at  the  only  gap  in  the  mountain  barriers 


through  which  railroad  communication  can  be  had  be- 
tween the  Central  Southern  states  and  the  Central 
Northwest,  making  it  as  important  a  strategic  point  in  its 
relation  to  commerce,  as  it  was  in  time  of  war.  Ten 
railroads  center  here,  and  the  river  has  lecently  been 
improved,  so  that  there  is  an  unobstructed  waterway  to 
the  Gulf  through  the  transportation  lines  of  the  Missis- 
sippi system.  Besides  its  transportation  facilities,  the 
city  has  other  principal  advantages  for  making  it  an  im- 
portant manufacturing  center.  The  first  of  these  is  its 
proximity  to  the  three  principal  factors  that  enter  into 
manufacturing  industries — iron,  wood,  and  textile  fabrics, 
being  located  almost  in  the  center  of  the  greatest  iron 
producing  section  of  the  country,  in  the  very  heart  of  a 
well  wooded  section,  and  immediately  upon  the  northern 
border  of  the  great  cotton  belt,  while  it  is  also  near  to 
one  of  the  best  wool  producing  sections.  The  other 
advantages  are  an  abundance  of  skilled  labor,  cheap 
living,  and  a  climate  that  is  said  to 
be  unsurpassed  upon  the  continent. 

The  above  are  some  of  the  com- 
mercial advantages,  which,  added  to 
its  historical  associations  and  grand 
scenery,  give  great  promise  of  its 
future  growth. 

STREET  RAILWAYS. 

The  lines  electrically  equipped 
embrace  about  fifty  miles  of  track, 
and  there  are  forty-four  miles  of 
dummy  line,  besides  the  Lookout 
Mountain  roads  above  described. 
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The  Chattanooga  Electric  Railway 
Company, 

controls  forty  miles  of  electric  equip- 
ment, and  operates  its  lines  in  four 
branches,  which  traverse  the  most 
desirable  streets  of  the  city,  and 
extend  to  the  principal  suburbs, 
while  there  are  a  number  of  exten- 
sions projected  and  partly  built.  One 
of  the  principal  lines  runs  out  to 
Lookout  Mountain  and  another  out 
and  along  Mission  Ridge.  The  ridge, 
as  stated  above,  runs  in  a  north  and 
south  direction  for  a  distance  of 
about  six  miles,  and  has  an  average 
altitude  of  400  ft.  above  the  city. 
This  line,  next  to  that  of  Lookout, 
possesses  the  greatest  interest.  The 
distance  from  the  city  to  the  foot  of  the  ridge  is 
about  three  miles,  and  the  cars  run  on  a  fifteen  minute 
headway,  and  upon  the  way  pass  near  the  celebrated 
Orchard  Knob,  on  which  General  Grant  took  position, 
and  from  which  he  directed  the  movements  of  the  troops 
in  the  principal  battle.  At  the  foot  of  the  ridge  is  a 
transfer  station,  and  from  this  the  ridge  cars  leave  once 
an  hour  and  take  a  zig-zag  course  along  the  slope, 
making  one  switch  back  over  a  track  constructed  of  light 
T  rails.  Upon  reaching  the  summit,  a  grand  outlook  is 
presented,  second  only  to  that  to  be  had  from  Lookout 
Mountain;  in  fact,  the  eastern  view  from  the  ridge  is  re- 
garded by  some  as  the  most  interesting,  as  one  is  brought 
much  nearer  to  the  hills  and  mountains  in  this  direction, 
which  rise  range  on  range  until  they  terminate  in  the 
faint  blue  outlines  of  the  Smoky  Mountains,  ninety  miles 
away.  The  line  continues  south  near  the  brow  of  the  ridge, 
crossing  from  side  to  side,  so  that  the  scenery  is  varied  at 
every  point,  while  every  section  is  rich  in  historical  asso- 
ciation. The  ridge  is  dotted  all  over  with  fine  homes,  and 
is  said  to  be  a  most  healthful  and  desirable  location. 

The  Government  has  erected  two  steel  observation 
towers  upon  the  ridge,  from  which  the  positions  held  by 
the  contending  armies  are  easily  outlined.  One  of  these 
is  located  near  the  northern  terminus  of  the  ridge,  and 
is  known  as  "Sherman  Heights,"  and  the  other  further 
south  on  Bragg  Hill,  and  near  which  the  cars  pass.  Out- 
lines of  the  old  fortifications  and  rifle  pits  are  yet  to  be 
seen,  and  in  places  the  older  trees  still  bear  marks  of  the 
conflict  that  raged  about  them. 
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The  Government  is  also  constructing  a  boulevard,  fifty 
feet  in  width,  with  macadam  paving,  along  the  brow  of 
the  ridge,  throughout  its  entire  length,  which  also  extends 
south  seven  miles,  and  connects  with  the  Chicamauga  and 
Chattanooga  National  Military  Park,  which  is  to  be  dedi- 
cated in  September  next. 

Two  of  the  lines  of  this  system  also  pass  near  the 
gateways  of  the  National  Cemetery,  where  are  buried 
over  13,000  Union  soldiers.  The  cemetery  grounds 
are  extensive,  and  are  enclosed  with  a  neat  stone  wall, 
upon  the  inside  face  of  which  English  ivy  is  carefully 
trained.  The  main  gateway  is  a  high  granite  arch  with 
pillars,  and  presents  an  imposing  appearance.  Besides 
the  ordinary  headstones,  upon  which  the  soldiers'  names 
are  inscribed,  and  the  plain  marble  posts  which  mark  the 
unknown,  there  are  a  few  fine  monuments  erected  to  the 
memory  of  some  of  the  prominent  officers  and  others, 
the  most  interesting  of  which  is  a  monument  to  the 
memory  of  the  Andrews'  raiders,  which  consists  of  a 
large  granite  block  capped  by  a  bronze  locomotive,  which 
is  an  exact  pattern  of  the  "  General"  with 
which  the  celebrated  locomotive  race  was 
made  on  the  lines  of  the  Western  &  Atlantic 
Railway. 

POWER  STATION. 

Returning  to  the  city,  we  visit  the  power 
station,  from  which  the  lines  are  operated,  and 
which  consists  of  a  brick  building  located 
near  the  corner  of  Broad  and  Seventh  Streets, 
directly  opposite  the  Richardson  Block,  in 
which  the  officers  of  the  operating  company 
are  located.  On  the  Broad  Street  side  there 
is  an  L,  which  is  employed  as  a  car  barn, 
which  is  provided  with  pits  and  a  shop  for 
car  repairs.  The  iron  repair  shop  is  located 
upon  the  second  floor  of  the  station,  and  here 
also  is  a  store  room  for  supplies,  which  is 
fenced  off  by  a  wire  screen. 

The  power  equipment  consists  of  four 
tubular  boilers,  two  of  which  were  made  by 
the  Taylor  Manufacturing  Company,  of 
Carbondale,  Pa.,  and  two  by  Casey  & 
Hedges,  of  Chattanooga.  Run-of-mine  coal 
is  employed  as  fuel  and  costs  delivered  about 
$1.65  per  ton,  being  hauled  by  wagons  about 
three-quarters  of  a  mile.  It  requires  about 
eight  tons  a  day  to  operate  the  twenty  cars, 
which  is  the  average  number  employed  at  this  season. 
There  are  four  high  speed  engines,  which  are  belted 
direct  to  five  Edison  generators.  One  of  the  engines 
is  of  the  Armington  &  Sims  make,  and  is  of  250  h.  p. 
and  is  run  at  240  revolutions.  The  other  three  are  of  the 
Beck  type,  manufactured  by  the  Taylor  Manufacturing 
Company;  one  is  of  150  h.  p.  capacity  and  the  other  two, 
125  h.  p.  each.  The  two  iron  smokestacks  lead  through 
the  second  story,  and  are  enclosed  between  the  floors  in  a 
casing  of  wood,  part  of  which  is  iron  lined.  The  object 
of  the  casing  is  to  protect  the  machine  shops  from  the 
radiated  heat.  It  would  seem,  however,  to  be  a  good  ar- 
rangement for  starting  a  first  class  fire.  The  engine 
room  is  kept  in  an  exceptionally  neat  condition,  reflecting 
favorably  on  the  engineer  in  charge. 

The  cars  are  of  the  Brill  and  Stephenson  make,  and 
some  of  them  were  purchased  from  the  Fourth  Avenue 
(New  York)  line,  where  they  were  employed  in  the  storage 
battery  experiments  that  were  made  some  years  since. 
Some  of  the  long  cars  have  been  made  by  splicing  to- 
gether two  of  the  old  horse  car  bodies.  The  motor  equip- 
ment consists  of  Thomson-Houston,  Detroit  and  Edison 
machines. 

TRACK  CONSTRUCTION. 

In  the  paved  streets  a  girder  rail  is  employed  which  is 
supported  on  chairs,  but  in  the  suburbs  the  lines  are  built 
with  light  T  rails  spiked  directly  to  the  ties,  while  a  good 
portion  of  the  roadbed  is  ballasted  with  broken  stones. 
The  principal  streets  of  the  city  are  paved,  and  the  mate- 
rial employed  consists  of  granite  blocks,  asphalt  and  vitri- 


fied brick.  Upon  Market  Street,  which  is  the  principal 
business  thoroughfare,  the  pavement  is  of  asphalt,  with 
granite  blocks  between  the  rails  and  tracks,  this  construc- 
tion being  employed  to  give  more  ready  access  to  the 
track  foundations  for  repairs. 

The  rate  of  fare  is  five  cents,  with  twenty  two  tickets 
for  $1,  except  on  the  line  to  Mission  Ridge,  upon  which  a 
second  fare  is  collected,  except  from  residents  along 
the  line. 

The  Chattanooga  Electric  Railway  Company  has 
been  lately  re-organized  with  a  change  of  management: 
W.  T.  Adams  is  president;  E.  Watkins,  vice-president. 
Chas.  G.  Gostafson,  superintendent;  Wm.  S.  McCall, 
auditor,  and  Wm.  H.  Roots,  secretary.  Mr.  McCall  has 
been  in  the  employ  of  the  company  in  various  capacities 
since  its  organization. 

The  Chattanooga  &  North  Side  Street  Railway  Company. 

This  company  operates  nine  miles  of  track,  including 
three  owned  by  the  North  Chattanooga  Street  Car  Com- 
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pany,  from  which  it  is  leased.  The  president  of  the  com- 
pany is  S.  R.  Reid,  who  is  also  proprietor  of  the  Reid 
House,  the  principal  hotel  of  the  city,  and  W.  C.  Teas  is  the 
acting  superintendent,  who  also  has  charge  of  the  hotel 
lighting  plant.  Both  lines  are  owned  by  real  estate  syndi- 
cates, and  were  built  to,  develop  suburban  property.  The 
stockholders  of  the  latter  company  are  mostly  English 
people. 

The  cars  of  both  lines  run  over  the  same  tracks  in  the 
city,  and  start  from  Ninth  Street  on  Broad,  turning  east, 
and  then  north  past  the  Court  House,  and  continue  due 
north  over  the  Tennessee  River,  which  is  crossed  with  a 
fine  steel  truss  bridge,  supported  on  granite  piers.  The 
bridge  is  half  a  mile  in  length,  and  the  floor  is  107  ft. 
above  the  water.  After  crossing  the  bridge  the  lines 
divide,  and  one  route  continues  northeast  and  circles 
around  the  woody  hills  and  numerous  pretty  homes  which 
already  line  the  route,  and  again  approaches  the  river  and 
terminates  at  River  View,  a  most  delightful  location, 
where  is  located  a  dancing  pavilion  and  other  buildings 
for  the  accommodation  of  picnic  parties. 

The  line  of  the  operating  company  continues  near 
due  north  from  the  bridge  for  about  two  miles,  passing 
through  Hill  City,  where  the  car  station  is  located,  and 
beyond  which  it  continues  in  a  southerly  direction 
through  the  woods  just  under  the  heights  upon  which 
Fort  Wilder  was  located,  and  where  the  rifle  pits  are  still 
visible.  The  extension  beyond  the  power  house  is  oper- 
ated only  in  summer. 

The  station  is  a  small  wooden  structure  quite  removed 
from  any  other  building,  and  in  a  wild,  romantic  spot. 


l82 


THE  STREET  RAILWAY  JOURNAL. 


tVou  X.   No.  3. 


The  equipment  consists  of  two  Armington  &  Sims  150 
H.  p.  engines  and  two  Thomson-Houston  D.  62  generators. 
The  engines,  although  they  have  been  running  nearly 
three  years,  have  had  no  outlay  for  repairs,  except  the 
replacing  of  a  broken  valve.  In  the  summer  time  both 
engines  are  required;  at  this  season  only  one  is  run  at  a 
time,  the  change  being  made  from  one  to  the  other  each 
day. 

There  are  two  tubular  boilers  of  150  h.  p.  each, 
manufactured  by  Walsh  &  Weidner,  of  Chattanooga. 
Steam  lump  coal,  $1.75  per  ton,  is  employed  for  fuel. 
This  is  hauled  from  a  landing  on  the  river,  where  it  is 
delivered  in  barges.  It  requires,  on  an  average,  three 
and  a  half  tons  a  day  for  the  four  cars  that  are  being  run. 


Atlanta,  Ga.— Part  II. 

It  is  hard  to  realize  that  this  city,  now  so  large, 
so  beautiful  and  so  prosperous,  has  entirely  grown  up 
within  the  last  twenty-nine  years,  or  since  November,  1865, 
when  General  Sherman's  army  left  it,  a  scene  of  charred 
and  desolate  ruin,  to  begin  the  memorable  march  to  the 
sea.  No  city  during  the  war  was  so  nearly  annihilated, 
for  what  was  not  consumed  by  fire  was  blown  up  or  torn 
down,  or  otherwise  destroyed;  besides,  all  its  white  citi- 
zens had  been  ordered  away  following  its  surrender  in 
September.  In  1861  the  population  was  about  13,000,  but 
the  city  having  afterwards  been  made  a  military  head- 
quarters and  supply  depot  for  the  Confederate  Govern- 
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In  summer  a  larger  number  are  employed.  The  cars  and 
trucks  are  all  of  Stephenson  make,  and  are  equipped  with 
Thomson-Houston  S.  R.  G.  and  Edison  No  6  motors. 
This  is  the  only  line  in  the  city  on  which  the  cars  are 
heated,  and  for  this  both  the  Standard  and  Lewis  & 
Fowler  stoves  are  employed.  One  conductor  collects  the 
fare  upon  two  cars,  changing  as  the  cars  pass  each  other 
on  the  bridge.  Inspectors  are  employed  in  the  city,  and 
in  case  of  heavy  travel,  they  act  as  conductors.  The 
wages  of  motormen  are  thirteen  and  a  half  cents  per  hour; 
some  of  the  men  long  in  service  receive  fifteen  cents  an 
hour. 

Conductors  receive  from  twelve  and  a  half  cents 
to  thirteen  and  a  half  cents  an  hour.  Should  the  district 
through  which  the  cars  run  build  up  as  is  anticipated,  a 
prosperous  future  awaits  the  enterprise.  The  same  is 
true  of  the  other  city  lines  and  the  lines  upon  Lookout 
Mountain. 

We  think,  however,  that  it  would  be  for  the  in- 
terest of  the  latter  lines  to  provide  more  tasteful  and 
inviting  cars,  as  tourists  will  doubtless  come  in  greater 
numbers  each  year,  and  will  form  more  favorable  impres- 
sions of  the  locality  if  the  car  equipment  is  in  keeping 
with  the  hotel  and  other  accommodations. 


ment,  the  population  was  swelled  to  a  much  higher  figure 
by  the  influx  of  soldiers,  and  laborers  in  the  arms  and 
ordnance  factories,  and  by  the  disabled  in  the  hospitals, 
all  of  whom  were  afterwards  expelled  from  their  homes  by 
the  order  noted  above. 

Time,  however,  has  wrought  a  marvelous  change,  and 
here  the  Blue  and  the  Gray,  with  their  sentiments  modified 
by  generous  and  kindly  memories,  have  together  restored 
the  city  to  all  that  warfare  wasted,  and  tenfold  more  than 
was  consumed,  and  established  upon  the  very  scene  of 
conflict  a  monument  of  enduring  peace  to  be  far  more 
renowned  than  one  of  war.  The  Atlanta  of  to-day  was 
briefly  described  in  our  last  issue,  so  it  only  remains  to 
note  a  few  of  its  salient  features  and  complete  the  descrip- 
tion of  its  street  railway  system.  The  elevation  on  which 
the  city  is  located  is  higher,  with  one  exception,  than  any 
other  thickly  settled  portion  of  the  country  east  of  the 
Rocky  Mountains,  the  height  being  1,050  ft.  above  ocean 
level,  the  exception  being  Denver,  which  is  about  one 
mile  above.  Geograpically  it  is  situated  near  the  center 
of  the  great  Southern  quadrilateral,  which  embraces  ten 
states  with  unsurpassed  natural  resources,  with  every  part 
of  which  it  is  in  direct  communication  with  its  eleven 
railway  lines. 
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Its  elevation  makes  it  absolutely  exempt  from  mala- 
rial influences  and  epidemics,  so  that  it  has  become  a  veri- 
table "city  of  refuge"  for  the  people  of  the  coast  cities 
during  yellow  fever  epidemics.  Here  infectious  diseases 
find  nothing  to  feed  upon,  and  infected  patients  brought 
here  fail  to  produce  a  second  case. 

Chiefly  on  account  of  its  healthfulness  the  region  was 
selected  for  the  location  of  Fort  McPherson,  the  second 
finest  army  post  in  the  United  States.  The  camp  is  sit- 
uated west  of  the  city  limits  and  five  miles  from  the  cen- 
ter of  the  city,  and  contains  236  acres,  being  a  level  and 
well  shaded  tract.  The  barracks  and  officers'  quarters  are 
of  brick,  the  latter  being  large  and  tasty  in  design  and  fin- 
ish. At  present  the  garrison  consists  of  five  companies  of 
artillery  and  one  of  infantry,  the  latter  being  composed 
of  Indians;  in  all  about  350  men.  In  summer  the  number 
is  largely  increased  by  the  transfer  of  many  of  the  artil- 
lery companies  from  the  coast  defences  to  the  reserva- 
tion in  order  to  avoid  exposure  to  yellow  fever  and 
cholera. 

The  camp  is  a  popular  resort  for  Atlanta's  citizens, 
who  visit  it  in  large  numbers  on  pleasant  evenings  to  wit- 
ness the  dress  parades  and  listen  to  the  music  which  is 
provided  by  a  brass  band  attached  to  the  post.  The  camp, 
or  barracks,  as  it  is  locally  known,  is  reached  by  steam 
cars,  which  run  trains  every  hour,  and  by  the  main  line  of 
the  Atlanta  Traction  Company's  system. 

WATER  WORKS. 

The  water  works  system  of  Atlanta,  which  has  re- 
cently been  completed  at  a  cost  of  $750,000  is  said  not  to  be 
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FIG.  10. — PLAN  OF  MACHINERY  HALL— PI EDMONT  PARK,  ATLANTA. 


surpassed  by  that  of  any  city  in  the  country.  The  Holley 
system  is  employed,  and  consists  of  two  pumping  stations, 
a  storage  reservoir,  filters,  and  the  necessary  mains  and 
hydrants.  The  first  station  is  a  fine  brick  building  of 
ample  dimensions  located  beneath  a  high  bluff  near  the 


bank  of  the  Chatta- 
h  o  o  c  h  e  e  River, 
about  seven  miles 
from  the  city,  and 
which  is  protected 
from  high  water 
by  a  semi-circular 
embankment  about 
twenty  feet  high. 
A  forty-eight  inch 
supply  pipe  extends 
for  some  distance 
along  the  bank  and 
to  the  middle  of 
the  river  through 
which  the  water 
flows  into  a  deep 
oval  well  near  the 
station  from  which 
it  is  pumped  and 
forced  a  distance  of 
four  miles  to  the 
reservoir,  which  has 
an  elevation  of  250 
ft.  above  the  river, 

and  a  storage  capacity  of  198,000,000  gals.  The  equip- 
ment of  the  river  station  consists  of  two  Holley  duplex, 
compound  engines  with  Gaskill  pumps,  each  having  a 
capacity  of  10,000,000  gals,  per  day  (twenty-four  hours). 
The  two  high  pressure  cylinders  of  each  pump  are 
thirty  inches  in  diameter,  and  the  low  pressure  fifty  in- 
ches, with  a  forty- 
two  inch  stroke,  the 
high  pressure  cylin- 
ders being  directly 
above  the  low  press- 
ure. The  four  pis- 
tons are  connected 
with  a  short  walk- 
ing beam  which 
actuates  a  large  fly- 
wheel placed  be- 
tween the  pumps 
and  cylinders,  while 
the  pistons  of  the 
pumps  are  exten- 
sions of  the  low 
pressure  pistons.  A 
pair  of  air  chambers 
completes  the 
equipment.  The  combination  forms  one  of  the  most  mas- 
sive and  interesting  machines  to  be  found  in  any  similar 
station.  The  steam  is  generated  in  nine  100  h.  p.,  tubular 
boilers  manufactured  at  the  Atlanta  Machine  Works.  A 
high  brick  smokestack  completes  the  principal  equipment. 
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FIG.  11. — MACHINERY  HALL— PIEDMONT  PARK,  ATLANTA,  WHERE  THE  NEXT  CONVENTION  WILL  BE  HELD. 
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Station  No.  2  is  a  similar  building  and  is  located  at 
Hemphill  on  the  northern  boundary  of  the  city,  near  the 
reservoir  and  about  three  miles  from  the  center  of  the 
city,  both  stations  being  reached  from  the  city,  over  a 
wide  boulevard  recently  constructed  by  the  county.  Sta- 
tion No.  2  is  equipped  similar  to  the  river  station,  ex- 
cept that  the  pumps  have  a  capacity  of  12,000,000  gals, 
per  day  and  are  run  continuously,  keeping  a  sufficient 
pressure  upon  the  mains  for  ordinary  purposes,  but  which, 
in  case  of  a  fire  alarm,  can  be  greatly  increased  with  suffi- 
cient force  to  throw  the  water  over  the  highest  buildings. 

The  river  water,  being  very  muddy,  is  filtered  at  the 
reservoirs  before  it  is  delivered  to  the  mains;  it  is,  how- 
ever, considered  very  pure  and  heathful.  The  city  has 
also  a  very  excellent  sewer  system. 

HOMES  AND  PARK  SOCIETIES. 

Peachtree  is  the  finest  residence  street  and  is  bordered 
by  as  many  and  as  fine  homes  as  can  be  found  in  a  single 
street  of  most  any  other  city  in  the  country,  while  there 
are  many  elegant  residences  located  in  other  sections.  On 
a  pleasant  afternoon  there  may  be  seen  on  the  streets  a 
large  number  of  fine  turnouts,  and  many  other  evidences 
of  wealth  and  prosperity.  The  public  parks  embrace 
about  1,500  acres,  the  principal  one  of  which  is  Grant 
Park  situated  on  the  southeastern  boundary  of  the  city 
and  contains  140  acres.  The  tract  is  well  shaded  and 
has  been  well  improved,  making  it  a  most  attractive  re- 
sort. The  city  has  recently  purchased  the  celebrated 
painting  of  the  Battle  of  Atlanta,  and  placed  it  in  a  com- 
modious building  in  the  park.  There  is  also  a  well  as- 
sorted "  Zoo." 


H.  N.  HURT, 


SUPERINTENDENT  ATLANTA  CONSOLIDATED 
STREET  RAILWAY  COMPANY. 


FIG.  12— ENTRANCE  TO  PIEDMONT  PARK,  WHERE  THE  NEXT  CONVENTION 

IS  TO  BE  HELD. 


There  are  sixty-six  churches  and-  missions,  and  a 
number  of  fine  school  buildings. 

There  are  two  social  clubs — one  known  as  the  Capi- 
tol City  Club,  and  the  other  the  Commercial  Club.  The 
former  has  a  large  membership  and  occupies  a  very  ele- 
gant and  handsomely  furnished  house  on  the  corner  of 
Peachtree  and  Ellis  Streets,  which  is  illustrated,  in  Fig. 


13,  this  view  being 
taken  on  the  line 
of  the  Atlanta  Con- 
solidated Street 
Railway,  and  near 
where  the  lines  of 
the  Traction  Com- 
pany cross. 

The  city  sup- 
ports two  daily 
papers,  the  princi- 
pal one  being  the 
Atlanta  Constitution, 
which  was  made 
famous  by  the 
labors  of  the  late 
Henry  W.  Grady, 
whose  monument 
was  illustrated  in 
our  last  issue.  The 
paper  now  occupies 
a  large,  elegant 
building  on  Ala- 
bama and  Forsyth 
Streets. 

The  Atlanta 
Journal,  known  as 
the  greatest  after- 
noon paper  in  the 
South,  issues  four 
editions  daily,  except  Sundays,  and  has  every  evidence  of 
prosperity.  There  is  also  a  publishing  company  which 
prints  patent  outsides  for  about  400  country 
papers. 

STATE  CAPITOL. 

The  edifice  is  one  of  the  most  imposing 
in  the  city,  the  material  being  limestone, 
Georgia  granite  and  marble.  The  east  and 
west  face  is  325  ft.;  the  north  and  south 
172  ft.,  and  the  height  to  the  top  of  the 
figure  of  Liberty  is  257  ft.  It  is  worthy  of 
record  that  it  was  built  within  the  appro- 
priation of  $1,000,000. 

The  Union  Passenger  Depot  is  located 
in  the  immediate  center  of  the  city,  and 
is  easy  of  access  from  all  parts  of  the  city 
by  the  street  cars.  It  is  proposed,  how- 
ever, to  move  it  away,  on  account  of  the 
confusion  and  annoyance  caused  to  the 
near  residents.  The  principal  business 
streets  are  south  of  the  depot,  but  the  hotels 
and  best  residence  portion  are  north  and 
northeast,  as  is  also  the  Exposition  ground, 
where  the  meetings  of  the  Association  are 
to  be  held. 

HOTELS. 

These  were  quite  fully  described  in  our 
last  issue,  but  the  illustration  of  the  Kimball 
House  is  given  on  the  next  page.  This  is 
a  fine  fireproof  building,  and  is  noted  for 
its  grand  dimensions,  and  for  the  central 
arcade  which  is  60  X  100  ft.,  open  to  the 
skylight,  with  wide  balconies  upon  each 
floor. 

MANUFACTORIES. 

Atlanta  is  an  important  manufacturing 
city,  there  being,  it  is  claimed,  300  manu- 
facturing concerns  in  its  near  vicinity,  and 
embracing  nearly  every  important  com- 
modity. There  are  three  large  cotton  fac- 
tories; extensive  manufactories  of  agricul- 
tural instruments;  cottonseed  oil  machinery  and  cotton 
gins;  also  cottonseed  oil  mills,  and  establishments  for  the 
manufacture  of  chemicals  employed  in  making  commercial 
fertilizers.  There  is  also  an  extensive  manufactory  of 
leather  belting  styled  the  Southern  Belting  Company. 
Added  to  these  are  the  granite  industries  described  in 
our  last  issue.    The  city  being  the  trade  center  of  the 
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South  Atlantic  States,  here  are  located  the  headquarters 
and  agencies  of  numerous  Northern  manufacturing  con- 
cerns. These  include  the  principal  Southern  depot  of 
supplies  of  the  General  Electric  Company,  which  occupies 
a  large  four-story  brick  building  at  the  corner 
of  Marietta  Street  and  Jones  Avenue,  while  the 
offices  for  the  Southern  territory  are  in  the 
Equitable  Building.  The  present  office  force  is 
as  follows:  A.  F.  Giles,  resident  manager,*  who 
has  been  recently  appointed  to  succeed  H.  E.  W. 
Palmer,  resigned.  D.  R.  Bullen  is  chief  of  the 
supply  department.  S.  W.  Trawick  and  F.  W. 
Wilcox  are  traveling  salesmen;  Frank  Lederle 
is  engineer;  F.  A.  Hills  has  charge  of  the  rail- 
way department,  and  G.  L.  Thompson,  the 
isolated  lighting  and  motor  departments. 

The  headquarters  of  the  Johnson  Company, 
of  Johnstown,  Pa.,  manufacturers  of  the  John- 
son girder  rail  are  also  in  the  Equitable  Build- 
ing, Wm.  W.  Kingston  being  the  principal  rep- 
resentative, with  L.  R.  Shellenberger  as  engi- 
neer. 

The  Carnegie  Steel  Company  is  represented 
by  Walter  M.  Kelley,  with  headquarters  in  the 
Gould  Building. 

C.  H.  Willcox  represents  the  Lane  &  Bodley 
Engine  Works,  of  Cincinnati,  and  the  Harrison 
Safety  Boiler  Works,  of  Philadelphia. 

The  Siemens  &  Halske  Company,  of 
America,  also  has  a  branch  office  in  the  Equit- 
able Building,  and  is  represented  by  H.  I. 
Bettis. 

The  Stilwell-Bierce  &  Smith-Vaile  Com- 
pany, manufacturers  of  Victor  turbines,  is  rep- 
resented in  Atlanta  by  J.  W.  Taylor. 

The  following  are  also  local  manufactur- 
ers, or  deal  in  street  railway  supplies  to  a  con- 
siderable extent:  Brown  &  King  Supply  Com- 
pany; Chas.  A.  Conklin  Manufacturing  Company, 
the  Standard  Oil  Company. 

STREET  RAILWAYS. 


station  and  rolling  stock  will  now  be  largely  increased,  a 
shorter  headway  adopted,  and  the  service  generally 
improved. 

It  was    noted  last  month  in  connection  with  the 


and 


The  financial  affairs  of  the  Atlanta  Consolidated 
Street  Railway  Company  have  recently  been  satisfactorily 


FIG.  12. — KIMBALL  HOUSE. 

operating  affairs  of  this  company  that  it  was  manufactur- 
ing its  own  car  wheels  at  a  cost  of  about  $3.00  each.  This 
should  be  qualified  by  the  statement  that  the  scrap  em- 
ployed in  the  manufacture  of  wheels  was  not'  charged  up 
in  the  estimate.  It  should  also  be  remembered  that  coke 
and  pig  iron  are  remarkably  cheap  in  this  locality,  the 


FIG.  13. — PEACHTREE  STREET,  LOOKING  NORTH  FROM  ELLIS  STREET -  ATLANTA,  GA. 


adjusted,  following  the  refusal  of  Judge  Pardee  to  appoint 
a  receiver  for  the  line,  application  for  which  by  one  of 
the  bondholders,  was  mentioned  in  our  last  issue.  The 


former  costing  only  about  $3.40  a  ton  and  the  latter  about 
$17.00.  It  is  not  possible,  in  our  opinion,  for  street  rail- 
way companies,  as  a  general  thing,  to  make  wheels  thai 
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are  as  durable  or  as  cheap  as  those  bought  from  the 
wheel  manufacturers. 

The  company  now  proposes  to  try  the  experiment  of 
making  its  own  cars,  the  wood  work  for  which  will  be 
procured  ready  for  setting  up  from  the  local  planing 
mills,  and  will  be  put  together  in  the  company's  shops. 
It  is  proposed  to  build  a  number  of  open  cars  entirely  of 
Georgia  pine  lumber. 

In  connection  with  street  construction,  it  is  interest- 


the  corner  at  which  all  the  lines  of  the  Atlanta  Consoli- 
dated Company  meet;  thence  out  to  Decatur,  a  flourish- 
ing town  to  the  east.  There  are  also  branches  to  East 
Lake  and  Grant's  Park.  Already  the  road  has  developed 
the  territory  through  which  it  passes,  new  houses  having 
gone  up  all  the  way  from  Atlanta  to  the  terminals.  The 
line  passes  over  an  undulating  surface,  and  some  of  the 
grades  are  quite  steep.  From  a  hill  upon  the  line,  near  the 
East  Tennessee  shops,  a  commanding  view  is  had  of  the 
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FIG.  14.— OLD  CAPITOL  BUILDING— ATLANTA,  GA. 


ing  to  note  that  no  grade  crossings  of  steam  lines  are 
allowed  in  the  city.  The  lines  of  the  Consolidated  Com- 
pany cross  the  steam  lines  on  seven  bridges  and  pass 
under  at  two  points. 

Atlanta  Traction  Company. 

This  company  was  formed  last  year  by  the  consolida- 
tion of  two  systems,  one  having  the  same  name  and  the 
other  known  as  the  Atlanta  Street  Railway. 

The  present  officers  are:  T.  B.  Felder,  president; 
E.  T.  Shubrick,  vice-president;  J.  T.  Voss,  superin- 
tendent. 

The  system  embraces  about  twenty  miles  of  track, 
and  the  principal  line  extends  from  Camp  McPherson, 
five  miles  southwest  of  the  city,  through  the  center  of 
the  city,  passing  the  postoffice,  and  within  one  block  of 


city  and  surrounding  country,  and  this  is  said  to  be  the 
best  point  from  which  to  overlook  the  situation.  The 
track  is  composed  mostly  of  a  forty  pound  T  rail,  and  is 
a  single  track  line,  with  switchback  turnouts,  and  the 
system  is  operated  from  two  power  stations,  one  located 
in  the  southwestern  part  of  the  city,  between  it  and 
Camp  McPherson,  and  the  other  on  Irwin  Street,  on  the 
Decatur  branch.  The  boiler  equipment  of  the  first  station 
consists  of  three  125  h.  p.,  drop  tubular  or  vertical  boilers, 
manufactured  by  McGlaughlin  of  Boston,  in  which 
slack  coal,  costing  $1.90  a  ton,  is  employed  as  fuel. 
There  are  two  Russell  high  speed,  automatic  engines  of 
260  and  125  h.  p.  respectively.  The  engines  are  belted 
direct  to  the  generators,  which  consist  of  one  Edison  of 
100  k.  w.  capacity,  and  two  M.  P.  Eddy  generators  of  the 
same  capacity.    The  M.  P.  generators  have  recently  been 
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substituted  in  place  of  two  Eddy  bipolar  machines.  Ad- 
joining the  power  station  are  the  car  barns,  the  pits,  the 
machine  shops  and  armature  winding  room.  A 
stationary  motor  provides  power  for  repair  shop 
machinery. 

The  rolling  stock  consists  of  cars  manufactured  by 


rail  joints  are  bonded  and  the  bonds  connected  with  a 
very  large  galvanized  return  wire.  The  line  is  suffering 
considerably  from  a  collapse  of  the  real  estate  boom,  as 
first  inaugurated,  but  is  still  in  operation,  and  with  the 
return  of  prosperous  times  will  yet,  no  doubt,  meet  the 
anticipations  of  its  projectors.    It  is  at  present  in  the 


FIG.  15. — UNION  DEPOT— ATLANTA,  GA. 


J.  G.  Brill  and  the  American  Car  Company,  which  are 
mounted  on  Brill,  McGuire  and  Robinson  (Altoona) 
trucks,  and  are  equipped  with  Detroit,  Westinghouse  and 
Edison  motors,  there  being  eight  of  the  Detroit  type. 
The  cars  are  at  present  run  under  a  twenty  minutes  head- 
way, and  the  average  number  a  day  operated  is  fourteen. 
The  fare  is  five  cents  each  way  from 
the  center  of  the  city. 

The  terminal  points  are  popular  as 
places  of  residence  or  resort,  and  with 
a  new  equipment  of  rolling  stock  and 
motors,  which  is  proposed,  no  doubt 
in  time  the  line  will  do  a  thriving  busi- 
ness. One  branch  of  the  system  has 
been  running  since  March,  1891. 

Collins  Park  &  Belt  Railroad  Company. 

This  line  was  originally  planned 
for  the  development  of  property  lying 
west  of  the  city,  along  the  banks  of  the 
Chattahoochee  River.  It  is  a  single 
track  with  switchback  turnouts,  and 
starts  from  the  center  of  the  city,  near 
the  post  office,  and  as  originally  built, 
extends  fifteen  miles,  but  owing  to  the 
expense  of  tunneling  and  embankments 
for  passing  under  the  Western  &  Atlan- 
tic Railway,  it  has  not  been  opened 
further  than  this  point,  and  now  ter- 
minates at  Bolton,  about  nine  miles 
from  the  city,  the  remainder  of  the  line 
being  idle.  The  laws  of  the  state,  re- 
lating to  grade  crossings  have  recently 
been  modified,  and  permission  has 
been  secured  to  cross  the  steam  line 
near  the  depot,  in  the  town  of  Bolton,  when  the  entire 
line  will  be  operated.  The  line  is  constructed  with  a 
fifty-six  pound  T  rail,  which  was  formerly  employed  on  a 
steam  line.  This  is  spiked  directly  to  sawn  ties,  placed 
two  feet  apart,  making  a  very  substantial  roadbed.  The 


hands  of  a  receiver,  J.  W.  Darr,  who  is  superintendent 
and  manager,  and  to  whom  the  creditors  are  greatly  in- 
debted for  the  skill  and  economy  with  which  the  affairs 
are  being  managed  and  the  fact  that  the  line  has  been 
kept  in  operation. 

A  portion  of  the  route  is  through  a  woody,  wild,  ro- 


FIG.  16. — POWER 


HOUSE  OF  THE  COLLINS  PARK 
CO  — ATLANTA,  GA. 


&  BELT  LINE  RAILROAD 


mantic  region,  with  many  curves  and  street  grades,  but 
which  is  rapidly  building  up  with  new  homes.  The  cars 
leave  the  city  terminal  every  half  hour  and  run  to  the 
limits  six  miles  distant,  but  from  this  point  out,  trips  are 
made  only  once  an  hour. 
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The  car  station  is  a  stone  building,  located  about  six 
miles  from  the  city  and  stands  alone  in  the  woody  tract. 
The  equipment  consists  of  two  Reynolds-Corliss  180  h.  p. 
engines,  each  of  which  drives  direct  by  a  twenty-four 
inch  belt  a  Short  generator, 
one  of  which  is  a  thirty-six 
inch,  150  k.  w.  machine  and 
the  other  a  225  k.  w.  The 
belts  were  furnished  by  the 
Southern  Belting  Company, 
of  Atlanta.  The  steam  is 
generated  in  three  tubular 
boilers  of  200  h.  p.  each, 
manufactured  by  E.  H. 
Jones,  of  Cleveland,  O.  The 
station  is  kept  in  an  excep- 
tionally fine  condition. 

The  fuel  consists  of 
Little  Warrior  coal  from 
Hewitt,  Ala.,  which  costs, 
delivered,  $1.90  per  ton,  be- 
ing hauled  by  the  company 
three-quarters  of  a  mile  over 
its  own  tracks,  a  siding  being 
provided  which  leads  out  to 
the  side  of  a  steam  line. 
Water  is  obtained  from  a 
neighboring  stream,  which 
is  brought  from  a  consider- 
able distance  in  an  open 
trough,  the  trough  having 
been  substituted  for  a  two 
inch  iron  pipe  formerly  employed,  as  the  latter  was 
liable  to  be  choked  with  sand,  or  to  freeze  up  in  cold 
weather.  There  is  no  barn  for  the  storage  of  the  cars, 
and  the  outside  repairs  are  done  under  an  open  shed. 

The  rolling  stock  consists  of  four  sixteen  foot,  closed 
cars,  and  seven  eight  seat,  open  cars,  all  of  which  are  of 
Brill  manufacture.  Two  of  the  closed  cars  were  recently 
purchased  from  the  Atlanta  Consolidated  Company,  and 
electrically  equipped  by  the  superintendent.  The  cars 
are  mounted  on  Dorner  &  Dutton  trucks,  and  are  all 


is  twenty-one,  and  the  pay  of  motormen  and  conductors 
is  $1.50  for  thirteen  hours'  work.  There  is  no  extra  list,  as 
the  crews  are  required  to  lay  off  one  day  in  each  week. 
Colored  trackmen  are  employed  who  receive  $1  per  day. 


FIG.  18.—  TROLLEY  MOULD  CLOSED. 


FIG.  19. — TROLLEY  MOULD  OPEN. 


FIG.  17  — NEAR  ARROWOOD— COLLINS  PARK  &  BELT  RAILROAD,  ATLANTA,  GA 


equipped  with  twenty  horse  power,  S.  R.  G.  Short  motors. 
The  motor  equipment  was  formerly  employed  on  the  line 
at  Wilkesbarre,  Pa. 

The  line  does  a  considerable  freight  business,  includ- 
ing the  hauling  of  wood,  brick,  sand,  etc.  A  funeral  car 
is  also  operated  when  occasion  requires,  as  the  line  passes 
Hollow  Wood  Cemetery,  a  new  burying  ground  located 
at  some  distance  from  the  city.    The  number  of  employes 


Only  a  short  night  run  is  made,  as  the  last  car  leaves  the 
city  at  eight  o'clock. 

Wanting  a  machine  shop,  the  ingenuity  of  the  super- 
intendent is  greatly  taxed  for  making  repairs.  If  seri- 
ously damaged,  the  motors  and  armatures  are  sent  to  the 
Steel  Motor  Company,  of  Cleveland,  O.,  for  repairs,  but 
slight  damages  are  repaired  at  the  station.  For  turning 
down  commutators,  a  lathe  has  been  devised,  which  con- 
sists of  a  frame  made  from  ties,  with  wood  journal  caps. 
The  armature  is  turned  by  hand  power  by  a  crank  which 
is  provided  with  a  clamp  to  embrace 
the  armature  shaft.  A  metal  tool  rest 
completes  the  equipment. 

Considerable  trouble  is  experienced 
in  this  locality  from  lightning.  To  guard 
against  danger  from  this  source,  a 
lightning  arrester  is  provided,  which 
consists  of  a  double  set  of  serrated 
plates,  connected  with  a  switch,  can  be 
thrown  as  soon  as  the  fuses  of  one  set 
burn  out.  This  is  supplemented  by  a 
home  made  arrester  consisting  of  two 
parallel  bars  of  copper,  one  above  the 
other,  and  placed  about  one  foot  apart, 
one  of  which  is  connected  to  the  line, 
the  other  to  the  ground.  These  are 
joined  by  a  number  of  small  copper 
wires  which  are  hooked  over  the  upper 
bar  and  rest  against  the  side  of  the 
lower  bar,  the  wires  being  covered  with 
a  thin  coat  of  shellac  to  prevent  con- 
tact, but  which  is  readily  pierced  by 
the  static  discharge.  Additional  wires 
are  kept  at  hand  to  replace  the  others 
as  fast  as  they  burn  out.  However,  the 
superintendent  prefers  to  shut  down 
the  plant  during  a  storm  rather  than 
risk  the  danger  of  a  burnout. 

PROJECTED  LINE. 

The  Lithia  Springs  Railway  Com- 
pany, of  which  Harry  Camp  is  president;  B.  F.  Curtis, 
vice-president,  and  Thomas  Camp,  secretary,  has  recently 
begun  the  construction  of  a  new  line,  which  is  intended 
eventually  to  extend  from  near  the  post  office  in  Atlanta, 
twenty-two  miles,  to  Lithia  Springs,  a  popular  resort  west 
of  the  Chattanooga  River,  capital  for  which  is  being  fur- 
nished by  Minneapolis  parties.  The  first  six  miles,  which 
are  now  building,  will  extend  only  to  the  river,  and  which  it 
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is  expected  will  be  in  operation  in  the  early  summer.  The 
river  will  then  be  bridged  and  the  line  extended.  A  por- 
tion of  the  city  section  will  run  for  a  short  distance  along 
the  same  streets  upon  which  the  tracks  of  the  Atlanta 
Consolidated  Company  are  now  laid. 

The  line  is  projected  for  the  development  of  suburban 
property  and  for  establishing  a  park  at  the  river,  where  it 
is  proposed  to  provide  a  fleet  of  electric  launches  for  the 
accommodation  of  pleasure  seekers.  The  effort  is  being 
made  to  purchase  some  of  the  same  boats  that  were 
employed  upon  the  Lagoon  at  the  World's  Fair.  The 
batteries  for  operating  the  launches  will  be  charged  from 
the  railway  line.  The  current  of  the  river,  for  a  consider- 
able distance  in  the  neighborhood  of  the  proposed  park 


A  Double  Compartment  Conduit  System. 


NEW  CONDUIT  SYSTEM  FOR  STREET  RAILWAYS. 


being  comparatively  slow,  it  will  make  a  safe  and  pleas- 
ant sailing  course.  As  this  is  the  only  available  water  of 
any  extent  in  the  neighborhood  of  Atlanta,  it  is  expected 
that  it  will  develop  into  a  popular  resort.  The  track  is 
being  constructed  mostly  with  T  rail,  manufactured  by 
the  Illinois  Steel  Company,  but  in  the  paved  streets  of  the 
city  a  rail  of  the  Johnson  girder  type  will  be  employed. 
The  type  of  motor  and  power  equipment  are  not  yet 
determined  upon. 

TROLLEY  MOULD. 

The  trolley  mould  used  in  the  manufacture  of  trolley 
wheels  by  the  Atlanta  Consolidated  Street  Railway  Com- 
pany and  described  in  our  last  issue,  is  shown  on  the  op- 
posite page.  This  mould  is  of  iron  and  in  three  parts, 
each  of  which  is  provided  with  handles.  The  use  of  iron 
for  moulds  has  given  better  results,  it  is  claimed,  than 
sand,  as  the  iron  chills  the  metal  somewhat.       C.  B.  F. 


A  disastrous  fire  occurred  February  2,  in  Cincinnati, 
at  the  Avondale  Street  Railway  car  houses. 

The  Lake  Street  Elevated  Railway  Company,  of  Chi- 
cago, intends  to  build,  before  long,  a  three  mile  extension 
to  the  northwest. 

The  Third  Avenue  Railway  Company,  of  New  York, 
has  petitioned  for  rights  on  a  number  of  streets  in  the 
northwestern  part  of  that  city,  with  privilege  to  employ 
electric  power. 


A  conduit  system  for  electric  railways,  which  differs 
radically  from  any  of  the  many  devices  for  putting  the 
contact  wire  under  the  surface  of  the  street,  has  been 
invented  by  H.  Petersen,  proprietor  of  the  Petersen 
Electric  Works  of  Milwaukee,  Wis.  The  system  has 
attracted  a  great  deal  of  attention  among  expert  electri- 
cians and  street  railway  men  who  have  examined  it,  and 
many  favorable  opinions  have  been  expressed  about  it. 
The  inventor  intends  to  install  a  section  of  road  before 
long,  when  the  merits  of  the  device  can  be  thoroughly 
tested  and  demonstrated.  The  principal  object  of  the 
invention  has  been  to  make  suitable  provision  for  guard- 
ing against  an  accumulation  of 
dirt  and  moisture  within  the 
conduit.  The  general  arrange- 
ment of  the  invention  is  shown 
in  the  accompanying  engraving. 

As  will  be  seen,  the  princi- 
pal feature  of  the  conduit  lies  in 
the  fact  that  it  is  constructed 
with  two  longitudinal  compart- 
ments, one  of  which  is  arrang- 
ed to  contain  the  electrical  con- 
ductors, and  the  other  to  carry 
off  the  water  that  might  find  its 
way  to  the  inside  of  the  con- 
duit, this  latter  compartment 
being  connected  at  intervals 
with  the  sewers.  A  steel  broom 
attached  to  the  cars  is  arranged 
to  sweep  along  any  accumulation 
of  dirt  in  this  compartment  and 
deposit  it  in  the  sewer. 

The  second  compartment  is 
placed  out  of  the  line  of  the 
slot.  In  the  upper  part  of  the 
wall  between  these  two  com- 
partments is  an  opening  pro- 
vided with  a  device  by  which  it 
is  kept  closed  when  the  car  is 
not  passing,  but  so  arranged  as 
to  be  automatically  opened  by 
the  trolley  arm.  In  the  conduit 
shown  in  the  large  engraving  the 
device  consists  of  vertical  strips 
of  metal  of  considerable  length 
jointed  and  adapted  to  be  raised 
between  guides.  By  this  means 
no  moisture  is  permitted  to  get 
into  the  compartment  containing  the  conductors,  and  the 
slot  rail  is  extended  down  far  enough  to  prevent  any  water 
getting  on  the  closing  device.  As  the  conductor  compart- 
ment is  thus  to  all  practical  purposes  entirely  shut  off  from 
the  interior  compartment,  and  as,  consequently,  its  tem- 
perature is  the  same  as  the  temperature  of  the  wall  of  the 
conduit,  it  is  thought  no  condensation  will  take  place  in  this 
compartment.  In  a  very  wet  climate,  if  found  necessary, 
a  circulation  of  air  may  be  supplied  to  this  compartment 
by  means  of  a  fan,  but  there  seems  to  be  hardly  any 
reason  why  this  should  be  required,  especially  as  the 
passage  of  the  car  will  provide  a  considerable  current  of 
air.  In  the  upper  right  hand  corner  of  the  cut  on  this 
page  is  shown  a  slightly  different  method  of  keeping  the. 
compartments  separate.  This  consists  of  a  flexible  cover  or 
flap,  which  normally  rests  on  the  division  wall,  but  is 
raised  on  a  roller  carried  on  the  trolley  arm  to  permit  the 
passage  of  the  latter. 

Instead  of  using  wires  for  conductors,  it  has  been 
considered  more  reliable  to  employ  iron  or  steel  contact 
rails,  as  shown  in  the  cut.  These  are  divided  into  sections 
of  about  100  ft.  or  any  other  convenient  length.  Such 
section  is  tapped  on  the  two  main  feeders  and  provided 
with  switch  and  safety  cutouts  placed  in  manholes,  so  that 
if  any  trouble  should  occur,  one  section  can  be  switched 
off  without  delaying  the  traffic  on  the  whole  line.  These 
contact  rails  can  beheld  in  position  in  various  ways.  The 
cut  shows  two  brackets  supported  on  two  yokes,  and  held 
in  position  by  insulating  material.    The  whole  compart- 
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ment  is  finally  coated  with  waterproof  insulating  paint. 
The  main  feeders  are  laid  in  pipes.  The  depth  of  the 
conduit  is  considerably  less  than  that  required  for  a  cable 
conduit. 

The  shape  of  the  trolley  arm  is  shown  in  the  small 
engraving.  This  arm  is  provided  with  two  contact  shoes, 
which  nearly  surround  the  upper  part  of  the  contact  rail, 
so  that  they  cannot  jump  the  conductor.  The  contact 
shoes  are  provided  with  a  swivel  arrangement  so  as  to 
take  up  any  unevenness  of  the  track,  and  by  means  of 


St.  Louis  Car  Company's  Truck  No.  8. 

The  accompanying  cut  shows  an  elevation  of  the  St. 
Louis  Car  Company's  steel  truck,  No.  8,  which  is  an  im- 
provement on  a  previous  truck  somewhat  similar  in  de- 
sign, placed  on  the  market  a  little  over  a  year  ago,  and 
illustrated  and  described  on  page  697  in  the  November, 
1892,  issue  of  the  Street  Railway  Journal.  The  spring 
base  of  the  latter,  though  of  the  extended  type,  was  not 
found  long  enough,  and  in  the  new  truck  the  four  large 


TRUCK  NO.  8.— ST.  LOUIS  CAR  CO. 


springs  keep  in  proper  contact  with  the  conductors. 
From  each  contact  shoe,  wire  is  laid  through  the  hollow 
arm  and  extended  up  to  the  motor,  and  at  each  end  the 
arm  is  hermetically  sealed.  The  contact  carrier  is  so 
arranged  that  the  motorman  can  from  his  platform,  by 
moving  a  lever,  lift  the  contact  carrier  out  of  the  conduit 
at  the  manhole,  without  delaying  the  car  for  more  than  a 
minute. 


A  Flexible  Pole  Bracket. 


The  new  pole  bracket  shown  herewith  is  manufact- 
ured by  the  Creaghead  Engineering  Company,  of  Cin- 
cinnati, and  is  offered  as  a  device  of  special  merit.  It  is 
adjustable,  and  is  a  flexible  support  for  the  trolley 
wire. 

The  horizontal  arm  is  one  and  a  half  inch  pipe 
provided  with  a  special  malleable  iron  fitting  at  the  end. 
The  iron  brace  is  attached  to  the  end  fitting,  and  is 
fastened  to  the  pole  about  eighteen  inches  above  the  arm. 
The  trolley  insulator  is  supported  by  means  of  a  span 


A  FLEXIBLE  BRACKET. 

wire  attached  to  the  lower  end  of  the  malleable  fitting  at 
the  end  of  the  arm.  The  span  wire  is  tightened  by  means 
of  the  eyebolt  through  the  pole  as  shown.  While  this  is 
an  adjustable  bracket,  the  line  is  supported  from  a  line 
insulator  on  a  flexible  span  wire.  This  flexible  support 
eliminates  all  the  troubles  peculiar  to  "  stiff  bracket " 
construction. 

On  high  speed  suburban  roads  it  is  often  difficult  to 
get  satisfactory  results  from  the  ordinary  forms  of  rigid 
bracket  construction.  With  this  flexible  support,  there 
is  less  strain  on  the  insulators,  less  noise,  less  "  arcing  " 
and  less  "jumping"  of  the  trolley.  This  bracket  in  the 
form  illustrated  is  made  in  lengths  up  to  eight  and  a  half 
feet,  and  in  a  modified  form  up  to  fifteen  feet. 

The  Liverpool  Overhead  Railway  Company  reports 
for  the  half-year  ending  December  31,  1893,  as  follows: 
Passengers  carried,  2,475,639;  number  of  trains  run,  46.- 
429;  train  mileage,  243,539.  They  also  show  a  balance 
available  for  dividends  of  over  $27,000  on  the  half-year's 
business. 


steel  castings,  one  at  each  corner,  have  been  modified  so 
as  to  give  room  at  each  for  an  elliptic  spring.  In  the 
old  truck  the  concussion  spring  over  each  oil  box  brought 
back  the  disadvantage  of  oscillation  of  the  car  body,  to 
eliminate  which  the  truck  was  designed,  and  in  truck  No. 
8  it  has  been  found  that  the  lengthening  of  the  wheel 
base  has  done  away  with  this,  although  the  concussion 
springs  are  retained.  In  the  old  truck  the  spring  base 
was  ten  feet  nine  inches,  while  in  truck  No.  8  it  is  thirteen 
feet  eight  inches.  The  four  castings  of  the  truck  are 
riveted  together  with  distance  pieces  in  order  to  make  any 
desired  wheel  base.  This  is  a  new  and  advantageous 
feature  which  no  other  truck  possesses. 

The  brake  mechanism  is  very  powerful,  and  as  it  will 
be  seen,  there  is  direct  leverage  on  the  brake  shoes.  The 
engraving  shows  inside  brakes,  but  outside  brakes  may 
also  be  applied.    The  mechanism  of  the  latter  works  on 
the  same  principle  as  that  of  the  old  truck.    The  brake 
j*.      hangers  are  very  stout,  and  are  joined  to  the 
jilflBk    distance  pieces.    There  are  no  brake  beams, 
I   HI  kut  the  brake  levers  apply  the  shoes  to  the 
if'  ilia  wheels  through  a  steel  bar  running  across  the 
truck,  to  which  are  joined  the  small  levers. 
With  the  outside  brake  arrangement  the  brake 
beams  are  retained. 

The  motor  hangers  are  of  cast  steel,  and 
I  hung  to  the  distance  pieces.   It  will  be  noticed 
ii'iil  I     ^at  t*ie  cast  pieces  holding  the  life  fenders 
'  to  the  truck  are  simply  bolted  to  the  truck 
frame.    This  is  a  new  and  excellent  departure, 
for  when  fenders  or  the  pieces  attaching  them 
to  the  truck  are  broken,  the  latter  is  not  dis- 
abled entirely  or  rendered  useless,  the  pieces 
not  forming  an  integral  part  of  same.    It  is 
only  necessary  to  substitute  new  cast  pieces. 
In  the  engraving  it  will  be  noticed  that  each  of 
the  fenders  is  further  strengthened  by  a  steel 
rod  joining  the  latter  at  the  apex  of  the  angle 
and  each  of  the  end  distance  pieces. 

The  truck  is  equipped  with  dustproof  and  automatic 
felt  oiler  journal  boxes,  which  need  oiling  but  once  in 
three  months.  In  order  to  raise  the  truck  from  the 
wheels,  it  is  necessary  only  to  unscrew  the  four  bolts 
under  the  axle  boxes,  which  release  small  retaining  plates. 
The  company  expects  truck  No.  8  to  meet  with  a  large  and 
ready  sale,  on  account  of  the  great  success  had  with  the 
truck  of  which  No.  8  is  the  improved  type.  Over  500  of 
the  old  style  trucks  have  been  sold  to  various  street  rail- 
way companies  throughout  the  United  States.  A  large 
number  is  in  use  in  St.  Louis  alone. 


i 


Bristol,  England,  is  about  to  introduce  the  over- 
head system  on  one  of  its  principal  tramway  lines.  The 
necessary  permission  and  consents  have  been  secured  for 
the  equipment  of  the  line  between  Old  Meeting  Street 
and  Kingwood  Hill. 
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A  New  Fender  in  St.  Louis. 

One  of  the  latest  fenders  to  be  used  in  St.  Louis  is 
shown  herewith.  It  has  been  employed  on  the  cars  of  the 
Lindell  Railway  of  that  city  with  excellent  results.  It  is 
adapted  to  run  along  the  rails  on  small  flangeless  wheels, 
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Company's 
Engine. 


Direct  Connected 


A  NEW  FENDER  IN  ST.  LOUIS. 

and  will  thus  pick  up  an  individual  and  carry  him  along, 
there  being  no  chance  whatever  of  the  fender  passing  over 
him.  When  not  in  use  the  fender  is  carried  about  ten 
inches  from  the  ground  and  easily  passes  over  any  ordin- 
ary street  obstructions.  In  time  of  necessity  it  is  lowered 
by  a  small  hand  lever.  This  lever,  however,  will  be  done 
away  with  in  the  future,  and  a  foot 
button  substituted,  because  it  is 
thought  that  in  time  of  danger  the 
motorman  will  find  his  hands  fully 
occupied  in  manipulating  the  brake 
and  power  controlling  handles. 

The  fender  has  on  a  number  of 
occasions  proved  its  value  in  saving 
life.  ^  It  is  the  joint  invention  of  Geo. 
W.  Baumhoff  and  Gus.  Hegemann, 
respectively  general  manager  and 
master  mechanic  of  the  Lindell  Rail- 
way Company. 


The  direct  connection  of  engines  and  generators  has 
many  advocates,  and  the  call  for  direct  connected  couples 
has  induced  many  engine  builders  to  devote  their  atten- 
tion to  this  practice. 

This  arrangement  of  engine  and  dynamo  has  a  two- 
fold advantage.  The  first  of  these  is  the  small  floor  space 
occupied.  This  is  an  important  consideration  for  central 
stations,  hotels  and  office  buildings  in  large  cities  where 
there  is  a  steadily  increasing  demand  for  economy  in  this 
direction.  Another  advantage  is  in  the  elimination  of 
waste  of  energy  by  transmission  through  belts  and  coun- 
tershafting.  With  the  direct  connected  engine  the  fric- 
tional  losses  due  to  outside  causes  entirely  disappear, 
leaving  nothing  but  the  internal  friction  of  the  engine  to 
be  accounted  for. 

The  Ball  Engine  Company,  of  Erie,  Pa.,  has  made  a 
number  of  installations  in  connection  with  its  various 
types  of  dynamos;  among  late  ones,  two  200  h.  p.,  cross 
compound  engines,  directly  connected  to  Siemens  & 
Halske  dynamos  in  the  Lumber  Exchange  Building,  Min- 
neapolis, Minn.;  one  125  h.  p.,  simple  engine,  in  connec- 
tion with  a  Waddell-Entz  dynamo,  in  the  store  building  of 
Willoughby,  Hill  &  Company,  of  Chicago;  one  eighty  horse 
power  engine  in  connection  with  the  Waddell-Entz  dy- 
namo, in  the  building  of  Cumner,  Craig  &  Company,  of 
Boston,  Mass.  The  accompanying  illustration  represents 
an  eighty  horse  power  Ball  engine  directly  connected  to  a 
Waddell-Entz  dynamo.  It  shows  the  armature  mounted 
on  the  engine  crankshaft,  which  is  supported  on  the  end 
by  an  outboard  bearing  resting  on  an  extended  sub-base. 
This  is  a  remarkably  compact,  durable  and  efficient 
arrangement,  and  has  given  the  greatest  satisfaction  in 
practice. 

The  distinctive  features  of  this  well  known  engine 
are  beauty  of  design,  simplicity  and  compactness,  solidity 
and  strength  of  frame,  large  bearings  and  wearing  sur- 
faces, excellence  of  material  and  workmanship. 

The  engine,  therefore,  is  economical  and  durable,  and 


At  a  meeting  of  the  stock- 
holders of  the  Lancaster  (O.)  Street 
Railroad  Company,  held  at  Lan- 
caster last  month,  it  was  decided  to 
make  an  assessment  on  the  stock  to 
discharge  the  old  debt  of  the  com- 
pany and  equip  with  electric  power. 
The  track  is  already  bonded  and 
laid  with  fifty-two  pound  girder  rails 
on  chairs.  All  the  streets  are  paved 
with  brick.  The  officers  elected  were  : 

Wm.  Duffy,  president;  Dr.  G.  Mussee,  vice-president; 
C.  F.  Nestor,  secretary,  and  A.  Bauman,  treasurer  and 
manager. 

  <  o  .   

The  City  Council,  of  Baltimore,  Md.,  recently  passed 
an  ordinance  requiring  all  street  railways  operating  in 
that  city  to  equip  their  cars  with  a  proper  guard  or  fen- 
der, to  prevent,  as  far  as  possible,  injuries  to  persons  or 
animals. 


DIRECT  CONNECTED  BALL  ENGINE  AND  WADDELL-ENTZ  GENERATOR. 


being  well  balanced,  will  run  quietly  and  smoothly  under 
the  heaviest  and  widest  varying  loads.  The  regulation  is 
so  perfect  that,  it  is  said,  the  engine  will  not  vary  more 
than  1  percent,  in  speed. 


The  New  Haven  (Conn.)  Street  Railway  Company 
will  commence  operations,  electrically,  March  1. 


The  latest  projected  electric  railway  of  considerable 
length  is  one  to  connect  the  city  of  Washington  with 
Richmond,  Va.  A  bill  has  been  presented  to  the  Vir- 
ginia legislature  to  incorporate  the  Southern  Railway  & 
Electric  Company  which  has  this  in  view.  Among  the 
incorporators  are:  A.  Pizzini,  Jr.,  T.  N.  Kendler,  G.  D. 
Patch  and  Hill  Montague,  all  of  Richmond. 
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Practical  Notes  on  Rope  Driving. 


By  M.  E. 


Introductory. — While  economy  in  the  generation  and 
transmission  of  power  is  a  more  or  less  important  factor 
in  nearly  all  manufacturing  concerns,  it  is  doubtful  if  its 
influence  has  ever  a  more  direct  bearing  on  the  profit  and 
loss  account  than  in  the  case  of  electric  light  and  power 
plant.  In  the  saw  mill,  or  the  flour  mill,  the  cotton  or 
the  woolen  mill,  the  cost  of  generating  and  transmitting 
power  is  of  valuable  import,  but  it  represents  in  each  case 
practically  a  fixed  proportion  of  the  cost  of  the  finished 
product.  But  in  the  central  station  plant,  and  in  one  or 
two  other  similarly  circumstanced  concerns — where 
"  force  transformation  "  may  be  said  to  represent  the 
"  product  " — any  increase  of  efficiency  in  power  genera- 
tion or  transmission  becomes  of  supreme  importance, 
affecting,  as  it  does,  the  profitable  operation  of  the  con- 
cern nearly  in  direct  proportion.  Though  of  somewhat 
lesser  moment,  other  points,  as  first  cost,  and  main- 
tenance, durability,  and  more  frequently  the  space  occu- 
pied by  the  installation,  call  for  thoughtful  consideration. 

The  necessity  which  so  often  obtains  of  restricting 
within  the  smallest  possible  limits  the  space  occupied  by 
the  installation,  has  undoubtedly  exercised  a  very  marked 
influence  upon  the  development  of  power  generating 
plant  in  both  its  electrical  and  mechanical  aspects. 
Directly  connected  engines  and  dynamos  have  now  be- 
come common,  but  beyond  the  reduction  of  space  and  of 
first  cost  thus  secured,  it  may  reasonably  be  doubted  if 
any  other  very  material  advantages  can  be  claimed  for 
this  method  of  driving.  Dispensing  with  intermediary 
gearing  is  not,  in  electrical  work,  the  unmixed  blessing 
that  ardent  advocates  of  direct  connection  would  have  us 
believe — a  fact  which  a  severe  short  circuit  not  infrequently 
demonstrates  in  a  very  unmistakable  manner.  Moreover, 
the  interposition  of  an  elastic  connection  between  the 
engine  and  the  dynamo  cannot  fail  to  act  beneficially, 
for  other  well  understood  reasons,  while  the  arrangement 
has  the  further  advantage  of  allowing  the  engines  and 
machines  to  be  readily  combined  in  various  ways,  as  re- 
pairs or  alterations  may  render  necessary.  These  advan- 
tageous features,  in  conjunction  with  those  of  economy 
of  fuel  and  greater  durability  of  the  lower  speeded  en- 
gines, appear  to  point  conclusively  to  the  fact  that  where 
the  cost  of  space  is  not  prohibitive,  economy  in  working, 
durability,  and  general  convenience  in  operation,  call  for 
dynamos  indirectly  coupled  to  engines  of  the  most  efficient 
type  available. 

Upon  this  assumption  the  method  of  driving  to  be 
adopted  calls  for  careful  consideration,  in  order  that  the 
power  transmission  may  be  most  efficiently  effected. 
Toothed  gearing  being  obviously  inadmissible,  there  re- 
mains available  only  belt  and  rope  gear,  and  of  this  the 
former  was  until  recently  almost  exclusively  adopted  in 
this  country.  During  the  last  few  years,  however,  at 
tention  has  been  directed  to  the  method  of  transmitting 
power  by  fibrous  ropes,  a  system  largely  adopted  in  Eng- 
land, and  to  a  lesser  extent  in  Europe  generally.  Con- 
comitantly with  this,  there  has  been  increasing  attention 
given  to  the  so-called  American  system  of  rope  power 
transmission. 

In  quite  a  number  of  central  stations  in  England, 
rope  transmission  has  been  adopted,  and  although  in  one 
or  two  instances,  owing  to  bad  arrangement,  only  indif- 
ferent success  has  been  obtained,  the  majority  of  in- 
stallations have  given  every  satisfaction,  the  results  show- 
ing that  properly  designed  rope  gear  is  quite  as  efficient, 
mechanically,  as  belting,  while  possessing  several  material 
advantages  over  the  other  method  of  driving. 

Advantages  of  Rope  Driving. — Among  the  special  ad- 
vantages claimed  for  ropes  over  belting  for  dynamo  driv- 
ing, the  following  call  for  special  mention: 

(1.)  The  first  cost  of  the  ropes  is  considerably  less 
than  that  of  the  equivalent  belting.* 


•This  Is  in  part  due  to  the  fact  that  while  the  strength  of  a  leather  belt  is 
very  greatly  diminished  at  (the  joint,  that  of  properly  spliced  rope  is  not  more 
than  16  per  cent,  less  than  the  specific  strength  of  the  material. 


(2.)  Rope  gear  is  a  more  nearly  positive  system  of 
power  transmission  than  belting,  and  allowance  need  not 
therefore  be  made  for  slip. 

(3.)  Rope  gear  is  much  more  compact  than  belting 
at  equal  power,  and  consequently  narrower  (though  not 
necessarily  lighter)  pulleys  are  required.  The  latter  is 
often  an  important  consideration  in  the  transmission  of 
large  powers,  as  it  reduces  the  width  between  the  crank- 
shaft bearings,  which  with  very  wide  band  wheels,  fre- 
quently becomes  a  serious  inconvenience.  Further,  with 
the  continuous  system  of  rope  driving,  the  driving  and 
driven  shafts  may  be  much  closer  together  than  with 
belting. 

(4.)  Rope  transmission  is  practically  noiseless  at  all 
speeds,  and  the  connection  being  more  elastic  than  with 
belting,  the  power  is  conveyed  in  a  more  smooth  and 
equable  manner.  Contrasted  with  the  noisily  flapping 
and  swaying  belts  sometimes  met  with,  this  feature  is 
recognized  as  a  real,  though  a  minor,  advantage  of  the 
rope  driving  system. 

(5.)  The  flexibility  of  this  gear  renders  exact  align- 
ment of  the  connected  shafts  unnecessary,  and  thus  it  is 
not  affected  by  any  slight  settling  of  buildings  or  founda- 
tions. 

(6.)  The  cost  of  maintenance  is,  generally  speaking, 
less  than  that  of  belting,  this  being  a  point,  however, 
largely  determined  by  the  care  bestowed  upon  the  plan- 
ning of  the  installation  in  the  first  place. 

(7.)  The  separate  rope  driving  system  possesses  the 
very  material  advantage  of  securing  complete  immunity 
from  breakdown,  as  individual  ropes  may  be  readily  re- 
newed or  old  ones  taken  off,  respliced  and  replaced,  with- 
out necessitating  the  shutting  down  of  the  entire  plant. 

(8.)  It  is  claimed  that  ropes  occasion  less  drag  on  the 
shaft  necks,  and,  consequently,  entail  less  frictional  loss 
than  belts.  This,  however,  cannot  be  said  to  have  been 
conclusively  proved. 

Among  other  advantageous  features  which  may  be 
briefly  referred  to  as  being  of  more  general  interest  are: 
Ropes  enable  power  to  be  economically  distributed  to 
various  parts  of  a  building,  corners  being  turned,  and 
shafts  at  any  angle  being  driven  with  facility,  this  being 
an  especial  advantage  of  the  continuous  system.  Vertical 
drives — practically  impossible  with  belts — can  be  almost 
as  satisfactorily  arranged  as  ordinary  drives,  while  power 
can  be  efficiently  transmitted  to  much  greater  distances 
by  ropes  than  by  belts. 

Historical. — There  can  be  very  little  doubt  that  the 
system  of  transmitting  power  by  ropes  owes  its  origin  to 
the  method  adopted  by  the  early  inventors  of  cotton 
spinning  machinery,  for  driving  spindles,  "rims,"  etc. 
Rope  makers,  were,  however,  among  some  of  the  earliest 
users  of  rope  driving.  As  instancing  this,  it  may  be  said 
that  at  a  rope  factory  at  Great  Grimsby,  Lincolnshire, 
England,  ropes  were  used  from  1830  to  1837  for  conveying 
the  power  from  the  engine  to  the  first  motion  shaft. 
Some  flax  spinning  mills  at  the  same  place  were  also 
driven  by  rope  gear  about  this  time.  In  the  rope  factory 
about  100  H.  p.  was  transmitted,  and  very  satisfactory  re- 
sults obtained.*  In  this  case  hemp  ropes  and  semi-cir- 
cular grooves  were  employed.  The  wire  rope  transmis- 
sion, introduced  by  the  brothers  Hirn,  at  Logelbach,  in 
1850,  again  attracted  attention  to  the  possibility  of  trans- 
mitting power  by  ropes,  but  it  was  not  until  about  1858- 
1860  that  James  Coombe  &  Company,  of  Belfast,  Ireland, 
introduced  rope  driving  for  large  powers.  For  some 
years  the  system  made  but  little  progress,  but  about  1865, 
Pearce  Brothers,  of  Dundee,  Scotland,  took  the  matter 
up,  and.  after  several  mills  had  been  equipped  with  the 
new  system  of  power  distribution,  it  found  its  way  to  the 
large  textile  manufacturing  districts  of  Lancashire  and 
Yorkshire,  where  it  is  now  almost  exclusively  adopted. 
In  this  country  the  system  has,  during  the  last  decade, 
attracted  considerable  notice,  but  it  has  not  been  so 
largely  adopted  as  might  have  been  anticipated. 

Materials. — The  earliest  forms  of  driving  rope  con- 
sisted of  specially  prepared  leather  thongs,  twisted  to- 
gether, but  these  were  found  liable  to  untwist  and  cause 

•Proceedings  Inst.  Mechanical  Engineers  (Eng.),  1876. 
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trouble,  while  their  cost  also  militated  against  their  more 
extended  adoption.  It  is  not  surprising  to  find,  therefore, 
that  this  material  was  soon  abandoned  in  favor  of  hemp, 
and  ropes  of  this  material  were  afterwards  largely  empoly- 
ed.  A  few  years  later. a  variety  of  hemp,  known  as  manilla, 
was  tried  with  much  success,  and  this  material  is  at  the 
present  time  used  largely  in  this  country.  In  France  and 
Germany,  but  more  especially  in  Great  Britain,  however, 
manilla  is  not  by  any  means  so  generally  used,  probably 
owing  to  the  relative  poorness  of  the  fibre  as  compared 
with  that  used  in  this  country.  The  choice  of  material  is, 
however,  largely  influenced  by  the  products  of  the  local- 
ity. Thus,  good  hemp  and  manilla  being  available  in  the 
Dundee  and  Belfast  districts  of  Great  Britain,  ropes  of 
these  materials  are  there  more  generally  used,  while  in 
the  cotton  spinning  districts  of  Lancanshire,  cotton  ropes 
are  almost  universally  employed.  In  England  gener- 
erally,  however,  during  the  last  ten  or  fifteen  years,  and 
in  this  country  for  a  shorter  time,  the  use  of  cotton  ropes 
has  rapidly  extended,  and  although  more  costly  in  the 
first  instance,  they  have  proved  to  be  much  better  adapted 
to  the  purpose.  Cotton  possesses  the  marked  advan- 
tages of  strength  and  durability,  while  it  is  more  elastic 
and  pliable  than  hemp  or  manilla.  Moreover,  the  internal 
friction  caused  by  the  fibres  rubbing  over  each  other  in 
bending  around  pulleys  is  much  less  than  with  hemp  or 
manilla.  Ropes  made  of  the  latter  materials  cannot  be  so 
tightly  twisted  as  those  of  cotton,  and  as  the  fibres  are  of 
a  harsh,  wiry,  unyielding  nature,  the  rope  is  only  brought 
into  a  compact  form  by  the  partial  chafing  away  of  the 
fibres  composing  it.  To  obviate  the  internal  wear  of  the 
fibrous  ropes,  it  is  now  customary  to  "lay"  them  in  some 
lubricant  which,  by  reducing  the  friction,  increases  the 
pliability,  lessening,  therefore,  the  loss  of  power  due  to 
bending  around  pulleys,  while  greatly  prolonging  the  life 
of  the  rope.  Some  makers  use  plumbago  only;  others,  a 
mixture  of  plumbago  and  tallow,  while  others,  again,  pre- 
fer to  employ  only  a  little  wax  or  French  chalk.  Some 
makers  of  cotton  rope  coat  only  the  exterior  of  the  strands 
with  lubricant,  contending  that  treating  the  yarns  also, 
only  adds  weight  to  the  rope  without  increasing  its  effect- 
iveness or  prolonging  its  life. 

It  should  here  be  remarked  that  much  of  the  driving 
rope  now  sold  is  largely  adulterated  with  weighting 
material,  white  lead  being  often  employed  for  this  pur- 
pose. This,  as  will  be  readily  imagined,  soon  hardens 
and  stiffens  the  rope  considerably,  while  it  has  the  double 
disadvantage  of  reducing  the  stress-resisting  sectional 
area  of  the  fibres  and  of  increasing  the  centrifugal  ten- 
sion, both  causes  reducing  the  available  strength  of  the 
rope. 

In  the  manufacture  of  hemp  and  manilla  ropes,  the 
fibre,  after  it  has  been  prepared,  is  spun  into  yarn,  the 
direction  of  twist  being  in  a  right  hand  direction.  A 
number  of  these  yarns,  depending  on  the  size  of  the  rope, 
are  then  twisted,  but  in  an  opposite  direction,  to  form 
strands.  Finally,  three  or  four  strands  are  twisted  to- 
gether in  a  right  hand  direction  to  form  the  rope.  In  this 
way  the  tendencies  of  the  composite  parts  of  the  rope  to 
untwist  are  to  mutually  counteract  each  other. 

The  manufacture  of  cotton  ropes  is  a  somewhat  simi- 
lar, but  rather  more  complicated,  process.  Some  differ- 
ence of  opinion  exists  as  to  the  relative  value  of  Egyptian 
and  American  cotton,  many  claiming  for  the  former  vari- 
ety superior  strength  of  fibre.  Some  makers  prefer  one, 
and  some  the  other,  but  in  the  writer's  opinion  there  is 
little  to  chose  between  the  two.  For  the  best  make  of 
rope,  the  size  of  yarn  technically  known  as  32's  twist  is 
very  generally  used,  but  a  cheaper  variety,  made  from 
weft  yarn,  is  also  sold,  but  this  is  found  not  to  compare 
favorably  with  the  former  as  regards  durability. 

As  to  the  relative  merits  of  manilla  and  cotton  rope 
for  power  transmission,  much  may  \be  said.  As  previ- 
ously remarked,  hemp  or  manilla  rope  is  not  so  exten- 
sively used  in  Europe,  but  as  the  manilla  obtained  in  this 
country  is  of  a  much  finer  description,  it  is  likely  that  it 
will  continue  to  be  largely  used  for  the  purpose.  For  the 
particular  purpose  of  dynamo  driving,  however,  the 
greater  pliability  of  cotton  rope  would  appear  to  recom- 


mend its  adoption,  more  especially  as  much  smaller  pul- 
leys may  then  be  used  on  the  dynamos  than  with  manilla. 
There  is  no  doubt  that  manilla  ropes — especially  when 
new — absorb  more  power  than  those  of  cotton,  and  this 
again  ought  to  give  the  latter  the  preference  for  central 
station  work,  where  efficient  power  transmission  is  such  a 
great  desideratum.  Raw  hide  rope  has  much  to  recom- 
mend its  use,  but  its  cost  appears  prohibitive.  Composite 
ropes  of  iron  or  steel  and  fibrous  material,  in  various 
forms,  have  also  been  tried.  In  one  form  a  series  of 
leather  disks  were  threaded  upon  a  core  formed  of  iron 
wire  rope.  This  made  a  very  flexible  rope,  and  one  which 
had  a  good  grip  in  the  semi-circular  groove  in  which  it 
was  used,  but  the  cost  and  the  difficulty  of  splicing 
formed  serious  objections  to  the  use  of  this  rope.  In 
another  case,  a  core  of  cotton  was  used,  upon  which  steel 
wire  covered  with  flax  was  woven;  but  this  has  not  given 
satisfactory  results. 

Make  of  Rope. — While  manilla  rope  is  usually  of  three 
or  four  strands,  the  forms  of  cotton  ropes  are  various. 
Three  and  four  strand  ropes  are  very  largely  employed, 
but  seven  strand  ropes  are  also  used,  while  others  again 
use  a  three,  four  or  seven  strand  rope,  upon  which  is 
wrapped  or  coiled  a  layer  of  cord  about  a  quarter  of  an  inch 
in  diameter.  The  latter  forms  are  not  to  be  recommended 
for  dynamo  driving  as  the  outer  protecting  coil  greatly 
increases  the  resistance  to  bending,  in  addition  to  com- 
plicating the  splicing  of  the  rope.  The  question  there- 
fore resolves  itself  into  three  versus  four  strand  ropes. 

The  three  strand  rope  has  the  advantage  of  simplicity 
of  construction,  which  renders  it  easier  to  splice  than  any 
other  form.  Moreover,  the  strands  lie  very  close  together, 
and  the  small  aperture  in  the  center  is  completely  filled 
up  by  the  mutual  compression. of  the  strands.  The  three 
strand  rope  does  not  conform  so  nearly  to  a  circle  as  does 
the  four  strand,  and  the  outer  fibres  are  subjected  to 
greater  bearing  pressure,  while  not  offering  so  great  a  re- 
sistance to  slippage  in  the  groove  as  the  four  strand. 

The  four  strand  rope,  approximating  more  nearly  to 
a  circle  than  the  three  strand,  and,  for  a  given  diameter, 
containing  more  fibres,  it  is  clear  that  it  is  the  stronger 
rope  of  the  two.  On  the  other  hand,  to  evenly  twist  four 
strands  into  a  rope,  it  becomes  necessary  to  use  a  central 
core,  which  while  adding  to  the  weight  and  cost  of  the 
rope,  does  not  bear  any  portion  of  the  stress.  Further, 
the  core  detracts  from  the  flexibility  of  the  rope,  as  the 
strands  on  bending  around  a  pulley,  slide  not  only  over 
each  other,  but  also  upon  the  central  core.  It  appears 
reasonable  to  suppose,  moreover,  that  the  core  piece,  be- 
ing straight,  must  stretch  very  considerably  or  break,  as 
the  spirally  twisted  strands  outside  it  will  much  more 
easily  yield  under  the  load.  In  spite  of  these  seeming 
objections,  however,  excellent  results  are  obtained  with 
well  made  four  strand  ropes.  In  working  they  soon  be- 
come quite  circular  in  section  and  afterwards  the  wear 
is  inappreciable. 

The  amount  of  "twist  "  put  into  a  rope  is  not  with- 
out its  influence.  A  "  hard-twisted  "  rope  is  materially 
stronger  than  a  "  soft  "  or  "  light  twisted  "  rope,  but  its 
flexibility  is  also  much  less.  It  may  frequently  be  noticed 
that  some  of  the  intermediate  sizes  of  rope,  which  are  not 
in  general  request,  are  more  hardly  twisted  than  others. 
This  appears  to  be  the  result  of  the  practice  of  some 
makers,  who  by  "hard-twisting"  the  next  larger  size  of 
rope,  are  enabled  to  produce  a  diameter  somewhat  ap- 
proximating to  that  required.  It  would  be  unfair  to  say 
that  this  practice  is  generally  followed,  but  it  has  been 
done  in  several  instances,  and  in  some  cases  of  dynamo 
driving,  with  somewhat  smaller  pulleys  than  should  have 
been  used,  the  results  have  been  far  from  satisfactory. 
( To  be  continued}) 


The  Tarentum  Traction  Passenger  Railway  Com- 
pany, of  Tarentum,  Pa.,  is  to  install  a  suburban  line  six 
miles  in  length.  J.  B.  Crawford  is  secretary  of  the  com- 
pany. 

S.  A.  Darrach,  a  Newark  inventor,  has  brought  out 
a  new  fender. 
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In  the  last  installment  of  these  notes  it  was  mentioned 
that  in  the  three  cases  where  the  local  authorities  had 
decided  on  buying  up  tramways,  the  arbiters  who  fixed 
the  price  to  be  paid  to  the  companies  decided  that  struct- 
ural, not  rental,  value  was  the  sum  payable,  and  the  fur- 
ther statement  was  made  that  the  companies  intended  to 
appeal  against  this  decision  to  the  law  courts.  The  first 
of  these  appeals  has  been  brought,  and  Was  decided 
towards  the  end  of  January.  The  case  was  that  of  the 
London  Street  Tramways  Company.  The  twenty-one 
years  from  the  time  of  construction  of  four  and  a  quarter 
miles  of  the  company's  lines  having  expired,  the  London 
County  Council  was  entitled  to  buy  up  the  undertaking. 
The  Council  decided  to  do  this,  and  the  arbiter,  Sir  F. 
Bramwell  held  (and  this  also  was  the  contention  of  the 
County  Council)  that  under  the  Tramways  Act,  all  che 
company  was  entitled  to  was  a  sum  for  which  the  tram- 
ways in  question  could  be  established,  minus  an  allow- 
ance for  depreciation.  The  sum  he  fixed  was  ,£64,540. 
The  company  maintained  that  it  was  entitled,  as  in  the 
case  of  any  other  hereditament,  to  get  the  rental  value 
capitalized,  and  in  its  case,  the  company  claimed,  this 
should  be  at  twenty  years'  purchase.  The  company  con- 
sidered that  the  fair  rent  of  the  tramway,  as  worked  with 
adjoining  lines,  was  ,£"10,625  per  annum,  and  its  claim 
thus  stood  at  ^212,500,  and  it  moved  the  courts  to  set 
aside  the  arbiter's  award. 

Mr.  Justice  Mathew  and  Mr.  Justice  Collins,  before 
whom  the  case  came  in  London,  thought  that  the  section 
of  the  Tramways  Act  covering  this  point  was  very  diffi- 
cult to  construe,  but  they  could  not  come  to  the  conclu- 
sion that  Parliament,  when  the  Act  was  passed,  meant 
that  such  consequences  should  follow  to  the  company  as 
were  insisted  on  by  the  Council.  The  right  to  use  the 
undertaking  was  sold,  as  well  as  the  undertaking  itself. 
They  sent  the  question  back  to  the  arbiter  to  determine 
the  valuation,  but  they  left  it  to  him  to  say  what  was  the 
rental  figure,  and  at  how  many  years'  purchase  it  should 
be  capitalized.  It  was  learned  on  inquiry  that  in  view  of 
the  extreme  importance  of  the  question  it  will  be  carried 
to  the  supreme  tribunal,  the  House  of  Lords,  for  decision. 
If  the  decision  of  the  court  is  upheld  on  appeal,  there  is 
little  doubt  that  we  shall  hear  very  little  more  of  local 
authorities  purchasing  tramway  undertakings. 

In  Leeds  it  is  still  doubtful  whether  the  Town  Coun- 
cil will  work  the  newly  acquired  tramways  itself  or  lease 
them  to  a  company.  No  decision  has  been  reached, 
either,  upon  the  question  whether  cable  or  electric  power 
shall  be  used.  The  people  like  the  Thomson-Houston 
electric  line  to  Roundhay  Park  for  its  speed  and  comfort, 
but  they  do  not  like  the  poles  and  wires.  From  Leeds, 
as  from  other  towns — notably  Bristol,  where  an  electric 
line  is  in  contemplation — deputations  have  visited  Wall- 
sail,  in  Staffordshire,  and  seem  to  have  been  very  favora- 
bly impressed  with  the  overhead  wire  system  in  use  there. 
As  many  readers  are  no  doubt  aware,  the  trolley  wire  is 
in  this  case  carried  along  the  side  of  the  road,  and  the 
trolley  pole,  which  has  a  lateral  as  well  as  a  vertical  play, 
reaches  out  sideways  and  upwards  to  the  wire. 

The  cable  tramway  in  Brixton,  London,  which  has 
been  open  for  a  year,  is  now  working  with  the  utmost 
regularity  and  smoothness.  The  chairman  of  the  com- 
pany at  the  recent  meeting  of  shareholders,  was  able  to 
announce  that  the  number  of  accidents  per  car  on  the 
horse  lines  of  the  city  were  three  times  as  numerous  as  on 
the  cable  road.  No  separate  accounts  of  the  operating 
expenses  have  yet  been  published,  but  I  learn  from  private 
sources  that  these  will  probably  soon  be  obtainable,  and 
that  they  will  reveal  an  almost  incredible  economy  as 
compared  with  the  cost  of  horse  traction.  In  regard  to 
the  extension  of  the  cable  line,  to  which  reference  was 
made  in  the  last  installment  of  these  notes,  I  find  I  was  in 
error  as  to  the  length  of  the  new  road.  It  is  to  be  three 
miles  reckoned  by  single  track,  not  by  double  track,  so 


that  the  street  length  will  be  one  and  a  half  miles.  This 
will  make  the  total  street  length  of  double  track  cable 
road  four  and  one  fourth  miles. 

The  significant  announcement  was  made  in  the  be- 
ginning of  the  year  that  so  well  pleased  was  the  Liverpool 
Elevated  Electric  Railway  Company  with  the  working 
of  the  line  that  it  released  the  Electric  Construction 
Company  of  its  contract  to  work  it  for  two  years  at  a 
guaranteed  traction  cost  of  eight  cents  per  train  mile. 
This  shows  the  great  confidence  which  the  railway  com- 
pany already  has  in  the  system. 

The  tramways  of  Douglas,  Isle  of  Man,  will,  it  is  ex- 
pected, soon  be  equipped  either  electrically  or  with  the 
cable.  Probably  the  former  would  be  preferable,  looking 
to  local  circumstances. 


New  England  Notes. 


The  regular  monthly  meeting  of  the  Massachusetts 
Street  Railway  Association,  which  was  held  at  Young's 
Hotel,  Boston,  during  last  month,  proved  to  be  of 
great  interest.  The  members  dined  together  and  subse- 
quently listened  to  a  paper  on  various  types  of  steel  rails, 
which  was  read  by  G.  S.  Clark,  of  the  Pennsylvania  Steel 
Works,  who  exhibited  samples  of  many  different  kinds  of 
rail  manufactured  by  this  company.  The  paper  gave  rise 
to  an  interesting  discusson.  This  was  followed  by  an 
address  from  Mr.  Hooper,  electrical  engineer  of  the  Lynn 
&  Boston  Railroad,  on  the  subject  of  "  Bonding  Rails." 
The  address  was  replete  with  valuable  information  bear- 
ing on  the  subject,  the  speaker  giving  at  length  his  experi- 
ence in  the  use  of  various  types  of  bonding  rails  with 
copper  wire,  pointing  out  the  advantages  and  the  disad- 
vantages of  each.  A  very  animated  discussion  followed, 
some  useful  hints  being  given  by  the  various  speakers. 
Other  addresses  bearing  on  the  same  topic  were  an- 
nounced, but  the  speakers  were  absent.  It  was  decided 
that  at  the  next  meeting  the  subject  of  "  Mutual  Insur- 
ance" and  "  Brake  Shoes  and  Car  Wheels"  shall  be  intro- 
duced for  debate. 

The  troubles  into  which  the  Interstate  Railway  has 
got  are  by  no  means  straightened  out  as  yet.  It  was  de- 
cided a  few  weeks  ago  that  a  receiver  should  be  appointed 
to  take  care  of  the  stockholders'  interests,  but  owing  to 
the  divided  and  conflicting  interests,  no  receiver  has  yet 
been  appointed.  Application  was  made  last  month  to 
the  United  States  Circuit  Court,  by  counsel  representing 
both  individual  stockholders  and  many  creditors.  No 
less  than  three  different  men  were  suggested  as  being 
suitable  for  the  office,  but  not  one  of  them  was  appointed. 
There  are  points  of  law  involved  in  the  matter,  and  Judge 
Colt  has  permitted  counsel  to  file  briefs  on  the  questions 
argued. 

The  subject  of  removing  overhead  wires  from  the 
streets  of  Boston,  is  attracting  much  attention.  The 
State  Legislature  and  the  City  Council  have  undertaken 
to  deal  with  the  matter  simultaneously,  if  not  conjointly, 
and  with  a  determination  which  forshadows  success  to 
to  the  movement.  Representative  Hoar  has  a  bill  before 
the  Legislature,  which  is  supplemented  by  an  order 
passed  in  the  Council,  the  effect  of  which,  if  the  end 
sought  is  accomplished,  will  be  to  remove  from  the 
streets  of  Boston  all  electric  wires  except  the  trolley  wires 
and  the  wires  necessary  for  supporting  them.  A  further 
order  was  also  submitted,  with  this  provision:  "That  the 
Board  of  Fire  Commissioners  be  requested  to  have  an 
electrical  expert  located  in  each  of  the  fire  districts."  This 
order  was  referred  to  the  committee  on  fire  department, 
but  really  has  an  important  bearing  on  the  street  rail- 
ways. 

The  committee  on  transit  and  street  railways  of  the 
Massachusetts  Legislature  has  made  a  trip  to  Bellport,  on 
the  Long  Island  Railroad,  fifty-eight  miles  from  New 
York,  to  inspect  the  Boynton  Bicycle  Railway  in  opera- 
tion there.  Hon.  E.  P.  Shaw,  of  Newburyport  and  Col- 
onel Cunningham,  of  Chelsea,  accompanied  the  party. 


The  tramway  company  of  Aix-la-Chapelle,  Germany, 
will  install  electric  power. 
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A  New  Trolley. 


The  accompanying  engraving  shows  a  new  type  of 
trolley  pole  put  upon  the  market  by  the  Duplex  Trolley 
Company,  of  New  York,  of  which  C.  E.  Chinnock  is  pres- 
ident. The  base  of  the  pole,  as  shown,  is  supported  on  a 
vertical  strip  of  steel  which  will  always  keep  the  flanges 
of  the  trolley  wheel  parallel  to  the  overhead  wire,  so  that 
there  is  no  tendency  to  ride  over  the  wire.  This  gives 
the  pole  great  lateral  range  of  movement,  enabling  it  to 
follow  closely  the  variations  of  the  trolley  wire,  and  at 
the  same  time  insures  passing  over  frogs  without  danger 
of  jumping  the  wire. 

The  pole  is  jointed  just  below  the  fork,  and  complete 
vertical  flexibility  is  permitted  by  the  four  coil  springs 
shown,  which  have  the  usual  methods  for  regulating  ten- 
sion, and  the  upper  part  is  held  in  position  by  flat  springs, 
permitting  a  slight  vertical  movement  which  gives  a 
spring  touch  on  the  wire.  The  wheel  itself  is  composed 
of  four  parts;  the  two  flanges,  the  hub  and  the  tire,  the 


These  cables  are  anchored  strongly  in  the  ground  at  the 
lower  end,  and  to  the  rock  at  the  top.  The  car  is  pro- 
pelled by  an  endless,  one-half  inch  cable  operated  by  two 
twenty  horse  power  engines.  The  line  at  its  highest 
point  is  350  ft.  above  the  water.  The  up  trip  is  made  by 
power,  and  takes  three  and  one-half  minutes.  The 
descent  is  made  in  one-half  minute  by  gravity.  The  car 
is  equipped  with  automatic  brakes  which  will  hold  it  at 
any  point  on  the  line. 

On  the  afternoon  of  February  18,  while  making  the 
up  trip, .  with  six  persons  in  the  car,  the  hauling  cable 
broke  when  the  car  was  within  a  few  feet  of  the  top.  The 
brakes  stopped  the  car  within  forty  feet  of  the  bluff,  but 
the  small  cable  commenced  to  overhaul  with  great  rapid- 
ity, until  the  broken  end  struck  the  car,  and  wrapping 
round  it,  caused  it  to  tilt  to  an  angle  of  45  degs..  and 
made  it  impossible  to  move  the  car  either  way  on  the 
cables.  The  passengers  were  taken  out,  after  consider- 
able difficulty,  by  means  of  a  rope  sling  slipped  down 
over  the  cables  from  above,  and  lowered  one  by  one  to  a 
boat  on  the  river  350  ft.  beneath. 

The  Organization  of  the  Texas  Street  Railway 
Association, 


DUPLEX  TROLLEY. 

latter  being  renewable,  so  that  it  is  only  necessary  to  re- 
place  this  portion,  which  can  be  done  at  a  small  expense. 
This  construction  also  makes  the  wheel  much  lighter  than 
with  a  solid  construction,  reducing,  it  is  claimed,  the  wear 
on  the  trolley  wire. 

The  lightness  of  the  trolley  wheel,  and  the  "duplex" 
feature  of  the  pole  allow  the  wheel  to  follow  the  wire 
closely,  eliminate  arcing  and  noise,  and  reduce  wear  and 
tear  on  the  wire  and  appliances.  The  trolley  wheels  cost  50 
per  cent,  less  in  consequence  for  renewals,  and  will  last 
50  per  cent,  longer,  making  a  saving  of  75  per  cent., 
claimed,  in  the  life  of  the  trolley  wheels. 

Mr.  Chinnock,  who  is  the  inventor  of  the  trolley,  has 
had  over  twenty  years  of  practical  experience  in  the  elec- 
trical field,  from  electrician  of  the  Metropolitan  Telephone 
&  Telegraph  Company  to  vice-president  and  general  man- 
ager of  the  Edison  United  Manufacturing  Company,  and 
superintendent  of  the  Edison  Electric  Illuminating  Com- 
pany, of  New  York.  His  long  experience  in  this  line  has 
enabled  him  to  bring  out  a  device  which  meets  the  diffi- 
culties encountered  with  trolleys. 


A  Peculiar  Accident. 


A  peculiar  accident  happened  recently  on  the  so- 
called  aerial  railway  at  Knoxville,  Tenn.  At  this  point 
the  bank  of  the  Tennessee  River  is  some  twenty  feet 
above  the  water  on  the  Knoxville  side,  while  it  reaches  a 
height  of  nearly  350  ft.  on  the  other  side.  This  suspended 
railway  furnishes  access  to  a  park  situated  on  the  top  of 
the  bluff,  directly  across  from  a  point  about  one  mile 
below  the  city.  The  car  travels  on  two  one  and  three- 
eighths  inch  cables,  having  a  rise  of  350  ft.,  and  a  span  of 
1,060  ft,  making  the  incline  a  little  over  one  in  three. 


On  December  5,  1893,  several  representatives  of  Texas 
street  railways  met  at  Waco  for  the  purpose  of  forming  a 
state  street  railway  association.  The  following  were 
selected  as  temporary  officers:  Chairman,  A.  Zintgraff, 
of  the  Dennison  Street  &  Belt  Line  Railway  Company, 
and  secretary,  J.  A.  Hobson,  of  the  Waco  Electric  Railway 
&  Light  Company.  A  meeting  was  called  for  January 
24,  1894,  at  Austin,  to  effect  the  permanent 
organization. 

In  accordance  with  the  above  action,  the 
First  Annual  Meeting  of  the  Texas  Street  Rail- 
way Association  was  held  at  Austin,  January 
24,  with  a  representative  attendance.  The  fol- 
lowing officers  were  elected:  President,  W.  H. 
Sinclair,  of  the  Galveston  City  Railway;  vice- 
president,  J.  K.  Urie,  of  the  Austin  Rapid 
Transit  Railway  Company;  secretary-treasurer, 
J.  A.  Hobson,  of  the  Waco  Electric  Railway  & 
Light  Company.  Directors:  W.  H.  Weiss,  of  the 
San  Antonio  Street  Railway  Company;  A. 
W.  Childress,  of  the  Queen  City  Railway,  Dallas  ; 
W.  H.  Sinclair  and  J.  K.  Urie.  Committee  on  member- 
ship: Carl  Drake,  of  the  Laredo  Electric  Railway 
Company;  J.  K.  Urie,  A.  W.  Childress  and  C.  A.  McKin- 
ney,  of  the  Houston  City  Railway  Company.  A  constitution 
was  adopted,  and  the  Second  Annual  Meeting  set  for  the 
Third  Wednesday  in  January,  1895,  at  Dallas.  The  dele- 
gates were  entertained  by  Mr.  Urie,  of  Austin,  and 
Mr.  Drake,  of  Laredo,  and  the  meeting  was  closed  by  a 
banquet  at  the  Driskill  Hotel. 


Contracts  Let  for  the  Baltimore  &  Wash- 
ington Railway. 


The  projected  electric  railway  between  Washington 
and  Baltimore,  to  which  frequent  reference  has  been 
made  in  past  issues,  now  seems  to  be  near  completion. 
The  president  of  the  road  is  reported  as  saying  that  every- 
thing connected  with  the  route  has  been  settled,  except 
the  entrance  to  Baltimore.  We  understand  that  the  con- 
tracts have  been  let,  and  it  is  hoped  that  the  road  will  be 
built  and  in  operation  by  September,  1894.  The  length 
of  the  line  will  be  about  twenty-eight  miles,  and  the 
schedule  running  time,  as  estimated,  will  be  one  hour. 

The  same  company  controls  the  Eckington  &  Soldiers' 
Home  and  the  Belt  Railway  systems  in  Washington,  and 
entrance  to  the  latter  city  will  be  had  over  these  lines. 
The  gauge  of  the  track  will  be  four  feet  eight  and  a  half 
inches,  the  same  as  the  lines  in  Washington  mentioned. 
As  the  gauge  of  the  Baltimore  Street  Railway  Company's 
lines  is  five  feet  four  inches,  special  tracks  will  have  to  be 
laid  in  the  latter  city. 
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Gold's  Storage  Street  Car  Heating  System. 


The  problem  of  thorough- 
ly heating  street  cars  has  en- 
gaged the  attention  of  the 
Gold  Car  Heating  Company 
during  the  past  few  years,  and 
its  efforts  in  this  direction 
have  met  with  every  success. 

The  following  illustrations 
show  the  Gold  storage  heater, 
the  chief  factor  of  this  system. 
The  entire  apparatus  is  ex- 
tremely simple,  and  and  the 
results  which  have  been  ob- 
tained from  tests  during  the 
most  severe  weather  of  the 
past  winter  have  been  very 
satisfactory. 

A  very  thorough  test  of 
this  system  was  recently 
made  by  the  Third  Avenue 
Cable  Railroad  Company,  and 
for  two  weeks,  during  which 
the  thermometer  registered 
below  25  degs.,  the  car  in 
which  this  heater  has  been  in- 
stalled was  heated  to  the  ex- 
pressed satisfaction  of  both  the  railroad  officials  and  the  traveling 
public.  The  temperature  was  maintained  at  over  70  degs.  under  all 
conditions.  The  following  copy  of  one  of  a  number  of  tests  made 
on  that  road  shows  the  heater's  capabilities  and  the  economy  of  fuel 


EDW    E.  GOLD. 


As  shown  in  our  illustrations,  a  storage  heater  of  sufficient  length 
is  placed  longitudinally  under  the  seats  of  the  car.  This  storage  heater 
consists  of  a  length  of  five  inch  boiler  tube,  enclosed  in  which  is  a  cyl- 
inder four  inches  in  diameter,  filled  seven-eighths  full  with  a  strong 
solution  of  non-freezing  liquid,  and  sealed  at  both  ends.  When  steam 
is  turned  on,  it  passes  between  the  outer  tube  and  the  interior  cylinder, 
and  consequently  the  warming  of  the  car  and  the  storage  of  heat  com- 
mence simultaneously.  To  obviate  the  necessity  of  charging  the 
heater  with  steam  at  intervals,  a  stove,  enclosed  in  which  is  a  coil,  is 
placed  underneath  the  platform  of  the  car,  and  this  enclosed  coil  is 
connected  with  the  steam  chamber  of  the  heater.  When  the  steam 
with  which  the  heater  has  been  charged  condenses,  the  condensation 
flows  into  the  coil  by  gravity  and  is  again  made  into  steam  and 
returned  to  the  steam  chamber  of  the  heater.  In  this  manner  the  car 
can  be  heated  for  an  indefinite  period.  Should  the  fire  in  the  stove, 
through  some  unforeseen  cause,  become  extinguished,  there  is  at  all 
times  sufficient  heat  retained  by  the  storage  heater  to  keep  the  car 
warm  for  five  to  seven  hours.  It  is  a  perfectly  simple  matter  to  equip 
any  construction  of  horse,  cable  or  electric  cars  with  these  heaters. 
As  they  take  up  no  valuable  space  in  the  cars,  the  cost  of  the  appar- 
atus is  saved  in  a  very  short  time  by  the  seating  capacity  gained, 
which  in  other  cases  is  taken  up  by  the  car  stove  or  the  fuel  necessary 
to  feed  the  same.  A  pleasant  hot  water  I  heat  is  radiated  uniformly 
through  the  car,  and  in  damp  and  wet  weather  the  floor  is  always  kept 
perfectly  dry. 

In  Figs,  r,  3  and  4,  B  is  the  coil  stove,  C  steel  floor  plate,  D 
door  to  supply  the  stove  with  coal,  E  supply  pipe,  F  return  pipe,  H 
under  pipe,  M  air  cock,  P  safety  valve.  In  Fig,  2  A  is  outside  tube,  B 
inside  tube,  C  strap  bolted  to  heater  stand  D,  F  support  for  inside  tube, 
G  steam  space  on  passage,  H  extension  space. 

All  the  fittings  and  parts  of  the  apparatus  are  double  extra  heavy, 
and  will  therefore  last  as  long  as  the  car  remains  intact.  That  no 
repairs  are  needed  for  this  heater  is  proved  by  the  fact  that  over  15,000 


FIG.  1.— PLAN  OF  CAR  EQUIPPED  WITH  GOLD'S  HEATER. 


obtained  by  its  use.  This  test  was  made  Tuesday,  February  13,  1894, 
on  car  No.  424,  of  the  Third  Avenue  Railroad  Company,  running 
between  Fort  George  and  the  East  River  at  125th  Street: 


Temperature 

Temperature 

Time. 

Inside  the  Car. 

Outside  the  Car. 

2.00 

70 

13 

3.00 

72 

13 

4.00 

70 

12 

6  00 

70 

12 

6.00 

70 

11 

7  00 

70 

11 

8.00 

70 

10 

9.00 

70 

9 

10.00 

70 

9 

11.00 

70 

8 

The  fire  in  the  stove  was  started  at  12.4c,  the  temperature  inside 
the  car  being  18  degs.,  while  the  temperature  outside  before  starting 
was  14  degs. 


of  these  heaters  have  been  in  use  on  the  largest  railroads  of  this 
country  and  Europe  from  two  to  ten  years,  and  yet  not  one  of  them 
has  required  any  repairs  whatever. 

Comparing  this  Gold  system  with  that  used  at  the  present  time, 
we  find  that  two  stoves  are  used  in  each  car  by  the  Third  Avenue  Rail- 
road Company,  but  as  is  well  known,  the  heat  given  by  them  is  of 
little  account,  and  furthermore,  they  cost  at  least  four  times  as  much 
for  maintenance  as  does  the  Gold  system. 

The  name  of  Edward  E.  Gold,  the  inventor  of  this  apparatus,  has 
been  a  familiar  one  to  the  public  for  the  past  twentv  years,  as  the 
patentee  of  many  ingenious  appliances.  He  is  a  direct  descfndent  of 
Major  Nathan  Gold,  one  of  the  petitioners  (nineteen  in  number)  named 
in  the  charter  of  Connecticut,  granted  in  the  reign  of  Charles  II.,  which 
petition  "  was  signed  by  no  gentleman  unless  he  had  sustained  a  high 
reputation  in  England  before  he  came  to  New  England."  Mr.  Gold 
has  devoted  a  great  deal  of  his  time  during  the  past  twenty  years  to 


FIGS.  3  AND  4. — SIDE  ELEVATION  AND  CROSS  SECTION  OF  CAR  EQUIPPED  WITH  GOLD'S  HEATER. 


Thirty-nine  pounds  of  coal  was  used  in  the  stove.  The  cost  was 
about  7.8  cents  for  heating  the  car  for  thirteen  hours,  and  there  was 
sufficient  coal  left  in  the  stove  when  the  test  was  completed  to  last  for 
two  more  trips  which  in  time  would  be  equal  to  nearly  three  hours. 

One  of  the  very  essential  features,  and  that  which  is  in  most  cases 
considered  the  one  on  which  the  adoption  or  rejection  of  a  heating 
system  hinges,  is  the  cost  of  maintenance  of  heat  per  day,  which,  with 
the  Gold  system,  is  reduced  to  a  minimum. 


the  science  of  steam  heat,  and  his  heating  systems  and  other  railway 
appliances  are  well  known  in  the  railway  world.  His  patents  in  the 
line  of  car  heating  are  handled  exclusively  by  the  Gold  Car  Heating 
Company,  of  which  he  has  always  been  president. 

Mr.  Gold's  heaters  have  demonstrated  their  superiority  to  all 
others  in  the  minds  of  a  large  number  of  steam  railway  managers,  and 
are  in  use  on  a  large  number  of  the  most  prominent  lines  in  the 
country. 
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The  Morrin  Climax  Steam  Generator. 


The  increasing  demand  in  stations  where  the  ground  space  is  nec- 
essarily limited,  for  boilers  that  will  develop  a  maximum  amount  of 
power  and  at  the  same  time  take  up  very  little  room,  has  led  to  the  use 
of  water  tube  boilers  to  a  considerable  extent.  This  form  of  boiler  has 
the  advantage  of  occupying  the  smallest  possible  space,  and  besides  its 
safety  from  explosion  has  great  durability,  and  may  be  repaired  when 
necessary  with  a  minimum  loss  of  time  by  stoppage.  Our  illustrations 
show  two  views  of  the  Morrin  generator  as  manufactured  by  the  Clon- 
brock  Steam  Boiler  Works,  of  Brooklyn,  N.  Y. 

The  heating  surface  of  this  generator  is  made  up  of  loops  of  steel 
tubes,  T,  which  are  expanded  into  the  cylindrical  shell,  A.  Within  the 
shell,  A,  is  a  second  cylinder,  B,  which  is  not  necessarily  steam  and 
water  tight,  and  is  bolted  together  in  short  sections  for  convenience  of 
removal  in  case  of  repairs  being  required.    The  cylinder,  B,  is  closed 

at  the  bottom  and  a  point  at 
— rl  the  top,  which  is  a  little  below 

the  water  level.  The  lower  end 
of  each  of  the  tubes,  T,  is  con- 
nected to  the  inner  cylinder,  B, 
by  means  of  the  short  tubes,  C. 
These  short  tubes  are  not  ex- 
panded, as  it  is  not  necessary 
that  they  be  kept  tight.  The 
purpose  of  this  arrangement  is 
to  secure  a  constant,  rapid  cir- 
culation within  the  main  tubes, 
which  result  it  accomplishes 
perfectly.  The  firebox,  V,  sur- 
rounds the  cylinder,  A,  and 
the  products  of  combustion 
impinge  upon  all  of  the  tubes 
in  succession.  The  grate  may 
be  either  stationary,  in  which 
case  more  than  one  fire  door  is 
required,  or  rotary,  when  one 
fire  door  is  sufficient.  With  a 
mechanically  driven,  rotary 
grate  an  automatic  feed  mech- 
anism may  be  successfully  used. 


VERTICAL  AND  CROSS  SECTION  OF   MORRIN  CLIMAX 
STEAM  GENERATOR. 


The  builders  claim  for  this  generator  very  high  efficiency,  as 
shown  by  numerous  tests,  and  also  the  ability  to  run  economically  up 
to  30  and  40  per  cent,  beyond  its  rated  capacity.  The  outer  casting, 
U  W,  is  constructed  in  sections,  and  may  be  easily  removed  to  get  at 
the  tubes.  This  generator  is  made  in  sizes  of  from  100  to  1,000  H.  P., 
and  has  given  satisfaction  to  a  large  number  of  users  and  under  widely 
varying  conditions  of  service.  Its  satisfactory  qualities  are  well  evi- 
denced by  successive  orders  from  a  number  of  large  electrical  and  man- 
ufacturing companies.  The  builders  also  claim  great  durability,  quick 
repair,  the  absence  of  all  the  complicated  joints  that  are  so  fruitful  a 
source  of  leakage  in  many  other  water  tube  boilers. 


Special  Steel  Plate  Steam  Fan  With  Double 
Upright  Enclosed  Engine. 


The  practice  of  applying  fans  to  batteries  of  boilers  is  not  a  new 
one.  It  is  not  generally  known  that  by  the  use  of  a  fan  especially  con- 
structed for  the  work,  hard  coal  screenings  and  slack  may  be  burned, 
and  with  great  economy.  In  street  railway  power  houses,  and  other 
locations  where  great  quantities  of  fuel  are  consumed,  this  is  a  great 
item. 

In  producing  this  design  the  aim  has  been  to  secure  a  type  of 
engine  which  would  develop  a  large  amount  of  power  at  high  rotative 
but  moderate  piston  speed.  The  work  required  of  steam  fans  for 
forced  draft  duty  under  boilers  demands  the  above,  and  the  illustration 
presented  herewith  clearly  portrays  the  construction  of  the  double 
upright,  enclosed  engine,  built  by  the  Buffalo  Forge  Company,  of  Buf- 
falo, N.  Y. ,  and  employed  with  its  steel  plate  blowers  for  such  ser- 
vice. Where  this  engine  is  to  be  used  in  dusty  situations,  it  is  built 
with  the  working  parts  entirely  enclosed. 

The  frame  is  rectangular,  and  wider  at  the  base  than  at  the  bear- 
ings. In  the  larger  sizes  the  cylinders  are  bolted  to  the  base,  which 
forms  apart  of  the  housing,  and  they  can  be  so  arranged  that  the  pis- 
ton can  be  readily  removed  by  withdrawing  the  bolts  of  the  cylinder 


head  and  the  lower  end  of  the  connecting  rod,  whereby  the  crosshead, 
cylinder  head  and  piston  can  be  lifted  out  without  removing  any  other 
part.  The  steam  chest  is  bolted  to  the  cylinder,  so  that  it  may  be 
readily  removed  when  desired.  The  crosshead  slides  are  so  jointed  to 
the  frame  as  to  enable  adjustment  for  wear.  The  crossheads  have 
Magnolia  metal  gibs  to  prevent  cutting  of  the  slides,  and  have  clamp 
joints  for  the  piston  rod.  The  pistons  are  of  the  snap  ring  pattern,  the 
rings  being  made  of  a  special  metal  (some  having  been  used  for  a  long 
time  without  internal  lubrication).  The  valve  is  of  the  piston  type, 
steam  being  admitted  at  the  center  instead  of  at  the  ends.  The  rods 
have  large  wearing  surfaces.  The  crank  end  is  lined  with  Magnolia 
mt  tal,  and  the  wrist  end  has  phosphor  bronze  boxes  with  wedge 
adjustment.  The  crank  end  adjustment  is  similar  to  that  of  marine 
engines. 

The  shaft  is  of  crucible  steel,  the  cranks  being  opposite  each  other, 


BUFFALO  SPECIAL  STEAM   FAN  FOR  BURNING  SCREENINGS 
AND  SLACK  IN  BOILER  FIRES. 

and  the  eccentric  is  cast  centrally  between.  By  specially  arranged  jigs, 
these  cranks  and  eccentrics  are  so  turned  that  their  relative  positions 
are  such  as  to  give  the  proper  position  to  the  valve  at  the  various 
points  of  the  stroke.  The  eccentric  strap  is  lined  with  genuine  babbitt. 
The  bearings,  which  in  their  ratio  are  large,  are  bolted  to  the  main 
housing,  and  lined  with  a  special  brand  of  babbitt  metal,  and  also  fitted 
with  an  improved  oiling  ring.  While  every  portion  is  made  as  com- 
pact as  possible,  yet  the  arrangement  is  such  as  to  give  ready  access  to 
all  parts  of  the  engine  without  disturbing  others.  The  stuffing  boxes 
are  provided  with  nuts  which  screw  on  to  the  glands,  and  while  stand- 
ard packing  is  used,  if  desired,  approved  metallic  packing  may  be  sub- 
stituted. To  prevent  corrosion,  brass  glands  are  used  for  the  rods. 
The  valve  rod  is  of  steel  fitted  with  hardened  pin  and  clamp  joint. 
The  steam  chest  has  a  phosphor  bronze  bushing  to  form  a  guide  for  the 
valve  rod.  The  eccentric  rod  has  means  for  adjustment  of  the  valve 
without  removing  the  cover.  No  rocker  or  its  substitute  is  used,  the 
object  being  to  reduce  the  engine  details  to  the  lowest  possible  number 
— a  great  desideratum  in  all  high  speed  engines.  A  hand  wheel  on 
the  shaft,  that  the  engine  may  be  thrown  off  the  center,  is  provided. 

These  machines  have  also  been  introduced  extensively  into  ocean 
steamships  and  are  usually  so  arranged  as  to  serve  two  purposes,  viz., 
of  inducing  perfect  combustion  of  fuel,  and  obtaining  the  greatest 
steaming  capacity  of  boilers,  at  the  same  time  of  ventilating  the  hold 
and  other  portions  of  the  ship.  The  full  effectiveness  of  steamboat 
boilers  is  always  insured,  and  is  entirely  independent  of  the  direction 
or  force  of  the  wind. 


Technical  Society  of  the  Pacific  Coast. 


The  Technical  Society  of  the  Pacific  Coast,  of  San  Francisco,  Cal., 
elected  the  following  officers  for  1894,  on  January  19,  1894:  President, 
C.  E.  Grunsky;  vice-president,  Geo.  W.  Dickie;  secretary.  Otto  Von 
Geldern;  treasurer,  W.  C.  Ralston.  Board  of  directors:  Frank  Scule, 
W.  F.  C.  Hasson,  Geo.  E.  Dow,  Henry  S.  Wood,  J.  Ch.  H.  Stut. 


198 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  3. 


An  Improved  Clutch  Brake. 


The  increasing  weight  of  both  cars  and  motors  now  operated  in 
electric  railway  service,  and  the  necessity  of  making  the  same  number 
of  quick  stops,  makes  the  call  for  brake  power  one  of  great  importance, 
and  naturally  draws  the  attention  of  managers  to  the  best  form  of 
brake  attachment.  Having  this  in  view  and  knowing  well  the  defects 
of  the  ordinary  form  of  ratchet  brake  handle,  The  Safety  Clutch  Brake 
Company,  of  Philadelphia,  has  brought  out  a  new  form  of  coupled 


IMPROVED  CLUTCH  BRAKE. 

clutch  brake  that  seems  to  possess  many  features  of  excellence.  This 
brake  is  especially  adapted  for  use  on  electric  cars,  as  this  form  of 
service  naturally  calls  for  stronger  braking  power.  Our  illustrations 
show  two  views  of  this  brake.  As  may  be  seen  from  these  views,  the 
brake  shaft,  A,  extends  down  through  the  hub  of  the  sprocket  wheel,  E, 
and  operates  the  same  by  the  clutch,  D.  This 
clutch  is  kept  in  position  by  the  spiral  spring,  C, 
within  the  casing,  B.  The  clutch,  D,  which 
operates  the  sprocket  wheel,  E,  and  the  brake 
chain  shaft,  G,  is  situated,  as  may  be  seen,  close 
to  the  bearing,  F,  which  is  strongly  bolted  to  the 
front  timber  of  the  platform.  The  operation  of 
the  clutch  is  therefore  much  more  effective  than 
the  ordinary  ratchet  brake  handle,  both  on  ac- 
count of  its  increased  surface,  having  five  or  more 
points  of  bearing  with  an  area  of  at  least  one 
and  a  half  square  inches,  and  on  account  of  its 
nearness  to  the  fixed  bearing,  F.  The  brake  chain 
shaft,  G,  is  supported  by  a  brace  at  its  lower  end 
to  prevent  springing  and  bending.  This  brake 
may  be  operated  either  by  a  wheel  or  the  usual 
handle. 

The  makers  claim  that  this  is  the  best  brake 
made,  as  well  as  the  best  made  brake,  and  that 
80  per  cent,  more  power  can  be  secured  than 
with  the  usual  form.  They  also  guarantee  the 
brake  to  last  as  long  as  the  front  end  of  the  car. 
They  have  received  a  number  of  testimoni- 
als from  prominent  street  railways  that  have 

used  their  brake,  speaking  of  it  in  the  highest  terms.  The  officers  of 
this  company  are:  L.  Bachenheimer,  president;  C.  E.  Baird,  vice- 
president  and  general  manager,  and  E.  M.  Fields,  secretary  and  treas- 
urer, all  of  Philadelphia.  The  New  York  agent  for  this  brake  is  F. 
C.  Fries,  No.  83  Tenth  Avenue. 


The  Ames  Register;  A  Portable  and  Stationary 
Register  Combined. 

The  accompanying  engravings  show  a  new  departure  in  car  fare 
registers.  The  Ames  Register  Company,  of  Boston,  Mass.,  has  per- 
fected a  register  that  has  all  the  commendable  features  of  a  breast  regis- 
ter, bell  punch  register  and  stationary  register  combined,  furnishing 
the  conductor  with  a  register  for  his  entire  day's  work,  no  matter  how 
often  he  changes  cars  during  that  day.  When  changing  from  one  car 
to  another  he  also 
changes  the  portable 
register  which  is  made 
interchangeable,  and 
fits  any  stationary  or 
car  register.  After  a 
little  study  of  the  illus- 
trations herewith 
shown,  railroad  com- 
panies will  readily 
understand  the  mani- 
fold advantages  pos- 
sessed by  this  register. 
Fig.  1  shows  the  regis- 
ter ready  for  opera- 
tion. Fig.  2  shows 
the  portable  register 
projected  and  partial- 
ly in  place.  Fig.  3 
shows  the  portable 
register. 

The  method  of 
manipulating  the  port- 
able portion  of  this 
register  is  as  follows: 
At  the  beginning  of  p|Q  ] 
the  conductor's  day's 
work  he  is  furnished 
with  the  portable  register 
or  car  register, 


.-REGISTER  READY  FOR  OPERATION. 


which  he  inserts  into  the  stationary 
Before  operating  the  register,  he  records  upon  his  day 
card  the  figures  that  appear  on  the  portable  register.  At  the  close  of 
his  day's  work  he  turns  in  the  portable  register  with  his  money  and  day 
card.  In  computing  the  conductor's  work,  the  manager  simply  refers 
to  the  portable  register  to  ascertain  the  number  of  fares  taken  during 
the  day. 

By  the  use  of  this  register  it  is  unnecessary  to  assign  an  employe 
to  the  duty  of  recording  the  state  of  the  register,  either  before  the  regis- 


The  Pittsburgh,  (Pa.)  Glenwood  &  Homestead  Passenger  Rail- 
way Company  has  filed  papers  for  an  extension  of  its  route  with  the 
Secretary  of  State. 


FIG.  2.— PORTABLE  REGISTER  PROJECTING  AND  PARTIALLY  IN  PLACE. 


ter  starts  on  its  day's  work  or  after,  for  the  simple  reason  that  the 
portable  register  performs  that  function.  The  elimination  of  this  very 
serious  objection  will  be  readily  appreciated  by  railroad  managers. 

The  stationary,  or  car  register,  cannot  be  operated  unless  the 
portable  register  is  in  place.  It  is  so  arranged  that  the  conductor,  if 
so  desired  by  the  company,  can  turn  back  to  zero  the  stationary,  or 
car  register,  at  the  terminus  of  each  half,  or  at  the  terminus  of  each 
full  trip,  without  removing  the  portable  register  or  affecting  the  figures 
thereon.    The  portable   register  is  a  continuous  one,  operating  to 
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1,000,000,  and  starting  again  at  zero,  making  it  a  perpetual  device. 
The  construction  is  such  that  tampering  with  the  device  is  an  impossi- 
bility. Two  distinct  reports  are  given.  The  construction  is  such  that 
the  mechanism  is  inaccessible  to  any  official  or  employe  of  the  rail- 
road, thus  making  a  positive  check  on  those  who  handle  the  money  or 
its  equivalent.  The  device  is  simple,  durable  and  is  made  of  the  best 
quality  of  material.    The  entire  mechanism  is  operated  by  one  lever. 

The  Ames  register  is  claimed  to  be  the  only  reliable,  all  around 
register,  and  is  the  only  one  of  its  kind  manufactured.    These  regis- 


ground  plate  and  connected  one  to  each  supplementary  wire  in  each 
track,  by  thorough  wrapping  and  soldering.  The  ground  plates  shall 
be  of  galvanized  sheet  iron,  two  feet  square  and  one-eighth  inch  thick, 
bent  around  in  the  form  of  a  spiral." 

It  is  evident  that  electricians  had  then  perfect  faith  in  the  earth  as 
a  conducting  medium.  Evidence  had  not  been  produced  that  Mother 
Earth  was  incapable  of  carrying  the  enormous  quantities  of  current  re- 
quired; neither  had  an  opportunity  been  afforded  to  demonstrate  her 
capacity.    That  some  still  have  faith  in  the  earth's  ability  in  this  direc- 


FIG  3.— PORTABLE  REGISTER.  SIX  INCH 

ters  are  in  use  in  Lawrence,  Haverhill,  Brockton  and  Allentown.  The 
general  manager  of  the  Ames  Register  Company  is  Louis  Pfingst, 
753  State  Street,  Boston,  the  well  known  street  railway  engineer  and 
inventor. 


The  Importance  of  Complete  Metallic  Circuit 
for  Electric  Railways. 


By  J.  H.  Vail.* 


In  the  early  days  of  electric  railway  construction  two  distinctly 
different  systems  were  devised  and  competed  for  public  favor.  The  one 
being  the  overhead  double  trolley  system,  affording  a  complete  metallic 
circuit  for  the  outgoing  and  return  of  all  the  electric  current  required 
to  move  the  motor  cats,  and  the  other  being  the  single  trolley  system, 
using  the  track  and  earth  as  a  common  conductor  for  one  side  of  the 
circuit,  and  the  trolley  wire  and  parallel  mains  for  the  opposite  side. 
The  double  trolley  system  was  found  impracticable  of  operation  in 
many  of  its  details,  and  the  single  trolley,  because  of  its  simplicity  and 
convenience,  has  made  rapid  advances  in  public  favor.  The  single 
trolley  system  has  depended  largely  upon  the  earth  and  buried  pipe 
systems  for  completing  the  circuit. 

Many  devices  for  making  the  track  and  earth  combined,  a  more 
complete  and  low  resistance  circuit  have  been  resorted  to,  such  as 
burying  copper  or  iron  plates,  old  rails  or  old  car  wheels,  and  connect- 
ing same  to  the  track;  or,  at  frequent  intervals,  driving  iron  rods  down 
in  the  earth  and  connecting  by  wires  to  track;  or  by  making  actual 
connection  with  wires  from  tracks  to  gas  and  water  pipe  systems. 
Also,  for  supposed  reinforcement  of  the  track,  we  have  used  a  bare 
wire  of  iron  or  copper,  buried  in  the  earth,  laid  parallel  to  the  track, 
and  connected  at  frequent  intervals;  also  the  supposed  electrical  connec- 
tion of  rails  at  joints,  by  bond  wires  of  iron  or  copper,  only  having  a 
small  fractional  part  of  the  capacity  of  the  rail  as  a  conductor. 

In  the  early  days  of  electric  railway  construction  it  was  assumed 
by  experts  that  the  earth  and  the  buried  pipe  systems  would,  when 
combined,  form  an  ample  return  for  the  electric  current.  At  that  age 
of  the  art,  experts  did  not  fully  appreciate  the  immense  quantities  of 
current  that  would  require  to  be  carried,  and,  therefore,  did  not  fore- 
see that  these  currents  when  disseminated  would  produce  the  serious 
results  that  have  been  caused  by  electrolytic  action  on  systems  of  pipes 
buried  in  the  earth  and  owned  by  other  companies.  Frequent  tests 
prove  that  the  earth  itself  cannot  afford  the  free  path  for  the  current 
that  was  anticipated.  Earth  conductivity  has  been  overestimated. 
Iron  and  lead  pipes,  being  better  conductors  than  earth,  must  of  neces- 
sity carry  the  current,  if  no  superior  path  is  offered  by  the  method  of 
construction.  The  natural  moisture  of  the  earth  hastens  the  destruct- 
ive electrolytic  action  of  the  current  on  these  pipes.  In  some  soils 
electrolysis  is  more  rapid  than  in  others.  The  rapidity  of  action  de- 
pends upon  the  chemical  constituents  of  the  soil.  It  has  been  found 
that  illuminating  gas  leakage  held  in  such  soils  as  underlie  the  cities  of 
New  York,  Brooklyn,  Boston,  Philadelphia  and  elsewhere,  hasten 
electrolytic  action. 

To  prove  that  the  methods  of  work  mentioned  are  still  in  vogue,  I 
quote  the  following  section  from  specifications  recently  sent  out  from 
the  office  of  a  prominent  electric  railway  company: 

"  Each  rail  shall  be  connected  together  by  two  bonds,  made  of 
No.  4  galvanized  iron  wire  (Roebling  gauge),  to  each  end  of  which 
shall  be  brazed  two  nine-sixteenths  inch  Norway  iron  rivets.  Both  of 
the  bonds  shall  be  separately  connected  with  a  No.  o  galvanized  iron, 
supplementary  wire,  by  means  of  No.  4  galvanized  iron  wire  connec- 
tions, which  shall  receive  at  least  four  turns  around  both  the  bonds 
and  supplementary  wire  and  be  thoroughly  soldered  to  the  same. 
Ground  plates  shall  be  placed  about  1,000  ft.  apart.  They  shall  be 
buried  not  less  than  eight  feet  in  the  ground,  preferably  in  the  damp 
places,  and  two  No.  o  galvanized  iron  wires  shall  be  brazed  to  the 


•Read  before  the  National  Electric  Light  Association  at  Its  seventeenth 
convention  held  at  Washington,  d.  C„  February  27,  38  and  March  1, 1S9<}, 


WATER  MAIN  CORRODED  BY  ACTION  OF  RAILWAY  CURRENT. 

tion  is  attested  by  above  specifications  and  other  constructions  being 
executed  at  this  date. 

Having  briefly  reviewed  the  practice  for  the  past  few  years,  let  us 
now  have  a  look  at  the  resultant  effects.  In  cities  provided  with  elec- 
tric railways  destructive  electrolytic  corrosion  is  now  acting  upon  gas 
and  water  pipes,  and  will  inevitably  produce  serious  impairment  of  all 
such  underground  pipe  systems  within  a  brief  period,  unless  prompt 
measures  are  taken  to  prevent  further  damage.  Within  the  past  year 
strong  evidence  of  damaging  electrolytic  action  has  been  produced. 

Simply  for  the  sake  of  fixing  the  evidence  on  your  memory,  I  will 
mention  only  seven  instances  of  electrolytic  action  of  railway  currents 
on  gas  and  waste  pipes,  in  different  cities. 

1st.  A  section  of  iron  water  pipes  shows  complete  perforation, 
caused  in  four  weeks'  time.  The  lead  covering  of  telephone  cables 
also  show  serious  damage.  A  large  number  of  additional  items  will  be 
found  in  the  report  to  Board  of  Electric  Subways  for  1893. 

2d.  A  plumber  in  a  city  in  Pennsylvania  was  repairing  a  water 
pipe  in  a  house,  and  on  breaking  joint,  an  electric  arc  formed  across 
the  separating  ends  of  the  pipe.  This  house  was  not  in  the  direct 
path  of  the  railway  circuit.  Investigation  followed,  proving  beyond 
question  the  insufficient  electric  conductivity  of  the  track  system;  also 
that  the  earth  did  not  afford  a  good  return,  though  the  tracks  were  well 
grounded.  It  was  found  that  the  railway  current  was  traveling  all 
pipe  systems  in  its  effort  to  complete  the  circuit  to  the  dynamos  in  the 
power  station.  Actual  tests  were  here  made  by  an  expert  using  stand- 
ard instruments.  From  135  readings  of  ampere  meter  it  was  found 
that  the  feed  water  pipes  leading  in  the  station  carried  an  average 
current  of  ninety-three  amperes.  Further  careful  test  proved  that 
with  twenty-three  cars  in  operation  on  the  system,  40  per  cent,  of  the 
total  current  was  carried  on  the  underground  pipe  systems. 

3d.  December  15,  1893,  a  fire  occurred  in  the  basement  of  James 
Sutherland's  house.  After  being  extinguished,  investigation  showed 
that  the  current  of  the  electric  railway  system  had  been  carried  along 
the  iron  water  pipe,  and  that  probably  by  vibration  causing  the  pipe  to 
come  in  contact  an  arc  was  formed  between  the  water  pipe  and  gas 
pipe,  burning  a  hole  through  the  gas  pipe,  and  thus  set  fire  to  the  gas. 
The  house  was  saved  by  prompt  action. 

4th.  Tests  show  the  electric  railway  current  present  on  the  water 
pipes.  In  the  generating  station  the  fireman  gets  a  shock  when  he 
opens  the  furnace  doors  of  his  boiler  with  the  bare  hand. 

5th.  A  test  recently  made  by  an  expert  engineer  developed  the 
fact  of  a  loss  of  24  per  cent,  on  the  system,  and  a  difference  of  twenty- 
five  volts  potential  between  parallel  tracks  opposite  the  power  station. 

6th.  Professor  Barrett,  in  an  exhaustive  report  to  the  Mayor  of 
Chicago,  states  that  "this  destructive  action  is  not  alone  confined  to 
the  lead  covering  of  telephone  cables,  but  is  acting  on  gas  and  water 
pipes  and  almost  all  buried  metal  work,"  and  that  it  can  only  be  a 
question  of  time  when  more  disastrous  results  will  manifest  themselves. 

As  further  and  substantial  evidence,  a  cut  is  heTe  shown,  taken 
from  a  photograph,  of  a  section  of  six  inch  water  main  from  city  No.  7. 
This  pipe  has  been  entirely  corroded  through  by  the  action  of  the  elec- 
tric current  of  the  street  railway  system  which  was  constructed  under 
my  direction  about  four  years  ago. 

This  effect  was  produced  in  about  two  and  one-half  years. 

Abundance  of  additional  and  substantial  evidence  can  be  produced. 
These  serve  to  prove  the  case  which  cannot  longer  be  denied  nor 
assigned  to  other  causes.  It  has  been  stated  that  in  an  electric  railway 
system  where  a  connection  has  been  made  to  water  pipes,  the  pipes 
have  carried  as  much  as  28  per  cent,  of  the  total  current.  Instances 
are  known  where  as  much  as  40  per  cent,  is  carried  on  the  pipe  sys- 
tems. It  is  the  opinion  of  the  writer  that  any  gas  or  water  pipe  system 
used  as  a  carrier  of  electric  currents  will  not  only  be  corroded  through 
the  body  of  the  pipes,  but  will  surely  in  due  time  show  defects  at  the 
joints,  as  here  will  occur  higher  resistance  than  in  any  other  portions 
of  the  pipe  system.  It  has  been  proven  by  test  that  the  electrolytic- 
action  of  even  five  amperes  of  current  on  an  iron  pipe  is  considerable, 
and  that  much  damage  will  result  in  one  year.  The  rapidity  of  action 
depends  upon  character  of  soil,  amount  of  moisture  and  quantity 
of  current;  the  destructive  action  is  constant  and  sure. 

J  do  not  wish  to  create  urmecesssary  alarm,  but  there  can  be  no 
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question  that  a  grave  danger  confronts  us,  and  must  be  surmounted. 
Instances  are  numerous  proving  that  the  electric  railway  current  is 
present  on  the  gas  and  water  pipes  in  buildings  contiguous  to  electric 
railway  lines.  Even  those  of  us  who  are  familiar  with  handling  the 
electric  current  hesitate  to  draw  a  combination  of  electricity  with  our 
gas  and  water.  We  know  that  the  gas  and  water  pipes  entering  our 
houses  may  be  charged  with  such  a  current,  and  that  it  only  remains  for 
the  circuit  to  be  completed  by  a  possible  accident  through  our  bodies, 
or  the  occurrence  of  a  fire  by  automatic  action  between  vibrating  pipes. 
City  engineers,  water  companies  and  gas  companies  are  placing  the 
responsibility  upon  the  railway  companies  for  the  damage  caused  on 
pipes  by  electrolysis.  Any  system  using  ground  plates,  ground  rods 
or  substitutes  therefor,  or  bare  return  Hack  wire  buried  in  the  earth, 
is  constructed  primarily  to  utilize  the  earth  as  return  circuit;  when  the 
earth  does  not  afford  good  return  the  current  is  sure  to  follow  the  water 
pipes,  gas  pipes  or  other  buried  conductors  offering  the  path  of  least 
resistance.  We  now  see  that  these  prove  to  have  been  only  makeshift 
methods  to  reduce  the  cost  of  construction.  Wc  find  that  the  evidence 
thus  produced,  and  the  troubles  constantly  occurring  in  existing  street 
railway  systems  are  sufficient  to  show  that  all  methods  of  grounding 
the  track  circuit  or  connecting  to  pipe  systems  should  be  entirely  dis- 
continued; it  therefore  becomes  of  vital  importance  to  so  construct  the 
electrical  railway  system  as  to  avoid  all  electrolytic  action  on  buried 
systems  of  metal  work  that  are  the  property  of  other  concerns. 

Having  produced  the  evidence  and  established  the  case,  let  us 
briefly  analyze  the  matter  and  ascertain  the  reason  for  these  results. 
The  whole  case  may  be  stated  in  the  single  sentence,  that  the  electric  czir- 
rent  must  tinder  natural  laws  follow  the  path  of  least  resistance.  What 
was  intended  to  be  good  has  proved  to  be  defective  electrical  work  exe- 
cuted in  connection  with  track  systems,  has  not  given  to  that  side  of 
the  system  a  perfect  path  for  the  travel  of  the  current;  the  conductivity 
of  the  rail  circuit  being  impaired  to  such  an  extent  that  the  electric 
current  must  force  itself  through  the  earth  or  through  metal  pipe  lines 
buried  therein.  We  must  here  diverge  for  a  moment  to  show  how  the 
incandescent  electric  light  system  operated  in  multiple  arc  compares 
with  the  railway  system.  An  electric  railway  system  may  in  some 
degree  be  compared  with  a  system  of  electrical  distribution  for  incan- 
descent lighting,  the  groups  of  lamps  in  buildings  connected  in  multiple 
arc,  comparing  with  each  car  and  its  motors  demanding  current.  The 
systems  otherwise  differ  in  important  particulars;  the  load  on  the  elec- 
tric light  system  is  not  subject  to  such  violent  fluctuations  as  on  the 
electric  railway,  where  the  instantaneous  demands  for  current,  and  its 
equally  prompt  release  must  be  controlled.  The  current  required  for 
the  car  is  a  moving  load  as  the  car  progresses  on  its  route;  this  and  all 
other  differences  of  conditions  must  be  duly  considered  when  laying  out 
the  system  of  distribution.  With  the  electric  lighting  system,  the  cur- 
rent for  consumption  is  derived  from  the  mains,  the  equalization  of 
pressure  is  maintained  through  the  feeders,  the  mains  are  of  equal 
capacity  on  either  side  of  the  system. 

With  the  electric  railway  the  track  forms  one  side  of  the  consump- 
tion circuit,  and  must  be  so  treated  in  regard  to  distribution  of  current 
as  to  utilize  its  carrying  capacity  equally  with  the  other  side,  and  thus 
equalize  the  delivery  of  current.  The  electric  conductors  composing  a 
system  of  distribution  for  electric  railways  should  be  so  well  propor- 
tioned as  to  show  the  minimum  variation  of  pressure  throughout  the 
system,  even  when  the  entire  number  of  cars  are  in  operation.  This 
equality  of  pressure  is  an  important  requisite  for  the  economical  work- 
ing of  the  motors.  The  writer  has  tested  electric  railway  systems  oper 
ating  with  a  station  pressure  of  fruin  500  to  550  volts,  and  showing  only 
300  to  325  volts  on  various  divisions  of  the  system.  Here  is  a  direct 
loss  between  dynamos  and  motor  car  of  over  40  per  cent.  Is  it,  there- 
fore, any  wonder  tha.  some  roads  report  extraordinary  coal  consump- 
tion? Such  loss  in  pressure  indicates  radical  faults  in  the  original  plan- 
ning of  the  system  and  the  distribution  of  copper.  When  operating 
under  low  voltage,  the  motors  demand  an  increased  quantity  of  current 
above  what  should  be  the  normal  supply,  thus  augmenting  the  heating 
effect  in  the  armatures  and  fields,  the  efficacy  of  the  motors  being 
reduced  in  corresponding  ratio. 

A  further  examination  into  other  features  of  construction  requires 
some  consideration  of  the  bonding  of  rail  joints.  The  existing  method 
of  utilizing  railway  tracks  for  conducting  large  quantities  of  current  are 
faulty  in  at  least  three  particulars:  First.  Restricted  conductivity  at 
joint,  due  to  insufficiency  of  the  rail  bonds.  Second.  Neglecting  to  prop- 
erly utilize  the  track  as  a  conducting  medium.  Third.  Failure  to  pro- 
vide a  complete  circuit  of  low  resistance.  For  electrical  purposes  we 
cannot  regard  the  joint  plates  and  bolts  as  of  any  permanent  value;  the 
contact  is  electrically  imperfect,  the  metal  surfaces  oxydized  and  under 
constant  movement,  due  to  passing  cars  pounding  the  rail  joints.  The 
rail  sections  are  in  many  systems  of  ample  conductivity  to  carry  more 
than  the  requisite  current,  provided  that  they  are  perfectly  bonded  and 
properly  connected  by  feeders  with  the  dynamos.  We  must,  therefore, 
bond  the  rail  joint  in  such  a  mechanical  manner  as  to  maintain  perfect 
electrical  contact,  and  with  sufficient  metal  to  restore  at  the  joint  nearly 
the  full  conductivity  as  of  the  rail  itself,  and  at  the  same  time  to  give 
the  existing  joint  plates  their  present  freedom  of  motion.  It  has  been 
found  that  a  system  of  track  with  faulty  rail  bonds  will  give  a  shock  to 
animals,  and,  possibly,  to  human  beings,  should  the  same  be  brought 
into  actual  contact  in  such  a  manner  as  to  complete  through  them  the 
broken  circuit. 

It  will  be  readily  understood  how  difficult  it  is  to  maintain  proper 
inspection  of  the  electric  bonding  where  the  bonds  are  covered  up  by 
the  street  pavement.  Under  such  conditions  the  ground  circuit  and 
the  bonding  escape  inspection  until  excessive  coal  consumption,  loss 
of  current  and  other  troubles  force  themselves  upon  the  attention  of  the 
street  railway  management.  Observation  proves  that  a  faulty  rail 
bond  will  show  its  location  in  winter  by  heating,  due  to  high  resistance, 
and  if  snow  be  present  on  the  ground  around  the  joints  the  snow  is 


partially  melted,  ttfius  indicating  location  of  the  fault.  Let  us  turn  our 
attention  for  a  few  moments  to  the  question  of  the  conductivity  of  the 
rails.  For  the  purpose  of  comparison  we  will  assume  that  iron  has 
six  times  the  resistance  of  copper,  (The  actual  proportion  being  1 
to  5.63). 


56  POUND  RAIL. 

70  POUND  RAIL. 

Single  Track 

Single  Track 

One  Rail. 

or 

One  Rail. 

of 

Two  Ralls. 

Two  Ralls. 

5.4874 

10.9748 

6  8593 

13.7186 

Equal  In  area  to  circle  whose 

diameter  is  in  inches  

2.642 

3.735 

2.95 

5  90 

Equivalent  in  cir.  mils,  to  

6,980.000 

13,960,000 

8.702.500 

17,405,000 

Resistance  per  foot  B.  A.  units.. 

.00000845 

.00000422 

.00000679 

.00000339 

Equivalent  to  copper  resistance 

111  cir.  mils  

1,175,000 

2,350,000 

1,463,000 

2,926,000 

Equivalent  to  copper  rod  whose 

1.13 

1.533 

1.21 

1.71 

Sate  carrying  capacity  of  Iron 

reckoned  at  !i  that  of  copper 

390 

780 

488 

976 

Table  prepared  by  G.  P.  Sandt,  E.  E. 

NOTE.— In  the  above  statement  the  areas  of  rails  have  been  determined  by 
use  of  the  planimeter.  The  ampere  capacity  of  iron  has  been  based  upon  the 
most  reliable  data  obtainable.  The  author  believes  that  the  figures  submitted 
are  sufficient  for  comparisons,  but  cannot  guarantee  their  absolute  accuracy. 


The  following  table  gives  the  current  strength  that  can  be  carried 
by  iron  wire,  within  doors,  in  still  air,  and  without  becoming  unbear- 
ably warm  to  the  hand;  that  is,  not  to  exceed  a  temperature  of  50  degs. 
Centigrade : 


B.  & 


S.  GAUGE. 

AMPERES. 

10 

16 

9 

19 

8 

21 

7 

25 

6 

23 

5 

32 

4 

37 

3 

43 

2 

50 

1 

58 

0 

67 

00 

77 

000 

90 

0000 

105 

%" 

117 

%" 

20H 

i" 

302 

Data  furnished  by  A.  E.  Kennelly,  February  12,  1894. 

These  figures  serve  to  show  how  utterly  absurd  it  is  to  bond  a 
track  of  seventy-pound  T  rails  with  iron  rail  bonds  No.  4  or  No.  o  in 
size,  and  to  pretend  to  reinforce  their  conductivity  with  a  No.  o  iron 
or  even  a  No.  o  copper  wire.  It  is  like  laying  a  twelve  inch  water 
main  and  then  putting  a  half  inch  pipe  alongside  to  help  it  out.  The 
No.  o  B.  W.  G.  copper  wire  has  a  resistance  of  over  twenty  times  the 
single  track  of  fifty-six  pound  T  rails  per  foot  and  the  No.  o  B.  W.  G. 
iron  wire  over  112  times  the  resistance  per  foot  of  the  same  track. 
How,  then,  can  either  of  these  be  of  any  adequate  assistance  for  con- 
ducting current.  The  writer  knows  personally  of  several  instances 
where  the  copper  supplementary  wire  has  absolutely  disappeared.  The 
writer  believes  that  99  per  cent,  of  the  money  expended  for  so-called 
supplementary  wire  is  absolutely  thrown  away.  The  same  money 
expended  in  other  directions  will  give  more  adequate  return. 

Does  not  this  show  conclusively  that  we  should  give  our  attention 
to  the  more  perfect  bonding  of  the  rail  joints,  and  also  to  apply  track 
feeders  in  such  a  manner  as  to  utilize  the  conductivity  of  the  track  and 
thereby  make  it  fulfill  the  service  of  which  it  is  capable  when  properly 
treated  ?  We  are  in  error  when  the  track  system  is  named  as  a  return 
circuit.  The  track  system  of  all  electric  railways  should  really  be  the 
pos;tive  side  or  outgoing  circuit.  The  writer  fully  explained  this  in  a 
brief  article  in  the  Street  Railway  Journal  about  a  year  ago.  It 
will  be  readily  understood  that  as  the  current  travels  from  positive  to 
negative,  therefore  any  arc  which  occurs  between  the  trolley  wheel  and 
the  trolley  wire  will  carry  metal  from  the  trolley  wheel  and  deposit 
the  same  on  the  trolley  wire.  If  the  reverse  method  of  connection  is 
made,  the  trolley  wire  will  lose  the  metal,  the  same  being  deposited  on 
the  trolley  wheel,  and  in  time  the  strength  and  conductivity  of  the 
wire  must  be  seriously  impaired,  eventually  resulting  in  breakages.  It 
is  also  important  that  existing  systems  of  operating  electric  railways 
should  be  promptly  taken  in  hand  and  the  proper  remedies  intelligently 
applied. 

The  three-wire  system  has  been  mentioned  by  some  engineers  as  a 
possible  solution.  I  will  here  diverge  for  a  minute  to  state  that  a  trial 
was  made  four  years  ago  under  favorable  conditions — not  to  avoid 
electrolysis,  but  to  save  copper.  We  developed  physical  difficulties  of 
operation  which  warned  us  to  avoid  the  three-wire  system  in  future 
electric  railway  work.  I  believe  I  am  safe  in  stating  that  90  per 
cent,  of  the  electric  railways  have  their  systems  so  constructed  as  to 
largely  restrict  the  conductivity  of  the  rail  circuit.  A  one-sided 
system  is  fundamentally  wrong.  The  quantity  of  current  to  be  con- 
trolled is  so  enormous  that  ordinary  makeshift  methods  will  not 
answer. 

Having  carefully  analyzed  the  whole  matter,  I  feel  justified  in 
recommending  that  we  must  adopt  the  complete  metallic  circuit  as  the 
standard  for  the  best  electric  railway  practice.  This  can  best  be  ob- 
tained by  the  following  method:  First.  By  so  bonding  the  track  as  to 
render  the  rail  Joints  of  as  low  resistance  and  nearly  equal  conductivity 
to  the  rails,  and  to  execute  this  work  so  as  to  maintain  this  improved 
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condition;  and  second,  the  track  system  must  be  supplied  with  insu- 
lated feeders  leading  direct  from  the  bus  bars  in  the  station  to  prede- 
termined points  of  the  track  system,  and  thus  offer  a  perfect  low  re- 
sistance path  for  this  side  of  the  electric  circuit,  the  same  as  is 
obtained  with  the  trolley  line  and  the  overhead  system.  All  of  these 
features  and  improved  methods  have  been  put  in  practice  by  the  writer. 
The  only  proper  system  is  one  that  affords  a  well  insulated  and  com- 
plete metallic  circuit  of  low  resistance,  that  will  give  an  ample  path 
for  the  complete  unrestricted  circulation  of  the  entire  current  from 
pole  to  pole  of  the  dynamo,  thus  offering  no  inducement  for  the  cur- 
rent to  follow  such  conductors  as  gas  or  water  pipes,  but,  as  it  were, 
actually  robbing  the  earth  of  any  desire  to  carry  the  current.  I  am 
not  recommending  extravagant  methods,  but  only  such  as  are  deemed 
essential  for  economy,  and  of  a  practical  nature  for  reducing  expenses 
and  augmenting  dividends.  The  item  of  cost  cannot  properly  be 
urged  as  an  objection,  because  where  the  whole  construction  requires 
a  large  investment,  every  detail  of  the  work  should  be  so  executed  as  to 
be  permanent  and  enduring.  If  the  details  are  carefully  analyzed  it 
will  be  found  that  the  cost  of  frequent  reconstruction,  maintenance 
and  renewals  of  rail  bonds  and  bare  wire  amount  to  an  excessive  rate 
of  interest  on  original  investment,  and  would  soon  pay  the  small  addi- 
tional cost  to  build  a  complete  metallic  circuit.  The  superior  service 
obtained  from  a  complete  metallic  system  of  low  resistance  with  the 
proper  application  of  insulated  track  feeders  will,  within  a  brief  period, 
more  than  refund  a  reasonable  interest  on  the  investment  through  the 
saving  of  fuel  alone,  not  counting  other  economies  in  renewals  and 
maintenance.  The  track  feeder  system  will  be  far  less  costly  than  the 
double  trolley  system. 

Whether  track  feeders  should  be  laid  underground  or  erected 
overhead  is  a  question  largely  controlled  by  local  conditions  and  capital 
available.  I  express  &  preference  for  underground  work  as  being  more 
permanent  and  subject  to  the  least  cost  for  repairs.  The  original 
construction  is  certainly  more  costly  for  underground.  The  actual 
cost  of  copper  is  the  same  in  either.  The  necessity  of  constant  repairs, 
under  existing  methods,  and  the  damage  to  water  and  gas  pipes  by 
electrolytic  action,  simply  proves  that  it  is  but  a  question  of  time  as  to 
how  long  before  electric  railway  companies  will  be  forced  to  adopt 
the  complete  metallic  circuit.  Where  experience  and  practical  knowl- 
edge are  applied,  the  cost  will  not  be  excessive.  It  is  not  difficult  to 
arrive  at  an  exact  method  of  doing  the  work  and  an  accurate  estimate 
of  its  cost. 

The  writer  has  observed  on  some  roads  that  large  quantities  of 
copper  for  return  circuits  have  been  placed  at  great  expense,  appar- 
ently without  a  proper  conception  of  how  to  obtain  the  best  results. 
Frequently,  a  far  less  amount  of  copper  judiciously  applied  for  im- 
proved distribution  by  the  feeder  system,  would  give  superior  equaliza- 
tion of  pressure  at  reduced  cost.  If  for  the  movement  of  cars,  singly 
or  in  quantities,  at  a  high  rate  of  speed,  the  electric  current  is  to  be  dis- 
tributed uniformly  over  an  electric  railway  system,  the  subject  must 
be  handled  with  as  much  scientific  accuracy  as  is  always  used  for  a  per- 
fect system  of  incandescent  lighting,  in  order  to  obtain  equal  distribu- 
tion and  free  flow  of  current  in  both  sides  of  the  system.  The  writer 
has  fully  and  completely  provided  for  all  contingencies  in  the  follow- 
ing manner:  First.  By  a  careful  study  of  the  conditions  under  which  a 
system  will  be  operated;  these  important  points  being  ascertained 
with  reasonable  accuracy,  the  requisite  supply  and  distribution  of  cur- 
rent for  the  service  is  determined,  and  the  system  of  conductors  ar- 
ranged to  meet  the  requirements.  For  the  proper  supply  of  electric 
current,  the  important  underlying  principles  of  the  feeder  system  must 
be  thoroughly  understood.  Second.  The  conductivity  and  current  carry- 
ing capacity  of  the  track  system  is  calculated,  and  a  system  of  insu- 
lated track  feeders  is  provided  leading  from  the  switchboard  in  station 
and  connecting  at  predetermined  points,  and  with  a  calculated  fall  of 
potential.  Each  feeder  must  be  determined  for  its  maximum  current 
requirements  at  a  staled  drop  in  potential.  The  actual  work  required 
of  the  feeder  and  number  of  track  feeders  necessary  is  determined  upon 
such  factors  as:  The  cars  in  service — their  weight,  speed  and  head- 
way; the  position  of  power  station  and  the  geographical  lay  of  the 
railway  system;  the  weight  of  rails,  and  whether  double  or  single 
track,  and  the  amount  of  load  concentrated  on  sections  of  track  be- 
tween feeder  junctions.  The  carrying  capacity  or  conductivity  of  the 
sum  total  of  all  the  feeders  of  the  system  will  be  found  to  give  com- 
plete and  ample  circuit  for  the  free  flow  of  the  entire  current  required, 
and  to  take  care  of  extra  heavy  traffic  and  blockades  at  any  point.  The 
parallel  track  main  is  only  applied  in  sections  of  systems  extending 
over  very  large  territories  and  long  distances.  The  conductivity  of  the 
rails  is  calculated  with  as  much  care  as  the  overhead  system,  and  when 
the  track  needs  reinforcing,  the  purpose  is  accomplished  by  laying  a 
thoroughly  insulated  main  line  (not  a  bare  line)  and  making  frequent 
sub-feeder  connections  bonded  to  the  track.  If  used  at  all,  this  main 
will  be  of  large  size.  Such  a  system,  accurately  worked  out,  will  show 
by  actual  '  test  with  instruments  on  the  cars  a  surprising  equality  of 
electro-motive  force  throughout  a  large  territory. 

A  very  careful  test  has  been  made  with  instruments  on  moving 
cars,  throughout  a  system  covering  forty  miles  of  streets,  with  double 
tracks,  equal  to  eighty  miles  of  single  track.  The  readings  showed 
Maximum  volts,  512;  minimum  volts,  420.  Average  of  electro-motive 
force  over  entire  system,  460  volts,  the  electro-motive  force  in  station, 
at  bus  bars,  being  520  volts.  The  feeders  were  calculated  for  10  per 
cent.  drop.  The  actual  average  drop  from  dynamo  to  motor  does  not 
exceed  12  per  cent.  This  will  be  found  to  result  in  reduced  fuel  con- 
sumption, better  working  of  the  motors,  a  most  satisfact6ry  reduction  in 
repair  accounts  and  an  improved,gv«*w/  economy  of  the  entire  system. 
In  the  system  of  distribution  secured  by  the  above  method,  the  use  of 
ground  plates,  rods  or  other  insufficient  methods  is  needless;  the  cur- 
rent travels  only  over  the  paths  provided  for  it,  and  electrolysis  of  gas 
and  water  mains  is  entirely  obviated, 


Annual  Report  of  the  Massachusetts  State  Board 
of  Railroad  Commissioners. 


The  annual  report  of  the  Massachusetts  State  Board  of  Railroad 
Commissioners  was  presented  to  the  legislature  February  7.  An  ab- 
stract of  the  portion  of  the  report  relating  to  street  railways  will  be 
found  below. 

The  commission  reports  that  returns  have  been  received  from 
sixty  companies,  one  less  than  in  i8i;2.  Of  this  number,  forty-three 
were  engaged  in  operating  railways,  eleven  had  leased  their  roads,  two 
had  been  consolidated  with  other  companies,  three  companies  had  not 
completed  their  lines,  and  the  railway  of  one  company  was  not  in 
operation. 

The  total  length  of  street  railway  September  30,  1893,  including 
double  track,  but  not  sidings,  was  874.14  miles — an  increase  of  119.29 
miles  over  the  preceding  year.  Of  this  total,  711.08  miles  were  oper- 
ated in  whole  or  in  part  by  electric  power,  and  163.06  wholly  by  horse 
power.  This  shows,  as  compared  with  the  previous  year,  an  increase 
of  214  78  miles  equipped  with  electric  power,  and  a  decrease  of  95.49 
miles  equipped  for  horse  power  only.  The  aggregate  capital  stock 
of  the  sixty  companies,  September  30,  1893,  was  $25,883,575,  an  in- 
crease of  $2,293,039. 

The  whole  amount  of  ensh  dividends  paid  the  last  year  was  $1,716,- 
&37-50 — an  average  of  6.63  per  cent,  on  the  total  amount  of  capital 
stock  outstanding  at  the  er.d  of  the  year,  as  against  6.71  per  cent,  in 
1892.  Computed  (as  it  should  be)  on  the  mean  amount  of  capital  stock 
outstanding  at  the  beginning  and  end  of  the  year,  the  average  dividend 
the  last  year  was  6.94  per  cent.,  as  against  7.34  per  cent,  in  1892. 
Thirty-five  companies  paid  no  dividends.  The  average  rate  on  the 
capital  stock  of  the  twenty-five  companies  which  paid  dividends  was 
8.22  per  cent. 

The  gross  assets  of  the  companies,  September  30,  1893,  were  $50,- 
130,273.20;  gross  liabilities,  $49,589,687.91.  The  funded  debt  of  the 
companies  amounted  to  $14,109,000 — an  increase  of  $4,138,850  over 
the  previous  year. 

During  the  last  ten  years  it  is  noted  that  there  has  been  a  steady 
and  rapid  decrease  in  the  surplus  of  the  companies.  In  1S84  the  sur- 
plus was  $1,039,360,  or  13.44  Per  cent,  of  the  capital  stock;  in  1889  the 
amount  was  $726,740,  or  5.91  per  cent,  of  the  capital  stock,  and  in  1893 
the  surplus  was  $540,585,  or  2.  09  per  cent,  of  the  capital  stock. 

The  total  number  of  passengers  carried  by  all  the  companies  mak- 
ing returns  to  the  board,  was  213,552,009- — an  increase  of  19,380,067. 
The  number  of  passengers  carried  on  the  street  railways  exceeded  the 
annual  number  carriedon  all  the  railroads  in  the  state,  by  93,772,062.  The 
total  number  of  miles  run  by  street  cars  was  34,507,282 — an  increase  of 
4,829,246  miles.  The  total  number  of  round  trips  run  was  4,481,171  — 
an  increase  of  312,713.  The  average  number  of  passengers  carried 
per  round  trip  was  48 — one  moie  than  in  1892. 

Comparing  the  figures  for  1893  with  those  for  1883,  there  has  been 
an  increase  in  the  last  decade  of  142  per  cent,  in  the  number  of  passen- 
gers carried,  of  125  per  cent,  in  the  number  of  miles  run,  and  of  96  per 
cent,  in  the  number  of  round  trips  annually. 

The  total  income  of  the  companies  from  all  sources,  for  the  year 
ending  September  30,  1893,  was  $10,894,704.11,  and  the  total  expendi- 
tures were  $10,617,641.99,  leaving  a  net  balance  of  income  for  the  year 
of  only  $276,762.12  to  carry  to  surplus  account. 

The  percentages  of  operating  expenses  to  gross  income  from  oper- 
ation, for  the  last  decade  are  as  follows:  1884,  78,37;  1885,  80.02;  1886, 
80.04;  1887,82.81;  18S8,  Si. 07;  1889,  78. So;  1890,74.80;  1891,76.13; 
1S92,  71.74;  1893,  69.26. 

The  ratio  of  operating  expenses  to  gross  income  from  operation 
has  fallen  in  the  last  five  years  from  St. 07  to  69.26  per  cent. — a  marked 
decrease.  The  percentage  for  the  last  year  was,  in  fact,  a  little  lower 
than  that  for  the  railroad  corporations  of  the  state,  which  was  69.79 
per  cent.  The  net  earnings  from  operation  have  increased,  on  the 
average,  from  $2,420  to  $3,810  per  mile  of  railway  owned,  and  from 
5.56  to  9.65  cts.  per  car  mile  run  during  the  last  five  years. 

There  has  been  in  the  last  five  years  an  increase  from  40  to  74 
cents  in  the  average  net  earnings  per  round  trip  run,  and  from  .96  to 
1.56  cents  per  passenger  carried. 

1  he  average  cost  of  the  street  railways  of  the  state  per  track  mile 
(including  the  cost,  but  not  including  the  length  of  sidings)  was  $26,792 
for  construction,  $15,455.06  for  equipment,  and  $11,738.03  for  land, 
buildings  and  other  permanent  property,  making  a  total  average  cost 
of  $53,985.69  for  each  mile  of  main  railway  track,  including  double 
track. 

The  figures  are  of  value  as  showing  just  how  heavily  the  street 
railways,  as  a  whole,  are  capitalized,  or,  in  other  words,  the  average 
amount  per  mile  on  which  dividends  and  interest  are,  if  possible,  to  be 
earned.  The  cost,  as  returned  by  the  several  companies,  ranges  from 
$13,745  to  $98,907  per  mile. 

The  report  says:  "  It  is  too  early  as  yet  to  draw  exact  and  final 
conclusions  with  regard  to  the  financial  economy  of  electric  power,  as 
compared  with  horse  power,  in  street  railway  operations.  It  is  desir- 
able, however,  both  for  the  investor  and  the  public,  that  current 
opinion  on  this  point  should  conform  as  nearly  as  may  be  to  the  truth, 
and  that  false  or  exaggerated  ideas,  if  such  have  gained  a  footing, 
should  be  set  right. 

"  The  question  here  is  not  whether  electricity  is  a  success  as  a 
motive  power,  or  whether,  taking  into  account  the  convenience,  com- 
fort and  dispatch  of  street  car  travel  on  the  one  hand  and  the  obstruc- 
tion and  danger  to  ordinary  travel  on  the  other,  the  electric  system  is, 
on  the  whole,  preferable  to  the  horse  system.  The  present  question  is 
whether  the  electric  system  promises  a  larger  return  on  the  capital  in- 
vested, and  thereby  a  possible  future  reduction  of  the  charges  for  trans- 
portation; so  that  the  new  system  may  be  fairly  expecteel  in  the  long 
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run  to  prove  not  only  more  remunerative  to  the  stockholder,  but 
cheaper  for  the  public." 

A  comparison  of  the  railway  year  just  closed  with  that  ending  in 
1888,  the  last  in  which  the  railways  were  operated  wholly  by  horse 
power,  will  evidently  afford  the  fairest  and  most  satisfactory  test  of  the 
financial  results  of  the  two  systems  thus  far. 

Per  cent. 
In  1S88,       In  1893,  of 
Earnings  and  cost.  cents.  cents.  Increase. 

Net  earnings  per  passenger  carried  0.96  1.56  62.50 

Net  earnings  per  car  mile  run   5.56  9.65  73-56 

Net  earnings  per  round  trip   40.00         74.00  85.00 

Net  earnings  per  mile  of  railway .  .   $  2,420.00$  3,810.00  57.44 

Cost  of  railway  per  mile   33,985.00    53,986.00  60.22 

Capitalization  per  mile   32,304.09    53,307.09  65.20 

"  The  most  direct  and  conclusive  test  of  the  net  earning  capacity 
of  the  two  systems  is  a  comparison  of  the  increase  in  the  net  earnings 
per  mile  of  railway  with  the  increase  in  the  cost  of  railway  per  mile. 
Applying  this  test,  it  will  be  seen  that,  while  the  net  earnings  per  mile 
are  57  per  cent,  greater,  the  cost  and  capitalization  per  mile  are  re- 
spectively 60  and  65  per  cent,  greater  in  1893  than  in  1888 — the  odds 
being  clearly  in  favor  of  the  horse  system. 

"As  in  the  case  of  a  newly  built  and  furnished  house,  the  neces- 
sary repairs  and  renewals  for  the  first  few  years  are  comparatively 
slight.  For  this  reason  the  cost  of  the  maintenance  of  the  new  system, 
which  is  chargeable  to  operating  expense,  has  thus  far  been  abnormally 
small,  and  the  consequent  showing  of  net  earnings  from  operation  has 
been  abnormally  large.  The  extraordinary  reduction  of  the  last  two 
or  three  years  in  the  ratio  of  operating  expenses  to  gross  income  from 
operation  is  largely,  if  not  wholly,  to  be  explained  in  this  way. 

"  The  returns  show  that  the  railway  companies  as  a  whole  have 
been  running  closer  and  closer  to  the  wind  during  the  electric  period, 
and  have  substracted  from  the  old  surplus  much  faster  than  they  have 
added  to  the  new  divisible  income.  We  must  conclude,  then,  taking 
everything  into  the  account,  that  there  has  been  thus  far  no  demonstra- 
tion of  the  superior  net  earning  capacity  of  the  electric  as  compared 
with  the  horse  system,  but  rather  the  reverse. 

"It  can  and  should  be  said  without  hesitation  or  qualification  that 
the  electric  system  has  not  shown  or  indicated  any  such  margin  of 
profit  as  to  justify  the  expectation  of  more  than  ordinary  returns  on 
money  legitimately  'nvested  in  it.  The  idea,  which  seems  to  have 
obtained  some  currency,  that  the  electric  railway  system  is  a  bonanza 
of  rare  and  inexhaustible  wealth  is  clearly  a  delusion,  and  has  doubt- 
less proved  to  some  a  snare. 

"  Instead  of  inflating  the  liabilities  and  straining  the  earnings  and 
surplus  for  the  division  of  ostensible  profit,  the  manifestly  safe  and 
imperative  policy  for  the  electric  companies — and  that  without  special 
regard  to  the  present  unusual  stringency  of  the  times — is  to  keep  the 
capitalization  and  charges  upon  income  within  the  narrowest  possible 
limits,  and  to  set  apart  year  by  year  some  substantial  portion  of  the 
earnings  as  a  fund  for  future  contingencies,  and  for  the  increasing  bur- 
dens of  expense  which  are  sure  to  come,  and  whose  weight  is  now  only 
partially  felt  or  known.  The  recent  action  of  the  directors  of  the 
West  End  Company,  much  the  largest  and  one  of  the  most  ably  and 
successfully  managed  of  the  street  railway  companies,  in  voluntarily 
reducing  the  rate  of  dividend  on  its  common  stock,  was  eminently  wise 
and  commendable  in  every  point  of  view.  Such  action  ought  to  en- 
hance, and  doubtless  has  enhanced,  the  value  of  the  stock  in  the  esti- 
mation of  every  well  informed  stockholder  and  sagacious  investor." 

The  total  number  of  persons  injured  in  connection  with  street  rail- 
way operation,  as  reported  by  the  companies  for  the  year  ending  Sep- 
tember 30,  1893,  was  585.  of  whom  forty-five  received  fatal  injuries. 
The  number  of  passengers  injured  was  311,  of  whom  only  two  were 
injured  fatally.  Most  of  the  accidents  to  passengers  occurred  as  they 
were  getting  on  or  off  cars.  The  injuries  to  employes  were  forty- 
eight  in  all,  of  which  five  were  fatal.  The  number  of  injuries  to  trav- 
elers and  others  on  the  street  was  226,  of  which  thirty-eight  were  fatal. 

One  in  686,662  of  the  passengers  carried  was  injured,  and  only  one 
in  106,776,004  was  killed;  street  cars  were  run  on  the  average  152,686 
miles  without  injuring,  and  908,089  miles  without  killing  any  traveler 
or  other  person  on  the  street,  and  on  the  average  7,659  round  trips 
were  run  without  injuring,  and  99,579  round  trips  without  killing  any 
passenger,  employe  or  traveler,  or  any  other  person. 

Five-eighths  of  all  the  passengers  on  the  street  railways  of  the 
state  were  carried  the  last  year  by  the  West  End  Company,  and  con- 
siderably more  than  one-half  of  all  the  car  miles  and  round  trips  run 
were  run  on  its  lines.  In  view  of  its  metropolitan  location,  and  the 
comparatively  thronged  and  congested  condition  of  the  streets  through 
which  the  bulk  of  its  traffic  passes,  it  will  be  interesting  to  compare  the 
casualties  on  this  railway  with  those  occurring  on  all  the  other  rail- 
ways taken  as  a  group. 

Reducing  the  ratios  to  percentages,  it  appears  that  the  casualties 
to  passengers  carried  were  39  per  cent,  less  on  the  West  End  than  on 
the  other  railways,  while  the  casualties  to  persons  on  the  street  were 
26  per  cent,  less  per  car  mile  run,  and  the  casualties  to  passengers  and 
all  other  persons  were  22  per  cent,  less  per  round  trip  on  the  other 
railways  than  on  the  West  End. 

It  also  appears  that  on  the  West  End  the  casualties  to  passengers 
and  all  other  persons  were  44  per  cent,  greater  in  the  electric  than  in 
the  horse  car  service  per  car  mile  run. 

The  whole  number  of  grade  crossings  of  railroads  by  street 
railroads,  on  the  30th  of  September  last,  as  reported  in  reply 
to  a  circular  issued  to  the  railroad  companies,  was  133 — the  total 
number  of  such  crossings  has  grown  in  the  last  two  years  from  116  to 
133.  The  most  noticeable  change,  however,  is  in  the  increase  from  26 
to  100  in  the  number  of  electric  railway  crossings,  while  the  horse  rail- 


way crossings  have  dropped  from  ninety  to  thirty-three,  and  bid  fair 
to  give  way  altogether  to  the  new  system  of  motive  power. 

If  the  construction  of  100  grade  crossings  of  railroads  by  electric 
railways  were  to  be  brought  forward  as  a  direct  and  original  proposi- 
tion it  would  be  received  with  the  serious  apprehension  which  it  de- 
serves, and  would  be  permitted,  if  at  all,  only  under  careful  restric- 
tions and  regulations  similar  to  those  which  sixty  years'  experience 
has  proved  to  be  necessary  in  regard  to  the  crossings  of  railroads  on 
the  same  level.  It  is  not  to  be  believed  that  the  allowance  of  100 
such  crossings  outside  of  the  public  highways  would  for  a  moment  be 
thought  of.  Of  all  the  perils  which  attend  travel  on  railroads  and  rail- 
ways in  this  commonwealth,  there  is  no  one  which,  in  the  apprehen- 
sion of  the  board,  is  so  serious,  both  in  its  character  and  extent,  as  that 
here  pointed  out. 

The  report  repeats  last  year's  suggestion  of  the  expediency  of  lim- 
iting the  issue  of  bonds  of  street  railway  companies  to  the  amount  of 
the  paid  up  capital  stock. 

During  the  last  year,  taking  the  street  railway  companies,  as  a 
whole,  they  issued  $4,138,850  of  additional  bonds,  while  the  addition 
to  paid  capital  stock  was  only  $2,293,039,  or  about  half  as  much.  Seven 
companies  had,  September  30,  1893,  bonds  outstanding  in  excess  of 
paid  capital  stock.  The  capital  stock  was  $2,575,000  and  the  bonds 
$5,115,500,  the  excess  of  bonds  being  $2,540,509. 

It  should  be  stated  in  justice  to  the  other  companies  that  their 
paid  capital  stock  at  the  same  date  amounted  to  $33,308,575,  while 
their  aggregate  bonded  indebtedness  was  only  $8,993,500;  so  that  the 
other  companies,  as  a  whole,  were  far  within  the  limit  above  recom- 
mended. Railroad  corporations  have  been  for  many  years  subject  to 
such  limitation  by  the  general  law  of  the  state. 

In  ten  years  the  number  of  street  railway  employes  has  grown 
from  3,846  to  8,070;  cars  from  1,926  to  4,040;  horses  have  diminished 
from  8,996  to  3,531. 

On  the  question  of  consolidations  and  the  attendant  increase  of 
capital  stock,  the  report  says: 

"  Without  going  into  details,  it  may  be  stated  that  five  purchases 
and  consolidations  have  taken  place  during  the  last  year.  The  seven 
companies  concerned — the  two  purchasing  and  the  five  purchased  com- 
panies— had  on  September  30,  1892,  before  consolidation,  according  to 
their  annual  reports  to  the  board,  a  total  capitalization  (capital  stock 
and  net  debt)  of  $3,857,140.  The  two  purchasing  companies,  after 
absorbing  the  other  five,  had  on  September  30,  1893,  according  to  their 
annual  reports  to  the  board,  a  total  capitalization  of  $8,580,077  —an  in- 
crease of  $4,722,937,  orabout  125  per  cent.  These  figures  do  not  in- 
clude the  $4,000,000  of  bonds  issued  by  the  Lynn  &  Boston,  nor  the 
excess  of  those  bonds  over  the  unfunded  debt. 

"  The  seven  companies  reported  in  1892  a  total  of  142.80  miles  of 
railway  track  owned,  and  the  two  consolidated  companies  reported  in 
1893  a  total  of  159.93  miles — an  increase  of  17.13  miles,  or  about  12 
per  cent.  It  is  gathered  from  a  comparison  of  the  two  sets  of  reports 
that,  in  the  intervening  year,  some  46.61  miles  of  original  horse  rail- 
way line  were  also  equipped  for  electric  motive  power.  Making  a 
liberal  allowance  for  the  cost  of  this  new  construction  and  re-equipment, 
there  still  seems  to  be  left  a  very  large  fraction  of  the  $4,722,937  of 
increased  capitalization  unaccounted  for;  at  least  the  board  is  unable  to 
account  for  it." 

Changes  in  the  Brooklyn  City  Railroad 
Company. 


Daniel  F.  Lewis  has  resigned  the  presidency  of  the  Brooklyn  City 
Railroad  Company,  and  has  been  elected  to  succeed  Felix  Campbell  as 
president  of  the  Long  Island  Traction  Company,  the  lessee  of  the  lines 
controlled  by  the  former  corporation  and  run  by  it.  The  Board  of 
Trustees  of  the  Traction  Company,  which  was  organized  under  the 
the  laws  of  Virginia,  and  has  a  capital  of  $30,000,000,  has  been  changed 
by  increasing  the  number  of  directors  from  five  to  thirteen.  The  execu- 
tive committee  is  comprised  of  Daniel  F.  Lewis,  E.  W.  Bliss,  Felix 
Campbell,  Crowell  Hadden,  S.  L.  Keeney  and  Martin  Joost.  Among 
the  new  directors  are  Abraham  Abraham,  of  Abraham  &  Strauss;  W. 
S.  Sloan,  of  the  Delaware,  Lackawanna  &  Western  Railroad  Company, 
and  James  Timpson,  of  the  Mutual  Life  Insurance  Company.  The 
other  officers,  besides  President  Lewis,  are  E.  W.  Bliss,  vice-president; 
W.  A.  H,  Bogardus,  general  manager,  and  Cyrus  P.  Smith,  secretary 
and  treasurer.  The  same  officers  have  been  chosen  for  the  Brooklyn 
Heights  Railroad  Company.  The  offices  held  by  Mr.  Lewis  as  presi- 
dent, and  Mr.  Bogardus  as  secretary  and  treasurer  of  the  Brooklyn  City 
Company,  have  not  yet  been  filled,  but  these  new  directors  have  been 
chosen:  Richard  L.  Edwards,  Edward  B.  Bartlett,  Frederick  A.  Van 
Iderstine,  Samuel  W.  Browne  and  Edward  Merritt.  They  succeed 
Messrs.  Bliss,  Lewis,  Keeney,  Polhemus  and  Lyman, who  have  resigned. 


Performance  of  Storage  Battery  Cars  in  Snowy 
Weather. 


The  Waddell-Entz  storage  battery  cars  in  use  upon  the  Second 
Avenue  line  in  this  city  received  a  rather  severe  test  during  the  recent 
heavy  snow  storms.  On  January  27  the  cars  ran  all  day  and  performed 
their  schedule  trips,  although  the  horse  cars  on  the  same  line  were 
running  on  half  time  with  four  horses.  On  February  14  and  15 
the  conditions  were  also  very  severe,  particularly  on  the  morning  of 
the  15th,  a  foot  of  snow  having  fallen  during  the  night.  On  both 
days  the  cars  had  no  difficulty  in  keeping  up  to  their  schedule.  Several 
of  the  daily  papers  commented  favorably  at  the  time  on  the  satisfactory 
performance  of  the  storage  battery_cars, 
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Personal. 


Mr.  L.  H.  Mclntire,  electrical  engineer  of  the  People's  Traction 
Company,  of  Philadelphia,  was  a  visitor  in  New  York  last  month. 

Mr.  F.  B.  Brownell,  president  of  the  Brownell  Car  Company,  of 
St.  Louis,  spent  a  considerable  portion  of  last  month  in  New  York. 

Mr.  John  A.  Brill,  of  Philadelphia,  was  in  this  city  recently.  He 
consider^  that  the  prospects  for  business  during  the  coming  year  are 
excellent. 

Mr.  Harold  B.  Thorne,  formerly  of  the  General  Electric  Com- 
pany, is  now  representing  the  Lewis  &  Fowler  Manufacturing  Com- 
pany, of  Brooklyn,  N.  Y. 

Mr.  E.  F.  Seixas,  formerly  of  the  Street  Railway  Gazette,  has 
connected  himself  with  the  Walker  Manufacturing  Company,  and  will 
be  located  with  Western  Manager  Barclay,  in  the  Monadnock  Building 
Chicago. 

Prof.  Sydney  H.  Short,  of  Cleveland,  has  decided  to  engage 
again  in  the  manufacture  of  electric  railway  apparatus,  and  has  been 
appointed  superintendent  of  the  new  electrical  work  of  the  Walker 
Manufacturing  Company. 

Mr.  Edward  I.  Robinson,  general  manager  of  the  Laclede  Car 
Company,  of  St.  Louis,  Mo.,  has  been  in  the  East  during  the  past 
month,  engaged  in  closing  up  some  important  contracts  for  the  com- 
pany which  he  represents. 

Mr.  Joseph  McNaugher,  Jr.,  superintendent  and  treasurer  of  the 
Pittsburgh  Steel  Hollow  Ware  Company,  of  Pittsburgh,  Pa.,  has  been 
making  an  extended  trip  in  the  interest  of  his  firm.  He  reports  a 
bright  business  outlook  for  1894. 

Mr.  W.  J.  Cook,  vice-president  of  the  McGuire  Manufacturing 
Company  of  Chieago,  111.,  made  a  trip  through  the  East  last  month. 
He  spent  some  time  in  New  York,  and  reported  the  truck  business  as 
excellent,  and  a  large  demand  for  McGuire  trucks. 

Mr.  F.  X.  Cicott,  late  manager  of  the  Railway  World  of  London, 
Eng.,  and  well  known  among  the  electrical  fraternity  in  this  country 
has  formed  a  business  connection  with  the  Pettingell- Andrews  Com- 
pany, of  Boston,  manufacturers  of  electrical  appliances. 

Mr.  G.  J.  Melms,  general  manager  of  the  Milwaukee  Electric 
Railway  Company  up  to  the  consolidation  of  that  line  with  that  of  the 
Milwaukee  Street  Railway  Company,  has  returned  from  a  Euro- 
pean trip,  and  passed  through  this  city  last  month  on  his  return  to  Mil- 
waukee. 

Mr.  Geo.  W.  Myers,  the  popular  secretary  of  the  Lewis  &  Fowler 
Manufacturing  Company,  of  Brooklyn,  N.  Y.,  was  a  recent  visitor  at 
our  office.  Mr.  Myers  reported  the  various  departments  of  the  Lewis 
&  Fowler  Company  as  busily  engaged  in  manufacturing,  and  antici- 
pates an  excellent  demand  for  supplies  during  the  coming  year. 

Mr.  H.  Ward  Leonard  read  an  interesting  paper  last  month 
before  the  American  Institute  of  Electrical  Engineers  upon  "  How  to 
Operate  an  Electric  Railway,  100  Miles  From  the  Power  Station."  Mr. 
Leonard's  plan  involves  the  ingenious  application  of  an  alternating 
current  using  step-up  and  step-down  transformers  with  his  motor 
generator  system  for  cars. 

Mr.  G.  E.  Pratt,  well  known  and  popular  in  the  street  railway 
fraternity  during  his  long  connection  with  the  Lamokin  Car  Works, 
has  severed  his  connection  with  that  company  and  has  accepted  a 
position  with  the  Jackson  &  Sharp  Company,  of  Wilmington,  Del. 
This  latter  company  is  to  be  congratulated  for  having  secured  the  ser- 
vices of  so  capable  a  representative  for  introducing  its  cars  to  street 
railway  managers.  We  extend  to  both  Mr.  Pratt  and  the  company 
with  which  he  is  connected  our  best  wishes  for  future  success. 

Mr.  T.  J.  Durnin,  who  has  for  many  years  been  manager  and 
secretary  of  the  West  Side  Railway  Company,  of  Milwaukee,  and  who 
has  retired  owing  to  the  transfer  of  that  company's  line  to  the  Milwau- 
kee Street  Railway  Company,  was  last  month  presented  a  handsome 
gold  watch,  chain  and  charm  by  the  employes  of  the  West  Side  line. 
The  charm  was  an  electric  car  worked  in  gold,  with  seven  diamonds  to 
represent  the  windows,  and  with  an  emerald  to  represent  the  headlight. 
Archibald  McNaughton,  the  retiring  superintendent  of  the  line,  was 
presented  with  a  gold  headed  cane. 

Mr.  C.  Densmore  Wyman,  of  New  York  City,  who  was  presi- 
dent last  year  of  the  New  York  State  Street  Railway  Association  and 
was  for  a  long  time  general  manager  of  the  Central  Park,  North  & 
East  River  Railroad  Company  of  that  city,  has  resigned  his  position 
with  the  General  Electric  Launch  Company  and  accepted  the  position 
of  general  manager  of  the  Milwaukee  Street  Railway  Company,  of 
Milwaukee,  Wis.  Mr.  Payne,  formerly  general  manager  and  vice- 
president  of  that  company,  will  retain  the  latter  position,  but  has  been 
obliged  to  resign  that  of  general  manager  on  account  of  the  pressure  of 
duties,  in  connection  with  his  work  as  one  of  the  receivers  of  the 
Northern  Pacific  Railroad  Company.  We  extend  our  hearty  con- 
gratulations to  both  the  Milwaukee  Street  Railway  Company  and 
Mr.  Wyman. 


Obituary. 


Mrs.  Josephine  D.  Smith,  who  has  for  several  years  past  carried 
on  the  business  of  the  late  Willard  H.  Smith  as  a  manufacturer  of  rail- 
road center  lamps  and  reflectors,  died  at  her  residence,  83  Halsey 
Street,  Brooklyn,  February,  23.  Her  death  was  the  result  of  severe 
burns  sustained  by  falling  into  a  gas  log  fire  while  suffering  from  an 
attack  of  vertigo  on  the  evening  of  February  5.  The  manufacture  of 
car  lamps,  as  carried  on  for  many  years  by  W.  H.  Smith,  under  the 


name  of  "  Smith  of  New  York,"  and  Smith  lamps  attained  a  wide  repu- 
tation, which  has  been  retained  and  increased  under  Mrs.  Smith.  The 
manufacture  and  sale  of  lamps  will  be  continued  by  her  son,  C.  E. 
Smith,  who  has  long  taken  an  active  part  in  the  management  of  the 
business. 


Severe  Tests  of  a  New  Fender. 


The  Leonhardt  automatic  safety  car  fender  has  lately  been  given 
a  series  of  severe  tests  on  the  street  lines  in  Pittsburgh,  Baltimore  and 
Washington.  The  Pittsburgh  daily  papers  make  the  following  com- 
ments on  the  tests  made  in  that  city: 

The  Pittsburgh  Press  says,  in  speaking  of  this  fender:  "  '  Hey, 
there — look  out — What's  that  blamed  fool  trying  to  do  ?'  was  the 
simple  observation  of  the  cornerman  at  Fifth  and  Wood,  shortly  after 
11  A.M., as  a  pedestrian  seemingly  threw  himself  in  front  of  car  No. 
20,  of  the  Fifth  Avenue  line.  The  officer  rushed  up  to  the  car  and 
found  the  suspected  suicide  calmly  enjoying  a  ride  in  the  pneumatic 
safety  car  fender,  which  was  being  tested  for  the  first  time  on  this 
line.  With  a  look  of  intense  disgust  the  officer  retired,  saying:  '  I 
thought  the  fellow  was  drunk  and  casting  swine  before  perils.'  The 
experiment  was  repeated,  and  was  eminently  successful  in  each  case, 
between  Wood  and  Market  Streets,  as  well  as  at  other  prominent 
points  along  the  line.  The  pneumatic  fender  bagged  its  game  every 
time  with  such  apparent  ease  and  safety  that  it  might  be  used  with 
profit  in  recruiting  Col.  Geo.  W.  Elkins'  Sunday  School,  for  it  would 
surely  fetch  the  boys.  The  Leonhardt  fender  is  a  combination  of 
pneumatic  rubber  tube  two  and  a  half  inches  in  diameter,  and  a  rope 
netting  which  can  be  detached  and  changed  to  either  end  of  the  car 
in  a  moment's  time.  The  fender  when  struck  will  lower  automatically 
and  is  also  under  full  control  of  the  motorman.  In  view  of  the  number 
of  accidents  occasioned  by  rapid  transit,  this  fender  would  be  an 
economical  addition  to  the  stock  of  a  street  railroad." 

The  Pittsburgh  Dispatch  comments  as  follows:  "  A  new  guard  for 
street  railways  invented  by  a  Baltimorean  was  given  a  practical  test  by 
the  Filth  Avenue  line  yesterday.  A  man  stationed  himself  on  the 
track  below  Wood  Street,  and  was  knocked  down  by  a  car  running  at 
full  speed.  He  fell  on  the  guard  and  was  carried  twenty  feet  before 
the  car  was  stopped.  He  was  uninjured.  The  dangerous  test  attracted 
a  great  deal  of  attention  from  pedestrians,  who  feared  the  man  was 
intending  to  commit  suicide." 

Another  prominent  Pittsburgh  paper  says:  "  A  new  safety  fender 
was  tried  on  one  of  the  Pittsburgh  Traction  cars  and  worked  very  suc- 
cessfully. A  man  stood  on  the  track  in  front  of  the  cat  on  Fifth 
Avenue  and  was  picked  up  without  injury.  He  repeated  the 
performance  successfully.  A  policeman  who  saw  the  act  thought  the 
man  was  attempting  suicide,  and  at  first  wanted  to  arrest  him." 


The  "  Pitt "  Patent  Folding  Gates. 


Folding  iron  gates  have,  of  late  years,  come  in  for  a  great  variety 
of  uses  in  situations  where  sliding  or  swing  screens  were  considered 
necessary.  The  "  Pitt  "  patent  folding  gates  manufactured  by  the 
William  R.  Pitt  Composite  Iron  Works,  New  York,  are  among  the 
best  devices  in  the  market  for  this  purpose.  They  are  simple  in  con- 
struction, and  answer  equally  well  for  closing  or  protecting  a  small 
doorway  or  an  opening  fifty  feet  or  more  in  width.  These  gates  are 
constructed  on  the  well  known  lazy  tongs  principle,  and  fold  com- 
pactly and  turn  out  of  the  way,  thereby  occupying  very  little  space. 
The  principal  feature  of  the  "  Pitt  "  patent  is  the  use  of  channel  bars 
placed  back  to  back,  thereby  giving  great  strength  and  stiffness  with 
minimum  weight.  These  gates  are  familiar  to  the  general  public, 
as  they  are  used  in  a  great  number  of  situations  where  the  hardest 
service  is  required,  such  as  on  ferry  boats,  elevator  doors,  and  in 
various  situations  as  safety  devices,  on  elevated  and  other  steam  roads. 
These  gates  have  also  had  a  large  use  on  surface  roads,  as  safety 
guards  on  the  off  side  of  platforms  and  between  motor  cars  and  trailers. 
This  company  also  manufactures  a  great  number  of  different  styles  of 
fixed  screens,  grills  and  railings,  as  well  as  the  familiar  form  of  fixed 
platform  guard,  largely  used  on  cable  and  other  lines. 

Some  New  Philadelphia  Corporations. 


The  West  Side  Traction  Company  is  a  new  company  which  is  the 
lessee  of  three  railroad  companies  controlling  about  twenty-seven 
miles  of  streets  in  West  Philadelphia.  The  capital  stock  authorized 
is  $10,000;  and  the  officers  are:  Clifford  Pemberton,  Jr.,  president; 
Frank  Mauran,  Jr.,  treasurer;  Francis  E.  Bond,  secretary. 

The  Cherry  Street  Passenger  Railway  Company  was  incorporated 
February  12,  1894,  with  a  capita!  stock  of  $12,000,  for  the  purpose  of 
constructing  and  operating  an  electric  railway.  The  president  of 
this  company  is  Henry  C.  Moore,  of  624  Tioga  Street,  Philadelphia. 
Others  interested  are,  David  C.  Golden,  McClellan  Hersh  and  Joseph 
A.  Lugar,  all  of  Philadelphia. 

The  Huntingdon  Street  &  Connecting  Street  Passenger  Railway 
Company  was  incorporated  on  February  15,  with  a  capital  stock  of 
$6,000,  for  the  purpose  of  constructing  and  operating  an  electric  rail- 
way. The  president  of  the  company  is  Geo.  D.  Widener,  of  1202  North 
Broad  Street,  Philadelphia.  Others  interested  are:  P.  A.  B.  Widener, 
W.  L.  Elkins  and  David  H.  Lane,  all  of  Philadelphia. 
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Equipment  Notes. 


James,  F.  Kelly,  of  New  York,  has  been  appointed  general  East- 
ern agent  of  the  National  Electric  Manufacturing  Company,  of  Eau 
Claire,  Wis  ,  with  headquarters  at  Room  906  Temple  Court,  New  York. 

The  Goubert  Manufacturing  Company,  of  New  York,  has  opened 
a  branch  office  at  403  Lewis  Building,  Pittsburgh,  Pa.,  which  will  be 
in  charge  of  J.  H.  Harrison.  A  full  line  of  the  Goubert  feedwater 
heaters  and  Stratton  steam  separators,  of  which  this  company  is  the 
sole  manufacturer,  will  be  kept  constantly  on  hand. 

The  Robins  Life  Guard  &  Manufacturing  Company,  of  Phila- 
delphia, Pa.,  manufacturers  of  the  Robins  life  guard,  is  equipping  the 
cars  of  the  Suburban  Traction  Company,  of  Orange,  N.  J.,  and  also 
those  of  the  Norristown  Passenger  Railway  Company,  of  Norristown, 
Pa.,  with  its  safety  device. 

Robert  Poole  &  Son  Company,  of  Baltimore,  Md.,  the  well 
known  manufacturers  of  cable  machinery  has  sent  us  a  large  drawing, 
handsomely  framed,  of  the  plant  installed  by  it  for  the  Baltimore 
Traction  Company,  on  Gilmor  Street.  The  picture  shows  a  portion  of 
the  power  station  broken  away,  with  the  machinery ,  sheaves,  etc. ,  in 
position. 

The  W.  S.  Hill  Electric  Company,  of  Boston,  Mass.,  is  meeting 
with  marked  success  in  its  efforts  to  gain  the  appreciation  of  street 
railway  managers.  This  company  manufactures  an  excellent  line  of 
switches  particularly  adapted  for  this  special  class  of  work.  Among  its 
customers  are  included  the  largest  street  railway  corporations  in 
America. 

The  Worcester  Construction  Company,  of  Worcester,  Mass.,  has 
sent  us  a  most  convenient  pocket  reference  book,  containing  useful 
data  for  street  railway  builders.  The  book  is  pocket  size,  and  is  hand- 
somely and  durably  bound.  It  also  contains  testimonials  of  different 
street  railway  companies  to  the  excellent  work  performed  by  this  con- 
struction company. 

William  Hazelton,  3d,  of  New  York,  American  representative  of 
the  Arbel  establishments,  France,  has  presented  us  with  a  large  photo- 
graph, handsomely  framed,  of  the  Arbel  Works,  at  Rive-de-Gier 
(Loire),  France.  The  wheels  of  this  company  have  an  international 
reputation,  and  the  extent  of  the  company's  works  can  be  seen  at  a 
glance  from  the  photograph. 

The  Waddell-Entz  Company,  of  Bridgeport,  Conn.,  owing  to 
the  present  financial  stringency,  has  been  forced  to  apply  for  a  receiver. 
The  officers  of  the  company  state,  however,  that  its  affairs  are  in  a 
hopeful  condition,  and  owing  to  the  valuable  nature  of  the  different 
patents  and  processes  under  its  control  it  is  expected  that  a  reorganiza- 
tion and  resumption  may  soon  be  effected. 

The  Campbell  &  Zell  Company,  of  Baltimore,  Md.,  wrote  us 
the  end  of  last  month  that  it  was  in  the  market  for  a  number  of  new  or 
second  hand  boilers  and  machine  tools.  These  include  double  and 
single  head  planer,  screw  cutting  lathes  of  different  sizes,  radial  and 
column  drills,  belt  cutting  machine,  vertical  boring  mill,  horizontal 
flange  punch,  plate  bending  roll,  plate  planer  and  suspension  drills. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin  Conn.,  is 
building  for  the  Grosvenor-Dale  Company,  at  Grosvenor-Dale,  Conn., 
its  new  coal  sheds  of  iron.  These  are  arranged  that  the  coal  can  be 
unloaded  direct  from  the  cars  into  the  pockets  without  handling.  The 
Grosvener-Dale  Company  expects  to  save  a  large  amount  of  money 
each  year  by  saving  the  expense  of  handing  its  coal  the  second  time. 

The  Pittsburgh  Steel  Hollow  Ware  Company,  of  Allegheny, 
Pa.,  reports  that  its  well  known  and  popular  steel  ware  is  meeting 
with  unqualified  success.  The  gongs  manufactured  by  this  company 
seem  to  fill  a  long  felt  want,  and  to  be  extremely  popular  with  street 
railway  companies.  The  sound  of  the  gongs  is  clear  and  pleasant  to 
the  ear;  at  the  same  time  the  bells  are  extremely  strong  and  durable. 

The  Wakefield  Electrical  Engineering  Company,  of  No.  731 
Reading  Terminal,  Philadelphia,  Pa.,  has  secured  a  contract  for  a  seven 
mile  extension  of  the  Lehigh  Traction  Company,  at  Hazleton,  Pa. 
The  road  is  to  be  built  in  a  very  substantial  manner,  and  graded  accord- 
ing to  the  best  steam  road  practice,  and  will  also  include  several  large 
trestles.  The  work  will  be  in  charge  of  A.  W.  Gilbert,  constructing 
engineer  of  the  Wakefield  Electrical  Engineering  Company. 

Ralston  &  Company,  successors  to  Ralston  &  Henry,  of  Phila- 
delphia, write  us  that  the  firm  of  Ralston  &  Henry  has  been  dissolved 
by  mutual  consent,  W.  B.  Henry  retiring.  F.  W.  Ralston,  Jr., 
will  carry  on  the  business  of  the  old  firm  under  the  name  of  Ralston  & 
Company,  and  respectfully  solicits  a  continuance  of  patronage  from 
former  customers.  He  guarantees  prompt  execution  of  orders  and  care 
in  the  filling  same,  and  also  very  low  figures  on  the  line  of  goods 
handled  by  him. 

Sheaff  &  Jaastad,  of  Boston,  is  the  title  of  a  new  firm  of  elec- 
trical, designing  and  constrncting  engineers  which  has  entered  the  field 
with  good  prospects  of  suceess.  The  principals  are  W.  N.  Sheaff, 
E.  E.,  and  A.  U.  Jaastad  M.  E.,  both  of  whom  have  had  a  long  and 
varied  experience  in  electrical  and  engineering  work.  Their  offices 
are  in  the  Gushing  Building,  Water  Street,  Boston,  where  they  are 
preparing  plans  and  specifications  for  a  5,000  H.  p.,  lighting  and  power 
plant  in  the  West,  together  with  several  others  of  a  smaller  capacity. 

H.  McL.  Harding,  of  New  York,  who  has  charge,  in  the  East,  of 
the  sale  of  the  Walker  Manufacturing  Company's  electric  railway  and 
power  transmission  machinery,  will  soon  open  an  office  in  the  hand- 
some Postal  Telegraph  Building,  corner  of  Broadway  and  Murray 
Street,  New  York.  Mr.  Harding  is  most  enthusiastic  over  the  outlook 
for  the  Walker  Manufacturing  Company  in  its  new  departure.  Mr. 


Harding  has  had  long  experience  in  the  sale  of  electric  railway 
appliances,  and  is  thoroughly  posted  on  the  needs  of  street  railway 
companies  in  this  line. 

F.  W.  Friis,  of  Newark,  manager  of  the  National  Railroad 
Detective  Agency  of  that  city,  whose  excellent  detective  work  has  given 
Mr.  Friis  a  wide  reputation  for  work  of  this  character,  has  found  the 
demands  for  experienced  operators  so  large  that  the  extension  of  his 
business  has  become  necessary.  Mr.  Friis  has,  therefore,  bought  out 
the  detective  agency  formerly  managed  by  John  S.  Wood,  at  176 
Broadway,  New  York.  Mr.  Friis  will  run  this  agency  in  connection 
with  his  National  Railroad  Detective  Agency,  and  will  call  it  the  New 
York  branch  of  his  Newark  office. 

Albert  &  J.  M.  Anderson,  of  Boston,  Mass.,  have  secured  the  con- 
tract from  the  People's  Traction  Company,  of  Philadelphia,  to  supply 
all  the  overhead  insulators  used  on  this  road.  When  it  is  taken  into 
consideration  that  every  manufacturer  of  insulators  in  rhe  United  States 
has  been  bidding  for  this  contract,  it  will  be  easily  understood  why 
Messrs.  Anderson  should  feel  proud  of  being  the  persons  selected  to 
supply  these  goods.  It  is  universally  admitted  that  this  company  man- 
ufactures a  most  perfect  line  of  street  railway  insulators.  The  com- 
pany also  carries  a  full  line  of  switches,  etc. 

The  Consolidated  Electric  Storage  Company,  of  New  York, 
and  the  Brush  Electric  Company  as  co-complainants,  have  sued  the 
Electric  Storage  Battery  Company  and  W.  W.  Gibbs,  president  (manu- 
facturers of  the  chloride  accumulator),  for  infringement,  in  the  United 
States  Circuit  Court  for  the  District  of  New  Jersey.  The  suit  is 
brought  on  the  Brush  storage  battery  patents,  recently  sustained  by 
the  United  States  Circuit  Court  of  Appeals;  more  especially  patent 
No.  337,299.  The  motion  for  preliminary  injunction  was  heard  before 
Judge  Green  at  Trenton,  on  February  20. 

The  Leonhardt  Automatic  Safety   Car  Fender  Company,  of 

Baltimore,  Md.,  has  been  given  a  thorough  and  severe  test  on  the 
street  lines  of  Pittsburgh,  Pa.,  as  well  as  in  Baltimore  and  Washington. 
In  Pittsburgh,  as  in  the  other  cities,  very  satisfactory  results  were 
obtained.  The  line  upon  which  the  test  occurred  was  Fifth  Avenue, 
and  a  number  of  men  and  boys  were  run  down  in  various  positions, 
and  were  picked  up  by  the  fender  without  injury.  These  tests  at- 
tracted a  good  deal  of  attention  from  pedestrians,  who  feared  that  the 
persons  upon  whom  the  tests  were  made  were  intending  to  commit 
suicide. 

W.  B.  Merrill  &  Company,  of  Boston,  Mass.,  the  sole  manu- 
facturers of  Tripp  metallic  packing,  report  business  as  exceptionally 
good.  The  fact  that  the  Broadway  Cable  Company  has  adopted  this 
company's  packing,  after  testing  several  other  makes,  is  significant. 
Tripp  packing  is  also  in  use  at  the  Brooklyn  Traction  Company's 
plant,  People's  Traction  Company,  Philadelphia,  and  on  the  engines 
of  the  Montreal  Street  Railway  Company.  It  has  given  excellent  sat- 
isfaction wherever  used,  and  the  company  has  yet  to  hear  of  one  sin- 
gle instance  where  the  Tripp  metallic  packing  has  been  taken  out  and 
replaced  by  other  styles  or  make  of  packing. 

Haight  &  Clark,  of  Albany,  N.  Y.,  manufacturers  of  the  special 
trolley  wheel  illustrated  in  a  recent  issue,  adapted  to  clean  the  trolley 
wires  of  ice  and  sleet  coating  in  winter,  report  an  increasing  demand 
for  this  appliance.  This  firm  writes  us  that  it  is  now  prepared  to 
negotiate  tor  the  sale  of  its  Canadian  patent.  Its  sales  in  Canada, 
though  no  special  efforts  have  been  made  to  secure  purchasers,  have 
been  most  gratifying,  while  the  call  for  the  wheel  in  the  United  States 
has  been  far  beyond  the  manufacturers'  expectations.  Haight  &  Clark 
are  also  iron  and  brass  founders,  and  have  special  facilities  for  turning 
out  iron,  brass,  composition,  aluminum  and  aluminum  bronze  from 
patterns  furnished  them. 

The  Westinghouse  Electric  &  Manufacturing  Company,  of 

Pittsburgh,  Pa.,  has  established  a  San  Francisco  agency  in  the  Mills 
Building  of  that  city.  Here  the  company  will  carry  a  large  stock  of 
its  standard  supplies  to  satisfy  immediate  wants,  and  will  be  represented 
by  H.  A.  Russell,  assisted  by  R,  B.  Elder,  both  of  whom  are  already 
well  known  in  the  electrical  business  on  the  Pacific  Coast.  The  com- 
pany's well  known  reputation  will  probably  stimulate  the  work  of  elec- 
trical construction  in  this  section  of  the  country  and  will  lead,  it  is 
thought,  especially  to  the  construction  of  a  large  number  of  long  dis- 
tance power  transmission  plants,  in  the  installation  of  which  the  Westing- 
house  Electric  &  Manufacturing  Company  has  been  especially  suc- 
cessful. 

The  Siemens  &  Halske  Electric  Company  is  rapidly  covering 
the  entire  country  with  its  representatives,  and  is  opening  offices  here 
and  there,  placing  in  charge  of  the  very  best  men  to  be  had.  An  office 
in  Boston  has  been  opened,  and  R.  C.  Wiggin,  late  chief  of  the  power 
and  motor  department  of  the  General  Electric  Company,  has  been 
appointed  agent.  Mr.  Wiggin  has  a  wide  and  successful  experience  in 
the  electrical  business,  and  cannot  fail  to  be  of  valuable  service  to  the 
company  he  now  represents.  The  wisdom  and  judgment  displayed  by 
the  Siemens  &  Halske  Company  in  securing  competent  and  popular 
men  in  the  electrical  business  as  its  representatives,  augurs  well  for  the 
future  success  of  the  company  in  this  country. 

The  Sterling  Supply  &  Manufacturing  Company,  of  47  Cedar 
Street,  N.  Y.,  is  the  title  of  a  new  corporation  organized  under  the 
laws  of  that  state.  This  company  has  purchased  all  the  patterns,  tools, 
etc.,  of  Benton  &  Key,  the  manufacturers  of  the  well  known  "Sterling" 
register,  adopted  by  the  Broadway  cable  road,  also  the  "Monitor" 
type  of  register  which  has  been  in  use  by  the  Third  Avenue  Railroad 
for  the  past  eighteen  years.  The  new  company  is  now  manufacturing 
a  large  quantity  of  registers,  and  is  well  equipped  in  every  way  to 
furnish  the  registers  in  any  quantity  on  short  notice.    The  company 


March  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


205 


will  also  manufacture  the  "  Sterling  "  sand  box,  which  has  been  re- 
ceived with  favor  among  street  railway  managers.  The  new  company 
has  ample  capital,  and  no  doubt  will  do  a  prosperous  business. 

The  Joseph  Dixon  Crucible  Company,  of  Jersey  City,  N.  J., 
has  recently  added  to  its  list  of  publications  a  most  interesting  treatise 
on  the  method  of  manufacturing  lead  pencils  entitled  "  The  History 
of  a  Lead  Pencil;"  by  Walton  Day.  This  pamphlet  forms  very  inter- 
esting reading  for  all,  and  tells  many  facts  that  will  be  new  to  a  large 
number  of  readers.  The  company  has  also  recently  issued  a  second 
and  revised  edition  of  its  pamphlet  entitled  "Graphite  as  a  Lubri- 
cant," which  is  especially  interesting  to  engineers  and  others  who  have 
machinery  under  their  care.  The  extent  to  which  graphite  is  used  for 
this  purpose  is  an  excellent  indication  of  the  satisfaction  which  it  has 
given,  but  for  the  benefit  of  those  who  wish  still  further  proof,  the 
Dixon  Company  has  included  in  this  pamphlet  testimonials  from  users 
in  all  sections  of  the  country. 

Chas.  Ludlow  Livingston,  of  Pittsburgh,  Pa.,  electrical  engineer 
and  contractor,  has  removed  his  offices  from  the  Fidelity  Building  to 
713  Penn  Avenue,  where  he  will  occupy  an  entire  floor.  Encouraged 
by  his  success  during  the  nine  months  he  has  been  in  business,  Mr.  Liv- 
ingston now  proposes  to  give  more  attention  to  the  construction  of 
electric  street  railways.  He  will  make  a  specialty  of  contracting  for 
the  complete  equipment  of  roads,  so  that  managers  can,  in  giving  him 
contracts,  center  the  entire  responsibility  for  the  satisfactory  operation 
of  the  construction  upon  one  man.  Judging  from  Mr.  Livingston's 
already  acquired  reputation  in  the  other  branches  of  the  electrical  con- 
tracting business,  he  is  fully  competent  to  bear  the  responsibility. 
Mr.  Livingston  is  assisted  by  an  able  force  of  engineers  and  superin- 
tendents who  can  be  relied  upon  to  sustain  his  reputation. 

The  Wainwright  Manufacturing  Company,  of  Massachusetts, 
manufacturers  of  corrugated  copper  tube,  feed  water  heaters, 
surface  condensers  and  expansion  joints,  etc.,  of  Boston,  writes 
us  that  it  has  transferred  to  the  Taunton  Locomotive  Manufact- 
uring Company,  Taunton,  Mass.,  the  right  to  sell  and  manufacture 
the  goods  which  it  has  supplied  for  several  years  past.  For  four  years 
the  Taunton  Company  has  manufactured  all  of  the  Wainwright  Com- 
panys'  heaters,  condensers,  expansion  joints,  and  corrugated  gaskets, 
under  a  manufacturing  contract,  and  is  thus  thoroughly  acquainted  with 
the  various  requirements  of  its  customers,  and  with  the  technical  and 
engineering  features  of  the  business.  The  long  business  experience  of 
the  Taunton  Locomotive  Manufacturing  Company,  and  its  high  repu- 
tation are  guarantees  that  the  appliances  which  the  company  manu- 
factures will  be  of  the  highest  class. 

The  Philadelphia  Engineering  Company,  of  Philadelphia,  has 
received  an  order  for  one  of  its  Corliss  winding  engines  from  the  Cham- 
berlain Coal  Company,  of  Pottsville,  Pa.,  Francis  A.  Pocock,  en- 
gineer. This  winding  engine  has  34  in.  steam  cylinders,  6c  in.  stroke, 
to  be  operated  by  steam  at  125  lbs.  pressure  per  square  inch,  generated 
by  a  battery  of  Stirling  boilers.  The  engines  are  provided  with  the 
Stevenson  link  reversed  by  steam  gear,  with  an  oil  cataract.  The 
engine  is  to  be  of  the  standard,  Philadelphia-Corliss  liberating  valve 
gear,  controlled  by  a  sensitive  governor  of  the  Porter  type.  The  hoist- 
ing drums  are  10  ft.  in  diameter.  10  ft.  long,  with  powerful  hand  and 
steam  brakes.  The  adjustment  of  the  lift  is  effected  by  a  toothed  gear 
clutch,  thrown  in  and  out  with  worm  gearing.  The  main  shaft  bear- 
ings are  17  ins.  in  diameter  by  30  ins.  long,  the  body  of  the  shaft 
between  the  bearings  being  19  ins.  in  diameter,  the  central  bearing 
being  iq  X  3°  ins-  The  engine  is  to  lift  an  unbalanced  load  of  50,000 
lbs.  at  the  rate  of  1,000  ft,  per  minute.  The  engine  and  drums  will 
about  325,000  lbs. 

The  Buffalo  Forge  Company,  of  Buffalo,  N.  Y.,  manufacturers 
of  power  blowers  and  exhaust  fans,  whose  apparatus  is  illustrated  in 
this  issue,  has  met  with  a  remarkable  call  for  large  buildings.  School 
trustees,  especially ,  have  learned  the  value  of  this  company's  system, 
and  have  from  time  to  time  recommended  the  purchase  of  Buffalo 
plants.  We  have  seen  copies  of  letters  received  by  this  company  from 
trustees  and  principals  of  schools  which  speak  in  the  highest  terms  of 
this  apparatus.  One  letter  from  C.  L.  Plunkett,  of  Salt  Lake  City, 
Utah,  described  the  use  of  the  Buffalo  Forge  system  in  the  Lincoln 
school  of  that  city.  Mr.  Plunkett,  among  other  remarks  says:  "  Yes- 
terday, with  the  temperature  hovering  close  to  zero,  a  test  of  all  the 
school  buildings  in  this  city  was  made,  and  one  of  the  Buffalo  Forge 
Company's  plants,  that  in  the  Lincoln  School  in  the  Sixth  Ward,  carried 
off  all  the  laurels.  The  temperature  in  the  nine  rooms  during  the 
entire  day  varied  only  2  degs.  from  the  other,  and  to  accomplish 
this  result  only  700  lbs.  of  slack  were  used,  at  a  cost  of  less  than  a  $1.00. 
All  of  the  time  in  this  building  the  apparatus  is  delivering  thirty  cubic 
feet  of  outside  air  for  each  of  the  500  pupils  domiciled  there  per 
minute.  You  will  note  that  the  above  results  are  even  better  than  in 
the  Lehi  plant  last  winter — which  plant,  by  the  way,  is  the  pride  of  all 
the  people  of  Lehi." 

The  Page  Belting  Company,  of  Concord,  Mass.,  has  sent  us  a 
very  handsome  calendar  for  1*94,  giving  a  view  of  the  seventy-two  and 
seventy-one  inch,  three-ply  World's  Fair  Crown  tandem  belts  in  use  in 
Chicago,  and  in  connection  with  the  Allis  engine,  and  described  in  the 
Street  Railway  Journal.  The  photograph  was  taken  by  an  expos- 
ure of  twelve  minutes,  while  the  belt  was  running  at  5,600  ft.  per  min- 
ute under  a  full  load.  The  perfection  of  the  running  of  the  belts  is 
shown  by  the  absence  of  flap  and  vibration.  A  copy  of  the  award 
given  to  the  Page  Belting  Company,  and  of  the  medal  awarded,  is 
given  on  the  calendar.  Also  given  are  a  number  of  testimonials  of  the 
value  of  the  Page  belts.  The  company  writes  us  that  among  other  re- 
cent orders  it  has  sold  a  large  belting  equipment  to  the  Suburban 
Electric  Railway  Company,  of  Elizabeth,  N.  J.  This  contract,  which  is 
for  fifty-two,  forty-two  and  forty  inch  belts,  was  awarded  the  Page 


Company  for  Crown  belting,  among  eleven  competitors.  The  com- 
pany has  also  received  an  order  for  a  fifty-four  inch  belt  from  the 
Union  Railway  Company,  of  New  York.  During  the  last  month  the 
company  has  executed  orders  for  15,000  ft.  and  upwards  of  Crown  and 
Eureka  Dynamo  belting  for  shipment  to  Japan. 

Warren  Webster  &  Company,  with  works  at  Camden,  N.  J., 
and  Chicago  office  at  No.  2  Canal  Street,  Chicago,  111.,  reports  among 
the  many  orders  received  for  the  Webster  vacuum  feed  water  heater 
and  purifier,  one  from  the  Pullman  Palace  Car  Company,  Pullman, 
111.  This  is  for  three  more  Webster  vacuum  feed  water  heaters  and 
purifiers,  aggregating  over  5,000  H.  P.,  to  equip  this  company's  entire 
works,  also  one  from  the  Williams  vacuum  system  of  steam  heating, 
so  as  to  utilize  the  waste  exhaust  steam  without  back  pressure  upon 
engines  for  heating  purposes.  Past  orders  received  from  the  Pullman 
Company  have  amounted  to  2 ,700  H.  P. ,  and  were  for  apparatus  installed 
in  the  Pullman  plant  at  Pullman,  111.,  during  the  past  four  years. 
These  times  of  small  margins  are  compelling  a  close  scrutiny  as  to  the 
methods  in  manufacturing,  in  order  to  secure  greatest  economy  in  the 
use  of  steam.  Warren  Webster  &  Company  claim  to  have  the  best 
methods  for  correcting  feed  water  for  boilers,  and  for  utilizing  exhaust 
steam  for  heating  purposes  without  back  pressure  upon  engines,  giving 
the  best  results  upon  all  points  of  economy.  They  built  their  present 
new  works  at  Camden,  N.  J.,  last  year,  and  are  now  commencing  an 
extension  of  60X65  ft.  in  their  wrought  iron  department.  Examina- 
tions and  estimates  are  made  by  them  free  of  charge. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  finds  business  constantly  increasing,  and  has  been  obliged  to  take 
another  floor  in  the  building  which  is  occupied  in  Pittsburgh.  The 
company  is  now  employing  about  twenty-five  men  at  its  works  exclu- 
sively in  the  manufacture  of  pick-up  fenders  and  wheel  guards.  The 
safety  devices  of  this  company  have  been  so  often  described  in  this 
publication  that  their  particulars  are  familiar  to  our  readers,  and  re- 
quire no  further  description.  The  February  contracts  of  this  com- 
pany called  for  500  pick-ups  and  wheel  guards.  The  high  reputation 
of  the  device  has  spread  to  all  sections  of  the  country  and  even  fur- 
ther, for  among  the  requests  for  information  and  prices  received  by  the 
company  were  some  for  fenders  to  be  used  in  Australia  and  New 
Zealand.  The  company  has  also  under  contemplation  the  establish- 
ment of  a  Canadian  agency.  The  company  is  building  150  wheel 
guards  for  the  Philadelphia  Traction  Company,  and  has  closed  a  large 
contract  in  New  Orleans.  Several  other  large  contracts,  it  is  expected, 
will  be  closed  soon  and  these,  when  completed,  will  be  announced  in 
the  Street  Railway  Journal.  In  Williamsport,  Pa.,  the  fender 
is  in  use  on  the  Passenger  Railway  Company,  and  Mr.  Young,  the 
superintendent  of  the  road,  writes  that  it  recently  saved  a  boy's  life. 
The  Central  Traction  Company,  of  Pittsburgh,  also  reports  four  lives 
being  saved  by  the  fender  board. 

The  Robinson  Electric  Truck  &  Supply  Company,  of  Boston, 
Mass.,  is  building  Robinson  radial  trucks  as  rapidly  as  possible  on 
orders  for  immediate  delivery.  It  expects  to  ship  about  forty  radial 
trucks  during  the  month  of  February.  The  Robinson  Company  has 
designed  a  new  truck  for  four  wheel  cars,  which  is  radically  different 
in  principles  of  construction,  ftom  any  truck  now  in  the  market.  It  is 
extremely  easy  in  riding,  and,  it  is  claimed,  has  less  of  the  end  teeter- 
ing motion  than  any  four  wheeled  truck  yet  brought  out.  This  truck 
will  be  ready  to  put  on  the  market  this  spring.  Mr.  Robinson's  repu- 
tation as  a  truck  designer  and  builder  is  too  well  and  favorably  known 
to  need  comment  here.  His  production  of  the  radial  truck  is  sufficient 
proof  of  this.  Mr.  Robinson's  promise  therefore,  to  bring  out  a  four 
wheel  truck  "differing  in  principles  of  construction  from  any  truck 
now  in  the  market,"  will  arouse  a  great  deal  of  interest,  and  the  new 
truck  will  be  watched  for  by  railway  men  on  the  alert  for  something 
better  than  they  now  have.  The  Robinson  radial  is  claimed  to  be 
the  best  truck  known  for  cars  having  bodies  eighteen  feet  and  upwards 
in  length.  The  new  four  wheel  truck,  however,  is  designed  to  meet 
the  demands  of  those  who  use  short  or  light  cars.  It  is  adapted,  never- 
theless, to  carry  as  long  and  heavy  a  car  as  any  four  wheel  truck  in 
the  market,  and  with  greater  steadiness.  The  new  truck  is  known  as 
the  "  Robinson  Aiax  Truck." 

The  Young  Lock  Nut  Company,  of  New  York,  at  this  season 
of  the  year,  when  the  construction  of  new  street  railways  and  the 
repairing  or  changing  of  old  lines  is  engaging  the  attention  of  both  the 
financial  and  engineering  world,  is  the  recipient  of  many  inquiries  in 
regard  to  its  lock  nut.  This  device,  although  opposed  in  its  action 
to  the  spring  washers  so  long  in  use,  is  not  only  theoretically  correct 
in  all  the  principles  on  which  superiority  is  claimed  for  it,  but  three 
years'  hard  test  have  shown  that  these  claims  are  well  founded.  To  no 
more  severe  work  could  it  be  put  than  on  the  elevated  railroad  in  this 
city,  where  a  two  years'  test  resulted  in  its  adoption.  Many  other 
roads  are  using  it  with  equal  success.  It  is  simple;  its  action  is  gov- 
erned by  a  natural  and  never  failing  law;  it  is  efficient,  and  above  all 
in  these  days,  it  is  a  matter  of  economy  which  should  not  be  overlooked 
by  any  railroad.  Among  the  advantages  claimed  for  it  are  that  no 
one  can  be  imposed  on  by  the  use  of  poor  metal  in  its  manufacture,  as 
the  quality  of  the  meterial  used  does  not  enter  into  the  question  as  with 
the  spring  washer,  where  it  is  the  main,  we  might  say,  only,  considera- 
tion. It  can  be  reversed,  and  has  not  to  be  thrown  into  the  scrap 
heap  after  one  application.  The  following,  lately  received  from  D.  S. 
Carll,  chief  engineer  of  the  Washington  &  Georgetown  Railroad, 
speaks  for  itself:  "Replying  to  yours  of  the  14th  inst.,  would  state 
that  the  Young  lock  nut  is  giving  us  entire  satisfaction  where  used. 
We  are  using  these  locks  on  the  bolts  that  fasten  our  gripguards  to 
their  brackets  around  curves.  We  formerly  had  a  jam  nut  on  these 
bolts  and  they  were  continually  getting  loose;  but  since  using  the 
Young  lock  nut  they  have  given  us  no  trouble  at  all," 
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The  Mather  Electric  Company,  of  Manchester,  Conn.,  has  been 
reorganized,  and  the  management  taken  into  the  hands  of  a  syndicate 
of  Hartford  capitalists.  The  old  board  of  directors  has  resigned  and 
the  following  officers  have  been  chosen:  President,  Maro  S.  Chapman; 
vice-president,  T.  C.  Perkins;  secretary  and  treasurer,  John  L.  Bunce. 
Directors:  Charles  E.  Perkins,  T.  C.  Perkins,  M.  S.  Chapman,  Henry 
A.  Redfield,  Charles  M.  Jarvis.John  L.  Bunce  and  Norman  McD. 
Crawford.  The  new  officers  are  all  men  prominent  in  electrical  and 
mechanical  circles,  and  intend  to  inaugurate  an  aggressive  policy  in 
the  manufacturing  field.  The  new  superintendent  of  the  electrical  man- 
ufacturing departments  is  Theodore  Gonet,  formerly  connected  with 
the  Westinghouse  Electric  &  Manufacturing  Company.  He  will  have 
associated  with  him  W.  E.  Powell,  now  of  the  Mather  Company. 
Maro  S.  Chapman  is  largely  interested  in  a  number  of  paper  mills  in 
New  England,  is  president  of  the  Perkins  Electric  Lamp  Company, 
and  the  Waring  Electric  Company,  both  of  Manchester,  and  until  the 
present  time  has  been  vice-president  of  the  Mather  Electric  Company. 
Thomas  C.  Perkins,  although  a  young  man,  is  well  known  in  the  elec- 
trical fraternity,  especially  in  the  West,  through  his  association  until 
recently  with  W.  B.  Pearson,  of  Chicago,  as  Western  representa- 
tives of  the  Ball  &  Wood  Company,  of  New  York  City.  John  L. 
Bunce  has  been  connected  with  the  Perkins  Switch  Company  and  also 
with  the  Pope  Manufacturing  Company,  of  Hartford.  Charles  E. 
Perkins  is  a  well  known  expert  and  patent  lawyer,  of  Hartford.  Henry 
A.  Redfield  is  president  of  the  Phoenix  National  Bank,  of  Hartford. 
Charles  M.  Jarvis,  president  of  the  very  successful  Berlin  Iron  Bridge 
Company,  of  East  Berlin,  Conn. ,  is  too  well  known  to  require  intro- 
duction, as  is  also  Norman  McD.  Crawford,  of  Philadelphia,  an  elec- 
trical railway  engineer  in  connection  with  the  Pennsylvania  Railway 
Company,  the  Philadelphia  Traction  Company,  etc.,  etc.,  etc.  The 
company  starts  out  under  the  reorganization  free  of  all  debt,  with  a 
paid  up  capital  of  $250,000.  The  company  intends  to  make  a  specialty 
of  large  dynamos  and  generators.  In  anticipation  of  the  heavy  work 
in  which  the  company  expects  to  engage,  it  has  recently  erected  a  new 
shop,  200  X  5°  ft* ,  equipped  with  a  twenty  ton  traveling  crane. 

WESTERN  NOTES. 

The  Metropolitan  Electric  Company,  of  Chicago,  111.,  is  having 
large  sales  of  its  new  "  Metropolitan"  lamp,  which  is  giving  good  satis- 
faction. This  company  has  moved  into  its  new  building  186 — 188 
Fifth  Avenue,  Chicago,  where  it  has  ample  store  and  office  facilities, 
besides  warerooms.  and  is  putting  in  a  large  line  of  staple  goods  to 
take  care  of  all  orders  without  delay. 

The  Jones  Bros.  Electric  Company,  of  Cincinnati,  O. ,  is  about 
to  put  upon  the  market  a  new  lightning  arrester,  which  is  claimed  to 
be  the  simplest  and  most  reliable  manufactured.  This  arrester  is 
manufactured  in  three  designs,  one  for  electric  street  car  use,  one  for 
station  work  and  the  third  for  outside  work.  The  company  writes  us 
that  it  will  send  a  full  description  of  this  arrester  upon  application. 

The  Bass  Foundry  &  Machine  Works  of  Fort  Wayne,  Ind., 
the  success  of  whose  car  wheels  was  mentioned  in  our  last  issue,  turns 
out  a  wheel  which  is  giving  good  satisfaction  where  used.  The 
greatest  care  is  taken  in  the  manufacture  of  this  wheel,  and  the  agents 
of  the  company  justly  take  pride  in  the  high  grade  of  article  which 
the  company  manufactures.  The  list  of  users  of  this  company's  wheels 
is  large  and  constantly  increasing. 

The  Lunkenheimer  Company,  of  Cincinnati,  O.,  whose  renew- 
able seat  gate  valve  has  been  illustrated  and  described  in  these  col- 
umns, is  having  remarkable  success  in  introducing  the  valve  in  street 
railway  and  electric  light  and  power  stations.  The  valve  has  a  number 
of  important  features  which  recommend  it  for  service,  and  the  claims 
made  for  it  are  its  simplicity,  strength  and  compactness,  and  seem  to 
be  well  substantiated  by  the  service  the  valve  is  giving. 

The  Fulton  Truck  &  Foundry  Company,  of  Cleveland,  O.,  as 
mentioned  in  our  last  issue,  has  established  a  general  Eastern  office  in 
the  Havemeyer  Building,  New  York.  Wm.  Hazleton,  3d,  who  is 
well  known  to  the  street  railway  fraternity,  is  in  charge,  and  has  a 
handsomely  furnished  office  on  the  thirteenth  floor,  where  he  will  be 
ready  at  all  times  to  explain  the  merits  of  the  Fulton  Truck  &  Foundry 
Company's  steel  truck,  the  "  Imperial,"  and  other  appliances  manu- 
factured by  it. 

The  American  Car  Company,  of  St.  Louis,  started  up  its  works 
on  full  time  in  the  middle  of  February,  and  is  now  working  on  a  large 
number  of  orders  received  from  various  parts  of  the  country.  During 
the  recent  shutdown,  the  management  has  had  the  works  made  more 
perfect  in  its  appointments  than  ever,  placing  them  in  an  unrivalled 
position  for  turning  out  the  largest  amount  of  fine  work.  The  com- 
pany expects  its  paint  shop,  with  a  capacity  of  160  cars  at  one  time,  to 
be  filled  in  the  future  with  new  cars  in  fulfillment  of  orders  now  on  its 
books. 

The  Fitzgerald-Van  Dorn  Company,  of  Lincoln,  Neb.,  manu- 
facturers of  the  well  known  Van  Dorn  drawbar  for  electiic,  cable  and 
elevated  railroads,  writes  us  that  business  during  1893  was  very  satis- 
factory, considering  the  universal  stagnation  in  trade,  and  that  business 
had  already  opened  for  1894  with  a  boom.  This  company's  drawbar 
is  now  in  operation  on  some  forty  lines  cf  street  railroads,  including 
elevated,  cable  and  electric.  The  company  has  recently  added  to  its 
list  of  customers  the  Philadelphia  Traction  Company,  the  Electric 
Traction  Company,  uf  Philadelphia,  and  several  other  important 
companies.  Several  improvements,  it  is  stated,  have  been  added  to  the 
drawbar  during  the  past  few  months,  and  its  manufacturers  claim  now 
that  it  is  without  a  peer  in  the  market. 

The  Charles  Munson  Belting  Company,  of  Chicago,  has 
received  an  order  for  141  ft.  of  sixty  inch,  three-ply,  Eagle  belt  from 


the  American  Wire  Company,  of  Cleveland,  O.  It  was  especially 
gratifying  to  this  company  to  receive  the  order,  as  the  circumstances 
under  which  it  was  awarded  showed  that  merit  was  the  quality  con- 
sidered. The  Munson  Company  put  in  two  forty-four  inch,  three-ply 
belts  at  the  American  Wire  Works  four  years  ago,  which  have  given 
splendid  satisfaction.  They  have  never  given  the  least  trouble,  and 
have  transmitted  full  horse  power  ever  since  they  were  first  placed  on 
pulleys.  These  belts  travel  7,000  ft.  a  minute,  and  are  subject  to  very 
severe  strain.  They  are  still  in  excellent  condition,  and  will  last  the 
Wire  Company  for  a  long  time  to  come. 

The  Ohio  Brass  Company,  of  Mansfieid,  O.,  manufacturer  of 
electric  railway  supplies,  is  putting  a  new  track  bonding  device  on  the 
market.  This  is  a  steel  cap  which  is  made  to  fit  snugly  over  the  end  of 
the  bonding  wire,  and  into  the  hole  which  is  drilled  in  the  rail.  The 
mode  of  fastening  is  as  follows:  The  end  of  the  wire  is  pushed  through 
the  hole,  and  the  cap  is  slipped  over  it  and  both  are  then  inserted  into 
the  rail.  A  few  blows  of  a  hammer  are  sufficient  to  fasten  it  into  place. 
The  crimp  in  the  cap  extending  its  whole  length  allows  it  to  shrink 
into  the  wire  sufficiently  tight  to  insure  a  perfect  air  and  moisture  proof 
joint.  The  facility  and  ease  with  which  these  are  used,  together  with 
their  low  selling  price  will  surely  recommend  them  to  every  street 
railroad  man.  The  Ohio  Brass  Company  also  advises  us  that  its  new 
catalogue  is  now  ready  for  distribution. 

The  G.  C.  Kuhlman  Company,  of  Cleveland,  O.,  is  evidently  not 
troubled  wirh  the  general  depression  in  business  which  is  prevalent  in 
all  sections  of  the  country.  This  company  seems  to  have  no  difficulty 
in  obtaining  orders  at  all  times  for  its  cars,  and  its  works  at  present  are 
extremely  busy  turning  out  rolling  stock.  Among  the  cars  on  which 
this  company  is  now  engaged  are  six  for  the  Cleveland  &  Berea  Rail- 
way Company  and  eighteen  cars  for  the  Cleveland  Electric  Railway 
Company.  The  work  on  these  latter,  especially,  is  to  be  the  finest 
possible,  and  these  cars  when  finished  will  be  deservedly  a  source  of 
pride  both  to  the  railway  company  and  to  the  manufacturers.  Mr. 
Kuhlman  is  expecting  to  close  other  contracts  shortly  with  two  large 
roads  outside  of  Cleveland,  which  will  compel  the  company  to  make 
large  additions  to  its  already  extensive  works,  which  are  now  being 
run  to  their  full  capacity. 

H.  F.  J.  Porter  and  Albert  Fisher,  of  Chicago,  have  formed  a 
partnership  under  the  name  of  Fisher  &  Porter,  and  will  carry  on  a 
contracting  and  engineering  business,  with  offices  at  1025  Monadnock 
Block.  Their  line  will  be  the  complete  equipment  of  steam  plants, 
giving  special  attention  to  large  work.  Mr.  Porter  was  formerly  first 
assistant  mechanical  engineer  at  the  Exposition  during  its  construction, 
and  afterward  assistant  chief  of  the  machinery  department.  Mr.  Fisher 
has  been  well  known  as  the  Chicago  representative  of  the  Ball,  Water- 
town  and  Green  engine  companies.  Fisher  &  Porter  have  recently 
been  made  Western  representatives  of  the  Providence  Steam  Engine 
Company,  builders  of  the  improved  Green  engine,  and  of  the  Altoona 
Manufacturing  Company,  builders  of  the  M.  A.  Green  engine.  They 
are  also  making  arrangements  with  other  Eastern  manufacturers  as 
agents,  so  as  to  be  able  to  handle  a  great  variety  of  business. 

J.  L.  Barclay  of  Chicago,  is  now  occupying  his  new  business 
quarters  on  the  sixteenth  floor  in  the  south  end  of  the  Monadnock 
Building,  in  Chicago.  The  suite  of  offices  is  admirably  planned  for 
handling  Mr.  Barclay's  electrical  interests,  and  was  primarily  selected 
by  him  for  exploiting  the  sales  of  the  Walker  Manufucturing  Company's 
electric  railway  and  electric  power  transmitting  machinery,  the  Central 
and  Western  selling  departments  of  that  company's  business  being 
under  Mr.  Barclay's  immediate  supervision.  H.  McL.  Harding,  who 
also  represents  the  above  company,  has  his  headquarters  for  the 
Eastern  department  in  New  York.  While  the  general  electrical  inter- 
ests of  the  Walker  Manufacturing  Company  will  receive  the  combined 
attention  of  Messrs.  Harding  and  Barclay,  all  selling  business  directly 
connected  with  the  Western  and  Middle  States  will  be  exclusively 
transacted  at  the  Chicago  headquarters.  District  and  sales  agents  are 
now  being  appointed  in  the  various  districts;  among  the  latter  are  men 
who  have  the  confidence  of  street  railway  managers,  and  thoroughly 
posted  in  the  details  of  the  business.  Mr.  Barclay  feels  very  much 
encouraged  at  the  business  outlook  notwithstanding  the  financial  de- 
pression, inquiry  for  the  heavy  types  of  generators  and  motors,  such 
as  the  Walker  Company  manufactures,  being  numerous.  A  description 
of  these  machines  will  be  published  in  a  later  issue. 

The  St.  Louis  Car  Company,  of  St.  Louis,  reports  business  as 
very  brisk  and  the  prospects  for  the  future  very  encouraging.  The 
company,  as  mentioned  in  the  last  issue,  has  recently  received  a  con- 
tract from  the  People's  Traction  Company,  of  Philadelphia,  Pa.,  for 
400  electric  motor  cars.  250  of  these  are  to  be  built  immediately,  and 
the  remainder  as  the  railway  company  demands.  One-half  will  be 
closed  cars  with  twenty  foot  bodies,  and  the  remainder  open  cars  with 
twenty-eight  foot  bodies.  The  latter  will  have  coach  seats,  and  will  be 
very  similar  in  design  and  arrangement  to  the  standard  long  cars  used 
in  St.  Louis,  and  built  by  the  St.  Louis  Car  Company.  Both  closed 
and  open  cars  will  each  be  mounted  on  two  four  wheel,  maximum 
traction  trucks,  and  equipped  with  two  twenty-five  horse  power,  Gen- 
eral Electric  single  reduction  motors.  The  car  company  reports  a 
very  large  sale  of  its  No.  8  truck,  of  the  suspended  spring  base  type. 
The  general  manager  of  the  company,  P.  M.  Kling,  is  perfecting  a 
new  four  wheel  truck  to  be  used  under  long  cars.  Besides  the  Phila- 
delphia order  the  company  has  also  contracted  to  send  300  cars  to 
various  points  throughout  the  country,  such  as  Pottstown,  Pa.,  St. 
Louis,  Scranton,  Pa.,  Topeka,  Kan.,  which  are  among  the  largest 
buyers.  The  St.  Louis  contract  is  that  of  the  Baden  &  St.  Louis  Rail- 
road Company,  which  calls  for  ten  twenty  foot  cars,  with  seven  coach 
seats  on  each  side,  double  doors,  mounted  on  the  St.  Louis  Car  Com- 
pany's improved  No.  8  steel  truck,  and  propelled  by  two  twenty-five 
'horse  power,  General  Electric  single  reduction  motors. 
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New  Publications. 


The  Genett  Air  Brake  for  Cable  and  Electric  Railways.  Pub- 
lished by  the  Genett  Air  Brake  Company,  Chicago,  111. 
This  is  a  handsomely  gotten  up  and  illustrated  catalogue  of  the 
Genett  air  brake.  The  efficiency  and  practical  operation  of  this  sys- 
tem has  been  well  shown  by  the  numerous  roads  adopting  it  for  their 
cars,  and  the  results  of  tests  published  from  time  to  time  in  the  Street 
Railway  Journal.  The  catalogue  treats  of  the  description  of  the 
system,  fully  explaining  its  construction  and  operation,  and  also  clearly 
illustrating  all  the  different  parts  in  detail,  as  well  as  the  manner  of 
adjusting,  operating  and  maintaining  these  brakes.  A  large  illustra- 
tion is  shown  of  the  application  of  the  Genett  system  to  a  typical 
motor  car  and  trailer  street  railway  train.  The  catalogue  is  hand- 
somely printed  and  illustrated,  and  gives  much  valuable  information 
regarding  the  system. 

Dynamo  and  Motor  Building-  for  Amateurs,  With  Working 
Drawings.  By  Lieut.  C.  D.  Parkhurst,  New  York.  The  W.  J. 
Johnston  Company,  Limited.  163  pages,  71  illustrations.  Price 
fr.oo. 

There  is  a  fascination  in  the  use  of  electrical  machinery  which 
appeals  with  great  force  to  most  people,  and  induces  many  to  seek  a 
more  intimate  acquaintance  with  the  methods  of  generating  and  utiliz- 
ing electrical  power.  The  book  mentioned  above  gives  in  clear  and 
concise  form  instructions  for  building  simple  forms  of  motors  and 
dynamos  which  will  give  fairly  efficient  results.  These,  if  followed  by 
the  student,  will  not  only  give  him  apparatus  which  has  a  commercial 
value,  but  what  is  more  important,  will  give  him  that  practical  knowl- 
edge of  mechanxal  and  electrical  principles  involved  in  the  working 
of  electrical  machinery,  which  he  can  attain  in  no  other  way.  The 
work  is  accompanied  with  working  drawings  and  other  aids  for  helping 
the  reader  in  constructing  motors  and  dynamos.  An  appendix  is  added 
in  which  is  contained  data  of  some  of  the  high  type  dynamos  and 
motors,  which  will  be  of  assistance  should  the  amateur  wish  to  design 
any  other  types  than  those  treated  in  the  book. 

After  the  Fair:  The  Twenty-fifth  Anniversary  Souvenir  of  the 
Page  Belting  Company.  Published  by  the  Page  Belting  Com- 
pany, Concord,  Mass. 

The  excellent  exhibit  which  the  Page  Belting  Company,  of  Con- 
cord, N.  H.,  made  at  the  World's  Fair,  Chicago,  formed  a  striking 
feature  of  that  exposition,  and  is  familiar  to  our  readers  through  illus 
trations  given  of  the  principal  installations  made,  in  our  issues  last 
year,  during  the  continuance  of  the  fair.  The  desire  to  provide  a 
permanent  record  of  the  exhibits  shown  at  Chicago,  which  the  company 
could  present  to  its  friends  and  customers,  has  induced  the  Page  Com- 
pany to  issue  the  handsome  pamphlet  whose  title  is  given  above. 
This  pamphlet  contains  views,  not  only  of  the  special  exhibits  made  in 
the  machinery  and  electrical  buildings  by  the  Page  Company,  but 
also  of  the  exhibits  made  by  the  engine  and  electrical  companies  and 
other  machine  builders  in  which  the  Page  belts  were  an  essential  and 
important  factor  in  transmitting  power.  Views  are  also  given  of  the 
Intramural  power  station,  showing  the  installment  of  Crown  belting, 
and  of  lighting  plants  in  various  parts  of  the  grounds,  in  which  Page 
belts  were  used.  The  testimonials  of  a  large  number  of  users  of  the 
belts  at  the  fair  are  included  in  the  pamphlet,  together  with  views  of 
the  offices  of  the  company  and  its  works  at  Concord,  N.  H. 

The  Inventions,  Researches  and  Writings  of  Nikola  Tesla,  by 
T.  Commerford  Martin,  New  York.  Published  by  The  Electrical 
Engineer.  Cloth,  500  pages,  330  illustrations  and  new  portrait. 
Price  $4. 

The  extended  investigations  of  Mr.  Tesla  in  the  electrical  field 
have  opened  up  to  us  an  immense  tract  of  hitherto  unexplored  terri- 
tory, and  have  not  only  enlarged  our  conceptions  of  the  properties  of 
the  mysterious  force  electricity,  but  indicate  a  direction  in  which  still 
more  wonderful  discoveries  will  probably  be  made  before  many  years. 
Too  much  credit  can  hardly  be  given  to  that  class  of  inventors  of  which 
Mr.  Tesla  is  a  type,  who,  almost  alone  and  unaided,  have  devoted 
their  energies  to  increasing  our  knowledge  of  the  operation  of  elec- 
trical force  tn  new  fields.  The  practical  value  of  many  of  Mr.  Tesla's 
inventions  and  discoveries  has  already  been  demonstrated,  and  all  have 
an  important  bearing  on  electrical  development. 

The  first  part  of  the  book  contains  an  account  of  Mr.  Tesla's  work 
in  polyphase  currents,  some  of  which  have  proved  of  inestimable  value 
in  perfecting  the  plans  of  the  Niagara  Falls  power  transmission  plant. 
The  second  section  of  the  work  treats  of  the  electrical  experiments 
performed  by  Mr.  Tesla  with  currents  of  high  potential  and  high  fre- 
quency, and  the  third  includes  a  variety  of  his  inventions  in  other 
branches  of  electrical  work,  such  as  dynamos,  motors,  arc  lamps,  etc. 
In  that  section,  some  of  the  Tesla  early  "  phase  "  motors  are  described. 

The  work  contains  Mr.  Tesla's  most  important  lectures  and  writ- 
ings which,  though  previously  published,  have  been  so  scattered  as  to 
be  often  inaccessible.  The  author,  Mr.  Martin,  has  used  his  usual 
careful  judgment  in  compiling  the  work  and  has  made  even  the  most 
abstruse  and  technical  of  the  investigations  so  attractive  that  even  the 
non-technical  reader  will  find  it  appealing  irresistibly  to  his  interest. 


Articles  of  incorporation  were  filed  at  Elizabeth,  N.  J.,  February 
15  by  the  Suburban  Railway  &  Electric  Company,  the  incorporators  of 
which  are  James  B.  McGiffert,  of  Roselle,  W.  B.  Ilosmer,  of  Boston, 
John  S.  Bartlett  and  Charles  H.  Fewhall,  of  Lynn,  Mass.  The  capital 
stock  of  the  company  is  f  300,000. 


List  of  Street  Railway  Patents. 

U.  S.  Street  Railway  Patents  Issued  January  23,  1894,  to 
February  13,  1894,  Inclusive. 


January  23. 

Trolley  Wheel — George  C.  Bourdereaux,  Peoria,  111.    No.  513,076. 

A  trolley  for  electric  cars  comprising  two  separable  portions  or 
halves  fitted  together  to  form  the  trolley  wheel  and  a  casing  for  the 
trolley  bearings,  a  series  of  rollers  inclosed  by  said  casing  and  having 
enlarged  bearing  ends  and  a  central  bearing  shaft  constructed  to  engage 
the  enlarged  ends  of  said  series  of  rollers. 

Motor  Support  for  Motor  Trucks — Walter  S.  Adams,  Philadel- 
phia, Pa.,  assignor  to  J.  A.  Brill,  same  place.  No.  513,226. 
The  first  claim  of  this  patent  reads  as  follows:  In  combination,  the 
side  bars,  a  cross  bar  or  bars,  the  web  of  which  extends  upwardly,  hav- 
ing an  outward  bend  or  enlargement  on  the  end  or  ends  adjacent  to  the 
side  bars,  and  a  thimble  having  recesses  within  which  both  the  side 
bars  and  the  enlarged  ends  of  the  cross  bar  or  bars  lie,  the  metal  of  the 
thimble  resisting  downward  stress  of  the  cross  bars  independent  of  any 
other  connection. 


Pat.  No.  513,226. 


Car  Brake — G.  M.  Brill,  Philadelphia,  Pa.    No.  513,229. 

In  a  car  brake  the  combination  of  brake  beams,  brakes  secured 
therein,  equalizers  secured  to  the  beams  and  directly  connected  to- 
gether. An  upright  lever  included  in  the  connecting  mechanism  and 
means  connected  with  the  car  wheels  for  primarily  operating  the  up- 
right lever  and  drawing  the  ends  of  the  equalizers  each  toward  the 
opposite  beam. 

Track  Sweeper  for  Railways — G.  M.  Brill,  Philadelphia,  Pa.  No. 
512,230. 

Sweeping  brooms  are  supported  at  opposite  ends  of  the  car  truck, 
in  such  a  way  that  they  may  be  revolved  when  desired.  These  brooms 
rest  normally  in  contact  with  the  rail.  All  brooms  are  operated  from 
the  same  source  of  power,  in  such  a  way  that  they  may  be  all  simulta- 
neously operated,  or  by  disconnecting  one  or  more,  the  others  may  be 
operated  independently. 

Car  Bbake — George  F.  Brandau,  Cohoes,  N.  Y.    No.  513,298. 

A  swinging  brake  shoe  normally  held  away  from  the  track  and 
having,  a  cam  portion  and  adapted,  when  released,  to  fall  by  gravity 
into  contact  with  a  car  track.  The  cam  portion  engages  with  the 
brake  block,  in  such  a  way  as  to  force  it  into  engagement  with  the  car 
wheel. 

Electric  Motor  for  Street  Cars — Benjamin  G.  Lamme,  Pitts- 
burgh, Pa. ,  assignor  to  the  Westinghouse  Electric  &  Manufacturing 
Company,  same  place.    No.  513,401. 

In  a  motor  for  electric  cars,  an  armature  mounted  upon  the  axle  of 
the  car,  and  two  field  magnets  independently  sleeved  upon  the  axle  and 
suspended  at  their  rear  ends  from  the  car  body. 

Span  Wire  for  Overhead  Electric  Railways— Sidney  H.  Short, 
assignor  to  the  Short  Electric  Railway  Company.  No.  513,426. 
Covers  the  use  of  parallel  overhead  conductors  with  span  wires 

composed  of  two  or  more  sections,  the  sections  being  insulated  from 

each  other. 

Safety  Brake — Kitchell  A.  Maynard,  Kansas  City,  Mo.,  assignor  of 
one  half  to  William  M.  and  Geo.  M.  Randall.    No.  513,432. 
Consists  of  a  brake  pivotally  carried  by  a  cable  car,  and  having  its 

lower  end  passing  into  the  grip  slot,  and  friction  rollers  carried  by  said 

lever  at  the  upper  and  lower  sides  of  said  grip  slot,  and  adapted  to 

bear  upon  the  upper  and  lower  sides  of  the  slot  rails. 

January  30. 

Trolley  Wire  Finder— Edward  Gale,  Peoria,  111.    No.  513,566. 

A  trolley  pole  and  wheel,  with  a  revoluble  guard  extending  later- 
ally beyond  the  vertical  planes  of  the  sides  of  the  wheel. 

Dynamo  Brush — W.  H.  Fleming,  Bayonne,  N.  J.    No.  513,611. 

A  brush  consisting  of  successive  layers  of  wire  gauze  put  together 
under  high  pressure,  and  disposed  diagonally  to  the  length  of  the 
brush. 

CAR  Brake— Herbert  E.  Collett,  Chelsea,  Mass.,  assignor  of  three- 
fourths  to  Herbert  E.  Collett,  Jr.,  Lynn,  Mass.,  and  Charles  W. 
Armstrong  and  James  Howard  Bing,  Philadelphia,  Pa.  No. 
513,670. 

Covers  a  sectional  rotary  brake  staff  in  combination  with  a  ratchet 
fast  to  its  lower  section,  and  so  arranged  as  to  form  a  clutch.  A  com- 
panion clutch  member  is  fast  to  the  upper  section,  and  a  cap  encloses 
the  clutch  mechanism  and  is  attached  to  the  ratchet. 
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Car  Brake— Willard  Curtiss,  Grand  Rapids,  Mich.,  assignor  of  one 
half  to  Wm.  T.  Powers  and  Wm.  H.  Powers,  same  place.  No. 

513.672. 

In  connection  with  a  cable  car  and  slot  rails,  employs  a  laterally 
and  vertically  movable  bar,  having  a  brake  shoe  adapted  to  engage 
said  slot  rails,  springs  to  maintain  said  bar  in  mid-position  laterally, 
and  means  for  vertically  moving  said  bar. 

Wheel  Fender  or  Guard  for  Cars — Georg  Blakistone,  Baltimore, 
Md.  No.  513,701. 

Consists  essentially  of  a  sheet  of  flexible  material,  attached  at  its 
rear  end  to  the  car,  and  having  a  loose  bar  on  its  front  end  suspended 
by  means  of  operating  cords  or  chains  from  the  car  platform.  The 
sheet  is  normally  held  up  by  the  cords  or  chains,  and  lowered  as 
occasion  demands. 


Pat.  No.  513,670.  Pat.  No.  513,711. 


Wheel  Fender  for  Cars — Georg  Blakistone,  Baltimore,  Md.  No. 
513.702. 

Embraces  the  sheet  employed  in  No.  513,701,  with  the  addition  of 
supporting  rods  and  springs  to  hold  down  the  outer  end  of  the  sheet. 

Safety  Fender  or  Trap — Georg  Blakistone,  Baltimore,  Md.  No. 
5I3.703- 

Same  as  No.  513,702,  with  an  automatic  tripping  device  to  release 
the  fender. 

Railroad  Rail  Joint — Arthur  J.  Moxham,  Johnstown,  Pa.  No. 
5i3.7ii-  _ 

A  rail  joint  consisting  of  a  base  plate  supported  by  two  vertical 
sides  provided  with  two  angular  feet,  a  brace  on  one  side  attached  to 
the  ends  of  abutting  rails,  and  a  separate  splice  bar  acting  as  a  washer 
for  said  bolts. 

Combined  Chair  and  Cross-Tie  for  Railroad  Rails  in  Track — 
Arthur  J.  Moxham,  Johnstown,  Pa.    No.  513,712. 
A  metallic  cross-tie  having  a  rail  chair  struck  up  therefrom,  form- 
ing a  rail  seat,  the  metal  of  the  tie  being  forced  out  laterally  in  the 
operation  of  striking  up  the  chair. 

Electric  Connection  for  Railway  Rails — Alfred  Green, 
Rochester,  N.  Y.,  assignor  of  one-half  to  William  Rosbrough,  same 
place.    No.  513,777. 

The  combination  with  the  rails  of  an  electric  railway  of  a  return 
conductor  wire  and  wire  connections  provided  with  stems  and  slots, 
said  wire  being  removably  fixed  in  the  slots;  the  wire  extends  and  is 


Pat.  No.  513.777- 


supported  beyond  the  ends  of  one  or  more  rails  in  each  direction 
whereby  when  the  wire  is  unfastened,  as  by  unsoldering,  so  that  the 
rails  may  be  removed  without  interrupting  the  current. 

Trolley   Pole  Stand — Gustav  Valley  Cleveland,  assignor  to  the 
Steel  Motor  Company,  same  place. 

This  comprises  a  base  plate  for  attaching  to  the  car  top,  a  trolley 
pole  plate  bearing  a  socket  for  engaging  the  trolley  pole,  such  trolley 
pole  plate  being  suspended  by  means  of  links  the  links;  from  the  one 
side  engage  hooks  or  opposing  members  of  the  base  plate ;  the  links 
from  the  other  side  of  the  trolley  pole  plate  engage  a  crosshead.  A 
coiled  spring  connects  with  and  acts  on  the  crosshead  in  the  direction 
to  hold  the  links  taut. 

Spring  Spoke  Wheel — Gustaf  Valley,  Cleveland,  O.    No.  513,848. 

Covers  a  wheel  consisting  of  a  rim  provided  with  curved  seats 
upon  its  inner  periphery,'  flat  spring  metal  spokes  substantially  U 
shaped,  a  recessed  hub,  and  securing  blocks  and  bolts  adapted  to 
detachably  secure  said  spokes  to  the  curved  seat  and  hub. 

Street  Railway  Brush — Philip  A.  Coonradt  and  Arthur  R.  Coonradt, 
Rockford,  111.    No.  513.888. 

Covers  the  combination  of  a  brush  for  each  rail  and  a  spring  bar 
for  each  brush  having  an  adjustable  connection  with  a  part  of  the 
truck,  the  brush  having  an  adjustable  connection  with  a  bar,  a  shaft, 
a  flexible  connection  between  one  spring  bar,  and  shaft  and  a  flexible 
connection  between  the  other  spring  bar  and  the  first  mentioned  flexi- 
ble connection  passing  over  suitable  pulleys. 

Power  Transmitting  Mechanism  for   Electric  Locomotives — 
Mark  W.  Dewey,  Syracuse,  N.  Y.,  assignor  to  the  Dewey  Corpor- 
ation, same  place.    No.  513,895. 


Covers  the  combination  with  an  electric  motor  and  a  shaft  or  wheel 
to  be  driven,  of  an  electric  speed  reducing  mechanism  connected  to 
the  moving  part  of  the  motor  and  to  the  shaft  or  wheel,  and  consisting 
of  two  parts  in  close  proximity  to  and  adapted  to  electrically  attract 
or  repel  each  other.  A  friction  clutch  is  also  connected  to  the  moving 
part  of  the  motor,  and  to  the  said  shaft  or  wheel. 

February  6. 

Conduit  Electric  Railway — Rufus  C.  Beardsley,  Lafayette,  Ind. 
No.  514,056. 

Comprises  a  slotted  conduit,  switch  boxes  arranged  alongside  the 
same,  electric  switches  in  the  boxes,  movable  parts  of  which  project 
into  the  conduit,  and  removable  covers  for  the  boxes  upon  which  a  por- 
tion of  the  switches  is  mounted. 

Closed  Conduit  Electric  Railway — Frank  M.  Ashley,  Hawthorne, 
N.  J.    No.  514,112. 

Comprises  a  closed  conduit  and  a  traveling  switch  moving  in  the 
the  same,  the  latter  consisting  of  a  body  mounted  upon  wheels,  an 
armature  carried  by  but  movable,  independent  of  the  body,  brake 


Pat.  No.  513,895. 

shoes  bearing  upon  the  wheels,  and  a  system  of  levers  connecting  the 
armature  with  the  brake  shoes,  whereby  a  movement  of  the  former  will 
be  imparted  to  the  latter. 

Electric  Railways — Frank  M.  Ashley,  Hawthorne,  N.J.  No.  514,113. 

Embraces  an  overhead  wire  divided  into  sections,  an  underground 
wire  divided  into  corresponding  sections,  branch  wires  connecting  the 
corresponding  sections  of  the  two  wires  together,  and  a  hanger  located 
at  the  joints  between  the  sections  of  the  overhead  wire,  the  same 
consisting  of  two  metallic  plates  bolted  to  the  opposite  sides  of  a  block 
of  insulating  material,  the  ends  of  the  wire  sections  being  connected 
respectively  to  the  two  metallic  plates,  and  a  said  branch  wire  con- 
nected to  one  of  said  metallic  plates. 

Electric  Railway  Conduit — Frank  M.  Ashley.  Hawthorne.  N.  J. 
No.  514,114. 

Embraces  a  conduit  divided  into  two  compartments  located  in  the 
same  horizontal  plane,  one  of  which  is  closed  and  the  other  open,  a 
traveling  switch  moving  in  the  closed  conduit  and  rails  located  above 
and  below  the  switch  upon  which  the  latter  runs,  one  of  said  rails 
being  sectional,  and  a  sectional  conductor  located  in  the  open  com- 
partment with  its  sections  connected  respectively  with  the  sections  of 
the  sectional  rail. 

Electric  Railway — Oscar  A.  Enhohn,  New  York,  assignor  to 'Ed- 
ward C.  Reiss  and  John  J.  Ashley  .Brooklyn,  N.  Y.,  and  Frank  M. 
Ashley,  Hartshorne,  N.  J.    No.  514,120. 

Comprises  a  conduit  divided  into  two  longitudinal  compartments, 
one  sealed  and  the  other  open,  a  circuit  controller  running  in  the  open 
compartment,  and  electro-magnetic  apparatus  carried  with  the  collector 
and  controlling  the  movements  of  the  circuit  controller. 

Safety  Guard  for  Street  Cars— George  T.  Foster,  Rochester, 
N.  Y.    No.  541,121. 

Embraces  cranked  arms  pivoted  to  a  car,  curved  rods  attached  to 
said  arms  at  one  end  and  connected  with  slotted  keepers  on  the  car  at 
the  other  end,  a  cross  rod  connecting  the  arms,  a  network  attached  to 
the  cross  rod  and  curved  rods,  and  a  pneumatic  fender  mounted  on 
shafts  provided  with  rollers,  said  shafts  entering  sockets  in  the  cranked 
arms,  and  springs  for  forcing  the  fender  forward.  In  connection  with 
the  foregoing  employs  a  supplementary  guard. 

Underground  Electric  Conductor — Henry  A.  Seymour,  Washing- 
ton, D.  C,  assignor  to  the  Short  Electric  Railway  Company, 
Cleveland,  O.    No.  514,133. 

Comprises  a  tube  flexible  on  its  under  side,  an  electrical  conductor 
located  within  the  tube  and  supported  therein  out  of  contact  with  the 
inner  walls  of  the  tube,  and  electrical  contacts  secured  to  the  under 
side  of  the  tube  and  adapted  to  be  lifted  into  contact  with  the  electrical 
conductor  by  an  under-running  trolley. 

Closed  Conduit  for  Electric  Railways — Henry  A.  Seymour, 
Washington,  D.  C,  assignor  to  the  Short  Electric  Railway  Com- 
pany, Cleveland,  O.    No.  514,134. 

Embraces  an  inverted  shell  and  an  electric  conductor  secured  to  its 
under  side,  an  electric  conducting  diaphragm  secured  to  the  depending 
edges  of  the  shell,  and  retained  out  of  contact  with  the  conductor  by 
its  gravity,  and  adapted  to  be  forced  upwardly  into  contact  therewith 
by  an  under-running  trolley. 

Safety  Car  Fender — George  Latz,  Baltimore,  Md.    No.  514,234. 

A  safety  fender  attached  to  the  truck  frame,  and  constructed  with 
spaced  slats,  the  higher  portion  of  which  is  placed  horizontally  and  the 
lower  portion  projecting  forwardly  and  downwardly  inclined  with  an 
eye  at  the  lower  end  thereof,  and  a  connecting  bar  which  extends 
through  the  eyes  of  all  the  slats. 
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Electric  Trolley  Wheel  Shield— Henry  S.  Pruyn,  Hoosick  Falls, 
N.  Y.    No.  514,274. 

In  an  electric  railway,  an  electrical  conductor  mounted  along  the 
roadway,  a  hood  or  covering  protecting  said  conductor  and  open  on  its 
under  side,  a  car  adapted  to  travel  along  the  roadway,  a  current  col- 
lecting device  carried  by  the  car  and  passing  up  under  the  hood  to 
make  contact  with  the  conductor,  and  a  shield  carried  by  and  protect- 
ing the  contact  device  and  extending  under  the  edge  of  the  hood.  Also 
covers  a  trolley  wheel  for  electric  railways  provided  with  a  guttered 
shield. 

Trolley  Wire  Shield — Louis  Eschner,  Philadelphia,  Pa.  No. 
514.353. 

Embraces  an  open  bottomed  shield  or  guard,  an  internal  insu- 
lating block  mounted  upon  one  side  of  said  shield,  and  a  conductor 
secured  to  said  insulating  block  and  having  both  an  upwardly  project- 
ing and  a  downwardly  projecting  flange  beyond  the  same  whereby  it  is 
adapted  for  receiving  a  trolley  either  from  above  or  from  below. 

Cable  Grip — John  A.  Tauberschmidt,  Washington,  D.  C.  No.  514,389. 

A  cable  grip  constructed  with  two  pivoted  and  peforated  jaws 
forming  the  lower  grip  member,  and  an  upper  grip  member  having 
lateral  integral  projections  extending  outward  through  the  perforations 
of  the  pivoted  jaws  to  engage  the  said  jaws  exteriorly  and  lock  them. 

February  13. 

Electric  Railway — Paul  W.  Leffler,  Minneapolis,  Minn.,  assignor  to 
Leffler  Electro-Magnetic  Railway  Company,  Chicago,  111.  No. 
514.561. 

Consists  of  a  car  having  a  system  of  armature  magnets  and  a  series 
of  field  magnets  in  the  line  of  travel,  the  car  being  furnished  with  an 
automatic  rotary  pole  changer  and  a  rotary  magnetic  controller  driving 
said  pole  changer  and  operated  by  the  field  magnets,  whereby  the 
adjacent  magnetic  members  are  excited  with  a  constant  and  opposite 
polarity. 


\  — ■ — 

Pat.  No.  514,749. 

Car  Brake — John  Kerwin,  Detroit,  Mich.,  assignor  of  one-half  to 
Andrew  McBride  and  John  Campbell,  same  place.  No.  514,655. 
A  brake  consisting  of  bands  extending  over  the  top  of  each  of  the 
truck  wheels  and  a  compensating  lever  fulcrumed  between  the  wheels 
and  connected  at  its  extremities  with  said  bands,  and  a  lever  for  operat- 
ing the  band  over  the  front  wheel. 

Pole  for  Electric  Railways— Ed w.  W.  Serrell,  New  York.  No. 
514,665.  _ 

A  metallic  pole  composed  of  three  or  more  members,  having  their 
bodies  wider  at  one  end  than  the  other,  and  united  at  the  center  by 
angle  irons  throughout  their  length,  and  tie  bands  surrounding  the  pole 
at  intervals. 

Bond  Wire  for  Electric  Conductors — Alfred  Hoffman  and  Joseph 
Brogan,  Milwaukee,  Wis.    No.  514,714. 

A  bond  wire  with  laterally  bent  ends  and  washers  with  radial 
channels  for  the  admission  of  the  portions  of  the  wire  adjacent  to  the 
points,  so  that  the  wire  may  lie  flush  with  the  outer  surface  of  the  said 
washers. 

Electric  Railway  System— Paul  W.  Leffler,  Minneapolis,  Minn., 
assignor  to  the  Leffler  Electro-Magnetic  Railway  Company, 
Chicago,  111.    No.  514,718. 

Consists  of  a  car  or  other  travelling  body,  a  magnetic  field  extend- 
ing along  the  line  of  travel,  a  magnetic  armature  carried  by  the  car, 
a  magnetic  pole  changing  mechanism  operating  according  to  the  speed 
of  the  car,  so  that  the  forces  of  magnetic  attraction  and  repulsion  will 
co-operate  to  propel  said  car. 

Life  Guard  for  Street  Cars — Theophile  Euphrat.    No.  514,749. 

Consists  of  a  scoop  catcher  suspended  from  above  the  bottom  of 
the  front  edge  of  the  car,  having  its  front  edge  close  to  the  rails  and  a 
little  in  advance  of  the  front  edge  of  the  car. 

Trolley— John  A.  Williams,  Altoona,  Pa.    No.  514,801. 

Consists  of  a  hanger  having  the  edges  of  the  arms  curved  inwardly, 
and  removable  shaft  blocks  seated  in  said  hanger,  and  trolley  wheel 
shaft  keyed  to  the  said  blocks  and  hanger. 

Insulating  Joint—  Emil  F.  Gennert,  Brooklyn,  N.Y.    No.  514,822. 

Consists  of  two  sections  provided  with  interlocking  lateral  flanges, 
strips  of  insulating  material  separating  the  ends  and  flanges,  and  a  cup- 
shape  ring  pressed  or  clamped  over  them  and  separated  therefrom  by 
strips  of  insulating  material. 

Electric  Railway  Conduit— Robert  L.  Hampton,  Athens,  Ga.  No. 
514. 827. 

A  conduit  having  a  trolley  rail  chamber  with  a  slot  in  its  top  and  a 
drainway  below,  and  a  cable  way  located  at  the  side  of  the  trolley  rail 


and  provided  with  removable  rack  bars  to  support  and  separate  the 
cables. 

Electric  Switch  for  Railroads — Wm.  M.  Henderson  and  Wm.  C. 
Henderson,  Philadelphia,  Pa.    No.  514,850. 

Consists  of  a  combination  of  levers  actuated  by  the  wheels  of  the 
car  and  in  connection  with  electric  mechanism  to  operate  the  switch. 
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Electrically  Operated  Street  Indicator  for  Cars — Henry  C. 
Barker,  St.  Louis,  Mo.,  assignor  to  Jacob  Stocke,  Jr.,  and  Henry 
C.  Beekman,  same  place.    No.  514,878. 

Consists  of  an  indicator  carried  by  the  car,  a  cam  block  located  on 
the  trolley  wire,  a  contact  piece  on  the  trolley  arm  and  a  contact  point 
on  the  car  having  electrical  connection  with  said  indicator  and  operating 
the  same  when  the  cam  is  engaged  by  the  trolley. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company,  Havemeyer  Building,  New  York. 


Annual  Meeting  of  the  National  Electric  Light 
Association. 


The  Seventeenth  Convention  of  the  National  Electric  Light  Asso- 
ciation was  held  in  Washington,  D.  C,  February  27,  28  and  March 
1,  1894. 

Some  of  the  topics  for  discussion  were:  "  What  is  the  Most  Eco- 
nomical Size  for  Arc  Dynamos?"  "Arc  Lights  on  Incandescent  Circuits;" 
"How  to  Rate  Arc  Lamps;"  "  Underground  Circuits;"  "  How  to  Wire 
Buildings;"  "Commercial  Alternating;  Motors;"  "Electrolytical  Effects 
of  Return  Currents;"   "  Motors  vs.  Flat  Rates;"   "  Storage  Batteries." 

A  paper  entitled  "  Electric  Lighting  at  the  World's  Fair,  and  Some 
of  Its  Lessons,"  was  illustrated  with  stereopticon  by  T.  C.  Martin  and 
L.  Stiringer.  There  was  also  one  entitled  "  The  Importance  of  Com- 
plete Metallic  Circuits  for  Electric  Railways,"  by  J.  H.  Vail,  which  is 
given  on  another  page  in  this  issue. 


The  Lake  Shore  Route. 


The  Lake  Shore  Route,  between  Buffalo  and  Chicago,  is  cele- 
brated all  over  the  world  as  affording  the  embodiment  of  luxury  in 
travel.  Its  new  Day  Coaches  are  sixty  feet  in  length,  and  will  seat 
fifty-eight  people,  comfortably.  They  are  fitted  with  the  Gould  plat- 
form and  automatic  coupler,  Westinghouse  air  brakes  and  signal, 
heated  with  steam  taken  from  the  locomotive,  and  at  night  are  bril- 
liantly lighted  with  Pintsch  gas,  for  which  purpose  five  elegant  bronze 
chandeliers  depend  from  the  roof  of  the  car. 

The  interior  of  the  coaches  is  finished  in  mahogany,  highly 
polished  and  paneled.  Each  coach  has  a  nice  lavatory  and  toilet.  The 
latest  models  contain  separate  toilet  rooms — one  for  ladies  and  one  for 
gentlemen.  The  car  seats  are  of  the  style  known  as  the  Mason  tilting, 
with  high,  spring  backs  and  broad  seats.  They  are  richly  upholstered 
in  crimson  plush.  The  windows,  which  are  of  plate  glass,  are  large, 
and  each  is  fitted  with  a  spring-roller  curtain,  in  shade  to  blend  with 
the  interior  finish,  and  every  feature  is  of  the  best. 

The  dining  cars  in  service  on  the  trains  of  the  Lake  Shore  &  Mich- 
igan Southern  Railway  are  operated  by  the  company.  The  cars  are 
neat  and  tasty  in  all  their  appointments.  Great  care  is  exercised  to 
provide  the  patrons  of  the  Lake  Shore  Route  with  a  service  which  shall 
prove  satisfactory.  Asa  result,  dining  on  the  trains  of  the  road  is 
accomplished  in  a  very  satisfactory  and  comfortable  way. 

The  sleeping  cars  in  service  on  the  Lake  Shore  Route  are  of 
Wagner  build.  Ordinarily,  they  contain  twelve  sections,  a  state-room, 
a  smoking  apartment,  and  toilets  for  ladies  and  gentlemen.  In  some 
instances,  however,  there  are  cars  containing  sixteen  sections,  the  state- 
room being  omitted.  Every  valuable  device  is  embodied  in  their 
construction. 

The  Lake  Shore  operates  a  most  perfect  sleeping  car  service 
between  the  cities  of  Chicago,  Cleveland,  Buffalo,  New  York  and  Bos- 
ton in  connection  with  the  New  York  Central  and  Boston  &  Albany 
Railways.  This  is  not  only  the  direct,  best  and  only  double  track 
route  between  the  cities  mentioned,  but  the  Lake  Shore  is  the  only  line 
from  Chicago  conveying  passengers  into  New  York  City  without  a 
ferry  transfer.*** 


210 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  3. 


QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS. — Corrected  by  Spencer  Trask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
Feb  19. 


Company. 

Par. 

Capital. 

Period . 

%  last  dlv.  1 

Date 

of 
Issue. 

Bid. 

113 

3 

Bid. 

101 
101 
101 
100 
100 

102>; 
112 

112 

110 

Ask'd 

STOCKS. 

Watervlelt  Turnpike  &  R.  R 
Co  

100 
100 

750,000 
240,000 

QFeb. 

1* 

1890 
1863 

115 

BONDS. 

Date 

Of 

Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Ask'd 

Albany  R.  R.  Co.,  1st  Mort. . . 
"       "     "   2d  Mort.... 

"   3d  Mort.... 
"       "     "   4th  Mort... 
"        •'     "   5th  Mort... 
•       "     "   Consol  Mtg 
"     "  Debenture.. 
Watervllet  Turnpike  &  R.  R., 

Watervllet  Turnpike  &  R.  R., 

1865 
1873 
1875 
1880 
1888 
1890 
1891 

1889 

1889 

40,000 
20,000 
28,500 
11,500 
50,000 
350,000 
200,000 

350,000 

150,000 

J.  &  J. 
M.&  N. 
J.  &  J. 
M.  &  S. 
M.  &  S. 
J.  &  J. 
M.&  N. 

M.  &N. 

M.  &N. 

5 
7 
7 

6 
5 
5 
6 

6 

6 

1905 
1893 
1895 
1905 
1913 
1930 
1901 

1919 

1919 

115 
115 

BALTIMORE  STOCKS  AND  BONDS.— Corrected  by  Hambleton  &  Co., 
Bankers,  9  Soutli  Street,  Baltimore,  Md.,  Feb.  19.    Stock  quotations  are 
prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

> 

3 
+3 

3 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS 

25 
50 

50 
25 

1.000,000 

3,000,000 

300,000 
5,000,000 

Quart. 

3 
1 

80 
30 
60 
15 

90 

33 
05 
15* 

City  &  Suburban  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

BONDS. 

Date 

ot 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask.d 

"         "        cons.  mort. . 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 

City  Pass.  R.  R.  Co  

18B3 
1S92 

18S9' 
1892 
1891 
1891 

250,000 
500.0C0 
2,000.000 
1.500,000 
1,750,000 
1,250,000 
2,000,000 

J.  &  J. 

J.&D. 
M.&N. 
J.  &  D. 
M.  &  S. 

6 

5 
5 
5 
5 
6 
6 

1912 

1922 
1929 
1942 
1901 
1911 

110 
109 
105 
108 
101M. 

Kit;.. 
111 

112 

109L.> 

105J4 

109 

102 

105 

111* 

BOSTON  STOCKS — Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange.  Feb.  19.    Stock  quotations  are  prices  per  share 

Company. 

Par 

Capital. 

Period . 

J.  &  J. 
J.  &  J. 

> 

CO 
03 

vt 

Date 

of 
Issue. 

Bid. 

Ask'd 

50 
50 

$6,400,000 
9,0&5,000 

4 

3 

1887 
1S90-1892 

76 

77 

44  J£ 

BROOKLYN  STOCKS  AND  BONDS.—  Corrected  by  C.  E.  Staples  &  Co., 
215  Montague  Street,  Brooklyn,  Feb.  19.  Stock  quotations  are  per  cent, 
values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Broooklyn  City  R.  R.  Co 

10 

100 
100 

100 
100 

6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

162^ 

163* 

Brooklyn  Traction  Co.,  pref.. 

'•        "  common. 
Coney  Island  &  Brooklyn 
R.  R.  Co  

1893 
1893 

Oct.  1. 

4 

Long  Island  Traction  Co  

1893 

17 

18 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

350,000 

3,000,000 

300.000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 

1893 

102 

coney  Island  &  Brooklyn 
R.  H.  Co.,  1st  bonds  

J.  &  J. 

J.  &  J. 

P.  &  A. 

F.  &  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  certificates  

South  Brooklyn  Central  R.  R. 
Co.,  1st  

104 

100 
107 

South  Brooklyn  Central  R.  R. 

Brooklyn  City  R.  R.  Co.,  1st. 

109 

CHARLESTON  STOCKS  AND  BONDS.— Corrected  by  A.  C.  Kaufman 

Charleston,  S.  C,  Feb.  19.  Stock  quotations  are  prices  per  share. 


V_y  U  1  1  1  [jCXllj  t 

Par 

capital. 

$100,000 
250,000 

Period 

> 
•3 

3 

■w 

Date 

of 
Issue. 

DM 
.Dill. 

A  air'/* 

STOCKS. 

60 
25 

J.  &  J. 

70 

6 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 
5 

1915 
1906 

CHICAGO  STOCKS  AND  BONDS. — Corrected  by  William  B.  Wrenn,  167 

Dearborn  Street,  Chicago,  111.,  Feb.  21. 

Company. 

Par. 

Capital. 

Period. 

> 
+-> 

CO 

a 
3 

2* 
Hi 
4 

8K 

m 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 
100 
IPO 
100 
100 
100 

$9,000,000 
1,000,000 
500,000 
5,500,000 
1,250,000 

13,189,000 

Q.-J. 

A.  &0. 

Q.-J. 
J.  &  J. 
Q.-J. 
Q.-F. 

300 

100 

500 

226X 

625 

135 

315 

North  Chicago  City  

North  Chicago  Street.  

228 

West  Chicago  Street  

136 

BONDS. 

Date 
of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

$ 

Principal 
Due. 

Bid. 

Ask'd 

4,619,500 
400,000 
500,000 
1,850,000 
2,350,000 
4,100,000 
1,500,000 
2,000,000 

J.  &  J. 
F.  &  A. 
M.  &  N. 
M.&N. 
J.  &  J. 
M.  &N. 
F.  &  A. 
J.  &  D. 

IH 

6 

6 
4* 
5 
5 
5 
6 

100 
102 
105 
98 
102 
101 X 

1883 

1903 
1900 
1927 
1906 

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 
West  Chicago  Street  

99* 

102 
98 
103 

West  Chicago  Street,  Tunnel. 
"        "       Deb.  6's 

102* 

CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Edstis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  Feb.  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

50 
50 
100 
100 
100 
100 

$0,750,000 
1,600,000 
300,0011 
500,000 
100,000 
3,000,000 

Q.-J. 
Q.-J. 

6 
5 

105!^ 
107J/2 

106 
110 

Mt.  Adams  &  Eden  Park  

60 
95 
19 

65 
100 
20* 

"        '•        "  Pref. 
Cin.  Newport  &  Cov.  St.  Ry. 

6 

BONDS. 

Date 

Of 

Issue 

Amount 
Out-  » 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

50,000 
50,000 
50,000 

100,000 

150,000 
50,000 
50,000 
100,000 
200,000 
280,000 
125,000 
300,000 
200,000 
100,000 
250,000 
250,000 

J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.  &  O. 
A.&  O. 
A.&O. 
J.&D. 
M.&S. 
J.  &  J. 
J.&  J. 
J.  &  D. 
A.  &  O. 
M.  &  S. 
J.  &  J. 

1 
7 
7 
4 
5 
6 
6 
6 
6 
5 
7 
6 
5 
7 
6 

July,  1894 
July,  1895 
July,  1896 

100 
101* 
104 
99 
101 
101 
107* 
HI* 
102^ 
104)4 
105 
101 

"         "  extendedj 
Mt.  Adams  &  Eden  Park 

"               "  10-20'S 
it                  tt  CElblG 

Cin.  Inclined  Plane  Ry  

104 

106 

100X 

103 

103 

110 

112^ 

July,  1895 
July.  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap. '93-1908 
Mar.  1912 
1932 

105 
109 
101* 

"           "     5-20'S  2d. 
S.  Covington  &  Cincinnati. . 
S.Cov.&  Cin.  2d  Mort.gold  6's 

112^ 
112* 

115 
115 

CLEVELAND  STOCKS  AND  BONDS.— Corrected  by  W.J.  Hayes  &  Sons, 
Bankers,  Cleveland,  O.,  Feb  19. 

Company. 

Par 

Capital. 

Period. 

> 

CO 

£ 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

The  Cleveland  Electric  Ry.  Co. 
The  Cleveland  City  Ry.  Co. . . . 

10C 
100 

12,000,f00 
8,000,000 

1893 

1893 

50 
55 

51 

57 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 
"        "        City      "  " 

1893 
1893 

2,000,000 
2,849,000 

M.— S. 

5 

1910 

101 

102tf 

March.  1894.] 
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DETROIT  STOCKS.— Corrected  by  Cameron  Cdrrie  &  Co.,  Bankers  and 
Brokers,  82Grlswold  Street.  Detroit,  Feb.  19. 


Company. 

Par. 

Caj  ltal. 

Period. 

1  %  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS 

Fort  Wayne  &  Belle  Isle  Ky.  Co. 
Detroit  Citizens  Street  Ky.  Co. 
Wyandotte  &  Detroit  River  Ky . 

100 
100 
100 

$250,000 
2,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS  Corrected  by  J.  G.  Mackintosh  &  Co.,  Bankers,  Holy 

oke,  Mass.  Feb.  19. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

Springfield  street  R.  R.  Co  

100 
100 
100 

1,000,000 
250,000 
60,000 

J.  &  J. 
J.  &  J. 

4 
4 

3il0 
200 
100 

225 
225 
125 

Northampton  Street  R.  R  

LOUISVILLE  STOCKS  AND  BONDS.  —  Corrected  by  Ai.mstedt  Bros. 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  Feb.  19. 

Company. 

Par. 

Capital. 

Period. 

> 
3 

CO 
tS 

■w. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ky,  Co.,  pref . . . 
Louisville  St,  Ry.  Co.,  com.. . . 

100 
100 

61 ,000,000 
5,000.000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

84 
33 

85 
34 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  mort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 

M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

98 
114 
114 

85 

98*? 
115 
115 

90 

NEW  HAVEN  STOCKS  AND  BONDS  Corrected  by  H.  C.  Wakren  &  Co., 

Bankers  and  Brokers,  New  Haven,  Conn.  Feb  19.    Stock  quotations  are 
prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

3 

ei 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

F.  Haven  &  Westvllle  R.  R.  Co. 
State  Street  Horse  R.  R.  Co.... 
New  Haven  &  W.  Haven  R.  R.  Co 
New  Haven  &  Cent'lle  H.  R.  Co. 
Whitney  Ave.  Ry.  Co  

25 
25 
25 

$400,000 
23,0U0 

J.  &  J. 
J.  &  J. 

4 

3 

50 
40 

55 

50 
100 

100 

25,000 
140,000 

200,000 

7 

Bridgeport  Horse  R.  R.  Co 

Hartford  &  Wethersneld  Horse 
R.  R.  Co  

J.  &  J. 

3 

125 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

State  Street  Horse  R.  R.  Co. .. 
New  Haven  &W.Haven  R.  k.Co 
Bridgeport  Horse  R.  R.  Co  

1874 
1892 

20,000 
500,000 
60,000 

100,000 

100,000 

100,000 

J.  &  J. 
M.&  N. 

7 
5 
6 

5 

5 

5 

Aug.  1,1894 
Nov.  1912 

104 
100 

102 

Hartford  &  Wethersneld  Horse 
R.  R.  Co.,  Deb.  Series  A 

1888 
1890 

M.  &  S. 
M.  &  N. 
M.  &  N. 

Sept.,  1908 
May,  1910 
May,  1910 

Hartford  &  Wethersneld  Horse 
R.R.Co.,Deb.  SerlesB.... 

Hartford  &  Wethersneld  Horse 
R.  R.  Co.,  Deb.  Series  C  

NEW    ORLEANS    STOCKS    AND    BONDS  Conected  by    GEORGE  Le 

Sassier,  174  Common  Street,  New  Orleans,  La.,  Feb.  23.  Stock  quotations 
are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 
131)4 

Ask'd 

STOCKS. 

Carrollton  R.  K.  Co  

100 
100 
40 
100 
50 
50 

1,200.000 
1,150,000 
240,000 
1,500,000 
185,000 
600,000 

Quart. 

Semi. 
Quart. 

ik 

2 

1867 
.866 
1888 
I860 
1868 
1866 

1361^ 

87* 

41 
120 

60 

62* 

Crescent  City  R.  Co  

canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  Clty&  Lake  Co. 
Orleans  R.  R.  Co  

108 

St.  Charles  Street  R.  R.  Co  . . 

59 

Bonds. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Prlrclpal 
Due. 

Bid. 

Ask'd 

Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 

do       do  new 
N.  O.  city  R.  R.  Co  

IK92 
1883 
1886 
lf-79 
1882 
1H93 

1881 

150,000 
75,000 
40,000 
416,500 
250,000 
1,725,000 

120,000 

M  &  N 
M  &  N 
M  &  N 
J  &  D 
F  &  A 
J  &  J 

J  &  D 

6 
6 
6 
6 
6 
5 

6 

1912 
'95-'99 

1896 

1903 
'97-'06 

1943 

'92-'01 

100 
100 

m% 

116# 

N.  O.  &  Carrollton  K.  R.  Co. . 
N.  O.  City  &  Lake  It.  R.  Co., 
1st  Mort  

96 

St.  Charles  Street  K.  R.  Co... 

MONTREAL  STOCKS  AND  BONDS  corrected  by  Gordon  Strathy  &  Co. 

Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  Feb.  19.  Stock 
quotations  are  per  cent,  values. 


Pnmnnn  v* 

Par. 

Capital. 

Period. 

Clastdlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.(p'd  up  sh.) 

60 

$2,000,000 

M.&  N. 

4 

May,  91. 

167 

169 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

% 

Principal 
Duo, 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 

£60,000 

5 

1905 

NEW  YORK  STOCKS  AND  BONDS. 

6  Wall  St.,  New  York,  Feb.  19. 


-Corrected  by  James  McGovern  &  Co. 


Company. 


STOCKS. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park,  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


Period. 


J.  &  J. 
Q-J. 
Q.-J. 
Q.-F. 
Q.-F. 
Q—F. 


Q.-J. 
Q— F. 

4=5: 

Q.-M. 
Q.-F. 
Q-J. 


Date 

of 
Issue. 


Bid. 


185 
140 
135 
123 


40 


000 
118 
190 
170 


Ask'd 


30 


145 


126 


50 
236 


134 


120 
200 
,  175 
290 
140 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

"  2ds  Interest  as  rental 
Cen'l  Park,  North  &  East  River 
Central  Crosstown— 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston, W.  St.  &  Pav.  F'ry.lst 

Second  Avenue,  1st  mort  

Third  Avenue  

23d  St  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700,000 
,500,000 

500,000 
,125,000 
,000,000 
,200,000 

250,000 

840,000 
,200,000 

200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
250,000 
000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &  N, 

J.  &  D. 
F.  &  A. 

M  &  S. 
J.  &  J. 
F.  &A. 
J.  &  J. 
M.  &  N. 
J.  &  J. 
M.  &  N. 
F.  &  A. 


Principal 
Due. 


July,  1900 

June,  1904 

July,  1914 

July  1924 

July,  1905 

Dec,  1902 

Nov.,  1922 

June,  1893 

Aug.  1914 

Sept.,  1910 

1915 

Aug.,  1914 

July,  1894 

NOV.,  1909 

Jan.,  1937 

May,  1893 

Feb.,  1942 


Bid. 


108 
104 
103 
103 
97 
110 
115 

100 

96 

110 


100 
104 


100 


Ask'd 


112 
57 
105 


102 
111 


103 


PHILADELPHIA  SECURITIES. — Corrected  by  Huhn  &  Glendinnino, 
143  Soutn  Fourth  st.  (Bullitt  Building),  Philadelphia,  Feb.  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

German  town  

Green  &  Coates  

Hestonvllle  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Ferry.. 
Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second  &  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia  

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo (N.  Y.)  Railway  

Newark  (N.  J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonvllle,  1st  mort  


"  2d  mort. 
People's,  1st  mort  


"      Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
50 
50 
50 
50 
50 
25 
50 
50 
50 
50 
60 
50 
50 
50 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1«89 
1892 
1892 


Capital. 


$500, 
1,000, 
1,250, 
1,500, 

500, 
2,050. 

500. 
10,000. 
1,000. 

617, 
7,000. 

750, 
1,060, 
1,000! 
1,250 

750 
30,000. 
6,000 
6.U00 
6,000 
3,000 


Period. 


Q.-J. 
J.— J. 
Q.-J. 
Q.-J. 
Q.-J. 


A.— O. 


J.— J. 

J.— J. 
000 1 M. — N. 
000  Q.— J. 
Q—J. 
J. — J. 
J.— J. 
J.— J. 
Q.-F. 


Amount 

Out- 
standing 


1,500 
1.250 
1,750 

67. 
160, 
300 
124, 

75, 
219, 
285, 
247, 
246, 


Inter- 
est 
Paid. 


000  M. — N. 
000  M.— S. 
000  J.  &  D. 


J.— D. 
A.— O. 
M.— N. 
J.-J. 
M.— S. 
J. — J. 
J.— J. 
M.— S. 
A.— O. 


Date 

ot 
Issue. 


1858 
1873 
1854 
1858 
1858 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
18H4 
1857 


1889 


Principal 
Due. 


1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
191'2 
1906 


Bid. 


265 
126 

390 
110 
121 

33 

90 

28^ 
152 

76% 

93 
225 
206 
223 
195 
100?$ 
101 

15« 

40 

25 

13,V 


Bld. 


101 
nip.. 

100 

in;, 

103 
104 
105 
105 
115 
100 
95 
117 


Ask'd 


270 
130 
335 
112 
125 

38 

90 

29 
153 

79 

94 
235 
210 
225 
200 
101 
102 

16>'i 

55 

29 

14* 


Ask'd 


109 
105 
101 


I  2 
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OMAHA  STOCKS  AND  BONOS.— Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker.  907 N.  Y.  Life  Building,  Omaha,  Neb.,  Feb.  18. 


Company. 

Par. 

Capital. 

Period . 

£ 

X 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

M.  &  N. 

Jan.  1,  '89 

60 

BONDS. 

Date 

of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

$ 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,350,000 

M.  &N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  ANI>  BONDS. — Corrected  by  John  B.  Barbour,  Jr. 
306  Times  Bldg.,  Pittsburgh,  Pa.,  Feb.  17.  Stock  quotations  are  prices  per 
share. 


Company. 


STOCKS. 

Central  Traction  It.  R.  Co  — 
Citizens'  Traction  R.  R.  Co  . . 
Pitts.  &  Birmlngbam  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Co  

Fort  Pitt  Incline  Plane  Co. . . 
Mount  Oil ver  I  ncline  Plane  Co 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co ...... . 


citizens'  Traction  R.  R.  Co  . . 

Pittsburgh  Traction  R.  R.  Co. 

Pitts.  &  Birmingham  Trac- 
tion Co  

Pleasant  Valley  Ry  

P.,  A.  &  M.  R.  R.  Co  

Duquesne  Traction  Co  

second  Ave.  Electric  R.  R.  Co 

Central  Traction  Co  

Union  R.  R.  Co  

West  End  R.  R.  Co  

Birmingham,  Knoxvllle  & 
Allentown  Tract.  Co  

Suburban  Rapid  Transit  

Fort  Pitt  Incline  Plane  Co. . . 

Mount  Oliver  Incline  PlaneCo 

Penn  Incl'e  PlaneCo.  1st  Mort 

MonoDgahela  incl'e  Plane  Co. 

Pittsburgh  Incline  Co  


Par. 


50 
60 


50 
25 


50 
50 
50 

50 
50 
50 
100 


Date 

of 
Issue 


1887 
1887 

1892 
1893 
1891 
1890 
1889 
1889 
1881 
1887 


1881 
1871 

1883 
1887 
1889 


Capital. 


1,500, 
3,000 
3,000, 
3,500, 
1,400, 
3,000, 
200, 
300 
350, 


OHO 

oho 
(ion 

0110 
(100 
mil) 
000 

(Will 

ooo 


140,000 
60,000 
100,000 
150,000 
3,000,000 


Amount 

Out- 
standing. 


1,250.000 
750,000 


1,250,000 
1,600  000 
1,500,000 
1,500,000 
375,000 
100,000 
75,000 


30,000 
44,500 

135,000 
50,000 

250,000 


Period. 


J.  &  J. 


J.  &  J. 


J.  &  J. 
J.  &  J. 


F.  &  A. 


J.&J. 
J.  &  J. 


Inter- 
est 
Paid. 


A.  &  O 
A.  &  O 


J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.  &  O. 
J.  &  J. 


M.  &  N. 


A.  &  O, 
J.&J. 


Date 

of 
Issue. 


Principal 
Due. 


.92? 
1927 


1919 
1931 
1930 
1909 
1919 
1901 
1922 


1901 
1901 
1903 
1897 
1919 


Bid. 


Ask'd 


19%  20 

58%  58% 


13% 
55 
18 
37 


Bid. 


109V, 
105 

94!^ 


103 ',. 
98!4 
101 
101% 


100 


96 


13J4 
57 
19 
37% 


23:,4 


Ask'd 


110 

107 

95 
100 
104 

99 
103 
103 


102 


95 
100 


PROVIDENCE  STOCKS  AND  BONDS.— Corrected  by  Chace  &  Butts, 
Bankers,  Providence,  Feb.  17. 


Company 

Par. 

Capital. 

Period. 

> 

CO 

a 

Date 

of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 

stand'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
50.000 

M  &  S 

5 

5 

1993 
1910 

95 
100 

100 

HOC  HESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 

AND  BOSTON  STOCKS  AND  BONDS.— Corrected  byE.  W.Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building).  Philadelphia,  Jan.  18. 


Company. 


STOCKS 

Rochester  (N.Y.)  Ry  

Buffalo  (N.Y. )  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  shore  Traction  Co. 

(Boston)  Pret  

do     do  Common  

Worcester  Traction  Co.  Pref 

do     do  Common  

Consol.  Trac.  Co.  (N.  J.)  


Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Newark  (N.  J. )  Pass.  Ry  . . 

Columbus  (O.)St.  Ry  

Consol.  Trac.  Co.  (N.  J.)... 


Par.  Capital. 


100 
100 
100 
100 

100 
100 
100 
100 
100 


Date 

Of 

Issue 


1890 
1891 
1891 
1890 
1892 
1893 


5,000,000 
6,000,000 
1,250,000 
3,000,000 

2,000,000 
4,000.000 
2,000,000 
3,000,000 


Amount 

Out 
standing. 


3,000,000 
5,000,000 
850,000 
6,000,000 
2,600,000 


Period. 


Q.-F. 
A.— O. 


F.— A. 


Inter- 
est 
Paid. 


A  &  O  5 
F  &  A 
J  &  D 
J  &  J 
J  &  J 
J  &D 


Date 

of 
Issue. 


1890 
1891 
1891 
1892 

1893 
1892 
1893 
1892 
1893 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


13 


Bid 


Ask'd 


30 
44 
25 
25 

80 
20 
90 
30 
40 


Ask'd 


95 
99 
100 
90 
90 


SAN  FRANCISCO  STOCKS  AND  BONDS. — -Corrected  by  Philip  Barth, 

Broker,  440  California  Street,  San  Francisco,  Cal.,  Feb.  13. 


Par 

V  ,ii  pn  .ll . 

Period 

5 

CO 
CS 

Issue. 

Bid 

Ask'd 

STOCKS. 

100 
100 

1  ,uuu,uuu 
1,000,000 
17,893,000 

Mont  ill  v 

5 
1 

ways 

100% 
100 

40 

30 

20 
90 

Geary  St., Park  &  Ocean  R.R.CO 
Market  Street  Cable  Co  

39% 

Presidio  &  Ferries  R.  R.  Co  

100 

1,000,000 

Bonds. 

Date 

of 
Issue 

Am't 
Out- 
stand- 
ing. 

Interest 
Paid. 

# 

Principal 
Due. 

Bid. 

Ask'd 

102% 
104 

100^' 

650,000 

M.  &  S. 

6 

1914 

104% 

3,000,000 
2,000,000 
250,000 
350,000 
700,000 

J.  &  J. 
A.&  O. 
J.  &  J. 
J.&J. 
M.  &  S. 

6 
6 
6 
6 
6 

3913 
1918 
1914 

119% 

113% 

115 
101 
118 

103 

95 

1912 

Slitter  St.  Cable  On   

102^ 

ST.  LOUIS  STOCKS  AND  BONDS.— Corrected  by  James  Campbell, 
Banker  &  Broker,  Rlalto  Building,  218  N.  4th  St.,  Feb.  19.  Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds.. 

Citizens'  

Jefferson  Avenue   

Lindell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

"  Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  cable  

Fourth  St.  &  Arsenal  

Lindell  

Missouri  Cable  

People's  1st  mort  

"       2d  mort  

People's  Cable  

St.  Louis  Cable  

Union  Depot  

Southern  

Southern  

St.  Louis  &  Suburban  

St.Louts  &  Suburban  (Incomes) 


Par. 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


1893 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1X90 
1884 
1889 
1891 
1891 


Capital 
Issued, 


3,500.000 
1,500,000 

112,000 
2,500,000 
2,000,000 
1,000,000 
2,000,000 

150,000 
4,000,000 
2,500,000 

800,000 

700,000 


Amount 
Out- 
stand- 
ing. 


1,800,000 
1,500,000 
50,000 
1,500,000 
500,000 
125,000 
75,000 
800,000 
1,500,000 
4,000.000 
200,000 
300,000 
1,400,000 
300,000 


Period. 


Oct.  '93 
Dec.  '88 


Q.-J. 
Dec.  '89 
J.&J. 


Inter- 
est 
Paid. 


J.  &  J  . 
J.  &  J. 
J.  &  J. 
J.&J. 
M.  &S. 
J.  &  D. 
M.&N. 
J.  &  J. 
M.&N. 
A,  &  O. 
M.&N. 
M.&N. 
F.  &  A. 


Date  of 
Issue. 


1876 
1887 
1885 
1890 
1891 
18S9 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


50 
80 
125 

72% 

180 

20 
155 
5 
150 

30 

90 

82 


Bid. 


102 
98 
100 
100 
98 
100 
90 
100 
104 
100 
100 
95 
70 


Ask'd 


60 

85 
150 

74 
200 

25 
160 

10 
200 

40 

92 

85 


Ask'd 


103 
100 
100 
102 
100 
102 
95 
102 
105 
102 
104 
97 
75 


WASHINGTON  STOCKS  AND  BONDS. — corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,  Washington,  D.  C,  Feb.  1'.'.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

1  %  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 

Columbia  R.  R  

Capitol  &  North  O  St.  R.  R. . . 
Ecklngton  &  Soldiers'  Home. 
Georgetown  &  Tenallytown. . 
Rock  Creek  R.  R  

50 
50 
50 
50 
50 
50 
100 
50 

500,000 
750,000 
400,000 
500,000 
352,000 
200,000 
401,700 
100,000 

Q.  F. 
Q.J. 
Q.M. 
Q.  J. 

5 
2 
1 

1863 
1864 
1870 
1875 

260 
85 
55 
18 
15 

300 
95 
65 

Glen  Echo  R.  R  

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Wash'ton  &  Geo'town  conv't. 
Ecklngton  &  Soldiers'  Home. 

'83-'9l 

3.000,000 
150,000 
340,000 
300,000 
200,000 

J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
A.&  O. 

6 
6 

6 
5 
6 

1899-1929 
1896-1911 

1921 

1901 
1901-1931 

125 

150 
100 
93 
105 

Capitol  &  North  O  St.  R.  R. . . 
Metropolitan  R.  R.  convert. . . 

1921 
1901 

85 
101 

Financial. 


The  annual  report  of  the  Winchester  Avenue  Street  Railway  Com- 
pany, of   New  Haven,  Conn.,  showed   total   receipts  for   the  year 

$196,880. 

<t>  «>  * 

The  Columbus  (O.)  Street  Railway  Company  reports  as  follows  as 
to  its  operations  for  January :  Gross  earnings,  1894,  $42,193.36;  1893, 
$38,198.29;  increase,  $3,995.07.  Operating  expenses,  1894,  $22,678.34; 
1893,  $28,769.66;  decrease,  $6,091.32.  Net  earnings,  1894,  $19,515.02; 
1893,  $9,428.63;  increase,  $10,086.39. 


March,  1894.] 
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Snow  Sweeper  with 
full  length  cab,  the 
motorman  operating 
same  on  the  inside. 
Same  as  built  by  us 
for  Scranton  Trac- 
tion Co. 


ELECTRIC  SNOW  SWEEPERS 


BUILT    IB~Z"  THE 


J.  W.  FOWLER  CAR  CO. 

WORKS    AND   GENERAL  OFFICE, 
ELIZABETH  PORT,  N.  J. 


Electric  Snow  Sweep- 
er to  be  operated  with 
the  motorman  on  the 
platform,  motor  oper- 
ating the  brooms  in- 
side cab.  Same  as 
built  by  us  for  the 
Atlantic  Aye.  R.  R. 
Co,  Brooklyn,  H.  Y. 


2X2B 
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J.  W.  FOWLER  CAR  CO. 


WORKS  AND  GENERAL  OFFICE, 
ELIZA  BETH  PORT,   N.  J. 
NEW  YORK  OFFICE,   HAVEMEYER  BUILDING. 


March,  i«94.J 
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The  Milwaukee  (Wis.)  Street  Railway  Company  has  placed  a  sec- 
ond mortgage  for  $1,300,000  on  the  property,  and  these  bonds  go,  it  is 
said,  into  the  treasury  of  the  North  American  Company  to  pay  for 
claims. 

8 (ft.  d> 
np  IP 

A.  D.  Titsworth,  general  manager  of  the  Richmond  (Ind.)  street 
railway  company,  has  been  appointed  receiver  of  the  Electric  Street 
Railway  Company  of  that  city,  and  not  of  a  city  in  another  state,  as 
printed  in  a  recent  issue. 

The  West  End  Street  Railway  Company  has  issued  $2,000,000 
twenty-year,  4%  percent,  gold  bonds  to  a  local  syndicate.  Receipts  for 
the  bonds  sold  during  February  at  94  and  interest,  and  one  house  has 
sold  more  than  $100,000.    The  bonds  will  be  dated  March  1,  1894. 

The  Buffalo  (N.  Y.)  Railway  Company  submits  the  following 
comparative  statement  of  its  operations  for  January:  Gross  earnings, 
1894,  $117,881. 50;  1893,  $101,874.44;  increase,  $16,007.06.  Operating 
expenses,  1894,  $73,373.56;  1893,  $75,704.24;  decrease,  $2,330.68.  Net 
earnings,  1894,  $44,507.94;  1893,  $26,170.20;  increase,  $18,337.74. 

(JN  Qt  <Bt 
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The  Pittsburgh  (Pa.)  &  Birmingham  Traction  Company  submits 
the  following  statement  of  its  operations  for  January:  Gross  earnings, 
1894,  $23,006.70;  1893,  $28,143.50;  decrease,  $5,136.80.  Operating 
expenses,  1894,  $11,803.11;  1893,  $15,416.70;  decrease,  $3,613.59.  Net 
earnings,  1894,  $11,203.59;  1893,  $12,726.80;  decrease,  $1,523.21. 

A  £  ffi 
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The  Pittsburgh  (Pa.)  &  Birmingham  Traction  Company  submits 
the  following  statement  of  its  operations  for  December:  Gross  earn- 
ings, 1893,  $24,282.49;  1892,  $30,425.56;  decrease,  $6,143.07.  Operat- 
ing expenses,  1893,  $13,692.90;  1892,  $14,669.01;  decrease,  $976.11. 
Net  earnings,  1893,  $10,589.59;  1892,  $15,756.55;  decrease,  $5,166.96. 

V  V 

The  Denver  Consolidated  Tramway  Company  paid  January  20  a 
dividend  of  I  per  cent,  on  its  capital  stock  of  $3,000,000,  making  the 
dividend  $30,000.  The  dividend  was  for  the  six  months  ending 
December  31.  The  company  has  recently  restored  the  service  cut  off 
during  the  panic  of  last  summer,  and  reports  a  steady  growth  of 
revenue. 
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The  North  Shore  Traction  Company,  of  Lynn,  Mass.,  gives  the 
following  as  a  statement  of  its  operations  for  January:  Gross  earnings, 
1894,  $74,206.85;  1893,  $70,523.76;  increase,  $3,683.09.  Operating  ex- 
penses, 1894,  $57,511.40.  Net  earnings,  1894,  $16,695.45.  We  are 
unable  to  give  the  operating  expenses  for  January,  1893,  as  the  various 
companies  now  comprising  the  system  were  operated  separately. 

A  tfi 
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The  report  of  the  Buffalo  (N.  Y.)  Railway  Company  for  the  last 
quarter  of  1893  is  given:  Gross  income,  $127,797;  net  income,  $34,003; 
cash  on  hand,  $38,227,  and  profit  and  loss  (surplus),  $345,756.  For  the 
same  quarter  last  year  the  gross  income  was  $106,070;  net  income, 
$24,103.  The  report  of  the  Crosstown  Railroad  Company,  of  Buffalo, 
for  the  same  quarter  shows:  Gross  income,  $26,415;  net  income, 
$4,726;  cash  on  hand,  $6,117;  profit  and  loss  (surplus),  $56,594. 

dT>  <fli  df> 
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The  Paterson  (N.  J.)  Railway  Company  submits  the  following 
statements  of  its  operations  for  the  months  of  December,  1893  and 
January  1894:  December,  gross  earnings,  1893,  $18,220.56;  1892,  $22,- 
756.56;  decrease,  $4,536.  Operating  expenses,  1893,  $13,067.67;  1892, 
$15,907.80;  decrease,  $2,840.13.  Net  earnings,  1893,  $5,152.89;  1892, 
$6,848.76;  decrease,  $1,695.87.  January,  gross  earnings,  1894,  $16,- 
713.75;  1893,  $19,243.77;  decrease,  $2,530.02.  Operating  expenses, 
1894,  $12,047.28;  1893,  $14,405.52;  decrease,  $2,358.24.  Net  earnings 
1894,  $4,666.47;  1893,  $4,838.25;  decrease,  $171.78. 

Q  <Jt  <Jt 
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At  the  annual  meeting  of  the  shareholders  of  the  London  (Ont.) 
Street  Railway  Company,  held  on  January  18,  the  following  were 
elected  directors  for  the  ensuing  year:  H.  A.  Everett,  T.  H.  Small- 
man,  Greene  Pack,  E.  W.  Moore,  S.  R.  Break.  The  following  officers 
were  also  elected:  H.  A.  Everett,  president;  E.  W.  Moore,  vice-pres- 
ident; S.  R.  Break,  secretary-treasurer  and  general  manager.  The 
annual  report  for  1893  shewed  gross  earnings  to  be  $52,244.60,  being 
an  increase  of  $13,702.22  over  the  year  1892.  The  operating  expenses 
for  the  same  period  were  $40,686  93,  leaving  the  net  revenue  $11,557- 
.67,  being  an  increase  of  $4,175.25  over  1892. 

H>  $  $ 

At  a  recent  meeting  of  the  stockholders  of  the  National  Railway 
of  Illinois,  a  corporation  controlling  five  of  the  street  railways  of  St. 
Louis — the  St.  Louis  or  Broadway  line,  Cass  Avenue  &  Fair  Grounds, 
Northern  Central,  Union,  Citizens' or  Franklin  Avenue,  and  the  Baden 


&  St.  Louis  lines — the  following  board  of  directors  was  elected:  W.  T. 
Baker,  E.  Buckingham,  T.  J.  Lefens,  G.  T.  Smith,  D.  G.  Hamilton, 
E.  G.  Foreman,  C.  L.  Raymond.  All  are  re-elections  except  Mr.  Ray- 
mond who  succeeds  C.  L.  Hutchinson.  The  annual  report  of  the 
president  states  that  traffic  was  much  interfered  with  by  the  depression 
in  business  and  the  reconstruction  of  certain  parts  of  the  road,  but  the 
policy  of  retrenchment  was  pursued.  The  following  statistical  state- 
ment was  made: 

Net  gain  from  its  properties  to  which  the  National  Railway 
Company  is  entitled,  $199,947.27,  or  9.0885  per  cent.,  against  10  per 
cent,  for  1892.  Of  the  five  roads  the  total  gross  receipts  have  been  for 
1893,  $1,416,817. 74,  showing  a  decrease  from  1892  of  $20,729.47,  or  1.4 
percent.  Operating  expenses,  $851,851.06,  or  60.12  per  cent.,  a  de- 
crease of  $23,1 1 8.23;  net  receipts,  $564,966.68;  fixed  charges  (interest, 
taxes  and  insurance) — showing  a  decrease  of  $21,989.91 — $309,683.85. 
Total,  $255,282.83. 

Trips  made  in  1893,  877,302;  number  of  car  miles,  11  844,031;  pas- 
sengers carried,  28,313,504.  Gross  receipts  of  cable  lines.  $1,035,445.03; 
gross  receipts  of  horse  and  electric,  $381,372.71;  total,  $1,416,817.74; 
decrease  of  cable,  $50,987.91 ;  increase  of  horse  and  electric,  $30,258- 
.44;  net  decrease,  $20,129.47. 

Operating  expenses:  Cable  lines  (59.4  per  cent.),  $607,649.73; 
horse  and  electric  (64  per  cent.),  $244,201.33;  total  current  and  oper- 
ating expenses,  1893,  60. 13  per  cent. ;  total  current  and  operating  ex- 
penses, 1892,  60.86  percent.;  decrease,  1893,  .0028  percent. 

Mileage,  cable  lines,  9,368,758;  mileage,  horse  and  electric,  2,475,- 
273;  total,  11,844,031;  decrease  of  mileage  of  cable,  425,453;  increase 
of  mileage  of  horse  and  electric,  322,127. 

Cost  of  operating  by  cable  per  car  mile,  except  interest,  7.32  cts. ; 
including  interest,  9.34  cts.;  cost  of  operating  horse  and  electricity  per 
car  per  mile,  11.09  cts-  >  including  interest,  13.  n  cts.  Cost  to  carry  each 
passenger:  Cable,  including  interest,  4.12  cts.;  horse  and  electric,  4.25 
cts.  Passengers  carried  per  car  mile  run:  Cable,  2.257;  horse  and  elec- 
tric, 3.082.  Operating  expenses,  including  all  fixed  charges:  Cable,  82.11 
per  cent.;  horse  and  electric,  85.05  per  cent. 


California  and  the  Midwinter  Fair. 


A  more  favorable  opportunity  than  the  present  to  visit  California 
will  probably  never  be  offered.  The  rates  for  excursion  tickets,  via 
the  Northwestern  Line,  are  the  lowest  ever  made,  and,  aside  from  the 
delightful  semi-tropical  climate  of  California,  the  Midwinter  Fair  at 
San  Francisco,  which  is  now  in  the  full  tide  of  success,  is  a  most  potent 
attraction  to  the  tourist  and  pleasure  seeker.  The  trip  from  Chicago 
to  California  is  made,  via  the  Northwestern  Line,  in  the  marvelously 
short  time  of  three  and  a  half  days.  Palace  Drawing  Room  Sleeping 
Cars  leave  Chicago  daily,  and  run  through  without  change,  and  all 
meals  en  route  are  served  in  dining  cars.  Daily  Tourist  Sleeping  Car 
service  is  also  maintained  by  this  line  between  Chicago  and  San  Fran- 
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cisco  and  Los  Angeles,  and  every  Thursday  the  party  is  personally 
conducted  by  an  experienced  excursion  manager.  Completely  equipped 
berths  in  tourist  sleepers  are  furnished  at  a  cost  of  only  $4  each  from 
Chicago  to  the  Pacific  Coast,  thus  enabling  passengers  to  make  the 
journey  in  a  most  comfortable  and  economical  manner.  The  North- 
western Line  has  issued  a  number  of  illustrated  pamphlets  descriptive 
of  the  Midwinter  Fair,  and  also  containing  detailed  information  con- 
cerning rates,  routes,  etc.,  copies  of  which  will  be  mailed  free  upon 
application  to  W.  A.  Thrall,  General  Passenger  and  Ticket  Agent 
Chicago  &  Northwestern  Railway,  Chicago,  111.,  if  you  mention  this 
publication. 

Florida  Winters. 


The  "  Clyde  Line  "  is  the  only  line  making  the  trip  between  New 
York  and  Jacksonville  without  change.  Six  beautiful,  fast  steamships, 
the  "Algonquin,"  "  Iroquois,"  "  Cherokee,"  "  Seminole,"  "Yemassee  " 
and  "  Delaware"  are  assigned  to  this  service,  and  they  leave  Pier  29, 
East  River, Mondays,  Wednesdays  and  Fridays  at  3  p.  m.  By  this  line 
all  the  dust  and  annoyances  incidental  to  railroad  travel  are  avoided. 
A  pleasant  feature  of  the  trip  is  the  stopping  at  Charleston,  S.  C,  for 
half  a  day.  The  visit  to  this  "Venice  of  America"  is  certain  to  be 
amply  repaid.  The  steamships  have  the  most  complete  modern  fittings 
and  accommodations,  including  elctric  light,  call  bells  and  elaborate 
saloons  and  cabins. 

Write  the  "  Clyde  Line  "  for  one  of  their  "  Facts  About  Florida," 
as  they  take  pleasure  in  furnishing  them  free  of  charge. ^5.*^ 


Of  Interest  to  Travelers. 


The  Baltimore  &  Ohio  Railroad  announces  that  it  has  placed  on 
sale  round  trip  tickets  at  reduced  rates  to  the  winter  resorts  in  Florida 
and  the  South,  and  also  to  such  points  of  interest  as  Luray,  Natural 
Bridge  and  Gettysburg.  This  company  has  also  arranged  to  place  on 
sale  excursion  tickets  to  San  Francisco  and  other  points  in  California, 
on  account  of  the  Mid-Winter  Fair,  at  unusually  low  rates.  Excursion 
tickets  are  now  on  sale  to  Baltimore  and  Washington  via  the  famous 
Royal  Blue  line. 

With  its  vestibuled  train  service,  via  Washington,  to  Cincinnati, 
St.  Louis  and  Chicago,  the  Baltimore  &  Ohio  is  in  the  best  of  condition 
to  handle  Western  and  Southern  travel.  That  the  line  is  a  popular  one, 
is  attested  by  the  immense  World's  Fair  business  handled  this  summer. 

Those  contemplating  a  trip  West  or  South  this  winter  should  write 
to  C.  P.  Craig,  general  Eastern  passenger  agent,  415  Broadway,  New 
York,  for  rates  and  other  information. 
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A  Modern  Car  House. 


An  event  of  much  interest  to  Pittsburgh  railway  men 
was  the  inspection  of  the  new  car  house  of  the  Citizens' 
Traction  Company,  of  that  city,  on  February  22,  by  the 
president  and  directors  of  that  road,  together  with 
a  few  invited  guests.  The  house  stands  at  the  intersec- 
tion of  Penn  and  Franklin  Avenues  at  the  terminus  of  the 
company's  Penn  Avenue  cable  line.  The  present  build- 
ing, a  handsome  structure  with  massive  brick  walls  and 
interior  supports  of  heavy  iron  beams  and  girders,  is  an 
enlargement  and  alteration  on  a  radical  scale  of  the  shed 
that  formerly  occupied  this  site. 

In  the  old  quarters  the  storage  space  was  so  restricted 
that  there  was  only  room  for  three  cars  on  the  loop  under 


It  was  left  to  J.  E.  Ruggy^/fliWy  J&otfTand  efficient 
manager  of  the  line  to  perfec^lfn^^u^Jmit  a  plan  of  al- 
teration suited  to  all  the  needs  of  the  case.  This  he  has 
not  only  done,  but  he  has  brought  to  bear  on  the  task,  as 
is  shown  by  numerous  details,  knowledge  that  could 
only  have  been  acquired  through  long  years  of  experi- 
ence. 

The  work  was  begun  in  April,  1893,  and  during  its 
progress  the  operation  of  the  line  was  continued  as  usual 
and,  though  the  cars  were  often  run  under  one  minute 
headway,  not  a  single  trip  was  missed.  In  the  carrying 
out  of  the  project  and  the  construction  of  the  building, 
Mr.  Rugg  was  ably  seconded  by  the  company's  engineer, 
William  Bradford. 

The  alterations  included  the  enlargement  of  the  old 


FIG.  1.— INTERIOR  OF  CAR  HOUSE— CITIZENS'  TRACTION  CO.,  PITTSBURGH,  PA. 


the  shed,  and  the  storage  and  shifting  had  to  be  done  by 
men  and  horses.  While  this  was  considered  adequate  at 
first,  the  business  rapidly  outgrew  such  slender  provi- 
sions for  service.  When  the  cable  cars  were  first  put  on, 
they  were  run  under  five  minutes'  headway;  but  at  the 
end  of  one  year,  the  business  had  so  increased  that  the 
cars  were  run  at  intervals  of  only  one  and  a  half  minutes 
during  the  busy  hours  of  the  day.  The  result  was  that 
with  the  limited  room  on  the  loop  in  the  shed,  the  man- 
agement often  had  to  begin  ahead  and  run  cars  in  a  wait- 
ing line  on  the  street,  in  order  to  properly  dispatch  them 
on  time.  All  this  caused  no  end  of  inconvenience  to  the 
company,  and  finally  became  a  source  of  considerable  an- 
noyance to  the  neighboring  residents. 

About  a  year  ago  the  company  decided  to  take  steps 
to  relieve  the  congestion  of  the  street  and  to  provide 
proper  facilities  for  its  increased  and  increasing  business. 


building  by  an  additional  structure,  175  X  101  ft.  A  part 
of  the  old  shed  was  then  converted  into  a  housing  station 
and  terminus  of  the  Wilkensburg  electric  division  of  the 
Citizens'  Traction  Company.  The  old  loop  was  taken  up, 
and  a  new  rope,  400  ft.  long,  introduced,  making  a  new 
loop.  This  enters  the  building  at  its  west  end  from  Penn 
Avenue;  thence  passes  through  it  along  the  south  and 
east  walls  to  Frankstown  Avenue;  thence  through  the 
street  along  the  north  side  of  the  house  to  Penn  Avenue 
again. 

Penn  Avenue,  at  the  intersection  point,  is  consider- 
ably higher  than  Frankstown  Avenue,  and  in  the  readap- 
tation  of  the  building  this  feature  of  the  location  has  been 
ingeniously  put  to  great  use.  As  the  cars  enter  the  house 
from  Penn  Avenue,  the  cars  drop  the  rope,  and  traverse 
all  the  loop  by  gravity.  In  addition  to  having  a  grade, 
the  loop  track  is  elevated,  so  that  the  grip  does  not  have 
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to  be  taken  out.  (Fig.  1.)  An  interesting  feature  of  this 
track  is  the  compounded  grade.  From  Penn  Avenue  to 
the  curve  of  48  degs.  radius,  shown  in  the  engraving,  the 
grade  is  2  per  cent.;  at  the  curve,  3  per  cent.,  and  as  the 
track  leaves  the  building  it  falls  to  0.6  per  cent. 

If  it  be  intended  to  take  the  car  out  of  service,  as  it 
enters  the  building  it  is  shunted  on  to  the  switching  track. 
As  this  track  is  slotted,  and  elevated  above  the  floor  of 
the  house  with  a  grade,  the  car  runs  by  gravity  on  to  the 
electric  shifter,  without  the  grip  being  taken  up.  The 


men.  In  the  present  arrangement  there  is  employed  one 
pitman  to  examine  grips  and  do  necessary  cleaning,  and 
one  man  has  charge  of  the  electric  shifter  and  heating 
boiler.  As  a  matter  of  time,  the  car  can  be  taken  off  the 
cable  connection  on  the  street  and  put  in  proper  place 
on  the  storage  tracks  in  one  minute.  If  in  proper  order 
of  sequence,  it  can  be  put  out  for  service  in  thirty 
seconds. 

The  building  is  thoroughly  heated  throughout,  and 
steam  pipes  run  under  all  storage  tracks  which  are  high 


FIGS.  2  AND  3.— ELECTRIC  TRANSFER  TABLE— CAR  HOUSE  OF  CITIZENS'  TRACTION  CO.,  PITTSBURGH,  PA. 


tracks  on  the  transfer  table  of  this  shifter  are  about  five 
feet  above  the  rail  on  which  the  shifter  works,  and  match, 
in  grade  and  elevation,  the  storage  tracks.  When  the 
shifter  moves  to  a  given  position,  the  car  runs  off  and  to 
its  place  by  gravity,  and  without  taking  up  the  grip.  The 
shifter  is  designed  to  operate  on  a  curve. 

For  bringing  the  car  back  on  to  the  shifter,  up  the 
slight  incline  of  the  tracks,  there  is  a  little  capstan  on  the 
transfer  table.  A  rope  with  a  hook,  as  shown  in  the  en- 
graving, is  fastened  to  the  car,  and  two  or  three  turns 


enough  to  allow  an  inspector  to  examine  the  cars  on 
them.  There  are  no  conduits  in  the  building.  All  tracks 
are  elevated  and  all  inclined. 

Other  features  of  the  house  are  a  fireproof  oil  room 
and  an  admirably  arranged  office  shown  in  Fig.  6.  In 
this  is  a  large  box  for  receiving  envelopes  and  reports, 
directly  in  front  of  the  dispatcher.  Beneath  it  is  the  cash 
drawer.  Right  behind  the  dispatcher  is  the  telephone; 
on  his  left  hand  various  drawers  and  cases  of  pigeon 
holes,  while  at  the  end  of  the  office  is  the  safe.  Looking 


FIGS.  4  AND  5— VIEWS  ON   PENN  AND  FRANKLIN  AVENUES— 

taken  around  the  capstan;  a  man  takes  up  the  slack,  and 
the  car  is  pulled  into  position.  To  dispatch  the  car  on  to 
the  line,  the  shifter  is  brought  back  to  the  switching 
track,  and  the  car  runs  to  its  place  on  the  loop  by  gravity, 
and  without  taking  up  the  grip. 

The  advantages  afforded  by  the  ingenious  substitu- 
tion of  gravity  for  power,  and  by  elevated  tracks  leaving 
the  grip  untouched  from  the  moment  it  enters  the  house 
until  it  leaves  it,  are  obvious,  both  for  economy  of  time 
and  money.  As  compared  with  the  method  followed  in 
the  old  shed,  it  means  a  saving  of  three  horses  and  four 


CAR  HOUSE  OF  CITIZENS'  TRACTION  CO.,  PITTSBURGH.  PA. 

through  one  window,  the  dispatcher  can  see  down  the 
street  several  hundred  feet;  without  moving  from  his 
place  he  can  see  the  tracks  in  the  house  through  another. 
Behind  the  office  is  a  room  for  the  division  superintend- 
ent, with  every  convenience,  including  provision  for  sleep- 
ing during  storms  or  unusual  service.  Back  of  this  is  a 
large  toilet,  and  at  one  side  a  room  especially  devoted  to 
accident  reports,  so  that  the  men  can  make  them  out 
calmly  and  without  diversion  of  attention. 

On  the  second  story  are  large  paint  and  repair  shops 
lighted  with  monitor  roofs,  also  a  large  forge,  storage 
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rooms  and  additional  storage  tracks.  The  total  storage 
capacity  of  the  building  is  for  100  cars.  The  cars  are 
taken  to  the  second  story  by  an  electric  lift  elevator.  The 
current  for  the  electric  lighting  and  all  power  purposes 
comes  from  the  company's  electric  power  house,  more 
than  two  miles  away.  For  dispatching,  nine  cars  can  stand 
on  the  loop  in  the  house  and  four  on  the  switching  track, 
counting  one  on  the  shifter  in  line  with  it,  thus  making 
thirteen  cars  ready  for  service. 

Throughout,  the  building  is  as  orderly  and  clean  as  a 
well  kept  hotel.    In  convenient  places  waste  barrels  and 


A  Snow  Plow  for  Heavy  Drifts. 
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We  published  in  a  recent  issue  of  the  Street  Rail- 
way Journal  a  description  of  the  electric  locomotive  of 
the  Mousam  River  Railway  Company  of  Sanford,  Me., 
This  locomotive  weighs  over  ten  tons,  and  has  been  found 
most  convenient  during  the  last  winter  for  clearing  heavy 
drifts  from  the  track.  The  snow  plow  shown  in  the  en- 
graving on  this  page  was  used.  With  plenty  of  power 
and  at  full  speed  it  was  found  that  the  car  had  no  diffi- 
cultyjn  throwing  the  snow,  if  not  damp,  a  distance  of 
seven  feet  from  each  side  of  the  track. 

February  was  the  most  severe 
month  last  winter  for  snow  on  this  road, 
but  in  spite  of  the  cold  weather,  business 
was  carried  on  as  usual.  During  the 
year  ending  March  1,  1894,  over  38,000,- 
000  lbs.  of  freight  and  124,000  passen- 
gers were  hauled  on  this  line  without  the 
loss  of  an  armature  spool  or  diverter,  or 
any  other  trouble,  such  as  short  circuits, 
grounds,  etc.  This  is  an  excellent  method, 
and  speaks  well  for  the  care  and  manage- 
ment of  Superintendent  Day. 

The  results  of  operating  a  freight 
business   on  this  railway   have  been  so 


FIG.  6.— OFFICE  OF  DISPATCHER — CAR  HOUSE  OF  CITIZENS' 

PITTSBURGH,  PA. 

cans  for  paper,  oil  rags,  etc.,  are  scattered  through  the 
house;  and  Mr.  Rugg  says  that  he  is  meeting  with  an 
encouraging  use  of  them  by  the  men. 

Not  the  least  of  the  excellent  features,  that  strike  a 
visitor  to  this  house,  are  the  provisions  for  the  comfort  of 
employes,  coupled  with  a  wise  discipline.  A  lobby  29  X 
19  ft.,  well  heated  and  admirably  lighted,  is  furnished  the 
conductors  and  gripmen  on  the  Frankstown  Avenue  side 
of  the  building.  It  is  provided  with  an  ample  number  of 
comfortable  seats  and  connected  with  the  office  by  elec- 
tric calls.  Out  of  it  on  one  side  opens  a  well  kept  lava- 
tory, and  on  the  other  a  coat  room,  28  X  19  ft.  In  this 
each  man  has  a  separate  locker,  and  each  locker  is  pro- 
vided with  a  wire  door  to  let  in  light  and  heat  on  damp 
clothing.  In  the  accident  room  previously  referred  to,  a 
large  shelf  is  provided,  where  the  families  of  the  employes 
can  leave  lunch  or  dinner  pails.  In  speaking  of  this  ar- 
rangement Mr.  Rugg  used  these  significant  words:  "We 
show  the  men  that  we  respect  them  by  doing  this  for 
them.  Now,  we  expect  them  to  respect  themselves  and 
show  it  by  doing  their  duty  to  us." 

The  visiting  party,  consisting  of  John  G.  Holmes, 
president,  H.  L  A.  Stewart,  C.  L.  Magee,  James  J. 
Donnell,  John  B.  Jackson,  directors,  and  George  Wilson, 
solicitor  of  the  company  and  a  representative  of  the 
Street  Railway  Journal,  expressed  great  satisfaction 
with  the  building  and  its  arrangement. 


TRACTION  CO 


The  Pennsylvania  Traction  Company  proposes  to 
build  an  electric  line  from  Philadelphia  to  Harrisburg. 
This,  with  the  line  between  Baltimore  and  Washington 
already  started  upon,  and  that  between  Philadelphia  and 
Jersey  City  well  under  way,  seems  to  indicate  that  the 
application  of  electric  power  to  long  distance  transporta- 
tion is  fast  approaching. 

Superintendent  George  Coykendall,  of  the  Kings- 
ton (N.  Y.)  Electric  Railway,  has  invented  a  new  fender 
which  is  being  tried  on  the  cars  of  that  road. 
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ELECTRIC  LOCOMOTIVE  AND  SNOW  PLOW— SANFORD,  ME. 

satisfactory  as  to  encourage  other  roads,  so  situated  that 
a  freight  traffic  is  possible,  to  adopt  a  similar  course. 


Traffic  of  the  Liverpool  Elevated  Railroad. 


The  result  of  the  first  complete  half-year's  working  of 
the  Liverpool  Overhead  Electric  Railway,  according  to  the 
London  Etigineer,  has  been  that  it  carried  2,475,639  pas- 
sengers, and  ran  46,429  trains,  of  which  95.35  per  cent, 
were  punctual.  The  receipts  amount  to  ,£18,518  4^.  jtf., 
and  the  working  expenses  to  ^13,732  \  is.  2</.,  or  74.15  per 
cent.,  a  high  proportion  compared  with  the  working  ex- 
penses of  other  railways,  but  being  only  slightly  over  the 
working  expenses  of  the  South  London  Electrical  Rail- 
way, the  cost  per  mile  of  the  former  being  is.  i^d.,  and 
of  the  latter,  is.  oy&d.  The  amount  available  for  dividend 
was  ,£5,452,  out  of  which  dividends  were  declared  of  5 
per  cent,  on  the  preferred,  1  percent,  on  the  common  stock, 
and  ,£2,598  -js.  \d.  carried  forward  to  next  half-year's 
account. 
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Electric  Motors  for  the  Erie  Canal. 


Frank  W.  Hawley,  vice-president  of  the  Cataract 
General  Electric  Company,  secured  March  11  from  Super- 
intendent Edward  Hannanof  the  New  York  State  Depart- 
ment of  Public  Works  a  fifty  year  permit  for  his  electric 
company  to  put  in  some  kind  of  an  electric  plant  along 
the  lines  of  the  state  canals  by  which  boats  may  be 
operated  by  electricity. 

The  permit  authorizes  the  company  to  enter  upon  all 
canal  lands  of  the  state  for  the  purpose  of  constructing 
on  or  over  or  under  either  canal  bank  a  system  for  pro- 
pelling canal  boats  with  electricity,  without  interfering 
with  the  present  mode  of  operation.  Central  power 
houses  may  be  erected.  The  rates  for  towage  shall  be 
subject  to  modification  and  review  by  the  State  Superin- 
tendent of  Public  Works,  but  such  rate  shall  not  exceed 
$20  an  electrical  horse  power  for  any  season  of  navigation. 
An  important  provision  is  that  the  company  may,  so  long 
as  the  wants  of  the  canal  are  supplied,  employ  its  electric 
plant  along  the  line  of  the  canal  in  furnishing  electric 
light,  heat  and  power  for  distribution  to  any  point  or 
points  beyond  the  line  of  the  canal,  and  may  thus  furnish 
electricity  for  lighting  and  power  purposes  in  all  of  the 


There  is  another  company,  having  the  same  directors 
as  the  Cataract  Company,  called  the  Erie  Electric  Towing 
&  Power  Company,  with  its  principal  office  in  New 
York  City.  This  company  will  construct  and  put  in  oper- 
ation as  soon  as  possible  a  half-dozen  tugboats  operated 
by  electricity,  either  on  the  storage  or  trolley  system, 
with  a  view  to  showing  the  adaptability  of  electricity  to 
canal  navigation.  These  tugboats  will  also  tow  for  a 
moderate  consideration  any  horse  boats,  the  captains  of 
which  desire  to  avail  themselves  of  such  method  of  navi- 
gation. 

These  two  companies  are  subsidiaries  of  the  Niagara 
Power  Company.  The  principal  stockholders  of  the 
latter  company  are:  J.  Pierpont  Morgan,  William  K. 
Vanderbilt,  D.'O.  Mills,  Morris  K.  Jesup,  Isaac  N.  Selig- 
man,  H.  McK.  Twombly,  Brown  Brothers,  August  Bel- 
mont and  an  English  syndicate  represented  by  Vermilye 
&  Company,  bankers,  of  New  York  City. 

The  Electric  Railway  System  of  Wheeling,  W.  Va. 


Among  the  electric  railways  which  have  been  in- 
stalled in  different  sections  of  the  country,  that  at  Wheel- 
ing, W.  Va.,  deserves  mention  for  its  excellent  plant  and 
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FIG.   I.— POWER  STATION— WHEELING  ELECTRIC  RAILWAY. 


cities  and  villages  along  the  canal.  The  company  must 
furnish  to  the  state,  free  of  charge,  sufficient  power  to 
operate  motors  to  open  all  gateways  leading  to  and  from 
locks,  and  also  electric  lights  sufficient  properly  to  illumi- 
nate such  locks  at  night.  The  company  must  have  its 
plant  in  operation  on  the  Erie  Canal  between  Buffalo  and 
Albany  within  three  years  from  date,  or  forfeit  the  privi- 
leges accorded  by  the  permit. 

The  permit  has  not  yet  been  formally  accepted  by 
the  company. 

The  directors  and  officers  of  the  Cataract  General 
Electric  Company  are:  President  William  Mertens,  of 
Von  Hoffman  &  Company,  bankers,  of  New  York;  vice- 
president,  Frank  W.  Hawley;  secretary  and  treasurer, 
Charlton  T.  Lewis,  counsel  for  the  Mutual  Life  Insurance 
Company,  of  New  York  City;  Thomas  C.  Piatt  and  ex- 
Senator  Commodore  P.  Vedder. 


the  success  which  has  attended  its  operation.  This  rail- 
way, situated  close  to  extensive  coal  fields  was  in  an 
excellent  position  to  install  electric  power,  and  the  results 
attained  have  been  most  satisfactory.  The  power  station 
shown  in  Fig.  1  is  a  handsome  brick  structure  with  stone 
trimmings,  on  42d  Street,  and  measures  99  X  84  ft.  The 
architect  was  M.  F.  Geisy,  and  the  builders  were  Murray 
Brothers.  The  stack  is  octagonal  in  section,  125  ft.  in 
height  and  fourteen  feet  in  diameter  at  the  base.  The 
top  is  surmounted  by  an  ornamental  crown. 

The  steam  generating  equipment  consists  of  Aben- 
droth  &  Root  water  tube  boilers,  shown  in  Fig.  3,  and 
equipped  with  McClave  grates.  Abendroth  &  Root  steam 
gauges,  Stratton  separators  and  Korting  injectors  are 
used.  The  piping  is  covered  with  magnesia  sectional 
covering,  and  Jenkins  valves  are  employed.  The  pumps 
were  manufactured  by  the  Titusville  Pump  Company. 
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A  view  of  the  engine  room  is  presented  in  Fig.  2. 
The  engine  equipment  consists  of  three  Ball  automatic, 
cross  compound  engines,  of  250  h.  p.  each,  with  cylinder 
dimensions  fifteen  and  twenty-five  inches  by  fourteen 
inches.  These  are  directly  belted  to  one  West- 
inghouse  270  h.  p.  and  four  General  Electric 
M.  P.,  100  h.  p.  generators.  The  belts  used 
were  supplied  by  the  Chas.  Munson  Belting 
Company  and  Gratton  and  Knight.  The 
switchboard  is  located  in  the  rear  of  the  gen- 
erators, on  a  raised  platform,  and  is  some 
distance  from  the  wall,  giving  access  to  all 
connections.  It  is  of  the  standard  General 
Electric  paneled  type,  equipped  with  all  nec- 
essary ammeters,  circuit  breakers,  switches, 
etc.  A  Yale  &  Towne  traveling  crane,  which 
extends  entirely  across  the  room,  completes 
the  equipment  of  this  portion  of  the  station. 
The  room  is  well  lighted  and  ventilated  by 
many  windows. 

The  mileage  of  this  company  consists  of 
two  miles  of  single  track  and  seven  of  double, 
or  an  equivalent  of  sixteen  miles  of  single 
track.  The  maximum  grade  is  9  per  cent., 
and  the  radii  of  the  curves  vary  from  forty 
to  seventy-five  feet.  The  track  is  laid  prin- 
cipally with  Johnson  girder  rails  of  from 
seventy-eight  to  eighty-five  pounds  in  weight. 
Some  fifty-two  pound  rails  are  also  employ- 
ed, and  are  laid  with  four  inch  bulb  chairs. 
The  ties  are  of  white  oak  6x8  ins.  X  8  ft., 
and  the  rails  are  connected  at  the  joints  by 
six  bolt  fishplates.  The  paving  is  of  vitrified 
brick.  The  return  circuit  is  made  by  bonding  the  rails 
with  riveted  bonds  of  No.  o  wire,  and  also  connecting  to 
the  water  pipes.  The  trolley  wire  is  No.  o  wire,  and  the 
feed  wire  No.  0000  and  No.  00.    The  poles  are  octagonal 


It  measures  68X270  ft.,  and  contains  five  tracks  over  pits 
160  ft.  in  length.    The  appointments  are  very  complete. 

The  rolling  stock  consists  of  twenty-five  sixteen  and 
eighteen  foot  motor  cars,  supplied  by  the  J.  G.  Brill  Com- 


FIG.  3.— BOILER  ROOM— WHEELING  ELECTRIC  RAILWAY  STATION. 


pany  and  the  St.  Louis  Car  Company,  with  nine  trail  cars 
of  the  St.  Louis  Car  Company's  make.  The  trucks  used 
are  of  the  Brill  and  McGuire  types,  and  carry  General 
Electric  W.  P.  30  motors.    Lewis  &  Fowler  and  Meaker 


and  of  wood,  and  were  supplied  by  the  Cleveland  Cedar 
Company.  General  Electric  and  the  Railway  Equipment 
Company's  line  appliances  are  used  in  the  overhead  line. 

We  present  in  Figs.  4  and  5  two  views  of  the  car  house. 
This  is  a  handsome  brick  building,  with  a  slate  roof,  and 
has  a  capacity  sufficient  for  a  very  large  number  of  cars. 


registers  are  used.  The  equipment  of  the  road  also  in- 
cludes one  Walkaway  snow  plow  and  one  tower  wagon, 
made  by  the  Toledo  Wagon  Company. 

The  repair  shops  of  the  company  are  equipped  with  a 
fourteen  foot,  thirty-three  inch  swinging-lathe,  a  shaper 
with   twenty  inch  stroke,  a  thirty-six  inch  radial  drill 
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press,  single  spi  ,dle  band  and  circular  saw,  wheel  press, 
etc. 

The  company's  capital  stock  consists  of  $700,000  au- 
thorized and  issued,  and  its  bonded  indebtedness  of  $500,- 
000  first  mortgage,  6  per  cent,  bonds. 


FIG. 


4.— INTERIOR  OF  CAR  HOUSE  SHOWING  REPAIRING  DEPARTMENT 
WHEELING  ELECTRIC  RAILWAY  CO. 


The  officers  of  the  company  are:  President,  J.  Jacob; 
secretary,  VV.  A.  Shirley,  and  general  manager,  A.  M.  Jolly. 


New  Vertical  COO  H.  P.  Engine. 


A  new  vertical  engine  of  600  h.  p.,  which  possesses  a 
number  of  novel  features,  has  recently  been  constructed 


FIG.  5.— GENERAL  VIEW  OF 


CAR  HOUSE  INTERIOR- 
RAILWAY  CO. 
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by  the  Ball  &  Wood  Company,  of  Elizabeth,  N.  J.  An 
inspection  of  this  engine  was  made  by  a  number  of  promi- 
nent electrical,  mechanical  and  consulting  engineers,  of 
New  York  and  vicinity,  on  March  31,  upon  invitation  of 
the  Ball  &  Wood  Company.  The  engine  attracted  a 
great  deal  of  interest  and  admiration.  It  is  destined  for 
the  Chicago  Edison  Company. 


The  Silvey  Storage  Battery  Car. 

The  early  history  of  the  storage  battery,  together 
with  the  struggles  of  its  inventors  to  perfect  an  economi- 
cal, durable  and  reliable  cell,  are  familiar  to  electricians 
generally.  The  repeated  failures  in  this  line 
can  be  traced  largely  to  the  crudeness  of  de- 
sign and  development  of  the  different  battery 
systems,  and  also  in  part  to  the  use  of  motors 
designed  and  constructed  for  use  with  the 
overhead  system. 

In  the  year  1890  W.  L.  Silvey,  of  Dayton, 
O.,  began  to  make  storage  batteries  after  a 
long  series  of  experiments  on  different  types 
of  batteries,  and  in  the  summer  of  the  same 
year  a  train  of  cars  on  the  Big  Four  Railway 
was  equipped  with  the  Silvey  electric  light. 
Twelve  cells  of  battery  and  ten  sixteen  candle 
power,  twenty-five  volt  lamps  were  used  to 
each  car.  The  light  having  been  operated 
during  a  run  of  90,000  miles  between  Cincin- 
nati and  Dayton,  was  so  successful  that  fifty- 
five  cars  were  similarly  equipped  on  the  Ches- 
apeake &  Ohio  Railroad,  and  during  three 
years  no  such  thing  as  a  short  circuited  cell 
or  buckled  plate  has  ever  occurred.  The  rela- 
tive cost  of  the  oil,  Pintsch  gas  and  the  Silvey 
storage  battery  incandescent  light  for  the 
year  1893,  is  shown  by  the  report  of  Chief 
Electrician  W.  S.  Greene,  of  the  Chesapeake  & 
Ohio  Railroad,  just  published,  to  be  as  fol- 
lows: Electric  light,  $17.73  per  year  per 
lamp;  oil  lights,  $24.12  per  year  per  lamp, 
and  Pintsch  gas  light,  $29.42  per  year  per  gas 
burner  or  tip.  The  relative  candle  power  of 
each  light  was:  Oil,  ten  candle  power,  gas,  eight  candle 
power,  and  electric  light,  sixteen  candle  power. 

In  the  spring  of  1893  Mr.  Silvey  undertook  the  con- 
struction of  the  storage  battery  car  here  described.  This 
car  has  a  sixteen  foot  car  body,  built  especially  for  the 
work  by  the  American  Car  Company,  of  St.  Louis,  provi- 
sion being  made  for  placing  batteries  in  iron  trays,  and 
sliding  them  under  the  seats  through  open- 
ings at  the  end  of  the  car.  A  McGuire 
truck  is  used,  with  especially  heavy  axles. 
Fastened  crosswise  to  the  truck  frame  are 
two  ten  pound  Carnegie  I  beams  which 
support  the  motor. 

The  motor  proper  is  constructed  as 
follows:  Two  rings  of  steel,  having  numer- 
ous wedge  shaped  pole  pieces,  are  wound 
with  coils  of  wire,  the  winding  being  in 
such  a  way  as  to  make  a  consequential 
pole  out  of  each  projection.  These  two 
rings  are  tied  together  by  rods  extending 
from  one  to  the  other,  and  constitute  the 
field  magnets.  The  armature  is  composed 
of  a  central,  non-magnetic  spider  and  rim, 
around  which  is  wound  and  securely  fast- 
ened a  ribbon  of  the  best  quality  of  soft 
iron,  until  a  diameter  is  produced  as  large 
as  the  field  magnet  rings.  The  armature 
is  turned  true  on  each  face,  and  provided 
with  notches  for  the  coils.  Each  slot  is 
thoroughly  insulated  by  mica  troughs,  and 
the  armature  being  very  narrow,  the  coils 
are  completely  insulated  from  each  other, 
rendering  a  burned  out  coil  a  matter  of 
almost  absolute  impossibility;  besides,  no 
bands  are  required.  The  armature  coils 
are  connected  to  a  multiple  bar  commuta- 
tor, as  shown  in  the  cuts.  By  this  arrange- 
ment a  very  light  motor  has  been  produced. 

This  motor  has  an  armature  ring  three  and  three- 
quarters  inches  through,  and  twenty-four  inches  in  diam- 
eter, wound  with  2,000  turns  of  No.  14  B.  &  S.  double 
insulated  wire,  weighing  about  forty  pounds.  The  entire 
machine,  complete,  weighs  1,350  lbs.,  and  develops  forty 
horse   power.      The   entire  equipment   of   the  motor, 
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together  with  all  gears,  gear  cases,  etc.,  weighs  less  than 
2,000  lbs.  It  will  be  observed  that  the  motor  is  placed 
with  its  armature  shaft  at  right  angles  to  the  car  axles, 
and  is  geared  to  both,  the  proportion  being  5  to  1.  The 
motor  proper  is  placed  entirely  on  the  frame  of  the  truck, 
the  car  axles  carrying  no  weight,  except  the  large  bevel 
gears  which  are  entirely  encased  and  run  in  oil.  A 
cushioned  coupling  is  employed  between  the  motor  shaft 
and  the  shaft  carrying  the  small  bevel  gears,  by  which  the 
car  wheels  are  free  to  move  in  any  direction  without  in 
any  way  affecting  the  other  parts;  at  the  same  time  the 
gears  are  always  kept  in  alignment.  As  an  experiment, 
the  truck  has  been  made  to  ascend  a  17^2  per  cent  grade, 
being  stopped  and  started  on  this  gradient  without  the 
use  of  sand.  The  entire  lower  half  of  the  machine  is 
encased  in  a  waterproof  case.  The  upper  half  of  the  field 
magnets  are  made  removable,  enabling  any  ordinary 
mechanic  to  rewind  a  section  in  the  armature  in  an  hour, 
without  removing  it  from  the  motor  or  taking  the  truck 
from  under  the  car  body.  It  has  been  the  aim  to  make 
every  part  so  simple  as  to  be  easily  accessible,  easy  to 
repair,  strong,  light  and  durable. 

The  aim  in  the  construction  of  the  battery  has  not 
been  to  push  the  efficiency  of  the  apparatus  to  the  utmost 
limit,  making  it  very  light  in  weight,  but  rather  to  make 
an  apparatus  capable  of  withstanding  almost  any  amount 


FIG.  1. — ARMATURE — SILVEY  MOTOR. 


of  hard  usage.  The  batteries  used  have  been  doing  con- 
stant service,  operating  the  street  car  for  the  last  nine 
months,  without  trouble  from  short  circuits  or  buckled 
plates.  Cells  having  a  rated  capacity  of  thirty  amperes 
discharge  have  frequently  been  entirely  discharged  at  the 
rate  of  120  amperes,  and  charged  at  the  rate  of  100 
amperes  without  doing  any  harm.  These  extreme  charges 
are  of  frequent  occurrence  as  the  batteries  are  charged 
in  three  hours  and  discharged  every  three  and  a  half 
hours.  The  battery  plate  proper  consists  of  an  inoxidiz 
able,  alloyed  lead  metal  grating  5X7  ins.  and  about  one- 
eighth  of  an  inch  thick,  twenty-one  of  which  constitute  a 
complete  battery  cell.  The  perforations  in  the  grid  are 
filled  with  superficially  oxidized  particles  of  metallic  lead 
and  oxide  of  lead,  after  which  they  are  subjected  to  a 
pickling  process  which  hardens  the  charging  material 
into  a  firm,  coherent  mass,  and  by  which  it  becomes  firmly 
fixed  into  the  holes  and  forms  a  surface  layer  over  the 
entire  plate.  The  plates  are  clamped  together  by  means 
of  a  lead  screw  passing  through  the  holes,  a  nut  being 
placed  between  each  plate  and  firmly  screwed  down,  mak- 
ing a  metallic  contact,  after  which  they  are  all  welded  on 
the  surface.  In  case  it  becomes  desirable  to  take  the  cell 
apart,  it  is  easily  done  by  removing  these  nuts,  break- 
ing the  welded  parts.  The  filling  for  the  battery  plates  is 
chemically  pure  lead  which  has  been  found  in  practice  to 
give  a  useful  working  output  of  about  20  per  cent,  greater 
efficiency  than  is  possible  with  batteries  employing  a 
mechanically  filled  plate  of  lead  oxide  alone,  which  neces- 
sarily contains  large  quantities  of  impurities. 

Between  each  set  of  plates  there  is  placed  a  sheet  of  a 
porous  separating  material,  the  edges  of  which  are  sat- 
urated with  a  preservative  compound  and  which  has  been 


treated  until  it  becomes  practically  indestructible  in  the 
electrolyte,  and  capable  of  absorbing  about  fifty  times  its 
own  weight  of  the  acids  used  in  the  battery.  The  latter, 
in  fact,  becomes  nearly  a  dry  cell,  as  there  is  very  little 
free  liquid  to  become  spilled.  Should  the  rubber  cell  ever 
become  broken,  the  liquid  held  in  suspension  in  the  sep- 
arating material  is  sufficient  to  operate  the  car  properly 
during  a  trip.  In  order  to  prevent  splashing  of  the  free 
liquid,  the  cell  is  made  very  deep,  and  as  an  additional 


FIG   2  — FIELD  — SILVEY  MOTOR 


precaution  a  sort  of  wooden  crate,  also  shown  in  Fig.  3,  is 
placed  on  top  of  the  plates,  dividing  the  interior  of  the  cell 
into  small  pockets,  preventing  the  formation  of  waves  inci- 
dent to  a  car  in  rapid  motion  over  an  uneven  road. 

In  the  operation  of  the  car  108  cells  of  battery  are 
employed,  each  cell  weighing  twenty-seven  pounds,  mak- 
ing a  total  weight  of  batteries  of  about  3,000  lbs.,  which 
practice  has  demonstrated  will  in  every  day  service  operate 
the  car  about  thirty  miles  at  each  charge  running  at  full 


FIG   3.— STORAGE  BATTERY  PLATES. 


speed.  In  a  test  run  made  in  November  last,  the  car 
made  a  round  trip  over  the  Third  Street  road  in  Dayton, 
O.,  in  thirty-five  minutes,  the  distance  being  nine  miles. 
This  included  several  complete  stops  besides  climbing  two 
hills,  each  about  1,500  ft.  long  and  4^  per.  cent,  grade, 
crossing  sixteen  railroad  tracks  and  a  bridge  500  ft.  long, 
so  that  it  is  evident  the  car  can  easily  make  twenty  to 
twenty-five  miles  an  hour  if  desired.  The  car  has  a  con- 
troller on  each  platform  containing  a  reversing  switch 
and  three  complete  changes  of  electrical  circuits,  by 
means  of  which  three  speeds  of  the  car  are  produced. 
The  changes  are  accomplished  entirely  by  commuting  the 
batteries,  no  resistance  of  any  description  being  em- 
ployed. 

The  car  up  to  March  21,  1894,  had  made  6,000  car 
miles,  and  neither  the  batteries  nor  the  motor  have  re- 
quired any  repairs,  except  a  new  set  of  carbon  brushes. 
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The  total  expense  of  every  kind  has  been  $2.50,  all  of 
which  was  applied  to  the  trucks.  It  is  claimed  that  with 
this  system  a  car  can  easily  be  operated  at  a  cost  not  to 
exceed  eight  cents  per  car  mile.  The  batteries  at  pres- 
ent are  apparently  nearly  as  good  as  new  and  good  for 
several  thousand  miles  more  before  requiring  the  re- 
newals of  the  positive  plates.  By  a  process  on  which 
patents  are  now  pending,  the  worn  out  plates  are  taken 


Possibility  of  an  Underground  Trolley  in  New 
York  City. 


The  competition  for  the  prize  of  $50,000  offered  last 
December  by  the  Metropolitan  Traction  Company,  of 
New  York,  for  a  system  of  street  railroad  motive  power 
superior  to  the  overhead  trolley  system,  and  equally  cheap 
in  respect  to  operating  expenses,  is  likely  to  result  in  the 
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FIG.  4.— MOTOR  TRUCK  AND  EQUIPMENT. 


and  the  material  worked  over  so  that  there  is  practically 
no  waste  whatever.  The  patentee  is  now  prepared  to 
maintain  the  positive  plates  of  a  battery  at  three  cents  per 
mile,  and  has  found  by  actual  test  in  building  batteries 
that  for  every  1,620  miles,  at  three  cents  per  mile,  he  can 
entirely  rebuild  a  set  of  batteries  of  108  cells,  or  for  the 
two  sets  required  to  keep  a  car  in  constant  use,  3,240 
miles  at  three  cents  per  mile.  As  these  batteries  have  al- 
ready made  6,000  miles  and  are  still  in  good  condition,  it 


FIG.  5.-INTERI0R  OF  STORAGE  BATTERY  CAR 


is  evident  that  there  is  a  wide  margin  for  profit  at  three 
cents  per  mile,  and  that  a  car  can  be  easily  operated  for 
eight  cents  per  car  mile  total  cost. 

St.  Louis  Car  House  Fire. 


The  Cardinal  Avenue  car  house  of  the  Laclede 
Avenue  Division  of  the  Missouri  Railway  Company,  at 
St.  Louis,  was  struck  by  lightning  March  21,  and  burned 
to  the  ground,  causing  a  loss  of  $100,000,  fully  covered 
by  insurance.  Eleven  motors  and  fifty-three  trailers  were 
destroyed. 


substitution  of  an  underground  trolley  system  on  some  of 
the  company's  lines. 

Over  3,000  applications  for  the  prize  have  been  re- 
ceived by  the  company  from  all  parts  of  the  world.  Many 
of  the  schemes  proposed  are  ludicrous.  One  inventor 
proposed  to  furnish  motive  power  by  means  of  windmills 
on  the  top  of  the  cars.  Another  proposed  to  utilize  the 
force  exerted  by  the  rise  and  fall  of  the  tides  at  Sandy 
Hook,  and  a  third  made  a  proposition  to  run  street  rail- 
ways by  harnessing  the  cars  to  bal- 
loons. 

President  H.  H.  Vreeland,  of 
the  Traction  Company,  said  last 
month  to  a  representative  of  the 
Street  Railway  Journal,  that  the 
underground  trolley  system  at  pres- 
ent in  operation  in  Buda-Pesth, 
•Hungary,  was  under  consideration. 
This  system  was  introduced  five 
years  ago  by  Siemens  &  Halske,  and 
an  account  of  the  method  and  re- 
sults of  operation  has  been  pub- 
lished in  former  issues.  Plans  have 
also  been  submitted  by  the  Gen- 
eral Electric  Company,  the  West- 
inghouse  Electric  Company  and 
other  companies,  which  are  also 
under  consideration. 

This  company  does  not  pro- 
pose to  change  the  cable  system  on 
Broadway.  For  thoroughfares 
where  passenger  traffic  is  heavy 
enough  to  warrant  the  outlay  re- 
quired to  build  cable  roads,  that 
system  is  regarded  by  the  man- 
agers of  the  Traction  Company  as 
superior  to  all  others.  For  this 
reason  the  company  is  at  present 
engaged  constructing  cable  roads 
on  Lexington  Avenue  and  Colum- 
bus Avenue,  on  which  roads  heavy 
passenger  traffic  is  expected. 
jfj^fShould  a  test  of  the  under- 
ground trolley  prove  satisfactory,  it  will  be  introduced 
on  all  the  other  lines  at  present  operated  by  the  Traction 
Company  as  horse  car  routes.  These  roads  include, 
among  others,  the  lines  in  University  Place,  Seventh 
Avenue  below  Fiftieth  Street,  Avenue  C,  Twenty-third 
Street,  Bleecker  Street,  Fourteenth  Street,  Forty-second 
Street,  and  Sixth  and  Ninth  Avenues. 

A  bill  recently  passed  by  the  Legislature  giving  the 
Commissioners  authority  to  pass  on  the  merits  of  the 
various  plans  submitted  to  the  Metropolitan  Traction 
Company  is  now  in  the  hands  of  Governor  Flower  await- 
ing signature. 


April  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


223 


Battling  the  Snow  in  St.  Paul. 


The  heavy  falls  of  snow  in  St.  Paul  have  compelled 
the  management  of  the  roads  in  that  city  to  take  special 
means  for  clearing  the  tracks  of  this  obstruction.  Some 
new  principles  have  been  put  into  application  in  this 
work,  and  a  new  type  of  snow  plow  has  been  devised.  By 
this  the  snow,  instead  of  being  brushed  to  one  side,  is 
raised  from  the  track  by  a  series  of  conveyors  somewhat 
similar  in  principle  to  the  ordinary  bucket  conveyor.  The 
blades  of  this  are  of  five-sixteenths  inch  steel,  measure 
24X6  ins,  and  are  riveted  to  an  endless  sprocket  chain 
running  on  rollers.  There  are  altogether  sixty-six  blades 
in  the  front  conveyor.  The  snow  is  then  carried  to  one 
side  by  a  side  conveyor,  and  thrown  to  one  side  of  the 
car,  where  it  is  taken  care  of  by  wing  plows  which  clear 


The  Columbia  &  Donegal  Railway. 


One  of  the  latest  roads  in  the  State  of  Pennsylvania 
to  be  put  in  operation  is  the  Columbia  &  Donegal  Rail- 
way. This  company  was  organized  on  January  4,  1893, 
with  the  following  officers:  President,  Wm.  B.  Given; 
treasurer,  H.  L.  Haldeman;  secretary,  Frank  S.  Given. 
The  road  is  a  little  over  five  miles  in  length,  and  is  full  of 
grades,  there  being  hardly  a  level  piece  of  road  from  the 
time  the  car  leaves  Columbia  until  it  reaches  Marietta. 
The  railway,  with  that  of  the  Columbia  &  Ironville 
Street  Railway  Passenger  Company,  is  operated  by  the 
Columbia  Traction  Company,  which  has  the  same  officers 
as  those  given  above,  with  F.  S.  Given  as  general  man- 
ager. The  route  of  these  two  lines  is  most  picturesque, 
owing  to  the  variety  of  the  scenery,  and  the  beautiful 


FIG.  1— VIEWS  ON  THE  LINE  OF  THE  COLUMBIA  &  DONEGAL  RAILWAY — COLUMBIA,  PA. 


the  roadway  of  the  drifts  which  would  otherwise  be  piled 
at  the  side  of  the  track  by  the  ordinary  type  of  plow. 

The  snow  plow  is  mounted  on  two  Bemis  pivotal 
trucks,  having  seven  foot  six  inch  wheel  bases,  and  twenty 
foot  pivotal  centers. 


Car  Manufacturing. 

The  Census  Department,  Washington,  D.  C,  has  just 
issued  an  extra  bulletin  presenting  preliminary  totals  for 
all  classes  of  manufacturing  industries  in  the  United 
States,  as  prepared  by  the  Division  of  Manufacturers.  In 
the  line  of  "  cars,  general  shop  construction,  and  repairs 
by  street  railroad  companies,"  appear  the  following 
figures:  Number  of  establishments  reporting,  seventy- 
eight,  representing  an  aggregate  capital  of  $2,351,162, 
employing  a  total  number  of  2,034  men.  Under  the  head- 
ing of  "  street  railway  cars,  not  including  operations  of 
railroad  companies,"  seventy  one  establishments  are  re- 
ported, with  a  capital  of  $2,468,351  in  the  aggregate,  and 
employing  1,873  men. 


glimpses  of  the  winding  Susquehanna  and  Donegal 
valleys  which  it  discloses. 

To  add  to  the  other  attractions,  the  company  owns 
on  the  line  of  route  a  pleasure  resort  of  about  seventy 
acres,  called  Chickies  Park.  This  is  a  well  wooded  tract 
of  land,  furnished  with  running  water,  dancing  pavilion, 
merry-go-round,  dining  hall  and  other  features.  This 
point  is  about  300  ft.  above  the  river  and  commands  an 
extensive  view  of  the  river,  Blue  Ridge  range  of  moun- 
tains and  the  Donegal  valley.  It  has  become  a  popular 
resort  for  the  towns  of  Lancaster,  Columbia,  Marietta  and 
other  towns  reached  by  electric  lines. 

Some  of  the  engineering  features  of  the  Columbia  & 
Donegal  road  are  quite  interesting.  One  of  these  is  the 
long  bridge  and  trestle  built  over  the  Chickies  Creek,  and 
shown  in  Fig.  1.  This  is  960  ft.  in  length,  and  where  it 
crosses  the  creek  is  thirty-two  feet  high.  It  was  con- 
structed of  North  Carolina  pine. 

The  power  station,  which  is  located  on  Commerce 
Street,  Columbia,  is  of  brick,  and  has  two  stacks  each 
sixty-five  feet  in  height.    The  engine  equipment  consists 
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of  one  Westinghouse  engine  of  150  h.  p.  and  one  Ball  & 
Wood  engine  of  125  h.  p.,  which  operate  two  Westing- 
house  generators  of  150.  and  100  h.  p.  each.  Steam  is 
generated  in  three  150  h.  p.  boilers  supplied  by  the  Sup- 
plee  Steam  Engine  Company,  of  Columbia.  Korting 
injectors  and  Worthington  pumps  are  used. 

The  roadbed   has  been  well   constructed.  Several 


FIG.  2.— CHICKIES  PARK— COLUMBIA  &  DONEGAL  RAILWAY  CO 


views  of  the  track  are  given  on  page  223.  The  rail  em- 
ployed in  the  towns  is  sixty-six  pounds  in  weight,  and 
outside  of  the  towns  a  fifty  pound  T  rail  is  employed,  all 
from  the  Johnson  Company.  The  track  is  ballasted  with 
six  inches  of  broken  stone. 

The  rolling  stock  consists  of  eight  cars,  sixteen  feet 
in  length,  four  of  which  were  supplied  by  the  J.  G.  Brill 

Company,  and  four 
by  the  L  a  m  o  k  in 
works.  These  are 
mounted  on  Brill  and 
Robinson  trucks.  The 
motors  are  of  the 
Westinghouse  type, 
sixty  horse  power  to 
a  car.  St.  Louis  reg- 
isters are  used. 

There  are  a  num- 
ber of  extensions  pro- 
posed for  the  near 
future,  and  before  the 
close  of  the  present 
year  Maytown,  Mt. 
Joy  and  Ironville  may 
be  connected  by  elec- 
tric railway  with  Co- 
lumbia. 

William  B.  Given, 
the  president  of  the 
Columbia  &  Donegal 
Railway  Company,  is 
also  president  of  the 
WM.  B.  GIVEN,  Columbia  Traction 

president  Columbia  &  Donegal  railway  Company,  and  is  in- 
co.  and  Columbia  traction  co.  terested  as  stock- 
holder in  all  the  elec- 
tric railways  of  Lancaster  County.  Mr.  Given  is  thirty- 
nine  years  of  age,  a  member  of  the  legal  profession  and 
enjoys  a  large  and  lucrative  practice.  He  is  a  director  in 
the  Columbia  National  Bank,  Keeley  Stove  Company, 
East  Columbia  Land  Company  and  numerous  other 
organizations  having  for  their  object  the  industrial  and 
corporate  growth  of  Columbia. 


Heating  by  Exhaust  Steam  at  Springfield,  111. 

The  practicability  of  utilizing  the  exhaust  steam  from 
electric  light  and  power  plants  for  heating  purposes,  and 
the  distribution  of  the  same  to  consumers  situated  within 
moderate  distances  of  the  central  station,  by  means  of 
underground  pipes,  has  been  proved  by  successful  experi- 
ment and  use  to  be  both  practica- 
ble and  economical  for  the  con- 
sumer as  well  as  for  the  plant  fur- 
nishing the  supply.  The  utilization 
of  exhaust  steam  for  this  purpose 
opens  a  new  source  of  profit  to 
numerous  central  stations  situated 
in  densely  populated  localities, 
where  the  users  are  located  within 
a  comparatively  small  radius,  so  as 
to  justify  the  expense  of  under- 
ground piping.  It  is  a  well  known 
fact  that  only  about  one-tenth  of 
the  total  heat  in  the  steam  is  utiliz- 
ed by  passing  through  the  engines, 
and  the  ability  to  recover  for  heat- 
ing purposes  the  greater  part  of 
the  remaining  nine-tenths,  without 
materially  increasing  the  back 
pressure  at  the  engines,  opens  a 
wide  field  for  this  system.  The 
question  of  income  accruing  to  the 
power  company  through  this 
means  of  utilization  of  what  would 
otherwise  be  a  waste  product,  is 
one  of  the  greatest  importance,  as 
heat  may  be  furnished  to  the  con- 
sumers at  a  price  that  will  make  it 
an  object  to  them,  and  at  the  same 
time  yield  revenue  to  the  company. 
Through  the  courtesy  of  A.  L.  Ide,  of  the  Springfield 
(111.)  Electric  Light  &  Power  Company,  we  are  enabled  to 
present  some  recent  information  in  regard  to  the  very 
successful  results  obtained  by  the  system  at  that  plant. 
The  exhaust  steam  system  used  is  that  controlled  by 
the  American  District  Steam  Company,  of  Lockport,  N.  Y., 
and  known  as  the  Holly  system,  which  was  illustrated 
and  described  in  the  Street  Railway  Journal  of  July, 
1893.  This  system  uses  exhaust  steam  at  about  five 
pounds,  or  less,  back  pressure,  and,  by  an  arrange- 
ment of  condensing  coils  and  indirect  radiators  at  each 
point  of  consumption,  dispenses  altogether  with  return 
and  drip  pipes.  It  is  also  arranged  so  that  in  case  the 
exhaust  steam  is  not  sufficient,  live  steam  from  the  boilers 
may  be  passed  into  the  pipes  through  suitable  reducing 
valves. 

The  system  at  Springfield  has  been  in  use  about  three 
years.  The  original  plant  was  installed  in  the  winter  of 
1890,  and  was  supplied  from  the  lighting  station.  The 
plant  has  been  steadily  increased  since  that  time,  and  now 
supplies  heat  to  over  100  buildings.  Last  fall  about  1,500 
ft.  of  ten  inch  steam  pipe  was  put  in  to  connect  with  the 
power  house  of  the  Consolidated  Railway  Company,  thus 
allowing  the  utilization  of  the  exhaust  from  its  engines. 
This  supply  enables  the  company  to  warm  fifteen  addi- 
tional buildings  containing  over  1,000,000  cu.  ft.  of  space. 
No  difficulty  has  been  found  in  keeping  buildings  warm 
with  five  pounds  pressure  in  the  mains  when  the  tempera- 
ture was  15  degs.  below  zero.  The  greatest  distance  steam 
is  carried  is  about  4,000  ft.  from  the  station,  and  heat  is 
supplied  to  over  100  buildings.  Exhaust  steam  from 
seven  14  X  14  in.  Ideal  engines  in  the  electric  light  sta- 
tion, and  one  200  h.  p.  Corliss  engine  in  the  power  house 
of  the  Consolidated  Railway  Company,  is  utilized.  When 
the  railway  company  has  twenty  cars  in  operation  all  its 
exhaust  steam  is  utilized;  this  in  addition  to  the  steam 
from  three  of  the  14  X  T4  engines  is  sufficient  to  warm 
about  4,000,000  cu.  ft.  of  space.  If  all  the  engines  are 
running,  the  exhaust  steam  will  warm  5,000,000  cu.  ft. 
of  space.  Experience  has  shown  that  exhaust  steam  from 
100  h.  p.  of  engines  will  warm,  satisfactorily,  about  1,000,- 
000  cu.  ft.  of  space.  The  entire  system  requires  very  little 
attention,  and  is  proving  a  profitable  investment  to  the 
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of  the  interior  of  the  station  and  of  main  and  exhaust 
connection. 

The  same  system  has  given  very  satisfactory  results  in 
connection  with  the  plant  of  the  Cedar  Rapids  (la.)  Elec- 
tric Light  Company,  and  elsewhere.  The  boiler  plant  of 
the  Cedar  Rapids  company  consists  of  two  150  one  200  and 
one  125  h.  p.  boilers,  all  of  which  are  used  to  supply  steam  to 
the  engines.  The  exhaust  is  distributed  through  over  two 
miles  of  underground  mains,  the  longest  single  lines  being 
about  three-quarters  of  a  mile  long,  running  in  opposite 
directions  from  the  stations.  With  six  pounds  pressure 
in  the  exhaust  mains  at  the  station,  perfect  circulation  is 
obtained.  The  charges  are  $1  per  1,000  units  on  the  inch 
meter,  which  corresponds  to  about  $8  per  ton  for  anthra- 
cite coal,  which  is  the  price  in  the  local  market.  The 
steam  supply  business  is  constantly  growing,  and  is  a 
source  of  profitable  income,  the  receipts  at  present  from 
this  source  being  about  $15,000  per  annum.  The  man- 
ager of  the  company  is  authority  for  the  statement  that 
the  exhaust  steam  plant  is  by  far  the  best  paying  part  of 
its  business,  and  further,  that  without  it  the  station  could 
not  be  made  to  pay  in  that  location.  The  heating  is 
almost  entirely  done  with  exhaust,  only  a  small  amount 
of  live  steam  being  used  in  the  middle  of  the  day  in 
extremely  cold  weather  when  some  of  the  engines  are 
shut  down. 

From  these  facts  it  would  seem  as  if  the  exhaust  steam 
plant  should  be  regarded  almost  in  the  light  of  a  necessary 
feature  in  connection  with  any  electric  system  so  situated 


FIG.  2. — INTERIOR  OF  STATION— SPRINGFIELD  ELECTRIC   LIGHT  &  POWER  CO. 


power  company.  In  the  winter  of  1893  the  company 
received  about  $3,000  from  heating,  at  an  additional 
expense  on  its  coal  bill  of  about  $100. 

Heat  is  furnished  by  contract  agreement  with  the 
consumers  at  the  rate  of  twenty  cents  per  year  per  square 


FIG.  1.— CONNECTION  OF  MAIN  AND  EXHAUST  PIPING. 


foot  of  direct  radiation,  and  twenty-five  cents  per  year  per 
square  foot  of  indirect  radiation.    Where  a  contract  for 


five  years  or  longer  is  entered  into,  the  company  agrees 
to  make  all  connections  with  the  street  main  to  the  con- 
sumer's building  wall,  and  furnish  cut-off  valve,  etc.  On 
contracts  for  less  than  five  years'  lease  the  consumer  pays 
the  cost  of  connection.  The  company  requires  all  new 
consumers  to  have  a  cooling  coil  inserted  between  the 
steam  trap  and  the  sewer  connection,  to  utilize  the  heat 
in  the  condensed  water  before  letting  it  pass  into  the 
sewer.  This  coil  is  used  as  an  indirect  radiator,  but  is 
charged  for,  according  to  surface,  as  direct  radiation.  An 
arrangement  is  also  made,  where  the  customer  has  a  steam 
boiler  already  installed  for  heating  purposes,  to  pass  the 
water  of  condensation  through  this  boiler  and  trap  the 
same  to  the  sewer  automatically,  so  that  in  case  of  any 
cause  of  shutdown  at  the  station  the  consumer's  plant 
is  ready  to  furnish  steam  at  very  short  notice,  the  boiler 
already  being  partially  filled  with  hot  water.  The  engrav- 
ings, which  are  from  the  Electrical  Engineer,  give  a  view 


that  this  principle  may  be  utilized,  as  by  the  use  of  the 
exhaust  system  what  might  be  called  a  by-product,  and 
otherwise  be  allowed  to  run  to  waste,  becomes  one  of  the 
principal  features  of  income. 


The  Compagnie  Generate  d'Electricite  has  now  at 
its  works  at  Lyons  a  new  high  speed  electric  locomotive, 
nearly  completed.  The  dimensions  of  this  are:  Length, 
16^  ft.;  height,  11%  ft.;  width,  8  ft.  It  runs  on  four 
wheels  46  ins.  in  diameter.  The  locomotive  weighs  30 
tons,  and  has  been  constructed  for  a  normal  speed  of  30 
miles  per  hour. 


Formal  announcement  has  been  made  that  the  line 
of  the  Consolidated  Traction  Company,  of  New  Jersey, 
between  Newark  and  Jersey  City,  will  be  opened  to  the 
public  on  April  8, 
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FOURTH 

Class  IV.    Surface  Railways  in  American  Cities  of  from 
j 0,000  to  100,000  Inhabitants. 

There  are  thirty  cities  in  the  United  States  having 
a  population  of  from  50,000  to  100,000  by  the  census  of 
1890.  Twenty-two  are  in  the  Eastern  States,  four  in  the 
Southern,  three  in  the  Central  and  one  in  the  Western. 
The  total  track  mileage  is  nearly  1600,  of  which  81  per 
cent,  is  operated  by  electricity,  15  per  cent,  by  horses, 
and  the  balance  by  various  systems  of  motive  power. 

Twenty-three  of  these  cities  are  repesented  in  the 
Table  of  Statistics,  twenty  appearing  in  the  class  now 
under  consideration.  The  population  of  two  cities  with 
their  suburbs  exceeds  100,000,  one  is  connected  with  a  met- 
ropolitan system  and  cannot  be  represented  separately, 
and  the  statistics  of  the  remaining  seven  cannot  be 
obtained  in  a  sufficiently  complete  form  for  present  pur- 
poses. Two  cities  of  less  than  50,000  inhabitants  are  also 
represented  in  the  table,  being  brought  into  this  class  by 
reason  of  the  suburban  population  served,  and  one  city  is 
represented  twice,  first  alone,  and  again  with  the  added 
population  of  a  suburb  served  by  another  and  separate 
road. 

At  the  end  of  the  various  fiscal  years  ending  in  1890, 
eleven  of  the  twenty-three  systems  represented  in  the 
table  were  in  operation  wholly  by  horses,  one  wholly  by 
electricity,  six  had  commenced  equipment  by  electricity, 
four  were  in  operation  by  horses,  cable,  steam  and  elec- 
tricity in  varying  proportions,  and  one — the  "  metropol- 
itan system  "  referred  to  above — had  not  built  its  sub- 
urban line  and  is  not  therefore  represented  in  1890.  At 
the  end  of  the  fiscal  years  of  1892,  eleven  systems  were  in 
substantially  complete  operation  by  electricity,  two  by 
horses,  and  ten  were  still  in  the  process  of  conversion 
from  horses  to  electricity.  In  1890  445  miles  of  track 
were  in  operation  by  horses,  and  145  miles  by  electricity 
and  other  motive  powers;  while  in  1892,  258  miles  were 
in  operation  by  horses,  and  564  miles  by  electricity  and 
other  motive  powers. 

THE  HO.  SE  RAILWAYS  OF  1890. 

Again  we  find  that  the  horse  railways  of  1890  were 
not  in  general  overcapitalized.  16  per  cent,  of  the  total 
mileage  had  no  funded  debt,  the  funded  debt  of  38  per 
cent,  was  less  than  $10,000  per  mile,  that  of  38  per  cent 
was  between  $10,000  and  $20,000  and  that  of  only  8  per 
cent,  exceeded  $20,000  per  mile.  The  total  capital  liabili- 
ties of  42  per  cent,  were  less  than  $20,000  per  mile. 

The  sixteen  horse  railways  now  under  consideration 
may  be  separated  into  four  clearly  defined  groups  based 
as  usual  on  the  passenger  earnings  per  capita.  The  first 
group  contains  two  systems  which  earned  $.98  and  $1.32 
per  capita  respectively.  The  second  group  contains  five 
systems  which  earned  from  $1.98  to  $2.31  per  capita;  the 
third  group  contains  seven  systems  which  earned  from 
$2.62  to  $3  24  per  capita;  and  the  fourth  group  contains 
two  systems  which  earned  $3.76  and  $4.03  respectively. 

Case  No.  94  was  practically  a  new  road  in  1890  and 
was  developing  rapidly.  Its  passenger  income  for  the 
year  ending  December  31,  1890,  was  nearly  $100,000,  and 
as  will  be  seen  by  the  table,  it  had  risen  to  over  $200,000. 
by  1892.  Case  No.  85  is  a  horse  railway  system  connect- 
ing three  townships  of  from  3,000  to  6,000  inhabitants 
with  a  manufacturing  city  of  45,000  inhabitants.  It  oper- 
ated but  7  miles  of  street  and  but  5  car  miles  per  capita, 
and  in  spite  of  small  passenger  income  it  earned  20  per 
cent,  on  capital  liabilities  of  $7,400  per  mile  of  track. 

The  five  systems  of  the  second  group  earning  from 
$1.98  to  $2.31  per  capita  with  horses  may  be  passed  over 
with  brief  mention.    Case  No.  80  is  a  system  serving  a 
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sleepy  Southern  city  well  laid  out  for  moderately  large 
street  railway  traffic,  but  with  a  large  colored  population 
and  with  little  local  enterprise.  Cases  No.  81  and  82  are 
combined  residential  and  manufacturing  towns  of  some 
importance.  Cases  No.  83  and  91  are  railroad  and  manu- 
facturing cities.  The  track  mileage  in  these  five  cities 
ranges  from  15  to  26,  and  the  street  mileage  (reported) 
from  12  to  20.  The  car  mileage  in  cases  No.  80  and  82 
were  probably  sufficient  to  secure  the  maximum  traffic, 
but  the  low  car  mileage  of  Case  No.  91  is  partly  responsi- 
ble for  the  small  gross  earnings.  The  net  earnings  of  the 
three  roads  reporting  are  fairly  good,  the  returns  being 
equivalent  to  about  5,  8  and  11  per  cent,  respectively  on 
capital  liabilities  of  from  $17,200  to  $19,600  per  mile  of 
road. 

The  average  gross  earning  power  of  the  horse  rail- 
ways of  this  class  seems  to  be  best  represented  by  the 
seven  systems  of  the  third  group,  earning  from  $2.62  to 
$3.24  per  capita.  These  systems  all  serve  busy  manu- 
facturing cities,  six  of  the  seven  being  in  three  of  the 
Eastern  Atlantic  States.  It  is  at  once  evident  that  the 
track  and  street  mileage  of  this  group  is  considerably 
greater  than  that  of  the  second  group,  the  average  street 
mileage  being  20.4  as  against  16.9  in  the  second  group 
This  is  probably  responsible  in  part  for  the  better  average 
results.  The  car  mileage  per  capita  ranges  from  8  to  16, 
the  one  Western  city  showing  22.  The  percentage  of  net 
income  to  capital  liabilities  is  quite  satisfactory,  the 
smallest  return  being  5  per  cent,  on  capital  liabilities  of 
$32,800  per  mile  of  track,  and  the  largest  16  per  cent,  on 
$22,000  per  mile  of  track.  The  operating  expenses  of 
three  systems  are  between  73  and  78  per  cent.,  of  three 
systems  between  87  and  90  per  cent.,  while  the  Western 
city  referred  to  is  apparently  operating  at  66.7  per  cent., 
and  $.09  per  car  mile,  an  unusual  but  perhaps  not  impos- 
sible figure. 

The  two  systems  of  the  fourth  group  show  the  maxi- 
mum horse  railway  gross  earning  power  of  the  class. 
Case  No.  98  served  an  important  railroad,  manufacturing 
and  residential  city,  with  21  miles  of  road  and  27  car  miles 
per  capita.  It  earned  $4.03  per  capita  gross,  operated  at 
70  per  cent,  of  the  passenger  income  and  $.10  per  car  mile 
and  returned  6.1  per  cent,  on  capital  liabilities  of  nearly 
$50,000  per  mile  of  track,  which  is  decided  overcapitaliza- 
tion of  costs.  Case  No.  100  served  a  city  of  61,000  in- 
habitants and  suburban  townships  aggregating  34,000 
inhabitants,  with  16.5  miles  of  road  and  12.6  car  miles  per 
capita,  and  earned  nearly  10  per  cent,  on  capital  liabilities 
of  $33,000  per  mile  of  track.  Both  these  population 
centers  are  nearly  the  largest  of  the  class. 

THE  STREET  RAILROADS  OF  1892. 

Passing  now  from  the  horse  railroads  of  1890  to  the 
discussion  of  later  results,  it  will  be  found  profitable  to 
divide  the  entire  list  of  cases  into  three  groups,  the  first 
containing  five  systems  which  have  been  so  fully  developed 
that  their  1892  reports  may  be  considered  as  exhibiting 
nearly  or  quite  their  maximum  permanent  earning  power, 
the  second  containing  ten  systems  whose  earning  power 
was  not  in  that  year  a  maximum,  and  the  third  containing 
eight  systems  which  are  not  fully  reported  in  1892. 

DISCUSSION  OF  FIVE  SYSTEMS  EXHIBITING  PROBABLE  MAXIMUM 
EARNING  POWER  IN  1892. 

The  gross  and  net  earning  power  of  three  of  these 
systems  is  unsatisfactory,  while  that  of  the  other  three  is 
extraordinarily  good. 

Case  No.  85  has  been  already  referred  to  as  a  horse 
road  in  1890,  whose  gross  and  net  earnings  were  small  in 
amount,  but  which  was  so  moderately  capitalized  that  the 
net  was  equal  to  over  20  per  cent,  on  the  capital  liabilities 
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of  1890.  Its  extension  of  mileage,  equipment  by  electri- 
city and  increase  in  car  service,  brought  about  a  substan- 
tial increase  in  both  gross  and  net  income  in  1892,  but  the 
latter  was  equivalent  to  a  return  of  but  8  per  cent,  on  the 
new  capital  liabilities  of  $31,200  per  mile  of  track.  It  may 
be  said  here  that  the  gross  income  in  1893  was  greater 
than  that  of  1892,  but  a  much  larger  increase  in  operating 
expenses  effected  an  actual  reduction  in  the  net  income, 
and  as  before  stated,  it  is  probable  that  the  net  earning 
power  of  this  system  is  not  much  in  excess  of  $40,000, 
although  the  gross  income  will  undoubtedly  show  a  grad- 
ual increase  from  year  to  year,  due  to,  and  commensurate 
with  increase  of  population  served. 

Case  No.  92  was  one  of  the  few  street  railway  systems 
of  this  class  which  were  in  nearly  complete  operation  by 
electricity  as  early  as  1890.  It  serves  a  prosperous  mining 
and  manufacturing  city  with  large  street  and  track  mile- 
age; its  passenger  income  is  gradually  increasing,  but  is 
decidedly  small  in  proportion  to  the  population  served; 
its  operating  expenses  in  spite  of  cheap  fuel  are  nearly  70 
per  cent,  of  the  passenger  income,  probably  because  of 
the  purchase  of  early  and  inferior  apparatus;  and  the  net 
income,  although  reasonably  good,  is  equivalent  to  the 
return  in  1892  of  less  than  5  per  cent,  on  capital  liabili- 
ties of  $37,500  per  mile. 

One  of  the  best  and  most  conservative  street  railway 
statements  so  far  discussed  is  that  of  Case  No.  89.  This 
system  has  never  indulged  in  the  luxury  of  a  funded  debt, 
it  has  promptly  paid  off  its  floating  debt,  which  is  to-day 
merely  nominal,  and  it  has  always  been  carefully  and 
conservatively  managed  both  with  horse  and  electric 
operation.  It  has  not  been  "syndicated  "  and  its  capital- 
ization is  probably  but  little  in  excess  of  the  actual  pres- 
ent value  of  the  tangible  assets,  including  real  estate, 
cash  assets,  etc.  It  is  one  of  the  few  roads  which  have 
established  a  reserved  fund  in  anticipation  of  increased 
depreciation.  It  reaches  several  suburban  townships 
tributary  to  a  principal  city  of  44,000  inhabitants,  and  its 
road  mileage  is  therefore  large.  Its  car  service  is  good 
but  not  excessive.  Its  passenger  income  in  1892  was  $5.22 
per  capita  and  in  1893  about  $6.00;  its  operating  expenses 
in  1892  were  but  61.4  per  cent,  of  the  income,  but  in  1893 
the  percentage  had  risen  to  75,  partly  because  of  the 
charge  to  operating  expenses  of  the  reserve  fund  credit; 
so  that  while  the  net  income  in  1892  was  sufficient  for  a 
return  of  13.2  per  cent,  on  the  capital  liabilities,  that  in 
1893  was  but  about  10  per  cent. 

Another  excellent  operating  report  is  that  of  Case 
No.  98  previously  mentioned.  In  this  case  the  net  income 
in  1893,  while  considerably  in  excess  of  interest  charges, 
is  equivalent  to  a  return  of  but  3.3  per  cent,  on  the  total 
capital  liabilities.  I  believe  it  probable  that  this  net  in- 
come will  be  little  if  any  greater  in  succeeding  years  than 
at  present  owing  to  increasing  depreciation  of  plant  and 
equipment.  While  it  is  not  impossible  that  a  system  of 
this  size,  if  equipped  with  the  best  apparatus  and  material, 
can  be  operated  at  from  60  to  65  per  cent,  of  the  passen- 
ger income,  it  is  also  true  that  few  roads  are  at  present  so 
equipped,  or  are  free  from  the  burdens  of  mistaken  judg- 
ment in  engineering  matters,  and  the  establishment  of  a 
proper  reserve  or  depreciation  fund  would  naturally  in- 
crease the  percentage  of  operating  expenses  to  passenger 
income  as  with  Case  No.  89. 

Case  No.  84  is  a  remarkable  instance  of  the  saving 
power  of  electricity.  In  years  gone  by,  local  capitalists 
conceived  the  idea  that  a  cable  system  in  this  city  would 
be  a  profitable  investment.  Instead  of  choosing  the  main 
business  thoroughfare  (which  was  then  in  the  hands  of 
another  corporation),  and  thereby  minimizing  the  inevita- 
ble loss,  they  built  a  road  out  into  the  suburbs,  with  re- 
sults which  can  be  imagined.  A  little  later  a  consolida- 
tion was  effected  with  the  larger  and  fairly  prosperous 
horse  railway  system  of  the  city,  and,  in  the  hope  of  re- 
pairing some  of  the  previous  losses,  new  capital  was  ob- 
tained for  the  electrical  equipment  of  the  cable  as  well  as 
of  the  horse  lines.  The  results  have  more  than  justified 
the  most  sanguine  expectations.  A  practical  engineer  and 
business  man  was  retained  as  manager,  and  under  his  wise 
supervision  the  road  has  been  reconstructed  with  great 


economy  and  is  handled  with  unusual  skill.  The  system 
is  earning  over  $7.00  per  capita  gross,  $16,500  per  mile  of 
road,  and  $.17  per  car  mile  on  an  unusually  large  car  ser- 
vice; is  operating  at  $.11  per  car  mile  and  64  per  cent,  of 
the  passenger  income;  and  its  net  earnings  are  equivalent 
to  a  return  of  4.3  per  cent,  on  the  accumulated  capital  lia- 
bilities "  of  $88,000  per  mile  of  track.  It  is  probable  that 
this  net  earning  power  will  not  be  much  greater  in  subse- 
quent years,  but  even  at  present  figures  the  results  are 
interesting,  and,  to  the  owners  of  the  property,  decidedly 
satisfactory. 

DISCUSSION  OF  TEN  SYSTEMS  WHOSE  EARNING  POWER  WAS  NOT 
A  MAXIMUM  IN  1892. 

Four  of  these  systems  earned  less  than  $3.00  per  cap- 
ita gross,  four  earned  between  $3.00  and  $3.75,  and  two 
between  $4.25  and  $4.50. 

Two  of  the  four  systems  earning  less  than  $3.00  per 
capita  were  still  practically  horse  roads  in  1892,  since 
which  time  they  have  been  equipped  for  electrical  opera- 
tion, and  will  doubtless  develop  their  maximum  earning 
power  in  1895.  The  third  system,  Case  No.  95,  the  elec- 
trical equipment  of  which  was  not  completed  in  1892, 
shows  gross  earnings  in  1893  of  about  $3.40  per  capita  as 
against  $2.65  in  1892;  an  operating  percentage  of  68  as 
against  86  in  1892;  and  net  earnings  nearly  three  times  as 
great  as  those  of  1892,  equivalent  to  a  return  of  6.8  per 
cent,  on  capital  liabilities  of  about  $26,000  per  mile  of 
track.  The  maximum  earning  power  of  this  property 
will  not  be  exhibited  until  1894  or  possibly  1895.  The 
information  given  concerning  Cases  No.  94  and  81  are 
insufficient  for  a  just  criticism. 

Three  of  the  systems  earning  from  $3.00  to  $3  75  per 
capita  in  1892  have  been  only  partially  equipped  by  elec- 
tricity even  at  present.  Case  No.  83  is  a  moderately  good 
horse  railway  statement.  Case  No.  96  is  an  excellent 
statement  for  a  comparatively  small  system  as  yet  unde- 
veloped, the  net  earnings  being  equivalent  to  about  7.4 
per  cent,  on  capital  liabilities  of  nearly  $34,000  per  mile  of 
track.  Case  No.  99,  with  a  far  larger  track  and  road 
mileage,  a  considerable  portion  of  which  was  operated  by 
electricity  in  1892,  earned  but  little  more  gross  and  net 
than  Case  No.  96.  The  capital  liabilities  are  excessive, 
the  net  income  being  equivalent  to  less  than  2  per  cent, 
thereon,  and  the  system  is  now  in  the  hands  of  a  receiver, 
because  of  default  in  interest  charges. 

Case  No.  101  is  Case  No.  96  with  the  addition  of  a 
suburban  city  and  road.  It  is  evident  that  this  addition  is 
important  and  profitable  since  the  net  income  of  the 
combination  materially  increased  the  percentage  return 
on  the  capital  liabilities,  as  well  as  the  passenger  income 
per  capita  served.  Case  No.  100  has  always  been  an  im- 
portant and  profitable  system,  whose  original  owners 
have  retained  their  property  and  equipped  it  by  elec- 
tricity without  calling  upon  outside  capital,  and  its  com- 
paratively low  percentage  of  operating  expenses  to  pas- 
senger income  shows  that  "early  apparatus,"  when  care- 
fully handled,  is  capable  of  producing  quite  satisfactory 
results.  Its  net  income  in  1892  was  equivalent  to  over 
13  per  cent,  on  capital  liabilities  exceeding  $50,000  per 
mile,  and  both  gross  and  net  income  were  materially  in- 
creased in  1893. 

DISCUSSION  OF  SEVEN  SYSTEMS  NOT   FULLY  REPORTED 
IN  1892. 

Five  of  these  systems  may  be  dismissed  with  no  fur- 
ther comment  than  that  they  are  capable  of  much  better 
returns  than  are  shown  in  181,0,  and  have  doubtless 
already  achieved  a  considerable  increase  in  both  gross  and 
net  income,  although  but  one  has  as  yet  been  fully  equip- 
ped by  electricity.  Cases  No.  90  and  93  are  noteworthy 
as  showing  fairly  high  gross  earnings  per  capita  in  1890, 
when  but  partially  equipped  electrically.  Since  that  date 
both  gross  and  net  income  have  been  much  increased,  but 
the  systems  have  been  burdened  with  excessive  capital 
liabilities  and  are  passing  through  partial  reorganizations, 
one  being  now  in  the  hands  of  a  receiver,  and  the  other 
having  arbitrarily  scaled  down  its  interest  charges.  I  can 
but  believe  that  the  road  and  track  mileage  is  far  greater 
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TABLE  IV —AMERICAN  STREET  RAILWAY  SYSTEMS 


PART   I. -STATISTICS   OF  CAPITALIZATION. 


See  "  Intrinsic  Value  op  Street  Railway  Investments." 


Horse  Railways  are  given  In  Roman  figures. 
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p.    This  report  does  not  include  one  insignificant  horse  road.       s.    Current  assets  exceed  current  liabilities. 


than  is  necessary  for  cities  of  this  size  and  that  the  com- 
paratively large  passenger  income  has  been  obtained  at 
too  great  a  cost.  The  combination  of  excessive  mileage 
and  excessive  capital  liabilities  per  mile  cannot  fail  to  be 
disastrous  to  any  property. 

There  now  remains  for  final  consideration  the  usual 
comparison  between  the  horse  and  electric  statements  of 
those  roads  in  which  the  process  of  conversion  to  elec- 


tricity has  been  practically  completed  between  the  years 
1890  and  1892. 

DISCUSSION  OF  FIVE  SYSTEMS  OPERATING  CHIEFLY  BY  HORSES 
IN   1890  AND  BY  ELECTRICITY  IN   1 892. 

There  are  two  fully  reported  systems  of  this  number 
which  were  in  operation  by  horses,  with  but  small  electric 
railway  mileage  in  1890;  two  which  were  in  operation  by 
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SERVING  FROM  5o,ooo  TO   100,000  POPULATION. 

PART    II. -STATISTICS   OF  OPERATION. 


Electric,  Cable  and  Steam  Railways  are  given  In  italics. 


Copyright,  1894,  by  The  Street  Railway  Publishing  Co. 
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.  O29 

10.8 

/4.2 

5-7 

3-3 

96 

85,000 
85,000 

6,800 
5,100 

9-30-1890 
9-30-1892 

706,905 
1,045,571 

8.3 
12.4 

232,475 
314,004 

18,600 
18,900 

.328 
.299 

2-  73 

3-  69 

178,382 
255,496 

■253 
•243 

76.7 
81.2 

57,017 
62,977 

.081 
.060 

24.6 

20.  I 

11. 4 
7-4 

97 

86,000 

4,100 

6-30-1890 

1,366,841 

15-9 

279,238 

13,300 

.  204 

3-24 

203,126 

.148 

72.8 

9L73I 

.067 

32.8 

15-9 

98 

88,000 
88,000 

4,200 
2,500 

n  I89O 
I2-3I-1893 

2,424,500 
3,560,790 

27-5 
40-5 

354,751 
532,19' 

16,900 
15,200 

.147 
■'49 

4-03 
6.05 

250,151 
33^,949 

.103 
■095 

70.4 

63-3 

104,196 
'89,773 

■043 
■053 

29-3 

35-7 

6.1 
3-3 

99 

95,000 
95,ooo 

2,800 
2,400 

6-3O-189O 
6-3O-1892 

299,249 
352,783 

8,800 
9,100 

3-14 
3-72 

233,932 
277,712 

78.3 
78.8 

70,428 
77,964 

23-5 
22 . 1 

5-o 
r.8 

100 

95,ooo 
95,000 

5,800 
5,4oo 

6-3O-I89O 
6-3O-1892 

1,194,994 

12.6 

356,868 
4'9,4'J 

21,600 
23,800 

•  300 

3-  76 

4-  4' 

272,964 
233,205 

.229 

76.5 
53-6 

83.936 
/88,//9 

.071 

23-5 
44.9 

9-7 
'3-2 

101 

97,000 

3,300 

9-3O-1892 

1,418,509 

14.6 

414,850 

14,300 

.292 

4.28 

322,914 

.227 

77-8 

97,"9 

.068 

23.4 

8-7 

5 
3 
53 

VI 

U 
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From  all  sources.       b.    Operating  expenses  include  interest  payments  and  cannot  be  properly  represented.        o.     From  operation, 
n.    Fiscal  years  of  the  several  roads  end  at  different  dates.       p.    This  report  does  not  include  one  insignificant  horse  road. 


horses  only;  and  one  which  was  in  operation  partly  by 
horses  and  partly  by  the  cable  system.  In  1892  the  pro- 
cess of  conversion  to  electricity  was  substantially  com- 
pleted in  four  of  the  five  system's,  the  fifth  still  operating 
about  25  per  cent,  of  its  track  mileage  by  horses.  The 
total  track  mileage  was  increased  from  128  (108  horse,  8 
electric  and  12  cable)  in  1890  to  162  (14  horse,  148  elec- 
tric) in  1892.    The  funded  debt  i  n  1890  was  $12,800  per 


mile  of  track  and  in  1892  $22,600,  while  the  total  capital 
liabilities  which  were  $28,900  in  1890  were  $47,700  in 
1892.  The  later  figures  represent  a  large  overcapitaliza- 
tion of  the  present  value  of  the  tangible  assets,  although, 
for  reasons  which  have  been  partially  explained  in  the 
discussion  of  the  separate  roads,  the  overcapitalization 
of  actual  costs  is  probably  not  extreme. 

The  passenger  income  of  these  five  roads  in  1890  was 
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$1,061,731,  equivalent  to  $11,300  per  mile  of  road,  and 
$2.96  per  capita.  The  passenger  income  in  1892  was 
$1,508,197,  equivalent  to  $13,400  per  mile  of  road  and 
$4.21  per  capita,  an  increase  of  42.1  per  cent. 

The  operating  expenses  in  1890  were  84.8  per  cent,  of 
the  passenger  income  and  in  1892  64.2  per  cent.  This  is 
a  remarkable  reduction  which  will  hardly  be  fully  main- 
tained in  subsequent  years. 

The  net  income  in  1890  was  $174,866  and  in  1892 
$558,297,  an  increase  of  218.9  Per  cent.  The  return  on 
the  capital  liabilities  was  4.8  per  cent,  in  1890,  and  7.2  per 
cent,  in  1892.  If  we  may  consider  the  funded  debt,  aver- 
aging $22,600  per  mile  of  track,  as  a  fairer  measure  of  the 
real  cash  value  of  the  tangible  assets,  the  net  income  in 
1892  would  be  equivalent  to  over  15  per  cent.,  but  in  cities 
of  this  size  it  would  probably  be  impossible  to  duplicate 
the  tangible  assets  for  less  than  from  $25,000  to  $30,000 
per  mile  of  track. 

GENERAL  CONCLUSIONS. 

1.  Well  managed  electric  street  railway  systems  of 
from  25  to  40  miles  in  length  in  the  best  American  cities 
of  from  50,000  to  100,000  inhabitants  will  probably 
develop  a  maximum  earning  power  of  from  $5.00  to  $6.00 
gross  per  capita,  with  one  or  two  exceptional  cases  rising 
above  these  figures;  a  larger  number  will  earn  from  $400 
to  $5.00  per  capita;  and  few  will  be  unable  to  earn  $4.00 
per  capita. 

2.  Those  properties  which  have  been  improperly 
constructed  and  equipped,  particularly  in  the  matter  of 
roadbed,  cannot  probably  be  permanently  operated  at  less 
than  75  per  cent,  of  the  passenger  income,  higher  figures 
rather  than  lower  being  probable.  Those  properties 
which  have  postponed  equipment  until  a  comparatively 
recent  period  and  which  have  been  carefully  and  thor- 
oughly built  can  usually  be  operated  at  from  65  to  70 
per  cent,  of  the  passenger  income. 

3.  Under  the  most  favorable  conditions  of  operation 
a  maximum  net  earning  power  of  about  $2.00  per  capita 
is  possible,  but  more  usual  figures  will  range  from  $1.00  to 
$1.50  per  capita. 

4.  $1.50  per  capita  is  a  return  of  12  per  cent,  per 
annum  on  capital  liabilities  of  $12.50  per  capita,  which 
represents  about  the  average  present  cost  of  building  and 
equipping  in  the  most  perfect  manner  electric  railway  sys- 
tems of  average  length  in  cities  of  this  class,  where  the 
cost  of  taking  up  and  replacing  pavement  forms  an  im- 
portant item  of  original  investment.  In  general  therefore 
it  may  be  said  that  these  properties  are,  intrinsically,  in- 
vestments returning  from  10  to  15  per  cent  on  the  actual 
value  of  tangible  assets  apart  from  franchises. 


AMERICAN  STREET  RAILWAY  SYSTEMS  SERVING 
PROM  50,000  TO  100,000  POPULATION. 


MILES  OF  TRACK. 

No.  of  miles  operated  

FUNDED  DEBT  PER  MILE  OF  TRACK. 


No.  of  miles  not  reporting-  

"        "     having  no  funded  debt  

"        "        "     an  Indebtedness  less  than  $5,000  per  mile. 

"        "         "       "  from  $  5,000  to  $10,000  " 
'•         "         "  "        "      "      10,000  to  15,000  " 

"         "  "        "      "     15,000  to  20,000  " 

"        "      "     20,000  to  30,000  " 
"         "  "        "      "     30,000  to  50,000  " 

"         "      "    over  50,000  


CAPITAL  LIABILITIES  PER  MILE  OF  TRACK. 


No.  of  miles  not  reporting  

"  capitalized  at  less  than  $10,000  per  mile. 
"  "         at  from  $10,000  to  $  15,000  " 


15,000 
20,000 
30,000 
40,000 
50,000 
75,000 


20,000 
30  000 
40,000 
50,000 
75,000 


1890. 
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79.6 
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89.1 
85.8 
09.8 
42.4 


39.3 
53  1 
124.5 
128.3 
92.0 
77.2 


1892. 


145.4  257.9 


26.0 
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26.0 
49^8 


147.0 
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18.3 
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147.0 
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AMERICAN  STREET  RAILWAY  SYSTEMS  SERVING 
FROM  50,000  TO  100,000  POPULATION. 


POPULATION  SERVED  PER  MILE  OF  STREET. 


No.  of  roads  not  reporting:  

"     serving  less  than  2,000  Inhabit,  per  mile  

"         "   from  2,000  to  3,000     "  "   

"         "      "    3,000  "    4,000     "  "   

"     4,000  "   5,000     "  "   

"    5,000  "   6,000     "  "   

"      "     6,000  "   8,000     "  "   

"       "       "  over  8,000  "   

CAR  MILEAGE  PER  CAPITA. 

No.  of  roads  not  reporting  

' '        "     giving  a  service  of  less  than  5  car  miles  per  capita. 
"  of  from  5  to  10  " 
"        "    10  "  15  " 
"        "  "        "    15  "  20  "      "  " 

"         "    20  "  25  "  " 
"  "     over  25         "      "  " 

PASSENGER  [INCOME. 

No  of  roads  not  reporting  

"    earning  less  than  $100,000  gross  per  annum  

"        "     from  $100,000  to  $135,000  gross  per  annum 


125,000 
"  150,000 
"  200.000 
300  000 
over  400,000 


150,000 
200.000 
300,000 
4110,000 


PASSENGER  INCOME  PER  MILE  OF  STREET. 


No.  of  roads  not  reporting  

"     earning  less  than  $5,000  per  mile. 
"        "        "        "    $5,000  "  $6,000  per  mile. 
"        "        "        "     6,000  ' 

"         "  7,000 
"         "         "         "  8,000 

  "  9,000 

"  "  '<  "  10.000 

"       "       "      over  15,000 


7,000 
8,000 
9,000 
10,H00 
15,000 


PASSENGER  INCOME  PER  CAR  MILE. 


No.  of  roads  not  reporting   

"        "     earning  less  than  10  cents  per  car  mile. 

from  10  to  15    "        "       "  . 
"    15  "  20     "         "        "  . 
"         "         "         '«    20  "  25     "         "        "  . 

"    25  "  30     "  "        "  . 

"    30  "  35     "         "        "  . 

PASSENGER  INCOME  PER  CAPITA. 


No.  of  roads  not  reporting   

earning  less  than  $1 .50  per  capita  

"     from$l  50  to  $2.00  per  capita. 


2.00 

"  2.5P 

"  3.00 

"  3.50 

"  4.00 

"  4.50 

over  5.00 


2.50 
3.00 
3  50 
4.00 
4.50 
5.00 


OPERATING  EXPENSES  PER  CAR  MILE. 


No.  of  roads  not  reporting  

"  "  operating  at  less  than  10  cents  per  car  mile. 
"        •'  "  from  10  to  15 

"     15  "  20 
"    20  "  25 
"  •'    25  "  30      "  " 

PERCENTAGE  OF  OPERATING  EXPENSES. 


No.  of  roads  not  reporting  

"    operating  at  less  than  60  %  of  pass,  income . 
"  from  60  to  65  % 

65 

"  "  70 

"  75 


oo 


70  , 
75  % 
80  % 
85  % 
90  % 
95  % 


NET  EARNINGS. 


No.  of  roads  not  reporting  

earning  less  than  $20,000  net  

•'        «  "     from  $20,000  to  $30,000  net. 

"  "         "     30,000  "   40,000   "  . 

"     40,000  "   50,000   "  . 
"     50,000  "   75,000   "  . 
"     75,000  "  100,000   "  . 
"         '■    100,000  "  200,000   "  . 


PERCENTAGE  OF  NET  EARNINGS  TO  CAPITAL 
LIABILITIES. 


No.  of  roads  not  reporting  

"  "  earning  less  than  2J4  %  on  capital  liabilities. 
"        "  "     from  2)^  to  5    %        "  " 

"      5     "    7%  f, 
TYj.  "  10  * 
"  '•         "     10     "  12%  f, 

"  "         "    12#  "  15     %  " 

"        "  "      over  15  %  "  " 


1890. 


1892. 


A  consolidation  of  the  Savannah  (Ga.)  roads,  it  is 
reported,  has  been  consummated;  the  City  &  Suburban 
Railway  being  united  to  the  Savannah  Electric  Railway. 
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ew  Electric  Railway  Apparatus  of  the  Walker 
Manufacturing  Company. 


The  announcement  that  the  Walker  Manufacturing 
Company,  which  as  our  readers  well  know,  has  for  many 
years  enjoyed  the  highest  reputation  in  the  construc- 
tion of  cable  railway  equipments,  power  transmission 
plants,  and  all  classes  of  very  large  machinery,  has  now 
added  to  its  extensive  business  an  electrical  department, 
was  made  in  a  recent  issue.  The  company  now  enters  the 
market,  ready  to  supply  electric  generators  for  both  direct 
and  alternating  currents  of  any  capacity,  from  150  to 
5,000  h.  p.,  with  an  electro-motive  force  varying  from 
500  to  10,000  volts;  and  a  complete  line  of  electric  motors 
for  both  direct  and  alternating  current  work.  These 
new  machines,  both  generators  and  motors,  are  con- 
structed for  street  railway  use,  or- 
dinary power  transmission,  min- 
ing, also  in  a  special  line  in  which 
is  anticipated  large  developments 
in  the  near  future,  extra  large 
alternating  machines  for  long  dis- 
tance transmission  of  power. 

The  plant  of  the  Walker  Manu- 
facturing Company  is  one  of  the 
largest  and  most  complete  in  the 
country,  and  was  fully  described 
and  illustrated  in  our  Souvenir 
number  for  1892,  issued  just  be- 
fore the  Cleveland  Convention  of 
the  American  Street  Railway  Asso- 
ciation. The  buildings  cover 
about  250,000  sq.  ft.  of  ground, 
are  constructed  of  brick,  iron  and 
glass,  and  are  situated  on  the 
shore  of  Lake  Erie,  at  Cleveland, 
O.  The  machine  shop  consists  of 
three  long  bays,  each  containing  a 
thirty  ton  traveling  crane,  which 
moves  through  its  entire  length. 
Iron  galleries  at  either  end  are 
fitted  up  as  winding  rooms,  and 
for  the  manufacture  of  insulating 
materials.  The  testing  room  is 
equipped  with  switchboards  and 
resistances  for  testing  generators, 
brakes  for  testing  motors,  and  a 
1,000  h.  p.  engine  will  be  erected 
immediately  for  testing  the  large 
multipolar,  direct  coupled  gen- 
erators. The  tracks  of  the  Lake  Shore  &  Michigan 
Southern  Railroad  enter  the  testing  room  below  the  floor 
level,  and  all  machines  can  be  lifted  by  the  large  cranes 
from  the  testing  racks  directly  to  the  cars.  The  pattern 
shops  occupy  a  large  two-story  building  completely  fitted 
up  with  modern  wood  working  machinery.  Two  large 
foundries  occupy  another  building,  and  are  perfect  in 
their  equipment.  They  contain  four  mammoth  cupolas, 
spacious  core  ovens,  numerous  traveling  cranes,  from  five 
to  thirty  tons  capacity  each.  Fifty  tons  of  iron  can  be 
poured  at  once  into  a  single  mould,  which  enables  the 
company  to  cast  its  large  machines  in  fewer  parts,  thereby 
attaining  greater  rigidity. 

The  generator  for  street  railway  and  direct  current 
power  transmission,  shown  in  Fig.  r,  is  250  h.  p.,  of  the 
well  known  four  pole  type,  slow  speed.  The  frame  is 
cast  in  one  piece,  with  three  bearings  which  are  of  the  ball 
and  socket,  self  oiling  type.  The  field  magnets  are  of 
wrought  iron,  and  are  wound  with  enough  copper  to  allow 
them  to  run  perfectly  cold.  The  armature  is  series  wound, 
and  insulated  entirely  with  mica.  With  the  two  path 
windings — the  only  kind  used  by  this  company — there 
can  be  no  unbalanced  armatures,  no  sparking  and  no 
heating.  The  windings  are  entirely  below  the  surface  of 
the  armature,  which  is  iron  clad,  with  no  binding  wires. 
There  are  no  joints  in  the  windings,  except  where  the 
wires  connect  with  the  commutator  bars,  and  the  insula- 
tion throughout  the  entire  machine  is  sufficient  to  with- 
stand at  least  ten  times  its  normal  requirements.  The 
armature  and  commutator  are  thoroughly  ventilated,  as  a 


current  of  cool  air  passes  all  through  the  interior  of  the 
machine.  The  commutator  is  excessively  large,  and  runs 
cold  in  regular  operation. 

The  small  machines  of  this  type  are  belted  machines, 
and  the  larger  ones  are  usually  built  on  the  engine  shaft. 

Experience  has  taught  street  railway  men  that  one  of 
the  greatest  expenses  in  operating  roads  by  electric 
motors  has  been  the  repairs  made  necessary  by  the  rapid 
deterioration  of  the  track  and  rail  joints.  The  only  way 
to  correct  this  evil  is  to  entirely  disconnect  the  motor 
itself  from  iron  to  iron  contact  with  the  axle,  and  prevent, 
not  only  the  hammer  blow  due  to  the  weight  of  the 
motor,  but  the  inertia  blow  due  to  the  unyielding  mass  of 
the  motor.  Attempts  have  been  made  to  accomplish  this 
by  suspending  the  motor  at  or  near  the  center  of  gravity. 
This  eliminates  the  weight,  but  not  the  inertia  blow. 


FIG.  1.— WALKER  250  H.  P.  GENERATOR. 

This  has  forced  those  interested  to  the  conclusion 
that  the  perfect  motor  must  weigh  as  little  as  possible,  be 
extremely  strong  in  mechanical  construction,  should  work 
to  twenty-five  horse  power  without  heating,  and  not  be  in 
any  way  attached  to  the  axle  and  wheels,  except  through 
springs  which  will  do  away  with  the  hammering  of  the 
the  track  to  the  greatest  possible  extent.  This  method 
of  suspension  gives  the  freedom  of  movement  necessary 
for  the  removal  of  strain  in  rounding  curves.  The  motor 
being  built  by  the  Walker  Manufacturing  Company  com- 
bines these  suggestions  of  practical  experience.  It  is  a 
four  pole,  steel  motor,  weighing  1,200  lbs.,  has  an  easy 
capacity  of  twenty-five  horse  power,  will  run  at  any  speed 
up  to  twenty-five  miles  an  hour,  is  controlled  by  a  series- 
parallel  controller  of  superior  type  and  simplicity,  and  is 
not  attached  to  the  axle  in  any  way,  except  through  yield- 
ing supports. 

The  illustration  (Fig.  2)  given  shows  the  general  form 
of  the  motor,  mounted  upon  thirty  inch  wheels  and  ordi- 
nary truck,  portions  of  the  truck  being  cut  away  to  en- 
able the  motor  to  be  more  readily  seen.  The  motor  is 
entirely  water  and  dust  tight,  the  only  opening  being  the 
lid  over  the  commutator,  which  enables  the  two  brushes 
to  be  easily  reached.  The  frame  is  in  two  parts  and 
made  of  steel.  The  gear  housing  and  commutator  lid 
are  of  malleable  iron.  Both  gears  and  pinions  are  of 
steel. 

The  shaft  is  large,  being  three  and  a  half  inches  in 
diameter  and  two  and  a  half  inches  in  the  bearings.  The 
bearings  are  very  long  and  arranged  for  thorough  lubri- 


232 


cation  with  grease.  The  efficiency  of  the  motor  is  90 
per  cent. 

For  the  better  understanding  of  the  flexible  support 
and  other  important  points,  detail  cuts  are  shown  on  this 
page. 

Fig.  3  shows  an  end  elevation  of  the  motor  with  one 
wheel  taken  away.    B  is  a  cast  iron,  U  shaped  frame,  the 


FIG.  3 —METHOD  OF  SUSPENSION— STEEL  MOTOR. 


rounded  end  being  journaled  on  the  car  axle  in  the  ordi- 
nary way.  Swinging  freely  between  the  arms  of  this  U  is 
the  motor,  A,  trunnioned  by  its  bearings,  but  not  touch- 
ing the  axle.  The  motor  is  then  supported  at  the  rear  by 
spiral  spring,  C,  between  lugs  on  the  frame  and  the  arms 
of  the  U,  and  at  the  front  end  is  supported  by  a  swinging 
arm  from  the  ordinary  spring  truck  bar,  D.  It  can  be 
seen  that,  with  this  suspension,  the  motor  rides  freely  on 


springs,  readily  adjusting  itself  to  varying  conditions, 
without  bringing  a  strain  or  shock  on  any  part.  The 
gear  centers  are  always  maintained  because  of  the  U 
shaped  frame. 

Fig.  4  shows  how  the  lower  half  of  the  frame  is  made 
to  swing  down,  while  the  armature  remains  in  place,  one 
man  being  able  to  let  it  down  and  replace  it  after  inspec- 
tion and  cleaning.  The  armature  may  be  removed,  if  de- 
sired, from  below;  or,  if  the  motor  should  not  be  over  a 
pit,  the  upper  half  may  be  swung  up  and  the  armature 
removed  from  above. 

By  referring  to  the  figures  it  will  be  seen  that  all  the 
bearing  caps  come  off  from  below,  and  all  the  bolts  pass 
down  from  above;  and,  should  a  nut  come  off,  no  part  of 
the  motor  can  fall.    The  bolts  are  not  made  to  take  the 
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weight  of  the  motor,  and  the  nuts  are  all  locked  with 
pins. 

The  bearings  are  entirely  outside  of  the  motor  cas- 
ing or  frame,  as  shown  by  Fig.  5.  They  are  solid  shells, 
A,  filled  with  the  best  babbitt  and  are  supported  by  the 
bolt,  B.  The  grease,  which  comes  out  between  the  end 
of  the  thrust  collar  and  the  inner  end  of  the  bearing,  falls 


FIG.  4.— METHOD  OF  REACHING  ARMATURE  FOR  INSPECTION. 


to  the  ground  through  the  opening,  C,  which  is  4  X  2^  ins., 
and  cannot  be  clogged.  No  grease  can  get  into  the  motor. 

Fig.  6  shows  a  section  of  the  armature,  the  core, 
A,  of  which  is  built  on  a  separate  sleeve,  which  receives 
the  shaft,  B.  This  shaft,  when  worn  out,  can  be  replaced 
by  removing  the  nut,  C,  drawing  out  the  shaft  and  in- 
serting a  new  one,  thus  saving  the  expense  of  tearing  the 
armature  down  and  rebuilding,  as  not  even  a  wire  con- 


nection is  disturbed.  The  commutator  is  on  a  tapered 
portion  of  the  shaft,  the  same  as  the  pinion,  and  can  be 
more  easily  drawn  off  for  refilling.  Both  commutator 
and  pinion  are  held  in  place  by  nuts  properly  locked  by 
an  ingenious  lockwasher. 

This  motor  contains  all  the  long  tried  constructional 
points  which  experience  has  proven  to  work  well,  and  the 
weak  points  existing  in  other  types  are  claimed  to  be 
eliminated.  Being  flexibly  supported,  it  will  remove  all 
trouble  with  rail  joints,  as  in  practice  the  motor  runs  as 
quietly  as  the  old  horse  car.  Not  even  the  gear  noise  is 
heard,  as  the  gears  are  enclosed  in  airtight  housings  and 
run  in  oil.  The  excellent  workmanship,  for  which  the 
Walker  Company  is  famous,  tells  greatly  in  this  class  of 
machinery. 
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The  thirty-five  horse  power  motor  shown  in  Fig.  7 
weighs  2,500  lbs.,  and  is  intended  for  heavy  street  railway 
work,  where  very  large  cars  or  trains  of  cars  are  used. 
It  is  made  of  cast  iron,  and  has  an  efficiency  of  nearly  90 


FIG.  5. — BEARINGS  OF  MOTOR. 
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FIG.  6— SECTION  OF  ARMATURE. 

per  cent.  It  is  built  on  the  same  general  type  as  the 
steel  motor,  but  it  is  not  spring  mounted,  being  journaled 
on  the  axle  like  all  other  makes.  This  motor  is  exceed- 
ingly small  and  light  for  its  output,  being  of  about  the 


of  electrical  machinery,  with  consequent  ability  to  avoid 
the  experimental  stage  of  the  business,  and  the  company's 
unsurpassed  facilities,  assure  its  great  future  success. 


Narrow  vs.  Broad  Gauge  Electric  Railways. 

By  E.  A.  Merrill. 


FIG.  7.— CAST  IRON  MOTOR  OPEN. 

same  weight  as  other  makes  of  twenty-five  horse  power 
capacity.  It  will  operate  on  thirty  inch  wheels  with  plenty 
of  clearance. 

The  designs  are  already  completed  for  large  motors 
to  operate  elevated  trains,  or  suburban  and  interurban 
railways  which  will  be  run  at  high  rates  of  speed. 

The  life  and  activity  which  the  Walker  Company  is 
manifesting  in  entering  the  market  with  every  kind  of 
electrical  machinery  required  for  the  largest  and  most 
perfect  work,  the  manufacture  of  apparatus  under  the 
supervision  of  those  thoroughly  familiar  with  the  detail 


In  the  discussions  that  have  at  various  times  taken 
place  over  the  commercial  value  of  electric  railway  sys- 
tems radiating  from  towns  into  the  surrounding  country, 
for  the  purpose  of  supplanting  the  farmer's  horse  in  the 
transportation  of  farm  supplies  and  products,  and  for 
carrying  the  farmer  himself  to  and  from  town,  there  has 
several  times  appeared  the  suggestion  to  construct  a 
narrow  gauge  road,  in  place  of  the  standard  gauge  now  so 
universally  used.  If  thereby  we  can  effect  an  economy 
while  performing  the  necessary  service  in  an  equally  sat- 
isfactory manner  as  with  the  broad  gauge,  it  will  certainly 
be  of  great  advantage  to  man}''  communities;  it  is,  there- 
fore, of  interest  to  examine  the  question  by  comparing 
the  two  systems  under  similar  conditions. 

The  case  most  frequently  met  with  and  which  would 
naturally  be  first  considered,  is  that  of  a  single  center  with 
radiating  lines  running  into  the  surrounding  country.  As 
a  fair  example  we  may  assume  the  following  conditions, 
which  can  be  duplicated  in  many  towns  with  populations 
varying  from  5,000  to  15,000: 

Broad  gauge  to  be  the  standard  gauge  of  four  feet 
eight  and  a  half  inches;  narrow  gauge  three  feet,  this  be- 
ing about  as  narrow  a  gauge  as  motors  of  the  present 
types  can  be  accommodated  to.  Length  of  road  twenty- 
one  miles,  consisting  of  three  branches  of  seven  miles 

each,  and  operated 
from  one  power 
house  situated  at  a 
central  point.  Traffic 
of  the  ordinary  de- 
scription and  distribu- 
tion, and  such  that, 
based  on  a  broad 
gauge  standard,  a 
total  of  eight  thirty 
foot  freight  cars,  each 
equipped  with  two 
thirty  horse  power 
motors,  and  sixteen 
sixteen  foot  passen- 
ii  ger  cars,  each  equipp- 
1  ed  with  two  twenty- 
five  horse  power  mo- 
tors  are  required,  this 
number  being  suffi- 
cient for  all  contin- 
gencies. Single  track 
,  with  turnouts  and 
sidings,  side  pole, 
bracket  overhead  con- 
struction, fifty  -  six 
pound  T  rail  for  the 
broad  gauge  and 
forty-five  poundT  rail 
for  the  narrow  gauge 
road.  Track  located 
at  the  side  of  an 
ordinary  country  road 
and  no  paving  re- 
quired. 

Of  course  in  both  cases  the  same  traffic  must  be 
handled  and  with  equal  facilities;  to  accomplish  this  will 
require  for  the  narrow  gauge  road,  sixteen  twenty  foot 
freight  cars  each  equipped  with  two  twenty-five  h.  p. 
motors,  and  ten  sixteen  foot  motor  and  eight  sixteen  foot 
trail  passenger  cars,  each  motor  car  being  equipped  with 
two  fifteen  H.  p.  motors. 

Any  advantage  resulting  from  the  substitution  of  the 
narrow  gauge  for  the  broad  gauge  will  be  found  either  in 
decreased  first  cost,  in  decreased  operating  expenses  and 
maintenance,  or  in  both.    Assuming  that  rights  of  way 
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are  granted  without  cost,  and  that  preliminary  expenses 
are  distributed  over  the  various  items  in  proportion,  we 
may  divide  the  first  costs  as  follows:  Real  estate,  power 
house,  car  house,  steam  plant,  electrical  plant,  cars  and 
equipment,  track  work,  overhead  work. 

The  first  five  items  are  dependent  on  the  variation  in 
the  sixth,  as  is  also  the  eighth,  while  the  seventh  is  inde- 
pendent of  any  variation  in  the  others,  and  can  be  deter- 
mined by  itself  alone;  taking,  therefore,  the  sixth  item 
first,  we  find  for  the  broad  gauge  that  there  is  approxi- 
mately 144  tons  and  for  the  narrow  gauge  170  tons  of 
dead  weight  to  be  moved  with  all  cars  in  service,  while 
the  live  or  paying  weight  is  the  same  in  both  cases;  this 
difference  is  not  enough  to  increase  the  power  plant,  as 
we  should  naturally  install  surplus  power  in  the  first 
instance  at  least  25  per  cent,  in  excess  of  the  usual  de- 
mands; the  same  would  be  true  of  the  feeder  system  if 
carefully  figured,  and  therefore  no  increase  need  be  made 
in  the  overhead  construction  account;  in  the  operating 
expenses,  however,  the  additional  dead  load  would  entail 
increased  coal  consumption,  which  we  will  take  into 
account  later.  As  the  steam  plant  is  unchanged,  the 
electrical  plant  likewise  remains  constant,  and  therefore 
the  costs  of  the  first  five  items  and  also  the  last  will  be  the 
same  with  either  broad  or  narrow  gauge. 

The  item  "Cars  and  Equipment"  will  be  greater  for 
the  narrow  gauge  road  than  for  the  broad  gauge  of  the 
same  capacity;  this  is  due  to  the  fact  that  the  cost  of 
cars  does  not  diminish  anywhere  near  in  proportion  to 
the  decrease  in  carrying  capacity;  the  trucks  will  be  but 
slightly  less  for  the  narrow  gauge,  and  the  same  is  also 
true  of  the  costs  of  car  equipments,  the  difference  in  cost 
between  a  thirty  horse  power  and  fifty  horse  power  equip- 
ment being  hardly  more  than  nominal;  thus  the  decreased 
cost  of  each  part  is  more  than  overbalanced  by  the  in- 
creased number  of  parts. 

In  the  cost  of  the  track  work  is  found  the  only  source 
of  saving.  This  item  will  be  considerably  less  for  the 
narrow  gauge  road  since  the  number  of  parts  is  the  same 
for  both  gauges,  and  the  costs  nearly  in  proportion  to 
their  dimensions,  though  nowhere  near  the  ratio  of 
gauges  or  of  carrying  capacity  for  the  same  number  of  cars. 
The  items  of  saving  are  principally  in  the  rails,  ties,  exca- 
vation, labor  and  freight;  there  will  be  but  a  nominal  dif- 
ference in  the  costs  of  deep  cuts  and  fills,  bridges,  cul- 
verts, cleaning,  ditching  and  the  like,  so  that  the  larger 
the  proportion  of  these  to  the  total  cost  the  less  will  be 
the  relative  saving. 

A  substantial  broad  gauge  road  of  the  above  descrip- 
tion, designed  for  economy  and  durability,  and  built  in  a 
thoroughly  first  class  manner,  can  be  erected,  under  aver- 
age conditions,  for  $315,600,  the  power  house  and  car 
barn  being  constructed  of  brick  and  iron,  the  steam  plant 
compound  condensing,  the  electrical  plant  of  high  effi- 
ciency, the  cars  and  equipments  substantial  and  durable, 
rails  laid  on  first  quality  ties  of  ample  dimensions  and  in 
a  roadbed  reasonably  ballasted,  poles  of  wood,  iron 
brackets  and  trolley  properly  sectioned.  The  percentages 
of  the  total  amount  for  each  of  the  principal  items,  and 
for  both  broad  and  narrow  gauge,  are  given  in  the  table 
below,  each  item  covering  all  charges  properly  coming 
under  its  head,  while  all  preliminary  expenses,  such  as 
surveys,  legal  advice,  specifications,  etc.,  are  distributed 
over  each  item  in  proportion  to  its  size: 

RELATIVE  COSTS  FOR  EQUIVALENT  CARRYING  CAPACITIES. 


Part  of  Equipment 

Real  estate  

Power  house  and  car  barn  

Steam  plant  

Electrical  plant  

Cars  and  equipment  

Track  work  

Overhead  work  

Total  


Broad. 


.0158 
.0350 
.0684 
.0475 
.2154 

•  79" 
.1267 


•9999 


Narrow. 


.0158 
.0350 
.0684 
■0475 
•2757 
•3643 
.  1267 


•9334 


The  difference  in  first  cost  is  6.65  per  cent,  of  the 
total  amount  or  $21,000,  and  the  interest  on  this  at  6  per 


cent,  is  $1,260  per  year,  a  substantial  profit  if  not  offset 
by  increased  operating  or  maintenance  charges  which  we 
will  now  examine. 

With  the  exception  of  "Cars  and  Equipments  "  and 
"Track,"  the  maintenance  will  be  practically  the  same 
with  either  system;  the  maintenance  of  cars  and  equip- 
ments will  be  greater  for  the  narrow  gauge  road,  and 
about  in  proportion  to  the  number  of  cars,  maintenance 
of  the  track  may  be  less  for  the  narrow  gauge,  but  this  is 
doubtful,  as  the  rail  is  much  lighter,  and  in  any  event  the 
difference  would  probably  be  balanced  by  the  increased 
cost  of  car  and  equipment  maintenance. 

On  the  side  of  operating  expenses,  all  office  expenses 
for  clerk  hire,  etc.,  the  attendance  at  the  power  house, 
and  probably  at  the  car  barn,  would  be  the  same  in 
either  case;  the  cost  of  fuel,  however,  would  be  somewhat 
greater  for  the  narrow  gauge  road,  as  it  has  a  greater  dead 
load  for  the  same  live  load,  and  the  loss  in  the  line  would 
also  be  greater  for  the  same  reason;  the  exact  amount 
would  be  difficult  to  estimate,  and  we  will  simply  charge 
it  on  the  side  of  car  and  equipment  maintenance,  so  as  to 
leave  no  possible  doubt  that  the  latter  charge  is  unbal- 
anced. But  it  is  in  the  operation  of  the  cars  that  the 
greatest  difference  is  found.  In  operating  a  system  of 
single  units,  the  expenses,  due  to  conductors  and  motor- 
men,  must  increase  almost  with  the  number  of  units;  in 
the  present  case  we  have  for  the  narrow  gauge  road  forty 
cars  against  twenty-four  for  the  broad  gauge,  and  for 
operating  this  additional  number  at  least  fifteen  extra 
men  would  be  required,  at  an  annual  expense  of  $9,750, 
allowing  each  man  an  average  of  $650  per  year;  the  differ- 
ence between  $9,750  and  $1,260,  or  $8,790,  represents  the 
annual  saving  with  the  broad  gauge  road;  this  is  2.7  per 
cent,  of  its  entire  cost,  a  very  substantial  increase  to  the 
dividends. 

For  heavier  traffic  the  advantage  is  still  more  in 
favor  of  the  broad  gauge,  for  lighter  traffic  less  favorable, 
but  it  is  difficult  to  conceive  of  a  lighter  traffic  that  would 
be  profitable  or  even  pay  expenses.  So  long  as  we  ad- 
here to  the  single  unit,  the  broad  gauge  will  be  more 
economical  than  the  narrow,  but  when  we  take  the  case 
of  long  lines  with  light  traffic  accommodated  by  trains 
instead  of  single  units,  we  find  a  possible  field  for  the 
narrow  gauge  road.  For  example,  take  a  road  forty-two 
miles  long,  with  a  traffic  accommodated  by  the  cars  speci- 
fied in  our  first  proposition,  operated  by  a  system  requir- 
ing but  one  power  house,  and  costing  the  same  amount 
per  mile  for  construction,  the  operating  and  maintenance 
charges  will  be  almost  identical,  in  fact  may  be  less  for 
the  narrow  gauge,  while  their  respective  costs  will  be 
$510,600  and  $449,600,  a  saving  in  favor  of  the  narrow 
gauge  of  $61,000.  Unfortunately  for  electric  traction, 
however,  such  roads  are  at  present  both  more  cheaply 
constructed  and  more  economically  operated  by  narrow 
gauge  steam  locomotives  than  is  possible  with  any  elec- 
tric system.  - 


Proper  Rail  Bonding. 


\J  A, 
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An  electric  current  always  chooses  the  path  of  least  resist- 
ance. Hence,  when  using  the  earth  return,  if  there  should  be  along 
the  line  water  pipes  the  current  will  naturally  take  its  path  along 
these  until  it  meets  a  joint  of  a  higher  resistance  than  the  surround- 
ing earth,  it  then  takes  its  course  through  the  earth,  but  the  pipe 
past  this  joint  being  again  a  continuous  and  good  conductor,  the 
current  returns  to  it,  and  this  operation  repeats  itself  at  every 
joint  of  high  resistance.  The  water  which  surrounds  the  pipe  is  by 
this  action  decomposed,  the  oxygen  going  to  the  anode,  the  hydrogen 
being  liberated  at  the  cathode.  Oxygen  in  the  nascent  state  is,  as  we 
all  know,  a  very  active  elemen'  and,  therefore,  the  iron  in  the  pipes  is 
immediately  oxidized  and  rust;  cormed  along  the  entire  space  where 
such  action  takes  place.  If  there  is  a  great  deal  of  moisture  the 
amount  of  water  thus  decomposed  is  increased,  and  the  destructive 
action  is  greater.  What  is  the  consequence  of  this  deviation  of  the 
current  from  the  pipe  to  earth  and  back  to  the  pipe?  You  will  find 
that  the  pipe  is  eaten  away  at  both  places,  one  part  being  more  affected 
than  the  other,  but  on  either  side  of  the  joint  the  iron  is  speckled  and 
bits  of  it  removed,  the  appearance  being  very  much  like  the  zinc  of  a 
Leclanche  cell  that  has  been  short  circuited;  this  appearance  being,  as 
a  rule,  only  along  a  short  zone  some  few  inches  each  side  of  the  joint. 

The  many  possible  causes  for  damage  and  losses  which  exist  when 
using  the  earth  as  a  return,  make  me  believe  strongly  in  the  advocacy 
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of  the  all-metal  return,  not  by  means  of  supplementary  wires;  not  by 
means  of  overhead  return  feeders,  but  by  the  simple  use  of  the  rails 
themselves.  In  order  that  this  system  be  successful  in  every  particular, 
it  is  necessary,  of  course,  that  the  relative  conductivities  of  the  earth 
and  rails  be  such  as  to  render  the  amount  of  current  going  through  the 
earth  absolutely  negligible. 

Suppose  we  take,  as  an  example,  a  double  track  road,  with  ninety 
pound  rails,  such  as  are  used  in  all  large  cities.  These  rails,  being 
each  nine  square  inches  in  cross  section,  and  iron  and  copper  being  as 
1  to  6  in  conductivity,  the  equivalent  in  copper  would  be  one  and  a 
half  square  inches,  and  the  four  rails  together  would  equal  six  square 
inches  of  copper  in  cross  section.  The  carrying  capacity  of  this  con- 
ductor would  be  at  least  6,000  amperes,  and  as  compared  with  No.  0000 
wire,  in  order  to  have  the  same  conductivity,  the  number  of  wires  of 
this  size  required  would  be  more  than  twenty-eight.  Just  think  of  it  ! 
Twenty-eight  No.  0000  wires  bunched  together  !  How  ridiculous  it 
does  sound  to  hear  some  people  speak  of  using  one  No.  o  wire,  or  one 
No.  0000,  or  even  two  of  the  latter  size  as  supplementary  wires,  when 
we  have  as  an  absolutely  necessary  part  of  the  equipment  such  a 
splendid  path  for  our  current. 

It  being  admitted,  therefore,  that  the  rail  is  the  proper  thing  to 
use,  if  it  is  possible  to  make  it  electrically  continuous,  the  problem 
then  resolves  itself  into  properly  bonding  the  joints  or  otherwise  re- 
ducing their  resistance. 

The  first  idea  was  the  driving  of  a  pin  in  each  rail,  wrapping  a 
No.  4  B  &  S  wire  around  it  and  soldering.  This  was,  of  course,  too 
unmechanical  and  temporary  to  be  used  very  long,  and  I  believe  that 
probably  not  one  road  out  of  a  hundred  could  be  found  thus  equipped 
to-day.  Then  came  the  channel  pin  which  consisted  of  a  tapered  pin  with 
a  channel  in  it  for  the  reception  of  the  wire;  this  pin  was  then  driven  in 
a  hole  in  the  web  of  the  rail,  but  this,  apart  from  the  poor  contact 
made  by  the  wire  is  very  objectionable  on  account  of  its  liability  to  get 
loose  from  the  constant  vibration  caused  by  the  passing  car  wheels;  it 
is  also  bad  on  account  of  the  chances  for  moisture  to  get  in  between 
the  iron  and  the  copper,  rust  the  joint  out  and  so  on. 

After  the  channel  pin  came  the  split  bushing  which  nearly  en- 
circles the  whole  of  the  bond  wire  and  is  better  mechanically  than  the 
former  joints;  however,  in  an  electrical  sense  it  is  not  as  good,  for  the 
reason  that  there  are  four  joints  between  rail  and  rail,  and  the  moist- 
ure can  also  get  between  the  iron  and  copper,  and  by  electro-chemical 
action  injure  the  connection  very  seriously. 

The  welding  of  rail  joints  was  next  tried,  and  probably  if  this 
plan  were  carefully  carried  out  by  means  of  electric  welding  of  the 
entire  cross  section  of  the  rail,  instead  of  joining  only  a  portion  of  it, 
as  was  done,  this  method  would  be  most  excellent  both  in  a  mechani- 
cal and  electrical  sense. 

Some  recent  devices  are  the  solid  end  bond,  the  hollow  rivet 
bond,  the  Acme  bond,  and  the  Vail  bond.  The  solid  end  bond  is 
made  in  two  sizes  eight  and  a  half  inches  and  thirty  inches  long.  It 
consists  of  one  single  piece  of  from  No.  o  to  No.  000  wire  at  each  end  of 
which  a  rivet  head  and  body  is  formed;  this  piece  is  riveted  into  any 
portion  of  the  rail  in  which  it  is  thought  best  to  insert  it.  The  rivet 
portion  of  the  bond  being  larger  in  diameter  than  the  wire  itself,  the 
contact  with  the  iron  is  larger  than  in  the  primitive  styles  of  bond 
wires;  further,  this  contact  is  made  still  larger  by  the  fact  that  the  rivet 
head  and  that  formed  by  the  riveted  end  are  pressed  tightly  against 
the  side  of  the  web  by  the  riveting,  thus  forming  perhaps  as  perfect  a 
joint  as  can  be  made  by  the  use  of  a  rivet. 

The  hollow  rivet  consists  in  having,  instead  of  a  solid  rivet  at  the 
end,  a  hollow  wire  whose  outer  surface  is  forced  against  the  walls  of 
the  hole  in  the  rail  by  a  tapered  iron  pin  which  is  hammered  into  the 
hollow  end  of  the  wire;  this  end,  being  split  a  short  distance,  may  be 
turned  over  so  as  to  prevent  its  getting  loose  or  the  pin  from  backing 
out.  This  is  mechanically  very  strong,  and,  if  the  surfaces  are  bright, 
there  should  be  a  very  perfect  electrical  joint,  due  to  the  fact  that  the 
metal  is  pushed  outwardly  at  the  same  rate  in  every  direction,  and  the 
two  metals  can  be  so  clamped  together  as  to  form  a  very  intimate  con- 
nection inside  ot  the  hole.  In  this  bond,  the  size  of  the  outer  diameter 
of  the  part  which  goes  into  the  rail  is  necessarily  much  larger  than  the 
wire  itself,  and  the  electrical  connection  is  thus  made  far  more  perfect, 
as  will  be  explained  later  on. 

A  very  recent  addition  to  the  number  of  good  rail  bonds  is  the 
Acme  bond,  which  consists  of  a  copper  sleeve  with  a  tapered  end. 
This  sleeve  has  a  channel  cut  on  the  side,  thus  making  the  wall  of  the 
sleeve  rather  weak  in  that  particular  place.  The  hole  is  drilled  about 
one-thirty-second  of  an  inch  smaller  than  the  largest  outside  diameter 
of  the  sleeve,  and  this  latter  is  driven  over  the  wire,  in  the  hole  in  the 
rail,  the  connection  is  made  very  solid,  and  the  material  in  the  sleeve 
shapes  itself  to  all  the  inequalities  in  the  hole  and  on  the  wire.  The 
Vail  bond  has  been  but  very  recently  designed  by  J.  H.  Vail,  and  is 
probably  one  of  the  best  on  the  market.  It  is  substantially  made,  and 
contains  a  number  of  advantages  which  few  other  bonds  have.  It 
consists  of  two  heavy  sockets  of  copper,  one  on  each  rail,  and  connect 
ing  cables  of  copper  wires  between  the  two.  The  sockets  have  two 
or  more  studs  which  are  riveted  into  the  web  of  the  rail,  and  these, 
together  with  the  shoulder,  when  the  bond  is  in  position,  furnish 
quite  a  good  electrical  connection,  provided,  of  course,  the  work  is 
done  in  a  thorough  manner,  and  the  surfaces  are  bright  at  the  time  of 
their  connection. 

Each  of  these  bonds  has  its  own  peculiar  advantages,  but  the 
special,  and  by  far  the  greatest  advantage  of  these  last  described  bonds, 
is  the  increased  area  of  the  joint  with  the  rail.  In  considering  the 
general  subject  of  resistance  at  the  joint,  we  certainly  cannot  fail  to 
remember  that  iron  has  about  one  sixth  the  conductivity  of  copper, 
and  therefore  the  area  of  the  junction  surface  should  be  no  less  than 
six  times  the  area  of  the  copper  wire  which  we  use  as  bonding  wire. 

This  result  can  of  course  be  reached  either  by  increasing  the  diame- 


ter of  the  wire  or  by  lengthening  the  joint.  The  latter  is  difficult  to 
do,  and  it  would  be  costly  as  compared  to  the  first  method.  If  we 
adopt  the  scheme  of  increasing  the  diameter,  what  would  be  the  result 
of  doubling  the  diameter  of  the  bond  wire  at  the  point  where  it  con- 
nects with  the  rail?  Suppose  we  have  No.  000  copper  bonding  wire 
connected  to  two  rails  by  holes  in  the  web,  this  part  being  three-eighths 
of  an  inch  thick.  The  area  in  square  mils  of  No.  000  B  &  S  wire 
being  131,790,  the  area  of  the  joint  should  therefore  properly  equal 
seven  times  131,790  sq.  mils.  The  joint  if  made  with  No.  000  wire 
three-eighths  of  an  inch  long  equals  the  diameter  (410  mils),  times 
3. 1416,  times  375  mils,  equals  483,000  sq.  mils.  As  we  want  an  area 
equal  to  six  or  seven  times  131,790  or  922,530  sq.  mils,  we  can  get 
that  area  immediately  by  doubling  the  area  of  the  wire,  and  the  joint 
will  have  an  area  equal  two  times  483,000  sq.  mils  equal  966,000  sq. 
mils,  which  makes  the  conductivity  of  the  iron  portion  of  the  joint 
equal  to  that  of  the  wire  itself.  However,  what  is  the  conductivity  of 
this  wire  as  compared  with  that  of  the  iron  rail  itself?  Take  a  seventy 
pound  rail  which  is  seven  square  inches  in  cross  section  and  whose  value 
in  terms  of  copper  is  one  and  one-sixth  square  inches.  This  bar  of  cop- 
per half  an  inch  thick  and  two  and  one  third  inches  wide  has  a  section 
equal  to  1,166,000  cir.  mils.  And  the  No.  000  wire  has  a  cross  section  of 
167,805  cir.  mils;  thus  it  would  take  seven  No.  000  wires  to  equal  the 
conductivity  of  the  rail  and  make  it  electrically  continuous.  Whether 
the  seven  wires  should  be  used  or  not  would  have  to  be  determined  by 
the  number  of  cars  to  be  run,  the  distance  from  the  power  house,  etc. 
In  general,  I  should  say  that  the  very  heaviest  bonds  would  have  to  be 
used  nearest  the  dynamo  and  the  lightest  at  the  farther  end  of  the  line. 
Still,  each  installation  would  have  to  be  treated  independently  according 
to  the  special  circumstances  surrounding  it. 

A  suggestion  which  was  made  some  time  ago  and  which  should 
receive  some  attention,  in  my  opinion,  is  the  increase  in  the  length  of 
the  rails;  this  would  decrease  the  number  of  joints  per  mile.  A 
number  of  rolling  mills  have  declared  their  ability  to  furnish  100  ft. 
rails.  This  alone  would  reduce  the  number  of  joints  from  176  the 
number  now  used,  to  fifty-three  per  mile,  making  the  cost  of  bonding 
less,  and  also  decreasing  the  chances  for  trouble  caused  by  electrolysis, 
bad  connections,  etc. 

Another  suggestion  which  seems  to  be  very  important  is  one  re- 
cently made  by  Prof.  Brown  Ayres,  of  Tulane  University,  viz. ,  the 
electric  welding  of  the  bonds  to  the  rails.  This  means  of  connection 
is  most  important,  for  certainly  if  we  use  a  bond  no  matter  how  large, 
if  we  make  the  area  of  the  connection  large  enough  to  counteract  the 
lesser  conductivity  of  the  iron,  still,  if  the  real  jointing  of  the  bond 
with  the  rail  is  not  perfect  and  permanently  so,  the  above  provisions 
for  a  good  return  circuit  are  of  little  avail.  The  small  cost  and  light 
weight  of  the  electric  welding  machines  necessary  for  such  work  would 
make  this  further  provision  a  very  practical  remedy  for  any  trouble 
from  electrolysis  at  the  joint,  rusting  out  of  the  same,  and  the  conse- 
quent increased  resistance  of  the  bond  and  rail  joint,  which  after  all 
neutralize  any  other  provision  that  may  have  been  made  to  increase 
the  conductivity  of  the  entire  return  circuit.  This  method  has  the 
advantage  over  the  welding  of  the  rails  themselves  in  so  far  as  the 
flexibility  of  the  joint  is  retained  and  yet  the  continuity  of  the  metallic 
circuit  is  preserved. 

Another  thing  to  which  I  desire  to  call  your  special  attention  is 
the  difference  which  exists  between  the  various  lengths  of  bond  wires, 
in  so  far  as  resistance  is  concerned.  For  example:  The  number  of 
eight  and  a  half  inch  bonds  necessary  for  one  mile  of  single  track  have 
a  resistance  of  .00885  ohm,  whereas  the  thirty  inch  bonds  for  the  same 
track  would  have  a  resistance  of  .0265  ohm;  this  is  for  No.  o  B.  &  S. 
wire.  The  loss  in  volts  due  to  the  resistance  of  the  bonds  themselves, 
independent  of  any  loss  in  the  joints,  would  be  for  that  distance,  with 
100  amperes  of  current  and  the  eight  and  a  half  inch  bonds,  .88  volt, 
and  with  the  thirty  inch,  2.65  volts. 

Is  the  cost  of  a  thorough  bonding  excessive  and  prohibitive  ? 
Figures  will  answer  this  question.  One  mile  of  No.  000  B  &  S  wire 
weighs  3,380  lbs;  at  fifteen  cents  per  pound  equals  $407.  This  is  the 
cost  of  the  supplementary.  Now  176  bonds  thirty  inches  long  weigh 
275  lbs;  at  fifteen  cents  will  increase  the  cost  $45,  making  a  total  of 
$452. 

As  a  comparison  I  will  give  you  the  cost  of  the  longest  bonds 
used,  say,  three  feet  of  wire,  No.  ooe>o  B  &  S.  We  have  seen  that  in 
order  to  make  the  ninety  pound  rail  electrically  continuous  we  must 
have  seven  of  these  wires  bunched  together;  this  equals  twenty-one 
feet  at  each  joint,  making  for  the  first  176  joints  in  the  rails  a  total  of 
3,700  ft.,  weighing  2,370  lbs.;  at  fifteen  cents  per  pound,  equals  $355. 
Thus  the  cost  of  material  is  less  for  heavy  bonding  as  compared  to 
light  bonding  and  one  No.  0000  supplementary  wire,  but  the  cost  of  manu- 
facture being  probably  higher  for  the  special  form  in  which  this 
material  is  furnished,  it  is  reasonable  to  think  that  the  entire  cost  in  the 
two  cases  would  be  very  nearly  the  same.  However,  when  it  is  con- 
sidered that  in  one  case  the  circuit  has  a  conductivity  of  7,  and  in 
the  other  a  conductivity  of  2  at  the  most,  no  manager  would  hesitate 
a  minute  to  adopt  the  latter  method,  even  if  the  cost  be  higher. 

What  are  the  conclusions  that  seem  to  have  been  reached?  First, 
we  must  use  our  rail  for  a  return  circuit.  Second,  we  must  make  this 
circuit  of  greatest  conductivity  anil  least  resistance.  Third,  our  bond- 
ing wires  should  be  of  equal  carrying  capacity  to  that  of  the  rails. 
Fourth,  the  connecting  surfaces  of  these  bonds  with  the  iron  rail 
should  be  no  less  than  seven  times  the  circular  milage  of  the  bonds 
themselves.  Fifth,  the  connection,  electrically  speaking,  should  be  as 
perfect  as  possible,  so  as  not  to  cause  electrolysis  at  and  destruction  of 
the  contact.  Sixth,  the  connection  from  the  rails  to  the  dynamo 
should  be  amply  large  to  carry  the  current  which  it  is  intended  to 
carry,  with  practically  no  loss  in  that  distance.  Seventh,  the  entire 
cost  of  a  good  rail  return  is  no  more  costly  per  mile  than  the  return  by 
means  of  a  supplementary  and  light  bond  wire. 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment ,  extensions ,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co., 
Hal  emeyer  Building,  26  Cortlandt  St.,  New  York. 


It  is  Dangerous  for  a  street  railway  manager  to 
permit  himself  to  lapse  into  such  satisfaction  with  his 
achievements  in  securing  the  introduction  of  mechanical 
traction,  as  to  neglect  opportunities  for  improvements  in 
the  many  little  details  that  please  the  patrons,  increase 
the  income,  and  place  the  business  on  a  substantial  finan- 
cial basis.  The  operations  of  every  system  should  be 
broadened  so  as  to  embrace  all  features  which  will  tend 
to  make  the  business  popular,  and  to  increase  the  income 
more  rapidly  than  the  expenses.  Unless  this  is  done, 
some  rival  company  may,  even  without  the  advantages  of 
location,  eventually  obtain  control  of  the  traffic,  or  else 
the  directors  will  manifest  a  disposition  to  make  a  change 
in  the  management. 


A  Correspondent  in  this  issue  calls  attention  to  the 
great  desirability  of  selecting  some  system  of  accounting 
for  street  railway  companies,  which  will  be  considered  as 
standard.  We  are  very  glad  to  publish  this  plea,  for  we 
consider  the  call  for  a  standard,  such  as  that  suggested  by 
our  correspondent,  a  most  urgent  one,  and  will  be  glad  to 
give  space  to  any  suggestions  which  our  readers  have  to 
offer  towards  a  satisfactory  solution  of  this  question.  The 
development  of  the  electric  railway  business  has  been  so 
rapid  that  there  has  been  hardly  time  for  the  fixing  of 
standards,  either  in  the  operating  or  accounting  depart- 
ments, although  the  need  of  such  action  has  been  widely 
felt.  Valuable  work  in  this  line  has  been  accomplished 
by  the  committee  on  standards  of  the  American  Street 
Railway  Association,  and  we  understand  that  the  subject 
will  be  taken  up  carefully  by  the  committee  again,  in  time 
for  the  Atlanta  Convention. 


Boulevards,  Neutral  Grounds  or  Reservations 

in  the  middle  of  the  streets  on  which  street  railways  can 
operate  are  most  desirable  features  of  a  modern  city 


street  system,  and  it  is  a  wonder  that  this  method  is  not 
followed  in  the  laying  out  of  all  new  cities,  or  in  the 
extensions  of  older  cities  where  the  conditions  are  favor- 
able. There  are  many  advantages  that  result  from  this 
arrangement,  both  to  the  city  and  to  the  street  railway 
companies.  The  streets  are  cheaper  to  maintain,  as  it  is 
necessary  to  pave  only  a  comparatively  narrow  roadway 
on  each  side;  the  neutral  ground  can  be  kept  in  grass  or 
transformed  into  a  park  and  bordered  with  shade  trees, 
so  that  it  always  presents  an  attractive  appearance.  In 
the  matter  of  safety  to  the  public  it  is  very  desirable,  as  it 
admits  of  a  high  rate  of  speed  for  the  cars  without  danger 
to  persons  or  vehicles,  and  in  the  matter  of  boarding  or 
leaving  a  car  the  passenger  is  in  less  danger  from  passing 
vehicles.  Track  repairs  do  not  interfere  with  the  street 
traffic,  the  expense  of  paving  the  track  is  obviated,  and  in 
addition,  a  cheap  type  of  rail  can  be  employed.  In  this 
respect  the  street  railway  companies  in  many  of  the 
Southern  cities  have  an  advantage  over  those  at  the 
North,  for  the  operating  expenses  are  generally  reduced 
where  these  conditions  prevail.  An  ideal  street  railway 
city  would  have  a  neutral  strip  on  all  its  main  thorough- 
fares upon  which  its  tracks  could  be  laid. 

The  Earning  Power  and  Security  of  an  invest- 
ment are  not  the  only  factors  determining  its  value.  An 
important  element  is  the  ease  with  which  the  capital  rep- 
resented can  be  withdrawn  according  to  the  pleasure  or 
need  of  the  security  holder.  In  other  words,  the  con- 
vertibility of  any  property  is  the  most  important  consid- 
eration affecting  its  value,  and  often  commands  for  cer- 
tain stock  or  bond  issues  a  relatively  higher  price  than 
they  would  otherwise  possess.  It  is  for  this  reason  that 
some  steam  railroad  shares,  listed  and  largely  dealt  in  on 
the  New  York  and  other  city  exchanges,  show  quotations 
much  higher  than  stock  in  corresponding  industrial  or 
mercantile  enterprises  of  the  same  reliability  and  earning 
power,  whose  shares  change  hands  only  at  private  sale. 
The  securities  of  street  railway  companies,  except  those 
situated  in  important  cities,  have  never  been  largely 
traded  in  on  stock  exchanges,  and  the  general  investing 
public,  until  recently,  has  not  given  this  class  of  securities 
a  great  deal  of  attention.  The  amount  of  capital  required 
for  the  equipment  of  electric  lines,  however,  has  lately 
given  street  railway  properties  financial  prominence,  and 
they  now  form,  among  many,  a  favorite  investment.  The 
peculiar  advantages  which  they  present  to  capitalists 
should  give  them  wide  sale,  and  this  can  be  done  by  list- 
ing them  on  the  exchanges  and  by  published  reports  of 
the  returns  at  stated  times.  The  value  of  properties  will 
become  generally  known  in  this  way,  and  the  converti- 
bility of  the  stock  will  give  it  an  added  value. 

The  Importance  of  Adequate  Rail  Bonding  is  a 

matter  that  is  being  brought  very  prominently  to  the 
attention  of  electric  railroad  managers  all  over  the 
country  through  the  agitation  on  the  subject  of  the 
damage  by  electrolysis,  of  water  and  gas  pipes  and  metal- 
lic subway  conduits.  Recent  investigations  in  a  number 
of  the  larger  cities  where  electric  roads  are  being  operated 
show  that  the  electrolytic  action  has  been  greater  than 
was  supposed,  and  has  been  an  active  agent  in  the  deteri- 
oration of  the  different  underground  systems.  Accord- 
ing to  well  known  laws  the  return  current  will  pass  from 
the  car  wheels  to  the  station  by  as  many  paths  as  may  be 
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presented,  dividing  itself  among  them  according  to  the 
conductivity  presented  by  each.  One  remedy  then  is  to 
provide  a  metallic  return  which  shall  not  only  have  a 
greater  conductivity  than  that  through  the  earth  and  pipes, 
but  so  much  greater  that  the  amount  passing  by  the  lat- 
ter circuit  shall  be  so  small  as  to  be  practically  negligible. 
If  the  electrical  carrying  capacity  of  the  rails  is  sufficient 
for  this  purpose,  the  problem  is  one  simply  of  bonding, 
care  being  taken  to  make  all  parts  of  the  return  circuit  of 
equally  high  conductivity. 


"I  Am  Shriveling  Up"  said  a  street  railway  man- 
ager to  us  recently;  "  I  have  been  in  the  employ  of  this 
company  in  various  positions  for  nearly  thirty  years,  and 
during  that  time  have  never  traveled  outside  of  this  imme- 
diate neighborhood  for  the  purpose  of  studying  street 
railways.  I  am  a  casual  reader  of  street  railway  literature, 
but  having  had  experience  with  only  animal  traction  I  find 
it  difficult  to  comprehend  what  is  written  regarding  other 
methods.  I  have  had  a  strong  desire  to  attend  the  meet- 
ings of  the  American  Street  Railway  Association,  and 
hope  to  be  present  at  the  Atlanta  meeting  in  October,  but 
the  directors  of  this  company  have  never  been  willing  to 
grant  me  the  time  or  means."  This  was  from  a  man 
whose  lines  in  every  particular  rank  favorably  with  the 
half  dozen  other  lines  in  the  same  city,  yet  he  feels,  as 
stated  above,  that  his  powers  are  being  dwarfed  and  that 
his  work  comes  far  short  of  what  it  might  be,  had  he  the 
opportunities  for  studying  the  operations  of  other  lines 
and  of  meeting  with  his  fellows  engaged  in  a  like  occupa- 
tion. This  is  one  of  the  many  evidences  that  we  find 
that  street  railway  managers  and  superintendents,  as  a 
general  thing,  appreciate  the  advantages  to  be  had  from  a 
membership  in  the  American  Street  Railway  Association, 
but  are  deprived  of  its  benefits  through  lack  of  apprecia- 
tion on  the  part  of  the  managing  directors.  Those  who 
find  themselves  in  this  condition  would  doubtless  be  able 
to  effect  a  change  and  secure  more  consideration  from 
their  employers  were  they  to  occasionally  place  before  them 
the  articles  that  are  constantly  appearing  in  this  publica- 
tion regarding  special  advantages  of  a  membership  in  the 
Association. 


In  the  Progress  of  Electric  Traction  the  South 
has  played  an  important  role  and  stands  to-day  with  heavy 
invested  interests,  not  only  in  railways,  but  also  in  the 
lighting  field.  Although  electricity  has  had  to  win  its 
way  slowly,  it  is  now  being  generally  introduced  and  is 
coming  into  such  favor  that  it  must  soon  supplant  the 
mule  in  nearly  every  Southern  city.  The  first  steps  have 
been  taken,  and  well  taken,  by  the  introduction  of  excel- 
lent systems  in  the  principal  cities,  but  to  stop  with  pres- 
ent developments  would  be  folly.  Electric  traction  must 
necessarily  advance  until  all  the  lines  in  all  the  large 
cities  and  many  of  those  in  smaller  cities  shall  have  been 
equipped  after  the  most  improved  plans  of  construction 
and  management.  There  are  many  advantages  which 
Southern  street  railways,  especially  those  in  the  coast 
cities,  possess  over  those  of  the  North  and  West;  the 
routes  are  generally  level;  there  is  no  expense  for  remov- 
ing snow,  and  the  winters  are  so  mild  that  the  patronage 
is  good  all  the  year;  labor  is  cheap,  and  where  the  service 
is  reasonably  good  the  patronage  is  liberal.  Coming  as 
it  has,  electricity  marks  an  epoch  in  the  material  advance- 
ment of  the  South.  So  great  an  achievement  in  this  line 
by  and  among  a  people  who  have  been  since  the  war  con- 


servative almost  to  a  fault,  cannot  fail  to  attract  the  at- 
tention of  the  financial  world,  nor  to  infuse  and  re-en- 
courage the  people  of  the  South  themselves  to  even  greater 
endeavors  to  utilize  their  abundant  natural  resources  in 
other  directions.  The  resulting  benefits  to  Southern 
cities  from  the  introduction  of  electric  traction  cannot  be 
measured  by  the  advancement  of  this  industry  alone;  the 
influence  radiates  into  other  channels  of  enterprise. 
Capital  will  come  from  the  North  and  from  Europe,  and 
home  capital  will  be  unlocked  for  local  and  other  enter 
prises.  But  the  process  of  transformation  from  animal 
to  electric  traction  is  as  yet  barely  inaugurated.  The 
number  of  lines  already  equipped  does  not  even  approxi- 
mate the  number  invited  by  the  needs  of  the  present  or 
the  early  future.  Naturally  the  South  has  shared  in  the 
industrial  depression  which  the  entire  country  has  experi- 
enced during  the  last  few  months,  but  Southern  street 
railways  have  weathered  the  storm  well  and  have  shown, 
during  this  ordeal,  that  they  had  behind  them  as  a  reserve 
power  unequaled  natural  advantages.  This  fact  having 
been  demonstrated,  Southern  street  railway  investments 
will  attract  the  confidence  and  respect  of  the  outer  world. 
Capital  must  also  soon  recognize  these  advantages,  and 
the  surplus  which  is  now  comparatively  idle  will  begin  to 
move;  in  fact,  it  is  already  peeping  forth  from  the  hiding 
places  it  has  occupied  during  the  period  of  business 
depression.  Unless  all  signs  fail,  the  South  is  entering 
upon  a  period  of  the  broadest  and  most  profitable  activity 
which  it  has  ever  known,  and  which  will  be  fully  manifest 
when  the  clouds  that  have  lowered  over  the  financial 
horizon  of  the  entire  country  for  the  past  few  years  shall 
have  rolled  away. 

Directors  are  not  usually  as  careful  students  of 
street  railway  problems  as  are  the  superintendents  or 
other  executive  officers.  This  fact  is  frequently  account- 
able for  faulty  construction  and  poor  discipline  for  which 
the  manager  himself,  unfortunately,  bears  the  censure  of 
the  public.  We  have  in  mind  an  electric  system  on  which 
the  construction  is  first  class  in  every  particular,  except 
the  roadbed,  but  this  is  in  a  most  deplorable  condition. 
On  inquiry  it  was  found  that  in  the  original  construction 
the  judgment  and  advice  of  the  superintendent  were 
ignored,  and  now  he  is  blamed  to  a  certain  degree  by  the 
directors.  The  same  is  sometimes  true  of  discipline,  in 
cases,  for  instance,  where  the  selection  and  discharge  of 
employes  is  in  the  hands  of  a  committee  or  of  an  officer 
who  is  influenced  more  or  less  by  political  motives  rather 
than  the  best  good  of  the  service.  It  may  be  stated,  as 
an  axiom,  that  in  order  to  secure  good  discipline,  and 
consequently  good  service,  the  management  of  the  men 
should  be  entirely  in  the  hands  of  an  officer  whose  duties 
bring  him  in  contact  with  the  employes,  and  through  him 
all  orders  should  be  issued.  In  the  street  railway  service 
this  work  generally  belongs  to  the  superintendent  or 
manager,  who  should  be  allowed  the  largest  liberty  and 
then  held  strictly  responsible  for  the  results.  If  he 
proves  incompetent,  the  services  of  another  should  be 
secured,  but  a  two  headed  or  mixed  management  will 
never  succeed.  The  employes  will  learn  to  disobey  one 
or  the  other  and  form  a  contempt  for  both.  The  finan- 
cial head  of  the  street  railway  system  should  not  under- 
take to  control  the  operaiing  department,  because  in  the 
multitude  of  duties  which  devolve  upon  him  he  can  rarelv 
give  sufficient  attention  to  important  questions  of  opera- 
tion or  to  the  selection  of  motormen  and  conductors  who 
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will  efficiently  and  honestly  perform  their  dutes.  It  should 
be  the  aim  of  every  street  railway  company  to  employ 
good  men  and  then  keep  them  as  long  as  possible  in  the 
service.  In  the  matter  of  accidents,  no  company,  however 
prosperous,  can  ignore  the  safety  of  its  patrons.  If 
heavy  damages  are  not  sufficient  inducements  for  solici- 
tude in  this  respect,  it  is  still  true  that  one  life  is  worth 
more  than  all  the  railways  in  the  city,  and  a  sense  of  dan- 
ger on  the  part  of  a  community  from  reckless  running 
will  soon  result  in  hostile  local  legislation,  which  will 
tend  to  injure  the  street  railway  business  at  large,  for 
what  is  done  in  one  city  in  the  way  of  municipal  regula- 
tions is  likely  to  be  adopted  in  other  cities.  No  street 
railway  company,  however  poor  or  prosperous,  has  a  right 
to  ignore  general  practice  in  methods  of  discipline  or 
management.  There  is  an  invisible  bond  uniting  the 
companies  of  the  entire  country,  so  that  the  acts  of  one 
affect  all  the  others  for  good  or  evil.  This  bond  can  be 
strengthened  by  a  membership  in  the  American  Street 
Railway  Association,  which  is  designed  to  give  to  all  the 
results  of  others'  practice,  and  assist  in  defending  their 
local  rights,  while  it  tends  to  lift  the  entire  service  to 
a  higher  standard  of  excellence.  There  is  a  science  in 
street  railway  business,  in  so  far  as  management  is  con- 
cerned, whatever  may  be  said  regarding  the  mechanical 
department,  and  every  one  in  the  business  is  bound  to 
study  it,  or  failure  will  be  the  result. 


An  Extensive  New  Eleetrie  Railway  System 
in  Brooklyn. 


Contracts  which  called  for  about  100  miles  of  electric 
railway  track  to  be  laid  in  Brooklyn,  were  let  last  month, 
and  construction  on  the  road  will  be  begun  promptly. 
The  company  interested  is  the  Nassau  Electric  Railway 
Company,  which  was  organized  some  time  ago,  by  P.  H. 
Flynn,  of  Brooklyn.  Franchises  were  secured  at  that 
time,  but  work  was  not  commenced.  Among  those  inter- 
ested at  present  are  A.  L.  Johnson,  of  Cleveland,  R.  T. 
Wilson  the  New  York  banker,  and  others.  A  number  of 
erroneous  statements  have  been  published  in  the  daily 
papers  in  regard  to  this  road,  so  that  the  following  facts 
will  be  of  interest: 

The  rail  used  will  be  the  heaviest  which  has  ever  been 
laid  for  street  railway  purposes  in  Brooklyn,  and  will  be  a 
nine  inch,  ninety-three  pound  Johnson  girder  rail.  The 
electric  welding  process  will  be  used,  and  several  portable 
electric  welders,  similar  to  those  used  on  the  West  End 
Railway,  of  Boston,  have  been  ordered  for  this  work. 
The  special  work  will  be  about  the  only  part  of  the  track 
which  will  be  bolted.  The  rails  will  be  laid  on  ties  meas- 
uring 5X8  ins.  X  7  ft.  They  will  be  of  yellow  pine  and 
laid  two  and  a  half  feet  between  centers. 

Construction  is  to  be  commenced  on  two  routes,  one 
extending  from  39th  Street,  South  Brooklyn,  to  the  Broad- 
way Ferry,  through  a  number  of  the  principal  thorough- 
fares of  Brooklyn,  a  distance  of  about  eight  and  a  half 
miles.  The  second  line  will  extend  from  Broadway  to 
Canarsie.  Probably  only  from  thirty  to  forty  miles  of 
track  will  be  laid  this  summer. 

The  plans  for  the  road  contemplate  the  ultimate 
erection  of  two  or  more  power  stations,  but  at  present 
only  one  will  be  built.  The  site  of  this  will  be  at  the  foot 
of  39th  Street,  Brooklyn,  where  it  will  be  located  on  New 
York  Bay,  and  will  have  the  best  of  facilities  for  the 
receipt  of  fuel,  etc.,  and  plenty  of  salt  water  for  condens- 
ing purposes. 

The  station  to  be  built  will  measure  120  X  157  ft., 
and  will  have  an  ultimate  capacity  of  5,000  h.  p.  The 
Babcox  &  Wilcox  boilers  will  be  used,  and  an  independent 
stack  will  be  built  for  each  battery  of  boilers.  No  auto- 
matic stokers  will  be  used  and  no  force  draught  apparatus 
will  be  installed.    The  engines  will  be  of  the  Corliss  type, 
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and  three  of  750  h.  p.  each  will  be  employed  until  the 
needs  of  the  traffic  are  such  that  a  larger  capacity  in  steam 
power  is  needed.  The  engines  will  be  direct  connected 
to  the  generators  which  will  be  of  the  Westinghouse 
type. 

The  rolling  stock  will  be  supplied  by  the  John  Ste- 
phenson Company,  Ltd.,  of  New  York,  which  has  the  order 
for  sixty  closed  cars,  and  will  be  extremely  tasteful  and 
handsome.  The  cars  will  be  equipped  with  Westing- 
house  motors. 


Legal. 


Electric  Street  Railway — Injunction,  r.  The  use 
of  a  street  for  an  electric  railway  will  not  be  enjoined 
because  the  construction  of  the  track  will  prevent  an 
abutting  owner  from  loading  his  drays  by  standing  them 
at  right  angles  to  the  sidewalk,  such  a  method  of  obstruct- 
ing the  use  of  the  streets  being  in  violation  of  a  city 
ordinance. 

2.  The  operation  of  an  electric  street  railway  by  the 
overhead  wire  system  is  not  so  dangerous  to  those  who 
reside  or  do  business  on  a  public  street  as  to  authorize 
its  restraint  by  injunction. 

Louisville  Bagging  Man'f'g.  v.  Cent.  Pass.  Ry.  Co.,  Ky. 
Ct.  of  App.,  October  24,  1893. 


Elevated  Railway — Consent  of  Property  Owners  to 
Construct.  Where,  by  a  written  instrument,  not 
under  seal,  owners  of  land  bounded  on  certain  streets, 
to  whom  they  had  no  title,  gave  unconditional  "con- 
sent to  the  construction  and  operation  of  an  elevated 
railroad  over  and  through  and  along  such  streets,"  by 
a  designated  company,  which,  with  others,  afterwards 
built  and  operated  the  road. 

Held,  that  such  consent,  after  being  acted  on  by  the 
company,  operated  as  an  abandonment  by  such  owners 
of  their  easement  in  the  street,  so  far  as  was  reasonably 
necessary  for  the  construction  and  operation  of  such 
road,  and  that  they  or  their  successors  in  title  could  not 
revoke  such  consent,  and  recover  damages  already  sus- 
tained, and  enjoin  the  further  operation  of  such  road. 

White  etai.  v.  Manhattan  Ry.  Co.  ct  al,  N.  Y.  C.  A., 
October  3,  1893. 


Street   Railways — Negligence — Contributory  Negli- 
gence— Expert  Testimony — Pleadings.  In  an  action 
by  plaintiff  against  the  defendant  company  in  which 
the  latter  appeals  from  an  adverse  judgment  it  is 
Held,  1.  That  the  jury  are  warranted  in  finding  that 
an  electric  street  railway  company  was  negligent  in  sound- 
ing the  gong,  and  not  slacking  the  speed  of  a  car  which 
was  coming  up  behind  an  obviously  frightened  team. 

2.  Whether  a  woman  who  drove  from  a  cross  street 
into  a  street  on  which  was  an  electric  railway  without 
looking  to  see  if  a  car  was  approaching,  and  who  was 
injured  by  the  horse  becoming  frightened  at  a  car,  was 
guilty  of  contributory  negligence,  is  a  question  for  the 
jury. 

3.  Whether  it  was  contributory  negligence  for  a 
woman  to  drive  a  horse  on  a  street  on  which  there  was 
an  electric  railway,  and  where  the  horse  became  fright- 
ened and  injured  her,  is  a  question  for  the  jury. 

4.  A  general  averment  of  negligence  on  the  part  of 
a  street  railway  company  in  running  its  car  is  sufficient 
to  include  negligence  in  sounding  the  gong  on  approach- 
ing a  frightened  team. 

5.  In  an  action  for  injuries  claimed  to  have  resulted 
in  a  miscarriage,  a  physician  may  be  asked  whether  an 
accident  would,  under  certain  circumstances,  cause  a  mis- 
carriage, and  the  effect  of  such  an  accident  on  a  pregnant 
woman.    Exception  to  plaintiff's  judgment  overruled. 

Benjamin  v.  Holyoke  St.  Ry.  Co.,  Mass.  S.  J.  C,  Novem- 
ber 20,  1893. 

The  Belgian  Consul  at  Adrianople  writes  that  a 
street  railway  will  be  built  in  that  city.  Engineers  are 
already  engaged  upon  the  plans. 
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MONTGOMERY,    MOBILE,  NEW  ORLEANS  PART  I. 


Montgomery. 

What  was  said  of  Charleston  in  our  last  issue,  as 
being  the  spot  where  the  first  scenes  of  our  civil  war 
were  laid,  is  partially  true  of  Montgomery,  for  this  city 
was  also  prominently  identified  with  the  "  Lost  Cause," 
and  is  aptly  styled  the  "  Cradle  of  the  Confederacy,"  for 
here  on  the  front  steps  of  the  State  Capitol,  on  February 
4,  1861,  the  first  assembly  of  the  delegates 
of  the  six  seceding  states  was  held,  and 
here  was  organized  the  Government  of  the 
Confederate  States  of  America.  On  the 
front  steps  of  the  Capitol,  Jefferson  Davis 
was  inaugurated  President,  on  February 
18,  1861,  with  A.  H.  Stevens  as  Vice-Presi- 
dent. One  of  the  most  interesting  relics  of 
the  early  days  of  the  Confederacy  is  the 
bible  on  which  Mr.  Davis  took  the  oath  of 
office,  and  which  is  carefully  preserved  in 
the  Treasurer's  office  in  the  Capitol.  The 
fly  leaf  bears  the  following  record:  "The 
oath  of  office  as  First  President  of  the 
Provincial  Government  of  the  Confederate 
States  of  America  was  administered  to 
Jefferson  Davis  upon  this  bible  by  Howell 
Cobb,  President  of  the  Provincial  Congress, 
at  the  front  portico  of  the  Capitol  at  Mont- 
gomery, on  the  i8thdayof  February,  1861." 

The  Confederate  White  House,  as  it  is  still  known,  is 
also  a  relic  of  the  "  Lost  Cause,"  it  being  the  home  of 
Mr.  Davis  after  his  inauguration  until  the  removal  of  the 
Capitol  to  Richmond. 

Montgomery  is  not  only  prominently  identified  with 
the  early  days  of  a  civil  power  which  has  passed  from  the 


Although  the  experiment  in  this  particular  case 
proved  a  faiiure,  because  of  several  unfortunate  acci- 
dents, including  the  killing  of  a  horse  of  Governor  Seay, 
from  coming  in  contact  with  a  fallen  wire,  and  later  the 
burning  of  the  car  station,  yet  it  paved  the  way  for  the 
final  success  of  the  system  which  is  now  so  general,  and 
which  is  being  successfully  employed  on  the  principal 


FIG.  1.— VIEW  ON  DEXTER  AVENUE — MONTGOMERY,  ALA 


nations  of  the  earth  forever,  but  is  also  inseparably  con- 
nected with  a  mechanical  power  which  is  rapidly  revolu- 
tionizing transit  methods,  not  only  in  this  country,  but 
throughout  the  world,  and  which  doubtless  will  be  as 
durable  as  civilization  itself.  We  refer  to  electricity  as  a 
motive  power,  and  the  early  experiment,  in  its  application 
to  street  railway  purposes,  made  by  Charles  J.  Van 
Depoele,  in  1887,  by  the  equipping  of  nine  miles  of  track 
in  Montgomery  with  the  overhead  trolley  system. 


FIG.  2.— STATE  CAPITOL  AND  CONFEDERATE  MONUMENT— MONTGOMERY,  ALA. 


railway  lines  of  Montgomery;  although  it  was  later  in- 
stalled here  in  the  face  of  strong  prejudice  and  protest  on 
the  part  of  the  citizens,  all  of  which  is  now  forgotten, 
while  every  facility  is  offered  for  the  development  of  new 
lines. 

Montgomery,  a  city  of  about  30,000  inhabitants,  is 
delightfully  located  in  the  basin 
formed  by  a  row  of  hills  which 
rise  to  the  height  of  100  ft.  or  more 
above  the  bluffs  of  the  Alabama 
River,  on  the  south  or  east  bank  of 

r which  it  is  located.  The  city  is 
forty  miles  below  the  union  of  the 
Coosa  and  Tallapoosa  rivers,  and 
400  miles  above  Mobile.  The  river 
is  navigable  all  the  year,  and  has 
recently  been  improved,  so  that 
boats  now  enter  the  Coosa  River 
for  a  considerable  distance,  from 
which  direct  shipments  are  made  to 
the  Gulf  of  Mexico.  Added  to  the 
facilities  of  river  transportation, 
Montgomery  has  excellent  railroad 
connection  with  all  parts  of  the 
state  and  neighboring  states,  and 
being  surrounded  by  a  region  em- 
bracing one  of  the  richest  agricul- 
tural districts  of  the  state,  the  soil 
of  whi.h  is  composed  of  black 
prairie  and  river  bottom  lands;  it 
has  all  of  the  important  factors  for 
becoming  a  large  and  prosperous 
city. 

The  .elevation  of  the  city  pro- 
vides for  splendid  natural  drainage, 
which  is  supplemented  by  an  im- 
proved plan  of  sanitary  sewers,  and 
it  is  claimed  to  be  one  of  the  healthiest  cities  in  the 
world,  the  annual  death  rate  for  a  long  period,  includ- 
ing both  races,  being  only  thirteen  per  1,000  of  popu- 
lation. The  mean  annual  temperature  for  a  period  of 
fifteen  years  was  64  degs.  and  the  average  rainfall, 
fifty-five  inches.  The  city  is  supplied  with  exception- 
ally pure  water  from  artesian  wells,  and  the  water  works 
system  is  very  complete,  consisting  of  duplex  pumping 
engines,  which  draw  their  supplies  from  reservoirs,  into 
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which  the  water  flows  from  the  wells,  and  by  which  it  is 
forced  into  a  stand  pipe  twenty-six  feet  in  diameter  and 
105  ft.  high,  located  on  one  of  the  highest  ridges  back  of 
the  city,  and  which  gives  in  the  mains  an  average  press- 
ure of  no  lbs.  per  square  inch.  Connected  with  the 
water  works  system  is  a  beautful  fountain  located  in 
Court  Square  at  the  foot  of  Dexter  Avenue.  The  fount- 
ain is  in  the  center  of  a  large  artificial  basin  and  is  of 
bronze,  twenty-five  feet  high  and  has  twenty-five  water 
jets.  The  decorative  work  consists  of  four  female  figures 
and  four  storks  of  life  size,  with  a  swan  at  the  apex,  rid- 
ing the  waves  and  supporting  a  female  figure  holding  a 
child  in  her  arms. 

Dexter  Avenue  is  the  principal  street  of  the  city,  and 
extends  in  an  easterly  direction  from  the  fountain  on  a 
gentle  slope  to  the  crest  of  the  highest  hill  in  the  vicinity, 
where  is  located  the  State  Capitol,  one  of  the  most  strik- 
ing and  symmetrical  public  buildings  in  the  country. 
(Fig.  1.)  The  material  is  of  brick  covered  with  white 
plaster,  giving  it  the  appearance  at  a  distance  of  marble. 
From  the  dome  of  the  Capitol  is  had  a  fine  view  of  the 
city  and  surrounding  country  and  near  by  stands  the 
Confederate  Monument  (Fig.  2)  of  attractive  design;  and 


FIG.  3.— CLOVERDALE  PARK — MONTGOMERY  STREET  RAILWAY 


on  the  eastern  slope,  which  is  back  of  the  Capitol  grounds, 
is  one  of  the  finest  public  school  buildings  of  the  state. 

Only  a  portion  of  the  business  streets  are  paved,  so 
that  the  streets  become  very  muddy  during  wet  weather. 
A  scheme  is  on  foot  for  increasing  the  area  of  paving,  and 
we  know  of  no  city  where  it  will  be  better  appreciated. 

THE  STREET  RAILWAY  LINES 

are  controlled  by  two  companies,  the  principal  one  of 
which  is  the  Montgomery  Street  Railway,  of  which  J.  W. 
Dimmick  is  president,  and  Ed.  L.  Coolahan  general  man- 
ager. The  cars  are  operated  both  by  electricity  and 
animal  power.  The  work  of  electrifying  the  entire  sys- 
tem is,  however,  in  progress,  when  some  of  the  routes 
now  operated  by  animal  power  will  be  changed  and  the 
lines  straightened,  so  as  to  avoid  some  of  the  trouble- 
some curves  and  grades.  The  tracks  will  be  extended 
into  new  territory  and  a  much  more  satisfactory  service 
than  now  provided.  No  other  Southern  city,  in  our 
opinion,  affords  better  inducements  for  street  railway  de- 
velopment than  this.  Although  a  large  proportion  of  the 
population  is  of  the  colored  race,  a  liberal  patronage  is 
awarded  the  street  railway  lines,  and  in  the  extension  of 
the  lines  the  routes  are  being  planned  to  accommodate 
the  settlements  of  colored  people  in  different  parts  of  the 
city. 

The  Montgomery  Street  Railway  is  a  consolidation 
of  the  Montgomery  Terminal  Street  Railway  Company 
and  the  Montgomery  &  Cloverdale  Electric  Railway  Com- 
pany. The  electric  equipment  consists  of  seven  fourteen 
foot  motor  cars  built  by  the  New  Castle  Car  Company, 
mounted  on  McGuire  trucks  and  provided  with  a  double 
equipment  of  W.  P.  30  Thomson-Houston  motors.  The 
electric  lines  operate  over  two  routes  which  center  at 
the  basin,  foot  of  Dexter  Avenue,  one  of  which  extends 
to  Cloverdale  Park,  on  which  the  cars  are  run  on  an 
eighteen  minute  headway  and  the  other  to  Highland 
Park  with  a  headway  of  twenty  minutes.    The  latter  line 


runs  for  a  short  distance  on  Dexter  Avenue,  where  the 
overhead  construction  is  supported  on  center  poles,  the 
avenue  being  very  wide,  so  that  the  tracks  occupy  a  res- 
ervation in  the  middle  of  the  street. 

Considerable  attention  is  given  to  park  attractions  as 
a  means  of  increasing  traffic,  and  in  the  summer  season 
music  is  provided  at  the  parks  by  the  street  railway 
company. 

Preparations  are  being  made  to  open  a  new  base  ball 
park,  and  an  extension  of  one  of  the  lines  will  be  laid  to 
connect  with  it. 

The  cars  are  run  without  conductors  or  trolley  boys, 
fare  boxes  being  employed,  and  registers  which  the  motor- 
man  operates  as  the  passengers  board  the  car.  At  one 
time  trolley  boys  were  employed,  but  proved  so  inefficient 
that  they  were  taken  off.  Frequently  they  would  allow 
other  boys  to  congregate  on  the  rear  platforms  of  the 
cars,  and  were  generally  indifferent  to  the  interests  of 
the  passengers  who  seem  to  be  quite  reconciled  to  the 
use  of  cars  without  conductors.  Very  little  trouble  is 
experienced  from  the  trolley  wheel  leaving  the  wire  at 
crossings  or  curves,  the  motorman  being  naturally  more 
cautious  than  when  some  one  else  is  looking  after  the  trol- 
ley. The  cars  are  provided  with  bullseyes 
of  different  colored  glass  at  both  ends  and 
in  the  middle  of  the  side  deck  lights  to 
indicate  the  routes.  These  are  provided 
with  slides  of  different  colored  glass,  so 
that  the  colors  can  be  changed  when  the 
car  is  transferred  from  one  route  to 
another. 

The  motormen  are  paid  ten  cents  an 
hour,  and  work  sixteen  hours  and  forty 
minutes  a  day,  with  time  off  for  meals. 
The  first  car  starts  out  at  six  o'clock  in 
the  morning,  and  all  are  in  at  eleven 
o'clock  at  night,  except  on  special  occa- 
sions, when  a  later  run  is  made. 

Formerly  the  power  was  generated 
in  the  company's  own  station,  which  was 
located  at  Cloverdale  Park,  but  this  has 
been  abandoned,  as  being  too  far  from 
the  city,  and  the  generators  have  been  transferred  to  the 
Montgomery  Light  Company's  station  in  the  city,  where 
space  is  rented  and  steam  for  operating  them  is  provided 
by  the  Light  Company.  The  two  engines  formerly  employ- 
ed in  the  company's  station  are  for  sale.  They  are  of  125 
h.  p.  each,  of  the  high  speed,  tandem  compound  type,  and 
were  manufactured  by  Dick  &  Church,  at  Meadville,  Pa. 

One  line  of  about  two  miles  is  still  operated  by  mule 
power,  and  for  this  purpose  sixteen  mules  are  now  em- 
ployed. The  animals  are  very  small,  weighing  not  over 
500  or  600  lbs.  each,  and  are  driven  double  to  the 
cars.  In  connection  with  the  re-equipping  of  the  system 
for  mechanical  traction,  the  present  car  barns  and  stables, 
which  are  located  on  a  large  lot  on  the  heights  near  the 
Capitol,  will  be  remodeled  for  car  storage  and  repairs. 
Pits  will  be  provided  and  the  barn  trackage  will  be  on  a 
grade  sufficient  for  running  out  the  cars  by  hand  in  case 
of  fire. 

West  End  &  Riverside  Park  Electric  Railway  Company. 

This  system,  which  is  principally  owned  by  Dr. 
Samuel  D.  Seelye,  operates  four  miles  of  line  with  four 
cars  at  present.  The  cars  were  built  by  Brill,  and  are 
equipped  with  Westinghouse  motors.  This  company  has 
also  followed  the  example  of  the  Montgomery  Electric 
Railway,  and  has  abandoned  its  power  station  and  re- 
moved its  generators  to  the  plant  of  the  Montgomery 
Light  Company,  as  it  was  found  too  expensive  to  operate 
so  small  a  plant.  The  station  equipment  consists  of  one 
Westinghouse  high  speed,  compound  engine  of  125  h.  p., 
and  a  Westinghouse  W.  P.  generator  of  150  h.  p. 

Montgomery  Light  Company. 

This  company,  which  is  under  the  supervision  of  W. 
B.  Barrett,  supplies  both  arc  and  incandescent  lights  for 
city  purposes  and  power  for  stationary  motors,  and  also 
rents  space  for  the  generators  employed  in  furnishing 
power  for  the  street  railways,  as  noted  above.     The  sta- 
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tion  occupies  a  very  plain  building  on  the  banks  of  the 
Montgomery  River  on  the  north  side  of  the  city.  The 
power  equipment  of  the  station,  besides  the  railway  gen- 
erators, consists  of  one  Atlas-Corliss  engine  of  250  h.  p., 
and  one  Armington  &  Sims  high  speed  engine  of  80  H.  p. 
and  one  90  h.  p.  Cummer  engine,  made  by  the  Kibby 
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FIG.  4— METER  BLANK — MONTGOMERY  LIGHT  CO. 

Manufacturing  Company  of  Cleveland.  There  are  four 
Thomson-Houston  fifty  light,  arc  machines,  andtwoWest- 
inghouse  incandescent  light  machines,  which  supply 
power  for  1,750  lights.  The  fuel  consists  of  Mildale  run- 
of-mine  coal,  costing  $2.30  a  ton  delivered.  The  street 
railway  companies  pay  a  certain  price  per  horse  power 
hour  for  power,  and  for  measuring  the  amount  consumed 


FIG.  5.— STREET  SCENE— MOBILE  STREET  RAILWAY 


meters  are  provided,  and  a  representative  of  the  railway 
company  takes  the  record  of  the  meters  twice  a  day,  and 
keeps  the  records  of  the  readings  on  blanks  provided  for 
the  purpose.  These  blanks  are  printed  in  sets  of  three  on 
perforated  sheets,  and  are  bound  in  book  form,  each 
blank  having  five  meter  dials  printed  on  the  face,  so  that 
in  addition  to  the  printed  record  the  position  of  the  regis- 
ter hands  is  indicated  on  the  dials  with  pencil,  thus  pro- 
viding a  durable  record.    (Fig.  4.) 

HOW  TO  REACH  MONTGOMERY. 

Visitors  to  the  Atlanta  Convention  in  October  will 
fiud  that  it  will  amply  pay  them  to  make  a  trip  to  Mont- 
gomery over  the  lines  of  the  Atlanta,  West  Point  &  West- 
ern Railway  of  Alabama,  the  distance  being  175  miles. 
The  route  is  through  one  of  the  most  pleasant  portions 
of  the  states  of  Georgia  and  Alabama,  along  the  principal 
cotton  belt.  Many  of  the  houses  along  the  line  fifty 
miles  out  from  Atlanta  are  very  fine,  and  there  is  a  gen- 
eral air  of  prosperity  superior  to  that  found  along  the 


route  of  any  other  Southern  road  over  which  we  have 
traveled.  The  line  is  one  of  the  oldest  railways  in  the 
country,  the  first  section  having  been  built  in  1836;  it  now 
forms  a  part  of  the  Great  Trunk  Line  of  the  Richmond  & 
Danville  system,  from  New  York  to  New  Orleans,  and  is 
known  as  the  model  railway  of  the  South.  The  roadbed 
is  in  excellent  condition,  and  the  trains  are  run  at  a  high 
rate  of  speed,  making  the  trip  a  most  enjoyable  one. 

Mobile. 

"Great  Expectations"  may  be  said  to  be  the  charac- 
teristic state  of  mind  of  the  people  of  most  of  the  Southern 
cities,  and  they  have  been  the  food  on  which  the  inhabit- 
ants have  fed  for  a  number  of  years.  This  is  strikingly 
true  of  Mobile,  but  the  indications  are  that  these  expecta- 
tions regarding  future  greatness  and  prosperity  are  to  be 
more  quickly  realized  by  this  city  than  by  any  of  her 
sister  coast  cities,  for  the  natural  advantages  of  her  loca- 
tion, which  give  her  unsurpassed  inland  and  ocean  ship- 
ping facilities,  together  with  a  healthy  and  delightful 
climate,  insure  her  rapid  giuwth  and  development.  It 
only  remains  for  the  merchants  and  manufacturers  of  the 
middle  West,  or  the  great  empire  dominated  by  Kansas 
City,  St.  Louis  and  Cincinnati,  to  appreciate  the  impor- 
tance of  distributing  the  products  of  this  vast  region  to  the 
people  of  the  world  through  this  Southern  port,  and  of 
receiving  through  this  same  channel  foreign  fruits  and 
products  for  home  consumption.  Nature  doubtless  de- 
signed that  Mobile  should  be  the  principal  outlet  for  this 
region,  as  it  is  considerably  nearer  to  the  cities  mentioned 
than  any  other  Southern  port,  but  the  artificial  influences 
of  trade  have  heretofore  diverted  the  products  of  this 

region  to  New  York  and 
the  New  England  ports. 
The  conditions  are  now 
changing,  because  the  peo- 
ple of  the  South  and  West 
are  acting  together  with 
a  new  companionship  that 
must  produce  the  anticipa- 
ted results. 

Mobile  is  located  on 
the  west  bank  of  the  Ala- 
bama River,  about  three- 
quarters  of  a  mile  from 
the  head  of  Mobile  Bay, 
and  twenty-eight  miles 
from  the  Gulf  of  Mexico. 
It  is  the  largest  city  in 
the  state  of  Alabama,  and 
the  only  seaport  in  the 
state.  Mobile  Bay  is 
about  twelve  miles  wide, 
and  is  bounded  on  the 
east  by  high  bluffs.  There 
is  a  wide  channel  of  suf- 
ficient depth  for  the  larg- 
est vessel  plying  in  the 
Gulf  of  Mexico,  and  this 
channel  is  now  being  im- 
proved by  the  genera!  government,  and  it  is  ex- 
pected that  it  will  soon  be  open  for  the  reception 
of  the  largest  sea  going  vessels.  The  city  owes  its 
great  importance  to  its  location  at  the  mouth  of  the 
Alabama  River  system,  which  is  composed  of  the  Ala- 
bama and  three  or  four  other  rivers  which  enter  the  bay 
at  near  the  same  point,  and  which  have  a  navigable  mile- 
age of  over  1,000  miles.  The  location  is  a  sandy  plateau 
almost  on  a  level  with  the  water  in  the  river,  but  which 
gradually  rises  and  terminates  in  a  range  of  hills  about 
seven  miles  west  of  the  city,  which  have  an  elevation  of 
about  200  ft.  There  are  six  or  seven  miles  of  well  im- 
proved river  frontage,  with  sufficient  depth  for  loading 
and  unloading  large  vessels.  Owing  to  the  presence  of 
water  near  the  surface,  as  noted  above,  a  system  of  sur- 
face sewers  prevails.  A  complete  underground  system  is 
about  to  be  installed,  however,  when  the  streets  will  be 
more  generally  paved.  The  paving  consists  quite  gener- 
ally of  brick  and  cedar  blocks. 

The  city  is  bountifully  supplied  with  almost  chemic- 
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ally  pure  water,  which  is  obtained  from  boiling  springs  in 
the  heights  about  eleven  miles  west  of  the  city.  The 
Holley  system  of  supply  is  employed,  there  being  two 
pumps  with  a  daily  capacity  of  6,000,000  gals  each.  A 
storage  reservoir  is  located  at  a  distance  of  seven  and  a  half 
miles  from  the  city,  which  has  an  elevation  above  the 
city  of  208  ft.  During  the  day  the  supply  is  direct  from 
the  pumps,  but  at  night  it  is  drawn  from  the  reservoirs, 
and  the  pumps  are  idle. 

The  cotton  export  business  has  increased  slowly  but 
steadily  during  the  last  few  years.  There  has  been  a 
large  increase  in  lumber  and  coal  shipments,  and  in  the 
tropical  fruit  trade,  which  has  been  diverted  from  New 
Orleans  on  account  of  more  direct  shipping  facilities  to 
the  interior  and  because  of  lower  port  charges.  On  the 
completion  of  the  harbor  improvements  it  is  expected  that 
the  port  will  become  a  prominent  coaling  station  for  sea 
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going  vessels,  as  the  price  of  steam  coal  delivered  in  the 
vessel's  bunkers  will  be  as  low  as  $1.25  per  ton,  making  it 
the  cheapest  coaling  point  in  the  world.  The  city  is  not 
only  important  from  a  commercial  standpoint,  but  as  a 
winter  health  resort  it  is  taking  rank  with  the  heretofore 
more  prominent  coast  cities. 

It  is  quite  natural  that  a  stranger  visiting  the  city 
should  look  for  the  first  evidence  of  the  internal  growth,  and 
we  find  it  strikingly  illustrated  in  her  admirable  system  of 

ELECTRIC  RAILWAYS. 

These  are  controlled  by  three  companies,  and  the  two 
principal  systems  are  as  well  built  and  as  ably  managed 
as  almost  any  other  lines  in  the  country. 

Mobile  Light  &  Railway  Company. 

This  company  operates  one  of  the  street  railway  sys- 
tems and  also  furnishes  light  and  power  for  city  and  house 
purposes.  John  Wilson,  of  Leavenworth,  Kan.,  is  presi- 
dent; J.  H.  Wilson  is  vice-president  and  general  manager; 
A.  J.  Peaper  is  secretary.  The  railway  system  embraces 
eight  and  one-half  miles  of  single  track  line,  which  was  elec- 
trically equipped  in  April,  1893,  and  which  is  now  being 
considerably  extended.  The  rolling  stock  consists  of 
thirteen  motor  cars  and  thirteen  open  trail  cars.  The 
average  number  daily  run  in  winter  is  eight.  The  elec- 
trical equipment  embraces  both  Thomson-Houston  and 
Westinghouse  motors,  single  equipments  of  twenty-five 
horse  power  each.  The  closed  cars  are  of  Brill  manu- 
facture and  the  open  cars  were  made  by  Stephenson  and 
Pullman  and  have  trucks  by  the  same  makers.  The  cars 
are  provided  with  a  narrow  sheet  iron  false  dash,  which 
is  lettered  to  indicate  the  route,  and  which  is  supported 
across  the  top  of  the  main  dash  by  means  of  hooks. 
These  adjustable  signs  or  dashes  are  provided  so  that 


they  can  be  changed  when  cars  are  transferred  from  one 
route  to  another.  Steel  wire  brushes  are  also  provided 
for  cleaning  the  sand  off  the  rails.  Men  are  constantly 
employed  to  keep  the  rails  free  from  sand. 

The  tracks  are  laid  with  forty-five  pound  T  rail,  and 
in  some  cases  oyster  shells  and  gravel  are  employed  as 
ballast.  The  rails  are  cross  bonded  at  every  third  rail 
and  the  return  is  grounded  every  1,000  ft.  The  lines  ex- 
tend through  some  of  the  most  populous  districts  of  the 
city  and  connect  with  a  number  of  parks  and  run  in  the 
neighborhood  of  the  principal  cemeteries.  The  pleasure 
riding  in  Mobile  is  an  important  factor  in  the  street  rail- 
way business  and  all  the  companies  cater  to  this  traffic  to 
a  greater  or  less  extent.  The  Light  &  Railway  Company 
owns  Monroe  Park  and  provides  music  and  other  attrac- 
tions. One  of  the  routes  also  terminates  at  Frascata 
Park,  which  is  located  on  the  Bay  just  south  of  the  city. 

On  the  north  side  of  the 
park  is  a  base  ball  ground 
with  a  large  grand  stand. 
The  park  proper  is  shaded 
with  numerous  large,  moss 
draped,  live  oaks,  magno- 
lias and  other  evergreen 
trees.  There  is  a  music 
stand,  and  seats  are  pro- 
vided all  about  for  the 
comfort  of  visitors.  This 
park  is  protected  on  the 
shore  side  by  a  substantial, 
wall,  and  between  the  wall 
and  the  river  is  the  famous 
shell  road  which  skirts  the 
bay  on  the  west  shore  for 
a  distance  of  about  seven 
miles,  being  shaded  by  ven- 
erable oaks,  and  is  pro- 
nounced by  all  to  be  one  of 
the  loveliest  drives  to  be 
found  in  the  country.  Ad- 
joining the  park  is  an  ex- 
tensive tract  where  is  held 
the  annual  encampment  of 
the  state  militia,  the  loca- 
tion being  one  of  the  most 
desirable  parade  grounds  to  be  found  anywhere.  The 
Light  &  Railway  Company  is  improving  Monroe  Park  on 
the  side  of  the  bay,  and  during  the  coming  season  pro- 
poses to  construct  a  new  pier  extending  1,200  ft.  from  the 
shore,  which  will  be  provided  with  pavilion  and  other  ac- 
commodations. 

POWER  STATION. 

The  light  and  power  stations  occupy  the  same  build- 
ing, which  is  located  just  out  of  the  business  center  of  the 
city,  and  within  a  block  or  two  from  the  river.  The  build- 
ing is  of  brick  with  double  gables,  and  the  ground  dimen- 
sions are  130X95  ft.,  with  a  boiler  house  30X60  ft. 
The  smokestack  is  of  iron  100  ft.  in  height  with  an 
ornamental  top.  This  is  the  only  smokestack  in  the  city 
that  stood  the  fury  of  the  October  cyclone. 

The  present  steam  equipment  consists  of  three  Stir- 
ling boilers  of  300,  200  and  150  h.  p.  respectively.  Alabama 
coal  is  employed  for  fuel,  but  it  is  proposed  soon  to  burn 
slab  wood,  which  can  be  purchased  from  the  neighboring 
saw  mills  at  a  cost  of  about  forty-five  cents  per  cord.  The 
feedwater  is  taken  from  the  city  mains,  but  for  condens- 
ing purposes  water  from  three  inch  driven  wells  is  em- 
ployed, there  being  eight  wells,  which  are  from  forty  to 
fifty  feet  in  depth,  supplying  100  gals,  per  minute  each. 

The  power  is  supplied  by  two  compound  Hamilton 
Corliss  engines  of  300  and  200  h.  p.,  with  condensing 
apparatus.  The  power  is  transmitted  by  leather  belts  to 
a  countershaft,  which  is  supported  some  distance  above 
the  floor  by  timber  pedestals.  Adjustable  idler  pulleys 
are  employed  as  belt  tighteners  with  the  engine  belts, 
which  are  mounted  in  sliding  frames  provided  with  a 
crank  and  gear  mechanism  for  raising  and  lowering  the 
pulleys. 

The  railway  and  lighting  generators  are  driven  from 
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the  countershaft. 
Those  for  the  rail- 
way plant  are  one 
General  Electric 
M.  P.  100,  and  one 
Westinghouse  150 
h.  p.  type,  and  the 
latter  three  West- 
inghouse 60  k.  w. 
alternaters.  The 
lighting  equip- 
ment is  also  soon 
to  be  increased  by 
the  addition  of 
new  generators. 

Employes  are 
paid  the  same  as 
the  employes  of 
the  other  roads 
described  above. 
The  fare  is  five 
cents,  with  twenty- 
two  tickets  for  $1. 
School  tickets 
are  sold  forty  for 
$1,  or  $1  a  month, 
which  are  used 
only  on  school 
days. 


J.  WILSON, 

PRESIDENT  MOBILE  LIGHT  &  RAILWAY  CO. 


J.  H.  WILSON, 

GEN.  MAN.  MOBILE  LIGHT  &  RAILWAY  CO. 


The  Mobile  Street  Railway  Company, 

operates  twenty-one  miles  of  track,  and  the  system  is 
under  the  management  of  Raphael  Semmes,  a  gentleman 
well  known  to  the  street  railway  fraternity.  Mr.  Semmes 
is  the  only  executive  officer  of  the  company  residing  in 
Mobile,  and  under  his  direction  the  lines  were  changed 
from  animal  to  electric  traction,  the  work  having  been 


FIG.  8.— INTERIOR  OF  DYNAMO  ROOM  — MOBILE  LIGHT  &  RAILWAY  CO. 

begun  in  May  last,  and  completed  and  put  in  operation 
on  the  16th  of  August.  The  rolling  stock  consists  of 
twenty  closed  and  twenty  open  cars;  the  former  were 
built  by  Stephenson,  and  the  latter  in  the  company's 
shops.  The  open  cars  are  not  yet  electrically  equipped. 
The  closed  cars  are  painted  white,  and  look  clean  and  in- 
viting. They  are  mounted  on  Baltimore  trucks,  with 
wheels  by  the  same  makers,  and  are  equipped  with  Thom- 
son-Houston twenty-five  horse  power  motors. 

Attached  to  the  front  of  the  trucks  are  adjustable 
wire  brushes  for  removing  the  sand  from  the  rails.  These 


are  raised  or  low- 
ered by  the  motor- 
man  by  means  of 
an  adjustable  rod, 
supported  against 
the  dash.  The  soil 
being  exceedingly 
sandy,  the  brushes 
are  essential  as 
track  cleaners.  At 
some  crossings 
and  at  curves  on 
unpaved  streets 
where  the  street 
traffic  is  heavy, 
men  are  employed 
for  cleaning  the 
sand  from  the  rails 
The  side  steps  of 
the  open  cars  are 
hinged  so  that  they 
may  be  turned  up 
against  the  side  of 
the  car  and  fasten- 
ed with  a  chain, 
when  by  putting  a 
bar  through  the 
post  hand  rails  the 
passengers  are 
compelled  to  get  on  and  off  the  cars  on  one  side  only,  a 
very  desirable  arrangement. 

The  track  construction  on  paved  streets  consists  of 
the  sixty  pound,  five  inch  girder  rail,  resting  on  bulb 
chairs  with  ties  two  and  a  half  feet  apart.  Ten  miles  of 
the  construction  consists  of  forty-five  pound  T  rail.  Oys- 
ter shells  and  cinders  are  employed  to  a  considerable 
extent  as  ballast,  as  is  also  sand  and  gravel,  which  are 
brought  into  the  port  as  ship  ballast.  Cobble 
stones  are  employed  to  a  limited  extent  as 
paving,  having  been  brought  as  ballast  to  the 
port.  The  principal  paving,  however,  con- 
sists of  juniper  blocks.  Three  or  four  squares 
have  recently  been  paved  with  vitrified  brick, 
as  an  experiment. 

The  turnouts  on  the  line,  as  a  general 
thing,  are  located  at  the  curves,  so  that  ap- 
proaching cars  can  be  seen  in  both  directions. 
There  are  no  grades  on  the  line  of  the  Mobile 
Street  Railway  Company  greater  then  1  per 
cent.,  and  this  for  only  a  short  distance.  There 
is  quite  a  complicated  special  construction  at 
the  corner  of  Government  and  Royal  Streets, 
made  necessary  for  passing  each  side  of  the 
Semmes  Monument  which  stands  at  the  inter- 
section of  these  streets,  near  the  City  Hall. 
The  monument  is  being  erected  to  the  memory 
of  Commodore  Semmes,  but  is  yet  in  an  un- 
finished condition.  The  overhead  construe 
tion  is  supported  on  wooden  poles  which  are 
of  sufficient  height  to  support  a  guard  wire, 
but  guard  wires  have  not  been  employed  to  a 
very  great  extent.  A  movement  has  recently 
been  started,  however,  by  the  city  authorities 
to  compel  the  railway  companies  to  provide 
guard  wires.  It  is  a  question,  however,  whether 
there  is  any  advantage  in  their  use,  many  cities 
where  they  have  been  employed  having  dis- 
carded them. 

The  carbarn  and  power  station  are  located 
at  the  corner  of  Royal  and  Canal  Streets,  just  south  of 
the  business  center  of  the  city.  The  building  is  of  brick,  3 19 
X  50  ft.,  and  the  car  station  in  the  rear  of  the  car  barn  is 
separated  from  it  by  fireproof  walls  and  doors.  The  en- 
gine room  is  53  X69  ft.,  and  the  boiler  room,  40  X  69  ft. 
The  car  barn  is  a  one  story  building,  and  the  power  sta- 
tion a  story  and  a  half.  The  office  and  store  room  are 
located  in  a  wing  which  extends  in  front  of  the  building 
towards  the  street,  and  the  repair  shops  are  partitioned  off 
from  the  side  of  the  car  sheds.  The  smokestack  is  of 
iron,  six  feet  in  diameter  and  seventy-five  feet  in  height, 
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resting  on  a  brick  base  twenty  feet  in  height.  The  stack 
was  blown  over  during  the  severe  cyclone  of  October  2, 
but  has  been  replaced  and  repaired.  The  car  barn  con- 
tains five  storage  tracks,  with  capacity  for  fifty  cars.  The 


FIG.  8.— TOWER  WAGON — MOBILE  STREET  RAILWAY. 

repair  pit  extends  across  all  the  tracks  near  the  front  of 
the  building,  and  owing  to  the  presence  of  water  in  the 
soil  near  the  surface,  the  walls  of  the  pit  are  sealed  with 
cypress  planking  and  made  watertight.  The  conductors' 
room  is  in  the  rear  of  the  office,  and  is  furnished  with 


FIG.  9— POWER  STATION  AND  CAR  HOUSE— MOBILE  STREET  RAILWAY 


lockers  and  tables  and  chairs  for  the  convenience  of  the 
employes.  The  transfer  table  extends  across  the  barn  at 
the  lower  end. 

The  engine  foundations  are  raised  to  seven  feet  above 
the  surface  of  the  ground,  because  of  the  presence  of  water 
in  the  soil,  and  to  provide  against  high  water.  The 
brick  piers  for  supporting  the  engine  frame  rest  on  con- 


crete foundations,  which  in  turn  rest  on  a  bed  of  cypress 
timbers  placed  crosswise  in  two  tiers  some  distance  below 
the  water  line. 

The  power  equipment  consists  of  three  100  h.  p.  Ran- 
ton  water  tube  boilers,  manufactured  at  Auburn,  N.  Y. 
These  are  horizontal  boilers,  but  have  short  vertical  water 
tubes  and  are  said  to  be  excellent  steamers.  The  fuel 
consists  of  run-of-mine  coal,  costing  $2.75  per  ton  deliv- 
ered and  slack  coal  costing  $2.25.  The  coal  is  mixed  in 
firing  during  the  day,  but  in  the  busy  hours  the  better 
quality  is  employed.  The  evaporation  is  from  eight  to 
nine  pounds  of  water  to  one  pound  of  coal.  Arrangements 
are  being  perfected  for  burning  slab  wood,  which  can  be 
purchased  from  neighboring  saw  mills  for  about  forty- 
five  cents  per  cord.  City  water  is  employed  in  the  boilers, 
but  for  condensing  purposes  water  from  local  artesian 
wells  is  used.  These  wells  are  about  730  ft.  in  depth  and 
the  water  rises  to  the  surface;  it  being  brackish  and  im- 
pure, however,  it  is  not  suitable  for  boiler  purposes.  The 
water  of  condensation  is  discharged  into  the  street 
gutters,  the  city  being  provided  with  surface  drainage 
only.    Worthington  condensers  and  pumps  are  employed. 

Three  150  h.  p.  Mcintosh  &  Seymour  heavy  type  rail- 
way engines  drive,  each,  by  means  of  Shultz  belting,  an 
M.  P.,  100  K.  w.,  Thomson-Houston  generator,  the  shafts  be- 
ing twenty-six  feet  apart.  A  new  switchboard  composed 
of  slate  and  mica  has  recently  been  substituted  for  one 
of  wood  as  a  precaution  against  fire. 

The  tools  of  the  repair  shop  are  operated  by  a  ver- 
tical, eight  horse  power  engine,  and  the  equipment  con- 
sists of  an  iron  lathe,  jig  saw,  a  drill  press,  wheel  press 
and  a  good  equipment  of  small  tools.  A  skillful  master 
mechanic  is  employed  to  superintend  the  building  and 
repairing  of  cars  and  motor  repairs.  Some  of  the  assist- 
ants in  the  shop  are  colored  men  who  are  found  to  be 
quite  skillful  and  efficient  workmen.  In  connection  with 
the  repair  shop  is  a  fireproof  vault;  in  fact,  a  regular 
bank  vault  with  brick  walls  and  double  iron  doors,  which 
is  utilized  for  the  storage  of  paints  and  oils.  A  similar 
vault  is  also  provided  in  the  office  for  the  safekeeping  of 
books  and  records. 

EMPLOYES  AND  FARES. 

Sixty-three  men  are  employed,  and  the  pay  is  four- 
teen cents  an  hour  for  twelve  hours'  work.    Car  men  are 

uniformed,  except  the  ex- 
tras. In  engaging  men  for 
this  service  city  bred  men 
with  families  are  preferred. 
The  track  laborers  are 
colored  men  under  white 
foremen,  the  pay  being  $1 
per  day.  The  chief  engi- 
neers of  the  power  station 
receive  $3  and  their  assis- 
tants $2.25  per  day. 

The  fare  is  five  cents. 
School  tickets  are  sold  forty 
for  $1,  which  are  good  on 
school  days  only.  Transfer 
tickets  are  issued  at  six 
different  points  over  the 
lines  of  the  company.  The 
colored  people  are  liberal 
patrons  of  the  street  rail- 
ways, generally  riding 
whenever  they  have  a 
nickel. 

Separate  parks  are  pro- 
vided for  white  and  color- 
ed picnic  parties.  The 
colored  picnics  are  usually 
held  at  night,  moonlight 
dances  being  the  favorite  amusement.  The  street  rail- 
way company  furnishes  music  on  certain  days  at  the 
parks.  Saturday  and  Sunday  are  the  best  days  for  traffic. 
The  cars  are  run  on  a  reasonably  short  headway  and  are 
fairly  well  patronized,  the  entire  population  being  carried 
about  seventy-eight  times  a  year  by  the  united  lines. 

The  motormen  are  required  to  signal  the  conductor 
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with  two  bells  at  all  crossings  and  curves,  as  a  warning  to 
watch  the  trolley.  The  cars  on  all  of  the  lines  of  the  city 
are  required  to  come  to  a  full  stop  at  other  street  railway 
crossings  and  at  some  of  the  principal  driving  streets. 
Mobile  is  an  old  French  town,  and  as  a  general  thing  the 
streets  are  very  narrow,  Government  Street,  which  is 
100  ft.  wide,  being  the  principal  exception.  The  princi- 
pal line  of  the  Mobile  Street  Railway  Company  is  laid  on 
this  avenue,  which  is  the  finest  residence  street  in  the  city. 
The  car  tracks  occupy  a  reservation  in  the  middle  of  the 
street,  the  overhead  construction  being  supported  by 
center  poles.  The  street  is  shaded  by  beautiful  live  oaks 
and  water  oaks.  Most  of  the  houses  are  modern  in  their 
architecture,  and  many  of  them  are  very  fine,  while  the 
lawns  are  shaded  and  ornamented  by  magnolias,  live 
oaks  and  flowering  shrubs,  making  the  route  an  attractive 
one  for  pleasure  riders. 

Mobile  &  Spring  Hill  Railway  Company. 

This  company  operates  seven  miles  of  single  track 
which  extends  from  near  the  river  wharf  to  Spring  Hill, 
situated  upon  a  high  range  west  of  the  city.  This  was 
formerly  a  dummy  line,  but  began  running  electrically  in 
June,  1893.  The  steam  trains  are  still  run  over  the  same 
tracks  for  carrying  freight  which  consists  principally  of 
vegetables  from  the  neighboring  truck  farms  which 
abound  all  about  Mobile.  The  motor  cars  were  built  by 
the  St.  Louis  Car  Company.    There  are  five  motors  and 
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five  trailers  which  are  mounted  on  Peckham  and  St.  Louis 
trucks,  there  being  four  of  the  former.  The  electrical 
equipment  consists  of  Winkler  motors,  manufactured  by 
the  United  Electric  Columbia  Company,  of  Kingston, 
N.  Y. 

The  power  for  operating  the  lines  is  rented  from  the 
Electric  Light  Company,  of  Mobile,  which  employs  Gen- 
eral Electric  generators.  Wendel  Goodwin  is  president 
of  the  railway  company,  Ferdinand  Smith,  vice-president, 
and  J.  H.  Bleoo,  general  manager. 

New  Orleans. 

This  is  the  second  visit  that  the  writer  has  paid  to 
New  Orleans.  The  first  was  in  October,  1861,  when,  with 
500  comrades  (prisoners  of  war  from  the  first  Bull  Run 
battle),  the  city  was  reached  after  a  ten  days'  journey 
from  Richmond,  Va.  This  visit  covered  a  period  of  four 
months,  during  which  time  the  writer  was  quartered  in 
the  east  wing  of  the  old  Parish  Prison  at  the  corner  of 
Orleans  and  Treme  Streets,  sixteen  men  being  confined  in 
each  cell,  the  dimensions  of  which  are  10  X  12  ft.  But 
while  the  reception  accorded  at  that  time  was  more 
demonstrative,  the  second  visit  has  been  more  cordial, 
and  notwithstanding  the  unpleasant  memories  of  the  first 
visit,  we  have  now  learned  to  love  the  city  and  its  people. 

This  is  said  to  be  a  quaint  old  town,  but  this  term  is 
applicable  to  only  a  part  of  the  city  which  includes  that 
portion  lying  north  of  Canal  Street,  known  as  the  French 
Section,  but  the  newer  portion  of  the  city  is  not  behind 
in  many  respects  the  more  Northern  cities  of  the  coun- 
try.   The  topography  of  the  city  conforms  nearly  to  a 


great  bend  of  the  Mississippi  River,  in  which  it  is  em- 
braced, giving  it  the  cognomen  "Crescent  City."  The 
shore  line  is  about  thirteen  miles,  and  the  average  depth 
of  the  built  up  portion  is  one  and  a  quarter  miles,  although 
the  entire  region  between  it  and  the  shores  of  Lake  Pont- 
chartrain,  five  miles  distant  to  the  west,  is  plotted  into 
streets  and  building  lots.  Lake  Pontchartrain  is  really  a 
salt  water  bayou,  being  about  twenty  miles  in  width,  and 
forty  miles  in  length,  and  connected  with  the  Gulf  of 
Mexico,  or  rather  Mississippi  Bay,  by  two  narrow  chan- 
nels. 

The  city  of  Algiers  is  located  opposite  New  Orleans, 
and  skirts  the  river  for  a  distance  of  about  seventeen  miles. 
New  Orleans  is  about  no  miles  from  the  Gulf  of  Mexico, 
and  at  this  point  the  river  is  about  3,000  ft.  wide,  and  has 
a  depth  of  from  90  to  208  ft.,  the  current  at  high  tide 
being  very  swift,  and  the  extreme  variation  between  high 
and  low  water  being  about  sixteen  feet.  The  tide  pulsa- 
tions are  about  six  inches  at  this  point.  The  water  is 
extremely  muddy  at  all  times,  giving  it  a  yellow  color 
which  is  the  characteristic  color  of  most  Southern  rivers. 
The  river  is  confined  to  its  present  channel  by  means  of 
levees  on  both  sides,  which  extend  a  number  of  miles  up 
the  river.  On  the  river  front,  through  the  city,  the  levees 
are  supplemented  by  wide  platforms,  supported  on  piles, 
which  provide  wharfage  and  storage  room  for  the  immense 
quantities  of  cotton,  sugar,  rice  and  other  products  which 
are  here  transferred  from  the  river  boats  and  railroads  to 


E  PONTCHARTRAIN,  NEW  ORLEANS. 

seagoing  vessels.  A  great  number  of  vessels  of  all  classes 
loading  and  unloading  at  the  wharves  present  a  pictur- 
esque scene,  perhaps  unequaled  for  variety  at  any  other 
port  in  the  world. 

The  level  of  the  water  in  the  river  is  at  all  times  above 
the  adjoining  streets,  the  height  varying  from  a  few  in- 
ches to  fourteen  feet.  The  surface  of  the  city  is  almost 
flat,  with  a  slope  away  from  the  river  towards  Lake  Pont- 
chartrain. For  a  few  hundred  feet  the  fall  from  the 
river  is  three  or  four  inches  to  the  100  ft.,  but  for  the 
remaining  distance  it  is  only  about  one  inch  to  the  hun- 
dred, the  lowest  point  being  known  as  the  basin,  which  is 
from  sixteen  to  seventeen  feet  below  high  water.  West 
of  the  basin  is  Metarie  Ridge,  which  runs  parallel  with 
the  lake,  and  which  is  about  four  feet  higher  than  the 
basin,  so  that  it  becomes  necessary  to  pump  the  drainage 
water  over  the  ridge,  from  which  it  flows  to  the  lake. 
The  soil  being  an  alluvial  deposit  and  below  the  river,  it 
is  very  wet,  standing  water  being  found  within  a  few 
inches  of  the  surface  in  all  parts  of  the  city,  and  all  the 
region  between  the  city  and  the  lake  being  more  or  less 
swampy,  the  old  fashioned  method  of  surface  drainage  is 
employed,  and  there  has  been  no  material  change  in  the 
drainage  system  for  the  last  thirty-five  or  forty  years.  To 
a  stranger  visiting  the  city,  the  gutters  filled  with  dirty, 
sluggish  water  present  an  offensive  appearance,  but  one 
soon  gets  used  to  it.  All  the  house  drainage  except  that 
from  the  closets  is  direct  into  the  gutters;  from  the 
closets  it  is  led  into  cesspools,  from  which  it  is  pumped 
and  carted  away  in  closed  casks,  first  being  deodorized. 
One  would  think  from  the  filthy  appearance  and  the  con- 
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dition  of  the  unimproved  streets  that  the  city  would  be 
unhealthy,  but  it  ranks  favorably  with  New  York  and 
many  other  Northern  cities  in  the  health  reports.  Sur- 
veys have  recently  been  completed  and  tests  made  to 
estimate  the  amount  of  surface  water  to  be  removed,  with 
a  view  of  introducing  an  improved  system  of  sanitary 
sewerage.  The  proposed  plan  is  to  dig  drainage  canals 
from  the  city  to  the  basin  with  a  sufficient  fall  to  carry  off 
the  surface  water,  when  it  is  to  be  pumped  over  the  ridge 
by  improved  machinery,  the  present  pumping  system 
consisting  of  paddle  wheels  with  a  capacity  for  lifting 
water  only  three  or  four  feet.  The  conditions  of  soil 
prevent  the  digging  of  wells,  so  that  the  water  supply  is 
necessarily  obtained  either  from  the  river  or  from  cis- 
terns; the  latter  method  prevails  for  household  purposes, 
and  the  cisterns  are  usually  circular  wooden  tanks,  ele- 
vated in  proportion  to  the  height  of  the  house,  into 
which  the  water  is  led  from  the  roof.  There  is  a  water 
works  system  which  supplies  river  water  for  flushing  and 
fire  purposes.  This  is  an  excellent  drinking  water  after 
it  becomes  settled.  A  system  of  filters  has  been  tried  in 
connection  with  the  water  works,  but  has  not  yet  proved 
successful. 

PAVING. 

The  business  streets  are  generally  paved,  and  for  this 
purpose  very  large  granite  blocks  have  heretofore  been 
employed;  these  are  usually  from  twelve  to  sixteen  inches 
wide  and  from  fourteen  to  twenty  inches  long  and  eight 
inches  deep.  These  blocks  are  brought  from  Ouincy, 
Mass.  and  Rockport,  Me.  More  recent  supplies  have  been 
received  from  the  Lithonia  quarries  in  Georgia.  These 
large  blocks  are  generally  laid  in  rows  diagonally  across 
the  street  with  a  slight  crown,  the  spaces  next  to  the  curb 
line  and  street  car  tracks  being  filled  with  triangular 
blocks  cut  to  fit  the  spaces.  Notwithstanding  the  fact 
that  the  blocks  were  laid  without  other  foundation  than 
the  natural  soil,  some  of  the  pavements  are  still  in  fair 
condition  after  forty  years  of  service  without  repair,  but 
near  the  levees  and  on  streets  subject  to  heavy  traffic  the 
blocks  have  worn  unevenly  and  in  places  settled  below 
the  grade.  This  type  of  paving  is  objectionable,  chiefly 
because  the  blocks  become  smooth  from  wear  and  provide 
an  uncertain  footing  for  the  animals.  This  method  of 
paving  has  been  discontinued  by  the  city  authorities,  and 
the  prevailing  method  of  stone  paving  is  the  employment 
of  the  ordinary  granite  or  Belgian  blocks  which  are  laid 
on  a  bed  of  concrete.  Several  other  methods  of  paving 
are  employed,  depending  upon  the  location  and  condition 
of  the  streets.  Wood  block  paving  has  been  tried,  but 
discarded  owing  to  the  tendency  of  the  blocks  to  float 
away  when  the  streets  became  flushed  from  heavy  rains,  a 
not  uncommon  occurrence,  as  the  annual  rainfall  in  this 
locality  is  about  sixty  four  inches,  and  the  water  fre- 
quently falls  in  such  quantities  as  to  fill  the  gutters  and 
flood  the  streets. 

Considerable  asphalt  is  being  employed  on  some  of 
the  business  streets  and  for  a  considerable  distance  on  the 
driveways  of  St.  Charles  Avenue.  It  has  not,  however, 
proved  durable,  on  account  of  the  extreme  moisture  or 
faulty  mixing  of  the  material.  Different  methods  of 
compounding  the  asphalt  are  being  employed  and  the  ex- 
periment is  to  be  continued.  Cypress  planking  is  also 
being  employed  to  a  considerable  extent  in  the  residence 
districts,  and  especially  on  the  street  car  lines  to  provide  a 
footing  for  the  animals.  The  street  is  planked  both  be- 
tween the  rails  and  tracks.  Vitrified  brick  is  also  being 
tried,  which  is  laid  on  a  foundation  of  concrete. 

The  favorite  paving,  however,  for  carriage  roads  and 
residence  streets  is  Rosetta  gravel,  a  comparatively  new 
material.  This  gravel  is  mined  by  the  Rosetta  Gravel 
Company,  near  Rosetta,  Miss.,  about  140  miles  from  New 
Orleans,  where  it  is  found  in  great  quantities  in  strata  nine- 
ty feet  in  thickness.  The  deposit  is  on  a  line  of  a  branch 
of  the  Illinois  Central  Railway,  and  is  brought  to  the  city 
on  cars,  where  it  is  sold  for  from  $2  to  $2.75  per  cubic  yard. 
This  gravel  differs  materially  from  other  gravels  in  that  it 
is  composed  not  only  of  small  pebbles  and  fragments  of 
broken  stone,  but  carries  with  it  a  red  cement  (red  hema- 
tite), which  causes  it  to  form  a  concrete  mass  when  ex- 


posed to  the  moisture  and  air,  the  materials  being  united 
by  what  machinists  call  "  rust  joints."  In  the  process  of 
laying  this  material  the  street  is  excavated  to  a  sufficient 
depth,  when  the  surface  is  covered  with  one  inch  cypress 
planking,  upon  which  the  gravel  is  placed  to  the  depth 
of  a  foot  or  more,  being  put  down  in  three  successive 
layers,  each  layer  being  firmly  packed  by  the  passage  of  a 
ten  ton  steam  roller.  The  cost  per  square  yard,  including 
the  foundation,  is  about  $1.67.  The  surface  of  the  gravel 
streets  washes  considerably  from  heavy  rains,  but  is  read- 
ily repaired  by  the  deposit  of  additional  gravel.  The 
material  is  being  employed  by  the  street  car  companies  in 
their  new  construction  as  a  foundation  and  ballast  for 
the  ties. 

The  attention  of  a  stranger,  upon  reaching  the  city,  is 
attracted  to  a  series  of  steel  towers  on  some  of  the  streets, 
which  are  placed  at  the  corners  and  connected  by  a  sus- 
pension foot  bridge,  being  designed  to  carry  the  electric 
wires.  These  towers  are  125  ft.  high,  with  the  corner 
posts  anchored  at  the  street  crossings  and  connected  by 
arched  girders  and  cross  braces.  Owing  to  the  refusal  of 
the  electric  companies  to  replace  their  wires  on  these 
towers,  the  project  was  abandoned  after  fifteen  of  them 
were  constructed.  The  original  proposition  was  to  erect 
250. 

In  New  Orleans,  excepting  a  place  in  what  is  called 
the  Ridge,  it  is  necessary  to  bury  the  dead  in  vaults  above 
ground.  These  vaults  are  generally  from  eight  to  ten 
feel  high,  with  an  end  entrance,  and  divided  into  shelves 
on  each  side  just  large  enough  to  hold  a  single  casket, 
which  when  in  position  is  walled  away  from  the  rest  of 
the  vaults  and  the  door  sealed  with  a  marble  slab,  which 
can  be  removed  without  disturbing  the  dust  of  the 
interred.  These  vaults  are  constructed,  in  some  cases,  of 
brick  plastered  over  on  the  outside,  but  many  of  them 
are  of  granite  or  other  building  stone,  and  some  of  them 
are  of  very  handsome  design  and  finish,  costing  from 
$ro,ooo  to  $25,000.  There  are  also  in  the  large  cemeteries 
what  are  called  oven  vaults,  which  are  constructed  with 
chambers  in  four  or  five  tiers,  and  which  close  with  a 
single  slab  or  with  brick  filling.  The  interments  in  the 
Potter's  Field  and  in  the  Jewish  cemeteries  are  inordinary 
graves. 

The  street  railway  lines  of  the  city  are  controlled  by 
five  corporations,  and  embrace  175  miles  of  track.  The 
cars  are  nearly  all  operated  by  animal  power,  there  being 
only  one  system  operated  by  electricity,  and  one  line 
operated  by  steam  dummies.  All  the  lines  terminate  at, 
cross,  or  run  down  Canal  Street.  Several  lines  terminate 
at  the  Clay  Station  on  Canal  Street,  and  in  this  neighbor- 
hood are  the  starters'  booths.  Turntables  of  a  primitive 
type  are  employed,  and  each  one  is  operated  by  an  atten- 
dant, assisted  by  the  mule.  Five  tracks  occupy  the 
neutral  strip  on  the  level  portion  of  Canal  Street.  The 
principal  system  is  being  equipped  for  electric  traction, 
and  the  other  companies  are  considering  the  question  of 
adopting  the  same  power.  The  companies  operating  by 
animal  power  employ  both  horses  and  mules,  the  number 
of  the  latter  predominating,  and  in  all  cases  the  animals 
are  driven  single  to  bob-tail,  fourteen  foot  closed  cars. 
No  open  cars  are  employed  in  the  city,  except  on  the 
dummy  line.  The  cars  are  equipped  with  fare  boxes,  and 
no  conductors  are  employed,  except  on  the  electric  and 
dummy  lines.  The  street  cars  are  well  patronized,  the 
entire  population  having  been  carried  about  145  times 
last  year. 

New  Orleans  Traction  Company, 

controls  the  largest  mileage,  embracing  120  miles  of  track, 
and  operates  the  Crescent  City  Railway  Company  and 
the  New  Orleans  City  &  Lake  Railroad,  together  with  the 
new  lines  built  under  the  Judah  Hart  franchises,  but 
which  have  not  yet  been  operated. 

H.  M.  Littell  is  the  resident  manager  of  the  Traction 
Company  and  is  president  of  both  the  other  companies. 
A.  H.  Ford  is  secretary  and  treasurer,  and  B.  B.  Gilman, 
superintendent.  Mr.  Littell  is  well  known  to  the  street 
railway  fraternity,  having  formerly  been  general  manager 
of  the  Cincinnati  Inclined  Plane  Railroad,  and  last  year  a 
member  of  the  Executive  Committee  of  the  American 
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Street  Railway  Association.  Mr.  Ford  and  Mr.  Gilman 
are  from  Louisville,  the  latter  having  for  many  years  been 
connected  with  the  street  railway  lines  of  Louisville,  Ky. 
The  rfew  construction  is  being  done  under  the  supervision 


FIG. 


13.— TOWERS  ERECTED  FOR  ELECTRIC  LIGHTING- 
NEW  ORLEANS. 


of  G.  A.  Hopkins,  chief  engineer  of  the  company,  and  B. 
Willard,  electrician. 

The  work  of  equipping  the  lines  for  electric  traction 
is  already  advanced.  The  Judah  Hart  lines  have  been 
finished  and  the  work  on 
Prytania  and  Canal  Streets  is 
well  under  way.  In  the  track 
construction  very  heavy  rails 
are  employed,  and  the  founda- 
tions are  being  prepared  in  the 
best  manner  suggested  by  local 
conditions.  Three  types  of  rails 
are  employed.  On  the  neutral 
ground  which  embraces  about 
25  per  cent,  of  the  mileage,  a 
sixty  pound  T  rail  is  used,  and 
on  about  55  percent,  of  the  re- 
maining mileage  a  side  bearing, 
eight  and  nine-sixteenths  inch 
deep,  Johnson  girder  rail  is 
employed,  and  on  the  remain- 
ing 20  per  cent,  a  center  bear- 
ing rail  of  the  same  type,  the 
weight  ranging  from  93  to  100 
lbs.  per  yard.  The  joints  are 
united  by  deep,  twelve  bolt  fish 
plates,  the  bolts  being  one  inch 
in  diameter.  The  character  of 
the  soil  and  other  conditions 
differ  in  many  respects  from 
those  found  in  any  other  city 

in  the  country,  and  to  meet  these  conditions,  a  pecu- 
liar method  of  track  construction  has  been  adopted. 
The  location  being  low  and  the  soil  exceedingly  wet 
and  spongy,  it  cannot  be  relied  upon  to  hold  the  ties 
in  position.  In  the  new  construction,  both  on  the  neutral 
ground  and  in  the  roadways,  the  surface  is  excavated  to  a 


depth  of  about  twenty-three  inches;  then  as  a  foundation  a 
covering  of  one  inch  cypress  plank  is  placed  in  the  bottom 
of  the  trench,  and  upon  the  planking  is  placed  a  layer  of 
Rosetta  gravel  from  six  to  eight  inches  in  thickness,  and 
on  this  gravel  bed  the  ties  are  placed  two  feet  centers. 
Cypress  hewn  or  sawed  ties  6  X  8  ins.  X  8  ft.  are  employed, 
and  cost  delivered  about  thirty-nine  cents  each.  The  rails 
are  spiked  directly  to  the  ties,  when  the  space  between  and 
over  the  ties  is  filled  with  the  excavated  material,  except 
where  block  paving  is  employed.  On  the  unimproved 
streets  the  surface  between  the  rails  and  tracks  is  covered 
by  two  inch  cypress  planks  laid  crosswise.  On  the  neu- 
tral ground  the  surface  is  sodded  and  kept  in  grass.  The 
experiment  is  to  be  tried  in  some  cases  of  first  placing  a 
stringer  or  mud  sill  in  position  on  which  to  place  the  ties, 
after  which  the  street  material  is  to  be  returned  to  place. 

Cypress  timber,  owing  to  its  lasting  qualities,  is  em- 
ployed to  a  large  extent  in  street  railway  construction 
in  this  locality.  In  the  old  construction  some  of  the 
stringers  are  found  in  good  condition  after  more  than 
forty  years  of  service.  Cypress  timber  placed  in  moist 
ground,  either  as  stringers,  foundations  or  ties,  or  founda- 
tions for  the  gravel,  is  practically  indestructible,  the  tim- 
ber having  a  peculiarity  of  lasting  if  kept  constantly  wet 
or  dry,  but  if  exposed  to  the  wind  and  weather  it  soon 
decays. 

In  the  early  stages  of  the  new  track  work  on  the 
Judah  Hart  lines,  a  contract  was  made  with  the  Duplex 
Rail  Company  for  the  construction  of  seventeen  miles 
with  the  Duplex  rail.  After  completing  about  eleven 
miles  of  track  the  contracting  company  failed,  and 
although  there  is  a  large  amount  of  material  still  on  hand, 
the  Traction  Company  will  not  lay  any  more  track  with 
this  type  of  rail,  owing  to  the  failure  of  this  construction 
on  another  road  in  the  city,  as  will  be  noted  later.  In  this 
duplex  construction  the  chairs  rest  on  ties,  with  a  gravel 
foundation  similar  to  that  described  above  for  the  girder 
rails. 

The  rails  are  being  connected  with  No.  o  rail  bonds, 
with  nine-sixteenths  inch  channel  pins,  the  rail  holes  being 
first  reamed  before  the  bonds  are  applied.  In  the  neigh- 
borhood of  the  power  station,  and  on  sections  where  ex- 
cessive current  will  be  required,  double  or  triple  bonds 
will  be  employed.  No  ground  plates  are  employed,  ex- 
cept at  points  where  the  lightning  arresters  are  placed. 

The  overhead  construction  is  supported  on  side  poles, 
and  in  the  business  portion  and  on  lower  Canal  Street, 


FIG   14. -VIEW  ON  CANAL  STREET,  FROM  OFFICES  OF  NEW  ORLEANS  TRACTION  CO. 

tubular  iron  poles  are  employed,  but  on  most  of  the  lines 
wooden  poles  of  heart  pine  are  used.  These  poles  are 
12  x  12  ins.  at  the  base,  and  are  left  square  for  the  first 
twelve  feet,  but  are  dressed  octagonal  for  the  remaining 
length,  and  taper  to  7  X  7  ins.  at  the  top.  The  base  of  the 
pole,  before  setting,  is  treated  with  a  dressing  of  carbo- 
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lineum  to  protect 
the  wood  from 
the  action  of 
moisture.  The 
wooden  poles  are 
set  with  a  rake  of 
two  and  a  half 
feet,  but  are  ex- 
pected to  assume 
a  rake  of  only 
ten  inches  when 
span  wires  are  in 
place,  the  soil  be- 
ing very  yielding. 
The  iron  poles 
are  set  in  a  con- 
crete foundation, 
and  have  a  rake 
of  only  twelve 
inches.  On  one 
side  of  the  street 
the  poles  are  pro- 
vided with  double 
wooden  cross 
arms,  with  two 
top  grooved  insu- 
lators for  carrying 
the  feed  wires. 

Instead  of  end- 
ing the  wires  on 
the  ordinary  cross  arm,  a  special  frame  is  made  of  angle 
iron,  and  firmly  bolted  to  the  top  of  the  pole.  Each  feed 
wire  is  then  ended  and  anchored  to  this  frame  by  means  of 
an  eyebolt,  to  which  is  attached  a  steam  insulator.  For 
connecting  the  several  wires  together,  a  solid  conductor  is 
run  near  the  outside  edge,  and  a  little  above  the  iron  frame, 
and  supported  by  top  groove  insulators,  to  which  is  at- 
tached the  several  short  cable  connections  which  are  fasten- 
ed to  the  several  feed  wires.  Should  it  be  necesssary  to 
disconnect  any  one  wire,  it  can  be  done  by  disconnecting 
the  short  cable  connection,  and  throwing  out  the  switch 
corresponding  to  that  section.  The  joints  of  the  short 
cables  are  not  soldered,  but  simply  connected  by  means 
of  a  tee  provided  with  set  screws.  Thirty  foot  poles  of 
heart  pine,  prepared  for  setting,  cost  $4.50  each,  and 
thirty-five  foot  poles  cost  $6. 

ROLLING  STOCK. 

Eight  wheel  cars  are  to  be  chiefly  employed.  Those 
for  the  first  equipment  are  all  manufactured  by  Brill,  and 
have  twenty  foot  bodies,  inside  measurement.  The  cars 
are  mounted  on  Brill  maximum  traction  trucks  which  are 
equipped  with  Thomson  Houston  G.  E.  800  motors,  there 
being  two  equipments  to  each  car.  There  will  also  be 
forty  open  and  ten  closed  cars,  manufactured  by  the 
St.  Louis  Car  Company.  These  have  a  single  equipment 
of  W.  P.  50  G.  E.  motors,  and  are  mounted  on  McGuire 
Columbian  trucks.  The  cars  are  equipped  with  the 
Crawford  fender.  The  eight  wheel  cars  have  been 
adopted  on  the  theory  that  they  will  prove  less  severe  on 
the  tracks,  and  also,  in  case  of  low  joints,  they  will  ride 
more  smoothly  than  four  wheel  cars.  The  latter  claim  is 
doubtless  correct,  but  the  practice  so  far,  on  other  lines, 
does  not  sustain  the  claim  that  the  eight  wheel  cars  are 
any  easier  on  the  tracks  and  joints  than  others.  The  cars 
have  several  novel  features,  including  the  use  of  electric 
push  buttons  which  are  placed  on  the  inside  of  each  post, 
by  means  of  which  passengers  can  signal  the  conductor 
when  they  wish  to  have  him  stop  the  car.  The  window 
blinds  are  also  of  special  design,  and  the  doors  are  double. 
The  contrast  between  the  bob-tail  cars  at  present  em- 
ployed and  the  new  equipment  is  very  striking. 

A  new  car  barn  has  been  erected  at  the  corner  of 
Arabella  and  Magazine  Streets,  on  the  south  side  of  the 
city,  near  Audubon  Park.  The  ground  dimensions  of  the 
structure  are  240  X  260  ft.,  and  the  monitor  roof  is  sixty- 
five  feet  high.  The  posts  are  sixty  feet  apart  in  the  width, 
and  twenty  feet  apart  in  the  length.  One  tier  of  posts 
running  across  the  barn  in  the  line  of  the  transfer  track  is 


omitted,  the  roof  being  supported  at  this  point  by  plate 
girders  which  span  the  track  space  about  twenty  feet 
above  the  rails.  The  structure  is  of  steel,  with  corrugated 
sheeting,  and  covered  with  improved  composition  ready 
roofing,  manufactured  by  I.  D.  Fletcher  &  Company,  of 
New  York,  and  was  designed  by  L.  W.  Brown,  city  engin- 
eer of  New  Orleans,  and  built  by  the  Youngstown  Bridge 
Company.  There  are  nineteen  storage  tracks,  aggregat- 
ing about  a  mile,  with  capacity  for  190  cars.  The  transfer 
car  crosses  near  the  back  end,  communicating  with  each 
of  the  tracks.  Five  tracks  are  provided  with  repair  pits, 
the  sides  of  which  are  supported  by  cypress  planking, 
tongued,  grooved,  treated  with  carbolineum,  and  made 
watertight  to  prevent  the  water  from  draining  into  the 
pit.  The  side  posts  of  the  pits  are  anchored  by  braces  to 
mud  sills  which  extend  two  or  three  feet  beyond  the  line 
of  the  pits.  The  repair  shop  occupies  a  large  space  on 
one  side  of  the  building,  and  will  be  equipped  with  work- 
ing tools. 

The  power  will  be  rented  from  the  Louisiana  Electric 
Light  Company,  on  the  basis  of  a  car  mile  rate,  whose 
plant  will  be  described  later  on,  by  the  addition  of  four 
M.  P.  generators,  manufactured  by  the  General  Electric 
Company. 

PRESENT  OPERATIONS. 

The  two  systems  controlled  by  the  Traction  Com- 
pany are  at  present  operated  by  animal  and  steam  power, 
for  which  purposes  2,343  head  of  mules  and  horses  are 
employed.  The  system  embraces  eleven  routes,  nearly 
all  of  which  run  on  streets  parallel  with  the  river.  The 
steam  dummy  line,  however,  enters  the  city  on  Canal  Street 
and  extends  past  the  principal  cemeteries  and  athletic 
grounds  to  West  End,  a  popular  summer  resort  on  Lake 
Pontchartrain,  seven  miles  west  of  the  city.  The  route  be- 
yond the  city  proper  is  along  the  bank  of  the  new  basin  and 
ship  canal,  which  connects  the  city  with  the  lake.  The 
buildings  at  West  End  consist  of  a  hotel,  pavilions  and 
club  houses  with  a  large  platform,  which  is  built  partly 
over  the  water  and  partly  on  a  wide  levee  which  shuts  out 
the  water  of  the  lake  from  the  city.  A  portion  of  the  levee 
has  been  transformed  into  a  pleasure  ground,  and  is  orna- 
mented by  a  rustic  fountain,  shade  trees,  palms,  yuccas  and 
other  tropical  plants,  together  with  a  labyrinth  formed 
by  the  intertwining  branches  of  an  evergreen  shrub.  There 
are  numerous  small  houses  and  rustic  seats  provided  all 
about  for  the  accommodation  of  pleasure  seekers,  and  on 
one  side  is  a  shell  road,  making  a  very  smooth  carriage 
way.  Music  is  provided  on  all  pleasant  evenings,  and 
there  is  boating  and  the  usual  attractions  of  a  summer 
resort.  The  loca- 
tion is  reached 
from  the  depot 
and  carriage  road 
by  two  draw- 
bridges which 
span  the  canal 
and  basin.  The 
temperature  i  s 
said  to  be  about 
10  degs.  lower  at 
the  lake  than  in 
the  city.  Old 
Spanish  Fort,  an- 
other popular  re- 
sort on  the  lake, 
is  located  a  few 
miles  east  of  West 
End,  and  is  reach- 
ed by  steam  line 
and  carriage 
road.  The  dum- 
my cars,  which 
now  communicate 
with  West  End, 
will  soon  be 
operated  by  elec- 
trically propelled  A-  H  F°RD, 

Cars.  SECRETARY  NEW  ORLEANS  CITY  &  LAKE  AND 

Several  of  the  crescent  city  railways. 
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lines  extend  to  Aubudon  Park,  and  one  passes  across 
it  and  beyond.  This  park  was  the  site  of  the  New 
Orleans  Exposition  held  in  1884-5.  This  tract  has 
been  donated  to  the  city  as  a  public  park.  The  only 
remaining  building  of  the  Exposition  is  Horticultural  Hall 
in  which  are  still  preserved  the  palms,  plants,  trees  and 
shrubs  which  composed  the  exhibit  in  this  department. 
The  grounds  are  unimproved  except  there  is  a  fine  gravel 
driveway.  Near  the  river  are  avenues  of  fine  old  live  oak 
trees  covered  with  Spanish  moss,  whose  overhanging 
branches  form  a  perfect  arch  and  now  and  then  there 
is  an  isolated  tree  whose  leaves  cover  a  circular  space 
nearly  300  ft.  in  diameter.  On  the  back  part  of  the  tract 
are  forty  acres  devoted  to  an  experimental  sugar  planta- 
tion, where  young  men  go  to  study  the  art  of  growing 
and  making  sugar.  The  buildings  are  equipped  with  the 
latest  and  most  approved  machinery  for  refining  sugar 
and  preparing  it  for  the  market.  The  station  is  in  charge 
of  Professor  W.  C.  Stubbs,  an  expert  in  sugar  making. 

STABLES. 

The  1343  mules  are  housed  in  seven  stables  which  are 
each  in  charge  of  a  foreman,  and  all  are  under  the  direc- 
tion of  E.  H.  Starks,  assistant  superintendent.  The  stables 
are  of  one  story  structure  with  ample  ventilation  and 
ground  yard,  in  which  the  animals  are  quartered  during 
the  night  in  hot  weather.  Wide  stalls  are  provided  and 
the  stables  are  kept  in  an  exceptionally  clean  condition, 
the  animals  being  all  trained  to  attend  to  nature's  calls  at 
certain  times  and  at  a  certain  place  provided  in  the  yards. 

The  feed  consists  of  Arkansas  prairie  hay,  costing 
$8.50  per  ton,  which  is  fed  long,  and  dry  oats  and  corn 
which  are  unground.  The  daily  ration  consists  of  twelve 
and  a  half  pounds  of  hay  and  fifteen  pounds  of  grain. 
The  water  for  the  use  of  the  animals  is  obtained  in  most 
cases  from  artesian  wells,  which  are  from  700  to  900  ft.  in 
depth,  and  the  water  flows  naturally  into  tanks  from 
which  it  is  led  to  the  watering  troughs.  The  average 
daily  mileage  of  the  animals  is  eighteen,  long  and  short 
trips  being  made  on  alternate  days.  The  tracks  of  the 
old  construction  are  composed  of  tram  rails  laid  on 
wooden  stringers,  5  X 10  ins.  At  the  present  time  they 
are  in  rather  bad  condition,  repairs  having  been  neglected 
on  account  of  the  proposed  reconstruction. 

EMPLOYES  AND  FARES. 

Drivers  are  paid  $1.65  for  a  twelve  hour  day;  con- 
ductors on  the  dummy  line  receive  $2.50  per  day.  En- 
gineers and  firemen  $75  and  $45  per  month  respectively. 
On  the  dummy  lines  the  conductors  use  the  Beadle  bell 
punch,  and  all  the  other  cars  are  provided  with  Beadle 
and  Slawson  fare  boxes  of  the  old  type.  The  fare  is  five 
cents,  except  on  the  dummy  line  to  West  End,  where  it  is 
ten  cents,  with  a  round  trip  ticket  for  fifteen  cents,  and 
on  the  owl  cars,  where  it  is  ten  cents  after  12  o'clock  mid- 
night. Tickets  are  sold  to  mail  carriers  for  four  and  a 
half  cents  each.  Employes  are  provided  with  tickets 
with  which  they  ride  when  on  duty. 

COUNTING  RECEIPTS. 

The  fare  boxes  are  stripped  daily,  and  returns  are 
carried  in  bags  to  the  receiving  station  which  occupies 
the  third  floor  of  the  Germania  National  Bank  Building, 
where  are  also  the  company's  offices.  Here  a  force  of 
clerks  is  employed  for  counting  the  money  and  putting 
up  change  in  envelopes  for  the  use  of  drivers.  This  de- 
partment is  in  charge  of  Joseph  Bein,  and  all  details  of  the 
work  are  carefully  systematized.  To  save  time  in  count- 
ing the  nickels,  of  which  about  $2,000  worth  are  received 
daily,  a  pair  of  specially  constructed  Fairbanks  scales  is 
provided  on  which  the  nickels  are  weighed,  the  scales 
being  so  constructed  that  a  proper  allowance  is  made  for 
the  worn  coin. 

Strippers  are  provided  with  canvas  bags  numbered  to 
correspond  with  the  car  to  the  number  of  219,  the  usual 
number  run;  into  this  the  contents  of  the  fare  boxes  are 
emptied  when  they  are  taken  to  the  receivers'  station, 
the  hour  for  stripping  the  boxes  being  12:30  p.  m.  to 
5:30  p.m.  each  day.  The  work  of  counting  the  receipts  is 
begun  in  the  morning  and  is  conducted  by  three  persons. 


The  contents  of  the  bags  are  emptied  upon  the  table,  when 
the  silver  pieces  are  selected  out  and  counted,  and  the 
amount  of  silver  called  out  to  a  lady  clerk  who  records  the 
same  opposite  the  car  number  in  a  book  ruled  for  the  pur- 
pose. The  employes'  tickets  are  also  selected  when  the 
nickels  are  transferred  to  the  hopper  of  the  scales,  which 
is  provided  with  weights  and  also  a  beam  register.  The 
amount  in  dollars  and  cents  is  then  reported  to  the  clerk, 
and  is  recorded  opposite  the  car  number;  the  footings  of 
the  daily  receipts  are  then  reported  to  the  secretary. 
The  entire  amount  is  usually  counted  by  two  persons  in 
about  an  hour,  the  total  receipts  being  from  $2,500  to 
$3,000  a  day.  Formerly,  before  the  present  method  of 
weighing  the  nickels  was  adopted,  it  took  over  five  hours 
to  count  the  daily  receipts. 

The  nickels  are  then  again  weighed  and  placed  in 
small  wooden  boxes  in  amounts  of  $100  each,  and  are  then 
given  to  lady  clerks  who  place  them  in  change  envelopes  in 
sums  of  fifty,  twenty-five  and  ten  cents.  Change  envelopes 
are  provided  and  the  nickels  are  placed  in  them  in  echelon 
and  the  envelope  is  folded  twice  and  sealed,  making  a  solid 
packet.  Some  of  the  young  ladies  become  very  expert  in 
putting  up  change  in  envelopes,  frequently  putting  up 
$50  in  twenty-five  cent  packets  and  tying  them  in  bundles 
of  $5  each  in  about  eighteen  minutes.  A  tally  is  kept  of 
the  amounts  delivered  to  the  packers,  and  when  the 
bundles  are  completed  and  returned  to  the  receiver  they 
are  checked  up  so  that  a  careful  tally  is  kept  on  each  step 
of  the  operation.  The  bundles  are  then  enclosed  in  bags 
of  $50  each  and  placed  in  the  receiver's  office,  which  is 
fenced  off  from  the  main  office  by  a  high  wire  screen. 
The  bundles  are  then  sold  to  the  starters  who  come  to 
the  receiver's  office  for  them  who  in  turn  sell  them  to  the 
drivers,  each  driver  being  required  to  carry  $10  in  change, 
which  is  carried  in  a  belt  provided  for  the  purpose.  The 
entire  amount  of  nickels  received  each  day  is  returned 
to  the  drivers  as  change  packets. 

PAY  WAGON. 

For  paying  the  employes  a  pay  wagon  is  employed, 
which  is  an  ordinary  one  horse,  covered  express  wagon, 
the  cover  being  supported  by  a  wire  frame,  which  is  en- 
closed front  and  rear  and  provided  with  a  safe.  These 
wagons  are  driven  to  the  different  pay  stations,  and  as 
the  employe  receives  his  wages  he  stands  upon  a  rear  step 
and  signs  a  receipt  on  a  shelf  provided  for  the  purpose. 

C.  B.  F. 

{To  be  Continued?) 


Correspondence. 


Communications  on  all  subjects  of  Interest  to  street  railway  managers  are 
solicited.  Names  of  correspondents  may  be  withheld  from  publication  if  de- 
sired, but  must  be  known  to  the  editors.  The  correspondent  alone  is  responsi- 
ble for  his  statements  and  opinions,  not  the  editors. 


New  York,  March  9,  1894. 
Editors  Street  Railway  Journal: 

In  your  February  number  we  find  an  article,  entitled 
"An  Excellent  Cable  Record,"  which,  as  it  stands,  seems 
to  indicate  a  high  degree  of  perfection  in  the  work  turned 
out  by  the  English  manufacturers  named.  The  beautiful 
illustration  makes  one  feel  real  sorry  for  the  cable  railway 
which  threw  away  so  perfect  a  cable  prematurely.  It  may 
be,  however  that  portions  of  the  cable  were  in  a  very  bad 
condition;  would  it  not  have  been  better  to  have  shown 
samples  of  worn  cable,  as  it  is  easy  to  find  plenty  of  good 
samples  carefully  prepared  on  an  emery  wheel?  Appar- 
ently, the  article  casts  discredit  on  the  cables  of  American 
manufacture,  and  probably  it  was  intended  to  do  this, 
otherwise,  cables  of  the  same  manufacture  which  lasted 
less  than  half  the  time  of  the  one  good  one  in  the  same 
place,  might  have  been  mentioned  in  the  article.  Records 
of  American  made  cables,  showing  services  of  485,  550, 
579,  602,  679  and  1,258  days,  each  on  different  railways, 
can  be  mentioned  and  referred  to  and  pointed  out  as 
being  of  extraordinary  quality  and  perfection.  These 
records  are  all  of  them  very  high;  at  the  same  time,  the 
elements  of  chance  and  good  luck  had  much  to  do  with 
their  long  life.    Under  conditions  in  which  cables  are 
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worn  out  in  from  thirty  to  ninety-eight  days,  quality 
plays  a  secondary  part,  and  freedom  from  accidents  the 
principal  part.  Taken  as  a  whole,  the  records  of  foreign 
made  cables  used  here  are  a  very  ridiculous  affair,  and  it 
requires  considerable  assurance  to  claim  great  things  on 
one  chance  record.  As  practically  the  entire  revenue  of 
street  railways  is  derived  from  citizens  of  the  United 
States,  it  would  seem  proper  that  they  should  have  prefer- 
ence as  to  trade.  Experience  and  records  will  certainly 
show  that  American  made  cables  are  far  superior  to  any 
foreign  ones. 

Respectfully  submitted  by 

An  American  Manufacturer. 


TWIN  CITY  RAPID  TRANSIT  COMPANY. 

AUDITING  DEPARTMENT. 

Minneapolis,  Minn.,  March  22,  1894. 
Editors  Steret  Railway  Journal: 

Though  often  said,  yet  true:  "  No  knowledge  is  more 
indispensable  to  the  successful  management  of  any  busi- 
ness than  a  thorough  and  concise  system  of  accounts."  It 
is  related  of  Talleyrand  that  he  has  defined  the  science  of 
language  to  be  "for  the  purpose  of  concealing  one's 
thoughts  and  opinions,"  and  the  same  idea  is  often  carried 
out  in  the  application  of  the  principles  of  book-keeping— 
to  bewilder,  to  confuse  and  obscure  the  financial  condi- 
tions of  a  business  or  corporation.  While  it  is  true  that 
"figures  won't  lie,"  yet  there  are  those  individuals  and 
corporations  who,  either  through  ignorance  or  for  a  pur- 
pose, make  certain  combinations  of  figures  or  statements 
that  are  misleading  and  false. 

From  my  personal  experience  and  observation  I  am 
fairly  of  the  opinion  that  there  is  no  business  where  the 
opportunities  are  so  diversified,  and  chances  for  leakage 
so  great,  as  in  the  operation  of  an  electrical  street  rail- 
way, and  this  condition  is  greatly  aggravated  where  trans- 
fers are  issued.  I  might  state,  without  fear  of  contradic- 
tion, that  there  is  no  class  of  business,  to-day,  where  the 
system  of  records  is  so  crude  and  unsatisfactory  as  that 
now  in  vogue  in  very  many  of  our  street  railwav  systems. 
This  existing  condition  is  accounted  for  as  follows: 

r.  Many  roads  have  tried  to  adapt  the  "  old  horse  car 
methods  "  to  the  accounting  of  an  electric  system,  and 
without  success. 

2.  The  transition  from  a  horse  car  system  to  an  elec- 
tric system  has  been  so  recent  that  the  mechanical  trans- 
formation and  development  has  been,  so  far,  the  prime  and 
only  consideration. 

3.  The  conditions  are  so  diversified  and  intricate  that 
the  installation  of  an  economical,  accurate  and  harmonious 
system  is  imperative;  such  a  system,  however,  has  not 
been  found,  and  if  found,  not  successfully  installed. 

Now  that  the  mechanical  principles  of  our  electrical 
street  railway  systems  are  fairly  well  settled,  the  time  has 
arrived  for  the  careful  consideration  of  all  those  condi- 
tions that  lead  to  an  economical  management  and  a  fair 
remuneration  to  those  who  have  invested  their  money. 
These  conditions  can  only  be  arrived  at  through  a  concise 
and  practical  system  of  accounting  and  record. 

The  American  Street  Railway  Association  will  accom- 
plish a  great  deal  of  good  by  taking  some  definite  action 
toward  adopting  a  uniform  standard  of  accounts.  By  the 
adoption  of  such  a  standard  the  management  of  the  vari- 
ous roads  throughout  the  country  could  make  comparisons 
of  the  cost  of  operation,  which  would  be  mutually  bene- 
ficial. The  adoption  of  a  standard  system  would  also  be 
of  great  benefit  and  security  to  the  investor,  as  he  could 
then  tell  something,  from  the  statements  rendered,  about 
the  condition  of  the  various  companies. 

For  the  mutual  benefit  of  all  concerned,  and  with 
your  kind  permission,  I  should  like  to  introduce  or  have 
introduced  by  others  more  competent  than  I,  in  the  subse- 
quent issues  of  your  valuable  journal,  for  general  discus- 
sion and  mutual  benefit,  a  few  specific  ideas  on  those 
fundamental  principles  which  could  be  generally  adopted 
by  all  electric  street  railways.       Yours  truly, 

J.  H.  Calderwood. 


Cleveland,  March  24,  1894. 
Editors  Street  Railway  Journal: 

I  wish  to  make  a  suggestion  to  the  American  Street 
Railway  Association  through  the  columns  of  your  valua- 
ble journal  with  reference  to  the  yearly  conventions,  to 
remedy  in  the  future  what  has,  in  my  judgment,  been  an 
error  in  the  past.  It  has  been  the  custom  heretofore  to 
throw  the  doors  of  the  exhibition  hall  open  to  everyone  and 
anyone,  and  the  halls  have  been  crowded  to  their  utmost 
capacity,  usually  with  the  residents  of  the  city,  and  the  fair 
sex  have  been  represented  to  a  great  extent  (to  which  I, 
of  course,  have  no  objection).  As  I  have  been  connected 
with  street  railway  work  for  a  great  many  years  before 
my  interest  in  the  manufacturing  business,  I  am  inclined 
to  look  on  both  sides  of  the  question,  and  by  doing  so  I 
am  enabled  to  arrive  at  a  fair  conclusion.  It  is  my  belief 
that  the  conventions  have  been  made  interesting  and  suc- 
cessful largely  from  the  fact  that  the  supply  men  have 
turned  out  so  liberally  and  spent  a  great  deal  of  time  and 
money  in  preparing  their  exhibits.  The  men  in  charge 
of  the  exhibits  have  been  obliged  to  remain  at  their  posts 
some  fourteen  or  fifteen  hours  a  day  during  the  three 
days  that  the  convention  is  in  session,  and  are  usually 
busily  engaged  in  explaining  their  various  devices  to  those 
who  make  inquiry;  very  frequently  after  spending  a  long 
time  and  a  great  deal  of  patience  with  some  gentleman 
who  appears  to  be  thoroughly  interested,  he  will  find 
when  he  comes  to  go  with  the  usual  "  many  thanks  for 
your  courtesy,"  that  the  gentleman  is  running  a  dry  goods 
store  or  a  shoe  store  on  the  same  street  a  few  blocks 
away.  I  would  suggest  that  the  Association  adopt  a  reso- 
lution setting  aside  one  day,  or  even  half  a  day  if  thought 
best,  when  all  the  members  present  may  meet  at  the 
convention  parlors  and  from  these  visit  the  exhibition 
hall  in  a  body,  and  at  this  time  the  doors  be  closed  against 
every  one  excepting  the  street  railway  men  and  their 
friends  and  the  supply  men.  This  would  afford  them  an 
opportunity  to  examine  the  exhibits  which  the  supply 
men  have  taken  such  pains  to  prepare,  and  would  also  be 
a  cue  to  the  supply  man  that  the  gentleman  with  whom 
he  is  talking  to  is  directly  interested  in  street  railway 
work.  After  the  street  railway  men  had  made  a  tour  of 
the  exhibition  hall  the  doors  could  again  be  thrown  open 
to  the  public,  and  the  supply  men  would  not  then  be 
obliged  to  keep  so  constantly  at  their  posts. 

I  do  not  wish  to  convey  the  idea  that  I  am  at  all  dis- 
satisfied with  the  treatment  I  have  received  at  the  street 
railway  conventions  that  I  have  had  the  pleasure  of  attend- 
ing; on  the  other  hand,  it  has  been  one  of  the  greatest 
pleasures  of  the  whole  year  to  me  to  be  present  at  the 
American  Street  Railway  conventions,  and  it  has  encour- 
aged me  not  a  little  in  getting  up  a  nice  line  of  exhibits  of 
new  and  improved  devices,  and  I  trust  that  we  shall  be 
represented  at  a  great  many  conventions  yet  to  come. 

I  hope  this  suggestion  will  be  received  by  the  Asso- 
ciation in  the  spirit  in  which  it  is  intended,  and  that  it 
will  receive  their  favorable  consideration. 

Yours  truly, 
W.  E.  Haycox,  President  and  Manager, 

The  Fulton  Truck  &  Foundry  Company. 

- 

Illuminated  Car  Sign. 


The  illuminated  sign  here  illustrated  has  recently  been 
put  into  use  on  a  number  of  the  cars  of  the  Cleveland 
Electric  Railway,  and  seems  to  possess  the  advantage  of 
being  easily  read  at  considerable  distances,  as  well  as 
being  simple  in  construction  and  comparatively  inexpen- 
sive. This  sign  was  designed  by  John  J.  Stanley,  gen- 
eral superintendent  of  the  company,  and  those  in  use  have 
been  made  at  the  company's  shops. 

The  sign  is  intended  to  be  attached  to  the  dash  of  the 
vestibule,  and  consists  of  a  galvanized  iron  box  twenty- 
one  inches  long,  eleven  inches  wide  and  four  inches  deep. 
The  back  is  beveled  off  toward  the  ends  as  shown,  to  allow 
space  for  the  hooks  whereby  it  is  attached  to  the  dash, 
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and  at  the  same  time  increase  the  reflective  effect  on  the 
sign,  which  forms  the  front.  The  front  is  furnished  with 
a  glass  slide  which  bears  the  name  of  the  line.  A  double 
sign  may  be  used  and  a  folding  tin  cover  attached  to  the 


ILLUMINATED  CAR  SIGN. 

front  of  the  box  that  may  be  folded  either  up  or  down, 
thus  exhibiting  the  destination  of  the  car.  The  illumina- 
tion is  furnished  by  a  single  incandescent  lamp. 

These  signs  may  be  readily  and  cheaply  constructed 
at  any  well  equipped  car  shop,  and  have  been  shown  by 
practice  to  be  readable  at  a  distance  of  from  200  to  300 
ft.  If  desired,  the  front  slide  of  the  box  may  be  con- 
structed of  tin  with  perforations  for  the  letters. 


An  Electric  Brake. 


An  ingenious  electric  brake,  for  which  a  number  of 
advantages  are  claimed,  has  recently  been  invented  by 
E.  B.  Skinner,  of  the  Ogden  City  Street  Railway,  of 
Ogden,  Utah.  An  important  feature  of  the  invention  is 
that  to  set  the  brake  the  electric  current  is  only  used 


FIG.  1.— SECTION  OF  SOLENOIDS. 


momentarily,  instead  of  continuously,  as  in  most  devices 
of  this  character. 

Fig.  1  shows  a  section  of  the  electrical  portion  of  the 
device.  The  horizontal  plunger,  B,  which  is  so  connected 
o  the  brake  beams  that  a  movement  to  the  left  sets  the 
brake  shoes,  moves  inside  of  a  solenoid  wound  on  a  brass 
or  copper  tube  with  heads  of  the  same  material.  Within 
this  solenoid  is  a  spring  which  normally  holds  the  plunger 
outside  the  solenoid.  A  smaller,  vertical  solenoid,  with 
plunger,  is  also  provided,  as  shown.  The  end  of  this 
plunger  is  directly  connected  to  a  long  lever  operating  or 
pressing  against  a  shoe,  shown  at  S,  which  bears  against 
the  plunger,  N,  with  such  force  as  to  hold  it  rigidly  in 


FIG.  2. — DIAGRAM  OF  CONNECTIONS. 

place  when  there  is  no  current  passing  through  the  verti- 
cal coil. 

The  method  of  electrical  connection  of  the  brake  appar- 
atus will  be  seen  from  the  diagram  (Fig.  2).  The  dynamo 
is  shown  at  y,  and  the  outgoing  circuit  leads  to  two 
switches,  shown  in  the  diagram,  controlled  by  one  lever. 
These  are  so  arranged  that  the  movement  of  the  lever 
first  closes  the  lower  switch,  and  afterwards  the  upper 
switch. 

The  action  of  the  brake  is  then  as  follows:  In  its 
normal  position  the  horizontal  plunger,  B,  is  extended, 
and  kept  so  by  the  pressure  of  the  brake  shoe  operated 


by  the  vertical  plunger,  P,  which  itself  is  kept  extended 
from  its  solenoid  by  the  action  of  the  spring  shown.  The 
result  of  moving  the  double  lever  is  first  to  close  the 
lower  contact  (Fig.  2)  so  as  to  pass  the  current  through 
the  vertical  solenoid,  drawing  in  plunger,  P,  and  causing 
the  shoe  to  drop  away  from  plunger,  B.  The  upper  con- 
tact, or  that  making  the  circuit  through  the  horizontal 
solenoid,  is  then  made,  drawing  the  horizontal  plunger 
into  its  solenoid,  and  setting  the  brakes.  The  switch  is 
then  thrown  open,  stopping  the  electric  current  from 
passing  through  the  release  coil,  when  the  plunger,  B,  is 
held  in  position  by  means  of  the  shoe.  Then  the  current 
may  be  stopped  from  passing  through  the  horizontal  coil, 
and  the  pressure  of  S  against  B  will  hold  the  brake  shoes 
tight.  To  release  the  brake,  the  current  is  passed  through 
the  release  coil,  thereby  releasing  plunger,  B,  from  the 
pressure  of  the  shoe,  when  it  will  be  pushed  out  by  its 
spring. 

To  guard  against  any  sudden  action  or  jar  when  the 
brake  is  released,  an  air  valve,  as  shown,  is  provided  at 
the  back  end  of  the  horizontal  cylinder.  When  plunger, 
B,  moves  into  its  cylinder,  the  air  will  be  forced  through 
this  valve,  but  when  the  brakes  are  released,  B  will  be 
held  back  against  the  action  of  its  spring,  sufficiently  to 
prevent  jar  by  the  partial  vacuum  formed  as  it  moves  out 
of  the  tube.  The  vacuum  can  be  controlled  by  the  air 
valve,  allowing  more  or  less  air  to  re-enter. 

By  an  ingenious  arrangement  the  brake  is  made 
adaptable  to  train  use,  so  that  not  only  can  all  the  brakes 
be  set  from  one  point,  but  in  case  the  train  should  break 
in  two,  the  brakes  on  each  portion  would  be  automatic- 
ally set.  The  device  does  not  interfere  with  the  ordinary 
hand  brake  attachment,  so  that  that  can  be  used,  if,  in 
the  case  of  a  trolley  car,  there  should  be  a  failure  of  cur- 
rent for  anv  cause. 


A  Simple  Trolley  Head. 


A  trolley  head,  consisting  of  but  four  parts,  has 
recently  been  invented  by  I.  B.  Walker,  superintendent  of 
the  Sioux  City  Railway  Company,  Sioux  City,  la.  The 
device  has  been  in  operation  for  some  time  on  that  road, 
and  seems  to  give  good  satisfaction.  The  chief  claim  for 
this  device  is  its  simplicity,  there  being  no  cotter  pins, 
nuts,  springs,  rivets  or  other  loose  parts.  The  four 
pieces  comprise  the  pin,  wheel  and  the  two  sides  of  the 
harp.  The  engraving  herewith  shows  the  method  of  con- 
struction. 

The  head  is  perfectly  self-contained,  and  needs  no 
attention  whatever  from  the  time  it  is  put  on  until  it  is 
worn  out.  The  wheel  can  be  made  of  any 
durable  metal,  such  as  copper,  bronze, 
aluminum  or  cast  iron.  The  harp  can  also 
be  made  of  any  suitable  metal,  aluminum, 
brass,  and  malleable  iron  having  been  em- 
ployed. The  latter  is  the  cheapest,  and  the 
aluminum  weighs  about  one-fourth  that  of 
the  brass  harp.  Owing  to  the  peculiar  shape 
of  the  harp  there  is  no  wear  upon  it,  while 
the  shape  allows  the  greatest  possible 
strength. 

The  pin  is  made  of  steel  and  case 
hardened,  and  during  the  five  months'  use 
of  this  device  on  the  Sioux  City  Railway 
no  pins  have  yet  worn  out.  The  pin  is 
secured  into  bosses  on  the  harp,  and  is 
filled  with  dry  lubricating  graphite,  sold 
by  the  Graphite  Lubricating  Company,  of 
Bound  Brook,  N.  J.  It  has  a  three-quarter  TROLLEY  HEAD, 
inch  hole  through  its  entire  length,  and 
four  and  one-eighth  inch  holes  are  bored  into  the  pin  in 
its  center.  The  graphite  can  escape  only  through  these 
holes,  and  as  graphite  is  a  conductor  there  is  perfect 
lubrication,  while  the  wheel  runs  perfectly  cool.  There 
is  no  need  for  side  springs,  as  the  one-inch  pin  gives  more 
surface  than  is  really  needed  for  carrying  off  the  current. 

In  another  form  of  head,  graphite  in  the  form  of 
paste  is  used,  and  this  is  fed  to  the  bearing  by  a  screw 
fitting  into  the  end  of  the  pin  which  is  set  up  as  required. 
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New  Easy  Exit  Car. 


Since  the  advent  of  electricity  and  cable  as  motive 
powers  for  street  railways,  and  the  consequent  increase  of 
passengers  carried,  it  has  been  found  that  the  old  method 
of  constructing  street  cars  must  be  improved  on,  and  pas- 
sengers handled  easily  and  rapidly. 

The  crowding  of  platforms,  and  consequent  difficulty 
of  entering  and  leaving  a  car,  has  troubled  many  man- 
agers. A  new  type  of  car,  the  invention  of  Wm.  Sutton, 
president  of  the  American  Car  Company,  of  St.  Louis,  has 
been  put  upon  the  market  with  the  object  of  overcoming 
the  above  difficulty.  It  is  shown  in  the  accompanying 
engraving. 

The  car  is  provided  with  double  doors,  one  of  which 
is  of  the  ordinary  sliding  type,  but  made  to  move  from 
one  side  of  the  opening  to  the  other.  The  other  is  pivoted 
in  the  center  of  the  opening,  swings  out  towards  the  plat- 


New  Transfer  Ticket. 


We  present  herewith  a  reproduction  of  anew  transfer 
ticket,  designed  by  J.  H.  Stedman,  of  Rochester,  N.  Y., 
and  embodying  the  Stedman  system  now  used  by  over 
eighty  street  railways.  The  protection  from  abuse  by 
passengers,  and  the  prevention  of  frauds  of  conductors  is 
the  vital  point  of  this  system,  and  it  has  proved  highly 
efficient. 

The  ticket  shown  illustrates  a  new  method  devised  to 
confine  the  use  of  the  transfer  ticket  to  the  original  pas- 
senger. Besides  showing  the  route,  direction,  time  and 
date  of  issue,  the  conductor  indicates  on  the  ticket  the 
appearance  of  the  person  to  whom  the  ticket  is  issued. 
This  is  done  by  indicating  that  likeness  making  up  the 
trade  mark  which  most  resembles  the  original  holder. 
This  ticket  need  be  put  into  use  only  once  in  a  while 
and  intermittently,  perhaps,  but  it  will  prevent,  it  is 
thought,  much  of  the  fraudulent  use  of 
the  transfer,  as  its  moral  influence  will  be 
considerable. 

As  will  be  seen, the   ticket   is  most 
compact  and  convenient   for  punching. 
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NEW  EASY  EXIT  CAR. 

form,  and  is  made  to  close  and  lock  on  either  side  of  the 
opening.  This  pivoted  door  is  only  used  at  the  end  of  the 
route,  when  changing  from  one  track  to  the  other,  and  is 
locked  on  the  side  of  the  platform  closed  by  the  gate. 
This  arrangement  makes  the  pivoted  door  tight,  and  pre- 
vents'rattling,  and  allows  three-fourths  of  the  platform 
for  passengers  to  stand  on,  without  interfering  with 
those  getting  in  and  out. 

One  seat  at  the  entrance  is  sacrificed,  and  this  is  made 
adjustable,  the  motion  being  the  opposite  of  a  theatre 
seat,  turning  in  instead  of  up  when  the  sliding  door  is 
used,  and  utilized  on  the  side  that  the  pivoted  door  is 
locked.    This  invention  has  only  recently  been  patented. 

The  American  Car  Company  built  a  trial  order  of 
this  type  of  car,  the  results  of  which  were  so  satisfactory 
that  it  is  now  completing  an  order  for  ten  more. 

An  electric  railway,  sixteen  miles  in  length,  will  be 
built  at  Klampenborg,  Denmark. 


The  back  can  be  used  for  advertisements 
if  desired.  Among  the  cities  in  which 
the  Stedman  tickets  are  in  use  are  New 
York  City,  Indianapolis,  St.  Louis,  Brook- 
lyn, Baltimore,  Buffalo,  Rochester,  Milwaukee,  Pittsburgh, 
Newark,  Hoboken,  etc. 

The  Union  Traction  Company,  of  Providence,  has 
purchased  the  mortgage  of  the  Attleboro,  North  Attle- 
boro  &  Wrentham  Street  Railroad.  It  is  stated  that  the 
road  will  be  in  operation  by  April  t.  It  stopped  doing 
business  last  fall  after  the  burning  of  the  power  house  in 
North  Attleboro. 

The  Fair  Haven  &  Westville  Horse  Railroad  Com- 
pany, of  New  Haven,  Conn.,  signed  a  contract  last  month 
with  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany, of  Pittsburgh,  to  electrically  equip  its  road. 

Clay,  Moore  &  Company,  of  Philadelphia,  have  pur- 
chased the  New  Haven  &  Centerville  Horse  Railroad 
from  Cornelius  Pierpont  for  a  syndicate  of  that  city.  The 
price  agreed  upon,  it  is  said,  was  $225,000.  The  road 
will  be  electrically  equipped. 
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A  New  Type  of  Trolley. 


The  illustration  shown  herewith  gives  a  view  of  a 
new  trolley,  the  invention  of  J.  R.  Griffiths,  of  Chicago, 
and  sold  by  the  Yeats  Engineering  Company,  Monad- 
nock  Block,  that  city.  The  important  claims  made  for 
this  trolley  are  its  simplicity  and  durable  construction. 


-  - — 


St  Ry.jvurntil 

A  NEW  TYPE  OF  TROLLEY. 

One  of  its  special  features  is  its  few  parts,  which  are  all 
interchangeable.  Any  part  can  be  removed  in  a  very 
few  minutes  and  a  new  part  replaced. 

This  trolley  is  claimed  to  be  especially  good  for 
bridge  work,  as  it  has  a  low  base,  and  as  no  chains  or 
side  springs  are  used,  can  be  carried  down  level  with  the 
top  of  the  car.  It  has  only  one  spiral  spring  encased  in  a 
cast  iron  frame,  making  it  very  firm  and  rigid,  and  as  the 
pole  works  on  sprockets  in   conjunction    with   a  half 


The  Foster  Fender. 


The  accompanying  illustrations  display  a  new  safety 
guard  for  trolley  and  cable  cars  now  placed  on  the  mar- 
ket by  the  Foster  Automatic  Safety  Guard  Company  of 
150  Broadway,  New  York.  A  test  of  this  fender  on 
human  beings  has  been  made  on  the  Hillside  division  of 
the  North  Hudson  County  Railway  Company  with  grati- 
fying results. 

The  advantages  claimed  for  this  safety  guard  over 
other  types  are  as  follows: 

The  front  fender  in  its  normal  position  can  be  made 
to  run  over  the  roadbed  at  a  height  above  the  track  of 
three  inches  or  less,  according  to  the  condition  of  the 
roadbed.  The  fender  is  attached  to  the  truck  of  the 
car  in  such  a  manner  that  it  can  be  made  to  run  flush 
with  the  dashboard,  thereby  making  it  possible  to  trail 
cars  without  any  delay  or  inconvenience.  The  safety 
guard  when  struck  automatically  releases  a  cradle  which 
instantaneously  drops  from  beneath  the  platform  of  the 
car  and  runs  forward  on  wheels  on  the  crown  of  the  track, 
three  feet  in  front  of  the  car,  and  prevents  any  possibility 
of  the  crushing  or  maiming  of  the  person  struck. 

This  fender  is  also  claimed  to  be  the  only  one  which 
is  capable  of  running  three  inches  or  less  above  the  ground 
where  the  forward  wheels  of  the  truck  are  more  than  seven 
feet  in  the  rear  of  the  bumper. 

The  general  arrangement  of  the  fender  can  be  seen 
from  the  engravings  shown  herewith. 

The'front  fenders  are  attached  to  rails  extending 
from  the'truck  of  the  car,  thereby  avoiding  all  oscillation. 


FIG.  1— THE  FOSTER  FENDER  READY  FOR  OPERATION. 


FIG.  2. — THE  FOSTER  FENDER  IN  OPERATION. 


sprocket  wheel  attached  to  the  spiral  spring,  it  will  be 
seen  that  the  tension  must  be  even,  and  the  pressure  on 
the  wire  is  the  same  whether  the  pole  is  at  an  angle  of  40 
degs.  or  at  2  degs.  The  trolley  swivels  on  its  base  and 
pulls  in  both  directions.  The  bearing  surfaces  are  all 
designed  for  strength  and  durability,  with  provision  for 
taking  up  the  wear. 

The  trolleys  are  now  doing  service  on  the  Calumet 
Electric  Street  Railway,  where  they  are  giving  excellent 
satisfaction. 

  ■  «•»  ■   

Smoking  cars  are  to  be  tried  by  the  Philadelphia 
Traction  Company  on  the  13th  and  15th  Streets  electric 
line. 


The  cradle  is  suspended  from  beneath  the  platform  of 
the  car  and  is  held  in  position  by  two  arms,  and  is 
actuated  by  the  impact  of  any  collision  with  the  fender, 
and  runs  out  from  its  position  beneath  the  car. 

The  cradle  can  also  be  locked  from  the  platform,  and 
prevented  from  acting  by  the  motorman  in  order  to  avoid 
the  destruction  of  the  safety  guard  in  case  of  any  collision 
with  vehicles. 


The  line  of  the  Brooklyn  City  Railway  of  Brooklyn, 
N.  Y.,  has  been  extended  to  Newtown  and  Corona.  Be- 
fore long  cars  will  be  running  to  Bowery  Bay  Beach  and 
Flushing. 


254 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  4 


Electric  Motor  Trucks. 


The  wear  upon  the  running  equipment  of  an  electric  street  railway 
is  certainly  equal  to,  if  not  greater  than,  that  upon  a  steam  railway. 
The  constant  stopping  and  starting  of  an  electric  car  on  tracks  covered 
with  snow,  slush,  mud  and  dust  alternately,  the  strain  in  rounding 
'short  curves,  &c,  all  sum  up  a  total  of  wear,  which  the  more  rapid 
speed  of  the  steam  railway  does  not  counterbalance. 


That  this  independent  truck  frame  accomplishes  more  than  one 
result  is  evident.  The  car  body  is  not  depended  on  to  keep  the  frame 
square,  and  does  not  receive  the  tremendous  racking  and  straining 
inevitable  when  the  frame  of  the  truck  is  bolted  to  side  sills  of  the  car 
body.  Then  again  the  axles  can  be  made  and  held  parallel  to  each 
other  in  the  Taylor  construction,  and  as  a  result  uneven  wear  on  the 
flanges  of  wheels  is  unknown,  while  the  motor  and  truck  journals  are 
worn  evenly  and  truly.  The  Taylor  Electric  Truck  Company  is  con- 
vinced from  its  past  experience,  and  from  the  facts  as  presented  above, 


TAYLOR  ELECTRIC  MOTOR  TRUCK. 


That  these  facts  are  recognized  by  practical  men  is  evidenced  by 
the  adoption  by  electric  street  railways  as  basic  principles,  the  ones 
tried  and  found  true  by  steam  railways. 

The  Taylor  Electric  Truck  Company  believes  that  practical  ex- 
perience should  prevail  in  motor  truck  construction;  and  acting  on  this 
belief,  has  incorporated  in  its  trucks  the  fact  long  ago  found  out  in  gov- 
erning steam  railway  construction,  that  the  elliptic  spring  was  the  only 
form  with  elastic  and  easy  action,  suitable  for  use  under  passenger 
coaches. 

The  Taylor  Electric  Truck  Company  makes  a  strong  point  on  the 
use  of  the  elliptic  springs  in  its  construction.  The  latest  pattern  single 
truck  made  by  the  company,  as  shown  in  the  cut,  has  elliptic  springs 
over  the  journal  boxes,  and  also  others  supporting  the  car  body.  Thus 


that  it  is  working  in  the  right  direction  as  regards  the  proper  motor 
truck  construction,  and  feels  assured  that  a  cordial  recognition  of  the 
validity  of  the  claims  made  will  be  accorded. 


The  Eureka  Street  Sweeper. 


It  is  universally  admitted  that  a  well  cleaned  track  means  a  great 
saving  of  power.  Sweepers,  therefore,  are  economy  producers,  and 
the  better  the  sweeper  the  greater  the  saving.  The  accompanying 
engraving  shows  the  improved  Eureka  sweeper,  manufactured  by  the 
Lewis  &  Fowler  Manufacturing  Company,  of  Brooklyn,  N.  Y. 


THE  EUREKA  STREET  SWEEPER. 


the  car  body  is  entirely  supported  on  elliptic  springs,  which  by  their 
elastic  action  carry  it  with  the  ease  of  a  Pullman  or  Wagner  palace  car. 
The  frame  of  the  truck  is  in  the  form  of  a  simple  truss,  so  strong  and 
substantial  that  it  is  able  to  support  the  utmost  weight  that  can  be 
placed  on  it,  without  having  recourse  to  coil  springs  placed  intermedi- 
ate to  the  supporting  elliptic  springs.  An  interesting  experiment 
proving  the  strength  of  the  side  frame  of  a  Taylor  improved  electric 
truck  was  made  recently,  when  a  single  side  frame  supported  at  the 
journal  boxes  was  loaded  with  10,260  lbs.  at  each  end  without  distor- 
tion. The  Taylor  trucks,  both  single  and  double,  are  designed  so  that 
each  truck  is  an  independent  and  complete  construction,  and  is  connected 
to  the  car  body  by  king  bolts,  precisely  as  in  steam  railway  construction. 


One  especially  desirable  feature  of  this  sweeper  is  the  patent  box 
hub.  This  encloses  the  axle  and  effectually  protects  all  the  working 
parts  from  dust  and  dirt,  preventing  clogging  and  insuring  constant 
and  free  working.  By  means  of  a  triple  ratchet  the  axle  is  always 
held  in  the  direct  center  and  is  prevented  from  wobbling  and  damage. 
This  sweeper.it  is  claimed,  lasts  longer,  performs  better  work  in  less 
time  than  any  other  sweeper,  and  is  less  wearing  upon  horses.  The 
Eureka  is  made  of  the  best  material,  and  is  so  simple  that  inexperienced 
hands  can  operate  it  successfully  from  the  start  without  damage  to  any 
part,  it  simply  being  required  that  the  oil  wells  be  filled  once  a  week. 
Another  and  very  important  feature  of  this  machine  is  that  the  broom 
can  be  thrown  in  and  out  of  action  while  in  motion. 
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Wrought  Iron  Wheel  Centers. 


The  use  of  forged,  wrought  iron  center,  steel  tired  wheels  in  street 
railway  practice  is  comparatively  unknown  in  this  country,  the  one- 
piece,  cast  iron,  chilled  wheel  being  the  standard.  European  tram- 
way practice  is  different,  however,  in  this  respect,  the  forged  center, 
steel  tired  wheel  being  used  almost  entirely.  The  possibilities  of  build- 
ing up  a  market  for  the  forged  center  wheel  was  brought  to  the  atten- 
tion  of  M.  Pierre  Arbel,  of  the  Arbel  Establishments,  Rive-de-Gier 
(Loire),  France,  while  at  the  Columbian  Exposition.  Believing  the 
wheel  manufactured  by  that  company  to  have  a  future  in  the  American 
street  railway  world,  it  has  been  decided  to  establish  an  American 
office  for  the  sale  of  the  wrought  iron,  forged  wheel  centers  manufact- 
ured under  the  Arbel  process.    This,  as  already  mentioned  in  this  pub- 


FIGS.  1  AND  2.— SECTIONS  OF  SPOKES  AND  HUBS. 


lication,  is  in  the  Havemeyer  Building,  New  York,  and  is  in  charge  of 
Wm.  Hazleton  3d. 

In  the  great  developement  which  has  taken  place  in  the  manufact- 
ure of  all  varieties  of  street  railway  equipment,  the  wheels  have  not 
been  appreciably  altered  except  by  increasing  the  weight  from  the  old 
style  used  on  the  first  horse  cars,  although  with  the  large  and  heavy 
cars  and  the  equipments  used  now  on  many  street  railway  lines  the 
wheel  load  is  considerably  heavier  than  that  allowed  in  steam  railway 
service.  It  is  a  well  known  fact,  also,  that  cable  and  electric  traction 
is  much  more  severe  on  wheels  than  steam  road  service,  the  former 
having  to  operate  on  the  surface  where  the  rails  are  often  covered  with 
a  coating  of  mud  or  dirt.  Besides  this,  the  wheels  are  subjected  to 
much  more  frequent  and  severe  brake  action  than  on  steam  roads. 
Surface  roads  must  also  follow  the  lines  of  streets,  necessitating  many 
sharp  curves  and  heavy  grades. 

The  severity  of  this  service  upon  the  life  of  wheels  is  well  known, 
and  the  average  cast  iron,  chilled  rim  wheel  is  not  guaranteed  for  over 
40,000  miles  of  service.  Numerous  experiments  have  been  made  with 
compound,  or  built  up  wheels;  that  is,  wheels  having  a  cast  or  wrought 
iron  steel  center  and  steel  tire,  which,  however,  have  not  led  to  the 
adoption  of  this  class  of  wheel  to  any  extent.  Cast  steel  wheels  have 
also  been  tried  experimentally  and  have  been  found  to  be  superior  to 
cast  iron  wheels  in  that  they  are  lighter,  wear  less  from  the  action  of 
the  track  and  brake,  and  give  better  traction  and  quicker  brake  action; 
the  cost  of  steel  castings,  however,  is  quite  high.  With  the  wrought 
iron  center,  steel  tired  wheel,  the  advantages  of  the  steel  tread  are  all 
retained  with  the  ability  to  replace  the  steel  tire  when  worn,  at  a  slight 


FIG.  3.— PAIR  OF  ARBEL  WHEELS. 


expense.  This  pattern  of  wheel,  it  is  also  claimed,  makes  less  noise 
while  running  and  wears  the  rails  very  much  less  than  the  cast  iron 
wheel. 

The  Couzon  Works  of  the  Arbel  Company  are  located  at  Rive-de- 
Gier,  France,  and  have  been  established  since  1870,  being  the  largest 
works  of  their  kind  in  Europe  for  the  manufacture  of  wheels  for  street 
railway  use.  The  process  of  manufacture  has  been  steadily  improved 
since  starting  the  factory,  and  as  the  result  of  a  number  of  special  pro- 
cesses employed,  they  claim  superior  excellence  for  their  product, 
which  claim  is  borne  out  by  a  large  number  of  awards  received  at  dif- 
ferent National  Expositions. 

The  manufacture  of  wrought  iron  wheels  as  carried  on  at  the 
Arbel  Works  is  divided  into  three  processes;  first,  preparation  of  the 
different  parts  of  the  wheel;  second,  mounting  or  assembling;  third, 
forging.  The  rims,  which  are  made  from  fiat  bar  iron  of  special  sec- 
tion, are  rolled  into  circular  form  by  a  special  machine  and  welded  at 
the  ends.  The  rim  is  then  grooved  to  receive  the  spokes;  the  spokes 
are  elliptic  in  section  and  are  drop  forged  at  their  outer  ends  to  the 
shape  shown  in  Fig.  1,  to  facilitate  welding  to  the  rim.    The  hub  is 


composed  of  two  halves  of  the  form  shown  in  Fig.  2,  each  half  being 
forged  from  a  bar  of  rectangular  section,  bent  around  a  mandrel.  The 
grooves  receive  the  inner  ends  of  the  spokes  and  are  formed  by  dies 
under  a  steam  hammer.  The  different  parts  are  then  assembled  into 
the  form  of  a  complete  wheel,  their  construction  being  such  as  to  let 
the  wheel  thus  set  up  be  transferred  to  the  heating  furnaces  without 
falling  apart.  In  this  state  the  wheel  has  a  greater  dish  to  the  spokes 
than  in  its  completed  form,  the  extra  amount  of  metal  being  neces- 
sary to  obtain  perfect  welds. 

The  heating  is  done  in  reverberatory  furnaces  of  special  form,  so 
constructed  that  the  maximum  intensity  of  the  heat  comes  at  the  hub  of 
the  wheel  where  the  metal  is  heaviest,  gradually  decreasing  to  the  rim, 
which  is  much  lighter.  After  the  whole  wheel  has  reached  a  white 
heat  it  is  placed  between  two  dies  on  the  anvil  of  a  steam  hammer,  one 
die  being  fastened  to  the  anvil  and  the  other  to  the  hammer.  A  few 
blows  of  a  fifteen  ton  steam  hammer  are  sufficient  to  weld  all  the  parts 
perfectly  into  one  homogeneous  whole.  The  webs  uniting  the  spokes, 
shown  in  Fig.  3,  are  formed  by  this  last  process.  The  wheels  are  then 
finished,  hubs  bored  and  rims  turned  and  are  ready  to  be  placed  on  the 
axles  and  receive  the  steel  tires. 

Owing  to  the  facility  with  which  steel  tires  of  standard  street  rail- 
way sizes  may  be  obtained  in  this  country,  the  Arbel  Company  is  only 
importing  at  present  its  forged  wheel  centers,  but  is  prepared,  upon 
the  receipt  of  large  orders,  to  manufacture  the  wheels  complete  at  its 
French  establishment,  in  accordance  with  any  desired  specification. 
So  far  as  the  question  of  durability  is  concerned,  there  seems  to  be  no 
doubt  but  that  the  steel  tired  wheel  is  superior  to  the  standard  cast  iron 
wheel,  leaving  out  of  the  question  the  facility  with  which  new  tires  can 
be  placed  upon  the  wrought  iron  centers  as  fast  as  worn  out.  In  rail- 
way service,  steel  tired  wheels  have  made  over  500,000  miles,  and 
should,  in  street  railway  service,  make  at  least  200,000  miles,  or  prac- 
tically equivalent  to  five  years'  maximum  service.  The  forged  centers 
are  guaranteed  for  five  years'  service,  but  are  practically  indestructible. 

The  Arbel  Company  has  large  numbers  of  its  wheels  in  use  on  all 
the  principal  tramway  lines  throughout  Europe,  and  has  a  number  of 
flattering  testimonials  testifying  to  the  satisfaction  given  during  the 
periods  of  service,  covering,  in  several  cases,  as  much  as  seven  years. 


Steel  Bonding  Caps. 


The  accompanying  cut  shows  views  of  the  new  track  bonding 
device  recently  brought  out  by  the  Ohio  Brass  Company,  of  Mansfield, 
O.  The  steel  bonding  cap,  as  its  name  signifies,  is  a  steel  cap  which 
fits  snugly  over  the  end  of  the  bonding  wire  and  into  the  web  or 
flange  of  the  rail.  The  method  of  bonding  tracks  with  this  device  is  as 
follows:  The  end  of  the  wire  is  passed  through  the  hole  in  the  rail 

r  > 


RAIL  WITH  BONDING  CAP. 


which  is  drilled  one  thirty-second  of  an  inch  smaller  than  the  outside 
diameter  of  the  cap.  The  cap  is  then  placed  on  the  bonding  wire  and 
entered  into  the  rail.  A  few  blows  from  a  hammer  fasten  it  in  place. 
The  crimp,  extending  the  full  length  of  the  cap,  allows  the  shell  to  com- 
press firmly  over  the  wire  and  into  the  rail,  making  a  perfect  air  and 
moisture  proof  joint. 

It  can  be  used  equally  well  with  iron  or  copper  wires  of  different 
sizes.  The  facility  and  quickness  of  bonding  combined  with  the  low 
selling  price  will  no  doubt  bring  it  into  speedy  favor. 

  ■  1  ■  >   

At  a  recent  meeting  of  the  stockholders  of  the  Northampton 
(Mass.)  Street  Railway  Company,  it.  was  voted  to  increase  the  capital 
stock  to  pay  for  ten  miles  of  track  extension,  enlaige  the  power 
house,  and  inciease  the  equipments. 
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The  Robertson=Thompson  Indicator. 


Our  illustration  shows  a  new  form  of  indicator  manufacted  by  the 
New  York  Indicator  &  Specialty  Company.  This  indicator  has  been 
but  recently  put  on  the  market,  and  seems  to  contain  a  number  of  val- 
uable features.  The  parallel  motion  employed  is  of  a  new  design,  and 
is  secured  by  a  controlling  lever  attached  to  the  pencil  arm  governing 
it  direct.  By  this  arrangement  any  wear  on  the  pivots  that  should 
appear  in  course  of  continued  use,  only  affects  the  accuracy  of  the 


Direct  Connected  "  Ideal"  Engines. 


The  direct  connected  combination  of  engine  and  dynamo  of  to-day 
is  demonstrating,  by  an  increasing  number  of  plants,  its  practicability, 
efficiency  and  sound  principles.  We  illustrate  one  of  the  latest  of 
these  combinations.  This  comprises  a  multipolar  dynamo  of  the  Wad- 
dell-Entz  type,  driven  by  a  Harrisburg  tandem  compound,  Ideal,  self- 
oiling  engine.  The  dynamo  is  80  K.  w.  capacity,  and  the  Ideal  engine, 
cylinders  10  and  17  X  22  ins.,  is  built  for  running,  in  this  instance,  non- 


THE  ROBERTSON-THOMPSON  INDICATOR. 


DIFFERENTIAL  EXPANSION  PISTON  VALVE — IDEAL  ENGINE. 


pencil  movement  an  amount  equal  to  the  wear,  and  does  not  multiply 
the  error,  as  in  some  other  forms  of  parallel  motions. 

It  will  be  noticed  by  reference  to  the  cut  that  the  two  links  are 
parallel  with  each  other  at  all  points  of  the  stroke,  and  that  the  lower 
pivots  are  always  in  a  straight  line  with  the  pencil  point.  This  ar- 
rangement does  not  depend  on  the  piston  rod  for  a  guide,  and  gives  a 
very  exact  pantograph  effect.  The  indicator  is  made  almost  entirely 
of  brass  heavily  nickeled,  but  for  use  on  ammonia  machines  it  may  be 
constructed  entirely  of  steel.  The  piston  rod  is  of  steel,  hollow  and 
threaded  on  the  inside,  permitting  the  adjustment  of  the  pencil  point 
to  any  height  on  the  drum.  The  drum  is  one  and  three-quarters  inches 
in  diameter  and  is  provided  with  a  bearing  one  a  half  inches  long  at 


condensing.  The  speed  of  the  combination  is  260  revolutions  per 
minute,  and  it  operates  under  a  pressure  of  115  to  125  lbs. 

The  Ideal  engine  has  several  strong  points  of  improvement.  The 
self-oiling  feature  is  shown  to  be  a  highly  efficient  device,  all  the  bear- 
ing surfaces  being  by  its  use  supplied  with  continuous  streams  of  oil,  by 
which  the  following  very  apparent  advantages  are  obtained:  First, 
per  ect  circulation  of  oil  without  the  care  and  attention  dependent  on 
drop  feed  and  other  devices  for  oiling.  Second,  important  bearing 
surfaces  are  dustproof.  Third,  there  is  freedom  from  all  splashing 
and  unsightly  dripping  of  oil  on  the  floor  and  dynamos.  In  direct 
connected  work  of  this  character,  it  is  extremely  important  that  the 
dynamos  should  be  kept  as  free  from  oil  as  possible,  for  it  has  been 


IDEAL  ENGINE  DIRECTLY  CONNECTED  TO  DYNAMO. 


she  bottom  and  half  an  inch  long  at  the  top,  as  well  as  cone  bearings  to 
take  up  the  end  play.  The  guide  pulley  admits  of  the  cord  being  led 
in  every  possible  direction  without  the  use  of  carrying  pulleys.  The 
indicator  can  be  readily  adjusted  for  either  right  or  left  hand  use,  and 
on  account  of  its  light  moving  parts  is  especially  adapted  for  high 
speed  service. 


Stern  &  Silverman,  railway  contractors,  of  Philadelphia,  Pa., 
have  taken  the  contract  for  the  reconstructing  of  the  Brigantine  (N. 
J,)  Beach  Electric  Railway.  This  road  was  built  a  year  ago. 
directly  upon  the  sand,  and  was  swept  away  during  the  storm  of 
October,  1893.  It  is  to  be  rebuilt  upon  trestle  construction,  and  bulk- 
heads and  jetties  projecting  into  the  ocean.  The  road  is  to  be  in 
operation  June  1. 


proved  that  short  circuits  of  dynamos  are  most  frequently  traced  to  the 
throwing  or  conveying  of  oil  from  the  engine  to  the  dynamo. 

Another  point  is  the  improved  adjustable  piston  valve  shown.  In 
this  valve  the  sectional  spider  that  governs  the  pressure  of  the  packing 
rings  is  made  of  composition  metal  or  brass,  having  a  greater  ratio  of 
expansion  than  the  metal  in  the  valve  proper  or  its  seat.  The  adjust- 
ment is  made  when  the  engine  is  tested  at  the  works,  steam  being  let 
in  between  the  flanges  of  the  valve,  and  the  adjustment  made  while  hot; 
when  the  parts  cool,  the  greater  contraction  of  the  brass  spider  releases 
the  rings,  thus  preventing  sticking  and  consequent  damage  to  the  sur- 
faces when  the  engine  is  started  after  a  period  of  rest.  As  soon  as  the 
valve  becomes  heated  the  adjustment  of  the  rings  perfects  itself. 

These  engines  are  remarkable  for  the  simplicity  and  heaviness  of 
their  design,  the  method  of  support  under  the  cylinders  being  original. 
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The  economy  of  this  combination  is  quite  remarkable,  since  a 
water  consumption  is  obtained  in  service  of  twenty-three  pounds  per 
horse  power  non-condensing. 

The  Ideal  engine  illustrated  was  manufactured  by  the  Harrisburg 
Foundry  &  Machine  Works,  of  Harrisburg,  Pa.,  and  was  installed  at 
the  Bridgeport  Copper  Company,  of  Bridgeport,  Conn.,  by  the  manu- 
facturer's representatives  for  New  York  and  Boston,  W.  R.  Fleming  & 
Company,  203  Broadway,  New  York,  and  620  Atlantic  Avenue,  Bos- 
ton. 

Adjustable  Trolley  Wire  Brackets. 

The  use  of  adjustable  trolley  wire  brackets  is  often  most  conven- 
ient, and  they  have  proved  most  popular  with  line  contractors  and 
constructors.  We  show  herewith  a  convenient  bracket  of  this  kind 
which  is  manufactured 
under  the  patents  of 
the  Burnham  &  Duggan 
Railway  Appliance 
Company,  of  Boston, 
Mass. 

The  brackets  are 
made  of  first  class  material,  are  strong, 
neat  in  appearance,  perfectly  adjust- 
able, and,  it  is  claimed,  fully  meet  the 
requirements  of  the  electric  street  rail 
ways.    It  can  be  readily  seen  that  the 
Duggan   brackets  can    be    placed  on 
poles  that  are  crooked  or  out  of  plumb, 
and  when  required  the  trolley  can  be 
quickly  and  accurately  adjusted  to  its 
proper  position.    All  of  this  can  be  accomplished  without  disturbing 
the  pole  or  the  fastenings  of  the  bracket  to  the  pole. 

Duggan  brackets  are  extensively  used  on  the  principal  railways  of 
this  country,  and  in  some  cases  have  been  substituted  for  rigid  brackets, 
where  experience  has  shown  that  adjustable  brackets  are  not  only  nec- 
essary in  use  but  economical  in  maintenance  of  line. 


AN 

ADJUSTABLE 
TROLLEY 

BRACKET. 


The  Railway  Ammonia  Motor. 


Our  readers  will  remember  that  some  months  ago  we  published  an 
engraving  and  description  of  an  ammonia  motor  that  was  operated  on 
the  28th  Street  line,  New  York  City.  The  motor,  as  its  name  implies, 
was  operated  by  ammoniacal  gas,  which  was  used  to  work  a  small 
engine  placed  under  the  car.    The  motor  was  withdrawn  from  service 


absorbed,  water  being  able  to  absorb  727  times  its  volume  of  ammonia 
gas.  The  union  of  these  elements  also  increases  the  temperature  of 
the  water,  and  consequently  the  pressure. 

Anhydrous  ammonia  is  a  cheap  product,  and  is  obtained  by  distil- 
ling aqua  ammonia.  One  cent's  worth  of  coal  is  sufficient  to  produce 
six  gallons  of  ammonia,  or  all  that  is  required,  it  is  said,  to  operate  a 
car  for  two  miles.  As  none  of  the  ammonia  is  allowed  to  escape,  but 
all  is  absorbed  by  the  water  in  the  outer  tank  of  the  motor  car,  the 
material  can  be  used  over  again  practically  indefinitely,  the  only  pro- 
cess required  being  the  redistilling,  as  described  above. 

The  question  has  often  been  asked  if  there  is  any  liability  of  explo- 
sion or  ignition  of  ammonia  gas,  and  has  been  settled  by  the  best 
authority  that  it  is  not  ignitible,  and  under  the  conditions  in  which  it 
is  used  in  the  ammonia  motor  there  is  no  possibility  of  explosion. 


Large  Consolidation  at  Allentown,  Pa. 


A  consolidation  of  the  street  railway  interests  of  Allentown  Pa., 
was  made  last  month  by  a  number  of  capitalists,  among  which  were 
A.  L.  Johnson,  of  Cleveland,  and  R.  T.  Wilson,  of  New  York. 

The  old  company  was  known  as  the  Rapid  Transit  Company, 
and  was  largely  owned  by  the  Industrial  Improvement  Company,  of 
Boston.  In  addition  to  this  property,  the  syndicate  has  secured  a 
baseball  ground,  shooting  park,  picnic  grounds,  etc. ,  as  well  as  the 
common  stock  of  the  Allentown  Power  Company,  which  had  a  con- 
tract for  lighting  Allentown.  A.  L.  Johnson  has  been  elected  presi- 
dent of  the  new  company. 


Curtains  for  Street  Cars. 


The  substitution  of  curtains  for  wooden  blinds,  which  is  a  notice- 
able feature  on  many  of  the  new  steam  and  street  cars,  has  been 
brought  about  in  the  interests  of  health,  convenience  and  economy. 
The  space  for  receiving  lowered  blinds  in  street  cars  is  a  receptacle  for 
all  sorts  of  filth.  Hence,  the  employment  of  blinds  has  many  opponents. 
On  the  other  hand  curtains  can  be  dusted  or  washed,  the  cloth  can  be 
cheaply  replaced,  using  the  same  old  fixtures,  and  the  convenience  in 
use  is  beyond  comparison.  A  curtain  that  will  run  easily,  stop  at  any 
point,  which  cannot  be  run  up  on  the  fly  when  released,  is  strong, 
durable,  cheap  and  convenient,  is  greatly  to  be  desired.  By  a  new 
process,  open  car  shades  are  rendered  mildewproof  and  waterproof, 
thus  lasting  much  longer. 

Two  styles  of  curtains,  manufactured  by  the  Davis  Car  Shade  Com- 


Railway  Ammonia  Motor 

NEW  AMMONIA  MOTOR. 


some  time  ago,  and  its  manufacturers,  the  Railway  Ammonia  Motor 
Company,  have  made  some  changes  in  its  mechanical  construction. 
Two  motors  of  an  improved  type  are  now  in  course  of  construction  at 
the  works  of  the  De  La  Vergne  Refrigerating  Machine  Company,  138th 
Street,  New  York,  the  large  manufacturers  of 
artificial  ice  machinery.    One  of  these  motors 
will  be  ready  for  exhibition  on  a  New  York 
line  about  the  middle  of  April. 

The  motor  car  body  was  built  by  the  John 
Stephenson  Company,  Ltd.,  of  New  York. 
The  motor  is  of  fifty  horse  power,  and  the 
reservoir  can  be  charged  in  two  minutes  to 
run  a  distance  of  thirty  miles.  The  motor  is 
designed  to  attain  a  speed  of  twenty  miles  per 
hour,  and  can  climb  a  grade  of  8  per  cent,  at 
a  speed  of  six  miles,  hauling  two  trailers 
loaded,  or  a  weight  of  nine  tons. 

The  principle  upon  which  the  ammonia 
motor  operates  is  the  expansion  of  anhydrous 
ammonia  gas.  Anhydrous  ammonia  can  only 
be  kept  in  a  liquid  form  under  atmospheric 

pressure  at  40  degs.  below  zero,  or  under  greater  pressure  corres- 
ponding with  the  increased  temperature.  At  about  60  degs.  F.  it 
will  evaporate  with  sufficient  force  to  give  a  pressure  of  100  lbs.  per 
square  inch  on  the  cylinder  of  an  engine;  at  80  degs.  F.  it  gives  150 
lbs.,  and  at  115  degs.  F.,  225  lbs.  pressure. 

The  anhydrous  ammonia  is  charged  into  a  sort  of  tubular  boiler, 
and  surrounding  this  is  an  outer  tank  filled  with  water  at  a  tem- 
perature of  80  degs.  This  gives  an  initial  pressure  of  150  lbs.  of  ammo- 
nia gas,  which  is  passed  through  the  engines  shown.  The  exhaust  gas 
from  the  engine  is  discharged  into  the  water  tank  and  is  completely 


CURTAINS  FOR  STREET  CARS. 

pany,  of  Portland,  Me.,  are  shown  herewith.  The  holding  device 
employed  with  these  shades  has  been  described  in  former  issues. 
Among  the  recent  orders  closed  by  this  company  is  one  for  shades  for 
250  cars  with  the  People's  Traction  Company,  Philadelphia. 


The  Newburgh  (N.  Y.)  Electric  Railway  Company  was  incorporat- 
ed February  28;  capital,  $150,000.  Directors:  George  L.  Nichols, 
George  M.  Huyett,  William  M.  Tobias.  Henry  R.  Newkirk,  of  Brook- 
lyn; Harry  C.  Norton,  of  Newburgh,  and  others. 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  4. 


A  New  Lightning  Arrester. 


The  W.  S.  Hill  Electric  Company,  of  Boston,  has  put  upon  the 
market  a  new  lightning  arrester,  known  as  the  Doane  arrester,  which 
we  illustrate  herewith.  This  arrester  possesses  several  ingenious  feat- 
ures which  should  draw  the  attention  of  station  managers.  In  it  the 
short  circuit  is  made  through  a  non  inductive  resistance  sufficient  to 
limit  the  current  that  will  follow  the  lightning  discharge  to  an  amount 
that  can  do  no  injury.  In  a  500  volt  circuit  with  a  non-inductive 
resistance  of  too  ohms  in  series  with  the  arc,  only  five  amperes  can 
follow  the  discharge. 

In  this  instrument  the  arcing  points  are  carbon  rods,  shown  in 
the  cut,  the   resistance   being  placed  in  series  with  the  line.  The 


A  NEW  LIGHTNING  ARRESTER. 


A  Dissected  G.  E.  800  Motor. 


The  G.  E.  800  motor  has  gained  for  itself  numerous  testimonials 
from  practical  railway  men  for  excellent  qualities.  Its  light  weight,  in 
particular,  appeals  to  the  economical  manager,  who  finds  that  by  its  use 
the  wear  on  his  track  is  necessarily  reduced.  The  cost  of  the  main- 
tenance of  the  motor  has  been  found  very  low.  Some  have  been  run 
for  nearly  a  year  without  entailing  a  penny  of  expense  for  repairs. 

The  cut  shows  the  method  of  construction  of  this  motor.  The 
armature  is  of  the  iron  clad  type  with  embedded  winding.  The  spools 
are  wound  and  set  in  cup  shaped  field  pieces,  which  are  bolted  to  the 
upper  and  lower  frames.  The  bearings  are  lined  with  the  best  quality 
anti-f riction  babbit,  and  the  small  door  in  the  top  frame  of  the  motor 


A  DISSECTED  G.  E.  800  MOTOR. 


cutting  of  the  arc  is  made  by  a  slate  block,  on  the  end  of  the  mova- 
ble lever,  and  raised  between  the  carbon  points  by  the  action  of  the 
coil,  shown  in  the  cut.  No  current  can  pass  through  any  of  the 
movable  parts  of  this  arrester,  and  as  only  a  limited  amount  passes 
through  the  carbons  they  are  practically  indestructible. 


A  Tasteful  Paper  Weight. 


The  Okonite  Company,  of  New  York,  which  has  the  reputation  of 
doing  things  up  in  a  very  handsome  manner,  has  recently  sent  us  a  very 
novel  and  tasteful  paper  weight.    This  is  of  glass,  in  the  form  of  a 


A  TASTEFUL  PAPER  WEIGHT. 

pentagonal  prism,  and  contains  a  small  clock  which  is  a  first  rate  time 
keeper.  The  face  of  the  clock  bears  the  familiar  trade  mark  of  the 
Okonite  Company,  and  the  motto  of  the  company,  "  The  best  is  always 
the  cheapest." 


The  Geneva  &  Waterloo  (N.  Y.)  Electric  Railway  enterprise  has 
been  revived  again.  It  is  averred  that  the  road  will  be  built  this  year. 
The  right  of  way  has  been  mostly  secured,  it  is  said. 


The  City  Council  of  Akron,  O.,  has  passed  the  ordinance  granting 
the  Akron  &  Cuyahoga  Falls  Street  Railway  Company  permission  to 
extend  its  lines  into  the  city. 


allows  of  ready  access  to  the  brushes.  When  the  motor  is  closed,  and 
mounted  on  the  car  it  is  absolutely  water  and  dust  proof,  and  under 
the  control  of  the  equally  well  known  type  "  K"  controller,  forms  with 
it  an  excellent  pair. 


New  Type  of  Car  Seat. 


The  accompanying  engraving  shows  a  novel  type  of  car  seat, 
built  by  the  Gilbert  Car  Manufacturing  Company,  and  placed  in  ten 
Kentucky  and  Indiana  cars  constructed  by  that  company.  It  differs 
from  other  car  seats  of  its  kind  in  that  the  back  does  not  turn  over 


NEW  TYPE  OF  CAR  SEAT. 


when  reversing,  but  simply  moves  from  side  to  side.  It  is  claimed 
that  in  this  way  the  seats  can  be  placed  much  nearer  together,  and  can 
be  more  easily  and  quickly  reversed  at  the  same  time,  as  fast  as  the 
conductor  can  walk  through  the  car.  It  has  the  tilting  seat,  as  in  all 
steam  railway  car  seats,  and  when  the  back  is  moved  in  one  direction 
the  seat  travels  in  the  opposite  direction,  raising  the  front.  Ends  of 
arms  are  not  used,  so  as  to  make  the  seat  more  convenient  for  enter- 
ing or  leaving. 

Mr.  Anger,  of  the  Gilbert  Company,  has  also  devised  a  center 
lock,  not  shown  in  the  engraving,  for  locking  the  back  of  this  style  of 
seat,  and  which  can  be  used  if  required. 
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A  Complete  Line  of  Overhead  Material. 


A  collection  of  overhead  parts  sold  by  the  New  York  Electrical 
Works  is  shown  herewith.  The  engraving  is  from  a  photograph  taken 
last  month  of  one  side  of  this  company's  New  York  office. 

The  section  insulator  of  which  two  views  (side  and  bottom)  are 
shown,  has,  in  common  with  the  full  line  of  crossings  and  switches, 
the  horizontal  run  for  the  trolley  wheel.  The  further  advantage 
claimed  is  the  carrying  the  current  from  each  end  to  the  center  by 
strips  of  metal  on  opposite  sides  of  the  central  running  piece  of  wood. 
This  is  an  advantage  in  many  ways  and  is  very  fully  covered  by  the 
patent.  There  is  no  point  on  the  line  from  which  current  cannot  be 
taken  by  the  wheel,  and  yet  there  is  no  possibility  of  a  burnout.  The 
car  lights  do  not  go  out  in  passing  over  it,  and  it  avoids  shock  to  the 
motor,  especially  on  heavy  grades. 

The  rigid  right  angle  crossing  and  the  diagonal,  which  is  adjust- 
able to  any  angle,  have  a  horizontal  run  for  the  trolley  wheel.  There 


General  Electric  Exhibit  at  the  Midwinter  Fair, 
San  Francisco,  Cal. 


The  building  officially  called  the  Palace  of  Mechanical  Arts  is  the 
one  containing  most  of  the  electrical  exhibits.  The  exhibit  of  the 
General  Electric  Company  occupies  a  space  less  prominent  in  location 
and  smaller  in  size  in  proportion  than  that  occupied  by  the  same  firm 
in  Electricity  Building  in  Chicago.  At  present  the  electric  field  on 
the  Pacific  Coast  lies  chiefly  in  the  way  of  transmitting  power,  and  its 
employment  for  the  propulsion  of  street  cars,  mining  work,  etc.,  ow- 
ing partly  to  the  high  price  of  coal,  and  on  the  other  hand  to  the 
abundance  of  water  power  in  the  higher  altitudes.  For  this  reason 
evidently  the  General  Electric  Company  made  a  specialty  of  its  min- 
ing and  power  transmission  apparatus.  The  standard  car  equipment 
is  also  shown,  consisting  of  a  Bemis  truck,  having  mounted  upon  it 
two  G.  E.  800,  single  reduction,  iron  clad  motors,  fitted  up  with  the 
new  style  of  suspension,  allowing  the  larger  part  of  the  weight  of  the 


A  COLLECTION  OF  OVERHEAD  LINE  MATERIAL. 


being  no  dip,  the  sparking  is  greatly  reduced  and  the  tendency  for  the 
wheel  to  jump  off  the  wire,  so  noticeable  at  crossings,  especially  when 
taken  at  any  speed,  is  claimed  to  be  overcome.  The  method  of  hold- 
ing the  wire  down  is  by  a  key  or  wedge  which  is  forced  down  on  the 
wire  by  a  cap  screw,  as  shown  in  the  cuts  of  crossings,  switches  and 
section  insulators.  The  method  of  clamping  the  trolley  wire  in  the 
switches  to  hold  it  against  the  horizontal  strain  or  pull  of  the  wire  is 
similar,  using  a  cap  nut  and  key  which  bends  the  wire  into  a  depres- 
sion left  in  the  body  of  the  switch,  or  over  a  hump  or  projection. 

There  are  several  kinds  of  straight  line  hangers,  pull-offs,  solder 
ears,  splicing  ears,  anchor  or  strain  ears,  and  mechanical  clips  also 
shown,  as  also  a  spring  hanger  for  bridge  work  or  under  elevated 
roads,  and  a  very  simple  and  neat  car  house  hanger. 

The  insulated  turnbuckle  shown  in  the  cut  is  one  that  was  tested  in 
a  Riehle  testing  machine,  and  gave  way  at  the  opposite  end  from  the 
insulation  at  a  strain  of  6,085  lbs. 

The  mechanical  clip  is  giving  great  satisfaction  wherever  used, 
and  is  especially  valuable  for  emergency  work. 

While  this  company  makes  solder  ears  and  material  of  all  kinds  to 
use  with  solder,  its  especial  attention  is  given  to  mechanical  devices 
obviating  the  use  of  solder,  and  it  has  a  full  line  of  such  material. 

Tu-e  insu,atinS  compound  used  in  its  devices  has  shown  wonder- 
fully high  resistance  in  a  series  of  tests  made  at  one  of  our  foremost 
institutions  of  learning.  Of  a  lot  of  hangers  submitted  to  a  breakdown 
test,  none  broke  through  at  less  than  5,000  volts,  and  some  ran  up  to 
over  20,000. 


motors  to  be  carried  on  springs,  instead  of  being  thrown  on  the  axles. 

There  is  also  exhibited  a  complete  power  transmitting  plant  with 
three-phase  current.  The  generator  is  of  thirty-five  kilowatt  capacity, 
and  is  driven  by  means  of  a  thirty-five  kilowatt  motor.  The  current 
of  the  generator  is  led  to  a  switchboard  containing  the  usual  set  of 
instruments,  such  as  indicators,  recording  wattmeters,  switches  and 
fuses,  and  the  regulator  for  the  field  winding  of  the  motor.  From  this 
switchboard  the  "  line"  is  carried  on  oil  insulators,  after  having  been 
transformed  in  the  step-up  transformers  from  a  potential  of  300  volts, 
to  one  of  6,000  volts,  to  the  switchboard  of  the  receiving  station.  Step- 
down  transformers  are  employed  there,  reducing  the  voltage  to  300, 
under  which  pressure  the  current  is  delivered  to  a  ten  horse  power, 
three-phase  motor.  This  is  belted  to  a  "  drill"  generator,  or  dynamo 
having  rotarv  bushes,  such  as  required  for  the  operation  of  the  percus- 
sion drill.  The  drill  exhibited  is  of  the  General  Electric  type.  Con- 
nection is  made  by  means  of  a  cable  armored  for  its  better  protection 
in  usage  in  the  mines.  A  ten  horse  power  mining  locomotive,  portable 
mining  outfits  consisting  of  a  diamond  drill  and  hoist  operated  by  the 
same  motor,  motor  and  pump,  sinking  pump,  etc.,  are  also  shown. 

A  board  filled  in  exposition  style  with  railway  supplies,  etc.,  a  few 
fan  motors  which  attempt  to  make  things  lively  by  means  of  colored 
ribbons  attached  to  their  frames  and  floating  in  the  air  currents 
produced;  a  search  light,  twenty-four  inch  projector,  four  large  ball 
clusters  on  poles,  contaning  each  forty  sixteen  candle  power  lamps 
and  two  cubes  of  fifty-four  sixteen  candle  power  each,  complete  the 
exhibit  so  far  as  the  Exposition  space  proper  is  concerned. 
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A  200  K.  w.  railway  generator  furnishes  current  for  cornice  light- 
ing, the  lamps  being  connected  five  in  series,  also  for  the  motor  of  the 
tower  elevators,  and  is  driven  by  a  double  piston  valve  engine  of  the 
Joshua  Hendy  Machine  Works,  of  San  Francisco,  cylinders  14  X  [8 
ins.,  belt  connected.  The  cylinders  are  oiled  by  the  Acme  light  drop 
lubricant.  This  dynamo  is  on  the  opposite  side  of  Machinery  Hall, 
near  the  boiler  house,  where  also  are  found  eight  arc  light  machines  of 
Thomson-Houston  make,  each  of  fifty  light  output.  They  are  driven, 
four  each,  from  a  countershaft,  which  in  turn  are  belted,  one  to  a  Buck- 
eye automatic  cut-off,  slide  valve  engine  of  200  H.  p.,  140  revolutions; 
cylinders  14  X  24  ins.,  the  other  one  to  a  150  H.  P.  Russell  engine  of 
190  revolutions,  cylinders  13  X  20  ins.,  and  fitted  with  the  Russell  auto- 
matic cut-off  slide  valve  and  flywheel  governor. 


Combination  Pole  Bracket. 


Superintendents  and  managers  of  electric  roads  have  long  felt  the 
want  of  an  improvement  in  bracket  suspension.  Among  a  number  of 
new  devices  for  bracket  construction  which  have  been  placed  on  the 
market  within  the  last  lew  months,  Wood's  combination  bracket  stands 
out  as  one  embodying  all  of  the  improvements  which  tend  to  make  it  a 
practical,  simple  and  durable  device.  The  pole  bracket  illustrated 
herewith  was  designed  to  overcome  all  of  the  difficulties  experienced  in 
bracket  suspension,  and  it  can  be  thoroughly  depended  upon  either  in 


Large  Motor  Equipment  for  Brooklyn. 

The  Curtis  Electric  Manufacturing  Company,  of  Jersey  City,  an- 
nounces that  it  has  closed  with  the  Brooklyn  City  Railroad  Company 
for  120  electric  car  equipments.  The  motors  furnished  will  be  its  well 
known  30  H.  p.  "  Box  "  type.  These  motors  have  been  in  use  on  the 
lines  of  the  Brooklyn  City  Railroad  Company  for  the  past  two  winters, 
running  in  competition  with  those  of  the  two  largest  electric  com- 
panies. The  fact  that  this  large  order  went  to  the  Curtis  Company 
shows  how  highly  its  apparatus  is  esteemed  by  the  officers  of  the  road. 


MA, 


New  Types  of  Line  Appliances 


The  accompanying  illustrations  show  some  line  appliances  sold  by 
the  Lynn  Manufacturing  Company,  of  Boston,  Mass.  The  construc- 
tion of  the  appliances  can  be  easily  seen  from  the  sectional  and  other 
engravings  shown  herewith. 

Each  piece  of  line  material  supplied  by  this  company  is  made  of 
bronze  or  metal  castings  which  have  been  thoroughly  tested  before 
leaving  the  factory,  and  is  insulated  with  "  Sinew  Compound  "  which 


COMBINATION  POLE  BRACKET. 


SOME  NEW  LINE  APPLIANCES  IN  SECTION  AND  READY  FOR  USE. 


single  or  double  track  work.  The  principal  objection  to  bracket  sus- 
pension is  the  rigid  construction  and  the  continual  hammering  effect 
received  from  the  trolley  wheel,  which  is  not  only  detrimental  to  the 
trolley,  trolley  wheel  and  line,  but  tends  to  loosen  the  bracket  and  in- 
crease the  arcing  and  burning. 

This  device  entirely  obviates  this  trouble.  By  reference  to  the 
above  cut  it  will  be  seen  that  a  straight  line  hanger  is  to  be  used  for 
supporting  the  trolley  wire  instead  of  the  ordinary  bracket  hanger. 
The  hanger  is  held  in  place  by  a  piece  of  one-quarter  or  five-sixteenths 
inch  span  wire  about  three  feet  long,  which  affords  a  flexible  support 
for  the  insulator.  This  bracket  is  similar  in  construction  to  the  ordi- 
nary bracket  now  in  use,  differing  only  in  the  fact  that  two  curved 
arms  which  support  the  span  wire  extend  over  the  brace  casting.  The 
span  wire  is  easily  adjusted  by  means  of  an  eye  bolt  at  the  extreme  end 
of  the  bracket.  All  objections  to  rigid  construction  have  been  over- 
come by  the  use  of  this  bracket,  and  the  liability  of  breakage  is  reduced 
to  a  minimum.  This  bracket  is  being  placed  in  the  market  by  the 
Wallace  Electric  Company,  Chicago,  and  was  designed  by  M.  M. 
Wood,  the  company's  electrical  engineer. 


Under  the  caption  of  "Anti-Friction  Materials"  Cassier's  Magazine 
for  March  publishes  an  article  by  K.  Hedges,  M.  Inst.  C.  E.  The 
use  of  oil  as  a  lubricant,  says  Mr.  Hedges,  is  to  separate  the  rubbing 
parts  of  machinery  and  to  diminish  the  friction  of  metal  upon  metal  by 
an  intervening  film  of  oil.  If  the  oil  is  supplied  in  sufficient  quantity  to 
cause  the  entire  separation  of  the  metals,  the  friction  is  reduced  to  the 
measure  of  the  viscidity  of  the  oil.  Where  an  insufficient  quantity  of 
oil,  or  a  poor  quality,  is  used,  friction  is  caused  by  the  interlocking  of 
the  metals  forming  the  revolving  and  stationary  parts  of  the  bearings. 
For  if  the  bearings  are  examined  under  a  strong  magnifying  glass  their 
roughness  is  very  apparent,  and  the  oil  used,  under  such  conditions, 
carries  along  with  it  particles  of  metal  that  are  gradually  torn  from 
either  the  revolving  shaft  or  the  bearing,  and  these  particles  aid  greatly 
in  increasing  the  friction  and  causing  further  wear  and  cutting.  It  is  a 
well  known  fact  that  heavy  lubricants  effect  a  better  separation  of  the 
metal,  and  with  less  wear  and  tear,  than  lubricants  that  are  more  limpid. 
Of  all  the  various  materials  tried,  graphite,  especially  flake  graphite,  is 
proving  quite  successful  in  reducing  friction  and  curing  hot  bearings. 
The  conditions  of  success,  so  far  as  lubrication  with  graphite  is  con 
cerned,  are:  The  graphite  must  be  soft  and  yielding,  absolutely  pure, 
free  from  grit,  and  the  flake  of  uniform  size. 


has  achieved  a  reputation  for  its  insulating  qualities,  toughness  and 
durability. 

The  Lynn  Manufacturing  Company  has  issued  an  attractive  cata- 
logue giving  descriptions  and  illustrations  of  its  special  line  and  over- 
head electric  railway  material. 

Improvement  in  Paneled  Switchboards.  /|w 


The  disastrous  results  usually  incident  to  short  circuits  in  power 
stations  are  too  well  known  to,  and  have  been  too  vividly  impressed 
upon,  street  railway  managers  to  need  further  description  here.  A 
precautionary  device,  which  could  always  be  relied  upon  to  give  com- 
plete and  independent  control  of  each  section  into  which  the  system  is 
divided,  has  for  years  past  been  a  real  necessity  in  every  complete 
station  equipment.  This  section  control  is  needed  to  avoid  the  disable- 
ment of  the  entire  system  by  trouble  on  any  one  section  which  may 
arise  from  a  variety  of  causes.  Furthermore,  a  proper  system  of 
feeder  distribution  and  section  control  serves  another  useful  purpose, 
for  if  a  short  circuit  on  one  section  cut  off  all  the  current,  a  severe 
mechanical  strain  is  placed  upon  the  station  machinery,  and  still  an- 
other strain  occurs  if  the  load  on  all  the  sections  is  thrown  on  simul- 
taneously. A  suitable  division  of  the  system  into  sections,  each  of 
which  is  controlled  at  the  station,  is  therefore  desirable  for  every 
electric  railway. 

In  order  to  provide  for  this  convenient  and  necessary  control, 
the  General  Electric  Company  has  still  further  projected  its  feeder 
panels,  which  are  made  for  different  numbers  of  feeder  circuits;  that 
known  as  from  "  C"  adapted  for  two  circuits,  being  shown  in  the  illus- 
tration. It  is  fitted  with  a  circuit  breaker,  two  ammeters,  and  two 
single  pole  switches  for  each  feeder. 

The  automatic  circuit  breaker  is  known  as  form  K,  and  is  of  the 
latest  and  most  improved  design.  It  will  interrupt  repeated  short 
circuits  without  damage  to  itself,  and  can  be  instantly  reset.  The 
magnetizing  coils  will  carry  1,200  amperes  continuously,  and  can  be 
adjusted  to  1,800  amperes  for  temporary  overloads.  The  fuses  are  of 
excellent  design  and  can  be  cheaply  and  quickly  replaced.  They  are  of 
copper  and  are  coiled  to  secure  some  electric  magnetic  effect  and 
diminish  the  flashing  when  melting  from  overload.  The  terminals  are 
made  with  a  view  to  avoid  the  damage  from  any  ordinary  short  circuit. 

These  panels  are  designed  to  be  bolted  side  by  side  with  the  gen- 
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erator  panels,  and  are  supported  by  vertical  angle  irons,  which  can 
readily  be  bolted  to  the  angle  irons  furnished  with  the  generator 
panels.  The  bus  bar  is  of  the  same  height,  so  that  the  feeder  panels 
can  be  connected  in  circuit,  by  simply  extending  the  line  bus  bar  of  the 
generator  panels. 

Some  of  the  forms  of  these  panels  are  equipped  with  circuit 
breakers  and  some  with  fuses.  The  circuit  breaker  acts  more  quickly 
in  opening  the  circuit  and  can  be  more  quickly  closed.  The  fuse  acts 
more  slowly,  but  when  blown  cannot  be  replaced  as  quickly  as  the 
circuit  breaker  can  be  closed;  and  although  the  first  cost  is  less,  the 


chilled.  The  cooling  water  enters  the  condenser  from  the  circulating 
pump  through  the  inlet,  C.and  passes  into  the  chamber,  F.  From  this 
point  it  enters  a  series  of  small  tubes  which  extend  inside  of  larger 
tubes  to  a  point  near  the  back  end  of  the  latter.  In  returning  through 
the  larger  tubes,  the  water  passes  through  the  annular  space  between 
the  two  tubes.  It  is  thus  spread  out,  giving  a  high  velocity  to  the 
inner  skin  or  surface  of  the  large  tube,  which  sweeps  away  very  rapidly 
the  heat  of  the  steam  on  the  outer  surface  of  the  latter  tubes.  From 
G,  the  water  passes  to  H,  is  again  subjected  to  the  same  operation  as 
before,  and  leaves  the  condenser  through  the  passage  nozzle,  D. 
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FEEDER  PANEL  FOR  SWITCHBOARD. 


FIGS.  1  AND  2.— WHEELER  SURFACE  CONDENSERS. 


cost  of  renewing  fuses  is  greater  than  that  of  maintaining  the  circuit 
breaker. 

Feeder  panels  thus  made  will  prove  valuable  acquisitions  to  every 
station  switchboard.  They  have  already  demonstrated  their  indis- 
pensability  and  are  now  being  made  in  large  numbers  to  meet  a  rap- 
idly increasing  demand. 


Wheeler  Surface  Condensers. 


The  use  of  Wheeler  surface  condensers  is  extending  so  rapidly  in 
electric  and  cable  railway  power  houses  that  an  explanation  of  their 
peculiar  features  and  method  of  operation  will  be  both  interesting  and 
instructive. 

The  Wheeler  condenser  is  the  result  of  extensive  and  wide  experi- 
ence in  condensing  steam.  The  principle  on  which  it  is  constructed  is 
that  of  exposing  as  much  surface  as  possible  of  the  cooling  medium  to 
the  exhaust  steam,  and  producing  a  uniform  temperature  in  the  con- 
denser, making  one  portion  as  efficient  as  another.  The  tubes  are 
arranged  so  that  they  are  free  to  expand  and  contract,  without  the  use 
of  packings  of  any  kind.  The  tubes  are  also  so  arranged  as  to  be  easily 
removed,  so  that  the  condenser  can  be  cleaned  and  kept  in  working 
order  without  serious  delays  or  stoppages. 

Referring  to  Fig.  i,  the  exhaust  steam  enters  the  inlet  nozzle,  A, 
and  is  distributed  evenly  throughout  the  chamber  by  the  baffle  plate,  O. 
After  being  condensed  it  passes,  with  the  vapors,  to  the  air  pump 
through  the  outlet,  B.  As  will  be  noticed,  there  is  ample  room  in  the 
bottom  of  the  condenser  for  the  water  of  condensation,  so  that  it  cannot 
accumulate  and  come  in  contact  with  the  lower  tubes  and  become 


Fig.  2  shows  an  external  view  of  the  Wheeler  "Admiralty  "  type 
of  condenser,  which  is  not  only  used  extensively  in  marine  service,  but 
is  very  popular  in  connection  with  stationary  engines.  The  tubes  of 
this  condenser  are  of  the  plain,  single  type,  secured  with  patent  brass 
screw  gland  ferules,  etc.  Either  type  of  condenser  can  be  mounted 
upon  the  air  and  circulating  pumps,  as  shown  in  both  cuts,  or  is  fur- 
nished separately  to  be  operated  by  centrifugal  pumps  belted  to  the 
main  engine. 

For  railway  power  stations  and  electric  light  plants  the  surface 
condenser  is  rapidly  taking  the  place  of  the  jet  condenser,  owing  to  the 
safety  and  security  which  it  adds  to  the  engine,  in  addition  to  the  value 
of  the  vacuum  and  the  usual  advantages  gained  by  the  addition  of  any 
condenser.  In  localities  where  water  is  unsuited  for  boiler  purposes 
the  surface  condenser  is  of  special  value,  because  the  water  of  condensa- 
tion does  not  come  in  contact  with  the  circulating  water,  and  conse- 
quently is  returned  to  the  boiler  in  a  pure  and  distilled  state. 

The  Wheeler  Condenser  &  Engineering  Company  has  offices  at 
3g  and  41  Cortlandt  Street,  New  York,  and  its  works  at  Carteret, 
N.  J  ,  where  are  the  best  facilities  in  the  line  of  special  tools,  etc.,  for 
making  condensers  of  every  description. 


The  Philadelphia  Electric  Elevated  Street  Railway  Company  was 
incorporated  on  March  13,  with  a  capital  stock  of  $200,000.  The 
president  of  the  company  is  Wm.  D.  Marks.  Others  interested  are 
D.  S.  Lindsay,  Wm.  J.  Hamilton  and  Joseph  Blair,  all  of  Philadelphia. 

The  Washington,  Burnt  Mills  &  Sandy  Spring  Railway  Company 
has  been  incorporated  by  George  W.  Cissell,  Ralph  L.  Gait,  of  the 
District,  and  Asa  M.  Stabler,  John  Miller, of  Maryland,  and  others. 
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Manufacture  of  Veneer  for  Car  Seats  and 
Ceilings  at  Newport,  Vt. 


-1 


W.  P.  SEGUINE. 


Those  conversant  with  the 
manufacture  of  veneer  are  aware 
that  there  are  several  ways  in 
which  it  is  cut.  For  the  informa- 
tion of  those  unacquainted  with 
the  several  processes,  the  follow- 
ing description  is  given  of  the 
method  of  rotary  cutting  as  prac- 
tised every  week  day  in  the  year 
at  the  mills  of  the  Frost  Veneer 
Seating  Company  in  Newport,  Vt. , 
and  Antigo,  Wis.  The  other 
methods  of  cutting  logs  for  the 
manufacture  of  veneer  are  by  saw- 
ing and  slicing,  each  of  which  has 
its  advantages. 

At  Newport,  Vt.,  the  Frost 
Company  has  a  mill  40X85  ft., 
three  stories  high,  and  with  a  saw 
room  on  the  lake  side  24  ft. 
square.  This  building  is  all  occu- 
pied for  the  manufacture  of  veneer, 
and  in  connection  with  this  build- 
ing is  a  factory  40X100  ft.,  where 
the  veneer  is  made  up  into  many 
different  forms,  such  as  chair  seats,  car  ceilings,  settees  and  many 
other  articles  too  numerous  to  mention. 

But  the  present  article  has  only  to  do  with  the  cutting  of  the  veneer, 
beginning  with  the  logs  in  Canada  ninety  miles  from  the  mill.  These 
logs  are  shipped  over  the  Quebec  Central  Railroad  to  Newport,  in  the 
winter  time,  and  unloaded  on  top  of  the 
ice,  which,  for  the  benefit  of  those  un- 
acquainted with  the  winters  of  that  neigh- 
borhood, it  should  be  said,  is  often  three 
feet  thick.  Those  logs  that  are  not  cut 
up  go  to  the  bottom  of  the  lake,  which 
inside  of  the  boom  is  from  four  to  twelve 
feet  deep.  It  is  very  essential  that  veneer 
logs  be  kept  under  water  during  the 
summer  season  to  prevent  season  checking 
and  sap  stain.  The  logs  are  taken  from 
the  lake  by  two  men  in  a  heavy  boat.  This 
boat  is  provided  with  a  windlass,  and  the 
logs  are  raised  from  the  bottom  with  a 
pair  of  tongs.  Four  are  attached  on 
either  side  of  the  boat,  when  with  the 
windlass  the  boat  is  pulled  to  the  foot  of 
the  slip.  Here  a  bull  chain  is  attached 
to  two  or  three  of  the  logs  and  they  are 
pulled  into  the  saw  room  by  steam  power. 

In  the  saw  rocm  the  logs  are  cut  in 
blocks,  from  four  to  six  feet  long,  by 
means  of  a  patent  saw  machine,  shown  in 
Fig.  3,  and  which  well  performs  the  work 
for  which  it  is  designed.  About  2,500  ft. 
of  logs  are  cut  up  daily  and  put  in  the 

steam  tank,  where  they  are  steamed  from  six  to  ten  hours.  As  there 
are  two  tanks,  one  is  being  filled  while  the  other  is  being  emptied. 
From  the  tank  the  logs  are  rolled  to  the  cutting  room,  and  the  bark 
taken  off;  th's  process  in  veneer  parlance  is  termed  "  rossing."  They 
are  then  centered,  which  means  that  a  hule  is  bored  in  each  end  about 


the  sheets  off  in  a  continuous  piece  to  the  core,  which  is  six  inches  in 
diameter,  but  at  Newport  the  sheets  are  usually  pulled  on  to  a  table 
twenty  feet  long,  and  are  broken  up,  running  layer  upon  layer.  Two 
men  at  the  far  end  of  the  table  then  cut  the  sheets  in  squares,  as  de- 
sired for  use.  By  the  aid  of  little  knives,  called  "  spurs,"  set  at  right 
angles  to  the  log,  the  veneer  can  be  cut  any  desired  width.  The 
widest  veneer  which  can  be  put  on  the  machine  shown  is  six  feet,  but 
the  bulk  of  the  veneer  is  cut  in  widths  of  from  fourteen  to  twenty-one 
inches.  It  requires  four  men  to  operate  the  machine,  two  to  cut  the 
veneer  at  the  end  of  the  table,  one  to  take  off  the  bark,  and  two  to  cut 
up  the  logs  and  put  them  in  the  tank. 

From  the  cutting  room  the  veneer  is  taken  on  an  elevator  to  the 
dry  rooms,  where  girls  place  two  sheets  at  a  time  in  racks  made  for  the 
p  irpose.  The  rolls  are  taken  to  another  dry  room,  and  spread  out, 
stood  on  edge,  or  built  in  pyramids,  as  the  case  may  be.  The  dry 
veneer  is  taken  out  by  one  man,  and  carried  to  the  sorting  room, 
where  it  is  graded  for  the  different  uses  to  which  it  is  best  adapted. 
From  this  room  it  is  taken  to  the  glue  room,  but  as  the  object  of  this 
article  is  only  to  describe  the  manufacture  of  veneer,  we  will  leave  the 
subject  with  one  or  two  casual  remarks. 

A  person  standing  by  the  veneer  machine  with  a  perfect  log  about 
twenty  to  twenty-six  inches  in  diameter,  and  seeing  the  veneer  roll 
off,  is  led  to  exclaim,  what  a  mine  of  wealth  there  must  be  in  cutting 
veneer.  But  reverse  the  thing,  and  get  a  poor  log  in  the  machine, 
and  see  armful  after  armful  go  into  the  fire  room.  The  exclamation 
will  be  of  a  very  different  character.  Many  apparently  good  logs  are 
found  to  be  nearly  worthless  when  cut  in  veneer.  The  logs  princi- 
pally used  are  birch,  although  some  elm  and  bass  are  used  in  the  work. 

More  might  be  said  on  the  subject,  but  the  principal  points  have 
been  described  and  it  only  remains  to  give  a  short  sketch  of 
W.  P.  Seguine,  general  manager  of  the  railroad  department  of 
the  Frost  Veneer  Seating  Company,  whose  portrait  appears  on  this 
page. 

Mr.  Seguine  was  one  of  the  earliest  pioneers  in  perforated  seats 


FIG.  1. -FROST  VENEER  SEATING  CO.'S  FACTORY— N EWPORT,  VT. 


and  veneers.  While  in  the  service  of  the  late  firm  of  Gardner  &  Com- 
pany, he  put  into  use  the  first  veneer  seating  ever  used  by  a  public 
conveyance.  This  was  in  the  old  steamer  "  Shady  Side,"  a  trifle  over 
twenty  years  ago.  In  this  test  veneer  gained  public  favor  and  also 
began  for  Mr.  Seguine  a  record  as  a  railroad  supply  man.    At  the 


FIG.  2— CUTTING  ROOM — VENEER  FACTORY,  NEWPORT,  VT. 

one-half  inch  deep.  With  a  crane  they  are  then  swung  into  the  ma- 
chine illustrated  in  Fig.  2. 

The  log  rotates  toward  the  knife  which  is  slowly  but  surely  creep- 
ing up  to  the  log  at  a  rate,  which  can  be  gauged  by  the  operator,  so  as 
to  cut  veneer  so  thin  that  it  will  take  sixty  layers  to  make  an  inch,  or 
by  giving  it  a  more  rapid  rate,  so  thick  that  it  will  require  only  four  of 
these  sheets  to  make  an  inch.  In  other  words,  the  machine  can  be 
gauged  so  as  to  cut  veneer  any  thickness  from  one-sixtieth  to  one- 
fourth  of  an  inch.    After  the  log  is  rounded  up  it  is  possible  to  take 


FIG.  3.— SAWING  ROOM — VENEER  FACTORY,  NEWPORT,  VT. 

building  of  the  Third  Avenue  L  road,  New  York,  he  seated  all  the 
stations  from  the  South  Ferry  to  Harlem.  Following  this  came  the 
building  of  the  West  Shore  Railroad,  and  he  furnished  all  stations  with 
seats  and  settees  from  New  York  to  Buffalo.  He  has  also  done  work 
for  the  Pennsylvania  Railroad  system  for  twenty  years,  and  his  veneers 
are  now  in  all  parts  of  the  world. 

Mr.  Seguine  is  a  thorough  mechanic  and  understands  his  business 
from  the  log  up,  finding  himself  at  home  in  the  veneer  mill,  in  the 
factory  or  at  the  setting  up  of  his  work. 
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Portable  Thomson  Recording  Wattmeter 
for  Street  Car  Testing. 

It  is  frequently  necessary  in  electric  street  railway  practice  to  test 
the  power  consumption  of  the  cars,  and  heretofore  the  General  Electric 
Company  has  furnished  a  500  voltmeter  mounted  rigidly  within  a 
mahogany  box  for  this  purpose.  This  was,  however,  found  not  to  be 
without  faults.  The  mechanism  being  rigidly  mounted,  the  meter  was 
subjected  to  violent  jars  which  frequently  interfered  with  its  accuracy, 
shortened  its  life  and  rendered  it  unsatisfactory.  Experiments  have 
been  going  on  for  some  time  past  to  evolve  a  satisfactory  portable 
recording  meter  for  the  purpose  named,  and  the  General  Electric  Com- 
pany now  announces  one  which  will  satisfy  the  many  requirements  of 
street  railway  service. 

The  meter  in  question  consists  of  a  Thomson  recording  meter 
mounted  on  a  skeleton  metal  frame,  and  having  a  capacity  of  twenty- 
five  amperes  at  500  volts.  It  is  mounted  within  a  polished  wood  car- 
rying case  about  two-thirds  the  size  of  the  former  type.    Instead  of 


PORTABLE  RECORDING  WATTMETER. 

being  rigidly  mounted  in  the  case,  the  meter  is  suspended  between 
two  networks  of  interlaced  rubber  cord,  or,  as  it  were,  between  two 
rubber  hammocks.  This  method  of  suspension  saves  the  meter  from 
violent  agitation  or  shocks,  and  renders  its  accuracy  reliable.  It  is 
the  first  time  that  this  system  has  been  applied  to  the  recording  meter, 
and  it  is  a  feature  that  will  recommend  it  to  all  street  railway  men.  The 
meter  may  be  used  placed  upon  the  floor  of  the  car  with  absolute  safety 
and  convenience,  and  gives  perfectly  accurate  readings. 

This  portable  meter  is  normally  rated  at  twenty-five  amperes.  In 
testing  cars,  however,  the  current  will  frequently,  for  short  intervals, 
very  greatly  exceed  this,  as  when  starting,  or  upon  heavy  grades,  but 
this  meter  is  so  constructed  as  to  record  these  sudden  bursts  of  current 
accurately,  and  enormous  overloads  may  be  carried  through  the  meter 
for  short  intervals  without  detriment  to  the  instrument  or  impairment 
of  its  accuracy. 

The  meter  has  been  subjected  to  careful  and  severe  tests  with 
absolutely  satisfactory  results. 

/  

An  Electric  Signaling  System  for  Cable  Roads. 


/ 


An  electric  signaling  system  whereby  the  necessary  signals  may  be 
transmitted  from  any  point  on  the  road  to  the  power  house,  has  been 
recently  put  in  operation  on  the  Third  Avenue  cable  road  in  this  city. 
This  system  is  the  invention  of  Frederick  Pearce,  of  New  York.  The 
signals  consist  of  a  certain  number  of  strokes  on  a  gong,  and  are 
sounded  and  registered  at  all  the  power  houses.  Any  arbitrary 
arrangement  of  signals  may  be  used.  As  employed  on  the  Third 
Avenue  road,  one  stroke  of  the  gong  means  "Stop  the  cable";  two, 
"Go  easy";  three,  "Go  ahead,  O.  K.",  and  four,  "Fire."  There  are 
two  gongs  in  each  power  house,  the  larger  one  of  which  rings  for 
signals  relating  to  the  cables  operated  from  the  65th  Street  power 


house,  and  the  smaller  to  those  operated  from  the  Bayard  Street  power 
house.  There  is  also  an  annunciator  connected  with  the  gong  which 
shows  whether  the  up  or  down  cable  is  in  trouble. 

The  signaling  apparatus  consists  of  devices  called  automatics. 
These  are  contained  in  small  boxes  covered  by  manholes  at  certain 
points  along  the  line.  The  manholes  are  placed  as  nearly  as  possible 
on  the  north  side  of  every  other  cross  street,  and  where  the  streets  are 
numbered,  on  those  bearing  even  numbers.  The  boxes  are  also  num- 
bered, where  practicable,  to  correspond  with  the  number  of  streets 
they  are  nearest  to.  Every  signal  received  at  the  power  house  is 
printed  iipon  a  tape  and  the  time  of  receipt  recorded  automatically. 
Whenever  a  stop  signal  is  received,  a  wrecking  wagon  from  the  near- 
est repair  station  is  sent  to  the  point  from  which  the  signal  is  sent. 
There  being  five  of  these  stations  along  the  line  of  the  road,  it  can  be 
readily  seen  that  assistance  can  be  rendered  at  any  point  in  a  very  short 
time. 

The  automatic  or  signaling  apparatus  consists  of  a  bronze  cylinder 
nine  inches  long  and  three  and  a  half  inches  in  diameter,  closed  at  one 
end  by  a  diaphragm,  and  at  the  other  by  a  solid  cap.  In  the  interior 
of  this  cylinder  is  the  mechanism  for  automatically  transmitting  the 
number  of  the  box.  This  mechanism  is  attached  rigidly  to  the  frame- 
work of  the  manhole  and  the  box  has  a  slight  play  about  it,  governed 
by  the  flexible  diaphragm  at  one  end.  At  the  closed  end  of  the  box  is 
attached  a  handle  that  may  be  swung  into  a  vertical  position,  by  which 
the  box  may  be  raised  to  send  the  signals. 

When  it  becomes  necessary  to  send  a  signal,  the  conductor  of  the 
car  proceeds  to  the  nearest  manhole,  raises  the  corner  and  lifts  the 
handle  of  the  automatic  to  a  vertical  position,  then  by  raising  the 
automatic,  an  electrical  circuit  is  broken,  and  signals  sent  to  the  power 
house  according  to  the  number  of  times  the  automatic  is  raised.  The 
general  signal  used  is  one  stroke  of  the  gong,  meaning  to  stop  the 
cable.  The  lifting  of  the  automatic  to  send  the  first  signal  winds  the 
interior  mechanism,  whereby  the  number  of  the  box  is  transmitted. 
When  the  conductor  replaces  the  manhole  cover  to  return  to  his  car  the 
handle  is  pressed  down  against  a  diaphragm  on  the  top  of  the  box, 
thereby  releasing  the  mechanism  and  transmitting  the  box  number. 
The  handle  may  also  be  depressed  by  hand  if  necessary.  Electrical 
connections  may  be  made  at  each  manhole  and  telephones  attached  to 
communicate  with  the  power  house  if  required. 

The  automatics  are  by  their  construction  air  and  moisture  proof, 
and  there  is  nothing  to  get  out  of  order.  As  this  apparatus  operates 
on  a  closed  circuit,  any  defects  in  the  line  are  at  once  noted  at  the 
power  house,  and  may  be  repaired. 


Work  at  the  Factory  of  the  Barney  &  Smith 
Company. 


This  large  and  progressive  company  is  more  than  satisfied  with  its 
advent  into  the  street  railway  field.  Its  managers  report  an  excellent 
trade.  A  trip  through  the  extensive  shops  of  the  company  was  recently 
made  by  a  representative  of  this  paper,  who  saw  evidences  of  great 
activity.  He  noticed  under  construction  seven  open  cars  for  the  Mt. 
Adams  &  Eden  Park  Incline  Railway  of  Cincinnati,  six  of  which  are 
grip  cars,  with  seven  reversible  and  one  stationary  seats,  and  one  trailer, 
with  seven  reversible  and  two  stationary  seats,  one  on  the  outside. 
These  cars  are  all  built  with  one  bulkhead,  as  they  are  to  run  on  a 
loop.    They  are  twenty-five  feet  six  inches  over  all. 

The  company  is  also  building  for  the  Mt.  Adams  &  Eden  Park 
Incline  Railway  eight  open,  electric  motor  cars,  thirty  feet  long,  with 
seven  reversible  and  two  stationary  seat,  and  no  seats  on  the  plat- 
forms. These  cars  are  built  with  bulkheads  on  both  ends,  and  when 
completed  will  certainly  present  an  elegant  appearance. 

But  the  pride  of  the  shop  is  the  lot  of  forty  cars  now  under  con- 
struction for  the  Cincinnati  Street  Railway  Company,  of  Cincinnati. 
Part  of  these  have  been  delivered,  and  reflect  great  credit  upon  the 
company.  They  are  being  built  twenty-seven  feet  over  all,  and  eight- 
een feet  on  the  inside,  and  have  detachable  vestibules  on  one  end. 
The  side  windows  are  four  in  number,  and  consequently  very  large, 
being  48 X  30  ins. ,  of  French  plate,  bevel  edge  glass,  very  highly  polished. 
The  end  doors  are  double  hung,  patent  rollers.  The  interior  is  finished 
in  cherry,  highly  polished,  and  elaborately  carved.  The  ceiling  is  in 
birdseye  maple  handsomely  decorated  with  variegated  leaf.  The  thick 
windows  are  glazed  with  three-sixteenths  inch,  polished,  bevel  edge 
plate  glass,  with  chipped  center.  The  strap  rails  are  of  solid  bronze 
tubes,  instead  of  the  old-fashioned  wooden  rail  ordinarily  used.  The 
seats  are  upholstered,  and  are  covered  with  crimson  plush.  Burrovves 
curtains,  forty-eight  inches  in  width,  are  used.  The  Cincinnati  Street 
Railway  Company  is  to  be  congratulated  on  the  elegant  appearance  of 
these  cars. 

Also  complete  and  ready  for  shipment  is  a  full  equipment  for  the 
Capitol  Street  Railway  Company,  of  Frankfort,  Ky.  These  cars  are 
all  mounted  on  Barney  &  Smith  new  improved  trucks,  are  sixteen  feet 
long  (inside),  and  make  a  very  stylish  showing.  One  of  the  cars  is  a 
twenty-two  foot  body,  mounted  on  a  pair  of  Barney  &  Smith's  double 
trucks,  and  is  intended  for  hauling  freight.  It  is  equipped  with  four 
twenty-five  horse  power  motors,  and  will  be  expected  to  draw  freight 
cars  to  and  from  factories  located  on  a  belt  line  of  this  road.  At  the 
factory  are  also  ten  cars  for  the  Philadelphia  Traction  Company,  all  of 
which  are  to  be  open,  twenty-seven  feet  long,  with  six  reversible  and 
two  stationary  seats.    These  cars  will  have  bulkheads  on  each  end. 

The  Barney  &  Smith  Car  Company  has  also  an  order  from  the 
Canton  &  Massillon  Street  Railway  Company  for  nine  open  cars, 
twenty-six  feet  over  platforms,  with  seats  all  reversible,  and  vestibules 
on  both  ends,  seven  of  which  will  be  mounted  on  Barney  &  Smith's 
new  improved  trucks. 
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Eighth  Annual  Meeting  of  the  International 
Street  Railway  Association. 


(From  Our  Special  Correspondent.') 

The  programme  for  the  eighth  annual  meeting  of  the  International 
Street  Railway  Association,  which  will  occur  at  Cologne,  next  August, 
is  as  follows: 

I.   TRACK  CROSSINGS. 

The  subject  of  crossings  appeared  in  the  programme  of  the  gen- 
eral meeting  of  1S93.  The  following  request  was  then  made:  "State 
what  proportion  of  the  expense  of  the  installation  and  maintenance  of 
grade  crossings  between  steam  and  street  railway  lines,  such  as  gate- 
houses, gates,  signals,  etc  ,  is  borne  by  the  steam  railway  company  and 
by  the  street  railway  company. 

Have  you  any  new  information  to  furnish  or  new  observations  to 
present  in  regard  to  this  question? 

2.  LUBRICATION. 

The  programme  of  the  general  assembly  of  1893  contained  the 
following  questions:  "What  lubricants  are  employed  on  your  locomo- 
tives and  cars?  State  the  cost  of  lubrication  per  axle  kilometer."  Have 
you  any  new  information  upon  this  subject?  What,  according  to  your 
knowledge,  are  any  local  conditions  which  should  affect  the  selection 
of  lubricants?    What  effect  does  quality  have? 

3.  SHOEING. 

Have  you  made  any  trial  of  strap-shoes?  What  manner  of  using 
them  did  you  adopt?  What  are  the  results  in  respect  to  the  work  and 
condition  of  the  horse?  What  is  the  expense  compared  with  the  cost  of 
the  ordinary  shoe? 

4.  RAILS. 

Describe  the  type  of  rail  you  use.  What  have  been  the  faults 
which  you  have  found  with  it?  What  has  been  the  wear,  and  for  how 
long  a  time  has  the  rail  been  in  service?  What  is  the  amount  of  traffic  on 
the  line  and  what  is  the  vehicular  wear?  How  do  the  joints  stand  up  and 
how  do  the  rails  keep  to  gauge?  Is  your  track  sufficiently  solid  to 
enable  it  to  stand  up  in  case  a  system  of  electric  or  mechanical  traction 
should  be  substituted  for  animal  power?  State  to  what  type  of  rail 
you  would  give  the  preference  in  a  pavement  of  macadam,  Belgian 
block,  wood,  asphalt,  etc. 

5.  ELECTRIC  TRACTION.  INSTALLATION. 

Describe  the  system  of  electric  traction  which  you  have  adopted. 
What  is  the  length  of  line  equipped,  and  what  is  the  topography  of  the 
route,  especially  the  grades  on  the  lines? 

What  is  the  maximum  radius  of  your  curves?  Do  any  curves 
occur  on  the  grades? 

What  is  the  horse  power  of  your  central  station? 

What  is  the  number  of  motor  cars  composing  your  rolling  stock, 
and  what  is  the  seating  capacity  of  the  cars. 

Do  you  think  that  the  ordinary  type  of  horse  car  is  suitable  tor 
electric  traction?  Do  you  think  that  the  employment  of  double  decked 
cars  is  to  be  recommended  for  this  service. 

What  has  been  the  total  cost  of  the  installation?  Per  kilometer 
for  track?    Per  kilometer  for  overhead  line?    Per  motor  car? 

What  was  the  expense  of  changing  over  or  rebuilding  the  roadbed. 

OPERATION. 

What  in  ordinary  service  is  the  current  and  voltage  which  you  use 
on  the  line?    What  are  the  same  required  for  maximum  service? 

What  is  the  average  speed  of  your  cars  per  hour? 

What  is  the  average  number  of  cars  in  operation  and  the  average 
number  of  kilometers  run  daily  by  the  cars?  Give  this  information 
for  motor  cars  and  for  trail  cars. 

State  the  maximum  number  of  cars  vvhich  you  can  put  in  operation 
at  the  same  time  and  the  total  maximum  daily  mileage  of  the  cars. 

Give  this  information  for  motor  cars  and  for  trail  cars. 

State  the  expenses  of  operation  per  motor  car  kilometer.  N.  B. — 
the  expense  of  operation  should  include  the  cost  of  producing  the 
motive  power,  the  wages  of  employes,  and  the  depreciation  of  the 
plant. 

State  what  accidents  have  occurred  in  your  operation  by  electricity. 
What  have  been  the  cost  and  the  results  of  these? 

6.   HEATING  OF  CARS. 

Have  you  had  any  experience  in  the  heating  of  your  cars,  and 
what  have  been  the  results? 

What  system  do  you  employ,  and  what  are  its  advantages  and  dis- 
advantages? What  was  the  original  cost  per  car  and  what  is  the  cost 
of  maintenance  per  car  day? 

7.  FEEDING  HORSES. 

What  composes  the  normal  rations  of  your  horses?  Especially 
what  were  the  conditions  that  determined  you  to  employ  a  greater  or 
less  quantity  of  hay,  straw  (as  food),  barley  and  corn? 

From  economical  or  local  considerations  should  the  choice  of  food 
be  made  to  depend  in  any  way  upon  climatic  conditions? 


The  Cost  of  Producing  Electricity. 


At  the  meeting  of  the  National  Electric  Light  Association,  at 
Washington,  February  27,  28  and  March  I,  the  Committee  on  Data, 
consisting  of  H.  M.  Swetland,  T.  Carpenter  Smith,  E.  F.  Peck,  G.  G. 

TABULATED  STATEMENT  OF  DATA. 
(Where  there  are  blanks  In  the  table,  details  were  not.  giv<>rO 


Hours. 


24 
14 


W2 
(34 
\22 

7 
10 
(14^ 
\  7 

6 

14.6 
6.5 
24 


fine. 
-I  arc. 
(pwr 


24 

15 
(13 
110 
6 

8 

S  8 
\  1 

24 
24 
24 
24 


(15 

\  4 
I  7 
"(12?3 

(inc.  24 
^pwr.  18 

(arc    . . 


(inc. 
(arc. 

(inc. 
(arc. 

( pwr 
line, 
(inc. 
"(arc. 
|lnc. 
"(arc. 
line, 
"(arc. 
J  Inc. 
(arc. 


Application  is  to  be  made  for  a  charter  for  the  Berks  &  Dauphin 
(Pa.)  Traction  Company,  the  incorporators  being  D.  B.  King,  C.  J. 
Lewis,  H.  G.  Culp,  C.  Q.  Guldin,  S.  R.  Miner,  H.  M.  Brownback  and 
G.  Reuntrow  Seidel.  This  is  understood  to  be  the  first  move  in  the  pro- 
ject of  building  a  chain  of  trolley  roads  from  Harrisburg  to  Philadel- 
phia, via  Reading  and  Lebanon. 


(inc. 
"(arc. 
(inc. 
-I  arc. 
(pwr. 

(inc. 
"l  aro. 
J  inc. 
(arc. 
(inc. 
"(arc. 
line, 
(arc. 


(inc. 
"(arc. 


6 

14^ 
(15  Inc. 
(18  pwr 
15 
11 
5^ 
12 
13 
11 
16 
12 
24 
8 
7 

15V£ 
6 

15^ 
13 

14# 

14 

15 

21 

14 

ey» 

6 

24 

8 
24 
16.3 
12 

5 
15 

7 

7 

12 
18 
12 


25 
10 
10 


10.46 
(14 

in 

11 

7% 
14 


Amperes. 


583 
101 


(  25  inc. 
'(  18  arc. 
(800  inc. 
(  6.8 
201 
10 
879'^ 
4& 
225 
20 
6.8 
7 


39 

9.6 
296 
150 
400 
10 
(300 
(  10 
19 

nz% 

OH 
4,409 
S4 
80 
145 

(200  inc. 
I  24  arc. 
(  ..  pwr 

234 

6.8 
285 
268 
369 
80 

/300  inc. 
(  10  arc. 

141 

26 
108 

65 

60 

20 
9X 

28 
400 
9J^ 

46 
160 
775 
240 

230 
8 

15 

10 

20 

10 
1,600 
373 

22% 
8*0 
156 

30 
500 
100 
200 

33.56 

25 

26 
350 
180 
9.5 

30 

122 

(inc.  19.25 
(arc.  9.6 
1,200 

220 

217.7 
(inc.  22 
(arc.  6.8 

120 

120 

'266 
10 
20 
203 
(inc.  30J<r 
(arc.  52 
14 


volts. 


115 

120 


1,0011) 
1,500/ 
52) 
2,750/ 
1,100 

117) 
1,180/ 
2,000 

110 
1,046) 
1,632/ 
2,640 


1,050 
2,068 

600 

120 

113 

810 

120) 
1,050/ 
1,000 

110 

560 

122.1 
1,100 
2,000 

550 

125 
1,550 

"50  1 
500  / 
51K) 
52  / 
HO 
500 

'iioinc 

50  arc 

108 
1,000 
1.135 

525 
1,100 
1,100) 
1,000/ 
1,000 

52) 
2,100/ 
1,070 

203 

133 

110 
1.375 

104 
45 
53 
4,050 
1,000 
3,400 
52 

112 
1,000 

115 

120 

120 

112 
9.6 

225 
1,000 
1,000 
1,000 
1,000 

45 

110 

2.700 
1,100 
1,800 
110 
1,1001 

1,500/ 

125 

112 

113 
1,060) 
1,500/ 

112 

125 

"iio 

1,5' 0 
1,100 

115 
1,000) 

102/ 
54 
1,000 


Watt- 
hours 


1,609,070 
187,800 
386,385 
10,959,870 

312.000 

361,800 

2  090,000 

239,600 

59,500 
247,500 

381.023 

110.8M) 
315.360 
401,249 
982,800) 
172,058^ 
355,200) 
270,000 
587,600) 
81,000/ 

279,000 

152,000 
99,550) 
26,460/ 
12,920,136 
2.217,600) 
3,840,000} 
1,914.000) 
375,000) 
421,600} 
46,000) 

189,100 

283,820 

974,160) 
586.740 
720,000) 
133,000) 
3,000/ 
91.36S 
377,000 
•  1,838,700) 
614,250/ 
990,000 

272,250 

336,000 

552,550 

787,520 
389.7601 
2,455  20'/ 
211,300) 
81,812/ 
370,760) 
2,160/ 
12,090) 
526,500/ 
290.000) 
476,000/ 
1,248.000 
1,002.621 
313,666 
267,375 
131,680) 
3i,6i0/ 
1,344,(100) 
7,680} 
1,080,0  0) 
547,038 
300,0001 
12.500  f 
390.000) 
110,350/ 
138.6001 
307,800/ 
594,00ii) 
1)0,400/ 
87  330 

384,600 

3,750,000 
246.40J 
846,001 

201,120 
72,800 
135,000 
1,180,306 
308,i  00) 
165,000/ 
342,000 
171,197 

501,256 

5,670) 
75,000/ 


Pounds 
Coal. 


Kind. 


10,800 
2,940 
3,755 

64,155 

4,200 

8,000 

39,750 

16,420 

2,C00 
4,400 

7,300 

1.000 
6,980 
5,469 

30,852 

5,925 
7,000 

4,000 
1,404 
1.584 

70,351 

38,220 

7,942 

6,000 
5,450 

12,26 

2,000 

1,400 
4,200 

18,600 
8,960 
3,257 
3,500 
6,000 
6,500 

27,366 

3,000 
3,360 
6,100 

6,048 

6,500 
8,190 
2  880 
3,500 

1,681 

16,000 

4,805 
4,800 

7,380 

6,760 

4,300 

1,400 

2,000 

55,420 
2,100 
5,320 

1,800 

1,800 
2.400 
16,053 

12,000 

3.200 
3,640 

7,500 
3,200 


slack 


slack 
slack 


slack 

Ind.  block 

Ind.  block 

soft 
slack 

soft 

rea 

slack 

slack 

slack 

slack 
Pekay 


slack 


screenings 
hard  sc'gs 
Cumberland 


and  sc'gs. 

106 

Pittsbg.  nut 

31}£ 

and  slack 

53 

sort 

1E6 

bit.  slack 

67 

Lehigh  pea 

65 

buckwheat 

90 

133 

ant.  bkwt. 

110 

Ygy.  lump. 

83 

Pardee  soft 

96 

ant.  bkwt. 

93 

bituminous 

131 

Y'ghiogheny 

104 

bituminous 

98 

slack  and  nut 

111 

bituminous 

89 

buckwheat 

136 

buckwheat 

192 

Pittsburg 

122 

Leh.  V.  pea 

109 

bituminous 

76 

Cumberland 

85 

hard  rice 

152 

buckwheat 

114 

bituminous 

71 

slack 

68 

Sidney 

46 

buckwheat 

170 

bit.  slack 

62 

pea 

143 

soft  coal 

68 

coal 

117 

lump 

46 

112 

slack 

40 

bituminous 

56 

good  lignite 

73 

slack 

40 

McAl.  lump 

76 

Iowa  slack 

47 

buckwheat 

67 

coal 

25 

,  per  lb.  coal, 

91.7 
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H.  Blaxter,  C.  E.  Sco'lt,  presented  the  preceding  table  as  the  result  of 
their  efforts  to  procure  data  on  the  consumption  of  coal  in  generating 
electricity.  This  information  was  obtained  by  correspondence,  and 
does  not  compare  favorably,  the  committee  states,  with  the  results 
secured  in  generating  power  for  manufacturing  purposes.  Attention 
is  also  called  to  the  great  saving  in  operating  in  large  units  and  run- 
ning continuously,  as  shown  by  the  report,  which  shows  208  watt  hours 
per  pound  of  hard  screenings,  where  about  8,000,000  watts  were  gen- 
erated, running  full  twenty-four  hours,  as  against  the  report,  which 
claims  only  thirty  watt  hours  per  pound  of  soft  coal,  the  total  output 
being  less  than  60,000  watts  and  the  service  being  furnished  only  seven 
hours. 

In  order  to  facilitate  comparisons,  a  table  has  been  prepared  on 
the  basis  of  go  per  cent,  engine  efficiency,  with  same  dynamo  efficiency. 
Coal  per  hour  Watt  hours 


per  1.  H.  P.  per  lb.  of  coal. 

1.5  lbs.  should  produce   402.84 

2  "  "  "    302.13 

3  "  "  "    201.42 

4  "  "  "    151.06 

5  "  "  "   120.85 

6  "  "  "    100.71 

7  "  "  "    86.32 

8  "  "  "    75-53 

9  "  "  "    67.14 

10  "  "  "    60.43 

11  "  "  "    54-93 

12  "  "  "    50.35 

15  "  ''  "    4028 

18  "  "  "    33  57 

20  "  "  "    30.22 


Discussions  on  Street  Railway  Practice. 


M.  K.  Bowen,  superintendent  of  the  Chicago  City  Railway  Com- 
pany, has  introduced  an  excellent  method  on  that  railway  of  improving 
the  service  in  the  operating  departments  of  the  road,  which  recommends 
itself  and  has  shown  excellent  results  in  practice.  This  consists  in  the 
holding  of  regular  meetings  attended  by  heads  of  operating  depart- 
ments, at  which  some  paper  relating  to  street  railway  practice  is  read, 
after  which  a  general  discussion  follows.  These  meetings  are  held 
once  in  two  weeks,  and  the  resulting  effect  of  exchanging  ideas  has 
been  found  most  beneficial. 

At  a  recent  meeting  one  of  the  papers  read  was  by  W.  C.  Carter, 
foreman  of  the  61st  Street  car  house.    Mr.  Carter  said  in  part: 

Dirty  Cars. — The  condition  of  cars  depends  largely,  as  far  as 
cleanliness  is  concerned,  on  the  class  of  travel.  The  laboring  element 
that  patronizes  some  of  our  lines  night  and  morning,  will  litter  a  car  up 
more  in  one  trip  than  the  rest  of  travel  will  in  an  entire  day.  The 
washing  and  cleaning  of  cars  at  the  barn  is  an  important  item;  to  get 
the  best  results  from  the  labor  employed  requires  some  attention. 

A  good  rustler  in  charge  of  the  wash  crew  is  an  absolute  necessity. 
I  think  that  as  a  general  thing  cars  are  washed  too  much,  especially  on 
the  inside.  By  wiping  the  windows  on  the  inside,  removing  the  slats 
and  washing  them,  where  there  are  portable  slats,  cars  can  be  kept  in 
very  good  condition. 

Water  should  not  be  turned  on  the  inside  of  the  car  oftener  than 
once  a  week,  and  in  clean,  dry  weather  once  every  two  weeks.  Cars  are 
slow  to  dry  on  the  inside,  especially  in  winter,  and  by  turning  water  in 
two  or  three  times  a  week  the  floor  and  bottom  tends  to  become  water- 
soaked.  It  soon  commences  to  decay,  and  causes  a  sour  and  musty 
smell  in  the  car.  In  clean  and  dry  weather  once  a  week  washing  cars 
on  the  outside,  platforms  and  slats  is  sufficient.  Use  a  soft  brush  on 
the  car  body  very  lightly,  as  too  much  rubbing  soon  destroys  the 
lustre  of  the  varnish. 

After  the  crew  has  washed  all  the  cars,  have  them  devote  their 
time  to  the  windows.  Dry  wiping  of  the  windows  every  other  night 
soon  puts  a  lustre  on  the  glass  that  can  not  possibly  be  obtained  with 
water.  After  the  windows  have  taken  on  a  polish  they  are  very  easy 
to  keep  clean.  Of  course,  in  stormy  weather  this  course  cannot  be 
pursued. 

Abnormal  Breakage  of  Car  Parts. — The  largest  breakage  of  car 
parts  seems  to  be  in  brake  rods.  This,  I  think,  can  be  attributed  largely 
to  the  suddenness  with  which  brakes  are  applied  by  gripmen.  If  a 
gripman  would  take  more  time  to  stop  his  car,  and  would  apply  his 
brake  more  gradually,  the  breakage  of  brakes  and  rods  would  be  greatly 
reduced.  You  can  not  depend  on  defects  of  cars  being  reported  by 
the  train  crew,  especially  on  cable  lines;  hence,  a  night  inspector  is  a 
necessity.  He  should  inspect  each  car  after  it  is  in  the  barn,  fix  what 
he  can,  and  mark  all  cars  that  are  in  an  unsafe  condition  for  the  day 
repair  gang. 

All  repair  work,  excepting  finished  work,  should  be  done  at  the 
barns.  All  work  such  as  finished  work  on  car  bodies,  etc. ,  should  be 
centralized,  as  a  concentration  of  forces  can  be  more  satisfactorily 
worked  than  to  have  the  gangs  scattered  under  half  a  dozen  or  more 
heads. 


The  "Dragon"  fountain  brush,  manufactured  by  the  General 
Agency  Company,  New  York,  is  a  device  which  is  claimed  to  fill  a 
long  felt  want  on  street  railways,  in  the  washing  of  cars.  It  is  attached 
to  a  hydrant  by  hose;  the  water  is  sprayed  over  the  top  of  and  through 
the  brush,  thus  making  it  unnecessary  to  carry  water  back  and  forth 
in  pails.  It  is  a  labor  saver,  and  performs  the  work  more  satisfactorily 
and  quicker  than  by  old  methods.  A  large  number  of  railways  are  now 
using  them,  and  the  General  Agency  Company  reports  a  rapidly 
increasing  business. 


Street  Railway  News, 


Extensions  and  Improvements. 

Altoona,  Pa.— The  Altoona  &  Logan  Valley  Electric  Railway 
Company  has  let  the  contract  for  an  extension  of  its  lines  from  Altoona 
to  Bellwood,  a  distance  of  seven  miles;  also  a  contract  for  a  second 
track  from  Altoona  to  Lakemont  Park. 

Boston,  Mass. — The  Laconia  Car  Company  has  contracted 
with  the  West  End  Street  Railway  Company  to  build  for  it  150  of  its 
electric  car  trucks. 

Flushing,  L.  I.,  N.  Y. — The  Highway  Commissioners  have 
decided  to  grant  the  franchise  applied  for  by  the  Brooklyn  City  Rail- 
road Company,  which  desires  to  extend  its  tracks  over  Strong's  Cause- 
way into  the  village.  It  is  said  that  the  road  will  be  in  running  order 
by  May  next. 

IVI  ilwaukee,  Wis. — An  ordinance  has  been  introduced  in  the 
Common  Council,  granting  the  Milwaukee  Street  Railway  Company 
the  right  to  extend  its  electric  service  to  Lake  Park. 

Mount  Vernon,  N.  Y. — Work  has  been  recommenced  on  the 
tracks  of  the  Union  Railway  Company  from  Mount  Vernon  to  the 
terminus  at  West  Farms. 

New  Haven,  Conn. — The  Fair  Haven  &  Westville  Street 
Railway  Company  has  contracted  with  the  VVestinghouse  Electric  & 
Manufacturing  Company  for  the  electrical  equipment  of  the  road. 

The  Winchester  Avenue  road  will  be  extended  from  the  West 
Haven  terminus  to  Merwin's  Point  at  Woodmont.  The  extension  will 
be  complete  by  June  I. 

Niles,  O. — It  is  reported  that  the  Niles  &  Warren  Electric  Street 
Railway  Company  will  extend  its  line  to  Girard. 

Philadelphia,  Pa. 

The  Hestonville,  Mantua  &  Fairmount  Railway  Company,  will 
begin  immediately  to  electrically  equip  its  lines. 

The  Common  Council  of  Philadelphia  has  concurred  in  Select 
Council  ordinances  granting  permission  to  the  Philadelphia,  Chelten- 
ham &  Jenkintown  Passenger  Railway  Company  to  lay  tracks,  erect 
poles,  overhead  wires,  etc.,  on  Old  York  Road. 

Pottstown,  Pa. — The  Pottstown  Passenger  Railway  Company 
contemplates  a  number  of  improvements  in  order  to  make  its  line  and 
park  more  attractive  during  the  coming  season. 

Worcester,  Mass. — The  bill  to  extend  the  Millbury  &  Wor- 
cester electric  railway  has  been  passed  to  a  third  reading  by  the  legis- 
lature. 


New  Roads. 

Adamstown,  Pa.— The  Mohnsville  &  Adamstown  Electric 
Railway  Company  was  incorporated  on  March  6,  1894,  for  the  purpose 
of  constructing  and  operating  an  electric  railway  in  Berks  and  Lancas- 
ter Counties.  The  president  of  the  company  is  L.  T.  Custer,  of  Adams- 
town. Others  interested  are  Esaias  E.  Billingfelt,  Elmer  E.  Billing- 
felt,  and  S.  W.  Miller. 

Albion,  N.  Y. — Emmons,  Dwyer  &  Company,  of  Syracuse, 
have  offered  to  build  an  electric  railroad  from  Batavia  through  Albion 
to  Lake  Ontario. 

Allegheny,  Pa.  —  At  a  recent  special  meeting  of  the  Select 
Council,  the  Millvale,  Etna  &  Sharpsburg  Street  Railway  Company 
was  granted  right  of  way  along  Liberty  and  East  Ohio  Streets. 

AllentOWn,  Pa. — Negotiations  are  on  foot  for  the  merging  of 
the  two  electric  railroads  of  the  city  of  Bethlehem  and  Catasauqua  under 
one  management. 

Boston,  MaSS. — The  petition  of  Reynolds  T.  White  and  others 
for  leave  to  build,  equip  and  operate  an  elevated  electric  road  in  Boston 
and  its  suburbs  was  heard  before  the  Committee  on  Transit  lately.  Mr. 
White  proposes  to  construct  a  double  track  belt  line  of  three  and  a 
half  miles  around  the  city.  Mr.  White  is  the  inventor  of  the  system  to 
be  adopted. 

Bridgeton,  N.  J. — The  City  Council  has  passed  the  ordinance 
of  the  Bridgeton,  Cedarville  &  Port  Norris  trolley  road.  Work  will 
be  begun  at  once. 

Charlottesville,  Va. — The  Piedmont  Construction  &  Im- 
provement Company,  T.  O.  Troy,  president,  expects  to  have  an 
electric  railway  system  in  use  here  by  the  middle  of  June.  Material 
has  been  purchased  and  contracts  let. 

Chesterfield,  Va. — A  bill  is  in  the  legislature  to  incorporate 
the  Chesterfield  Transit  Company. 

Chicago,  ill. — The  City  Council  has  passed  the  ordinance 
granting  a  franchise  to  the  North  Chicago  Electric  Railway  Company 
to  operate  an  electric  street  railroad  on  Lincoln  Avenue,  between 
Wrightwood  Avenue  and  North  59th  Street,  and  on  Milwaukee  Avenue, 
between  Armitage  and  Lawrence  Avenues. 

Clayton,  Mo. —  The  Clayton  &  Creve  Coeur  Railway  Company 
has  applied  to  the  County  Court  for  a  franchise  to  construct  and  oper- 
ate an  electric  railroad  line  from  Clayton  to  Creve  Cosur  Lake, 

Cleveland,  O. — There  has  just  been  incorporated  the  Ohio 
Interurban  Railroad  Company,  with  a  capital  stock  of  $200,000,  for 
the  purpose  of  building  and  operating  street  railways.  The  incorpora- 
tors are  James  L.  Mauldin,  James  B.  Crist,  Clayton  Chapman,  Cecil 
L.  Saunders,  Frank  I.  Lewis  and  William  C.  Scover. 
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Detroit,  Mich. — The  Township  Board  of  Springwells  has 
granted  a  franchise  to  a  Detroit  corporation  called  the  City  &  Suburban 
Traction  Company,  headed  by  Ellvvood  T.  Hance,  to  run  an  electric 
street  railway  on  Michigan  Avenue  from  the  city  limits  to  the  Dearborn 
line. 

Gait,  Ont. — The  contract  for  the  equipment  of  the  Gait  &  Pres- 
ton Street  Railway  has  been  given  to  Messrs.  Ahearn  &  Soper,  of  the 
Westinghouse  Company,  of  Ottawa. 

Gettysburg,  Pa. — Work  on  the  Gettysburg  Electric  Railway 
has  been  resumed,  the  creditors  who  filed  a  bill  in  equity  having  been 
paid  their  claims. 

Hamilton,  Ont. — The  contract  has  been  let  for  the  power 
house  of  the  Hamilton,  Grimsby  &  Beamsville  Radial  Railway,  and  it 
must  be  finished  by  June  ist. 

Hampden,  Me. — The  Hampden  &  Winterport  Electric  Railway 
&  Light  Company  was  incorporated  at  the  last  session  of  the  iegisla 
ture,  the  incorporators  being  J.  Manchester  Haynes,  George  E. 
Macomber,  of  Augusta;  Henry  W.  Mayo,  of  Hampden;  Fred  Atwood, 
of  Winterport,  and  others.  The  Company  is  to  construct  a  railway 
from  the  terminus  of  the  Bangor  Street  Railway,  at  the  Hampden  town 
line,  to  Stockton  Springs. 

Hartford,  Conn. — A  meeting  of  the  incorporators  of  the 
Hartford,  Manchester  &  Rockville  Tramway  Company  was  lately  held 
to  take  up  subscriptions  to  the  capital  stock,  which  has  been  placed  at 
$150,000.  It  is  the  intention  of  the  company  to  extend  the  lines  as 
far  as  Machester  during  the  coming  summer. 

Holyoke,  Mass. — The  Aldermen  have  granted  the  People's 
Street  Railway  Company  a  franchise  to  lay  its  tracks  on  the  largest 
part  of  the  city. 

Hopewell,  Pa. — The  charter  has  been  secured,  and  capital  to 
the  extent  of  $175,000  subscribed,  for  an  electric  line,  to  run  from 
Roaring  Spring,  Blair  County,  to  Hopewell,  Bedford  County,  by  way 
of  Woodbury  and  Loysburg. 

Indianapolis,  Ind. — The  Farmers'  &  Broad  Ripple  Street 
Railway  Company,  of  Indianapolis,  lately  incorporated,  proposes  to 
operate  an  electric  line  from  Indianapolis  to  Broad  Ripple,  and  also 
may  extend  it  to  Noblesville.  The  capital  is  $100,000.  The  board  of 
directors  is  composed  of  W.  R.  Myers,  Secretary  of  State;  John  C. 
Green,  A.  N.  Fisher,  Henry  Malpas  and  Oliver  C.  Myers. 

Kansas  City,  Mo.— President  A.  A.  Pearson,  of  the  Merriam 
Park,  Rosedale  &  Kansas  City  Electric  Railway  Company  has  filed  a 
petition  with  the  Board  of  County  Commissioners  of  Wyandotte 
County,  asking  a  franchise  for  the  operation  of  the  company's  pro- 
posed electric  street  railway  line. 

Kenosha,  Wis. — The  City  Council  has  passed  an  ordinance 
granting  a  franchise  for  a  street  railway  to  F.  M.  Kringle.  The  work 
must  begin  within  sixty  days,  and  must  be  finished  within  one  year. 

Marion,  O. — It  is  said  that  a  stock  company  of  local  capitalists 
has  been  organized  to  build  an  electric  railway. 

Moore,  Pa. — It  is  reported  that  a  franchise  has  been  asked  for 
for  an  electric  railway  here.  The  names  of  the  applicants  have  not 
been  divulged. 

New  Bedford,  Mass.— The  contract  for  building  the  Dart- 
mouth &  Westport  Electric  Railroad  has  been  awarded  to  Arthur 
Hodges,  of  Boston.    The  road  is  to  be  completed  by  June  20. 

Newport,  Ky. — The  building  of  the  Newport  &  Evergreen 
Electric  Street  Railway  will  be  begun  shortly. 

Niagara  Falls,  Ont.— A  scheme  is  mooted  by  the  Niagara 
Falls  Park  &  River  Railway  Company  to  construct  a  bridge  from  the 
Canadian  side  of  Niagara  River  to  Navy  Island,  and  thence  to  the 
Canadian  shore.  The  company  is  also  considering  the  extension  of  its 
line  about  two  miles  further  up  the  river. 

Norton,  Va. — A  bill  is  in  the  legislature  to  incorporate  the 
Norton  Street  Railway  Company. 

Ogden,  Utah.— The  Ogden  &  Brigham  City  Railroad  Com- 
pany has  been  incorporated.  The  company  will  at  once  commence 
the  extension  of  the  motor  line,  now  built  as  far  north  from  Ogden  as 
the  Utah  Hot  Springs,  to  Brigham  City.  The  following  are  the  offi- 
cers: James  P.  Sprunt,  president;  Edward  Reed,  vice-president ;  George 
F.  Phillips,  secretary. 

Otltrement,  Que. — An  electric  railway  is  the  latest  possibility 
in  this  town. 

Philadelphia,  Pa.— The  Philadelphia  Elevated  Electric  Rail- 
way Company  was  incorporated  on  March  3,  1894,  with  a  capital 
stock  of  $42,000.  The  president  of  this  company  is  Walter  N.  Boyer, 
of  Philadelphia.  Others  interested  are  Radcliffe  B.  Mills,  John  R. 
Bannan  and  Samuel  R.  Russell. 

Portland,  Ore. — The  Portland  Traction  Company  has  been 
incorporated  in  San  Francisco  to  build  and  operate  all  kinds  of  street 
railroads  in  Portland,  Ore.  The  capital  stock  is  placed  at  §400,000. 
The  directors  are  Isaac  Hecht,  S.  Prentiss  Smith,  Frank  L.  Brown,  S. 
Schwabacher  and  Thomas  N.  Strong. 

PottstOWn,   Pa. — The  contract  for   the  construction  of  the 
roadbed,  track  laying  and  overhead  work  of  the  Ringing  Rocks  Railway  ; 
Company,  has  been  awarded  to  Hugh  E  Crilly,  of  Allentown. 

Reading,  Pa. — The  Reading  &  Womelsdorf  Electric  Railway 
Company  was  incorporated  on  March  10,  with  a  capital  stock  of 
$ 30,000,  for  the  purpose  of  constructing  and  operating  an  electric  rail- 
way in  Berks  County.  The  president  of  the  company  is  John  A. 
Rigg.  Others  interested  are  Richmond  L.  Jones,  Samuel  E.  Jones, 
and  Samuel  E.  Rigg,  all  of  Reading. 


Skaneateles,  N.  Y.— It  is  reported  that  H.  V.  S.  Lord,  of 
Auburn,  secretary  of  the  Auburn  Business  Men's  Association,  is  fur- 
thering a  scheme  for  an  electric  railroad  from  Auburn  to  Skaneateles, 
a  distance  of  eight  miles. 

Springfield,  Mass. — A  meeting  of  the  projectors  of  a  pro- 
posed electric  street  railway  between  this  city  and  East  Longmeadow, 
was  held  lately.  G.  M.  Merrill,  C.  S.  Roberson  and  C.  M.  Kirkham 
were  appointed  a  committee  on  the  matter. 

Toledo,  O. — The  right  of  way  from  Monroe,  Mich.,  and 
Detroit  has  been  secured  for  the  proposed  electric  railroad  between 
Toledo  and  Detroit.  The  Toledo  parties  interested  in  the  road  claim 
that  it  will  be  in  operation  before  the  first  of  July  next. 

Washington,  D.  C. — A  bill  has  been  introduced  to  incorpor- 
ate the  Union  Passenger  Railway  Company,  of  the  District  of  Colum- 
bia. The  incorporators  are  J.  G.  Slater,  Anson  S.  Taylor,  Henry  K. 
Simpson,  George  W.  Linkins  and  others,  all  of  the  District.  The  bill 
authorizes  the  company  to  operate  a  street  railway  in  the  streets  of 
the  city. 

West  Chester,-  Pa.— T.  L.  Eyre,  J.  H.  Baldwin,  Thomas 
Pennypacker  and  others  have  sold  their  charter  for  the  West  Chester 
&  Downingtown  Electric  Railway  to  L.  G.  McCauley,  H.  B.  Buck- 
waiter,  James  McGraw  and  J.  M.  Baker,  all  of  this  place.  The  new 
owners  promise  to  have  the  road  in  operation  before  next  fall. 

West  Deptford,  N.  J.— The  Camden,  Gloucester  &  Wood- 
bury Electric  Railway  Company  has  applied  for  a  faanchise  through 
this  place. 

West  Richfield,  O. — A  meeting  of  the  citizens  of  Royalton, 
Copley,  Bath,  Richfield,  Brecksville,  Parma  and  other  townships  in 
Summit  and  Cuyahoga  Counties  was  held  at  the  town  hall  in  West 
Richfield  recently  to  discuss  the  matter  of  an  electric  road  from  Akron 
to  Cleveland.  E.  Hawkins,  R.  C.  Ellsworth  and  Peter  Bomgardner, 
of  Richfield;  S.  E.  Edgerton  and  Horace  Edgerton,  of  Royalton;  S.  E. 
Witcraft,  M.  J.  Sprankle.  of  Bath,  and  others  are  a  committee  on  the 
matter. 


The  White=Crosby  Company. 


This  is  the  title  of  a  new  corporation  which  will  commence  busi- 
ness May  1,  as  contracting  engineers.  The  president  of  the  new  com- 
pany will  be  O.  T.  Crosby,  who  has  resigned  his  position  as  manager 
of  the  railway  department  of  the  General  Electric  Company,  taking 
with  him  the  best  wishes  of  his  associates  for  his  success  in  his  new 
venture.  The  vice-president  and  general  manager  of  the  new  com 
pany  will  be  J.  G.  White,  of  J.  G.  White  &  Company,  the  well 
known  electrical  engineers,  and  the  secretary  and  treasurer  of  the  com- 
pany will  be  G.  H.  Walbridge,  who  has  been  associated  with  Mr.  White 
for  a  long  time. 

The  main  offices  of  the  company  will  be  at  Baltimore,  and  branch 
offices  will  be  located  in  New  York  and  Chicago.  The  former  will  be 
in  charge  of  A.  G.  Greenburg,  now  of  the  insulated  wire  department 
of  Washburn  &  Moen,  while  the  Chicago  representative  of  the  com- 
pany will  be  J.  F.  Easterbrook.  The  low  rents  and  cheap  markets  of 
Baltimore  will  allow  the  company  ample  room  for  storing  cars, 
wagons,  equipment,  etc.,  together  with  the  best  facilities  for  shipping 
to  all  parts  of  the  country  such  material  as  is  likely  to  be  needed  in 
carrying  out  contracts. 

Mr.  White  has  during  the  last  two  years  closed  contracts  in  Baltimore 
alone,  amounting  in  all  to  about  $800,000,  of  which  over  $500  000  has 
been  for  overhead  construction  alone,  including  material  and  labor. 
In  addition,  he  has  carried  on  a  large  business  in  other  sections  of  the 
country,  to  the  satisfaction  of  the  principals.  Mr.  White  has  now  in 
course  of  completion,  or  about  to  be  taken,  some  additional  contracts 
in  Baltimore  and  elsewhere,  which  will  be  completed  by  the  new  com- 
pany. 

The  manager  of  the  supply  department  of  the  company  will  be 
H.  H.  Harrison,  and  the  company  will  be  prepared  to  supply  all  kinds 
of  electric  railway  material  promptly. 


Personal. 


Mr.  W.  H.  Bone,  of  the  Walker  Manufacturing  Company,  was  in 
New  York  last  month  on  a  business  trip. 

Mr.  John  H.  Stewart,  former  president  of  the  Ohio  State  Tram- 
way Association,  is  about  making  his  permanent  residence  in  Chicago. 

Major  George  W.  McNulty,  under  whose  direction  as  chief 
engineer  of  the  Metropolitan  Traction  Company,  the  Broadway  Cable 
Railway  was  built,  has  resigned  from  that  office,  and  will  be  located  at 
45  Broadway,  New  York. 

Mr.  H.  W.  Brinckerhoff,  late  chief  assistant  engineer  of  the  Met- 
ropolitan Traction  Company,  has  resumed  his  practice  as  consulting 
mechanical  and  civil  engineer,  and  will  be  associated  with  Major 
George  W.  McNulty  at  45  Broadway,  New  York. 

Mr.  F.  J.  Pearson  has  been  appointed  chief  engineer,  and  Mr. 
L.  J.  Hirt  assistant  engineer,  of  the  Metropolitan  Traction  Company, 
of  New  York.  Messrs.  Pearson  and  Hirt  were  formerly  connected 
with  the  West  End  Street  Railway,  of  Boston.  Mr.  F.  L.  Hart  will 
remain  operating  engineer  of  the  Broadway  road. 

Mr.  W.  W.  Hess,  former  editor  of  The  Car,  of  Philadelphia,  has 
severed  his  connection  with  that  paper,  and  is  now  general  manager  of 
the  Car  Equipment  Company,  of  Philadelphia.  Mr.  Hess's  company 
has  secured  the  agency,  for  the  Middle  and  South  Atlantic  States  and 
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Ohio,  for  the  Graham  truck,  Johnson  portable  power  house  hoist, 
Johnson  oil  insulation,  Ajax  metal  trolley  wheel,  Allen  Electrical  & 
Supply  Company,  etc.  Mr.  Hess  is  well  qualified  for  the  business  in 
which  he  is  now  engaged,  and  we  feel  confident  will  make  it  a  success. 


Obituary. 


Hoadley  B.  Ives,  president  of  the  Fair  Haven  &  Westville  Rail- 
road Company,  of  New  Haven,  Conn.,  died  March  18.  Mr.  Ives  had 
been  president  of  the  Fair  Haven  &  Westville  Railroad  Company  for 
many  years,  and  was  the  possessor  of  considerable  property. 


HlRAM  R.  Rhoads,  president  of  the  Pennsylvania  Street  Railway 
Association,  and  of  the  Williamsport  (Pa.)  Street  Railway  Company, 
died,  February  17,  at  his  home  in  Williamsport.  Mr.  Rhodes,  who 
was  born  in  Philadelphia  forty-nine  years  ago,  was  one  of  the  early 
telephone  workers,  and  opened  the  second  exchange  in  Philadelphia. 
In  1880  he  organized  a  telephone  supply  company,  and  in  1890  pur- 
chased the  Williamsport  Street  Railway.  At  the  time  of  his  death  he 
was  also  interested  in  several  other  street  railway  and  lighting  prop- 
erties. 


Jacob  Livingstone  Barclay,  of  Chicago,  Western  manager  of 
the  sales  department  of  the  Walker  Manufacturing  Company,  died 
March  26,  of  appendicitis,  at  Pittsfield,  Mass.,  where  he  had  gone,  on 
some  electrical  business.  The  usual  operation  was  performed  by  Dr. 
Bull,  of  New  York,  the  famous  specialist  who  was  sent  for. 

Mr.  Barclay  was  well  known  in  electrical  and  street  railway 
circles.  He  was  born  in  Glasgow,  Scotland,  about  thirty-six  years  ago. 
His  first  connection  with  electrical  affairs  was  with  Holmes,  Booth  & 
Haydens,  with  whom  he  remained  for  a  considerable  time.  Later  he 
was  appointed  Chicago  representative  of  the  Sprague  Electric  Railway 
&  Motor  Company.  In  this  capacity  he  was  most  successful,  and 
closed  a  large  number  of  contracts  for  electric  railway  apparatus. 
Upon  the  consolidation  of  the  Sprague  and  Edison  companies,  Mr. 
Barclay  became  connected  with  the  Westinghouse  Electric  &  Manu- 
facturing Company,  as  its  first  Chicago  electric  railway  representative, 
and  did  much  to  advance  the  Western  interests  of  that  company.  Mr. 
Barclay  has  been  Western  representative  of  the  Walker  Manufacturing 
Company  since  November  last.    He  leaves  a  widow  and  two  children. 


New  Publications. 


The  Electrical  and  Street  Railway  Reporter.  Vol.  r.  No.  1.  Pub- 
lished by  the  American  Electrical  Publishing  Company,  of  New 
York. 

This  is  the  title  of  a  new  monthly  which,  as  its  name  imports,  aims 
to  follow  the  development  in  the  electrical  and  street  railway  fields. 
The  first  number  contains  a  report  of  the  proceedings  of  the  National 
Electric  Light  Association,  at  Washington,  as  well  as  other  interesting 
articles. 

Illustrated  Catalogue  No.  1.  Published  by  the  Laclede  Car  Com- 
pany, of  St  Louis,  Mo. 

This  catalogue  gives  views  of  some  twenty  of  the  latest  types  of 
cars  manufactured  by  the  Laclede  Car  Company.  They  include  open 
and  closed  electric  and  cable  cars,  cars  with  single  and  double  trucks, 
combination  cars,  etc.  The  printipal  dimensions  of  each  type  are  also 
given.  The  Laclede  maximum  traction  truck,  four  wheeled  truck,  and 
the  Robinson  sand  box  are  all  illustrated. 

Catalogue  of  Electric  Trucks,  Manufactured  by  the  Taylor  Elec- 
tric Truck  Company,  of  Troy,  N.  Y. 

This  catalogue  gives  a  full  description  of  the  Taylor  improved 
electric  truck,  describing  in  detail  the  principal  features  of  the  truck,  as 
well  as  its  advantages  in  service.  These  trucks  have  shown  an 
economy  and  durability  in  service,  together  with  easy  riding  and  non- 
teetering  qualities,  which  has  made  them  extremely  popular.  A  de- 
scription is  also  given  of  the  company's  Empire  State  radial  truck. 

Catalogue  A  of  the  Wallace  Electric  Company,  Chicago. 

The  first  catalogue  of  the  Wallace  Electric  Company  has  been 
entitled  by  them  Catalogue  A,  and  is  most  complete  in  the  list  of 
electric  appliances  which  it  illustrates  and  tabulates.  The  officers  of 
this  company  are  well  known  to  the  trade,  and  are  well  fitted  by  prac- 
tical experience  to  serve  it.  The  company  itself,  though  a  new  one  in 
the  field,  has  already  secured,  we  understand,  a  considerable  trade, 
and  promises  to  make  a  great  success  of  the  electrical  supply  business. 
The  company,  on  May  1,  will  remove  from  104  Michigan  Avenue  to 
307  Dearborn  Street. 

Catalogue  of  Berlin  Iron  Bridge  Company,  East  Berlin,  Conn. 

A  handsome  catalogue  of  318  pages  has  recently  been  issued  by 
the  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.  This  com- 
pany, as  is  well  known,  is  engineer,  architect  and  builder  in  iron  and 
steel.  The  company  not  only  supplies  bridges,  as  its  name  implies, 
but  entire  buildings,  roofs,  beams,  girders,  columns,  etc.  The  cata- 
logue gives  views  of  the  most  important  installations  made  by  this 
company,  with  a  short  description  of  each.  We  notice  among  these 
views,  engravings  of  a  large  number  of  installations  made  for  street 
railway  companies,  showing  that  the  excellence  of  the  work  of  the 
Berlin  Iron  Bridge  Company  is  recognized  in  this  industry. 

A  Text  Book  on  Electro-Magnetism  and  the  Construction  of 
Dynamos.  Vol.  1.  By  Dugald  C.  Jackson,  professor  of  electrical 
engineering  in  the  University  of  Wisconsin,  etc.  MacMillan  & 
Company,  New  York.    290  pp. 


Professor  Jackson  is  a  well  known  authority  on  electrical  subjects, 
and  his  qualifications  for  writing  on  the  subject  of  dynamos  are  excel- 
lent. The  book  before  us  was  developed  by  the  author  from  a  series 
of  lectures  given  by  him  to  students  in  electrical  engineering  at  the 
University  of  Wisconsin,  and  is  admirably  adapted  for  a  text  book  at 
colleges  or  scientific  schools,  as  well  as  for  its  use  as  a  reference  book 
by  practical  engineers.  The  theory  of  electro-magnetism  and  the 
magnetic  properties  of  iron  are  taken  up  from  the  primary  definitions, 
in  a  logical  and  thorough  manner,  to  a  study  of  constant  potential, 
direct  current  machines.  The  subject  of  series  arc  lighting  and  alter- 
nating current  dynamos  is  reserved  for  another  volume. 


Equipment  Notes. 


The  Jewell  Belting  Company,  of  Hartford,  Conn.,  has  sent  us  a 
very  handsome  card  case  made  up  in  seal  leather,  and  forming  one  of 
the  souvenirs  of  this  company  at  the  Electric  Light  Convention,  at 
Washington,  D.  C. 

H.  L.  Stillman,  of  Kenyon,  R.  L,  agent  for  the  Stillman  railway 
system,  has  recently  devised  a  restraining  bolt  for  use  on  his  system 
of  rails,  which,  it  is  claimed,  gives  a  great  deal  of  additional  strength 
to  the  construction. 

The  Peckham  Motor  Truck  &  Wheel  Company,  of  Kingston, 
N.  Y.,  has  opened  a  Boston  office  at  Room  315,  53  State  Street,  that 
city.  A.  W.  Field,  the  popular  vice-president  of  this  concern,  will  be 
its  New  England  representative. 

The  Gleason  &  Bailey  Manufacturing  Company,  New  York  City, 
has  recently  purchased  a  controlling  interest  in  a  well  established 
chemical  fire  extinguisher,  and  hereafter  hand  extinguishers  and  chemi- 
cal engines  will  be  added  to  its  extensive  line  of  fire  apparatus. 

The  Manhattan  General  Construction  Company,  whose  offices 
are  at  No.  50  Broadway,  New  York,  and  Equitable  Building,  Balti- 
more, Md.,  has  been  appointed  by  the  Buckeye  Electric  Company  its 
sole  agent  for  New  York  and  vicinity,  and  Baltimore  and  vicinity. 

The  J.  W.  Fowler  Car  Company  has  moved  its  main  office 
from  the  flavemeyer  Building,  Cortlandt  Street,  New  \ork,  to  Eliza- 
bethport,  N.  J.  The  company  has  fitted  up  handsome  quarters  in  its 
new  factory  building,  a  description  of  which  appeared  in  a  recent  issue 
of  the  Street  Railway  Journal. 

The  American  Fuel  Economizer  &  Engineering  Company,  of 
New  York,  has  issued  a  very  handsome  circular,  descriptive  of  its  fuel 
economizer  system,  of  which  George  H.  Burpee  is  the  patentee.  This 
system  has  been  carefully  worked  out  in  all  its  details,  and  is  giving 
good  results  in  a  number  of  plants. 

The  Sterling  Supply  &  Manufacturing  Company  of  New  York, 
has  moved  into  new  and  commodious  offices  in  the  Ross  Building, 
Corner  of  Hudson  and  Bank  Streets.  Its  shops  are  also  in  the  same 
building,  which  will  enable  the  members  of  the  company  to  give  prompt 
and  personal  supervision  to  all  orders. 

Johnson  &  Merritt  have  been  appointed  general  sales  agent  for 
the  Boston  Incandescent  Lamp  Company.  This  firm  has  but  recently 
organized.  Elliott  O.  Johnson  is  well  and  favorably  known  in  elec- 
trical circles  and  Matt.  M.  Merritt  has  a  large  acquaintance.  The  re- 
sult of  this  happy  "  combination"  should  be  mutual  beneficial. 

The  Standard  Glass  Insulator  Company,  the  manufacturers  of 
Gray's  patent  process  glass  insulators,  located  at  120  Tremont  Street, 
Boston,  Mass.,  makes  a  very  handsome  display  of  its  various  kinds  and 
designs  of  insulators.  This  company  is  probably  the  largest  glass 
insulator  manufacturer  in  New  England.  It  manufactures  insulators 
specially  designed  for  street  railway  work. 

The  McKay  Curtain  Company,  of  Wilmington,  Del.,  which  is 
already  well  known  in  the  railv/ay  world  as  a  manufacturer  of  car  win- 
dow curtains  of  all  kinds,  as  well  as  lambrequins,  draperies,  furnishings, 
etc.,  is  giving  special  attention  to  street  car  work.  This  company 
makes  a  specialty  in  hair  cloth  for  seat  covering;  a  new  style  of  goods, 
claimed  to  be  better  and  cheaper  than  rattan. 

John  A.  Roebling's  Sons  Company,  of  Trenton,  N.  J.,  will 
supply  a  large  amount  of  the  wire  and  the  copper  which  will  be  used 
in  the  new  Bennett-Mackay  ocean  cable  now  being  manufactured  by 
the  Siemens  Company.  None  of  the  wire  was  passed  at  less  than 
99  per  cent,  of  Dr.  Matthiessen's  standard,  while  the  aggregate  of  all 
the  wire  actually  shipped  was  99.873  per  cent. 

The  National  Water  Tube  Boiler  Company,  of  New  Bruns- 
wick, N.  J.,  owing  to  the  increase  of  its  business,  has  found  it  neces- 
sary to  have  more  extensive  facilities  in  its  New  York  office.  The 
company  has  therefore  secured  commodious  quarters  at  No.  74  Cort- 
landt Street,  where  the  New  York  manager,  Mr.  Loretz,  will  be  pleased 
to  see  the  company's  customers  and  friends. 

The  Davis  Car  Shade  Company,  of  Portland,  Me.,  has  estab- 
lished an  agency  in  Chicago  with  J.  M.  Denniston  as  representative. 
Mr.  Denniston's  office  will  be  at  No.  911  Monadnock  Building. 
Among  the  orders  recently  closed  by  this  company  is  one  for  the  250 
new  cars  of  the  People's  Traction  Company,  Philadelphia,  which  will 
be  equipped  with  the  Davis  automatic  curtains. 

The  Pettingell-Andrews  Company,  at  present  located  at  192 — 
202  Summer  Street,  Boston,  has  made  arrangements  to  move  to  more 
spacious  quarters  on  Federal  Street.  This  company  has  recently 
branched  out  into  the  railway  field,  and  means  to  make  a  determined 
effort  to  make  this  department  as  successlul  as  its  general  supply  de- 
partment.   There  is  every  reason  to  believe  that  it  will  succeed. 
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The  Babcock  &  Wilcox  Company,  of  New  York,  has  moved  its 
main  offices  to  29  Cortlandt  Street,  New  York,  corner  of  Church 
Street,  diagonally  opposite  the  home  of  the  Street  Railway  Journal. 
This  company  in  announcing  its  removal,  has  sent  us  a  handsomely 
printed  leaflet  giving  views  of  its  different  offices  in  the  principal  cities 
of  the  country,  and  these  show  the  extent  of  the  business  of  this  com- 
pany. 

A.  Groetzinger  &  Sons,  of  Allegheny,  Pa.,  sole  manufacturers  of 
"  Dermaglutine,"  improved  process  rawhide  for  electric  street  car  serv- 
ice and  mechanical  purposes,  etc.,  ate  experiencing  a  great  improve- 
ment in  their  business  right  along;  orders  for  "  Dermaglutine  "  pinions 
are  coming  in  freely  on  all  sides,  from  new  as  well  as  old  customers. 
From  the  general  outlook  this  firm  confidently  anticipates  a  much 
larger  trade  this  year  than  ever  before. 

The  Tripp  Metallic  Packing,  manufactured  by  Wm.  B.  Merrill 
&  Company,  of  Boston,  is  to  be  applied  throughout  to  the  new  engines 
about  to  be  erected  by  the  Philadelphia  Traction  Company,  of  Phila- 
delphia. The  Quincy  Street  Railroad,  during  the  last  month,  has  also 
placed  an  order  for  the  "  Tripp,"  and  the  continued  increased  demand 
for  this  packing  throughout  the  country  denotes  a  very  general  satis- 
saction  with  the  results  derived  from  its  use. 

The  John  Stephenson  Company,  Limited,  of  New  York,  has  re- 
cently been  awarded  an  order  for  roo  open  cars  by  the  Metropolitan 
Traction  Company.  The  style  of  car  selected  is  a  most  tasteful  one, 
and  will  certainly  prove  a  most  attractive  addition  to  the  company's 
rolling  stock.  The  Stephenson  Company  has  also  a  number  of  other 
orders  on  hand,  and  supplied  all  the  rolling  stock  for  the  Mobile  Street 
Railway  Company,  described  in  another  connection. 

The  Graphite  Lubricating  Company,  of  Bound  Brook,  N.  J., 
has  recently  issued  an  interesting  pamphlet  descriptive  of  its  graphite 
and  bronze  bushings,  bearings,  washers,  &c.  References  are  given  to 
the  principal  users  of  this  material,  and  among  this  company's  custom- 
ers are  numbered  many  of  the  prominent  manufacturing  companies  in 
the  country.  The  material  has  been  employed  with  success  for  electric 
railway  service,  including  its  use  for  trolley  bushings. 

T.  E.  Crossman,  of  Brooklyn,  announces  that  he  is  now  located 
in  the  Franklin  Trust  Building,  166  Montague  Street,  that  city,  and 
is  ready  at  all  times  to  perform  stenographic  work  of  every  description. 
Mr.  Crossman,  as  is  well  known,  is  the  official  reporter  of  the  American 
Street  Railway  Association,  the  Electric  Light  Association  the  Ameri- 
can Water  Works  Association  and  others.  The  excellence  of  Mr.  Cross- 
man's  work  is  recognized  by  all  who  have  any  acquaintance  with  it. 

The  Fulton  Foundry  &  Machine  Works,  of  21  Furman  Street. 
Brooklyn,  N.  Y. ,  is  doing  a  good  business  and  is  prepared  to  accept 
all  orders  for  first  class  castings.  E.  B.  Willcox  has  reorganized  this 
department  of  the  work,  putting  all  labor  on  a  piece  work  basis,  and 
writes  us  that  he  proposes  to  keep  his  works  running  every  day.  The 
long  reputation  of  this  concern  for  first  class  work,  extending  over 
some  thirty  years,  is  a  guarantee  of  the  quality  of  the  castings  turned 
out. 

The  Jackson  &  Sharp  Company,  of  Wilmington,  Del.,  has  no 
difficulty  to  fill  its  factory  with  orders.  The  demand  for  cars  on  the 
new  street  car  department  of  this  company  is  great,  and  orders  are 
coming  in  in  a  rapid  fashion  from  different  sections  of  the  country. 
Among  those  lately  received  is  an  order  from  the  Hartford  Light  & 
Power  Company,  of  Hartford,  Conn.,  for  sixteen  open,  and  lour  closed 
cars.  The  Jackson  &  Sharpe  Company  tells  us  that  these  cars  will  be 
exceptionally  fine  and  tasteful  in  finish. 

The  Goubert  Manufacturing  Company  has  removed  from  32 
Cortlandt  Street,  New  York  City,  where  it  has  been  located  for  many 
years,  and  now  occupies  more  commodious  headquarters  at  14-16 
Church  Street,  corner  of  Cortlandt.  The  new  offices  are  attractive  in 
appearance,  and  in  their  arrangement  and  furnishing  offer  every  con- 
venience for  taking  care  of  the  large  business  done  by  the  company  in 
the  "  Goubert"  feedwater  heater  and  "  Stratton  "  steam  separator,  of 
which  this  company  is  the  sole  manufacturer. 

Westinghouse,  Church,  Kerr  &  Company,  whose  ten  years  of 
successful  business  career  has  made  them  well  known  in  all  branches  of 
the  engineering  trade,  have  removed  their  New  York  offices  from 
17  Cortlandt  Street  to  the  Havemeyer  Building,  26  Cortlandt  Street. 
As  a  convenience  to  the  technical  press,  and  for  the  information  of 
their  numerous  friends,  they  have  gotten  out  a  circular  letter  giving 
much  interesting  information  as  to  the  details  and  principles  that  have 
led  to  the  development  of  their  well  earned  and  deserved  business 
success. 

The  Ball  Engine  Company,  of  Erie,  Pa.,  among  recent  shipments 
and  orders  mentions  the  following  made  to  public  buildings  in  different 
parts  of  the  country :  Two  100  H.  P.  engines  to  the  Criminal  Court  build- 
ing, Chicago;  one  iooh.  P.  engine  to  the  House  of  Correction,  Chicago; 
one  60  H.  P.  engine  to  the  Illinois  State  Reformatory,  Pontiac,  111.; 
one  100  H.  P.  engine  to  the  Industrial  Home  for  the  Blind,  Chicago; 
two  100  H.  P.  engines  to  the  State  Asylum  for  Chronic  Insane,  Werners- 
ville,  Pa.;  one  135  h.  p.  engine  to  the  Willard  State  Hospital,  Wil- 
lard,  N.  Y. 

The  Lewis  &  Fowler  Manufacturing  Company,  of  Brooklyn, 
N.  Y.,  reports  activity  in  all  the  departments  of  its  extensive  factory. 
This  company  has  recently  greatly  extended  its  brass  founding  depart- 
ment, and  has  now  what  are  claimed  to  be  the  best  facilities  in  the 
country  for  turning  out  car  trimmings  and  other  brass  castings.  The 
company  has  recently  put  upon  the  market  a  street  sweeper  which  is 
illustrated  and  described  elsewhere  in  this  issue,  also  a  car  jack  which 
is  certainly  very  simple  in  construction,  and  should  prove  most  conve- 
nient in  repair  shops,  car  houses,  and  for  emergencies. 


E.  F.  De  Witt  &  Company,  of  Lansingburgh,  N.  Y.,  report  a 
a  large  and  increased  demand  for  the  De  Witt  Common  Sense  sand 
box.  The  general  testimony  of  those  street  railway  managers  who 
have  seen  this  box  has  been  that  it  has  solved  the  problem.  One  of 
Mr.  De  Witt's  customers,  the  Cayadutta  Electric  Railroad  Company,  of 
Gloversville,  N.  Y.,  has  been  using  the  boxes  under  very  severe  condi- 
tions of  service  and  grades,  and  in  a  recent  letter  to  the  manufacturers 
expresses  itself  as  follows:  "  We  are  very  much  pleased  with  your 
sand  boxes,  and  have  used  them  to  good  advantage.  T.  C.  Frenyear, 
general  manager." 

The  Peckham  Motor  Truck  &  Wheel  Company,  of  New  York, 
tells  us  that  it  is  pushing  its  works  to  their  full  capacity  on  orders  for 
the  following  named  companies:  Brooklyn  Heights  Railroad  Com- 
pany, and  Coney  Island  &  Brooklyn  Railroad  Company,  of  Brooklyn, 
N.  Y.;  Consolidated  Traction  Company,  of  Jersey  City,  N.  J.;  North 
Hudson  Company,  of  Hoboken,  N.  J.;  Third  Avenue  Cable  Road,  of 
New  York;  People's  Traction  Company,  of  Philadelphia,  Pa.;  Cincin- 
nati Consolidated  Railway  Company,  of  Cincinnati,  O. ;  Leavenworth 
Electric  Railway  Company,  of  Leavenworth,  Kan. ;  Yonkers  Railway 
Company,  of  Yonkers,  N.  Y. 

The  New  Castle  Car  Manufacturing  Company,  of  New  Castle, 
Pa.,  has  issued  a  new  circular  showing  views  of  a  number  of  recent 
cars  turned  out  of  its  shops.  These  engravings  show  a  wide  range  in 
the  style  of  cars,  and  the  fact  that  a  very  fine  line  is  being  constructed 
by  the  company.  Some  of  the  cars  shown  are  those  in  operation  on 
the  Braddock  &  Turtle  Creek  Street  Railway  Company,  Beaver  Valley 
Traction  Company,  Punxsutawney  Street  Passenger  Railway  Com- 
pany, Bridgeport,  Bellaire  &  Martin's  Ferry  Street  Railroad  Company, 
Warren  Street  Railway  Company,  Buffalo  &  Williamsville  Street  Rail- 
way Company,  Youngstown  Street  Railway  Company,  and  other  lines. 

The  Breese  &  Mansfield  Company,  of  Philadelphia,  Pa.,  is  a 
new  corporation  to  which  has  been  awarded  the  agency  of  the  Walker 
Manufacturing  Company  for  the  States  of  Pennsylvania,  Maryland  and 
Delaware,  and  for  the  District  of  Columbia.  The  company  is  named 
after  C.  B.  Breese  and  Frank  Mansfield,  both  of  whom  are  well  known 
in  electrical  circles.  Mr.  Breese  was  connected  for  a  long  time  with 
the  Hall  Signal  Company,  of  New  York,  and  Mr.  Mansfield  has  had 
long  experience  in  electric  construction  through  his  connection  with  the 
Sprague  Electric  Railway  &  Motor  Company,  and  other  corporations. 
The  headquarters  of  the  company  will  be  at  120  Betz  Building,  Phila- 
delphia. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  closed  contracts  last  month  for  the  complete  equipment  of  all  the 
cars  of  the  Williamsport  Passenger  Railway  Company,  of  Williams- 
port,  and  all  the  cars  of  the  Citizens'  Electric  Traction  Company,  of 
Pittsburgh,  with  its  patent  automatic  safety  appliances.  Other  lines 
which  are  equipping  their  cars  with  the  Crawford  safety  appliances  are 
the  following:  Philadelphia  Traction  Company;  Citizens'  Street  Rail- 
way Company,  Indianapolis;  New  Orleans  Traction  Company;  Central 
Traction  Company,  Pittsburgh;  Duquesne  Traction  Company,  Pitts- 
burgh; Pittsburgh  Traction  Company;  Pittsburgh  &  Birmingham 
Traction  Company. 

Westinghouse,  Church,  Kerr  &  Company,  represented  in  lead- 
ing cities  of  the  United  States,  have  recently  undertaken  the  manu- 
facture of  ice  making  machines,  and  have  met  with  a  spontaneous 
demand  for  the  same  from  electric  lighting  stations,  who  find  that  the 
addition  of  an  ice  plant  can  be  very  conveniently  run,  without  very 
materially  increasing  the  present  steam  plant.  The  advantages  ob- 
tained are  that  the  product  is  obtained  with  almost  no  increase  of  cost 
for  superintendence,  office  force  or  labor  account,  and  but  little  for 
fuel,  and  the  market  is  made  by  the  popular  demand  for  pure  ice. 
Southern  street  railway  managers  will  find  it  would  mean  a  source  of 
profit  to  add  to  their  equipment  an  ice  plant. 

The  R.  Woodman  Manufacturing  &   Supply  Company,  63 

Oliver  Street,  Boston,  Mass.,  has  recently  issued  what  is  termed  a 
"  Pocket  Catalogue."  This  neat  and  attractive  little  pamphlet  contains 
illustrations  and  descriptions  and  prices  of  this  company's  punches, 
which  are  shown  in  many  styles,  intended  for  all  kinds  of  service  in 
connection  with  street  railroad  business.  Woodman's  "  baby  punch  " 
is  intended  to  be  worn  as  a  watch  charm,  at  the  same  time  it  is  perfect 
in  every  detail  and  is  sold  for  $5.  In  glancing  over  the  list  of  street 
railways  now  using  the  Woodman  punches,  we  find  such  well  known 
companies  as  the  West  End  Street  Railroad  Company,  Boston,  Mass., 
Baltimore  Traction  Company,  Baltimore,  Md.,  Lynn  &  Boston  Rail- 
road Company,  Lynn,  Mass.,  Denver  Street  Railroad  Company,  Den- 
ver, Colo.,  and  hundreds  of  other  street  railway  companies. 

Chas.  A.  Schieren  &  Company,  of  New  York,  manufacturers  of 
the  celebrated  Schieren  perforated  electric  leather  belting,  have  re- 
cently received  a  letter  from  the  Risdon  Iron  &  Locomotive  Works,  of 
San  Francisco,  Cal.,  which  furnished  some  Schieren  belts  last  summer 
to  the  Union  Iron  Company,  of  Mentone,  Cal.  The  president  of  the 
latter  company  writes  the  Risdon  Iron  &  Locomotive  Works  as  fol- 
lows: "The  two  double  perforated  electric  leather  belts  I  purchased 
of  you  last  summer  for  the  Union  Ice  Company's  factory,  of  Mentone, 
San  Bernardino  County,  Cal.,  are  doing  splendidly.  The  twenty  inch 
belt  on  a  twenty-six  inch  motor  pulley  has  a  velocity  of  about  5,000  ft. 
per  minute.  The  thirty  inch  belt  has  a  velocity  of  about  3,000  ft.  per 
minute.  Each  transmits  1,500  H.  P.,  and  are  as  perfect  as  when  first 
put  on.    Thos.  J.  Barbour." 

Albert  &  J.  M.  Anderson  are  in  receipt  of  the  following  very 
favorable  test  made  by  the  Brush  Electrical  Engineering  Company, 
London,  Eng.,  of  their  "  Aetna"  globe  strain  insulation.  The  test 
shows  that  the  resistance  of  this  insulation  could  not  be  measured  by 
the  deflection  method;  6,000  volts  alternating  current  were  also  placed 
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across  it  without  the  slightest  sign  of  breaking  down  the  insulation.  A 
tensile  stress  of  3,000  lbs.  was  applied,  by  means  of  a  lever  and  weights, 
but  did  not  affect  the  insulating  material:  "  Test  of  Aetna  arc  lamp 
hanger.  In  the  original  condition  the  insulation  resistance  was 
approaching  infinity,  but  after  boiling  in  water  for  ten  minutes  and 
drying,  it  was  greater  than  6,000  megs.  It  was  then  allowed  to 
thoroughly  dry  for  seventy-two  hours,  and  again  being  measured,  the 
insulation  resistance  went  up  to  over  10,000  megs.  It  was  after  this 
placed  across  6,000  volts  alternating  current  without  any  effect  what- 
ever." 

Carleton  &Kissam,  proprietors  of  the  United  States  Steam  &  Street 
Railway  Advertising  Company, have  lately  added  to  their  long  list  of 
street  cars  in  which  they  control  the  advertising  privileges,  the  cars  of 
the  North  &  East  River  Railway  Company,  New  York;  Steinway  Rail- 
way Company,  Long  Island  City;  Newport  Street  Railway  Company, 
R.  I.;  Hamilton  Street  Railway  Company,  Hamilton,  Ont. ,  and  also 
effected  a  lease  with  the  Brooklyn  Union  Elevated  Railway  Company, 
Brooklyn,  N.  Y.,  for  the  advertising  privileges  in  all  its  cars  and  on 
all  its  stations  from  May  I,  1895.  Though  Carleton  &  Kissam  have 
suffered  the  loss  of  some  of  their  lines  in  New  York  City,  they  have 
more  than  made  up  by  adding  the  above  companies'  cars  to  their  list, 
and  they  have  under  negotiation  several  very  important  deals.  Many  of 
the  largest  corporations  and  syndicates  who  control  the  operation  of 
the  street  cars  in  America's  greatest  cities,  prefer  to  do  business  with 
Carleton  &  Kissam  than  wi'h  others,  as  they  have  found  the  least 
annoyance  and  the  greatest  net  income  to  them  from  such  a  source. 

The  Altoona  Manufacturing  Company,  of  Altoona,  Pa.  .builders  of 
improved  M.  A.  Green  automatic  cut-off  engines  and  general  foundry  and 
machine  work,  reports  that  recent  shipments  and  orders  of  the  Altoona 
Manufacturing  Company  include  the  followingenginesand  steam  plants: 
One  80  H.  p.  engine  shipped  to  J.  T.  Pugh.of  Philadelphia,  for  operating 
and  lighting  his  new  auger  factory;  one  125  H.  P.  engine  to  the  Western 
Glass  Company,  of  Colorado  City,  Colo.,  for  lighting  the  factory  of  the 
company  and  the  city  at  large ;  one  80  H.  P.  engine  to  the  New  Castle  Car 
Manufacturing  Company,  of  New  Castle,  Pa.,  for  operating  and  light- 
ing its  new  street  car  factory;  one  150  H.  P.  engine  with  steam  power 
plant  complete,  shipped  to  the  Farmington  Light  &  Power  Company, 
of  Farmington,  111.,  for  the  central  station  lighting  plant  in  that  city; 
two  175  H.  P. .special  railway  engines  with  boilers  and  steam  plant 
complete,  which  were  shipped  last  week  to  the  Lynchburgh  &  River- 
mont  Street  Railway  Company,  of  Lynchburg,  Va.,  whose  plant  is 
now  in  process  of  erection.  Among  the  orders  received  last  month 
were  one  60  H.  p.  engine  for  lighting  the  new  Christ  Methodist  Epis- 
copal Church  of  Pittsburgh;  two  50  H.  P.  engines  for  lighting  the  fine 
new  Mclntosh-Verner  Building  on  Penn  Avenue,  Pittsburgh,  and  two 
150  H.  P.  engines,  with  steam  power  plant  complete,  for  the  Ringing 
Rocks  Electric  Railway  Company,  at  Pottstown,  Pa.  These  two  lat- 
ter engines  will  be  of  interest  to  the  electrical  fraternity,  owing  to  the 
fact  that  they  are  to  be  direct  connected  to  two  power  generators  of  a 
design  imported  from  Germany,  and  they  are  the  first  engines  that 
have  been  direct  connected  to  this  make  ot  generators  in  the  United 
States  for  electric  railway  service. 

F.  W.  Friis,  principal  of  the  National  Railroad  Detective  Agency, 
of  New  York  and  Newark,  has  been  very  busy  ever  since  February  16, 
when  he  bought  the  Special  Detective  Agency  in  New  York.  As  he 
had  plenty  of  business  on  hand  from  his  New  Jersey  office,  the  only 
thing  Mr.  Friis  had  to  do  was  to  start  up  in  the  new  office,  to  keep  both 
ends  busily  employed.  The  location  of  the  New  York  office  at 
No.  176  Broadway,  corner  of  Cortlandt  Street  and  Maiden  Lane,  was 
selected  in  order  that  the  agency's  customers  in  railroad  lines  and 
friends  could  call  without  loss  of  time,  when  in  New  York.  On  March  1 
Mr.  Friis  removed  his  Newark  office  from  673  Broad  Street  to  the 
handsome  Prudential  Building,  Newark.  Besides  detective  work,  Mr. 
Friis  is  doing  a  collecting  business  in  his  Newark  office  under  the  name 
of  the  Merchants'  Collecting  Agency.  This  department  is  managed 
by  Jas.  C.  Thomas,  and  the  business  in  this  line  has  become  extensive, 
covering  claims  in  all  parts  of  the  country.  There  are  telephone  con- 
nections in  both  offices.  Mr.  Friis  at  first  experienced  great  trouble  in 
obtaining  good,  honest  and  reliable  inspectors.  In  several  cases,  he 
tells  us,  inspectors  in  his  employ  were  guilty  of  breach  of  trust;  in 
some  instances  he  has  taken  them  to  court  to  have  them  punished, 
but  got  no  satisfaction.  In  order  to  avoid  this,  he  has  made  out  a  set 
of  rules,  which  must  be  kept  by  all  inspectors  in  his  employ,  and  any 
one  entering  his  force  must  furnish  a  bond  of  $100  by  a  responsible 
real  estate  owner.  This  is  signed  by  the  bondsman,  the  inspector,  and 
Mr.  Friis,  and  is  also  signed  and  stamped  by  a  Notary  Public.  This 
rule  of  asking  each  inspector  to  furnish  a  bond  is  so  that  he  may  have 
a  hold  on  his  men.  Another  rule  of  the  Agency  is  that  it  will  charge 
nothing  for  work  or  expenses  if  the  work  does  not  prove  satisfactory; 
in  other  words,  the  company  guarantees  its  work.  The  Agency 
makes  a  written  contract  with  its  operatives,  in  which  the  latter  agree 
under  oath,  and  the  forfeit  of  their  bond,  also  the  forfeit  of  a  week's 
pay,  to  report  the  truth  and  nothing  but  the  truth.  These  new  regula- 
tions cannot  fail  to  give  anything  but  a  good  result.  The  New  York 
office  is  managed  by  Mr.  Friis  personally,  with  the  assistance  of  his 
superintendent,  S.  Frankel. 

WESTERN  NOTES. 

L.  K.  Comstock,  of  1437-38  Monadnock  Block,  Chicago,  is  putting 
a  1,500  light,  isolated  plant  in  the  Leland  Hotel,  that  city.  Two 
M.  A.  Green  engines,  and  two  50  K.  w.  generators  will  be  installed. 

The  Fitzgerald-Van  Dorn  Company,  of  Lincoln,  Neb.,  has  just 
closed  a  contract  with  the  Metropolitan  West  Side  Elevated  Railroad 
Company,  of  Chicago,  to  equip  its  entire  rolling  stock  with  its  auto- 
matic drawbar  for  elevated  railways. 


The  United  States  Graphite  Company,  of  Saginaw,  Mich.,  does 
a  large  business  in  the  sale  of  curve  grease  and  motor  grease  to  street 
railway  companies.  We  understand  that  these  graphite  products  give 
good  satisfaction.    The  mines  of  the  company  are  at  Sonora,  Mexico. 

The  Lodge  &  Shipley  Machine  Tool  Company,  of  Cincinnati, 
O.,  has  recently  received,  with  other  orders,  several  for  its  celebrated 
motor  gear  lathe,  also  triple  facing  machine,  and  engine  crank,  disk 
turning  and  boring  lathe.  This  company  makes  a  specialty  of  machines 
to  rapidly  produce  work  heretofore  done  in  lathes. 

The  Meaker  Manufacturing  Company,  of  Chicago,  111.,  on 
March  1  renewed  its  contract  with  the  Chicago  City  Railway  Com- 
pany for  the  use  of  the  well  known  Meaker  portable  register,  of  which 
there  are  1,600  in  use  on  this  road.  This  contract  disposes  of  the 
rumor  that  stationary  registers  were  to  be  used  in  place  of  portable 
registers  on  this  road. 

The  Louis  K.  Comstock  Company,  is  the  title  of  a  new  corporation 
doing  business  in  Chicago,  which  will  take  care  of  the  work  heretofore 
carried  on  by  Louis  K.  Comstock,  electrical  engineer  and  contractor. 
The  new  concern  will  have  the  same  offices  in  the  Monadnock  Build- 
ing, and  is  prepared  to  give  prompt  attention  to  all  orders  in  connec- 
tion with  the  construction  of  electric  railways,  power  plants  and  iso 
lated  plants. 

L.  K.  Hirsch,  of  Chicago,  111.,  has  worked  up  a  large  trade  by 
selling  new  rails  to  street  railroads  and  taking  old  rails  in  part  pay- 
ment. He  finds  a  market  for  these  old  rails  at  a  very  low  figure. 
Some  of  these  rails  are  nearly  as  good  as  new.  He  not  only  stands 
ready  to  furnish  bottom  prices  on  new  material,  but  can  quote  very 
advantageous  prices  on  second  hand  material,  such  as  T  rails,  second 
hand  cars,  motors  and  locomotives.  He  will  also  purchase  for  cash  any 
old  equipments. 

The  Chicago  Rawhide  Company,  of  Chicago,  reports  doing  an 
excellent  business.  The  managers  of  this  company  say  their  trade  has 
been  such  that  they  have  found  it  necessary  to  run  their  works  to  their 
full  capacity  during  all  the  winter  months,  a  record  which  speaks  well 
for  the  executive  ability  of  the  management.  Mr.  Preble  says  the 
company's  foreign  trade  is  constantly  growing,  which  is  indeed  flatter- 
ing. Taking  all  in  all,  the  Chicago  Rawhide  Company  has  reasons  to 
feel  proud  of  the  past,  and  can  look  forward  with  certain  expectations 
of  a  good  spring  trade. 

The  Ohio  Brass  Company,  of  Mansfield,  O.,  has  recently  issued 
a  handsome  and  complete  catalogue,  giving  views  of  the  well  known 
type  W  trolley  wire  appliances  and  other  apparatus  manufactured  by 
it.  This  company  does  not  confine  itself  by  any  means  to  equipment 
necessary  for  the  overhead  line,  but  is  ready  to  supply  voltmeters  and 
ammeters,  lightning  arresters,  switches,  arc  lamps,  drills,  trolley  poles, 
brackets,  etc.  In  fact,  in  looking  over  the  index  to  this  catalogue,  it  is 
hard  to  find  any  item  useful  on  electric  railways  in  the  line  of  general 
supplies  that  is  not  included. 

The  National  Carbon  Company,  of  Cleveland,  O. ,  has  sent  us 
a  handsome  calendar  for  1894,  decorated  with  a  birdseye  view  of  the 
extensive  works  of  this  company.  An  especially  valuable  feature  of 
this  calendar  is  that  a  moonlight  schedule  for  street  lighting  for  each 
month  is  given  with  the  calendar.  By  means  of  this  a  central  station 
superintendent  operating  three  arc  lights  has  always  before  him  the 
time  for  extinguishing  his  lights.  The  view  of  the  company's  works 
gives  an  excellent  idea  of  the  extent  of  the  company's  sales  and  the 
popularity  of  its  products. 

The  International  Register  Company,  of  Chicago,  finds  its  pres- 
ent quarters  too  small,  and  will  remove  about  April  1  to  195-197  South 
Canal  Street,  where  the  company  has  secured  large  and  commodious 
space  in  a  modern  manufacturing  block.  The  company's  new  quarters 
are  admirably  located  for  the  manufacture  of  its  well  known  fare  regis- 
ter, and  are  conveniently  near  the  central  business  district.  The  com- 
pany reports  business  as  improving,  several  contracts  for  tegisters 
having  been  secured  recently,  among  them  the  Chicago  General  Street 
Railway  Company  which  has  adopted  the  company's  portable  registers. 

Fisher  &  Porter,  of  Chicago,  tell  us  that  the  Providence  Steam 
Engine  Company's  works  are  full  of  orders  and  are  now  running  a 
double  set  of  hands  night  and  day.  Comments  on  the  merits  of  these 
engines  "the  Improved  Greene,"  are  superfluous  under  such  a  state  of 
facts  these  dull  times.  The  Providence  Company  has  a  pair  of  these 
engines  of  1,200  H.  P.  each  in  the  Rockwell  Street  station  of  the  Madi- 
son Street  cable  road  in  Chicago.  The  running  of  these  engines 
should  be  seen  to  be  appreciated.  Fisher  &  Porter  are  the  right  men 
in  the  right  place,  and  are  to  be  congratulated  on  having  such  an  excel- 
lent engine  to  represent. 

The  Fiber  &  Stowell  Company,  of  Milwaukee,  Wis.,  in  spite  of 
the  hard  times,  reports  doing  an  excellent  business,  so  large  in  fact  that 
the  company  has  outgrown  its  present  quarters,  and  finds  it  necessary 
to  add  100X80  ft.  to  its  already  large  plant.  The  prospects  for  the 
future  business  of  this  company  are  more  than  flattering,  as  the  man- 
agers are  about  closing  a  large  contract,  which  will  keep  their  works 
busy  during  a  large  part  of  the  spring.  The  company  is'  also  in  the 
market  for  a  large  lot  of  new  machinery,  and  when  the  new  shop  is 
completed  it  will  also  be  equipped  with  the  most  modern  labor  saving 
tools  known  to  the  trade. 

Edward  M.  Bentley,  formerly  of  the  Bentley-Knight  Electric 
Railway  Company,  who  has  been  for  the  past  four  years  and  a  half  in 
charge  of  the  patent  department  of  the  Thomson-Houston  Electric 
Railway  Company  and  the  General  Electric  Company,  severed  his 
connection  with  the  latter  company  on  March  I.  Mr.  Bentley  has 
opened  an  office  at  40  Water  Street,  Boston,  taking  up  the  work  of 
expert  in  patent  cases  and  solicitor  of  patents.  The  law  firm  of  Bent- 
ley &  Blodgett  with  which  Mr.  Bentley,  who  is  a  member  of  the  bar  as 
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well  as  an  expert,  has  been  connected,  will  be  dissolved,  and  his  former 
partner,  G.  R.  Blodgett,  will  succeed  hirn  as  head  of  the  patent 
department  of  the  General  Electric  Company,  making  his  headquarters 
at  Schenectady. 

The  Metropolitan  Electric  Company,  of  Chicago,  is  getting  in 
a  stock  of  porcelain  floor  tubing  of  all  sizes,  to  meet  the  requirements 
of  the  Board  of  Underwriters.  This  company  carries  a  full  stock  of 
the  P.  &  B.  specialties,  and  is  selling  a  large  quantity  of  P.  &  B. 
armature  varnish.  W.  C.  McKinlock,  secretary  of  the  Metropolitan 
Electric  Company,  has  just  returned  from  an  extensive  business  trip, 
with  some  good  sized  orders  for  the  specialties  handled  by  his  com- 
pany. One  of  these,  the  Xentric  switch,  is  not  as  generally  known  as 
some  other  switches  on  the  market,  as  it  has  but  recently  been  intro- 
duced, but  it  is  claimed  to  have  no  superior.  It  is  made  by  that  well 
known  manufacturer,  H.  T.  Paiste,  the  Metropolitan  Electric  Company 
handling  his  specialties. 

The  Shultz  Belting  Company,  of  St.  Louis,  reports  some  very 
large  orders,  particularly  from  foreign  climes.  This  company  has 
contracted  to  fill  an  order  for  10,000  ft.  of  leather  belt  for  Russia,  and 
3,500  ft.  for  India.  The  head  of  the  company,  J.  A.  J.  Shultz,  looks 
to  the  future  with  a  great  deal  of  encouragement,  and  rightly  so,  con- 
sidering the  large  number  of  substantial  orders  on  the  company's 
books.  He  thinks  the  prospects  exceedingly  bright  for  his  business. 
The  company  is  building  up  a  large  foreign  business  because  of  the 
superior  make  of  the  Shultz  belt.  The  above  order  for  the  Russian 
market  is  but  one  out  of  many  for  that  country.  There  are  branch 
offices  not  only  in  the  principal  centers  of  the  United  States,  but  in  the 
chief  cities  of  Europe,  India  and  South  America.  The  Shultz  Com- 
pany, as  is  well  known,  manufactures  both  solid  and  link  belts.  The 
latter  have  long  ago  found  favor  in  the  largest  power  plants  and  manu- 
factories of  this  country  and  Europe. 

The  Heine  Safety  Boiler  Company,  of  St.  Louis,  looks  upon  the 
coming  year  as  apt  to  be  a  lucrative  one  from  the  point  of  view  of  the 
manufacturers  of  high  class  water  tube  boilers.  Steam  users  through- 
out the  country  are  coming  more  and  more  to  think  with  the  high 
class  boiler  makers  that  a  water  tube  boiler  of  the  first  class  is,  after  all, 
by  far  the  cheapest  steam  generator,  although  the  first  cost  may  be 
greater.  The  company  calls  attention  to  the  fact  that  the  most  eco- 
nomically operated,  the  largest  size  and  largest  paying  steam  plants  in 
the  country  are  those  having  high  class  water  tube  boilers,  and  among 
these  may  be  numbered  those  in  which  the  Heine  safety  boiler  has 
become  standard.  The  Heine  Company  has  already  obtained  some 
large  contracts  since  the  advent  of  1894,  and  among  the  latest  is  one 
for  5,600  H.  P.,  to  be  installed  in  the  electric  lighting  plant  of  the 
Municipal  Electric  Light  &  Power  Company,  of  St.  Louis.  The  con- 
tract was  awarded  to  the  Heine  Company  by  the  Edison  Illuminating 
Company,  of  St.  Louis,  which  has  gained  control  of  both  the  Muni- 
cipal and  Missouri  Electric  Light  &  Power  companies. 

The  Laclede  Car  Company,  of  St.  Louis,  informs  us  that  its 
works  are  filled  with  new  cars  at  the  present  time  in  the  various  stages 
of  construction.  This  company  has  received  a  large  share  of  the  car 
contracts  recently  let  by  the  Philadelphia  Traction  Company,  of  Phila- 
delphia, Pa.  The  first  order  called  for  250  cars  both  closed  and  open, 
while  a  second  one,  recently  obtained,  calls  for  150  additional  closed 
cars.  These  are  to  be  similar  to  those  obtained  in  the  first  order, 
namely,  eighteen  foot  bodies,  equipped  with  two  twenty-five  horse 
power  Westinghouse  motors,  mounted  on  Bemis  extended  spring  base 
trucks.  The  company  has  received  some  very  encouraging  testi- 
monials from  the  Philadelphia  Traction  Company,  and  the  Philadelphia 
press  has  been  unqualified  in  its  praise  of  the  handsome  Laclede  cars 
recently  put  in  operation  in  that  city.  The  Cincinnati  Street  Railway 
Company,  of  Cincinnati,  O.,  has  placed  an  additional  order  with  the 
car  company  for  thirty  sixteen  foot  motor  cars.  Laclede  cars  are  the 
standard  of  the  railway  company,  this  being  about  the  tenth  consecu- 
tive order  that  has  been  placed  with  the  car  works.  These  cars  are  to 
be  equipped  with  twenty-five  horse  power  General  Electric  Company's 
single  reduction  motors.  The  Brightwood  Railway  Company,  of  Wash- 
ington, D.  C,  has  ordered  two  motor  cars.  The  company  looks  for- 
ward to  the  future  with  much  confidence,  and  expects  its  shops  to  be 
continually  filled  with  work.  The  demand  for  new  cars  is  especially 
heavy  from  the  eastern  part  of  the  United  States. 

Guido  Pantaleoni,  608  American  Central  Building,  Sc.  Louis,  rep- 
resentative in  that  city  of  the  Westinghouse  Electric  &  Manufacturing 
Company,  of  Pittsburgh,  Pa.,  reports  the  sale  of  three  750  H.  p.  gen- 
erators to  the  Compton  Heights,  Union  Depot  &  Merchants'  Termi- 
nal Railway  Company,  of  St.  Louis,  and  one  of  750  H.  P.  capacity  to 
the  Lindell  Railway  Company,  of  the  same  city.  The  former  ma- 
chines are  to  be  belted  each  to  a  750  H.  P.  engine  of  the  Porter-Allen 
type,  made  by  the  Southwark  Foundry  &  Machine  Company,  of  Phila- 
delphia, Pa.  The  machine  for  the  Lindell  Railway  Company  has  al- 
ready been  delivered  and  is  now  in  use,  while  the  larger  equipment  is 
marked  for  delivery  on  May  15.  The  latest  motor  equipments  of  both 
the  above  named  street  railway  companies  are  of  the  Westinghouse 
type,  and  each  motor  is  of  twenty-five  horse  power  capacity,  two 
motors  to  each  car.  There  are  now  200  Westinghouse  motors  in  op- 
eration on  these  two  systems,  and  a  large  number  additional  on  other 
roads  in  St.  Louis.  The  former  are  making  a  remarkable  record  for 
themselves.  About  one-half  of  them  have  been  in  operation  in  the 
neighborhood  of  ten  months  and  during  that  time  each  car  equipment 
has  cost  the  railway  company  but  $11.25.  This  item  includes  neces- 
sary gear  and  pinion  renewals.  The  Westinghouse  representative, 
Mr.  Pantaleoni,  is  rightly  very  proud  of  this  record,  because  the  cars 
of  this  company  are  steadily  at  work  both  winter  and  summer,  the 
conditions  being  such  that  the  loads  are  constantly  fluctuating,  and  at 
times  heavy  grades  and  large  crowds  speak  volumes  for  the  efficiency 
of  the  Westinghouse  Company's  motors. 


List  of  Street  Railway  Patents. 

U.  S.  Street  Railway  Patents  Issued  February  20,  1894,  to 
March  20,  1894,  Inclusive. 


February  20. 

Car  Brake — Robert  S.  Haines,  Savannah,  Ga.,  assignor  of  one-half 
to  Benjamin  F.  Peet,  Springfield,  Mass.  No.  514,926. 
Consists  of  a  truck  frame,  car  wheels  and  brake  shoes  with  links 
pivotally  connected  to  and  suspended  from  the  truck  frame  and  sup- 
porting the  shoes,  the  pairs  of  links  or  toggles  connecting  the  shoes, 
and  a  transverse  bar  or  beam  uniting  the  toggle  links  at  their  middle 
joints  and  which  is  constructed  to  constitute  an  armature,  and  an  elec- 
tro-magnet supported  by,  and  depending  from  the  top  of  the  truck 
frame  and  in  direct  working  proximity  to  the  electro-magnet. 

Brake — Henry  Kleiman,  Allegheny,  Pa.    No.  514,940. 

Comprises  a  truck  frame,  the  axles  and  ground  wheels,  said  truck 
frame  being  provided  with  opposite  supports,  brake  bars  arranged  in 
the  supports,  extending  beyond  the  same  and  provided  with  brake 
shoes  for  clamping  against  the  wheels,  friction  pulleys  arranged  upon 
the  axles,  a  centrally  located  vibratory  lever  provided  at  its  opposite 
ends  with  oppositely-disposed  standards,  flexible  friction  shoes  ar- 
ranged upon  the  pulleys,  connections  between  the  ends  of  the  stand- 
ards with  opposite  ends  of  the  shoes  and  between  the  remaining  ends 
of  the  shoes  and  the  brake  bars,  and  means  for  vibrating  the  lever. 

Electric  Railway  System — Nikola  Tesla,  New  York.    No.  514,972. 

An  electric  railroad  system  operated  by  electric  currents  of  high 
potential  and  frequency,  having  an  insulated  and  electrically  screened 
supply  conductor  extending  along  the  line  of  travel,  a  motor  car  or 
cars  carrying  a  conducting  plate  or  bar  in  inductive  relation  to  the 
screened  conductor  and  an  electrical  connection  between  the  said  plate 
and  the  motor. 

Car  Brake  Adjuster — James  Howard,  New  York.    No.  515,079. 

Consists  of  a  ratchet  bar,  a  ratchet  block  connected  therewith,  a 
brake  lever  capable  of  limited  movement  on  the  ratchet  block,  length- 
wise of  the  car,  and  a  hand  pull  rod  connected  with  said  brake  lever. 

Automatic  Grip  Opener — Wm.  P.  Courtney,  Oakland,  Cal.,  assignor 
of  one  half  to  Albert  Brown,  same  place.  No.  515,115. 
A  cable  grip  provided  with  the  guide  and  bearing  rollers  upon  the 
rear  edge,  a  safety  bar  movable  within  said  guide  within  the  plane  of 
the  sides  of  the  grip  frame,  connections  between  said  safety  bar  and 
the  detent  of  the  grip,  and  a  spring  catch  whereby  the  safety  bar  and 
detent  are  retained  in  their  elevated  position  when  forced  upward. 

Electric  Railway  Conduit — Morris  S.  Towson,  Cleveland,  O., 
assignor  to  Albert  G.  Wheeler,  Chicago,  111,  No.  515,179. 
Consists  of  a  slot  rail,  a  conductor  and  a  box,  having  an  open  end 
and  a  slot  in  its  bottom,  a  conductor,  carrier  or  clamp  passing  through 
said  slot,  and  having  an  enlarged  head  secured  in  said  box  by  an  in- 
sulating compound. 

Safety  Car  Fender — Francis  De  Fontes,  Baltimore,  Md.    No.  515,198. 

A  safety  fender  having  a  triangular  platform  secured  to  the  car 
truck  frame;  a  car  axle  having  a  sprocket  wheel;  a  transverse  shaft  on 
the  under  side  of  the  platform  and  parallel  with  the  axle,  and  provided 
with  a  sprocket  wheel  and  two  mitre  gear  wheels;  two  short  shafts, 
each  having  a  gear  wheel  meshing  with  the  gear  wheels  of  the  trans- 
verse shaft,  and  each  provided  with  sprocket  wheels;  two  safety  rollers 
in  front  of  the  platform  and  parallel  with  the  angular  sides  thereof, 
and  the  two  together  forming  a  V;  a  cushion  adjacent  to  the  intersec- 
tion of  the  V  point  of  the  said  two  rollers;  and  drive  chains  between  the 
short  shafts  and  said  rollers  for  actuating  the  latter. 

Trolley  Conductor  and  Support — Myron  D.  Law,  Washington, 
D.  C,  assignor  to  Albert  G.  Wheeler,  Chicago,  111.  No.  515,238. 
Embraces  a  conductor,  having  rails  of  L  shape  in  cross  section  pro- 
vided with  contact  flanges  and  supporting  webs,  said  flanges  being 
arranged  in  alignment  vvith  each  other,  the  supporting  webs  being  over- 
lapped at  the  connecting  ends  of  the  rails. 

Indicator  for  Electric  Cars — Henry  C.  Beckmann,  St.  Louis,  Mo. 
No.  5I5.274- 

Comprises  a  fixed  conductor,  having  a  freely  swinging  contact  rod 
electrically  connected  with  the  trolley  wire;  a  laterally  projecting  rigid 
contact  rod  moves  with  the  car;  a  suitable  indicator  in  the  car  is  elec- 
trically connected  with  the  rod  and  also  with  the  return  conductor 
of  the  road. 

Electric  Railway  Trolley — Chas.  J.  Van  Depoele,  Lynn,  Mass., 
assignor  to  the  Thomson-Houston  Electric  Company,  Boston, 
Mass.    No.  515.308. 

Consists  of  a  car,  an  overhead  conductor,  a  contact  device  making 
underneath  contact  with  the  conductor,  a  standard  on  the  roof  of  the 
car,  an  arm  carrying  the  contact  device  pivoted  on  the  standard  on  a 
tranverse  axis,  and  free  to  swing  around  the  standard,  a  spring  con- 
nected to  the  pole  or  arm  for  pressing  the  contact  device  upward 
against  the  conductor,  and  a  line  connected  with  the  arm  above  its 
pivot  for  moving  the  arm. 

February  27. 

Car  Brake — Henry  H.  Sessions,  Chicago,  111.,  assignor  to  the  Pull- 
man's Palace  Car  Company,  same  place.    No.  515,555. 
Means  for  operating  car  brakes,  consisting  of  an  axle  having  a 
friction  gear  secured  thereon,  a  second  friction  gear  slidably  mounted 
thereon,  and  a  bevel  faced  gear  rotatably  mounted  on  a  movable  sup- 
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port  and  adapted  to  be  thrust  into  engagement  with  the  sliding  gear 
whereby  the  latter  may  be  thrust  into  frictional  contact  with  the  fixed 
gear. 

Street  Car — Thomas  H.  Wickes,  Chicago,  111.,  assignor  to  the  Pull- 
man's Palace  Car  Company,  same  place.  No.  515,567. 
Consists  of  a  car  having  its  end  walls  provided  with  removable  and 
interchangeable  bulkheads,  one  of  which  is  constructed  to  receive 
doors  to  adapt  it  for  a  closed  car,  and  the  other  of  which  is  adapted  to 
contain  sashes  or  panels  to  provide  a  closed  end  wall  for  an  open  car. 

Conduit  Electric  Railway — Joseph  A.  Cassidy  and  Wm.  A.  Butter, 
New  York.    No.  515,572. 

Embraces  with  a  car  an  electric  contact  bar  to  operate  contact 
levers  arranged  within  a  conduit,  thereby  electrically  communicating 
with  an  electric  conductor;  toggle  mechanism  connects  said  bar  to  the 
car,  and  means  for  operating  the  toggle  mechanism. 

Safety  Car  Fender — Wm.  R.  Fowler,  Baltimore,  Md.    No.  515,581. 

Embraces  rigid  pendent  rods,  a  fender  loosely  and  vertically  mov- 
able on  said  rods  provided  with  a  projecting  lip,  springs  on  the  pendent 
rods  to  force  the  fender  downward,  a  pivoted  latch  having  a  lip  hook 
to  engage  the  lip  on  the  fender,  a  pendent  swinging  frame  forward  of 
the  fender,  and  a  rod  attached  to  the  pivoted  latch  and  operated  by  the 
swinging  frame  to  release  it. 

Street  Car  Fender — Walter  W.  Play,  Toronto,  Can.,  assignor  to 
John  Henry  Banes,  same  place.    No.  515,609. 

Consists  of  a  mold  board  shaped  foot  attached  to  the  end  of  a  ver- 
tical spring-actuated  spindle  below  the  car  in  front  of  the  wheel,  a 
spring-actuated  brush  on  the  rail  behind  the  mold  board,  the  brush 
being  actuated  independent  of  the  foot. 

Electric  Railway — Benjamin  F.  Comstock,  Decatur,  111.    No.  515,- 
654. 

Embraces  with  a  trolley  railway,  a  double  track,  electric  cars 
adapted  to  run  on  same,  a  single  trolley  wire,  trolleys  provided  with 
rollers  and  pointed  plates  carried  by  the  cars,  and  adapted  to  run  upon 
and  pass  each  other  on  the  single  trolley  wire. 

Car  Brake — George  W.  MacKenzie,  Thomas  C.  Sloan  and  Moses 
B.  Sloan,  Beaver,  Pa.    No.  515,692. 

Embraces  two  independent  brake-actuating  mechanisms  connected 
to  and  actuating  the  same  winding  shaft,  and  a  mechanism  for  releas- 
ing the  brakes  set  by  either  mechanism. 

Fender  for  Street  Cars — Wm.  H.  Brock,  Brooklyn,  N.  Y.  No. 
515.728. 

Embraces  a  fender  movable  longitudinally  of  the  car,  and  means 
for  actuating  the  fender  by  the  rotation  of  the  car  axles. 

Means  for  Switching  from  Main  to  Side  Tracks — John  B.  Duguid, 
Toledo,  O.    No.  515,823. 

Consists  of  a  car  carrying  a  wheel  guide,  standard  movable  therein 
and  carrying  a  wheel,  a  lever  for  operating  the  standard,  a  bar  for 
operating  the  lever,  a  catch  for  holding  the  same,  and  a  spring  for 
returning  it,  and  a  guide  upon  the  track  for  co-action  with  the  wheel. 

Street  Car  Fender— Randolph  C.  Lothrop,  Somerville,  Mass.  No. 
515.868. 

Embraces  an  advanced  frame  .attached  to  the  car;  the  forward  end 
thereof  being  capable  of  both  a  vertical  and  lateral  movement;  a  re- 
volving guard  roll  is  attached  to  the  front  of  said  frame,  arranged  to  be 
carried  along  thereby  at  a  slight  elevation  above  the  track;  means  for 
revolving  said  guard  roll  towards  the  car;  and  a  safety  net  or  platform 
immediately  behind  the  roll. 

Hanger  for  Trolley   Wires — George  Forbes,    Williamsport,  Pa. 
No.  5 15,907. 

Covers  a  hanger  having  two  separable  members  adapted  to  be  se- 
cured together  and  hold  a  trolley  wire  between  them,  one  of  said  mem- 
bers having  perforations  to  receive  holdback  or  suspending  wires. 

Street  Car  Sign— Edgar  J.  Rauch  and  Wilfred  A.  Keith,  Brockton, 
Mass.    No.  515,967. 

Comprises  a  rotatable  sign  on  the  exterior  of  the  car  having  inscrip- 
tions on  its  sides,  a  dial  fastened  on  the  interior  of  the  car  correspond- 
ingly inscribed,  a  rotary  handle  supported  at  the  center  of  the  dial  and 
connected  with  the  sign,  and  means  for  locking  the  handle  in  different 
positions. 

March  13. 

Electric  Railway— Mark  W.  Dewey,  Syracuse,  N.  Y.,  assignor  to 
the  Dewey  Corporation,  same  place.  No.  516,188. 
Embraces  in  an  electric  induction  railway,  a  source  of  irregular  or 
alternating  currents,  a  conductor  extending  therefrom  along  the  way,  a 
movable  coil  in  electrical  connection  with  the  conductor,  a  vehicle,  a 
magnetic  device  on  the  vehicle  to  move  the  movable  coil,  an  electric 
conductor  on  the  vehicle  in  suitable  inductional  relation  to  the  coil, 
and  a  translating  device  connected  with  the  latter  conductor. 

Street  Car  Fender— Thos.  Davies,  Toronto,  Can.     No.  516,266. 

Embraces  angular  plates,  supported  by  springs  and  held  at  an 
angle  to  each  other,  in  connection  with  a  cup  or  fingers  projecting 
from  the  plates. 

Safety  Car  Fender— George  Q.  Seaman,  Alexandre  Wilson  and  Wm. 
Jones,  Brooklyn,  N.  Y.    No.  516,408. 

Comprises  a  curved,  upwardly  inclined  bottom  or  guard  secured 
at  its  upper  and  lower  edges,  having  a  loose  main  portion  so  as  to 
form  a  yielding  pocket,  the  central  portion  of  which  is  capable  of  mov- 
ing in  relation  to  the  edges,  and  having  side  guards  arranged  adjacent 
to  the  curved  guard. 


Electric  Railway  Supply  System — Jas.  F.  Cummings,  Detroit, 
Mich.,  assignor  of  one-half  to  Eugene  M.  Engleman,  Milwaukee, 
Wis.    No.  516,565. 

Embraces  a  motor,  car,  conduit  and  two  distributing  conductors 
therein  with  which  said  motor  is  in  traveling  connection,  of  a  contact 
device  having  rotary  laterally  spring  pressed  travelers  arranged  hori- 
zontally and  contacting  with  the  inner  faces  of  said  conductors  respec- 
tively, and  springs  engaging  the  travelers  on  the  opposite  side. 

Closed  Conduit  Electric  Railway — Edward  H.  Brown,  Salem, 
Mass.,  assignor  to  the  Magnetic  Electric  Company  of  West  Vir- 
ginia, Boston,  Mass.    No.  516,626. 

Embraces  in  combination  with  a  car  provided  with  magnets,  a  main 
electric  supply  wire,  magnet  contacts,  and  separate  and  independent 
inclosures  for  the  same,  the  inclosures  forming  sections  of  a  continual 
central  rail,  said  main  wire  independent  of  said  inclosures  and  directly 
connected  with  said  contacts. 

March  20. 

Electric  Railway  System — Elihu  Thomson,  Swampscott,  Mass., 
assignor  to  the  Thomson-Houston  Electric  Company  of  Connecti- 
cut.   No.  516,666. 

Embraces  a  vehicle  electrically  propelled  along  a  line  of  way,  hav- 
ing definite  stopping  and  starting  points  thereon,  of  one  or  more  con- 
ductors at  such  points  making  connection  with  the  electric  motor  on 
said  vehicle,  and  an  energy  storage  device  in  connection  with  said 
conductor. 

Overhead  Electric  Railway— John  C.  Henry,  Westfield,  N.  J.  No. 
516,808. 

A  line  structure  for  an  overhead  electric  railway,  comprising  a 
trolley  wire,  rigid  supports  carrying  insulating  hangers  for  said  trolley 
wire,  a  guy  wire  running  in  a  zigzag  course  along  the  line  of  the 
trolley  wire,  and  connected  on  one  or  both  sides  with  said  rigid  sup- 
ports, and  poles  for  sustaining  the  wires. 

Conduit  for  Electric  Railways — Herluf  A.  F.  Petersen,  Milwau- 
kee, Wis.    No.  516,876. 

Embraces  a  conduit  for  underground  conductors,  with  a  casing 
divided  into  two  longitudinal  conduits  or  passages,  one  of  which  is 
arranged  to  contain  the  conductors,  and  the  other  provided  with  a 
longitudinal  slot  in  its  upper  wall,  arranged  out  of  line  with  said  con- 
duit or  passage  containing  the  conductors,  and  a  suitable  longitudinal 
cover  arranged  to  normally  close  the  conduit  or  passage  in  which  the 
said  conductors  are  located. 

Brake — Heinrich  Bussing,  Brunswick,  Germany.    No.  516,912. 

A  brake  consisting  of  a  horse  shoe  fitted  to  the  rail,  a  brake  block 
supported  thereby,  a  rod,  a  supplemental  brake  block  and  an  operating 
means  for  moving  the  brake  blocks  toward  each  other. 

Street  Car — Peter  M.  Kling,  St.  Louis,  Mo.    No.  516,934. 

Embraces  a  platform  having  a  partition  at  one  end  thereof  ex- 
tending transversely  of  the  length  of  the  car,  and  dividing  the  platform 
into  two  parallel  passageways  between  the  car  body  and  dashboard. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company,  Havemeyer  Building,  New  York. 


The  Lake  Shore  Route. 


The  Lake  Shore  Route,  between  Buffalo  and  Chicago,  is  cele- 
brated all  over  the  world  as  affording  the  embodiment  of  luxury  in 
travel.  Its  new  Day  Coaches  are  sixty  feet  in  length,  and  will  seat 
fifty-eight  people,  comfortably.  They  are  fitted  with  the  Gould  plat- 
form and  automatic  coupler,  Westinghouse  air  brakes  and  signal, 
heated  with  steam  taken  from  the  locomotive,  and  at  night  are  bril- 
liantly lighted  with  Pintsch  gas,  for  which  purpose  five  elegant  bronze 
chandeliers  depend  from  the  roof  of  the  car. 

The  interior  of  the  coaches  is  finished  in  mahogany,  highly 
polished  and  paneled.  Each  coach  has  a  nice  lavatory  and  toilet.  The 
latest  models  contain  separate  toilet  rooms — one  for  ladies  and  one  for 
gentlemen.  The  car  seats  are  of  the  style  known  as  the  Mason  tilting, 
with  high,  spring  backs  and  broad  seats.  They  are  richly  upholstered 
in  crimson  plush.  The  windows,  which  are  of  plate  glass,  are  large, 
and  each  is  fitted  with  a  spring-roller  curtain,  in  shade  to  blend  with 
the  interior  finish,  and  every  feature  is  of  the  best. 

The  dining  cars  in  service  on  the  trains  of  the  Lake  Shore  &  Mich- 
igan Southern  Railway  are  operated  by  the  company.  The  cars  are 
neat  and  tasty  in  all  their  appointments.  Great  care  is  exercised  to 
provide  the  patrons  of  the  Lake  Shore  Route  with  a  service  which  shall 
prove  satisfactory.  Asa  result,  dining  on  the  trains  of  the  road  is 
accomplished  in  a  very  satisfactory  and  comfortable  way. 

The  sleeping  cars  in  service  on  the  Lake  Shore  Route  are  of 
Wagner  build.  Ordinarily,  they  contain  twelve  sections,  a  state-room, 
a  smoking  apartment,  and  toilets  for  ladies  and  gentlemen.  In  some 
instances,  however,  there  are  cars  containing  sixteen  sections,  the  state- 
room being  omitted.  Every  valuable  device  is  embodied  in  their 
construction. 

The  Lake  Shore  operates  a  most  perfect  sleeping  car  service 
between  the  cities  of  Chicago,  Cleveland,  Buffalo,  New  York  and  Bos- 
ton in  connection  with  the  New  York  Central  and  Boston  &  Albany 
Railways.  This  is  not  only  the  direct,  best  and  only  double  track 
route  between  the  cities  mentioned,  but  the  Lake  Shore  is  the  only  line 
from  Chicago  conveying  passengers  into  New  York  City  without  a 
ferry  transfer. .x.*.x. 
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QUOTATIONS    OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS. — Corrected  by  Spencer  Trask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
March  19. 

CHARLESTON  STOCKS  AND  BONDS. — Corrected  by  A.  C.  KAUFMAN 

Charleston,  S.  C,  March  19.  Stock  quotations  are  prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

> 

3 

Date 

of 
Issue. 

Bid. 

Ask'd 

Company. 

Par. 

Capital. 

Period. 

-3 

% 
a 

Date 

ot 
Issue. 

Bid. 
113 

3 

Ask'd 

STOCKS. 

Charleston  City  Ry.  Co  

50 
*  25 

$100,000 
250,000 

J.  &  J. 

0 

65 
5 

STOCKS. 

Albany  R.  R.  Co  

Watervlelt  Turnpike  &  R.  R 

100 
100 

750,000 
240,000 

QFeb. 

1% 

1890 
1863 

Principal 
Due. 

115 

Co  

% 

BONDS. 

Date 
of 

ISSUf 

Amo'nt 
Out- 
stand- 
!  lng. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

Bid. 

101^ 
101',. 

100 
101 
103>i 
113 

112 

110 

Ask'd 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 
5 

1915 
1906 

Albany  R.  R.  Co.,  1st  Mort. . . 

"     "   2d  Mort.... 
"       "     "   3d  Mort.... 
"        "     "    4th  Mort. .. 
"        •'     "   5th  Mort... 
•        '•     "    Consol  Mtg 
"  Debenture.. 
Water vllet  Turnpike  &  R.  R., 

Watervllet  Turnpike  &  R.  R., 

1865 
1873 
1875 
1880 
1888 
1890 
1891 

1889 

1889 

40,000 
30,000 
28,500 
11,500 
50,000 
350,000 
200,000 

350,000 

150,000 

J.  &  J. 
M.&  N. 
J.  &  J. 
M.  &  S. 
M.  &  S. 
J.  &  J. 
M.&  N. 

M.  &N. 

M.  &N. 

5 
7 
7 

6 
5 
5 
6 

6 

6 

1905 
1893 
1895 
1905 
1913 
1930 
1901 

1919 

1919 

CHICAGO  STOCKS  AND  BONDS. — Corrected  by  William  B.  Wrenn,  167 
Dearborn  Street,  Chicago,  111.,  March  21. 

115 
115 

Company. 

Par. 

Capital. 

Period 

3 

GO 

a 
3 

2.5* 
7Jtf 
4 

8% 
1^ 

Date  of 
Issue. 

Bid. 

Ask'd 

325 

STOCKS. 

100 
100 

100 

100 
100 
100 

$9,000,00C 
1,000,00C 
500,00f 
5.500.00C 
1,250,00C 

13,189,O0C 

Q.— J. 
A.  &  O 

Q.-J. 
J.  &  J. 

Q.-J. 

Q—P. 

320 
100 
500 

249,', 

625 

145^ 

BALTIMORE  STOCKS  AND  BONUS.— Corrected  by  Hambleton  &  Co., 
Bankers,  9  South  Street,  Baltimore,  Md.,  March  19.    Stock  quotations  are 
prices  per  share, 

North  Chicago  City  

249J4 

West  Division  City  

147% 
Ask'd 

Company. 

Par. 

Capital. 

Period. 

> 
3 

1 

Date 

of 
Issue. 

Bid. 

Ask'd 

BONDS. 

Date 

of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

STOCKS. 

25 
50 
50 
25 

1,000,000 
3,000,000 
300,000 
5,000,000 

Quart. 

3 
1 

80 
30 
60 
15 

90 

33 
65 
16 

4,61 9.50C 
400.00C 
500,00C 
l,85O,00C 
2, 350.00C 

4,ino.ooc 

1,500,  (10C 
2,0O0.O0C 

J.  &  J. 
F.  &  A 
M.  &N 
M.&N 
J.  &  J. 
M.  &  N 
P.  &  A 
J.  &  D. 

4% 

6 

0 

4% 
5 
5 
5 
6 

101 
102 
105 
98 
102 
102% 

City  &  Suburban  Ky.  Co  

Central  Pass.  Ry.  Co  

1883 

1903 
1900 
1927 
1906 

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

North  Chicago  City,  1st  mort. 

North  Chicago  street  1st  mort 
West  Chicago  Street  

100 
103 
102^ 
98 

103% 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

J.  &  J. 

J.  &  D. 
M.  &  N. 
J.  &  D 
M.  &  S. 

% 

6 

5 
5 
5 
5 
6 
5 

Principal 
Due. 

Bid. 

Ask,d 

West  Chicago  Street,  Tunnel. 

"       Deb.  6's 

103 

"         "     *'  cons.  mort. . 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 

City  Pass.  R.  R.  Co  

1882 
1893 

'l8S9' 
1892 
1891 
1891 

250,000 
500,000 
3,000.000 
1,500,000 
1,750,000 
1,250,000 
3,000,000 

1913 

1922 
1939 
1942 
1901 
1911 

110 

1081.. 

105 

108 

100^. 

101^ 

112 

112 

109 

1051! 

109 
101 
IO214 
112^ 

CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Eustis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  March  19.  Stock 
quotations  are  per  cent,  values. 

Company. 

Par. 

Capital. 

Period. 

3 

*J 
GO 

Date 

of 
Issue. 

Bid. 

Ask'd 

BOSTON  STOCKS — Corrected  by  K.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange.  March  19.  Stock  quotations  are  prices  per  share 

STOCKS. 

50 
50 
100 
100 
100 
100 

$0,750,000 
1,600,000 
300,00H 
500,000 
100,000 
3,000,000 

Q.-J. 
Q.-J. 

6 
5 

105% 
108J4 

106% 
109% 

Mt.  Adams  &  Eden  Park  

60 
98 
1934 

65 
99 
21 

Company. 

Par. 

1 

> 
3 

-u 
GQ 
03 

Date 

of 
Issue. 

Bid. 

Ask'd 

"        '•        "  Pref. 
Cm.  Newport  &  Cov.  St.  Ry. 

6 

Capital. 

Period . 

50 
50 

$6,400,000 
9,085,000 

J.  &  J. 
J.  &  J. 

4 

3 

1887 
1S90-1892 

76% 
46*. 

77 
47 

BONDS. 

Date 

ot 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

BROOKLYN  STOCKS  AND  BONDS.— Corrected  by  C.  E.  Staples  &  Co., 
315  Montague  Street,  Brooklyn,  March  19.    Stock  quotations  are  per  cent, 
values. 

50,000 
50,000 
50,000 

100,000 

150,000 
50,000 
50,000 
100,000 
300,000 
280,000 
135,000 
300,000 
300,000 
100,000 
250,000 
250,000 

J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.&O. 
A.&  O. 
A.&O. 
J.&D. 
M.&  S. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
A.&O. 
M.  &  S. 
J.  &  J. 

7 
1 
7 
4 
5 
6 
6 
6 
6 
5 

7  . 

6  < 

5  . 

7  . 

6  1 

July,  1894 
July,  1895 
July,  1896 

100 
101% 
104 
99 
101 
101 
107)4 

m% 

102^ 
104% 
109 

103 

"         "  extended| 

10-20'S 

"            "  Cable. 

104 

106 

100^ 

103 

103 

110 

11% 

Company. 

Par. 

Capital. 

Period. 

e- 
•a 

go 

£ 

Date 

of 
Issue. 

Bid. 

Ask'd 

luly,  1895 
luly.  1900 
July,  1905 
Je. '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
4.p.'93-1908 
Bar.  1912 
1932 

106 
115 
104 

8T0  C  K  S. 

Broooklyn  City  R.  R.  Co  

10 

100 
100 

100 
100 

6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

178 
67 
18 

Brooklyn  Traction  Co.,  pret.. 

"        •'  common. 
Coney  Island  &  Brooklyn 
R.  R.  CO  

1893 
1893 

"     5-20'S  2d. 
S.  Covington  &  Cincinnati. . 

Oct.  1. 

4 

113 
1143^ 

115 
115% 

155 

S.Cov.&  Cln.  2d  Mort.gold  6's 

Long  Island  Traction  Co  

1893 

22 

CLEVELAND  STOCKS  AND  BONDS.— Corrected  by  W.J.  Hates  &  Sons, 
Bankers,  Cleveland,  O.,  March  19. 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Company. 

Par.  ( 

Capital. 

Period. 

> 
3 

03 

Date 

of 
Issue. 

Bid. 

Ask'd 

Broadway  R.  R.  Co  

1893 

350,000 
3,000,000 

300.000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 

102 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  1st  bonds  

J.  &  J. 

J.  &  J. 

P.  &  A. 

F.  &  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

STOCKS. 

The  Cleveland  Electric  Ry.  Co. 
The  Cleveland  City  Ry.  Co. . . . 

100 
100 

L2, 000,  COO 
8,000,000 

1893 
1893 

47 
57 

48 

60 

Coney  Island  &  Brooklyn 

R.  R.  Co.,  certificates  

South  Brooklyn  Central  R.  R. 

104 
100 

BONDS. 

Date 

of 
Issue  i 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Ask'd 

South  Brooklyn  Central  R.  R. 

Brooklyn  City  R.  R.  Co.,  1st. 

109 

The  Cleveland  Electric  Ry.  Co. 

City      "  " 

1893 
1893 

2,000,000 
2,349,000 

M. — S. 

5 

1910 

101 

95 

102* 
96 

April,  1894.] 
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DETROIT  STOCKS.— Corrected  toy  Cameron  Currie  &  Co. 
Brokers,  82  Grlswold  Street.  Detroit,  March  19. 


Bankers  and 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Fort  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry . 

100 
100 
100 

$250,000 
3,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS  Corrected  toy  J.  G.  Mackintosh  &  Co.,  Bankers.  Holy 

oke,  Mass.  March  19. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

100 
100 
100 

1,000,000 
250,000 
50,000 

J.  &  J. 
J.  &  J. 

4 
4 

2110 
200 
100 

225 
225 
125 

LOUISVILLE  STOCKS  AND  BONDS.  —  Corrected  toy  Almstedt  Bros. 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  March  19. 

Company. 

Par. 

Capital. 

Period. 

> 

w 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ry,  Co.,  pref . . . 
Louisville  St.  Ry.  Co.,  com.. . . 

100 
100 

$1,000,000 
5,000,000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

87 
38 

88 
39 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  rnort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

90 
115 
114% 

85 

99>s 
115% 
115 

90 

NEW  HAVEN  STOCKS  AND  BONDS.— Corrected  by  H.  C.  Warren  &  Co., 
Bankers  and  Brokers,  New  Haven,  Conn.  March  19.  Stock  quotations  are 
prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

tn 
cS 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS 

P.  Haven  &  Westvllle  R.  R.  Co. 
State  Street  Horse  R.  R.  Co.. . . 
New  Haven  &W.  Haven  R.R.Co 
New  Haven  &  Cent'lle  H.  R.  Co. 
Whitney  Ave.  Ry.  Co  

25 
25 
25 

$400,000 
23,000 

J.  &  J. 
J.  &  J. 

4 

3 

50 
40 

55 

50 
100 

100 

25,000 
140,000 

200,000 

7 

Bridgeport  Horse  R.  R.  Co  

Hartford  &  wethersfleld  Horse 
R.  R.  Co  

J.  &  J. 

3 

125 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

State  Street  Horse  R.  R.  Co. .. 
New  Haven &W. Haven  R.  rt.Co 
Bridgeport  Horse  R.  R.  Co  

1874 
1892 

20,000 
500,000 
50,000 

100,000 

100,000 

100,000 

J.  &  J. 
M.  &  N. 

7 
5 
6 

5 

5 

5 

Aug.  1,1894 
NOV.  1912 

104 
100 

102 

Hartford  &  Wethersfleld  Horse 
R.  R.  Co.,  Deb.  Series  A 

1888 
1890 

M.  &  S. 
M.&N. 
M.  &  N. 

Sept.,  1908 
May,  1910 
May,  1910 

Hartford  &  Wethersfleld  Horse 
R.R.Co.,  Deb.  Series  B  

Hartford  &  Wethersfleld  Horse 
R.  R.  Co.,  Deb.  Series  C  

NEW   ORLEANS    STOCKS    AND   BONDS  Conected  by    GEORGE  LB 

Sassier,  188  Common  Street,  New  Orleans,  La.,  March  22.  Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Carrollton  R  R.  Co  

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  City  &  Lake  Co. 

Orleans  R.  R.  Co  

St.  Charles  Street  R.  R.  Co  . . 


Bonds. 


Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 
do       do  new 

N.  O.  City  R.  R.  Co  

N.  O.  &  Carrollton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 

1st  Mort  

St.  Charles  Street  R.  R.  Co... 


Par. 


100 

100 

40 

100 
50 

50 


Date 

of 
Issue 


1892 
1883 
1880 
1*79 
1882 

1893 
1881 


Capital. 


1,200.000 
1,150,000 
240,000 
1,500,000 
185,000 
600,1100 


Period. 


Quart. 

Semi. 
Quart. 


Amount 

Out- 
standing. 


150,000 
75,000 
40,000 
416,500 
250,000 

1,725,000 
120,000 


Inter- 
est 
Paid. 


M  &  N 
M  &  N 
M  &  N 
J  &  D 
F  &  A 

J  &  J 
J  &  D 


Date 

of 
Issue. 


1867 
^866 
1888 
18U0 
1868 
1866 


Prlrclpal 
Due. 


1912 
'95-'99 
1896 
1903 
'97-'0« 

1943 
'9:j-'01 


Bid. 


127 


40 
110 

45J4 
50U, 


Ask'd 


131 

90 

43 
118 

"58% 


Bid. 


100 

100 
113 


Ask'd 


MONTREAL  STOCKS  AND  BONDS  corrected  by  Gordon  Stratht  &  Co. 

Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  March  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.(p'd  up  sh.) 

50 

$2,000,000 

M.&  N. 

4 

May,  '91. 

176>4 

176% 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

* 

Principal 
Due. 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 

£60,000 
700,000 

5 

1905 

1S93 

NEW  YORK  STOCKS  AND  BONDS.— corrected  by  James  MoGovern  &  Co., 
6  Wall  St.,  New  York,  March  19. 


Company. 


stocks. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park,  North  &  East  Kiver 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  Interest  as  rental 

Broadway  Consolidated  

cen'l  Park,  North  &  East  River 
Central  Crosstown— 1st  mort.. 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston.W.  St.  &  Pav.  F'ry.ist 

Second  Avenue,  1st  mort  

Third  Avenue  

23d  St  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700,000 
.500,000 
500,000 
125,000 
000,000 
500,000 
200,000 
250,000 


1,200,000 


200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
250,000 
,000,000 


Period. 


&  J. 
— J. 
—J. 

F. 

F. 
— F. 


—J. 
— F. 
—J. 
—J. 
— M. 
— F. 
—J. 


Date 

of 
Issue. 


Bid. 


Ask'd 


30 


186 

190 

145 

135 

120 

125 

298 

40 

50 

240 

260 

200 

120 

135 

190 

200 

175 

177 

290 

132 

135 

Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &  N. 

J.  &  D. 
F.  &  A. 

M  &  S. 

J.  &  J. 
F.  &A. 

J.  &  J. 
M.  &N. 

J.  &  J. 
M.  &  N. 
F.  &  A. 


Principal 
Due. 


July,  1900 
June,  1904 
July,  1914 
July  1924 
July,  190.5 

 1943 

Dec,  1902 
Nov.,  1922 


1932 
1914 


Aug. 

Sept.,  1910 
1915 
Aug.,  1914 
July,  1894 
NOV.,  1909 
Jan.,  1937 
May,  1893 
Feb.,  1942 


Bid. 


108 
104 
103 
103 
100 
102 
110 
115 

100 
98 

110 


100 
101 

102 
114 
100 


Ask'd 


102^ 


120 


100 

112 
57 

105 


103 


PHILADELPHIA  SECURITIES.— Corrected  by  Huhn  &  Glendinning, 
143  South  Fourth  st.  (Bullitt  Building),  Philadelphia,  March  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

German  town  

Green  &  Coates  

Hestonvllle  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Ferry.. 
Philadelphia  Traction  (50  pd. ) 

Ridge  Avenue  

Second  &  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia. . .   

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonvllle,  1st  mort  


"  2d  mort. 
People's,  1st  mort. . . 


"      Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
50 
50 
50 
50 
60 
25 
60 
50 
50 
50 
60 
60 
50 
60 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1889 
1892 
1892 


Capital. 


$500, 
1,000, 
1,250, 
1,500, 

600, 
2,050, 

500, 
10,000, 
1,000, 

617, 
7,000, 

750, 
l,060i 
1,000, 
1,250, 

750, 
30,000, 
5,000, 
6,000 
6,000 
3,000, 


Amount 

Out- 
standing 


1,500 
1,250 
1,750, 

67, 
160, 
300 
124, 

75, 
219, 
285. 
247i 
246, 


Period. 


Q.-J. 
J.— J. 
Q.-J. 
Q— J. 
Q.-J. 


A.— O. 


J. — J. 
J.— J. 
M.— N. 
Q.-J. 
Q.-J. 
J— J. 
J.— J. 
J.— J. 
Q.-F. 


Inter- 
est 
Paid. 


,000  M.— N. 
000  M.— S. 
000  J.  &  D. 
J.— D. 
A.— O. 
M. — N. 
J.— J. 
M. — S. 
J.-J. 
J. — J. 
M.-S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1858 
1859 
1861 


1859 
1858 
1883 
1872 
1S53 
1858 
1864 
1857 

'l889' 


Principal 
Due. 


1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


Bid. 


li.7Vo 

10.JI., 

100 
105 
103 
104 
105 
105 
115 
100 
95 
117 


Ask'd 


265 

270 

126 

130 

331 

335 

110 

112 

123 

125 

35 

88 

90 

90 

28)^ 
152 

29 

153 

77 

79 

97;8 

99 

226 

230 

207 

210 

225 

230 

195 

200 

100  % 

101 

102,'v 

103 

15JU 

15« 

52 

54 

25 
13 

29 
13% 

Ask'd 


110 
105 
101 
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OMAHA  STOCKS  AND  BONDS. — Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker.  907  N.  Y.  Life  Building,  Omalia,  Neb.,  March  18. 


Company. 

Par. 

Capital. 

Period. 

t> 

43 

s 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

M.  &  N. 

Jan.  1,  '89 

60 

BONDS. 

Date 
of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  &N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS  Corrected  by  John  B.  Barbour,Ji\, 

306  Times  Bldg.,  Pittsburgh,  Pa.,  March  17.  Stock  quotations  are  prices  per 
share. 


Company. 

Par. 

Capital. 

Period. 

> 

1 

». 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Central  Traction  R.  R.  Co  — 
Citizens'  Traction  R.  R  Co  . . 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

50 
50 
50 
50 
25 
50 
50 
50 
50 

50 
50 
50 
100 
50 

1,500,000 
3,000,000 
3,000,000 
3,500,000 
1,400,000 
3,000,000 
300,000 
300,000 
350,000 

140,000 
60,000 
100,000 
150,000 
3,000,000 

19 

59 

12% 
57 

18% 
39>„ 

J.  &  J. 

J.&J. 

J.  &  J. 
J.  &  J. 

3 

3 
3 

59><? 

13 

60 

19 

39X 

3 

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Fort  Pitt  Incline  Plane  Co. . . 
Mount  Ollverlncllne  PlaneCo 

J.&J. 
J.  &  J. 

3 
5 

25 

25M 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

Citizens'  Traction  R.  R.  Co  . . 
Pittsburgh  Traction  R.  R.  Co. 
Pitts.  &  Birmingham  Trac- 

18S7 
1887 

1892 
1892 
1891 
1890 
1889 
1889 
1881 
1887 

1,250.000 
750,000 

A.  &  O. 
A.  &  O. 

5 

5 

c 

.927 
1927 

108^ 
107H 

95 

99^ 
104 

99  h 
101 
103 

109 
110 

96 
101 
105 
100 
103 
103 

P.,  A.  &  M.  R.  R.  CO  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

Union  R.  R.  Co  

1,250,000 
1,600.000 
1,500,000 
1,500,000 
375,000 
100,000 
75,000 

J.&J. 
J.&J. 
J.&J. 
J.&J. 
J.&J. 
A.  &  O. 
J.&J. 

5 
5 
8 
5 
5 
5 
5 

6 
6 
6 
6 
6 
5 
6 

1919 
1931 
1930 
1909 
1919 
1901 
1922 

West  End  K.  R.  Co  

Birmingham,   Knoxvllle  & 

102 

103% 

95 
100 

96 

Fort  Pitt  Incline  Plane  Co. . . 
Mount  Oliver  Incline  Plane  Co 
Penn  Incl'e  PlaneCo.  1st  Mort 
Monongahela  Incl'e  Plane  Co. 
Pittsburgh  Incline  Co  

1881 
1871 

1883 
1887 
1889 

30.000 
44,500 

125,000 
50,000 

250,000 

1901 
1901 
1903 
1897 
1919 

M.  &N. 

A.  &  O. 
J.&J. 

PROVIDENCE  STOCKS  AND  BONUS.— Corrected  by  Chace  &  Bdtts, 
Bankers,  Providence,  March  17. 


Company 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 

stand'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
50.000 

M  &  S 
J  &  D 

5 

5 

1993 
1910 

95 
100 

98 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BONDS.— Corrected  by  E.  W.  Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  March  15. 


Company. 

Par. 

Capital. 

Period. 

|  %  last  dlv| 

Date 

of 
Issue. 

Bid 

Ask'd 

STOCKS. 

Rochester  (N.Y.)  Ry  

100 
100 
100 
100 

100 
100 
100 
100 
100 

5,000,000 
6,000,000 
1,250,000 
3,000,000 

2,000,000 
4,000,000 
2,000,000 
3,000,000 

1890 
1891 
1891 
1892 

1892 
1892 
1892 
1892 
1893 

33 
53 
13 
33 

36 
56 
20 
34 

80 
17 
80 
20 
40 

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

Q.-F. 
A.— O. 

1 
6 

do     do  Common  

14 

15 

35 

Worcester  Traction  Co.  Pref 

F.— A. 

6 

Consol.  Trac.  Co.  (N.  J.)  

BONDS. 

Date 

of 
Issue 

Amount 

Out 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid 

Ask'd 

Rochester  (N.Y  )  Ry  

1890 

3,000,000 

A  &  O 

5 

1930 

88 

95 

1891 

5,000,000 

F  &  A 

5 

1931 

95 

99 

1891 

850,000 

J  &  D 

6 

1931 

85 

95 

Newark  (N.  J.)  Pass.  Ry  ... 

1890 

6,000,000 

J  &  J 

5 

1930 

93 

94 

Columbus  (O.)  St.  Ry  

1892 

2,600,000 

J  &  J 

6 

1932 

88 

95 

Consol.  Trac.  Co.  (N.  J.)  

1893 

J  &  D 

5 

1933 

85 

88 

SAN  FRANCISCO  STOCKS  AND  BONOS. — Corrected  by  Philip  Barth, 

Broker,  440  California  Street,  San  Francisco,  Cal.,  March  9. 


Company. 

Par. 

Capital. 

Period. 

|  %  last  dlv.  | 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 
100 

1,000,000 
1,000,000 
17,892,000 

Monthly 

6 
1 

100 
110 

39 
30 
13X 

Geary  St., Park  &  Ocean  R.R.CO 
Market  Street  Cable  Co  

38% 
22^ 

Presidio  &  Ferries  R.  R.  Co. . . . 

100 

1,000,000 

90 

Bonds. 

Date 

of 
Issue 

Am't 
Out- 
stand- 
ing. 

Interest 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

102^ 
103 

650,000 

M.  &  S. 

6 

1914 

108 
118 

3,000,000 
2,000,000 
250,000 
350,000 
700,000 

J.  &  J. 
A.&  O. 
J.  &  J. 
J.  &  J. 
M.  &  S. 

6 
6 
6 

6 
6 

1913 
1918 
1914 

119 

114 
99 

110 
112 

1912 

Sutter  St.  Cable  Co  

Wl% 

ST.   L.OUIS  STOCKS  AND  BONDS  corrected   by   James  Campbell, 

Banker  &  Broker,  Rlalto  Building,  21S  N.  4th  St.,  March  19.  Stock  quotations 
are  prices  per  share. 


Company. 

Par. 

Capital 
Issued. 

Period. 

%  last  dlv.  I 

Date  of 
Issue. 

Bid. 

Ask'd 

60 

85 

STOCKS. 

100 

2,500.000 
1,500,000 

1876 
1887 

50 

100 

Oct. 

'93 

4 

80 

100 

112,000 

Dec. 

'88 

2 

J885 

125 

150 

100 

2,500,000 

1890 

T3% 

75 

Missouri  

100 

2,000,000 

Q.- 

-J. 

2 

1891 

180 

200 

50 

1,000,000 

Dec. 

'89 

50c 

18S9 

20 

25 

100 

2,000,000 

J.<$ 

J. 

1890 

155 

160 

50 

150,000 

1872 

5 

10 

100 

4,000,000 

Jan. 

'94 

8 

1890 

150 

200 

St.  Louis  &  Suburban  

100 

2,500,000 

1891 

30 

40 

Southern,  Pfd  

800,000 

90 

92 
85 

700,000 

82 

Amount 

Date 

Out- 

Inter- 

Principal 

BONDS. 

of 

stand- 

est 

% 

Due. 

Bid. 

Ask'd 

Issue 

ing. 

Paid. 

Cass  Avenue  &  Fair  Ground. . . 

1892 

1,800,000 

J.  & 

J. 

5 

1912 

96 

98 

1887 

1,500,000 

J.  & 

J. 

6 

1907 

102 

103 

1888 

50,000 

J.  & 

J. 

6 

1898-1903 

98 

100 

Linden  

1890 

1,500,000 

J.& 

J. 

5 

1895-1910 

99 

101 

1887 

500,000 

M.  & 

S. 

6 

1907 

100 

102 

"       2d  mort  

1882 

125,000 

J.  & 

D. 

6 

1902 

98 

100 

1886 

75,000 

M.& 

N. 

7 

1902 

100 

102 

1889 

800,000 

J.  & 

J. 

6 

1889-1914 

90 

95 

1890 

1,500,000 

M.& 

N. 

6 

1900-1910 

100 

102 

1890 

4,000.000 

A.  & 

O. 

6 

1900-1910 

104 

105 

1884 

200,000 

M.  & 

N. 

6 

1904 

103 

105 

1889 

300,000 

M.& 

N. 

6 

1909 

100 

104 

St.  Louis  &  Suburban  

1891 

1,400,000 

F.  & 

A. 

5 

1921 

95 

97 

St.Louls  &  Suburban  (Incomes) 

1891 

300,000 

6 

70 

80 

WASHINGTON  STOCKS  AND  BONDS. — Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,Washlngton,D.C,  March  17.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

305 
97X 
75 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 

Columbia  R.  R  

Belt  R.R  

50 
50 
60 
50 
50 
50 
100 
50 

500,000 
750,000 
400.000 
500,000 
352,000 
200,000 
401,700 
100,000 

Q.  F. 
Q.  J. 
Q.M. 
Q.  J. 

5 
2 
1 

1863 
1864 
1870 
1875 

290 
84 
60 
20 

Ecklngton  &  Soldiers'  Home. 
Georgetown  &  Tenallytown. . 

Glen  Echo  R.  R  

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Wash'ton  &  Geo'town  conv't. 
Ecklngton  &  Soldiers'  Home. 
Belt  

'83-'91 

3.000,000 
150,000 
240,000 
200,000 
200,000 

J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
A.&  O. 

6 
6 
6 
5 
6 

1899-1929 
1896-1911 

1921 

1901 
1901-1931 

130 
80 

150 

1921 
1901 

95 
110 

Metropolitan  R.  R.  convert. . . 

100 

Financial. 


H.  V.  Harris  has  been  appointed  receiver  of  the  Louisville  Ter- 
minal Railway  Company,  of  Louisville,  Ky. 

dfc  <£■  <n> 

NP  SP  Sk 

The  capital  of  the  Montreal  (Que.)  Street  Railway  Company  has 
been  increased  from  $2,000,000  to  $3,000,000,  the  stockholders  on 
March  31  will  receive  at  par  one  share  for  every  two  held. 

The  Framingham  (Mass.)  Union  Street  Railway  has  petitioned  the 
legislature  for  leave  to  raise  $24,000  preferred  stock,  it  being  under- 
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Snow  Sweeper  with 
full  length  cab,  the 
motorman  operating 
same  on  the  inside. 
Same  as  built  by  us 
for  Scranton  Trac- 
tion Co. 


ELECTRIC  SNOW  SWEEPERS 


BUILT   BY  THE 


J.  W.  FOWLER  CAR  CO. 

WORKS    AND   GENERAL  OFFICE, 
ELIZABETH  PORT,  N.  J. 


Electric  Snow  Sweep- 
er to  be  operated  with 
the  motorman  on  the 
platform,  motor  oper- 
ating the  brooms  in- 
side cab.  Same  as 
built  by  us  for  the 
Atlantic  Aye.  R.  R. 
Co,  Brooklyn,  N.  Y. 


2  74B 
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J.  W.  FOWLER  CAR  CO. 


WORKS  AND  GENERAL  OFFICE, 
ELIZABETHPORT,  N,  J. 
NEW  YORK  OFFICE,   HAVEMEYER  BUILDING. 


April,  1894.J 
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stood  that  the  amount  will  be  used  in  equipping  the  line  with  electricity 
if  the  bill  is  passed. 

A  dt*  db 

<t>  *>  SP 

The  Columbus  (O.)  Street  Railway  Company  reports  as  follows  for 
February:  Gross  earnings,  1894,  $36.173. 56;  1893,  $37,812.27;  de- 
crease, $1,638.71.  Operating  expenses,  1894,  $19,937.45;  1893,  $27,- 
695.57:  decrease,  $7,758.14.  Net  earnings,  1894,  $16,236.13;  1893, 
$10,116.70;  increase,  $6,1 19.43. 

AAA 

st>  <p  sP 

The  Paterson  (N.  J.)  Railway  Company  reports  as  follows  for 
February:  Gross  earnings,  1894,  $15,197.04;  1893,  $16,147.56;  de- 
crease, $950.52.  Operating  expenses,  1894,  $9,811.80;  1893.  $16,519.99; 
decrease,  $6,708.19.  Net  earnings,  1894,  $5,385.24;  1893,  deficit, 
$372.43;  increase  over  1893,  $5,757.67. 

The  Scranton  (Pa.)  Traction  Company  makes  the  following  state- 
ment of  its  operations  for  January:  Gross  earnings,  1894,  $19,773.92; 

1893,  $14,487.25;  increase,  $5,286.67.  Operating  expenses,  1894,  10,- 
524,  63;  1893,  $9,800;  increase,  $724.63.    Net  earnings,  1894,  $9,249,- 

29;  1893,  $4,687.25 ;  increase,  $4,562.04. 

aft  d£ 

sP  >t>  * 

The  Scranton   (Pa.)  Traction  Company  submits  the  following 

statement  of  its  operations  for  February:  Gross  earnings,  1894,  $15,- 

438.65;   1893,  $12,176.28;  increase  $3,362.37.    Operating  expenses, 

1894,  $10,236.54;  1893,  $9,450.21;  increase,  $786.33.  Net  earnings, 
1894,  $5,202.11 ;  1893,  $2,726.07;  increase,  $2,476.04. 

A  A  Q 

4>  >t>  SP 

The  Buffalo  (N.  Y.)  Railway  Company  submits  the  following 
comparative  statement  of  its  operations  for  February:  Gross  earnings, 
1894,  $102,544.17;  1893,  $95,794.11;  increase  $6,750.06.  Operating 
expenses,  1894,  $65,884.59;  1893,  $75,287.70;  decrease,  $9,403.11.  Net 
earnings,  1894,  $36,659.58;  1893,  $20,506.41 ;  increase,  $16,153.17. 

A  A  A 

MP  SP  SP 

The  accompanying  figures  show  the  gross  receipts  of  several  of 
the  street  railway  companies  in  Washington,  D.  C,  for  the  year  end- 
ing December  31.  The  statistics  are  taken  from  reports  made  by  the 
railway  companies  to  the  Senate  in  accordance  with  law:  Anacostia  & 
Potomac  River  Railway.  $59,515.24;  Belt  Railway  Company,  $141,896- 
.19;  Brightwood  Railway  Company,  $36,907.45;  Eckington  &  Soldiers' 
Home  Railway  Company,  $54,744.53;  Metropolitan  Railroad  Company, 
$411,582.97;  Rock  Creek  Railway  Company,  $23,325.42;  Washington 
&  Georgetown  Railway  Company,  $1,024,748  45. 

AAA 

?>  9  * 

The  Hestonville,  Mantua  &  Fairmount  Passenger  Railway  Com- 
pany, of  Philadelphia,  Pa. ,  has  decided  to  issue  the  additional  capital 
stock  and  bonds  for  the  electrical  equipment  of  its  line.  The  proposi- 
tion is  to  issue  $533,900  of  preferred  stock  and  $750,500  bonds,  the 
latter  free  of  tax,  with  interest  at  the  rate  of  5  per  cent.,  to  run  for 
thirty  years;  dividends  on  the  preferred  stock  to  be  at  the  rate  of  6  per 
cent,  per  annum,  and  the  stock  to  be  entitled  to  share  in  any  dividends 
over  and  above  6  per  cent.,  after  that  "amount  has  been  paid  on  th 
common  stock.  Holders  of  the  latter  are  given  the  privilege  of  sub- 
scribing for  one  share  of  the  preferred  stock  for  every  four  shares  of 
the  common  owned  or  held  by  them. 

tfl*  "it  d 

The  annual  meeting  of  the  Louisville  (Ky.)  Railway  Company  stock- 
holders was  held  last  month.     The  old  board  of  directors  was  elected, 


C.   E.   LOSS  &  CO., 

 GENERAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building,  Chicago, 


REED  &  MeKIBBIN, 

General  Street  Railway  Contractors, 

80  BROADWAY,  NEW  YORK. 


consisting  of  Alexander  H.  Davis,  of  Syracuse,  N.  Y. ;  H.  H.  Littell, 
of  Buffalo,  N.  Y. ;  Isaac  N.  Seligman,  of  New  York,  and  J.  B.  Speed, 
St.  John  Boyle,  Harry  Bishop,  J.  W.  Gaulbert,  T.  J.  Minary  and  Alex. 
P.  Humphrey,  of  Louisville.  The  old  officers  were  re-elected.  The 
report  of  the  treasurer  for  the  year  ending  December  31,1893,  showed 
the  gross  earnings  for  the  year  to  have  been  $1,281,992.88,  and  the  operat- 
ing expenses,  including  taxes,  interest  and  other  charges,  $1,208,- 
555-54-  leaving  a  net  surplus  of  $73,437.34.  The  plans  of  the  com- 
pany looking  to  the  extension  of  electrical  equipment,  were  carried 
forward  throughout  the  year,  notwithstanding  the  stringent  money 
market  and  depressed  state  of  business,  and  the  directors  reported  that 
the  gross  earnings  of  the  company  were  slightly  in  excess  of  the  pre- 
vious year,  and  that  it  has  not  been  deemed  absolutely  necessary  to 
reduce  the  wages  of  its  employes. 

AAA 

*  5p  SP 

The  annual  report  of  the  Baltimore  (Md.)  Traction  Company,  for 
the  fiscal  year  ending  December  31,  1893,  shows  the  following  results: 
Gross  earnings,  $1,062,884.82;  operating  expenses  (64)2  per  cent.) 
$689,317.73;  net  earnings,  $373,567.09;  fixed  charges,  interest  on 
bonds,  taxes  and  insurance,  $355,202.10;  balance,  $18,364.99.  During 
the  year  there  was  constructed  22.08  miles  of  track.  The  company 
now  has  78.47  track  mileage;  15.30  cable,  36.50  electric,  23. 59  horse 
and  3.08  electric  owned  jointly.  The  horse  car  lines  are  now  in  pro- 
cess of  change  to  electric  power,  and  it  is  expected  that  during  the 
present  year  horses  will  disappear  from  all  the  lines  in  the  company's 
system.  There  were  purchased  during  the  year  sixty  electric  cars  and 
two  electric  sweepers,  the  company  now  owning  389  cars,  of  which  184 
are  horse,  the  balance  being  cable  and  electric,  with  trailers  and  a  full 
complement  of  sweepers  and  salt  cars.  During  the  year  1893,  the 
company's  cars  traveled  5,982  646  miles  and  carried  21,123,916  paying 
passengers. 

The  company  is  capitalized  as  follows:  Stock,  $5,750,000;  first 
mortgage,  5  per  cent,  bonds,  $1,500,000;  extension  and  improvement,  6 
per  cent,  bonds,  $1,250,000;  Traction  Company's  first  mortgage,  5  per 
cent,  bonds,  secured  by  mortgage  on  North  Baltimore  division, 
$1,750,000. 

President  Hambleton,  in  his  report  to  the  stockholders  read  at  the 
annual  meeting  of  the  company,  held  February  7,  said:  "  As  we  all 
know,  the  year  1893  was  a  disastrous  one  for  the  country,  with  great 
financial  stringency  and  extraordinary  business  depression.  The  street 
railways  suffered,  in  common  with  all  other  interests,  and  while  such 
conditions  were  operative,  together  with  the  sharp  competition  of  rival 
lines— three  of  which  paralleling  our  own  at  different  points,  all  hav- 
ing put  into  operation  their  respective  cable  or  electric  plants  last 
year — our  receipts  were  made  to  appear  less  satisfactory  than  we  had 
reason  at  the  beginning  of  the  year  to  expect.  Nevertheless  the  earn- 
ings of  the  company  have  been,  all  things  considered,  quite  encourag- 
ing.   The  month  of  September,  being  the  first  month  in  which  we  en- 
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countered  the  severest  competition,  showed  a  decrease  of  $27,000,  as 
compared  with  the  receipts  of  the  same  month  of  the  previous  year; 
since  that  time  the  comparative  earnings  have  been  very  much  more 
favorable,  until  in  January  of  this  year  there  was  a  difference  of  only 
f8,ooo,  as  compared  with  the  same  month  of  last  year." 


California  in  Three  and  a  Half  Days. 


From  the  snow  clad  regions  of  the  East  to  the  delightful  semi-tropical 
climate  of  California  is  a  matter  of  only  a  few  days'  journey  if  the  North- 
western Line  is  used  for  the  trip.  Palace  drawing  room  sleeping  cars 
leave  Chicago  daily  and  run  through  to  California  without  change, 
covering  the  distance  in  the  marvellously  short  time  of  three  and  a  half 
days,  and  all  meals  en  route  are  served  in  dining  cars.  Daily  Tourist 
Sleeping  Car  service  is  also  maintained  by  this  line  between  Chicago 
and  San  Francisco  and  Los  Angeles,  and  every  Thursday  the  party  is 
personally  conducted  by  an  experienced  excursion  manager.  Completely 
equipped  berths  in  Tourist  Sleepers  are  furnished  at  a  cost  of  only  $4 
each  from  Chicago  to  the  Pacific  Coast,  thus  affording  a  most  favorable 
opportunity  for  making  the  journey  in  a  comfortable  and  at  the  same 
time  economical  manner.  Variable  route  excursion  tickets,  taking  in 
all  principal  points  of  interest,  are  sold  at  exceedingly  low  rates. 
Illustrated  pamphlets  descriptive  of  the  Mid-Winter  Fair  and  full 
information  concerning  rates,  routes,  etc. ,  will  be  mailed  free  upon 
application  to  W.  A.  Thrall,  General  Passenger  and  Ticket  Agent 
Chicago  &  Northwestern  Railway  Company,  Chicago,  if  you  mention 
this  publication. 


Of  Interest  to  Travelers. 


The  Baltimore  &  Ohio  Railroad  announces  that  it  has  placed  on 
sale  round  trip  tickets  at  reduced  rates  to  the  winter  resorts  in  Florida 
and  the  South,  and  also  to  such  points  of  interest  as  Luray,  Natnral 
Bridge  and  Gettysburg.  This  company  has  also  arranged  to  place  on 
sale  excursion  tickets  to  San  Francisco  and  other  points  in  California, 
on  account  of  the  Mid-Winter  Fair,  at  unusually  low  rates.  Excursion 
tickets  are  now  on  sale  to  Baltimore  and  Washington  via  the  famous 
Royal  Blue  line. 

With  its  vestibuled  train  service,  via  Washington,  to  Cincinnati, 
St.  Louis  and  Chicago,  the  Baltimore  &  Ohio  is  in  the  best  of  condition 
to  handle  Western  and  Southern  travel.  That  the  line  is  a  popular  one, 
is  attested  by  the  immense  World's  Fair  business  handled  this  summer. 

Those  contemplating  a  trip  West  or  South  this  winter  should  write 
to  C.  P.  Craig,  general  Eastern  passenger  agent,  415  Broadway,  New 
York,  for  rates  and  other  information.^*^ 
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Coal  Handling  Apparatus  at  the  Southern  Station 
of  the  Brooklyn  City  Railway. 

A  full  description  of  the  southern  power  station  of 
the  Brooklyn  City  Railway  Company,  with  sections  and 
plans,  was  published  in  the  Street  Railway  Journal  for 
October,  1892.  As  will  be  remembered,  this  station  is 
located  on  New  York  Bay,  at  the  foot  of  52d  Street, 


of  M.  G.  Starrett,  chief  engineer  of  the  Brooklyn  City 
Railway  Company,  and  Charles  A.  Moore,  engineer  of  the 
southern  station,  we  are  enabled  to  give  the  following  de- 
tails of  the  system. 

Extending  from  the  station  into  the  bay  is  one  of  the 
most  substantial  piers  in  the  city,  700X200  ft.  in  size,  and 
reaching  out  to  water  of  fifteen  feet  in  depth  at  mean  low 
tide. 


FIG.  1— GENERAL  VIEW  OF  COAL  HANDLING  APPARATUS— SOUTHERN  STATION  OF  BROOKLYN  CITY  RAILWAY. 


South  Brooklyn,  is  designed  for  a  capacity  of  12,000  h.  p., 
and  supplies  power  to  the  cars  operating  in  the  southern 
and  western  districts  of  the  city.  There  are  at  present 
six  Allis  compound,  condensing  Corliss  engines,  with  cy- 
linder dimensions  twenty-six  inches  and  forty-eight  inches 
by  torty-eight  inch  stroke,  which  are  belted  to  twelve 
500  k.  w.  generators  of  the  General  Electric  M.  P.  type. 
'1  he  steam  generating  equipment  at  present  consists  of 
eight  batteries  of  Babcock  &  Wilcox  boilers,  each  compris- 
ing two  water  tube  boilers  of  250  h.  p.  each. 

The  facilities  for  the  receipt  of  fuel  are  excellent,  and 
its  cost  for  handling  has  been  reduced  by  the  use  of  labor 
saving  appliances,  to  a  minimum.    Through  the  kindness 


Coal  is  landed  at  this  pier  in  barges,  and  is  then  au- 
tomatically conveyed  to  a  pocket,  shown  at  the  center  of 
Fig.  1,  by  means  of  a  continuous  or  belt  track  on  a  raised 
trestle,  upon  which  are  cars  operated  by  an  endless  cable, 
as  will  be  described  later.  From  this  pocket  fuel  is  car- 
ried to  the  hoppers  over  the  boilers  as  required.  The 
system  used  throughout  in  the  travel  of  the  fuel  is  that  of 
the  C.  W.  Hunt  Company. 

The  elevator  at  the  extremity  of  the  pier  (Fig.  1)  is 
about  thirty  feet  in  height,  and  is  supported  by  rails  on  a 
trestle  about  twenty  feet  in  height,  so  that  its  position  can 
be  varied. 

The  elevator  presents  a  number  of  very  interesting 
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features,  some  of  which  have  been  installed  here  for  the 
first  time.  One  of  these  is  the  shape  of  the  boom  arm, 
which  is  that  of  a  parabola  whose  focus  is  the  upper  sur- 
face of  the  hoisting  drum.  Tn  consequence,  the  direction 
of  the  force  acting  on  the  boom  trolley  or  truck  is  always 
at  right  angles  to  its  travel.    It  is,  therefore,  in  equilib- 


FIG.  2.— COAL  ELEVATOR  WITH 


PARABOLIC  BOOM— SOUTHERN 
CITY  RAILWAY. 


rium,  and  has  no  tendency  to  change  its  own  position,  no 
matter  what  the  position  of  the  shovelmay  be.  When  the 
shovel  reaches  the  proper  height,  it  is  stopped  by  a  part 
of  the  trolley  frame,  and  as  the  hoist  still  operates,  the 
shovel  is  drawn  directly  over  the  delivery  chute,  into 
which  it  automatically  dumps  the  coal.  The  boom,  when 
not  in  use,  is  arranged  to  be  swung  close  to  the  side  of 
the  elevator.  The  hoisting  engine  is  of  the  Hunt  type, 
with  two  10X10  in.  cylinders,  and  is  geared  to  a  Lidger- 
wood  drum  hoist  of  the  ordinary  type,  the  ratio  of  reduc- 
tion being  4  to  1.  This  engine  takes  the  steam  from  the 
main  boiler  house  through  a  three  inch  pipe,  and  at 
160  lbs.  pressure,  the  pipe  being  protected  by  Magnesia 


covering  to  prevent  loss  of  heat  during  the  long  trans- 
mission. 

Only  one  man  is  required  in  the  tower  to  govern  the 
movement  of  the  dredge  and  hoist.  These  movements 
are  controlled  by  four  levers,  two  of  which,  the  throttle 
and  the  friction  brake  on  the  drum  hoist,  are  operated  by 

the  foot,  and  that  for  throwing 
the  drum  hoist  out  of  gear  and 
for  opening  and  closing  the 
bucket,  by  hand.  From  his 
position  in  the  tower,  this  man 
can  command  a  view  of  the 
barges  below.  Only  three  other 
men  are  required  on  the  latter, 
one  to  direct  the  movement  of 
the  shovel  and  two  additional  to 
clean  up  the  bottoms. 

As  already  mentioned,  the 
coal  is  carried  from  the  elevator 
to  the  pocket  by  cable  cars, 
each  car  having  a  capacity  of 
about  3,300  lbs.,  which  is  also 
the  capacity  of  the  shovel.  A 
general  view  of  the  cable  rail- 
way, as  seen  from  its  upper  end, 
is  shown  in  Fig.  3.  All  the  de- 
tails of  this  portion  of  the  in- 
stallation have  been  carefully 
planned,  and  are  of  great  in- 
terest. To  prolong  the  life  of 
the  cable,  there  are  no  short 
turns  made  of  the  rope,  the  radii 
of  all  the  curves  being  twenty 
feet.  The  curve  sheaves  are 
placed  only  twelve  inches  apart 
to  reduce  the  flexure  of  the 
cable,  and  have  wide,  inclined 
Manges  to  retain  the  latter  in 
place.  The  sheaves  are  cast 
with  large  hubs,  which  turn  in 
journals  bolted  to  the  ties. 
These  hubs  are  cast  hollow  and 
are  filled  with  oil,  and  as  a 
circular  channel  is  cut  in  the 
base  of  the  journal,  each  sheave 
practically  revolves  in  a  well  of 
oil.  The  cable  is  seven-eighths 
of  an  inch  in  diameter,  and  is 
operated  by  a  Hunt  engine,  with 
two  6  x  6  in.  cylinders,  located 
under  the  elevator.  The  cable 
is  kept  taut  by  a  tension  device 
of  the  ordinary  type. 

The  sides  of  the  coal  cars 
are  hinged  at  the  top,  and  those 
of  each  car  open  sideways  simul- 
taneously. The  sides  are  nor- 
mally kept  closed  by  rods,  which 
are  connected  to  the  opposite 
ends  of  a  double  crank  at  both 
ends  of  the  car,  as  shown  in 
Fig.  3.  The  centers  of  the  rods 
just  pass  over  the  center  of  the 
crank  so  that  the  sides  are  lock- 
ed in  a  closed  position.  They 
open  automatically  on  passing 
an  obstruction  set  to  trip  the  crank,  when  the  coal  falls 
out  by  force  of  gravity. 

Each  car  is  mounted  on  a  two-wheeled  radial  truck, 
the  framework  of  which  is  supported  from  the  axle 
boxes  by  links,  which  allow  the  axles  to  depart  from  par- 
allelism when  passing  around  curves.  The  car  wheels 
have  outside  flanges,  and  their  treads  are  slightly  cone 
shaped,  the  greatest  diameter  being  nearest  the  flange. 
The  effect  while  passing  around  a  curve,  therefore,  is  the 
same  as  if  the  diameter  of  the  outside  wheel  was  in- 
creased and  that  of  the  inner  decreased,  thus  reducing 
the  friction  on  the  rails. 

Each  car  carries  its  own  grip,  and  consequently  is 
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operated  independently.  The  grip  is  set  by  the  turn  of  a 
star  shaped  wheel  on  the  rear  of  the  car,  and  is  so  ar- 
ranged that  the  car  passes  around  the  curve  without  the 
need  of  a  guard  rail,  the  grip  itself  acting  as  a  guard.  As 


fast  or  slow.  There  are  thirteen  discharge  points  on  the 
bottom  of  the  pocket,  at  any  of  which  the  filler  can  be 
located. 

The  conveyor  is  driven  by  a  special  engine  located  in 
the  pocket,  and  with  two  cylin- 
ders, measuring  6x6  ins.  each. 
This  engine  is  supplied  with  steam 
from  the  boiler  room.  In  the 
latter  the  coal  from  the  conveyor 
is  automatically  dumped  into 
hoppers  by  trips  set  from  the  floor. 
Each  hopper  has  a  capacity  of  ten 
tons,  and  one  is  located  over  each 
battery  of  boilers.  From  these 
the  coal  can  be  taken  as  required. 
It  is  the  intention  of  the  engi- 
neers of  the  Brooklyn  City  Rail- 
way to  have  weighing  chutes  lo- 
cated below  these  hoppers,  so 
that  all  fuel  will  be  weighed  be- 
fore being  fed  to  the  furnaces. 

The  coal  handling  apparatus 
has  a  capacity  of  about  fifty-five 
tons  an  hour,  or  sufficient,  with 
present  consumption,  so  that 
enough  fuel  can  be  conveyed  to 
the  hoppers  in  an  hour  for  an 
entire  day's  run.  The  cost  of 
transferring  fuel  by  this  system 
is  much  less  than  by  the  old 
methods. 


FIG.  3. — VIEW  OF  CABLE  RAILWAY  FROM  COAL  POCKET— SOUTHERN  STATION  OF 

BROOKLYN  CITY  RAILWAY. 


Buda=Pesth  Electric  Conduit 
"System. 


soon  as  each  car  is  loaded  with  coal  at  the  elevator,  its 
grip  is  tightened  by  a  man  located  at  that  point,  and  it  is 
then  drawn  to  the  coal  pocket.  Here  it  is  automatically 
dumped  while  in  motion,  distributing  its  load,  then  re- 
turns to  the  extremity  of  the 
dock,  where  its  grip  is  loosened 
and  the  brakes  are  applied.  Only 
one  man  is  required  for  this 
work.  A  view  of  the  pocket, 
showing  the  circular  track  for 
the  cars,  is  given  in  Fig.  4. 

From  the  pocket  to  the  boil- 
er room,  the  coal  is  conveyed  by 
the  Hunt  bucket  system.  This,  as 
will  be  remembered,  consists  of 
a  series  of  buckets  linked  to- 
gether in  an  endless  chain,  each 
being  hung  on  pivots,  and  held 
in  a  normally  upright  position 
by  gravity.  The  links  are  made 
of  heavy  wrought  iron  bars,  and 
the  entire  system  is  mounted  on 
wheels  which  run  on  tracks  pro- 
vided for  the  purpose.  Each  of 
the  buckets  has  a  capacity  of 
about  200  lbs. 

The  bucket  conveyor  at  the 
southern  power  station  of  the 
Brooklyn  City  Railway  is  500  ft. 
in  length.  It  extends  entirely  be- 
low the  center  of  the  coal  pocket 
where  it  is  filled,  the  pocket  hav- 
ing inclined  sides,  so  that  its 
central  line  is  its  lowest  part. 
Thence  the  conveyor  is  brought 
up  at  the  front  end  of  the  pocket, 
thence,  over  a  bridge  of  ninety- 
one  feet  seven  and  a  half  inches  span,  into  the  boiler 
room,  where  it  travels  about  a  circular  track,  after  which 
the  empty  buckets  return  to  the  pocket  to  be  coaled 
again. 

They  are  filled  by  a  rotating  filler  which  consists  of  a 
revolving  bucket  driven  by  the  conveyor  chain,  so  that 
the  proper  load  is  secured  whether  the  speed  of  the  chain  is 


The'results  of  the  operation 
of  the  electric  street  railways  at  Buda-Pesth,  which,  it  is 
remembered,  are  on  the  conduit  system,  has  been  most 
successful,  according  to  the  foreign  electrical  papers.  In 
1893  the  road  carried  12,500,000  passengers,  and  the  re- 


FIG.  4.— INTERIOR  OF  COAL  POCKET— SOUTHERN  STATION  OF  BROOKLYN  CITY  RAILWAY. 


2,500,000  francs,  or  nearly  $500,000. 
cent,  was  declared  on  the  capital 
stock  of  12,000,000  francs.    Thenumber  of  cars  has  been 
considerably  increased,  and  is  now  over  100. 


ceipts  amounted  to 
A  dividend  of  8  per 


k  M 


The  Massachusetts  Senate  has  voted  to  permit  the 
street  railways  in  that  state  to  carry  merchandize  and  mails. 
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Three  Phase  Electric  Transmission  of  Power  Ap= 
plied  to  Electric  Railway  and  Mill  Operation. 

The  first  important  application  of  electrical  power 
transmission  to  street  railway  and  other  power  purposes 
has  just  been  installed  by  the  General  Electric  Company 
at  Taftville,  Conn.,  the  power  being  transmitted  from 
Baltic  to  Taftville,  a  distance  of  nearly  four  and  one 
half  miles.  It  is  a  typical  transmission  by  three-phase 
currents,  in  which  motors  of  the  synchronous  type  are 
used  not  only  to  operate  one  of  the  most  interesting  cot- 
ton mills  in  this  country,  but  also  the  power  station  of  the 
Norwich  (Conn.)  Street  Railway. 

E.  P.  Taft,  who  is  largely  interested  in  the  Taftville 


FIG.  1 —ROUTE  OF  THREE-PHASE  ELECTRIC  LINE. 

cotton  industry,  long  ago  recognized  the  value  of  the 
available  water  power  at  Baltic,  on  the  Shetugket  River, 
near  to  which  stood  a  ruined  mill  destroyed  by  fire  some 
years  ago,  and  having  secured  the  property  with  the 
water  rights,  determined  to  utilize  the  power  as  soon  as  a 
successful  means  could  be  discovered.  When  the  General 
Electric  Company  announced  a  practical  solution  of  the 
power  transmission  problem,  Mr.  Taft  carefully  investi- 
gated the  system  and  finally  decided  to  adopt  it  for  the 
operation  of  his  cotton  mills.  The  installation  has  now 
been  completed,  and  the  successful  operation  of  the  plant 
proves  the  advantages  of  the  choice. 

The  Ponemah  Mills  are  situated  at  Taftville,  also  on 
the  Shetugket,  and  about  three  miles  distant  from  Nor- 
wich. The  original  mill  was  operated  for  nearly  a  score 
of  years  by  water  power  taken  directly  from  the  river,  and 
when  the  new  mill  was  erected  it  was  found  necessarv  to 


ft.  long  has  been  thrown  across  the  river.  The  effective 
head  on  the  turbines  is  thirty-two  feet,  and  the  water 
available,  even  in  the  driest  seasons,  is  sufficient  to  fur- 
nish not  less  than  1,500  h.  p. 

Fig.  3  is  a  plan  of  the  basement  of  the  mill  in  which 


FIG.  3— PART  PLAN  OF  TURBINE  AND  GENERATOR  ROOMS. 

the  power  plant  is  located.  It  will  be  seen  that  the  tur- 
bines are  belted  to  pulleys  on  the  main  line  shaft  extend- 
ing the  whole  length  of  the  wheel  room,  and  continuing 
through  the  partition  walls  into  and  along  one  side  of  the 
generator  room.  The  pulleys  are  thrown  into  or  out  of 
action  by  Hunter  clutches  mounted  with  pulleys  on  quills, 
so  that  any  or  all  of  the  wheels  can  be  applied  to  driving 
the  shafts.  Similar  pulleys  and  clutches  are  furnished  in 
the  dynamo  rooms  for  throwing  in  or  out  the  various 
machines  that  may  there  be  placed. 

Fig.  4  shows  the  wheel  room  and  the  arrangement  of 
the  turbines  and  line  shaft.  There  are  three  double, 
forty-two  inch,  horizontal  wheels  and  one  double,  twenty- 
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FIG.  4.— TURBINE  ROOM  AT  BALTIC. 


drive  it  from  two  350  h.  p.  Corliss  engines,  the  existing 
dam  being  insufficient  in  capacity.  In  Fig.  1  are  shown 
the  relative  positions  of  the  generating  station  at  Baltic 
and  the  receiving  station  at  Taftville.  The  line  is  nearly 
four  and  one  half  miles  in  length  and  is  carried  along  the 
highway  up  the  river,  skirting  its  bank  in  places  and 
crossing  it  at  intervals  to  shorten  its  route. 

The  rebuilt  mill  and  generating  station  at  Baltic  is 
shown  in  Fig.  2.  In  the  basement  of  this  building  are 
the  wheel  and  dynamo  rooms  of  the  generating  plant. 
The  mill  is  of  four  stories,  built  of  stone,  and  will  pres- 
ently be  used  as  the  Ponemah  Mills  in  the  cotton  weaving 
industry.    400  ft.  above  the  mill  a  fine  stone  dam  525 


seven  inch  wheel,  the  former  developing  800  effective 
h.  p.  each,  at  157  revolutions  per  minute,  and  the  latter  300 
h,  p.  at  244  revolutions  per  minute.  The  belts  pass 
obliquely  upward  to  the  pulleys  on  the  line  shaft,  and  the 
turbines  are  kept  at  speed  by  Schenck  electric  governors, 
which  have  proved  themselves  capable  of  doing  very  fair 
service.  The  wheel  plant  and  shafting  were  made  and 
installed  by  the  P.  C.  Home  Company,  of  Gardiner,  Me. 
The  line  shafting  is  supported  by  heavy  iron  girders  set 
on  stone  piers  and  additionally  braced  by  timbers. 

The  dynamo  room  (Fig.  7),  besides  the  shafting,  is 
occupied  by  two  250  General  Electric  three-phase  gener- 
ators, delivering  current  to  the  line  at  2,500  volts.  Each 
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FIG.  5.— PORTION  OF  LINE— TAFTVILLE  TRANSMISSION  PLANT. 

machine  is  provided  with  its  own  exciter,  a  three  kilo- 
watt, bipolar  dynamo.  The  three-phase  machines  run  at 
600  revolutions  per  minute,  and  are  set  so  firmly  on  sub- 
stantial foundations  as  to  run  with  scarcely  a  perceptible 
vibration.  The  driving  pulleys  on  the  main  shaft  are 
fitted  with  Hunter  clutches,  so  that  either  machine  can 
be  dropped  out  without  the  slightest  disturbance  to  the 
service. 

The  generators  are  connected  to  a  common  switch- 
board (Fig.  6),  and  may  be  run  in  parallel  whenever  desir- 
able. To  this  end  the  board  is  furnished  with  synchron- 
izing apparatus,  the  acoustic  synchronizer  being  mounted 
on  the  face  of  the  switchboard,  and  the  equalizing  switch 
being  at  the  back.  The  most  interesting  novelties  on  this 
switchboard  are  the  high  voltage  switches  011  the  lower 
part  of  the  board.  These  are  mounted  on  marble  bases, 
with  substantial  barriers  erected  between  the  switchblades, 
so  that  the  circuit  at  full  load  and  voltage  may  be  broken 
without  the  slightest  danger  of  arcing  across  from  point 
to  point.    They  have  been  amply  tested,  and  have  proved 


ators.  No  artificial  load  is  used  in  throwing  them  to- 
gether, none  having  proved  necessary. 

The  line,  a  characteristic  bit  of  which  is  shown  in 
Fig.  7,  is  a  good  piece  of  construction  on  substantial 
wooden  poles  placed  100  ft.  apart.  The  upper  wires  on 
the  cross  arms  are  of  No.  o  bare  copper,  and  form  the 
original  three-phase  circuit  designed  for  the  transmission. 
The  wires  on  the  lower  cross  arm  are  No.  0000  insulated 
wire,  and  are  four  in  number.    They  were  originally  in- 


FIG.  6.— SWITCHBOARD  IN  BALTIC  MILLS. 

tended  for  a  railway  circuit,  the  generators  for  which  were 
to  be  installed  at  Baltic  to  feed  the  Norwich  Street  Rail- 
way; but  as  the  amount  of  copper  necessary  to  do  the 
work  succesfully  appeared  too  great,  the  system  was 
changed,  a  second  three-phase  generator  and  motor  were 
added,  and  three  of  the  four  proposed  feeder  wires  were 


FIG,  7.— GENERATOR  ROOM,  BALTIC  MILLS— TAFTVILLE  TRANSMISSION  PLANT. 


their  ability  to  cope  with  the  trying  work  required  of  them 
with  the  greatest  ease. 

The  generators  fall  into  parallel  easily,  and  run  as 
smoothly  together  as  would  a  couple  of  railway  gener- 


utilized  for  the  three-phase  circuit.  All  are  supported  on 
the  General  Electric  Company's  standard  oil  insulator, 
the  fourth  No.  0000  wire  forming  a  convenient  relay  in 
case  of  accident  to  any  of  the  others. 
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At  Taftville  the  three-phase  circuits  are  led  into  the 
basement  of  the  new  mill,  where  they  drive  two  three- 
phase,  synchronous,  self  starting  motors  (Fig.  3), identical 
in  size  with  the  generators  at  Baltic.  A  view  of  this  base- 
ment is  given  in  Fig.  8,  and  one  motor  and  a  switchboard 
are  shown  in  Fig.  9.  Both  mo- 
tors are  belted  to  a  jackshaft 
which  drives  the  mill  machinery, 
and  from  which  the  railway  gen- 
erators are  operated  directly. 
The  pulleys  on  this  shaft  are  be- 
ing equipped  with  friction 
clutches,  so  that  the  load  can  be 
thrown  in  and  out  of  circuit. 

The  efficiency  of  the  com- 
plete transmission  at  full  load, 
from  the  power  applied  to  the 
dynamo  pulley  to  that  deliver- 
ed to  the  motor  pulley,  is  just 
80  per  cent. 

The  motors  start  entirely 
unaided,  coming  up  to  syn- 
chronous speed  in  about  fifty 
seconds  from  the  time  the  cur- 
rent is  thrown  on.  They  are, 
like  the  generators,  separately 
excited,  the  exciters  being 
driven  from  the  pulleys  on  the 
end  of  the  motor  shaft. 

This  is  believed  to  be  the 
first  application  of  the  three- 
phase  system  to  street  railway 
operation,  and  the  success  of  the  installation  will 
toward  popularizing  the  method  for  cases  where  it  is 
applicable.    In  this  connection  a  brief  description  of  the 
Norwich  Street  Railway  may  not  be  without  interest. 

The  Norwich  Street  Railway  Company  was  organized 
in  1875  to  takeover  the  property  of  the  Norwich  Horse 


with  new  fifty  pound  steel  rails,  on  a  well  ballasted  road- 
bed, and  cars  of  modern  type  were  obtained  from  the 
Newburyport  Car  Company.  The  motor  equipment  pur- 
chased was  of  the  W.  P.  type. 

In  January,  1893,  a  syndicate  of  Boston  capitalists, 


FIG.  8. — SYNCHRONOUS  MOTORS  OPERATING  RAILWAY  GENERATORS-PONEMAH  MILLS. 


go  far 


headed  by  Messrs.  Tucker,  Anthony  &  Company,  bought 
both  the  Norwich  and  New  London  systems  entire,  with 
the  exception  of  the  interests  retained  by  Messrs.  Shaw 
and  Cogswell.  The  electric  equipment  has  been  rapidly 
extended  during  the  past  year,  and  the  road  is  now  excel- 
lently equipped  and  operated  under  the  efficient  man- 
agement of  E.  P. 
Shaw,  Jr. 


FIG.  9.— SYNCHRONOUS  MOTOR  AND  SWITCHBOARD— PONEMAH  MILLS. 


Railway  Company,  which  was  sold  under  foreclosure. 
The  property  of  the  company  was  operated  by  horse 
power  until  the  spring  of  1892,  when  the  road,  having 
been  sold  to  Messrs.  Shaw,  Pond  and  Mason,  of  Boston, 
and  Charles  P.  Cogswell,  of  Norwich,  equipment  with 
electric  motors  was  commenced.    The  tracks  were  relaid 


Some  interest- 
ing figures  in  re- 
gard to  the  com- 
parative cost  of 
maintaining  ma- 
cadamized roads 
with  and  without 
car  tracks  in  the 
middle  were  re- 
cently presented 
by  W.  L.  Dicken- 
son in  an  address 
before  the  Massa- 
chusettsHighway 
Association.  Mr. 
Dickenson  found, 
as  a  result  of  a 
long  series  of  ob- 
servations  at 
Springfield,  Mass. 
that  on  residen- 
tial streets  having 
a  moderate  traffic 
and  a  driveway 
of  thirty  feet  be- 
tween curbs.^un- 
encumbered  with 
street  car  tracks, 
so  that  the  traf- 
fic is  distributed 
over  the  entire 


surface,  it  is  possible  to  furnish  a  good  surface  of  macad- 
amized pavement  at  an  average  annual  cost  of  1.3  cts.  a 
sq.  yd.  for  maintenance.  On  the  other  hand,  when  a  track 
is  laid  in  the  middle,  and  the  traffic  is  confined  to  a'nar- 
row  strip  on  each  side,  travel  soon  grinds  up  the  surface, 
increasing  the  cost  of  maintenance  from  four  to  five  times. 
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The  Isle  of  Man  Tramways. 


The  Isle  of  Man  is  a  beautiful  little  island,  lying  be- 
tween England  and  Ireland,  in  the  stormy  Irish  Sea.  It 
is  peculiar  in  many  respects.  Its  arms  are  three  legs;  its 
cats  and  fowls  have  no  tails;  its  government  is  carried  on 
by  a  House  of  Keys,  and  no  law  is  valid  until  the  people, 
assembled  around  Tynwald  Hill,  give  their  consent. 

But  even  the  Isle  of  Man  has  been  seized  by  the 
epidemic  of  progress,  and  its  people  have  gotten  an  elec- 
tric railway,  hoping,  by  its  introduction,  to  cope  with  the 
immense  influx  of  visitors  who  begin  to  pour  in  in  the 
early  summer.  The  necessity  for  a  new  system  of  trac- 
tion has  been  plainly  evident  for  some  years,  the  old  horse 
car  lines  having  proved  themselves  painfully  inadequate, 
and  as  a  considerable  part  of  the  income  of  the  islanders 
is  derived  from  their  summer  visitors,  it  was  felt  that  a 
better  system  of  traction  would  increase  the  inducement 
to  visit. 

It  is  at  Douglas  that  the  visiting  multitudes  converge. 
A  fine  line  of  steamboats  connects 
this  city  with  Liverpool,  and  in 
summer  these  boats  are  taxed  to 
their  utmost  to  carry  the  thous- 
ands anxious  to  escape  from  the 
crowded  centers  of  trade  in  the 
northern  and  middle  counties  of 
England. 

A  joint  stock  company,  known 
as  the  Isle  of  Man  Tramway  & 
Electric  Power  Company,  has 
been  recently  incorporated  with 
a  nominal  capital  of  ,£150,000 
($750,000)  divided  into  125,000 
shares  of  ^1,  each  of  which  50,- 
000  are  6  percent,  preference  and 
75,000  ordinary  snares.  There 
will  also  be  ,£50,000  debenture 
bonds  at  5  per  cent.,  redeemable 
in  1914.  The  object  of  this  com- 
pany is  the  consolidation  of  the 
two  existing  car  lines,  that  run- 
ning from  the  Victoria  Landing 
pier  at  Douglas  to  the  Derby 
Castle  gates,  and  that  from  the 
latter  point  to  Grondle  Glen; 
and  the  extension  of  the  latter  line  as  far  as  Laxey, 
where  the  famous  Laxey  lead  mines  wheel  forms  a  per- 
ennial attraction.  The  franchise  over  this  route,  with  the 
exception  of  about  three  miles  controlled  by  the  Town 
Commissioners  of  Douglas  and  which  they  will  have  the 
right  to  acquire  by  purchase,  is  perpetual.  The  length  of 
the  line  when  completed  will  be  about  seventeen  miles  of 
single  track. 

The  Isle  of  Man  Tramways  is  a  horse  line,  employing 
fifty  horses.  Outside  the  station  and  buildings,  a  rolling 
stock  of  thirty-one  cars  and  various  machinery,  it  owns  a 
large  strip  of  land  fronting  upon  Douglas  Bay. 

The  electric  line  at  present  runs  from  the  Derby  Cas- 
tle gates  to  Grondle  Glen,  a  distance  of  about  two  and 
one-third  miles.  This  line  was  operated  experimentally 
during  three  weeks  last  summer  with  considerable  suc- 
cess. The  station  for  the  generation  of  current  is  situated 
at  Douglas,  and  another  is  at  present  in  course  of  erec- 
tion at  Laxey.  That  at  Douglas  is  a  substantial  build- 
ing in  which  are  housed  the  steam  and  electrical  plants,  the 
latter  consisting  of  a  generator  and  an  accumulator  plant. 

The  boiler  plant  consists  of  five  steel  boilers  of  the 
Lancashire  type,  furnishing  steam  to  five  compound  con- 
densing engines.  These  are  connected  by  rope  drives  to 
five  Hopkinson  dynamos  built  by  Mather  &  Piatt,  Limited, 
of  Manchester.  These  dynamos,  when  operating,  furnish 
current  to  the  line  as  well  as  to  the  accumulators,  which 
serve  to  regulate  the  output.  The  whole  electrical  work, 
both  plant  and  machinery,  was  designed  by  Dr.  Edward 
Hopkinson. 

The  roll  ing  stock  consists  of  nine  large  motor  cars 
and  twelve  open  cars,  such  as  are  shown  in  the  illustra- 
tion.   The  current  is  brought  from  the  line  to  the  motors 


on  the  cars  by  a  peculiarly  European  method.  Instead  of 
the  trolley  with  an  underrunning  wheel,  two  collecting 
bars  are  fixed  on  the  car,  one  at  each  end.  These  press 
against  the  overhead  conductors,  and  take  the  current  by 
a  sliding  contact.  Thus  when  they  pass  a  pole,  one  bar 
is  always  in  contact  with  the  overhead  wire. 

The  extension  of  the  line  to  Laxey,  seven  miles  from 
Douglas,  is  rapidly  nearing  completion,  and  is  expected 
to  be  in  operation  this  summer.  It  will  be  double  track 
throughout,  except  two  short  single  tracks  at  Douglas, 
constructed  of  heavy  steel  rails  set  on  ties  laid  on  a  well 
grouted  bed.  The  bridges  and  culverts  are  of  stone. 
The  road  is  really  a  railroad  if  judged  by  its  construction, 
but  as  it  has  been  classed  as  a  tramway,  the  speed  of  travel 
is  limited  by  law  to  ten  miles  per  hour. 

The  overhead  wires  will  be  suspended  from  double 
armed  center  brackets. 

The  company  owns  about  fifty  acres  of  land  at  On- 
chan  Head,  which  overlooks  Douglas  Bay.  This  is  to  be 
enclosed  and  laid  out  as  a  park,  free  of  expense  to  the 
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company,  and  is  expected  to  become  a  source  of  consid- 
erable revenue  on  a  short  trip  service. 

The  horse  road  carried  in  1892,  813,1 14  passengers, 
and  in  1893,  911,410,  and  showed  a  net  profit  of  .£3,784 
on  the  latter  year's  working,  the  expenditures  being 
about  ,£100  over  50  per  cent,  of  the  receipts.  Referring 
to  the  experimental  operation  over  the  two  and  a  third 
miles  at  the  close  of  the  visiting  season  last  summer, 
20,000  passengers  were  carried  in  nineteen  days, 
1,689  miles  were  run  and  the  receipts  averaged  35.36^. 
or  about  seventy-one  cents  per  car  mile.  The  fare 
charged  from  Derby  Castle  to  Laxey  is  one  shilling  or 
twenty-five  cents,  that  from  Derby  Castle  to  the  grounds 
three  pence  or  six  cents,  and  a  similar  fare  from  the  land- 
ing pier  to  the  Castle. 

In  addition  to  the  operation  of  the  road,  the  company 
contemplates  the  supply  of  current  to  large  consumers 
located  in  the  vicinity  of  the  Douglas  generating  station. 

The  three  miles  mentioned  as  being  open  to  pur- 
chase at  the  end  of  four  years  by  the  Douglas  town  com- 
mission, form  the  only  difficulty  which  this  electric  railway 
has  to  face.  According  to  a  decision  of  the  Queen's  Bench, 
the  value  of  a  tramway  undertaking  to  fall  into  the  hands 
of  a  municipality  is  to  be  arrived  at  by  giving  a  certain 
number  of  years'  purchase  on  a  rental  value.  According 
to  Sir  F.  Bramwell,  the  judge,  the  purchase  amount  would 
mean  the  value  of  the  lands  and  buildings  of  the  com- 
pany, with  such  sum  added  as  would  represent  the  cost 
of  construction  of  the  road,  less  an  allowance  for  depre- 
ciation, no  account  being  taken  of  past  or  prospective 
profits.  This  decision  has  just  been  affirmed  by  the 
Court  of  Appeals,  but  is  now  to  be  carried  up  to  the 
House  of  Lords,  the  court  of  last  resort. 
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New  Motors  of  the   Westinghouse  Electric 
Manufacturing  Company. 
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The  accompanying  engravings  will  give  an  excellent 
idea  of  a  new  type  of  motor  brought  out  by  the  Westing- 
house  Electric  &  Manufacturing  Company,  styled  by  its 
manufacturers  their  No.  10  and  No.  12  motors. 
As  will  be  seen,  the  type  appears  to  resemble  the 
No.  3  single  reduction  motor  of  the  same  makers, 
without  the  iron  frame  which  serves  as  its  sup- 
port. The  absence  of  this  frame  reduces  the 
weight  of  the  new  motor  without  diminishing  its 
rigidity.  As  a  circular  form  of  field  may  be  mathe- 
matically proven  to  afford  the  greatest  strength 
for  any  given  weight  of  material,  as  a  four  pole 
field  must  evidently  give  greater  output  than  one 
of  only  two  poles,  and  as  the  toothed  armature, 
with  a  two  circuit  winding  and  lathe  wound 
coils,  has  been  practically  demonstrated  to  be  un- 
surpassed, all  these  features  of  the  No.  3  type  of 
motor  are  retained  in  the  newly  designed  ma- 
chine. 

The  No.  12  motor  is  manufactured  in  three 
standard  sizes,  as  follows:  Of  20,  25,  and  30  h.  p. 
capacity. 

The  No.   to  motor,  which  is  designed  for 
heavier  work,  is  built  in  40  and  50  h.  p.  sizes. 

The  armature  is  of  the  drum  type  and 
wound  with  machine  made  coils,  each  consisting 
of  heavy  insulated  wire  wound  in  rectangular  form.  The 
two  longer  sides  of  the  coil  are  enclosed  in  cells  of  special 
insulating  material,  the  whole  being  then  wrapped  with  in- 
sulating tape  of  a  superior  quality.  The  coils  are  con- 
nected to  the  commutator  segments  so  that  the  armature 
winding  has  only  two  circuits,  obviating  the  possibility  of 
the  armature  becoming  electrically  unbalanced,  and  re- 
quiring the  use  of  but  two  brushes.  The  armature  is  short 


of  the  No.  3,  has  been  incorporated  into  the  upper  half  of 
the  field  of  the  No.  10  and  No.  12,  so  as  to  do  double 
service,  forming  a  part  of  the  magnetic  circuit  and  a  part 
of  the  frame,  and  thus  giving  sufficient  strength  to  the 
motor  to  hold  the  armature  shaft  always  in  perfect  align- 
ment with  the  car  axle.    On  the  side  which  is  farthest 


FIG.  1. — SINGLE  REDUCTION  MOTOR  WITH  ARMATURE  IN   UPPER  FIELD 


and  compact,  and  special  means  have  been  employed  in  its 
construction  to  prevent  grease  from  the  bearings  coming 
in  contact  with  the  coils. 

The  field  consists  of  four  pole  pieces  projecting  radi- 
ally inward  from  a  circular  yoke  or  ring  which  parts  in  a 
horizontal  plane  through  the  shaft.  In  order  to  secure 
rigidity  of  construction  the  two  lower  pole  pieces,  half  of 
the  circular  yoke  and  end  plates  are  made  in  a  single,  solid 
casting,  which  secures  strength  and  at  the  same  time  com- 
pletely protects  the  lower  half  of  the  motor.  These  feat- 
ures are  well  shown  in  Fig.  1. 

The  rectangular  frame  which  was  a  distinct  feature 


FIG.  2.— SINGLE  REDUCTION  MOTOR,  SHOWING  SUSPENSION. 


from  the  axle  of  the  car,  the  two  halves  of  the  yoke  are 
hinged  together,  so  that  the  interior  parts  of  the  motor 
are  made  easily  accessible  without  the  necessity  of  dis- 
mounting. 

The  lower  field  casting  has  three  openings,  one  di- 
rectly below  the  commutator  and  the  others  at  opposite 
ends  of  the  casting.    These  openings  are  closed  by  water- 
tight covers,  which  may  be  removed  to  give  access  for  the 
purpose  of  repair  or  removal  of  dust  or  dirt. 

The  two  brush  holders,  90  degs.  apart  on 
the  top  of  the  commutator,  are  held  in  position 
by  a  frame  which  is  so  designed  as  to  constitute 
a  part  of  the  end  of  the  upper  field,  and, 
together  with  a  lid,  completely  encloses  the 
commutator  end  of  the  motor,  and  entirely  pro- 
tects the  inner  parts.  The  lid  is  hinged  and  nor- 
mally kept  closed  by  a  stiff  spring. 

The  method  of  suspension  shown  in  Fig.  2 
relieves  the  axle  of  practically  all  the  direct 
weight  of  the  motor,  and  avoids  entirely,  it  is 
claimed,  what  has  been  termed  "hammering" 
of  the  rail  joints.  By  reason  of  the  increased 
strength  of  the  upper  field  yoke,  it  is  possible  to 
suspend  the  motor  directly  in  the  line  of  its 
center  of  gravity,  by  means  of  suspension  bars 
which  run  parallel  to  the  sides  of  the  truck,  and 
have  their  ends  supported  upon  spiral  springs. 
The  motor  is  thus  freed  from  jars  and  yet 
accurately  maintains  the  meshing  of  the  gears 
while  yielding  to  the  motion  of  the  truck. 

By  reason  of  the  improvements  and  of  a 
more  efficient  utilization  of  the  iron  in  the  fields 
and  armature  and  of  the  copper  in  the  windings, 
it  has  been  possible  to  effect  a  material  reduc- 
tion in  the  weight  of  the  new  motor. 

Reference  to  the  illustrations  shows  the 
advantages  of  the  motor  in  respect  to  accessi- 
bility. The  hinged  lid,  already  referred  to,  per- 
mits ready  handling  of  the  brushes  and  in- 
spection of  the  commuter.  The  openings  in  the  lower 
field  afford  access  to  the  lower  part  of  the  motor. 
When  it  is  desired  to  gain  access  to  the  whole  interior  of 
the  motor,  the  car  is  run  over  a  pit  and  the  lower  half  of 
the  field  opened  down,  either  with  or  without  the  arma- 
ture, as  may  be  desired.  The  armature  bushings  are 
carried  in  pillow  blocks  which,  when  the  motor  is  closed, 
are  secured  to  both  the  upper  and  lower  fields.  By  re- 
moving the  bolts  holding  the  pillow  blocks  to  the  upper 
half  of  the  field,  the  lower  half  may  be  opened  down  with 
the  armature,  which  can  then  be  rolled  out  upon  a  board, 
thus  avoiding  the  necessity  of  lowering  the  armature  into 
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the  pit  and  again  raising  it.  By  removing  the  bolts  be- 
tween the  pillow  blocks  and  the  lower  half  of  the  field,  the 
armature  is  kept  in  the  upper  half  of  the  field,  permitting 
removal  of  field  coils,  etc.,  in  the  lower  half. 

The  lower  half  of  the  field  is  readily  opened  down  by 
the  use  of  a  rope  passed  around  the  axle,  which  is  thus 
made  to  take  the  part  of  a  pulley  block. 

From  what  has  gone  before  it  will  be  seen  that  the 
following  are  the  characteristics  of  the  machines  describ- 


The  construction  of  the  new  controller  is  similar  to 
that  of  the  old  type.  Corresponding  positions  of  the 
handle  give  speeds  to  the  car  similar  to  that  of  the  old 
style.  This  feature  will  at  once  recommend  itself  from 
the  fact  that  the  motormen  accustomed  to  running  cars 
with  the  "G"  controller  will  be  able  to  use  the  new  one. 

The  new  diverter,  type  No.  7,  is  shown  in  Fig.  5.  The 


FIG.  3— SINGLE  REDUCTION  MOTOR  CASTINGS. 

ed:  Light  weight,  ample  capacity  of  the  armature  and 
field  windings,  large  bearing  surface  in  the  journals,  pro- 
tection from  external  injury,  very  high  efficiency,  great 
starting  torque. 

The  controlling  apparatus  is  second  only  in  impor- 
tance to  the  motor.  The  series-multiple  controller  which 
the  Westinghouse  Company  introduced  with  type  "  G," 
has  proved  so  acceptable  that  it  is  with  the  utmost  con- 


FIG.  4.— SERIES  MULTIPLE  CONTROLLER. 

resistances  are  made  up  of  strips  of  sheet  iron  placed 
between  strips  of  mica.  The  diverter  is  made  completely 
fireproof,  and  at  the  same  time  there  is  provided  the  very 
best  ventilation. 

One  of  these  diverters  is  used  on  each  car,  its  func- 
tion being  to  reduce  the  current  while  the  motors  are 
being  started,  thereby  preventing  the  sudden  jerking  of 
the  car  and  unnecessary  strain  on  the  motors. 


Changes   in    the  50th   Street  Power  House  of 
the  Broadway  Cable  Railway. 


FIG.  5.— DIVERTER. 

fidence  the  company  now  offers  its  new  and  improved 
controller  stand  No.  14,  shown  in  Fig. 

The  No.  14  is  a  platform  controller  having  two 
removable  handles,  one  for  controlling  the  speed  and  the 
other  the  direction  of  travel  of  the  car.  The  handles  are 
provided  with  locking  devices  which  prevent  their  re- 
moval except  when  in  the  position  for  no  current.  The 
electrical  combinations  of  the  motors  made  by  the  new 
controller  are  improved  over  those  of  the  earlier  type,  in 
ihat  the  motors  divide  the  work  equally,  and  the  car 
starts  more  easily  and  attains  its  maximum  speed  more 
smoothly. 


As  already  mentioned,  the  lower  section  of  the  Col- 
umbus Avenue  cable  railway  of  New  York,  upon 
which  work  is  now  being  pushed,  will  be  operated 
from  the  50th  Street  power  station  of  the  Broad- 
way &  Seventh  Avenue  Railway  Company.  The 
plans  adopted  for  altering  this  power  station  to 
admit  two  new  sets  of  drums  are  the  addition  of 
a  driving  drum  at  each  of  the  outside  ends  of  the 
present  driving  drum  shafts.  The  drums  for 
operating  the  upper  section  of  the  Broadway  road 
are  now  keyed  to  their  shafts,  but  they  will  be 
mounted  on  quills  and  arranged  so  that  they  can  be 
thrown  in  and  out  of  connection  with  the  shaft, 
by  means  of  friction  clutches.  The  new  drums 
will  be  of  the  overhanging  type,  that  is,  will  have 
no  outside  bearings,  and  will  be  designed  to  operate 
the  cable  at  a  speed  of  twelve  miles  per  hour. 

Plans  are  being  drawn  up  for  the  uptown  power 
station  for  the  Columbus  Avenue  line  and  for  the  Lexing- 
ton Avenue  line,  but  the  details  have  not  been  entirely 
settled  on  yet. 

On  removing  the  tracks  of  the  horse  car  construction 
on  Prytania  Avenue,  New  Orleans,  preparatory  to  the 
electric  construction,  the  cypress  ties,  which  had  been  in 
service  for  about  thirty  years,  were  found  to  be  in  so  sound 
a  condition  that  they  were  employed  in  the  new  con- 
struction, resulting  in  quite  a  saving,  as  new  ties  had 
been  distributed  over  the  route  before  the  work  had  been 
begun. 
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Problems  in  Straddled  Track  Construction. 


During  the  recent  construction  of  the  lines  of  the  City 
&  Suburban  Railway  Company,  in  Baltimore,  it  became 
necessary  to  devise  a  new  arrangement  of  the  tracks  on 
Pratt  Street,  which  is  occupied  jointly  by  two  tracks  of 
the  City  &  Suburban  Railway  Company  and  a  single 
track  of  the  Baltimore  &  Ohio  Railroad.  Pratt  Street 
extends  along  the  water  front  of  the  city,  is  only  from 
twenty-nine  to  thirty  nine  feet  in  width,  and  during  the 
day  it  is  crowded  with  heavy  traffic,  which  not  only  greatly 
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FIG.  1. — ORIGINAL  ARRANGEMENT  OF  TRACKS— BALTIMORE. 

impedes  street  railway  service,  but  also  renders  the  main- 
tenance of  the  tracks  difficult  and  expensive.  About  one 
mile  of  the  street  is  occupied  by  the  tracks  of  the  two 
companies,  which  are  broken  by  numerous  switches  reach- 
ing the  different  piers  along  the  water  front.  The  cars  of 
the  Baltimore  &  Ohio  Railroad  run  through  the  street 
only  between  midnight  and  about  5.30  a.  m.  They  are 
hauled  by  a  four-wheel  locomotive  weighing  about  fifty- 
eight  tons,  from  which  it  will  be  seen  that  the  track  is 
subjected  to  heavy  service.  In  reconstructing  this  por- 
tion of  the  City  &  Suburban  system  several  plans  for 


would  prove  most  satisfactory,  as  it  reduces  the  number 
of  rails  to  four,  and  also  occupies  less  street  room.  In 
this  plan  the  Baltimore  &  Ohio  track  was  placed  in  the 
center,  using  a  center  groove  tram  rail,  6^  X  2j4  ins.,  on 
a  6%  X  7/4  in.  stringer.  The  outer  rails  are  ten  inch 
Johnson  girders  with  electrically  welded  chairs.  In  this 
plan  the  center  track  is  given  additional  support  by  ties 
placed  between  those  carrying  the  outer  rails.  This  plan, 
apparently  so  admirable,  could  not  be  adopted  on  account 
of  the  danger  of  blocking  both  of  the  electric  tracks  by  a 
car  on  the  center  track. 

Fig.  3  is  a  plan  submitted  by  the  Johnson  Company. 
This  shows  only  the  combination  of  the  steam  and  elec- 
tric tracks  on  one  side  of  the  street,  the  other  electric 
track  being  entirely  independent.  While  this  plan  pre- 
sented a  compact  arrangement  of  the  tracks,  it  was  con- 
sidered objectionable  because  of  the  large  surface  of 
metal  in  the  street,  presented  by  the  close  contact  of  the 
two  tracks.  The  width  of  the  tram  rail  is  four  and  seven- 
eighths  inches,  and  the  girder  three  and  seven-eighths 
inches,  making  two  surfaces  of  eight  and  three-quarters 
inches  of  metal. 

Fig.  4  presents  a  modification  of  the  plan  shown  in 
Fig.  3,  giving  only  one  wide  surface  of  metal  by  straddling 
the  steam  and  electric  tracks  instead  of  placing  the  steam 
track  wholly  inside  the  electric  rails.  The  rails  shown  in 
this  plan  are  the  same  as  shown  in  Fig.  1,  a  grooved  tram 
rail,  2^4  X  5  ins.,  and  a  ten  inch  Johnson  girder  with  elec- 
trically welded  chairs.  A  desire  to  avoid  even  a  single 
wide  surface  of  metal,  and  the  rather  narrow  space  of  nine 
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improving  the  arrangement  of  the  tracks  were  worked 
out  by  Frank  H.  Sloan,  chief  engineer  of  the  company, 
and  as  they  may  furnish  helpful  suggestions  to  others  who 
are  called  upon  to  deal  with  similar  problems,  the  various 
plans  are  reproduced,  together  with  brief  notes  about 
each  of  them. 

Fig.  1  shows  the  original  arrangement  of  the  tracks, 
modified  by  the  substitution  of  girder  rails  for  the  old  tram 
rails  formerly  used  in  the  tracks  of  the  City  &  Suburban 
Railway.  In  this  plan  one  track  of  the  City  &  Suburban 
Company  is  entirely  independent,  the  outer  rail  of  the 
other  being  used  by  both  steam  and  electric  cars.  The 
gauge  of  the  steam  track  is  four  feet  nine  inches,  and  the 
electric  tracks  five  feet  four  and  a  half  inches.  The  rail 
of  the  steam  track  is  a  grooved  tram  rail  two  and  a  half 
inches  deep,  laid  on  a  5  X  8  in.  yellow  pine  stringer,  giv- 
ing a  depth  of  ten  and  a  half  inches  from  the  tie  to  the 
top  of  the  rail.  The  girder  rail  of  the  electric  tracks  is  a 
Johnson  eighty  pound,  ten  inch  girder,  with  electrically 
welded  chairs,  the  difference  in  height  between  this  and 
the  tram  rail  being  met  by  a  one-half  inch  iron  plate 
placed  beneath  the  chairs  of  the  girder  rail.  The  objec- 
tion to  this  plan  was  the  space  of  four  inches  between  the 
girder  and  tram  rail,  which  was  filled  by  a  cut  paving 
block  on  concrete.  Former  experience  demonstrated  the 
difficulty  of  keeping  this  small  space  filled,  as  it  was  fre- 
quently cut  out  by  the  wheels  of  heavy  teams,  and  the 
loss  of  horses  by  catching  their  hoofs  in  this  space  was  a 
considerable  item  of  cost  to  the  City  &  Suburban  Com- 
pany. It  was,  therefore,  deemed  advisable  to  adopt  some 
plan  by  which  this  small  space  could  be  avoided. 

Fig.  2  shows  a  plan  which,  under  some  circumstances, 


and  a  half  inches  between  the  two  center  rails,  led  to  the 
rejection  of  this  plan. 

Fig.  5  is  the  finally  adopted  plan  which  met  most 
fully  the  views  of  the  two  railroad  companies  and  the  city 
authorities.  As  will  be  observed,  it  is  simply  a  modifica- 
tion of  the  plan  shown  in  Fig.  4,  the  distance  between  the 
rails  of  the  two  straddled  tracks  being  increased,  so  as  to 
avoid  any  wide  surface  of  metal,  and  any  paved  space  so 
narrow  as  to  promise  trouble.  The  outer  rail  of  one  elec- 
tric track  is  placed  in  the  center  of  the  steam  track,  and 
the  four  rails  of  these  tracks  are  carried  upon  one  set  of 
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FIG.  5— ARRANGEMENT  OF  TRACKS  ADOPTED— BALTIMORE. 

10  ft.  x  6  x  8  in.  yellow  pine  ties,  spaced  three  feet  cen- 
ter to  center.  The  other  independent  electric  track  is 
carried  on  ties  8  ft.  X  5  X  8  ins.  similarly  spaced.  The 
rails  are  a  grooved  2^/2.  X  5  in.  tram  rail  for  the  steam 
track,  and  a  ten  inch  Johnson  girder,  with  electrically 
welded  chairs,  for  the  electric  tracks.  The  stringer  for 
the  tram  rail  is  reduced  to  5  X  7>£  ins.,  so  as  to  give  this 
track  the  same  height  as  the  girder  of  the  electric  track, 
and  the  steam  track  is  strengthened  by  bracing  the  stringer 
on  the  ties  with  angles,  which  was  also  done  in  the  ori- 
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ginal  construction.  The  rails  of  the  straddled  electric 
track  are  stiffened  with  tie  rods  which  cut  the  stringers  of 
the  steam  track  just  beneath  the  rail.  On  the  other  elec- 
tric track  tie  rods  are  also  used.  This  construction  was 
put  down  ten  months  ago,  and  although  it  has  been  sub- 
jected to  very  heavy  service,  it  has  given  entire  satisfac- 
tion. 


"Brothers=in=Law." 


Of  all  the  troubles  which  arise  in  the  management  of 
a  street  railway,  one  of  the  greatest  is,  how  to  prevent  dis- 
honest conductors  from  "knocking  down."  We  will  not 
say  stealing;  oh,  no,  taking  money  is  not  stealing.  All 
kinds  of  schemes  and  devices  have  been  tried,  from  the 
much  hated  spotter  to  the  famous  bell  register.  When  the 
register  first  put  in  an  appearance  it  gave  the  conductor 
much  trouble;  he  was  terribly  afraid  that  he  would  be 
compelled  to  be  honest,  but  after  much  effort  he  found  a 
way  to  overcome  even  this  objection. 

There  are  three  classes  of  registers,  the  hand  register 
and  punch,  the  portable  register,  which  the  conductor 
suspends  from  his  neck,  and  the  stationary  register,  which 
has  a  dial  similar  to  a  clock.  Of  these  the  first  two  styles 
have  been  successfully  beaten  by  bogus  registers  or  the 
"  brother-in-law  "  method.  For  the  benefit  of  those  who 
are  unacquainted  with  these  instruments  we  will  say  that 
there  are  three  styles  of  "  brothers-in  law."    These  are 


FIG.  1.— PALM  "BROTHERS-IN-LAW." 


the  palm  signal  bell,  the  vest  signal  bell,  and  a  bell  which 
works  under  the  arm.  We  illustrate  the  different  styles 
of  the  "  palm  "  bells  in  Fig.  1.  It  will  be  noticed  each  has 
a  small  push  knob.  This  knob  when  pushed  will  trip  a 
lever,  which  rings  "one  fare;"  it  is  a  small  device  com- 
pact in  shape,  intended  to  be  carried  in  the  palm  of  the 
hand,  so  that  the  conductor,  when  he  wishes  to  appropri- 
ate a  fare,  will  have  a  bell  to  sound,  thus  deceiving  the 
passenger. 

In  Fig.  2  we  illustrate  the  "  vest  bells,"  which  are  de- 
signed to  be  suspended  from  the  neck,  and  so  constructed 
that  they  can  be  rung  from  the  same  position  that  the 
register  is  rung  from;  in  fact  the  same  motion  is  used,  and 


unless  you  are  watching  the  dial  to  see  that  it  moves,  you 
will  be  deceived  every  time. 

The  largest  of  the  group  is  a  clumsy  affair,  in- 
tended to  be  worked  under  the  arm,  but  was  never  much 
of  a  success.    The  one  in  the  form  of  a  change  box  was 


FIG.  2.— VEST  "BROTHERS-IN-LAW." 

one  of  the  first  produced.  It  was  taken  from  a  conductor 
in  1878,  and  was  only  secured  after  a  hard  fight. 

The  conductor  said  he  would  never  give  it  up,  that 
he  would  fight  first.  The  superintendent  who  made  the 
demand  was  a  man  of  muscle;  he  quietly  walked  to  the 
door  and  securely  locked  it,  remarking  that  he  would  see 
about  it.  They  had  a  rough  and  tumble  fight  right  then 
and  there,  first  one  on  top  and  then  the  other;  finally  the 
superintendent  got  the  better  of  his  man  and  secured  the 
"brother-in-law."  This  man  was  arrested,  as  have  been 
dozens  of  others  for  the  same  offense,  but  when  brought 
to  trial  could  not  be  convicted  ;  the  jury  nearly  always 
disagree  in  such  cases  a  sad  commentary  on  our  laws 
and  our  courts,  for  this  is  out  and  out  stealing. 

In  justice  to  the  present  conductors  we  wish  to  say, 
that  very  little  of  the  "  brother-in-law  "  work  is  being  done 
at  the  present  time. 

The  Bristol  (Eng.)  Tramways  &  Carriage  Company, 
Ltd.,  has  deposited  a  bill  in  Parliament  asking  for  power 
to  extend  several  of  its  existing  lines.  There  will  be  in 
all  about  three  and  a  half  street  miles  of  new  track.  The 
present  St.  George's  line,  which  has  many  steep  grades, 
has  been  operated  by  horse  power  since  the  opening,  now 
for  about  sixteen  years.  This  line  is  two  and  a  half  miles 
in  length.  It  is  proposed  to  extend  this  line  a  little  more 
than  one  and  a  half  miles  up  what  is  known  as  Two  Mile 
Hill  to  Kingswood,  a  boot  and  shoe  manufacturing  town 
of  11,000  population,  and  which,  on  account  of  its  altitude 
and  consequent  difficulty  of  access,  has  neither  steam  rail- 
road nor  street   railway  accommodation. 
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Reference  Map  of  the  City  &  Suburban  Railway, 
of  Baltimore. 

An  elaborate  reference  plan  of  the  entire  system  of  the 
City  &  Suburban  Railway  Company,  of  Baltimore,  Md., 
showing  distances,  track  construction,  location  of  special 
work,  length  of  curves,  etc.,  in  great  detail,  has  recently 
been  made  by  Frank  A.  Sloan,  chief  engineer  of  the  com- 
pany. The  map  is  seven  feet  six  inches  square,  and  is 
drawn  on  a  single  sheet  of  heavily  mounted  paper  made 
especially  for  the  purpose.  Every  curve,  piece  of  special 
work,  crossing,  switch,  etc.,  is  shown  on  the  map,  each 
with  its  individual  number,  and  in  its  proper  location 
relative  to  other  parts  of  the  system.  The  tangents,  of 
course,  are  necessarily  shortened,  in  order  to  bring  the 
plan  within  bounds,  but  the  length  of  each  is  indicated, 
and  the  relative  position  is  given. 

The  numbers  assigned  to  the  special  work  refer  to  a 
tabulated  statement  on  the  margin  of  the  map,  where  all 


the  details  of  construction  of  each  piece  of  work  are  given. 
Large  letters  indicate  the  different  subdivisions  of  track, 
and  marginal  tables  give  the  length  of  each  in  feet  of  sin- 
gle track,  together  with  full  details  of  track  construction. 
It  will  be  seen  that  such  a  map  as  this  embodies  a  complete 
record  of  the  permanent  way  of  the  system,  and  is  of 
inestimable  value  to  the  maintenance-of- way  department. 
In  the  event  of  repairs  at  any  point  on  the  entire  system, 
no  search  for  plans  is  necessary,  as  the  entire  record  of 
every  portion  of  the  track  is  available  at  a  glance. 

The  map  will  admit  of  the  addition  of  extensions  of 
the  system,  and  any  changes  from  the  present  standards 
of  construction  can  be  indicated  in  a  marginal  table  of 
changes. 

The  great  size  of  this  map  precludes  its  reduction  to 
a  size  that  will  permit  us  to  show  it  entire  in  our  pages, 
but  we  have  reproduced  portions  of  it,  which  will  suffice 
to  indicate  the  character  and  the  manner  in  which  the 
details  are  shown.    We  also  reproduce  the  headings  of  the 
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PORTIONS  OF  REFERENCE  MAP,  SHOWING  METHOD  OF  CONSTRUCTION— CITY  &  SUBURBAN  RAILWAY,  BALTIMORE. 


STRAIGHT  TRACK  CONSTRUCTION— GAUGE  01''  TRACK  5  FT.  i%  INS.    STANDARD  TRACK  CENTERS  9  FT.  814  INS. 


Ref. 
Map- 

Rail. 

Joint. 

Tie  Rods. 

Chairs. 

Cross  Ties. 

Remarks 

Letter. 

Size. 

Manufacturer. 

Sect. 

Wt. 

80 
58 
80 

Splice. 

style. 

No. 

Bolt. 

Size. 

Spite. 

How  Laid. 

Size. 

Space. 

Size. 

Kind. 

Kind. 

Size. 

Space. 

A 
B 
1! 
U 
K 
F 

7" 
4"  T 
7"  Gr. 

Penna.  Steel  Co. 
Johnson  Co. 

91 
6A 
80-254 

5"x  V 

2t>"  splice. 
24"  angle  lr. 
Wlilt'n  spl. 

6 

4 
6 

I"x3!4" 
Y'x3>S" 
l"x3K' 

Opp.  &  sus. 
Brok.  &  sus. 
Opp.  &  sus. 

7!#cc 

Ga.  pine. 

6"x7"x8' 

2'  6"  c  c 

trk.  cen. 
11'  10J^" 

5"xH" 

7)4'  cc 

SUMMARY  OF  DISTANCES  BY  SUBDIVISION  OF  TRACKS  IN  FEET  OF  SINGLE  TRACK. 


Ref.  Map 
Letter. 

Towson  & 
Pratt  St. 
Route 
only. 

Circuit. 

Hampden  and 

Higiiland 
Town  Route 
only. 

Common  to 
Hampden  and 
Highland  T'wn 
and  Towson  & 
Pratt  St.  r'ts. 

John  St. 
Route  only. 

Common  to  John 
St.,  Hampden  & 
Highland  Town 
and  Towson  & 
Pratt  St.  routes. 

Common  to 
John  St.  and 

Hampden  & 
Highland 
Town  routes. 

Wllkens  Ave. 
and  Clare- 
mont  St. 
Yard  route. 

North  Ave. 
route. 

Supplemen- 
tary track. 

Total  Electric 
Track,  Jan. 
1,  1894. 

A 

4,576.6 
40,729.6 
10,783.6 

4376.6 
41116.6 
11024.24 

U 

c 

387.00 
240.64 

u 

E 

V 

SPECIAL  WORK  CONSTRUCTION. 


d 

Manufac- 

tctu- 
Blue 
No. 

C.  and  S. 
Ry.  Plan 

NO. 

Total 

Rail 

Construction. 

4-1 
0> 

K 

turer. 

Manu 
rer's 
Print 

Angle. 

Sec. 

Chairs. 

Spikes. 

Joints, 

1 

o 

3 

Johnson  Co. 

16165 
17569 
13307 

M7 
M  9 

90°0'0' 
16°0'0" 
90°0'0" 

75.213 
75.213 
66)^.141 

St.  Gr. 
4  in.  tmlb 

ZX,x%  ins. 

St'd  Girder 
16  in.  " 

4 

5 

6 

CITY  AND  SUBURBAN  TRACKS  USED  BY  FOREIGN  RAILWAY 
COMPANIES. 


Foreign  Company. 

Location. 

Feet 
of  Single 
Track. 

Baltimore  Traction  Co 

Hlllen  St.  bet.  Forrest  St  and  High  St  

Howard  St.  bet.  Lombard  St.  and  Camden  St.. 
Park  Ave.  bet.  Saratoga  St.  and  Franklin  St.. 

2,041.1 
1,602.59 
780.71 
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various  marginal  tables  which  appear  upon  the  map,  in 
order  to  show  how  fully  the  record  of  construction  is  pre- 

CAR  MILEAGE. 


Route. 


Towson  and  Pratt  St.  Route  (Towson  to  W.  Pratt  Stable)  

Hampden  and  Highland  Town  Route  (Falls  Rd.  to  Highland  Town  Harn) 
John  St.  and  Columbia  Ave.  Route  (Madison  and  No.  to  Gwynn  Fulls  ) 


served.  The  map  will  be  properly  framed,  and  placed  in 
the  office  of  the  general  manager,  J.  F.  Heyward. 

Committees  to  Report  at  the  Atlanta  Convention. 


A  list  of  the  subjects  to  be  discussed  at  the  next 
meeting  of  the  American  Street  Railway  Association  at 
Atlanta,  Ga.,  October  17,  18,  and  19,  1894,  has  already 
been  published  in  these  columns.  The  committees 
appointed  to  report  on  these  subjects 
have  just  been  announced  by  the  secre- 
tary of  the  Association.  We  give  below 
a  complete  list  of  the  committees  and 
subjects: 

1.  "  Can  the  T  Rail  be  Satisfactorily 
Used  in  Paved  Streets?"  Joel  Hurt,  presi- 
dent of  the  Atlanta  Consolidated  Street 
Railway  Company,  Atlanta,  Ga.;  S.  Hen- 
drie,  manager  of  the  Wyandotte  &  Detroit 
River  Railway  Company,  Detroit,  Mich.; 
H.  J.  Crowley,  engineer  of  the  Atlanta 
Consolidated  Street  Railway  Company, 
Atlanta,  Ga. 

2.  "  City  and  Suburban  Electric  Rail- 
ways:" Elwin  C.  Foster,  superintendent 
of  the  Lynn  &  Boston  Railroad,  Boston, 
Mass. 

3.  "  Mail,  Express  and  Freight  Ser- 
vice on  Street  Railway  Cars:"  Richard 
McCulloch,  electrical  engineer  of  the 
Citizens'  Railway  Company,  St.  Louis, 
Mo. 

4.  "The  Best  Method  of  Treating  Accidents  and 
Complaints:"  John  B.  Parsons,  general  manager  of  the 
West  Chicago  Street  Railroad,  Chicago,  111. 

5.  "Street  Car  Wheels  and  Axles:"  D.  S.  Cook,  elec- 
trical engineer  of  the  Trenton  Passenger  Railway  Com- 
pany, Trenton,  N.  J. 

6.  "Transfers  and  Commutation:"  Rodney  Curtis, 
president  of  the  Denver  Tramway  Company,  Denver,  Colo. 

7.  "The  T  Rail  Construction  of  the  Terre  Haute 
Street  Railway  Company:"  M.  F.  Burke,  superintendent 
of  the  Terre  Haute  Street  Railway. 

8.  "A  Standard  Form  for  Accounts  for  Street  Rail- 
ways:" H.  I.  Bettis,  consulting  engineer  of  the  Atlanta 
Consolidated  Street  Railway  Company,  Atlanta,  Ga. 


Cars  for  the  Electric  Traction  Company,  Phila- 
delphia. 


We  present  an  engraving  of  the  type  of  cars  being 
built  for  the  Electric  Traction  Company  of  Philadelphia, 
by  the  Jackson  &  Sharp  Company  of  Wilmington,  Del. 
The  length  of  the  car  inside  is  18  ft.  7  ins.,  and  over  the 
platform  it  measures  26  ft.  7  ins.  The  width  of  the  car  over 
the  panels  is  6  ft.  6  ins.,  and  at  the  sash  rails  7  ft.  6  ins.  The 
height  of  the  car  body  from  the  under  side  of  the  sill  to 
the  trolley  board  is  9  ft.,  and  from  the  track  to  the  top  of 
the  trolley  board  11  ft.  ins. 

All  sills  are  of  Georgia  long  leaf,  yellow  pine,  all 
cross  framing  is  of  oak,  and  all  posts,  top  rails,  ventilator 
rails  and  all  material  used  in  the  framing  are  of  white  ash. 
The  roof  is  of  the  dome  pattern,  extends  the  whole  length 
of  the  car,  and  is  covered  with  the  best  quality  of  duck. 
The  ceiling  is  of  three-ply,  bird's  eye  maple  veneer  neatly 
and  tastefully  decorated.  The  car  is  lighted  with  one 
large  bronze  combination  candle  and  electric  lamp  in  the 
center,  and  one  light  at  each  end. 

The  deck  sash  is  of  cherry  pivoted  in  the  center  and 
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Some  very  quick  work  in  electric  railway  construc- 
tion was  recently  performed  on  West  State  Street,  Tren- 
ton, by  the  Passenger  Railway  Company  of  that  city. 
The  erection  of  poles,  it  was  known,  would  be  strenuously 
opposed  by  certain  residents  of  the  street,  on  which  are 
located  the  homes  of  some  of  the  most  prominent  and 
wealthy  residents  of  the  city.  For  this  reason,  the  com- 
pany's workingmen  did  not  commence  the  work  of  over- 
head line  construction  until  late  on  the  afternoon  of  April 
6,  and  by  11  o'clock  the  following  morning  electric  cars 
were  running  over  the  road.  The  day  before,  not  a  single 
evidence  could  be  seen  of  the  company's  intention  to  put 
up  their  wires.  A  few  of  the  residents  commenced  hostil- 
ities as  soon  as  the  intention  of  the  railway  company  was 
evident.  Its  workmen  were  assaulted  with  brooms,  water 
and  other  weapons,  and  a  judge  was  called  out  of  bed  at 
5  o'clock  in  the  morning  to  grant  a  writ  of  certiorari,  but 
the  railway  company  secured  its  point. 


FOR  THE  ELECTRIC  TRACTION  CO.— PHILADELPHIA. 

glazed  with  Muranese  glass,  wine  color.  Two  beveled 
edged  plate  glass  mirrors  are  located  in  each  end  in  neat 
cherry  frames  in  the  interior  of  the  car.  The  hand  rails 
are  of  cherry  and  are  mounted  on  bronze  brackets  with 
twenty  padded  hand  straps  to  match  the  finish.  There 
are  seven  windows  on  each  side  and  two  in  each  end 
glazed  with  double  thick  glass  embedded  in  rubber  on  all 
edges.  The  blinds  are  of  cherry  with  white  bass  slats. 
The  doors  are  double  and  operate  simultaneously. 

The  finish  of  the  car  is  cherry  throughout,  with  neat 
carving  over  all  windows  and  doors.  The  seats  and  backs 
are  covered  with  handsome  Wilton  carpet.  The  space 
between  the  seats  and  floor  is  neat  panel  work.  The  floor 
is  covered  with  slats  of  maple. 

There  are  large  roomy  platforms  equipped  with 
Stanwood  steps  and  a  new  style  of  gate.  Fitzgerald-Van 
Dorn  radial  drawbars  are  used.  The  cars  are  painted 
chrome  yellow,  with  white  concave  panels  and  corner 
posts,  with  the  name  of  the  railway  company  in  silver  on 
the  concave  panel,  and  the  numbers  in  gold  on  the  panels 
and  dashes.  The  ornamentation  is  in  gold,  and  the  cor- 
ner posts  are  blue. 

The  trucks  are  of  the  McGuire  type,  neatly  painted, 
striped  and  varnished.  The  electric  equipment  is  of  the 
Curtis  Electric  Manufacturing  Company's  make. 

Consolidation  at  Grand  Rapids. 


The  Consolidated  Street  Railway  Company,  of  Grand 
Rapids,  Mich.,  has  purchased  the  North  Park  dummy 
line,  which  will  hereafter  be  operated  as  part  of  that 
system.  The  deal  also  includes  the  summer  resort  of  the 
North  Park  Company,  comprising  fourteen  acres  of  land 
and  a  pavilion,  certain  valuable  rights,  etc. 
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A  Handsome  Name  Plate. 


A  very  handsome  name  plate  has  recently  been  erected 
in  the  65th  Street  station  of  the  Third  Avenue  cable 
railway  of  New  York.  It  is  located  in  the  center  of  the 
room  directly  in  front  of  the  main  line  of  shafting,  and 


New  Chicago  Tunnel. 


Sfrtfy  Jour/7 


The  new  tunnel  at  Van  Buren  Street  under  the  Chi- 
cago River,  constructed  for  the  use  of  the  West  side  Cable 
cars  of  the  Blue  Island  Avenue  and  South  Halsted  Street 
lines,  was  opened  last  month.  The  construction  has 
taken  four  years  and  has  necessitated  the  ex- 
penditure of  $1,500,000,  including  the  cost  of 
right  of  way,  legal  expenses,  etc.  The  length 
of  the  new  tunnel  and  its  approaches  is 
1,513  9  ft.  The  arch  is  fifteen  feet  nine  inches 
in  height  above  the  level  of  the  car  tracks,  and 
has  a  span  of  thirty  feet.  The  steepest  incline 
is  a  10  percent,  grade  for  500  ft.,  and  at  the 
foot  of  this  grade  there  is  a  second  one  of  1.81 
per  cent,  for  100  ft,  where  the  lowest  point  of 
the  tunnel  is  reached.  The  ascent  is  then 
made  by  three  grades. 

The  tunnel  is  lighted  by  arc  lamps  driven 
by  three  sixty  kilowatt  Waddell-Entz  dyna- 
mos, directly  connected  to  three  McEwen  high 
speed,  simple  engines  of  100  h.  p.  capacity, 
each  running  at  275  revolutions  per  minute. 
The  capacity  of  these  dynamos  is  much  in  ex- 
cess of  the  present  demand;  and  a  number  of 
incandescent  lamps,  for  use  in  neighboring 
buildings,  will  probably  be  run  in  connection 
with  the  plant. 


NAME  PLATE— THIRD  AVENUE  UPTOWN  CABLE  STATION,  NEW  YORK. 


Peekham  Trucks  in  New  York. 


faces  the  visitors'  gallery,  is  constructed  of  highly  pol- 
ished brass  tubing,  and  is  14  X  8  ft.  high.  Between  the 
uprights  is  an  open  work  panel,  bearing  in  the  center 
the  keystone  emblem  of  the  State  of  Pennsylvania  in  pol- 
ished brass,  on  which  appears  in  black  letters  the  name 
of  the  Pennsylvania  Iron  Works  Company,  the  builders  of 
the  station.  Above  and  below  the  keystone  are  handsome 
ribbons  of  brass,  with  the  name  of  the  Third  Avenue 
Railway  Company  in  black 
letters. 

The  whole  is  beautifully 
decorated  with  brass  scroll  work 
on  each  side,  and  attached  to  the 
uprights  by  handsome  brackets 
are  brass  trays  for  holding  the  oil 
cans. 


The  latest  street  railway  in  New  York  to 
operate  the  Peekham  truck,  is  the  Third  Avenue  Railway 
Company.  A  view  of  one  of  the  handsome  cars  of  the 
Third  Avenue  Railway  mounted  on  this  style  of  truck  is 
shown  in  the  accompanying  engraving. 

The  car  is  of  the  Laclede  type,  with  a  twenty-two  foot 
body,  and  measuring  thirty  feet  over  all.  These  cars  are 
fitted  up  in  an  extremely  tasteful  manner,  and  have  proved 
quite  popular  with  the  patrons  of  the  company. 


Changing  (Irade  in  Chicago. 


The  question  of  elevating 
the  tracks  of  the  Chicago,  Rock 
Island  &  Pacific  and  the  Lake 
Shore  &  Michigan  Southern  Rail- 
ways, in  Chicago,  has  recently 
taken  on  a  new  phase.  The  sub- 
ject is  of  interest  to  street  rail- 
way companies  from  the  fact 
that  the  lines  of  the  Chicago 
City  Railway  Company  cross 
the  right  of  way  of  the  roads 
whose  tracks  it  is  proposed  to 
elevate.  At  first,  a  head  room 
of  twelve  feet  was  proposed, 
but  this,  it  was  maintained  by 

the  officials  of  the  Chicago  City  Railway  Company, 
was  insufficient  for  the  operation  of  its  trolley  cars. 
An  agreement  was  finally  reached  by  which  the  head 
room  was  increased  to  thirteen  and  thirteen  and  a 
half  feet,  except  in  one  or  two  places.  For  this,  and  other 
considerations,  the  railway  company  was  to  pay  them  the 
sum  of  $250,000,  out  of  which  a  second  amount  was  to  be 
paid  the  railway  company  for  the  work  required  to 
deepen  the  subways  the  required  amount.  The  ordinance 
was  passed  and  vetoed  by  the  mayor. 

During  further  consideration  of  the  question  a  new 
council  was  elected,  and  negotiations  are  now  under  way 
for  another  agreement  on  the  subject. 


THIRD  AVENUE  CABLE  CAR  WITH  PECKHAM  TRUCK — NEW  YORK. 

The  truck  is  of  the  6  D,  standard  Peekham  type,  and 
though  it  has  been  running  for  a  short  time  only  on  the 
road,  has  attracted  much  attention,  on  account  of  its  easy 
riding  qualities  and  absence  from  jar.  The  success  of  the 
Peekham  trucks  on  the  Broadway  cable  railway,  of  New 
York,  was  one  principal  reason  for  their  adoption  on  the 
Third  Avenue  road,  and  it  is  said  that  most  of  the  175 
cars  which  the  Third  Avenue  Company  has  ordered  from 
the  J.  G.  Brill  Company  will  be  mounted  on  Peekham 
trucks. 

The  street  railroad  vestibule  law  of  Ohio,  has  been  de- 
clared invalid  by  the  Common  Pleas  Court  at  Springfield. 
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THE  INTRINSIC  VALUE  OF  STREET  RAILWAY  INVESTMENTS.' 


BY     ICDWAKI)     K.  HIGGINS. 


FIFTH  PAPER. 


Class  V.    Surface  Railways  in  American  Cities  of  from 
100,000  to  300,000  Inhabitants. 

There  are  twenty-four  cities  in  the  United  States  hav- 
ing a  population  of  from  100,000  to  500,000  by  the  census 
of  1890.  Fifteen  are  in  the  Eastern  States,  six  in  the 
Central,  two  in  the  Western  and  one  in  the  Southern. 
The  total  track  mileage  exceeds  3,000,  of  which  about  65 
per  cent,  is  operated  by  electricity,  20  per  cent,  by  horses, 
10  per  cent,  by  cable  and  the  balance  by  other  systems  of 
motive  power. 

Twenty-one  of  these  cities  are  represented  in  the 
Table  of  Statistics,  twenty  appearing  in  the  class  now 
under  consideration.  The  population  of  one  city  and  its 
suburbs  exceeds  500,000;  two  are  grouped  together  in  one 
population  center;  two  cities  are  represented,  first,  sepa- 
rately, and,  again,  in  combination;  and  one  city  is  repre- 
sented, first,  alone  and,  second,  with  a  large  addition  of 
suburban  population  served  by  a  separate  railway  system. 
The  statistics  of  three  cities  are  not  sufficiently  complete 
to  be  included  in  the  table. 

Only  four  cities  of  the  entire  number  were  operated 
in  either  1890  or  1892  wholly  by  horses  or  by  any  one 
motive  power.  In  this  class,  for  the  first  time,  we  find  a 
fair  proportion  of  the  mileage  operated  by  the  cable  sys- 
tem, and,  as  early  as  1890,  several  of  the  systems  had  com- 
menced the  introduction  of  electricity,  although  to  hardly 
so  great  an  extent,  proportionally,  as  in  the  classes  hitherto 
discussed.  In  1894,  however,  we  find  the  electric  mileage, 
as  above  stated,  about  65  per  cent,  of  the  total,  with  only 
20  per  cent,  still  operating  by  horses. 

We  are  now  dealing  with  properties  of  size  and  earn- 
ing power  sufficient  to  merit  the  attention  of  the  best 
financial  talent  and  the  ablest  and  most  sagacious  man- 
agement. Capital  liabilities  of  from  $5,000,000  to  $40,- 
000,000,  gross  income  of  from  $1,000,000  to  $2,000,000  and 
net  earnings  of  from  $300,000  to  $800,000— all  indicate  a 
speculative  and  investment  field  in  which  the  wide  variety 
of  financial  methods — good,  bad  and  indifferent — which 
have  been  developed  in  the  steam  railroad  industry  of  the 
country  can  find  full  play.  The  increasing  disposition  of 
conservative  banking  houses  and  investors  to  extend  their 
operations  into  this  field,  the  profits  which  have  been  real- 
ized in  the  important  transfers,  reorganizations,  consoli- 
dations and  reconstructions  of  the  last  five  years,  and  the 
frequent  listing  of  the  more  important  securities  upon 
the  great  stock  exchanges  of  the  country  make  it  certain 
that,  whatever  good  or  ill  fortune  may  befall  individual 
investors  in  time  to  come,  the  great  street  railway  indus- 
try has  emerged  from  its  comparative  obscurity  and  will 
henceforth  rank  second  only  to  steam  railroads  in  the 
money  markets.  Certain  elements  of  safety  in  street  rail- 
way investments  will  come  to  be  more  generally  recog- 
nized. Competition,  for  example,  is  much  less  a  menace 
to  consolidated  street  railway  properties  serving  single 
municipalities  than  is  the  case  with  even  widely  ramified 
steam  railroad  systems  which  can  be  easily  paralleled  or,  in 
various  ways,  injured  by  rivals.  "Cut  rates,"  "rebates," 
"differentials,"  and  all  similar  methods  of  attracting  busi- 
ness, together  with  the  credit  system  in  any  form  are  un- 
known in  the  street  railway  industry.  "  Bills  and  ac- 
counts payable"  is  far  more  likely  to  form  an  important 
feature  of  a  street  railway  balance  sheet  than  is"  bills  and 
accounts  receivable,"  and  in  this  respect  the  business  is 
much  more  attractive  than  are  the  numerous  "  industrial" 
enterprises.  As  against  these  obvious  and  most  impor- 
tant advantages  we  have,  in  some  cases,  franchise  limita- 
tions and  burdens  of  more  or  less  importance,  but  possi- 
ble losses  from  these  causes  may  always  be  provided  for 
by  amortization  funds,  the  annual  burden  of  which,  if  es- 
•  Copyrighted,  1891,  by  The  Street  Kallway  Publishing  Company. 


tablished  in  the  early  days  of  the  enterprises,  may  be  al- 
most insignificant.  Such  companies  as  are  fortunate 
enough  to  have  obtained  "perpetual"  franchises  are  in  a 
most  favorable  position. 

It  is  worth  while  then  to  study  with  the  utmost  care 
the  results  so  far  achieved  by  these  large  properties  and  to 
carefully  weigh  the  influences  which  will  affect  their  per- 
manently safe  earning  power  and  their  ability  to  meet  the 
expectations  of  their  security  holders. 

The  twenty-one  cases  of  this  class  represented  in  the 
table  differ  from  those  heretofore  discussed,  in  that  few 
of  them  were  operated,  either  in  1890  or  1892,  exclusively 
by  any  one  motive  power.  Moreover,  the  complete  muni- 
cipal systems  are  made  up  in  most  instances  of  independ- 
ent roads,  and  the  changes  in  motive  power  and  service 
within  the  two  years  specified  have  taken  place  somewhat 
less  rapidly  than  in  the  smaller  cities.  Without  attempt- 
ing, therefore,  to  discuss  the  statements  of  1890  and  1892 
separately,  it  seems  best  to  divide  the  entire  twenty-one 
cases  into  four  groups  according  to  the  gross  earning 
power  per  capita  developed  up  to  1892.  The  first  group 
contains  two  systems  only,  which  earned  $4.06  and  $4.95 
per  capita  respectively  in  1892,  the  second  group  con- 
tains five  systems,  which  earned  from  $5.18  to  $5.51  per 
capita,  the  third  group  contains  ten  systems,  which  earned 
from  $6.32  to  $8.08  per  capita,  and  the  fourth  group  con- 
tains four  systems,  which  have  earned  from  $10.14  to 
$r3-3S  Per  capita  in  1890  and  1892. 

DISCUSSION  OF  TWO  SYSTEMS  SHOWING  A  PASSENGPR  INCOME 
LESS  THAN  $5.00   PER  CAPITA  PER  ANNUM. 

Case  No.  115,  which  serves  a  well  known  Eastern  city 
of  over  250,000  inhabitants,  has  exhibited  a  gross  earning 
power  much  inferior  to  all  the  cities  of  this  class,  although 
the  margin  of  profit  with  horse  operation  has  been  satis- 
factory and  has  rapidly  increased  from  year  to  year.  The 
manufacturing  interests  in  this  city  have  been,  until  lately, 
secondary  in  importance  to  the  commercial,  and  the  city 
has  been  somewhat  "  sleepy  "  in  consequence.  The  busi- 
ness district  is  exceedingly  small  and  the  residential  sec- 
tion covers  a  large  area,  so  that  distances  are  great  and 
compel  riding.  The  policy  of  the  horse  railway  manage- 
ment was  to  keep  the  horse  equipment  up  to  a  high  stand- 
ard of  excellence  at  the  expense  of  speed,  and  the  horse 
car  schedules  were  consequently  "  slow  "  to  a  fault.  This 
fact  is  responsible  for  the  extremely  low  gross  earning 
power  in  1890  ($2.99),  and  although  this  was  increased  in 
1892  to  $4.06  (and  in  1893  to  $5.31),  owing  largely  to  the 
increasing  proportion  of  electric  railway  mileage,  the 
present  totals  are  still  much  below  the  average.  The 
proportion  of  operating  expenses  to  passenger  income  has 
steadily  decreased  since  1890,  and  is  now  less  than  65  per 
cent.,  while  the  net  income,  although  but  2.8  per  cent,  in 
1890  on  the  extremely  heavy  capitalization,  $113,000  per 
mile  of  track,  was,  in  1893,  3.7,  and  will  doubtless  materi- 
ally increase  for  several  years  to  come,  as  the  future  of  this 
city  and  its  street  railway  systems  is,  for  various  reasons, 
unusually  promising. 

The  street  railway  system  represented  in  case  No  121 
was  wretchedly  poor  in  1890  both  in  physical  condition 
and  in  service  rendered.  The  city  itself  is  prosperous, 
with  large  manufacturing  and  commercial  interests,  and 
with  many  special  attractions  for  residence.  During  the 
last  three  years  immense  improvement  has  been  made  in 
the  street  railway  system,  and  the  passenger  income  is 
now  (1893)  $6.46  per  capita,  a  moderately  large  figure, 
though  by  no  means  up  to  the  average  of  other  cities  in 
this  class.  This  system  also  has  a  large  capitalization  due, 
in  part,  to  the  somewhat  extensive  cable  mileage  intro- 
duced since  1890. 
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TABLE  V— AMERICAN  STREET  RAILWAY  SYSTEMS. 


PART   I. -STATISTICS   OF  CAPITALIZATION. 

See  "  Intrinsic  Value  op  Street  Railway  Investments." 


Horse  Railways  are  given  In  Roman  figures. 
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m.  This  report  does  not  include  about  15  miles  of  miscellaneous  and  newly  constructed  track.  p.  This  report  does  not 
include  one  insignificant  horse  road.  t.  This  report  does  not  include  one  12  mile  horse  railway  which  was  in  the  process  of 
conversion  to  the  cable  system  in  1890,  and  which  earned  about  $250,000  during  their  financial  year  of  1890.  u.  One  road  reports 
capital  liabilities,  mileage  and  gross  income  ($895,000)  only,  but  calculations  are  carefully  made  with  due  allowance^  therefor,  and  the 
resulting  statistics  are  "true."  v.  One  road  operating  partly  by  horses  and  partly  by  cable  does  not  return  its  horse  railway 
statistics  of  operation,  w.  This  report  does  not  include  three  small  suburban  roads  and  one  horse  railway  operating  22  cars,  x.  This 
report  does  not  include  one  10  mile  road  commencing  cable  operation  in  1890,  and  with  capital  liabilities  of  $1,300,000.    z.  Approximate. 


DISCUSSION  OF  FIVE  SYSTEMS  SHOWING  A  PASSENGER  INCOME 
OF  FROM  $5.00   TO  $5.50  PER  CAPITA  PER  ANNUM. 

Case  No.  116  was  an  imperfectly  developed  horse  and 
electric  railway  system  in  1890.  This  was  one  of  the  first 
cities  to  adopt  electricity,  the  original  apparatus  was  de- 
fective, and  the  percentage  of  operating  expenses  to  pas- 
senger income  in  1890  was  78,  in  spite  of  the  large  propor- 
tion of  electric  mileage.    The  net  earnings  were  equal  to 


7.7  per  cent,  on  a  moderate  capitalization,  $41,600  per  mile 
of  track.  Since  1890  the  entire  system  has  been  com- 
pletely transformed,  and  the  physical  condition  and  ser- 
vice now  rendered  are  all  that  could  be  desired.  The  pas- 
senger income  and  net  earnings  have  both  increased 
enormously,  although,  unfortunately,  exact  figures  cannot 
be  obtained  for  all  of  the  roads.  It  is  worthy  of  note  that, 
on  certain  important  through  lines  in  this  city,  electric 
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SERVING  FROM   100,000  TO  5oo,ooo  POPULATION. 


PART   II.-STATISTICS   OF  OPERATION. 


Electric,  Cable  and  Steam  Railways  are  given  ln  Italics. 
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i.  Does  not  include  earnings  of  one  road  which  probably  approximated  $35,000.  1.  Latest  returns.  m.  This  report  does  not 
include  about  15  miles  of  miscellaneous  and  newly  constructed  tracks.  p.  This  report  does  not  include  one  insignificant  horse  road, 
q.  One  cable  road  included  in  this  report  commenced  operation  Jan.  I,  1890,  and  operating  statistics  are  for  six  months  only. 
r'  car  mi'eage  °f  one  road  is  not  given  and  its  operating  returns  are  subtracted  from  the  totals  before  figuring  returns  per  car  mile, 

t.  This  report  does  not  include  one  12  mile  horse  railway  which  was  in  the  process  of  conversion  to  the  cable  system  in  1890,  and  which 
earned  about  $250,000  during  their  financial  year  of  1890.  u.  One  road  reports  capital  liabilities,  mileage  and  gross  income  ($895,000) 
only,  but  calculations  are  carefully  made  with  due  allowance  therefor,  and  the  resulting  statistics  are  "true."  v.  One  road  operating 
partly  by  horses  and  partly  by  cable  does  not  return  its  horse  railway  statistics  of  operation,  w.  This  report  does  not  include  three 
small  suburban  roads  and  one  horse  railway  operating  twenty-two  cars.  x.  This  report  does  not  include  one  10  mile  road  commencing 
cable  operation  in  1890,  and  with  capital  liabilities  of  $1,300,000.  y.  Based  on  passengers  carried,  at  an  average  rate  of  $.05  each. 
This  figure  is  probably  slightly  higher  than  the  true  passenger  income,     z.  Approximate. 


and  cable  roads  parallel  each  other  about  two  blocks 
apart,  and  the  electric  lines  are  so  much  more  popular 
than  the  cable  that  there  is  serious  thought  of  converting 
the  latter  to  electricity. 


Case  No.  120  is  a  highly  developed  system  giving  ex- 
cellent service  to  an  important  Eastern  city.  The  motive 
power  in  1890  was  chiefly  animal,  although  there  were 
several   cable    lines   on    certain    heavy   grades  within 
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the  city.  The  car  service  (26  miles  per  capita),  was 
reasonably  large  and  brought  about  a  passenger  income 
of  $22,700  per  mile  of  street,  $.20  per  car  mile  and  $5.25 
per  capita — results  which  compared  very  well  with  those 
of  the  other  cities  of  the  class  for  that  year.  The  net  in- 
come was  equivalent  to  5.6  per  cent,  on  capital  liabilities 
of  $68,000  per  mile  of  track.  Although  complete  figures 
for  1892  are  not  available,  there  is  no  question  that  the 
passenger  income  at  present  exceeds  $7.00  per  capita  per 
annum. 

Case  No.  106  serves  one  of  the  smaller  cities  of  the 
class — bright,  enterprising  and  prosperous,  with  impor- 
tant manufacturing  interests.  Its  passenger  income  in 
1890  was  $4.32  per  capita,  which  has  been  since  increased, 
by  improvements  in  service,  to  $6.38  (1893).  The  present 
excellent  management  is  responsible  for  a  steady  reduc- 
tion of  the  percentage  of  operating  expenses  to  66  in 
1892,  and  to  60  in  1893,  the  net  income  being  now  equal 
to  4.1  percent,  on  excessive  capital  liabilities  of  $100,000 
per  mile  of  track. 

Cases  No.  111  and  114  serve  population  centers  of 
about  the  same  size,  with  important  suburbs.  The  simi- 
larity between  the  statements  is  quite  marked,  except  in 
the  matter  of  capitalization,  which  is  in  Case  No.  m  but 
half  that  of  Case  No.  114.  The  cause  of  the  great  increase 
in  the  percentage  of  operating  expenses  to  passenger  in- 
come shown  in  Case  No.  111  is  not  known  to  me. 

DISCUSSION  OF  TEN  SYSTEMS  SHOWING  A  PASSENGER  INCOME 
OF  FROM  $6.00  TO  $8.00  PER  CAPITA  PER  ANNUM. 

These  ten  systems  represent  the  average  earning 
power  of  the  class  as  developed  up  to  the  present  time, 
although  the  fact  that  nearly  all  of  the  systems  are  not 
yet  fully  converted  to  the  more  modern  systems  of  motive 
power  points  to  larger  earnings  per  capita  in  the  future 
when  the  change  shall  be  complete. 

With  the  exception  of  Cases  No.  102  and  107,  which 
are  exceptional,  the  track  mileage  of  the  systems  of  this 
group  ranges  from  about  100  to  150  and  the  street  (or 
road)  mileage,  from  45  to  110.  The  development  of 
Cases  Nos.  102  and  107  has  been  retarded  by  serious  diffi- 
culties with  the  city  regarding  franchises,  and  both  cities 
are  among  the  smallest  of  the  class,  the  principal  city  of 
Case  No.  107  being  less  than  140,000. 

Excluding  Case  No.  107,  which  has  no  funded  debt, 
and  No.  117,  which  is  a  combination  of  Cases  No.  105  and 
109,  the  funded  debt  of  the  remaining  eight  systems 
ranges  from  $7,000  to  $6S,6oo  per  mile  of  track,  and  the 
total  capital  liabilities  from  $28,800  (1891)  to  $175,100 
per  mile  of  track,  the  figure  last  named  being  for  a  city 
which  is  served  chiefly  by  cable  and  electric  systems. 
Case  No.  107  had  no  funded  debt  in  either  1891  or  1892, 
but  is  now  burdened  with  $8,000,000  of  5  per  cent,  bonds, 
a  load  which  may  be  found  difficult  to  bear.  Case  No. 
112  also  shows  reasonable  capital  liabilities  per  mile  of 
track  ($44,900)  in  1890.  The  capital  liabilities  of  Cases 
No.  102  and  113  will  be  greatly  increased  within  the  next 
two  years.  Larger  capital  liabilities  per  mile  of  track 
than  have  been  found  in  the  classes  hitherto  discussed 
are  to  be  expected  here  for  several  reasons.  In  the  first 
place,  the  cost  of  construction  and  reconstruction  is 
greater,  since  the  burdens  imposed  by  the  city  in  the  mat- 
ter of  paving,  together  with  the  cost  of  labor,  etc.,  are 
greater  than  in  the  smaller  cities.  Again,  the  magnitude 
and  earning  power  of  the  properties  offer  greater  temp- 
tation to  overcapitalization  of  costs,  and  these  tempta- 
tions have  in  few  instances  been  resisted. 

The  passenger  income  reported  ranges  from  about 
$14,000  to  $31,000  per  mile  of  road  and  from  $.14  to  $.22 
per  car  mile,  Case  No.  107  showing  $.31  in  1890. 

The  operating  expenses  range  from  $.085  to  $.166  per 
car  mile  (Case  No.  107  showing  $.247);  and  the  percent- 
age to  passenger  income  ranges  from  62.1  to  75.5  for  those 
systems  which  are  equipped  chiefly  by  electricity  and 
cable,  from  73  to  83  for  three  roads  operating  chiefly  by 
horses,  while  Case  No.  107  shows  91  per  cent,  in  1892  as 
against  81  in  1890.  As  before  stated,  the  cause  of  the 
sudden  drop  in  the  net  earnings  shown  in  this  statement 
is  not  known  to  me,  but  is  probably  due  to  exceptional 
causes  which  will  not  obtain  in  1893  and  thereafter. 


The  net  income  of  all  the  cases  is  evidently  sufficient 
to  show  a  considerable  margin  over  the  fixed  charges,  but 
not  enough  as  yet,  except  in  three  instances,  to  return  a 
satisfactory  dividend  on  the  capital  stock.  It  is  probable 
that  with  the  more  complete  development  of  the  systems 
of  this  group  will  come  a  large  increase  in  both  gross  and 
net  income  and  it  is  to  be  hoped  that  this  increase  will 
be  sufficient  to  justify  the  promoters  of  the  various  enter- 
prises in  the  heavy  overcapitalization  of  costs  for  which 
they  are  responsible. 

DISCUSSION  OF  FOUR  SYSTEMS  SHOWING  A  PASSENGER  INCOME 
EXCEEDING  $IO.OO  PER  CAPITA  PER  ANNUM. 

These  four  systems  represent  the  highest  gross  and 
net  earning  power  of  the  class.  All  are  cities  west  of  the 
Mississippi  River.  In  all  the  cable  system  was  introduced 
prior  to  1888,  and  electricity  in  its  early  stage  of  develop- 
ment. Their  street  railway  systems  are  to-day,  with  but 
few  exceptions,  the  most  complete  and  perfect  to  be 
found  among  the  cities  of  the  world.  Their  people  are 
liberal,  careless  of  the  little  economies,  and  have  always 
been  "  free  riders." 

Case  No.  122  has  the  largest  track  and  road  mileage 
of  the  group.  Its  capital  liabilities  are  enormous,  being 
$139,500  per  mile  of  track,  of  which  the  funded  debt  is 
nearly  $57,000.  Its  large  horse  railway  mileage  in  1890 
has  almost  entirely  disappeared,  and  the  passenger  income 
for  1892  is  nearly  double  that  of  1890.  No  operating  ex- 
penses are  obtainable  for  1892,  but  the  percentage  is  prob- 
ably between  60  and  65,  which  would  leave  a  net  income 
of  perhaps  $1,600,000,  equivalent  to  somewhat  less  than  5 
per  cent,  upon  the  capital  liabilities.  The  industries  of 
the  city  served  by  this  system  are  so  extensive  and  varied 
that  the  street  railways  are  likely  to  be  less  affected  by 
financial  depressions  than  is  the  case  with  the  others  of  the 
group;  and  to  this  extent  this  system  is  "safer"  as  an  in- 
vestment than  at  least  two  of  the  other  three. 

Case  No.  103  is  an  excellent  and  highly  valuable  prop- 
erty, whose  permanent  value  depends,  however,  rather  too 
much  on  the  continuing  success  of  a  few  special  indus- 
tries. Nevertheless,  the  city  is  well  located  to  serve  as 
the  capital  of  an  extensive  territorial  area,  and  it  is  prob- 
able that  its  manufacturing  and  commercial  industries 
will  increase  in  extent  and  variety  in  the  future.  In  this 
city,  as  in  others  previously  noted,  the  introduction  of 
electric  lines  has  so  seriously  injured  cable  lines  serving 
the  same  districts  that  much  of  the  cable  mileage  has  been 
converted  to  electricity  within  the  last  two  years — of 
course,  at  an  enormous  loss  of  invested  capital. 

Case  No.  104  showed  remarkable  results  in  1890.  The 
cable  system  of  this  city  was  then,  and  perhaps  still  is,  the 
most  perfect  in  the  country.  The  city  was  the  center  of 
business  and  manufacturing  activity  and  real  estate  was 
"  booming  "  to  an  extent  that  seemed  to  put  wealth  within 
the  reach  of  all.  The  street  railways  shared  the  general 
prosperity,  and  the  gross  and  net  receipts  seemed  to  en- 
sure handsome  returns  upon  the  very  large  capitalization. 
At  the  present  time,  however,  this  city  is  suffering  from 
the  effects  of  a  collapse  in  values  which,  it  is  to  be  hoped, 
is  but  temporary,  and  the  street  railway  properties  are 
unable  to  more  than  pay  fixed  charges. 

Case  No.  118  deals  with  the  largest  gross  and  net  in- 
come so  far  discussed.  This  was  the  first  city  in  the  world 
to  adopt  the  cable  system  as  a  motive  power,  and  its  cable 
mileage  is  now  very  large.  Its  passenger  income  was,  in 
1890,  equivalent  to  the  so  far  unprecedentedly  large  figure 
of  over  $60,000  per  mile  of  road,  to  nearly  $.28  per  car 
mile,  and  to  $13.35  Per  capita.  The  operating  expenses 
were  larger  than  is  usually  the  case  with  the  cable  system, 
owing  chiefly  to  the  heavy  grades  encountered  in  the  city, 
and  perhaps  also  to  the  faults  of  the  early  apparatus,  some 
of  which  is  still  used.  The  net  income  was  equivalent  to  a 
return  of  5.3  per  cent,  on  capital  liabilities  of  $157,000  per 
mile  of  track — the  largest  capitalization  of  the  class. 

DISCUSSION  OF  SIX  SYSTEMS  OPERATING  CHIEFLY   BY  HORSES 
IN  1890,  AND  BY  ELECTRICITY  AND  THE  CABLE 
SYSTEM  IN  1892. 

One  of  these  systems  was  in  operation  entirely  by 
horses  in  1890,  two  were  in  operation  almost  wholly  by 
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horses  with  but  small  electric  mileage,  in  one  about  80  per 
cent,  of  the  mileage  was  animal  and  the  balance  steam, 
and  in  two  somewhat  more  than  50  per  cent,  of  the  mile- 
age was  animal.  In  1892  the  entire  system  of  three  cities 
was  in  operation  by  electricity  and  the  cable,  two  cities 
had  equipped  about  three-fourths  of  their  mileage  by 
electricity  and  the  cable,  and  one  was  operating  by  horses 
and  electricity  in  about  equal  proportions.  The  total 
track  mileage  was  increased  from  512  (395  horse,  54  elec- 
tric, 40  cable  and  23  miscellaneous)  in  1890,  to  694  (160 
horse,  500  electric  and  34  cable)  in  1892.  The  funded 
debt  in  1890  was  $28,500  per  mile  of  track,  and  in  1892, 
$48,500;  while  the  total  capital  liabilities,  which  were 
$79,800  in  1890,  were  $113,500  in  1892.  All  these  figures 
represent  heavy  overcapitalization  of  costs  and  of  the 
present  value  of  tangible  assets,  and  there  is,  in  several 
instances,  more  or  less  serious  overcapitalization  of  earn- 
ing power,  although  the  fixed  charges  do  not  seem  to  be 
yet  in  danger. 

The  passenger  income  of  these  five  roads  in  1890  was 
$5,570,960,  equivalent  to  $18,100  per  mile  of  road  and 
$4.68  per  capita.  The  passenger  income  in  1892  was  $7,- 
962,308,  equivalent  to  $20,000  per  mile  of  road  and  $6.69 
per  capita,  an  increase  of  43  per  cent. 

The  operating  expenses  in  1890  were  69.7  per  cent,  of 
the  passenger  income,  and  in  1892,  68.7  per  cent.,  the  re- 
duction being  unimportant.  The  net  income  in  1890  was 
$1,823,898,  and  in  1892,  $2,732,883,  an  increase  of  50  per 
cent.  The  return  on  the  capital  liabilities  was  4.4  per 
cent,  in  1890,  and  3.5  per  cent,  in  1892.  The  net  income 
was  also  equivalent  to  12.5  per  cent,  upon  the  funded  debt 
in  1890  and  8.1  per  cent,  in  1892. 

WHAT  ARE  "  OPERATING  EXPENSES  "  ? 

Before  drawing  the  usual  general  conclusions,  it  may 
be  well  at  this  point  to  discuss  certain  features  of  "oper- 
ating expenses,"  which  are  not  always  borne  in  mind  by 
investors,  and  which  will  serve  to  explain  the  somewhat 
conservative  character  of  the  criticisms  and  conclusions 
which  have  been  arrived  at  in  these  papers. 

The  operating  expenses  of  steam  or  street  railroads 
are  usually  separated  into  four  general  divisions,  "  Gen- 
eral Expenses,"  "Transportation,"  "Maintenance  of 
Way  and  Structures"  and  "  Maintenance  of  Equipment." 
The  first  two  divisions  represent  direct  expenditures  and 
are  easily  understood.  The  last  two — which,  for  pres- 
ent purposes,  I  shall  consider  as  consolidated  into  one 
general  "  Maintenance"  account — represent  not  only  the 
direct  expenditures  for  repairs,  which  are  always,  of 
course,  charged  up  against  the  business  of  the  year  in 
which  they  are  made,  but  also  a  more  or  less  uncertain 
and  variable  allowance  for  "depreciation"  of  plant. 

The  physical  condition  of  electric  railway  road  and 
equipment,  as  we  find  it  to-day,  is,  in  general,  good.  The 
properties  are,  for  the  most  part,  reorganized  and  recon- 
structed horse  railways,  with  important  and  recently 
constructed  extensions.  Both  roadbed  and  equipment 
are  therefore  comparatively  new  and — except  where  mis- 
takes of  construction  have  been  made — the  serious 
effects  of  depreciation  have  not  yet  come  to  light. 
The  electric  railway  industry  being  hardly  six  years 
old,  and  the  equipment  of  a  majority  of  the  electric 
railways  of  the  country  being  less  than  three  years  old, 
it  is  probable  that  the  direct  expenditures  for  repairs 
("wear  and  tear")  during  the  past  three  years,  is  some- 
what less  than  will  be  the  average  cost  of  such  repairs  for 
a  period  of  ten,  fifteen  or  twenty  years.  True,  the  defects 
of  the  early  apparatus  and  the  inexperience  which  has 
led  to  imperfect  construction  of  track,  have  had  a  serious 
effect  on  the  repair  account,  and  roads  which  have  suffered 
greatly  from  these  troubles  are  now  effecting  such  econo- 
mies and  gradually  introducing  new  apparatus  to  such  an 
extent  as  perhaps  to  reduce,  rather  than  increase,  their 
repair  accounts.  As  a  general  rule,  however,  the  repair 
account  for  the  first  few  years  of  electric  operation  is  not 
a  fair  criterion  for  judgment.  It  is  probable,  therefore, 
that  unless  economies  are  effected  in  other  directions 
(which  can  easily  be  done  by  a  large  majority  of  American 
street  railways)  the  "  operating  expenses  "of  many  and 


perhaps  most  of  the  roads  will  gradually  increase  from 
year  to  year  until  an  equilibrium  is  reached,  as  has  been 
been  the  case  with  steam  railroads. 

Now  in  addition  to  the  ordinary  "  repairs  "  (or  "wear 
and  tear")  of  street  railway  roadbed  and  apparatus,  we 
ought,  with  new  roads  at  least,  to  determine  upon  some 
method  of  annually  charging  off  an  allowance  for  "de- 
preciation "  so  that  we  may  be  certain  that  our  so  called 
"net  earnings  "  are  properly  applicable  to  returns  upon 
the  investment,  and  are  not,  in  part  at  least,  deferred 
operating  expenses.  In  other  words,  there  will  come  a 
time — ten,  fifteen,  perhaps  twenty  years  hence — when  it 
will  be  impossible  to  patch  up  and  further  repair  cars, 
motors,  track,  etc.  They  must  be  replaced — money  must 
be  found  to  replace  them — and  the  problem  of  finding 
this  money  may  be  serious  indeed. 

Perhaps  the  best  method  of  anticipating  these  neces- 
sary expenditures  for  renewals  is  to  establish,  early  in  the 
life  of  the  reconstructed  properties,  a  "Depreciation  (or 
Reserve)  Fund"  into  which  shall  be  passed  every  year,  out 
of  the  apparent  net  earnings,  an  amount  which,  accumu- 
lating at  compound  interest,  will  eventually  reach  a  sum 
sufficient  to  replace  the  different  sections  of  the  plant  at 
the  end  of  their  estimated  life.  For  example,  we  may  es- 
timate that  our  motors,  which  cost  us  to-day  $100,000,  will 
last  for  ten  years  without  renewals.  The  sum  of  $7,153 
passed  annually  to  the  Reserve  Account  for  ten  years  will, 
at  5  per  cent,  interest,  amount  to  $90,000  at  the  end  of 
that  period,  and  this  sum,  added  to  an  estimated  salvage 
of  $10,000  on  the  old  motors,  will  repurchase  new  motors 
at  that  time.  In  the  same  way,  a  calculation  may  be 
made  for  car  bodies  and  trucks,  for  roadbed,  power  sta- 
tion apparatus,  etc.  All  sums  passed  to  the  reserve  ac- 
count should  of  course  be  charged  to  operating  expenses. 
The  funds  in  the  reserve  account  may  be  used  to  purchase 
in  open  market  the  Company's  bonds  or  other  securities 
which  will  yield  the  required  rate  of  interest,  and  the  sale 
of  these  securities,  when  necessary,  will  provide  the  funds 
for  renewals. 

Now  it  may  be  urged  that  steam  railroad  properties 
have  not  found  it  necessary  as  a  rule  to  establish  such  re- 
serve funds.  The  answer  to  this  is  that  the  most  conserv- 
atively managed  railroad  corporations,  even  in  this  coun- 
try, have  special  funds  under  one  name  or  another  for 
just  such  purposes,  and  that  a  much  larger  proportion  of 
foreign  railroads  make  a  special  point  of  so  providing  for 
renewals  or  for  other  similar  contingencies.  At  the  same 
time  it  is  true  that  the  necessity  for  such  a  fund  is  not  so 
great  with  old  established  properties  which  have  been  in 
operation  long  enough  to  have  ascertained  their  average 
renewals  during  a  period  of  years  as  it  is  with  such  prop- 
erties as  are  now  under  consideration,  where  we  are  work- 
ing largely  in  the  dark. 

It  is  clear  therefore  that  since  the  "operating  expen- 
ses" of  many,  and  perhaps  most  of  the  street  railway 
statements  discussed  in  these  chapters  do  not  include  an 
allowance  for  "depreciation"  beyond  the  direct  expend- 
itures for  "  wear  and  tear,"  the  resulting  "  net  earnings  " 
are  too  great  and,  if  paid  out  in  dividends,  may  imperil 
the  permanent  solvency  of  such  companies  as  are  "run- 
ning close  to  the  wind." 

In  the  light  of  the'above  discussion  it  is  now  possible 
to  draw  the  following 

GENERAL  CONCLUSIONS. 

1.  The  magnitude  of  the  interests  involved  in  hand- 
ling the  street  railway  properties  of  this  class  will  insure 
the  continued  employment  of  the  best  managing  ability 
obtainable,  and  the  interests  of  the  security  holders  will 
be,  in  this  respect,  carefully  and  thoroughly  protected. 

2.  Animal  motive  power  will  soon  disappear  entirely 
in  the  cities  of  this  class  and  will  be  replaced  chiefly  by 
the  overhead  electric  system,  unless  further  improve- 
ments in  the  science  of  transportation  be  made.  Exist- 
ing cable  lines  will  continue  in  use  on  streets  where  the 
density  of  traffic  is  very  great,  but  it  is  possible  that  little 
or  no  additional  cable  mileage  will  be  built,  on  account 
of  the  large  initial  cost  of  construction,  as  compared  with 
that  of  the  electric  system. 
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3.  When  the  process  of  conversion  to  improved  sys 
tems  of  motive  powers  shall  have  been  completed  in  the 
cities  of  this  class,  a  few  exceptional  street  railway  sys- 
tems will  be  able  to  earn  from  $10  to  $15  per  capita  by 
the  cultivation  of  traffic  in  every  possible  manner;  nearly 
all  of  the  remainder  will  develop  an  earning  power  of  from 
$7.50  to  $10  per  capita;  and  few  will  fall  below  $7.50  per 
capita. 

4.  Many  of  these  properties  have  been  slow  in  adopt- 
ing new  rapid  transit  methods  and  are  fortunate  in 
profiting  by  the  experience  of  those  earlier  in  the  field. 
The  electric  railways  may  hope  to  operate,  therefore,  at 
from  65  to  70  per  cent,  of  the  passenger  income,  and  the 
cable  railways  at  a  somewhat  smaller  ratio,  owing,  not  so 
much  to  a  lower  cost  of  operation  per  car  mile,  as  to  a 
larger  passenger  income  per  car  mile. 

5.  A  net  earning  power  of  from  $2.75  to  $3.50  per 
capita,  with  occasional  figures  slightly  larger  than  these 
may  be  expected. 

6.  Such  net  earnings  are  equivalent  to  a  return  of 
from  15  to  25  per  cent,  on  the  actual  net  cost  of  dupli- 
cating the  tangible  assets  of  the  railway  systems  under 
consideration.  The  cost  of  track  construction  and  paving 
in  the  crowded  streets  of  these  cities  ranges  from  $15,000 
to  $30,000  per  mile  of  track,  according  to  the  amount  of 
paving  required  by  the  city.  The  investment  required  for 
equipment  is  proportionately  larger  on  account  of  the 
greater  number  of  cars  per  mile  of  track  necessary  for 
properly  handling  the  traffic,  and  the  actual  cash  cost  of 
building  and  equipping  new  electric  railway  systems  in 
these  cities  will  rarely  be  less  than  $50,000  per  mile  of 
track  and  may  easily  be  somewhat  more.  The  cost  of 
building  and  equipping  cable  roads  varies  within  wide 
limits  on  account  of  interference  with  water  and  gas  pipes, 
etc.,  but  is  rarely  less  than  $100,000  per  mile  of  track. 
Bearing  in  mind,  then,  the  statements  previously  made 
that  these  systems  are  operating  from  100  to  150  miles  of 
track,  it  is  seen  that,  while  capital  liabilities  of  from  $15 
to  $25  per  capita  are  not  unreasonable,  larger  amounts 
may  well  be  regarded  with  suspicion. 


AMERICAN  STREET  RAILWAY  SYSTEMS  SERVING 
PROM  100,000  TO  500,000  POPULATION. 


MILES  OF  TRACK. 
No.  of  miles  operated  


FUNDED  DEBT  PER  MILE  OF  TRACK. 


No.  of  miles  not  reporting  

"        "     having  no  funded  debt   

"        "        "     an  Indebtedness  less  than  $20,000  per  mile 
"         "  "        •'   from  $20,000  to  $30,000  " 

"  "  "        "       "      30,000  to  40,000  " 

"        "      "     ■10,000  to  50,000  " 
"  "        "      "     50,000  to  69,000  " 


CAPITAL  LIABILITIES  PER  MILE  OF  TRACK. 


No.  of  miles  not  reporting  

capitalized  at  less  than  $30,000  per 
at  from  $130,000  to  $40,000  " 


mile. 


40,000 
50,000 
75,000 
100,000 
150,000 


50,000 
75,000 
100  000 
150,000 


POPULATION  SERVED  PER  MILE  OF  STREET. 


No.  of  roads  not  reporting  

*'        "     serving  less  than  2,000  Inhabit,  per  mile. 
"  from  2,000  to  3,000 

'  "    3,000  ' 

"         «         "      "  4,000 

  "  5,000 

"        "  over  5,000 


4,000 
5,000 
6.000 


CAR  MILEAGE  PER  CAPITA. 


No.  of  roads  not  reporting  

"        "     giving  a  service  of  less  than  20  car  miles  per  capita 
"        "  "  of  from  20  to  30  "      "  " 

  "        "    30  "  40  " 

"         "    40  "  50  "  " 

"     over  50        "      "  " 


1890. 


1503.0 


255.0 
584  2 
343.8 
228.4 
112.5 
88.4 


2:3.1 
261.8 


339.5 
69.3 
222.4 
543  7 
256.5 
200.9 


722.6 


128.4 


128.4 
120.5 


260.0 
104.4 


1892. 


m.o 


14;  .5 

829.1 


81.3 


80.0 
290  6 


81.3 


2176.9 


314.1 


235.8 


195.6 
1210.5 
533.0 


314.1 


235.8 
885.3 
665.9 
387.9 


AMERICAN  STREET  RAILWAY  SYSTEMS  SERVING 
FROM  100,000  TO  500,000  POPULATION. 


PASSENGER  INCOME. 


No  of  roads  not  reporting  

"        "    earning  less  than  $500,000  gross  per  annum  

"  "  "  from  $500,000  to  $750,000  gross  per  annum. 
"         "         "        "      750,000  "  1,000,000     "  "  .. 

"        "  1,000,000 

 '        "  1,250.000 

"         "         "        "    1,500  000  1 
"        "        "     over  2,000,000 


1,250.000 
1,500,000 
2,000,000 


PASSENGER  INCOME  PER  MILE  OF  STREET. 


No.  of  roads  not  reporting  

"     earning  less  than  $15,000  per  mile  

"  "  "  from  $15,000  to  $20,000  per  mile. 
' 20,000  "  25,000  "  ... 
"         "         "       25,000  "   30,000      "  ... 

"       "       "      over   30,000  "  ... 


PASSENGER  INCOME  PER  CAR  MILE. 


No.  of  roads  not  reporting   

"        •*     earning  less  than  15 cents  per  car  mile. 

"        "     from  15  to  20    "        "       "  . 
"        "        "        '•   20  "  25    "        "      "  . 

•1         u         »    05  »  30     ••         '•        "  . 

'•  "     over  30  "       "      "  . 

PASSENGER  INCOME  PER  CAPITA. 

No.  of  roads  not  reporting  

"        '•     earning  less  than  $4.00  per  capita  

"        "        "     from  $4  00  to  $5.00  per  capita... 


5.00 
6.00 
"  7.00 
"  8.00 
"     9  00 

over  10.00 


6.00 
7.00 
"  8.00 
'  9.00 
-  10.00 


OPERATING  EXPENSES  PER  CAR  MILE. 


No.  of  roads  not  reporting  

"        "     operating  at  less  than  10  cents  per  car  mile . 
from  10  to  15 

"  "    15  "  20      "  M 

"       "  "  over  20  • "  " 

PERCENTAGE  OF  OPERATING  EXPENSES. 


No.  of  roads  not  reporting  

operating  at  less  than  65  %  of  pass.  Income . 


from  (35  to 
»  70  " 
"  75  " 
••  80  " 
"  85  " 
over  90  % 


70 
75  f, 
80  % 
85  % 
90  * 


1890. 


NET  EARNINGS. 


No.  of  roads  not  reporting  

"        '•     earning  less  than  $100,000  net  

"        "  •'     from  $100,000  to  $200,000  net. 


200,000 
"  300,000  ' 
"  400,000 
"  500,000 
"  750,000 
over  900,000 


300,000 
400.000 
500,000 
750,000 
900,000 


PERCENTAGE  OF  NET  EARNINGS  TO  CAPITAL 
LIABILITIES. 


No.  of  roads  not  reporting  

"  "  earning  less  than  2J^  %  on  capital  liabilities. 
"        '•  "     from       to  5    J        "  "  . 

"     5     ■'   7%  % 

"     1Yi  "  10  % 
"        "  "      over  10  %  "  "  . 


The  Trolley  Wire  in  a  New  Role. 


The  value  of  the  trolley  wire  as  a  weapon  was  dem- 
onstrated recently  in  a  dispute  which  occurred  in 
Brooklyn,  over  the  right  of  one  of  the  street  railway  com- 
panies of  that  city  to  string  wires  over  the  Grand  Street 
Bridge  crossing  Newtown  Creek.  The  railway  employes 
arrived  on  the  ground  early  in  the  day  and  commenced 
their  work.  Just  before  reaching  the  bridge,  one  of  the 
workmen  connected  a  live  wire  with  a  loose  coil  lying  in 
the  bottom  of  the  wagon. 

Deputy  Sheriff  Meyer  tried  to  stop  the  work  when 
the  wagon  reached  the  bridge,  but  one  of  the  street  rail- 
way men  seized  the  end  of  the  live  wire  in  his  rubber  en- 
cased hands  and  jumped  down  from  the  wagon.  There 
was  an  immediate  retreat  on  the  part  of  the  deputies,  and 
as  the  man  with  the  wire  approached  nearer,  the  retreat 
was  turned  into  a  rout.  No  further  interference  was 
made  on  the  part  of  the  sheriff,  and  the  bridge  is  now 
equipped  with  overhead  wires. 
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Receipts  and  Expenses  Per  Car  Mile. 

The  following  tabulated  statement  shows  the  receipts 
and  operating  expenses,  in  cents,  per  car  mile  on  seven 
street  railway  systems  which  are  operated  by  electric 
power  in  the  same  number  of  cities,  and  by  the  same  syn- 
dicate, the  books  of  each  being  kept  in  about  the  same 
manner. 


- 

No.  1 

No.  2 

No.  3 

No.  4 

LN  O.  5 

No.  6 

17 

03 

16 

9i 

20 

36 

19.67 

18.45 

41 .00 

25-45 

Expenses. 

Maintenance  of  way.  .  .  . 

79 

36 

83 

.27 

•57 

2 

83 

1.23 

Maintenance  of  equip- 

ment  

68 

1 

67 

1 

21 

1-59 

2.24 

I 

51 

2.08 

Transportation  

4 

88 

4 

88 

5 

56 

6.52 

5.38 

IO 

98 

7.60 

Power, including  coal,  oil 

and  salaries  of  engi- 

neers and  firemen.  .  .  . 

91 

1 

33 

1 

12 

1.50 

2,18 

2 

59 

2-45 

General  expenses  

1 

67 

1 

32 

1 

58 

2. 20 

2.13 

I 

91 

2.40 

8-93 

9 

5'' 

10 

30 

12.08 

12.50 

19 

82 

15.76 

Net  earnings  per  car  mile. . . 

8 

10 

7 

35 

10 

06 

7-59 

5-95 

21 

18 

9.69 

Per  cent,  of  expenses  to  re- 

52 

5t> 

50 

60 

67 

48 

61 

In  the  case  of  No.  6,  large  eight-wheel  cars  are  em- 
ployed to  a  considerable  extent. 

The  price  of  coal  per  ton,  delivered  at  the  station,  in 
the  cases  above  quoted  is  as  follows: 


No.  1. 

"  2. 
"  3- 


No.  7. 


$  .go       No.  4   $2.10 

1-25         "  5   2.75 

1.80         '•  6   3.30 

 $3-77 


Percentages  of  Operation  and  Maintenance  on  a 
Southern  Street  Railway  for  1893. 

We  are  permitted  through  the  courtesy  of  the  manage- 
ment of  a  street  railway  in  a  Southern  city  to  present  the 
following  detailed  statement  of  expenses  for  1893.  The 
line  is  operated  by  electric  power  mostly. 

OPERATING  EXPENSES. 

Percentage  of 
gross  earnings. 

Cost  of  operation  of  cars,  including  sala- 
ries of  conductors,  motormen,  car 

expenses,  etc   $48,385.53  or  24.55 

Operation  of  engines,  boilers  and  dyna 
mos,  including  salaries  of  engineers 

and  firemen,  coal,  oil,  etc   2g.514.S9  "  14.98 

Insurance,  taxes  and  damages   11,438.00  "  5.81 

Attractions,  band,  and  advertising  same  6,901.58  "  3.46 
Office  expenses,  including  printing  and 

stationery   835.03  "  0.42 

Feed,  shoeing,  and  cars  of  live  stock.  .      1  839.11  "  0.93 

Track  expenses,  including  oil,  labor,  etc.      1. 571. 81  "  0.80 

Fuel  and  light   1,850.37  "  0.94 

Miscellaneous  expenses,  gratuities  and 

rents   2,278.80  "  r.15 

Salaries  of  officers  and  clerks   6,270.10  "  3.19 

Total   $110,885.32        "  56.23 

MAINTENANCE  OF  PROPERTY. 

Percentage  of 
gross  earnings. 

Cars  and  motors   $7,773.88       or  3.94 

Buildings   88.69        "  0.05 

Power  station,  including  engines,  boilers, 

dynamos,  etc   3,543-8o        "  1.79 

Track,  including  overhead  line   4,630.95        "  2.35 

Miscellaneous  repairs   1,008.38        "       o  51 

Total   $17,045.70        "  8.64 

Operating  expenses  56.23  per  cent,  of  gross  earnings. 

Maintenance  of  property   8.64  per  cent,  of  gross  earnings. 

Grand  total  64.87  per  cent  of  gross  earnings. 

Total  miles  run   1,136,856^ 

Gross  earnings  per  car  mile   $0.17.35 

Gross  expenses  per  car  mile   $0.11.26 

Net  earnings  per  car  mile   $0.  6.09 

Total  number  of  passengers  carried   3,994,123 

Expense  per  Passenger  carried   $o.o3.J4 

Net  earnings  per  passenger  carried   $0.01. ^ 


John  Walker  Goes  to  Chicago. 


John  Walker,  founder  and,  until  February  12  last,  vice-president 
and  general  manager  of  the  Walker  Manufacturing  Company,  of  Cleve- 
land, O.,  has  been  appointed  general  manager  of  the  Fraser  &  Chalm- 
ers Company,  of  Chicago  and  London,  extensive  manufacturers  of 
engines,  mining  machinery,  etc.  Mr.  Walker  has  licensed  the  Pennsyl- 
vania Iron  Works  Company,  of  Philadelphia,  Pa.,  to  manufacture 
under  his  cable  patents  for  the  Atlantic  States,  and  the  corporation  of 
Fraser  &  Chalmers,  of  Chicago,  for  the  Middle  States  and  Pacific 
States  with  the  exception  of  California,  Oregon  and  Nevada.  The 
licensees  of  these  states  are  the  Union  Works  Company,  of  San  Fran- 
cisco, Cal.  Fraser  &  Chalmers,  Ltd.,  of  London,  will  manufacture 
under  the  same  patents  for  Great  Britain  and  all  the  British  colonies 
and  possessions.  Mr.  Walker  has  served  notice  on  the  Walker  Com- 
pany to  refrain  from  further  sale  of  the  patents  in  question,  some  nine- 
teen in  number,  and  including  differential  drums,  struts,  U  frames, 
cable  friction  clutches,  etc.  Mr.  Walker  is  a  prominent  member  of  a 
number  of  the  leading  engineering  societies  and  clubs  in  the  country. 
Chicago  is  to  be  congratuated  upon  having  secured  him  as  a  resident. 


Electric  Railroad  Construction  in  Baltimore. 


Baltimore  is  to-day  one  of  the  most  active  electric  railroad  centers 
in  the  country.  During  the  last  two  or  three  years  about  $15,000,000 
have  been  invested  in  the  construction  of  electric  and  cable  lines,  and 
about  eighty  miles  of  additional  road  are  now  under  construction  or 
will  be  built  this  summer.  Perhaps  no  other  city  in  the  United  States 
can  show  such  a  record  of  activity  and  so  many  lines  built  and  pro- 
jected as  Baltimore. 

A  list  of  the  new  roads  proposed  or  under  construction  in  and 
around  Baltimore,  recently  appeared  in  the  Manufacturers'  Record  of 
that  city.    It  included  the  following: 

The  Baltimore.  Middle  River  &  Sparrow's  Point  Company  intends 
building  an  electric  road  estimated  at  fifteen  miles  in  length.  George 
R.  Willis  and  F.  W.  Trimble,  of  Baltimore,  and  several  Philadelphia 
people,  it  is  understood,  are  interested. 

The  Canton,  Sparrow's  Point  &  North  Point  Railway  Company 
intends  building  an  electric  road  from  or  near  the  terminus  of  the 
Central  Railway  in  the  city  to  North  Point,  at  the  mouth  of  the  Pat- 
apsco  River.  The  distance  is  ten  miles.  Pres.  F.  W.  Wood,  of  the 
Maryland  Steel  Company,  and  T.  Wallis  Blackistone,  of  Baltimore, 
are  among  the  members  of  this  company. 

The  Baltimore,  East  Baltimore  &  North  Point  Company  holds  a 
franchise,  which  was  renewed  March  17,  to  build  an  electric  line 
between  the  points  named.  It  is  learned  that  about  five  miles  only 
will  be  built  this  spring,  from  the  city  limits  to  a  resort  called  Keller's 
Pavilion.  O.  Hammond,  of  Baltimore,  is  associated  with  this  enter- 
prise. 

The  City  &  Suburban  Railway  Company  is  about  to  extend  its 
Highlandtown  branch  a  distance  of  two  miles.  Work  will  be  com- 
pleted by  June  1. 

The  City  Passenger  Railway  Company  will  also  extend  its  Canton 
division  one  mile. 

The  City  &  Suburban  Railway  Company  will  also  rebuild  its 
Catonsville  division,  seven  miles  in  length,  for  electric  motors. 

The  Edmondson  Avenue,  Catonsville  &  Ellicott's  Mills  Company, 
which  is  a  part  of  the  company  recently  formed  to  construct  an  electric 
road  from  Baltimore  to  Washington,  it  is  understood,  contemplates 
building  nine  miles  of  its  road  west  of  Baltimore  during  the  summer. 
George  Yakel  and  Alexander  Brown,  of  Baltimore,  are  interested. 

The  Baltimore  Traction  Company,  has  obtained  permission  to  con- 
nect its  Fremont  and  Ridgely  Street  lines  and  extend  them  to  the  south- 
western city  limits,  with  a  possible  terminus  at  Westport. 

Work  has  commenced  on  the  Walbrook.  Gwynnoak  &  Powhatan, 
an  electric  road  four  miles  long,  extending  from  the  terminus  of  the 
Walbrook  division  of  the  Lake  Roland  Elevated  Railway  system  to  Pow- 
hatan. The  road  is  to  be  completed  by  June  1.  F.  H.  Calloway  is 
secretary  of  the  company.  Smith  &  Schwarz,  of  Baltimore,  are  also 
interested. 

The  Baltimore  Traction  Company  is  completing  an  extension  of 
one  mile  to  its  Arlington  division. 

The  Pikesville,  Reisterstown  &  Emory  Grove  Company  has  been 
formed  to  build  from  the  terminus  of  the  Pikesville  branch  of  the  Bal- 
timore Traction  system,  a  distance  of  ten  miles.  Geo.  R.  Webb  and 
John  L.  Cowen,  of  Baltimore,  are  prime  movers  in  the  project. 

The  City  Passenger  Railway  Company  is  about  to  extend  its  Hall's 
Springs  division  to  Lauraville,  five  miles. 

All  of  these  projects  are  backed  by  responsible  parties,  who  are 
actually  preparing  to  complete  them.  They  embrace,  all  told,  about 
eighty  miles  of  electric  road. 

In  addition,  two  companies  have  been  formed  to  build  electric 
roads  from  Baltimore  to  Washington,  the  routes  being  thirty-eight  and 
forty-two  miles  long. 


A  HILL  has  been  introduced  in  the  Maryland  legislature  to 
charter  the  Maryland  &  Columbia  Railway  Company.  The  bill 
gives  the  company  extended  privileges,  permitting  it  to  construct  any 
kind  of  a  railway — steam,  electric  or  a  canal  between  the  District  of 
Columbia  and  the  Pennsylvania  line,  through  the  counties  of  Prince 
George's,  Montgomery,  Howard,  Baltimore,  Carroll,  Frederick,  Har- 
ford and  Cecil.  The  scheme  is  said  to  be  backed  by  Senators  Stephen 
B.  Elkins,  A.  P.  Gorman,  Mathew  S.  Quay,  Henry  G.  Davis  and  T. 
Edward  Hambleton. 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co. , 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 


We  Have  Been  Very  Much  Encouraged  by  the 

hearty  support  which  our  Financial  Supplement  has 
received.  The  plan  of  an  authoritative  source  of  inform- 
ation concerning  street  railway  properties  seems  to  have 
met  with  popular  favor,  and  the  general  sentiment  is 
clearly  that  a  publication  of  this  kind  will  prove  of  great 
value  to  both  street  railway  companies  and  investors. 
The  returns  sent  us  show  in  many  cases  very  interesting 
results,  and  the  large  number  of  excellent  records  made 
prove  that  street  railway  securities  present  excellent  ad- 
vantages to  investors.  When  these  become  better  known 
the  market  for  such  securities  will  become  broadened,  and 
in  consequence  there  will  be  a  decided  increase  in  the 
amount  of  general  street  railway  investments  by  the 
general  public. 


The  Agitation  of  the  Question  of  Electrolytic 
Action  as  an  agent  in  the  deterioration  of  water  and  gas 
pipes  and  metallic  cable  coverings  is  working  both  to  the 
advantage  and  disadvantage  of  electric  street  railway 
companies.  It  is  of  advantage  so  far  as  it  induces  the 
employment  of  an  adequate  return  conductor,  for  this 
results  in  the  saving  of  power,  but  when  it  leads  to  the 
institution  of  claims  for  damage  on  the  part  of  the  owners 
of  these  substructures  it  causes  direct  loss  and  militates 
against  the  present  method  of  electric  traction.  That 
water  and  gas  pipes  deteriorate  rapidly  in  certain  cities  and 
in  certain  soils  is  admitted,  but  that  any  great  damage  has 
resulted  in  any  particular  case  by  the  action  set  up  by  the 
street  railway  current  is  a  question  that  may  require  very 
thorough  investigation  to  settle.  Pipes  deteriorate  in  cities 
where  there  are  no  electric  railways,  and  were  also  known 
to  fail  from  corrosion  in  many  places  before  the  advent  of 
electric  railways.    Time  and  the  character  of  the  soil  are 


features  in  every  case  that  must  be  considered  in  studying 
the  cause  of  failure,  and  in  many  cases  these  features  are 
probably  more  responsible  for  pipe  deterioration  than  the 
current.  The  danger  is  not  one-half  so  great  as  the  alarm 
might  lead  people  to  suppose. 

Metropolitan  Rapid  Transit  as  embodied  in  the 
New  York  Chamber  of  Commerce  Bill  had  a  long  fight 
in  the  New  York  State  Legislature,  and  at  one  time  it 
seemed  as  if  its  life  were  greatly  in  jeopardy.  On  April 
26,  however,  a  few  days  before  the  day  set  for  the  close  of 
the  session,  it  passed  the  Senate  and  Assembly,  and  was 
forwarded  to  the  Governor  for  signature.  The  bill  as 
amended  provides  for  the  appointment  of  a  non-partisan 
board  of  railroad  commissioners,  consisting  of  John  H. 
Starin,  William  Steinway,  Seth  Low,  John  Claflin  and 
Alexander  E.  Orr,  and  permits  the  people  of  the  city  to 
vote  at  the  next  election  in  November  on  the  question, 
"Shall  the  city  of  New  York  itself  construct  a  rapid 
transit  railroad?"  The  introduction  of  the  referendum 
clause,  it  is  said,  makes  the  bill  unconstitutional.  But 
whether  this  is  so  or  not,  it  is  hard  to  see  any  good  reason 
for  submitting  a  financial  question  of  this  moment  to 
popular  ballot,  since  the  number  of  those  voters  who 
have  practically  nothing  at  stake  vastly  exceeds  those 
directly  affected  by  the  result.  It  is  to  be  hoped  that  the 
evils  of  political  jobbery,  so  closely  associated  in  the 
popular  mind  with  large  undertakings  under  municipal 
control,  will  not  be  allowed  to  enter  into  this  affair.  For- 
tunately the  commissioners  named  possess  the  confidence 
of  the  public  and  can  be  relied  upon  to  prevent,  so  far  as 
lies  in  their  power,  any  abuses  and  favoritism  in  a  work 
of  this  character.  Should  the  bill  pass  and  receive  the  Gov- 
ernor's sanction,  all  action,  of  course,  would  have  to  be 
postponed  until  the  popular  vote  on  the  question  shall  be 
taken,  which  will  not  be  until  next  November.  After  that 
there  must  necessarily  be  another  delay  to  complete  or- 
ganization, drawing  up  of  plans,  etc.,  so  that  it  seems 
hardly  possible  that  any  active  work  will  be  begun  on  a 
rapid  transit  system  in  New  York  for  two  years  yet. 

The  Long  Distance  Transmission  of  Power  by 

electrical  means  is  something  new  in  street  railway  prac- 
tice. Electric  railway  engineers  are  familiar,  in  their  daily 
work,  with  the  transmission  of  railway  currents  for  dis- 
tances up  to  six  miles  from  the  power  station,  and,  in 
many  instances,  even  farther  away  from  the  station  than 
this.  But  until  last  month,  when  the  Norwich-Taftville 
three-phase  plant,  described  elsewhere  in  this  issue,  was 
put  into  operation,  there  were  no  special  plants  in  this 
country  for  the  long  distance  transmission  of  power  for 
street  railway  uses.  Although  this  branch  of  electrical 
research  has,  during  the  past  decade,  received  a  fair  share 
of  attention  from  electricians  of  the  highest  rank,  little  has 
been  done  in  the  line  of  practical  construction.  It  was 
freely  predicted  by  prominent  engineers,  five  years  ago, 
that  in  1894  immense  strides  would  have  been  made  in 
utilizing  a  large  amount  of  the  horse  power  then,  as  now, 
running  to  waste  in  many  rivers  which  flow  near  manu- 
facturing districts.  But  these  predictions  have  not  been 
verified,  though,  it  is  true,  a  few  plants  have  been  installed 
in  mining  districts  where  fuel  is  expensive,  and  cheap 
and  practically  inexhaustible  water  powers  are  close  at 
hand.  The  street  railways  are  increasing  consumers  of 
power,  and  if  any  methods  are  to  be  developed  to  secure 
this  at  a  lower  rate  than  at  present,  the  solution  of  the 
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problem  possesses  a  vital  interest  for  them.  All  engineers 
are  looking  forward  with  great  interest  to  the  results  to 
be  secured  at  Niagara.  The  advantages  and  defects,  if 
such  exist,  of  the  long  distance  transmission  of  power  can 
be  studied  in  that  plant  on  a  large  scale,  and  the  success 
which  will  undoubtedly  be  attained  at  Niagara  will  be  an 
encouragement  to  develop  the  powers  at  other  points.  In 
the  meantime  we  must  extend  congratulations  to  the  little 
plant  at  Norwich  and  Taftville  upon  being  the  first  to 
enter  the  street  railway  field. 

Excellent  Records  in  Operating  Expenses  per 
Car  Mile  can  often  be  made  by  skillful  book-keeping, 
and  in  comparing  the  financial  reports  of  street  railway 
companies  a  knowledge  of  the  system  of  accounting  em- 
ployed is  necessary  to  a  full  understanding  of  the  results 
secured.  The  operation  of  roads  by  electric  power  is  of 
such  late  date  that  there  are  many  expenses  which  exper- 
ience has  not  yet  shown  us  how  to  classify.  Most  roads 
are  at  present  following  individual  elaborations  of  old 
horse  car  methods,  which  themselves  were  not  more  sys- 
tematic than  the  needs  of  a  relatively  smaller  business  re- 
quired. Fortunately  street  railway  accountants  are  not 
obliged  to  work  unaided  in  this  field,  for  the  classification 
of  transportation  accounts  has  been  carefully  studied  by 
the  steam  railroad  companies.  One  important  element 
in  systematizing  the  accounts  of  these  roads  has  been  the 
Interstate  Commerce  Commission.  This  commission,  in 
prescribing  the  form  for  reports  to  it  from  railroad  com- 
panies, adopted  the  general  theory  of  classification  de- 
cided upon  at  the  Convention  of  State  Railroad  Commis- 
sioners at  Saratoga,  June,  i.879.  According  to  its  latest 
report  on  classification  just  issued,  this  commission  now 
recognizes  four  general  divisions;  maintenance  of  way 
and  structures,  maintenance  of  equipment,  conducting 
transportation,  and  general  expenses,  these  heads  being 
altogether  divided  into  fifty-three  sub-accounts.  Al- 
though the  system  of  this  commission  has  been  fre- 
quently revised  in  the  past,  the  commissioners  feel  that 
they  have  now  evolved  such  a  sufficiently  complete  sys- 
tem, that  in  their  report  just  issued  (to  take  effect  July  r, 
1894)  they  announce  that  there  is  no  reason  to  expect 
changes  in  their  standard  of  accounts  for  a  considerable 
number  of  years.  Another  most  important  element  in 
systematizing  and  simplifying  this  department  of  opera- 
tion has  been  the  Association  of  American  Railway 
Accounting  Officers,  which  includes  among  its  members 
most  of  the  auditors  and  many  of  the  comptrollers  and 
chief  clerks  of  the  principal  railway  lines.  Much  of  the 
work  accomplished  by  this  association  is  equally  perti- 
nent to  street  railway  affairs,  and  of  great  value  from  the 
fact  that  the  ground  covered  by  this  association  will  not 
have  to  be  gone  over  again  by  street  railway  accountants. 


The  Rights  of  the  Bondholders  of  a  company 
under  reorganization  have  recently  been  clearly  set 
forth  by  Messrs.  Evarts,  Choate  &  Beaman,  of  New  York, 
in  an  opinion  expressed  by  them  on  the  rights  of  the 
holders  of  the  second  consolidated  mortgage  bonds  of  the 
Erie  Railroad.  The  managers  of  the  reorganization 
scheme  for  this  railroad  some  time  ago  decided  to  issue  a 
new  series  of  consolidated  bonds,  and  owners  of  outstand- 
ing prior  bonds,  according  to  the  plan  proposed  were  in- 
vited to  deposit  them,  and  receive  new  securities  there- 
for.   This  is  the  common  method  of  reorganizing  com- 


panies, and  to  be  successful,  must  be  acquiesced  in  by 
the  holders  of  outstanding  bonds,  which  are  prior  liens 
on  the  property.  Should  any  such  holder  object  to  the 
exchange,  however,  there  seems  to  be  no  legal  method 
of  compelling  acquiescence.  In  other  words,  the  rights 
under  any  mortgage  apply  just  as  completely  to  the 
holder  of  a  single  bond  as  to  the  holders  of  the  rest  of  the 
issue,  and  such  person  cannot  be  deprived  of  his  rights 
without  his  consent,  even  though  the  success  of  the  reor- 
ganization depends  on  the  consent  of  all  the  bondholders 
to  agree.  In  the  case  of  most  street  railway  companies, 
the  value  of  the  bonds  depends  principally  on  the  income 
of  the  company,  and  not  on  the  real  estate  or  other  prop- 
erty owned.  For  this  reason,  a  common  method  of  com- 
pelling the  dissenting  minority  of  bondholders  to  co-oper- 
ate in  a  reorganization  is  to  tire  them  out  by  ceasing  to 
pay  interest  on  the  bonds  for  so  long  a  time  that  they  will 
come  into  the  plan  of  reorganization.  Of  course,  if  any 
considerable  number  of  bondholders  should  continue  to 
refuse  their  assent  to  the  conversion  of  their  property, 
the  purposes  of  the  reorganization  are  defeated  and  the 
scheme  will  fall  through.  Commercial  reasons,  there- 
fore, should  dictate  compliance  with  the  conditions,  and 
if  the  terms  are  fair  the  reorganization  is  generally  suc- 
cessful. At  the  same  time,  the  fact  remains  that  by  hold- 
ing out  persistently,  an  obstinate  bondholder  can  some- 
times secure  much  better  terms  than  the  majority,  by 
compelling  the  latter  to  buy  him  out,  or,  as  in  the  case 
with  a  number  of  bondholders  in  the  reorganization  of 
the  Central  Railroad,  of  New  Jersey  in  1887,  can  have 
their  securities  considered  as  part  of  the  new  bonded 
indebtedness  by  the  reorganizing  committee. 


The  Chronic  Agitation  of  Rapid  Transit,  which 
has  gone  on  for  many  years  in  the  Massachusetts  General 
Court,  has  continued  with  vigor  during  the  present  term 
of  the  Legislature.  At  the  bottom  of  the  whole  discus- 
sion are  the  geographical  features  of  the  situation.  In 
most  cities  there  is  a  district  containing  the  great  retail 
stores,  the  hotels,  depots,  theatres,  etc.,  that  is  the  natural 
focus  of  street  railway  lines  and  riding.  In  Boston,  Bea- 
con Hill  and  the  Common,  on  one  side,  and  the  Charles 
River  and  the  Harbor,  on  the  other,  so  reduce  the  general 
business  area  that  this  particular  district  is  restricted  to 
the  narrowest  limits.  Its  length  is  only  one  and  a  quarter 
miles,  its  maximum  width  is  only  1,500  ft.  and  the  mini- 
mum width  is  only  700  ft.  The  broadest  streets  are 
only  sixty  feet  in  width,  and  the  narrowest  are  only  ten. 
Within  this  section  railway  tracks  are  laid  on  forty- 
three  streets.  All  told,  there  are  sixteen  miles  of  single 
track.  No  wonder  there  is  congestion.  The  West  End 
Company  has  done  as  much  as  any  surface  road  can  do 
to  meet  and  overcome  the  difficulties  in  the  case.  Its 
equipment  is  all  that  money,  expended  by  liberal  intelli- 
gence, can  buy,  and  its  service  all  that  experienced  man- 
agement can  give.  Unfortunately,  however,  the  cars  have 
not  wings.  They  cannot  fly.  When  they  come  from  all 
parts  of  the  vast  system  into  the  worm  like  lanes  and 
narrow  streets  of  this  "  congested  district,"  they  have  to 
thread  their  way  as  best  they  can.  In  the  meantime  the 
Bostonion  finds  out  that  to  be  between  Beacon  Hill  and 
the  Harbor  is  much  the  same  as  being  between  the  devil 
and  the  deep  sea.  Three  remedies  for  the  trouble  have 
been  suggested:  To  go  through  the  air,  to  go  under  the 
ground,  to  go  across  the  Common;  that  is,  to  have  an 
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elevated  road,  or  a  subway,  or  a  surface  line  across  Bea- 
con Hill,  and  the  Common.  The  last  scheme  encounters 
sentiments  and  traditions  whereof  the  mind  and  memory 
of  the  Boston  man  runneth  not  to  the  contrary.  It  has  no 
prospect  of  success.  The  first  two  plans  have  been 
welded  together  in  a  bill  just  submitted  by  Mayor  Mat- 
thews to  the  Committee  on  Rapid  Transit.  It  provides 
that,  under  a  commission,  a  subway  shall  be  built  under 
Tremont  Street  and  the  "  congested  district,"  and  an  ele- 
vated section,  to  be  operated  in  connection  with  it,  and  to 
be  extended  to  Charleston,  in  one  direction,  and  to  Frank- 
lin Park,  in  another.  By  the  terms  of  this  bill,  the  city  is 
to  build  the  subway  and  purchase  the  right  of  way  for  the 
elevated  to  Franklin  Park,  and  also  to  build  a  bridge 
across  the  Charles  River  to  Charleston.  The  subway  is  to 
contain  four  tracks,  two  to  be  leased  to  the  surface  road 
and  two  to  be  used  by  the  elevated  road.  The  elevated  sec- 
tions are  to  be  built  and  operated  for  a  term  of  years  by  a 
private  corporation  under  competitive  bids.  The  purpose 
of  this  measure  is  to  unite  rapid  transit  in  the  outlying  dis- 
trict with  relief  to  the  crowded  streets  in  the  heart  of  the 
city.  The  principal  protest,  thus  far,  comes  from  persons 
doing  business  or  owning  property  on  Tremont  Street, 
which,  they  contend,  will  be  materially  affected  during 
the  construction  of  the  subway.  Another  scheme  strong- 
ly urged  has  been  the  Meigs  elevated.  This  system  once 
obtained  a  charter,  but  it  was  heavily  saddled  with  con- 
ditions that  prevented  the  construction.  The  Boynton 
bicycle  road  has  been  vigorously  presented.  In  the  vari- 
ous discussions  of  the  season  the  West  End  Company 
has  taken  little  or  no  part.  Its  attitude  is  said  to  have 
been  one  of  "inquiry  and  observation."  Possibly  their 
large  experience  with  the  difficulties  of  the  case  leads  the 
directors  and  officials  of  this  company  to  be  silent  and 
count  the  cost  while  others  do  the  talking. 

Oscar  T.  Crosby. 


Oscar  T.  Crosby — one  of  the  ablest  and  best  known 
electrical  engineers  and  business  men  of  the  country — has 
severed  his  connection  with  the  General  Electric  Com- 
pany, and  will  on  May  1,  as  previously  announced,  enter 
into  business  with  J.  G.  White,  under  the  corporate  name 
of  the  White-Crosby  Company,  a  new  corporation  organ- 
ized to  continue  the  electric  railway  construction  business 
built  up  by  Mr.  White  under  the  firm  name  of  J.  G.  White 
&  Company.  Mr.  Crosby's  prominence  in  street  railway 
circles,  and  his  connection  with  much  which  is  now  his- 
torical in  the  industry,  warrants  a  somewhat  extended 
review  of  his  career.  He  was  born  in  Louisiana,  but  his 
boyhood  was  spent  chiefly  in  Brookhaven,  Miss.,  from 
which  state  he  was  appointed  to  the  United  States  Mili- 
tary Academy  in  1878.  He  was  graduated  four  years 
later,  second  in  rank  in  a  large  class.  On  receiving  his 
commission  as  an  officer  in  the  Engineer  Corps,  he  was 
stationed  at  Willets  Point,  N.  Y.,  and  two  years  thereafter 
was  sent  to  New  Orleans,  La.,  for  river  and  harbor  duty. 

In  May,  1887,  he  obtained  a  six  months'  leave  of  ab- 
sence for  the  purpose  of  asssisting  Mr.  Sprague  in  impor- 
tant and  original  work  in  the  field  of  electro-motive  power. 
Becoming  enthusiastic  at  results,  he  resigned  his  army 
commission,  and  joined  the  Sprague  Electric  Railway  & 
Motor  Company,  originally  assuming  the  duties  of  super- 
intendent at  the  factory,  from  which  position  he  was  pro- 
moted to  the  general  managership  of  the  company,  shortly 
before  its  absorption  by  the  Edison  Company.  In  1890 
he  undertook,  for  the  Weems  Electric  Railway  Company, 
important  experiments  at  Laurel,  Md.,on  high  speed  elec- 
tric railroading,  and  these  experiments  have  attracted 
wide  attention  as  conveying  to  engineers  the  only  definite 
knowledge  even  yet  obtained  with  respect  to  atmospheric 
train  resistance  at  speeds  of  180  miles  per  hour  or  more. 


In  1891  Mr.  Crosby  was  offered  by  the  Edison  Gen- 
eral Electric  Company  the  position  of  General  Manager 
of  its  Southern  department,  and  for  several  months  he 
conducted  its  business  in  the  South  with  marked  success. 
He  was  then  offered  and  ultimately  accepted  the  position 
of  General  Manager  of  the  Thomson-Houston  Company's 
railway  department  with  headquarters  at  Boston,  and  for 
the  past  two  years  has  been  the  active  head  of  the  im- 
portant railway  interests  of  the  Thomson-Houston  and 
General  Electric  Companies.  His  influence  in  the  engi- 
neering, manufacturing  and  business  departments  of  these 
companies  has  been  marked,  and  the  extensive  and  varied 
interests  of  the  General  Electric  Company  have  put  him 
into  close  relations  with  the  street  railway  managers  of 


7 


OSCAR  T.  CROSBY. 

the  country.  The  value  of  his  work  as  Chairman  of  the 
Committee  on  Standards  of  the  American  Street  Railway 
Association  for  the  past  three  years  is  universally  recog- 
nized. 

Mr.  Crosby's  official  position  in  the  Crosby-White 
Company  will  be  that  of  chief  engineer,  instead  of  presi- 
dent, as  originally  intended,  the  change  being  made  in 
consequence  of  certain  independent  technical  work  which 
he  desires  to  undertake  in  connection  with  special  electri- 
cal developments,  and  which  will  make  it  impossible  for 
him  to  conform  to  the  original  plan,  by  which  he  was  to 
undertake  equally  with  Mr.  White  the  details  of  the  com- 
pany's business  management. 


In  an  action  by  a  city  to  enjoin  a  street  railway  com- 
pany from  constructing  its  railroad  within  its  jurisdiction, 
it  was  decided  in  the  Supreme  Court  of  Pennsylvania, 
case  of  the  City  of  Allegheny  vs.  Milvale  E.  &  S.  St.  Ry. 
Co.: 

1.  That  under  Article  17  of  the  Constitution,  provid- 
ing that  no  street  passenger  railway  shall  be  constructed 
within  the  limits  of  any  city  without  the  consent  of  such 
city,  a  city,  as  a  condition  to  the  grant  of  franchise  to  a 
street  railway  company,  may  impose  a  tax  on  the  divi- 
dends to  be  earned,  and  fix  the  maximum  rate  of  fare  to 
be  charged  by  the  company. 

2.  As  a  city  is  authorized  (Sec.  9,  Art.  17  Const.)  to 
impose  conditions  on  its  grant  of  a  franchise,  a  company 
to  which  a  franchise  has  been  granted  on  its  acceptance 
of  certain  conditions  must  accept  all  the  conditions  im- 
posed before  it  acquires  any  right  under  the  grant. 
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NEW  ORLEANS — PART  II,  GALVESTON,  HOUSTON. 


New  Orleans — Part  Two. 

FRANCHISES  AND  LICENSES. 

The  present  ordinances  of  the  City  of  New  Orleans 
require  that  all  franchises  for  street  railway  shall  be  ad- 
vertised for  three  months  and  sold  to  the  highest  bidder. 
Previous  to  this  ordinance,  however,  nearly  all  the  street 
railway  companies  were  required  to  pay  a  certain  sum  into 
the  city  treasury  as  a  compensation  for  the  use  of  the 
streets.  In  the  case  of  certain  of  the  lines,  preliminary  to 
the  introduction  of  electric  traction,  an  extension  of  fran- 
chise for  fifty  years  from  the  expiration  of  the  original 
franchise  has  recently  been  sold  at  public  auction,  although 


company,  and  which  embraces  about  ten  miles  of  double 
track  construction.  Although  this  is  not  at  present  the 
largest  street  railway  system  in  the  city,  it  is  the  only  one 
as  yet  operated  by  electric  power.  The  franchise  of  this 
company  is  one  of  the  most  valuable  in  the  city,  the  tracks 
being  located  on  one  of  the  most  desirable  avenues,  con- 
tiguous to  a  large  population,  and  the  system  enjoys  a 
liberal  patronage,  and  the  cars  are  run  faster  and  on  a 
shorter  headway  than  any  other  line  of  equal  length  with 
which  we  are  acquainted  in  the  entire  country. 

On  securing  the  permit  for  electric  traction,  the 
franchise  of  the  company  was  extended  for  twenty-five 
years  from  1908,  for  which  the  company  paid  the  city 


FIG.  1.— BIRDS-EYE  VIEW  OF  JACKSON  SQUARE  AND  ST.  LOUIS  CATHEDRAL— NEW  ORLEANS,  LA. 


the  original  franchise  has  not  yet  expired,  so  that  because 
of  the  fact  that  some  companies  are  operating  under  an 
old  franchise  and  others  under  newer  ones,  there  is  con- 
siderable confusion  regarding  this  subject.  The  lines 
controlled  by  the  New  Orleans  Traction  Company  are 
now  operated  under  a  franchise  secured  at  public  auction, 
the  grant  giving  an  extension  of  fifty  years  from  1901  for 
the  lines  of  the  Crescent  City  Railroad  Company,  an  ex- 
tension for  the  same  period  for  the  New  Orleans  City  & 
Lake  Railroad  Company  from  January.  1906.  In  the  case 
of  the  latter  company  the  ordinance  provides  that  the 
amount  paid  to  the  city  for  the  franchise  shall  be  expended 
"  for  the  purpose  of  inaugurating  and  securing  an  im- 
proved system  of  drainage  and  public  permanent  improve- 
ments for  the  city."  A  condition  also  provides  that  the 
city  may  take  over  the  franchises  and  property  of  the 
company  on  the  expiration  of  the  grant  on  the  payment 
of  a  certain  sum,  to  be  decided  by  arbitration. 

New  Orleans  &  Carrollton  Railroad  Company. 

As  early  as  1833  the  enterprise  was  inaugurated  which 
has  culminated  in  the  splendidly  equipped  electric  rail- 
way system  which  is  now  being  operated  by  the  above 


$150,000,  or  rather  agreed  to  expend  that  amount  for 
paving  one  of  the  roadways  on  St.  Charles  Street  with 
gravel. 

The  company  is  required  to  pay  both  city  and  state 
an  annual  license  of  about  $2,000,  which  is  based  on  the 
gross  receipts,  the  maximum  being  limited  to  $2,500. 

The  line  starts  from  Canal  Street  and  continues  along 
Baronne  Street  for  a  considerable  distance,  then  turns  to 
the  left  and  enters  St.  Charles  Avenue  at  Lee  Circle  and 
continues  along  the  avenue  which  runs  parallel  to  the 
river  past  the  north  line  of  the  Audubon  Park  to  Carroll- 
ton,  where  it  turns  into  Carrollton  Avenue  and  terminates 
in  a  loop  through  the  car  barn  on  Jeannette  Street,  six 
miles  distant  from  the  starting  point.  There  are  two 
branches,  one  on  Jackson  Avenue  and  the  other  on  Napo- 
leon Avenue,  which  terminate  at  the  river,  the  cars  start- 
ing from  Canal  Street,  the  power  station  being  located  at 
the  head  of  Napoleon  Avenue,  near  the  levee. 

The  tracks,  with  the  exception  of  the  portion  on 
Baronne  Street  and  Jackson  Avenue  and  the  street  con- 
necting the  latter  with  St.  Charles  Avenue,  are  located  on 
a  reservation  or  neutral  ground,  as  it  is  here  termed,  in  the 
middle  of  the  street,  where  it  is  not  subject  to  vehicular 
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traffic  except  at  the  crossings.  St.  Charles  Avenue  is  120 
ft.  wide  between  the  property  lines,  and  the  neutral  track 
is  forty  feet  wide  with  roadways  on  each  side  thirty  feet  in 
width  and  sidewalks  ten  to  fifteen  feet  wide.  The  road- 
ways are  paved  with  asphalt  or  Rosetta  gravel,  forming 
excellent  carriage  driveways.    Napoleon  Avenue  is  laid 


FIG.  2.— INTERIOR  OF  PRESIDENT'S  PRIVATE  .  CAR— N EW 
ORLEANS  &  CARROLLTON  RAILROAD. 


out  in  about  the  same  manner.  On  some'portions  of  St. 
Charles  Avenue  are  lines  of  shade  trees,  and  the  neutral 
ground  is  cultivated  as  a  grass  plot,  with  "here  and  there 
an  attempt  at  ornamentation  with  palms  and  shrubs. 
The  avenue  throughout  its  entire  length  is  bordered  by 
beautiful  homes  and  public  institutions,  which  are  sur- 
rounded with  green  lawns  and  shaded  by  magnolias,  live 
oaks,  crape  myrtles,  orange   trees  and  ornamented  by 


cipally  employed  (except  on  Baronne  Street  and  Jackson 
Avenue).  This  is  spiked  to  the  ties,  which  were  laid  in 
the  soil  without  ballast,  two  feet  centers.  The  heavy 
traffic  in  wet  weather  causes  the  ties  to  churn  to  a  degree 
seldom  experienced  in  street  railway  practice,  making  the 
track  very  rough  and  necessitating  constant  repairs.  The 
trouble  is  being  partially  remedied  by  tamping  the  ties 
with  cinders  and  gravel.  In  our  opinion  it  will  require  a 
heavier  rail  and  a  gravel  or  stringer  foundation  to  pro 
duce  a  durable  track  under  the  existing  conditions.  On 
Jackson  Avenue  the  Duplex  type  of  rail,  weighing  sixty 
pounds  per  yard,  was  employed,  and  the  ties  are  laid  on 
a  gravel  foundation.  Notwithstanding  this  fact,  the  rail 
has  failed  to  a  greater  degree  than  the  T  rail  construc- 
tion. On  Baronne  Street  a  seventy  pound,  six  inch  girder 
rail  was  employed,  which  rests  on  four  inch  chairs,  and 
which  is  standing  up  reasonably  well.  The  bonding  con- 
sists of  No.  o  galvanized  copper  wire,  fastened  with 
channel  pins,  and  the  track  return  is  supplemented  by  an 
overhead  return  wire. 

The  overhead  construction  is  supported  on  tubular 
center  poles. 

ROLLING  STOCK. 

Seventy  closed  cars  with  eighteen  and  a  half  foot 
bodies,  and  one  vestibuled  palace  car,  named  "President," 
comprise  the  rolling  stock.  The  cars  are  all  manu- 
factured by  the  St.  Louis  Car  Company  and  are  very 
handsome,  being  finished  in  mahogany  and  cherry  with 
bamboo  cushions  and  ornamental  deck  lights.  They  are 
mounted  on  McGuire  and  Brill  trucks,  there  being  sixty 
of  the  former,  and  all  the  trucks  have  a  seven  foot  wheel 
base  and  thirty-six  inch  wheels,  which  are  principally  of 
Griffin's  make  or  the  New  York  Car  Wheel  Company's 
make. 

The  propelling  equipment  consists  of  No.  30  and 
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palms  (of  which  there  are  said  to  be  fifty  varieties),  shrubs 
and  flowers  to  an  extent  equaled  by  no  other  avenue  that 
we  have  ever  observed,  making  the  ride  over  the  route 
in  the  way  of  a  combination  of  beauty,  architecture,  trop- 
ical plants,  rare  flowers,  well  kept  lawns  and  sunny  skies, 
beyond  all  question  one  of  the  most  delightful  to  be  found 
in  the  world. 

TRACKS. 

Although  the  electrical  equipment  of  the  system  was 
understood  to  be  first  class  in  every  particular,  the  track 
construction  on  the  neutral  ground  has  proved  inade- 
quate to  the  service  imposed  upon  it,  owing  to  the  spongy 
condition  of  the  soil.    A  forty-eight  pound  T  rail  is  prin- 


No.  50  General  Electric  motors  of  the  W.  P.  type,  each 
car  having  only  one  equipment,  this  being  sufficient  as 
there  are  no  grades  in  the  line. 

POWER  STATION. 

As  noted  above,  the  station  is  located  near  the  river 
at  the  head  of  Napoleon  Avenue,  and  is  practically  at  the 
center  of  the  system,  resulting  in  an  economical  use  of 
feed  wires.  The  station  is  of  brick  with  steel  truss  roof 
support  and  slate  roof.  The  boiler  room  is  110  X  60  ft., 
and  the  engine  room  90  X  200  ft.  There  are  three  iron 
smokestacks.  The  steam  equipment  consists  of  four 
Babcock  &  Wilcox  boilers  which  at  no  lbs.  of  steam 
pressure  are  rated  at  125  h.  p.  each.    These  are  arranged 
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in  two  batteries,  but  only  one  battery  is  required  to  oper- 
erate  the  system.  On  special  days  when  traffic  is  heavy, 
a  steam  pressure  of  120  lbs.  is  carried.  A  Stilwell  &  Bierce 
feedwater  heater  with  Worthington  and  Knowles  pumps 
and  Buffalo  jet  condenser  complete  the  steam  equipment. 
Each  battery  has  a  duplex  set  of  water  and  steam  pipes. 

Pittsburgh  soft  coal,  known  as  first  pool,  is  employed, 
and  is  delivered  on  the  levee,  about  800  ft.  from  the  sta- 
tion, direct  from  the  mines,  coming  down  the  Ohio  and 
Mississippi  Rivers.  From  the  barges  the  coal  is  trans- 
ferred to  the  storage  yard  of  the  station  on  flat  cars,  and 
is  brought  into  the  engine  room  by  hand  barrows.  Coal 
is  measured  by  the  barrel,  which  contains  180  lbs.,  and 
costs,  at  present  prices,  twenty-nine  cents  per  barrel,  or 
about  $3.22  per  ton  of  2,000  lbs.  The  daily  consumption 
is  from  170  to  190  lbs.  for  operating  fifty-seven  cars,  the 
average  number  daily  run,  an  all-night  service  being 
maintained.  The  feedwater  is  obtained  from  artesian 
wells,  of  which  there  are  three,  two  being  300  ft.  in  depth, 
and  the  other  800  ft.  From  the  latter  there  is  a  natural 
flow,  but  in  the  others  the  water  rises  only  to  within 
twelve  feet  of  the  top.  Water  for  condensing  purposes  is 
drawn  by  pumps  from  the  river,  and  when  the  water  is 
high  it  is  syphoned  over  to  the  station,  the  water  in  the 
river  being  several  feet  above  the  street  level.  The  water 
of  condensation  is  discharged  into  the  surface  gutters  and 
run  in  a  direction  away  from  the  river. 

Three  Lane  &  Bodley  tandem  compound  engines 
supply  the  power.  These  have  eighteen  foot,  nineteen  ton 
flywheels,  from  which  the  power  is  transmitted  by  belts 
to  a  countershaft,  from  which,  in  turn,  it  is  led  by  belts 
to  the  three  General  Electric  M.  P.,  200  k.  w.  generators. 
The  engines  are  run  at  sixty-eight  revolutions,  and  dur- 
ing part  of  the  day  all  three  are  in  service.  Underside 
tightening  pulleys  are  employed  with  the  engine  belts. 
The  switchboard  is  provided  with  General  Electric 
instruments,  and  General  Electric  lightning  arresters 
are  also  employed.  The  average  voltage  carried  is  525, 
and  the  current  is  led  out  over  nine  feed  wires,  the  posi- 


sides  which  terminate  ten  feet  above  the  ground,  giving 
ample  ventilation  for  warm  weather,  but  too  much  ex- 
posure for  cold  weather.  There  are  ten  storage  tracks, 
five  of  which  are  provided  with  pits,  and  there  is  one  cross 
pit  near  the  front  end  of  the  shed.  There  is  no  transfer 
table,  both  ends  of  the  barn  being  provided  with  special 


FIG.  4.— CAR  HOUSE  AND  REPAIR  SHOPS — NEW  ORLEANS 
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track  works  to  receive  and  discharge  cars  from  each  barn 
track.  The  pits  are  constructed  with  concrete  walls  de- 
signed to  keep  out  the  seepage  water,  but  are  not  alto- 
gether successful  in  this  respect.  The  cross  pit,  which  is 
not  as  deep  as  the  main  pits,  is  kept  reasonably  dry. 

There  are  two  long,  one  story  brick  buildings  located 
in  the  rear  of  the  shed  and  at  right  angles  to  each  end  of 
it,  in  one  of  which  are  the  offices  of  the  company  and  in 
the  other  the  repair  shops  and  store  rooms.  The  office 
building  is  183  ft.  in  length  and  fifteen  feet  in  width  with 
a  gallery  or  porch  on  the  inside  for  the  entire  length,  with 
doors  and  windows  which  provide  for  a  free  circulation 


FIG.  5.— CAR  HOUSE  OF  THE  NEW  ORLEANS  &.  CARROLLTON  RAILROAD  IN  PROCESS  OF  CONSTRUCTION. 


tive  pole  being  connected  with  the  trolley.  The  loss  in 
the  current  at  the  extreme  ends  of  the  line  is  about  12  per 
cent.  The  station  also  furnishes  current  for  lighting  the 
car  barn  and  office,  and  for  an  arc  light  at  the  starter's 
station  near  the  head  of  Napoleon  Avenue.  The  station 
in  its  appointments,  equipment  and  management  is  a 
model  in  many  respects. 

CAR  SHED  AND  OFFICES. 

The  car  barn  or  shed  and  all  of  the  buildings,  except 
the  power  station,  are  located  at  the  Carrollton  end  of 
the  route,  as  before  noted.  The  shed  is  a  fireproof 
structure  and  covers  a  ground  space  of  265  X  128  ft.  The 
framework  is  of  steel  with  slate  roof  and  corrugated  iron 


of  air,  making  them  very  comfortable  in  warm  weather. 
The  interior  is  finished  in  Georgia  pine  and  divided  into 
convenient  offices  with  connecting  doors.  The  receiver's 
office  occupies  the  end  next  to  the  shed,  and  the  others  in 
order  are  for  the  secretary,  directors,  superintendent  and 
electrician;  there  is  also  a  store  room  and  toilet  room. 

The  shop  building  is  175  ft.  in  length  and  forty-two 
feet  wide  for  a  distance  of  100  ft.,  and  enlarged  to  sixty- 
two  feet  for  the  balance  of  its  length.  The  chief  electri- 
cian or  master  mechanic's  office  is  next  to  the  car  shed, 
and  in  turn  come  a  store  room,  winding  room,  iron  re- 
pair shop,  wood  working  department,  erecting  shop,  paint 
shop.  The  power  for  operating  the  tools  is  furnished  by 
a  fifteen  horse  power  stationary  motor  which  occupies  a 
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small  fireproof 
vault  near  one 
end  of  the  build- 
ing, and  from 
which  the  power 
is  transmitted  by 
belt  to  an  eighty- 
four  foot  shaft 
which  connects 
with  the  repair 
shops. 

The  iron  tool 
equipment  con- 
sists of  one  six- 
teen and  one 
twenty-four  inch 
lathe,  a  five  foot 
planer,  a  drill 
press,  a  ten  ton 
wheel  press,  to- 
gether with  em- 
ery wheels  and 
other  small  tools. 

In  the  wood 
working  depart- 
ment there  is  a 
moulding  ma- 

chine,    a    pony  CHR'S-  V.  HAILE, 

planer,  one  circu-  general  manager  and  superintendent  new 
lar  saw  and  one         Orleans  &  carrollton  railroad. 
band    saw  and 

one  wood  lathe.  The  blacksmith  shop  occupies  an  iron 
building  located  in  the  yard  between  the  repair  shop  and 
office  building. 

All  motor  repairs  are  made  in  the  company's  shops, 
including  making  of  new  commutators.  For  this  purpose 
forged  or  cast  bars  are  purchased,  and  in  the  process  of 
setting  up  the  bars  and  mica  insulation  are  pressed 
firmly  together  by  means  of  a  stout  iron  ring  which  is 
forced  over  the  commutator  with  a  pressure  of  twenty-five 
tons  by  means  of  the  wheel  press.  In  the  most  recent 
construction  of  commutators  cast  bars  are  employed, 
which  are  made  by  a  firm  in  New  Orleans,  and  which  are 
warranted  to  outlast  two  sets  of  drop  forged  bars. 

The  repair  shop  is  very  com- 
plete in  all  its  appointments,  and 
seems  to  be  well  managed.  The 
scrap  heap  of  gears,  wheels  and 
motor  parts  is  the  smallest  that 
we  have  ever  found  for  a  road  that 
has  been  operated  for  the  same 
length  of  time. 

In  the  large  yard  bounded  by 
the  shed  and  brick  buildings,  are 
several  out  buildings,  including  an 
elevated  water  tank  with  a  ca- 
pacity of  20,000  gals.,  from  which 
the  water  is  drawn  for  washing 
cars  and  other  purposes.  The 
base  of  the  tower,  which  supports 
the  tank,  is  occupied  as  an  oil 
and  waste  room. 

The  water  supply  is  obtain- 
ed from  an  artesian  well  located 

in  the  yard,  and  which  is  bored  to  a  depth  of  800  ft., 
in  which  the  water  rises  by  natural  pressure  through 
an  extension  of  the  tubing  about  ten  feet  above  the  sur- 
face of  the  ground.  The  water  is  forced  into  the  storage 
tank  by  means  of  an  hydraulic  ram  located  in  a  basin  at 
the  foot  of  the  stand  pipe,  to  which  the  water  is  led  by  a 
vertical  pipe  tapped  into  the  top  of  the  stand  pipe. 

EMPLOYES  AND  FARES. 

The  regular  car  men  number  160,  and  there  are 
eighty-nine  on  the  extra  list.  The  power  station  force 
numbers  fourteen,  including  chief  engineer  and  assistants. 
The  number  of  shop  men  is  twenty-eight,  including  mas-  1 


ter  mechanic,  in- 
spectors and  la- 
borers. There  are 
twenty  track 
hands,  including 
foremen,  and  five 
line  men.  The 
starters,  transfer 
agents  and  barn 
men  number 
nine,  and  there 
are  five  office 
clerks  besides  the 
regular  officers. 

Motormen  and 
conductors  re- 
ceive $50  a 
month,  the  mas- 
ter mechanic  and 
chief  engineer, 
$125  per  month, 
laborers  in  repair 
shops  from  $40  to 
$75.  track  men 
(all  colored), 
$1.25  per  day. 
The  fare  is  five 
cents,  with  trans- 
fers at  Jackson 
and  Napoleon 
Avenues,  for 

which  different  colored  tickets  are  provided  at  each 
station,  and  colors  changed  every  day.  The  transfer 
tickets  are  issued  by  agents. 

Policemen  and  employes  ride  on  their  badges,  the 
latter  as  per  the  following  rule  which  is  copied  from 
the  rule  book:  "No.  12.  Conductors  and  motormen 
will  be  allowed  to  ride  free  of  fare  when  off  duty,  pro- 
vided they  are  in  uniform,  and  providing  they  render  all 
assistance  in  their  power  in  case  of  accident  or  trouble  of 
any  kind  that  may  occur  when  they  are  on  or  near  the 
car,  and  providing  they  are  going  to  and  from  their 
work."  City  officials  ard  provided  with  a  book  of  coupon 
passes. 


WALTER  V.  CROUCH, 

SECRETARY  AND  TREASURER  NEW  ORLEANS 
&  CARROLLTON  RAILROAD. 


FIG.  6.— INTERIOR  OF  CAR  HOUSE— NEW  ORLEANS  &.  CARROLLTON  RAILROAD. 


The  conductors  and  motormen  are  provided  with  a 
book  of  rules,  which  includes  a  folder  containing  a  dia- 
gram of  the  entire  route  and  branches,  with  all  the  cross 
streets  named  in  their  order. 

Owing  to  the  high  speed  allowed  (15  miles  an  hour), 
but  which  is  frequently  exceeded,  the  cars  make  an  unusual 
mileage,  the  average  being  131  miles  a  day,  while  some  make 
as  high  as  140  miles.  The  average  for  the  month  of  Sep- 
tember last  was  131,  and  the  receipts  per  car  per  day  for 
the  same  month  were  $20.98;  expenses  per  car,  $11.58; 
receipts  per  car  mile,  16.2  cts.;  expenses  per  car  mile,  8.1  r 
cts.  The  headway  on  the  Carrollton  end  is  two  and  a 
half  minutes,  that  on  Napoleon  Avenue  four  and  a  half 
minutes,  Jackson  Avenue  three  minutes.    These  cars  con- 
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verge  on  St.  Charles  Street,  on  which  the  headway  is  one 
minute  and  less. 

The  coal  consumption  for  the  month  of  December, 
1893,  for  operating  an  average  of  fifty-nine  cars  was  $2.66 
per  hour,  $64.92  per  day,  and  $2,012.52  per  month.  The 
total  power  house  expense  for  the  month  of  December, 
including  coal,  oil  and  service,  was  $2,925.  52. 

The  conductors  and  motormen  are  employed  and  dis- 
charged by  the  president  of  the  company.  Until  recently 
this  duty  was  performed  by  a  committee  of  officers; 
jieither  practice,  in  our  opinion,  conduces  to  good  disci- 
pline. 

It  is  proposed  to  extend  the  lines  of  the  company  in 
both  directions  in  the  near  future;  one  extension  will  be 
on  Canal  Street  to  the  river,  and  the  other  from  the 
present  terminus  on  a  new  avenue  parallel  with  the  river, 
a  distance  of  2,000  ft.  This  avenue  is  180  ft.  wide,  with 
a  neutral  street  ninety  feet  in  width 
and  thirty  foot  roadways. 

A.  Langstaff  Johnson,  of  Rich- 
mond, was  the  chief  engineer  of  the 
original  electric  construction. 

HISTORY. 

This  is  the  pioneer  street  rail- 
way line  in  the  city,  having  been  or- 
ganized in  1833,  but  not  put  in 
operation  until  1834,  only  three 
years  after  the  building  of  the 
Fourth  Avenue  New  York  Line, 
which  was  the  first  street  railway 
proper  in  the  world.  The  first  sec- 
tion of  the  New  Orleans  &  Carrollton 
Railroad  open  for  traffic  extended 
from  Canal  Street  on  St.  Charles 
Avenue  to  the  corner  of  Jackson 
Avenue,  and  the  rolling  stock  con- 
sisted of  double  deck  cars  which 
were  drawn  by  two  horses  driven 
tandem.  In  1835  the  road  was  ex- 
tended to  Carrollton,  and  in  1845 
and  1846  the  company  operated  a 
steam  road  over  the  same  route  from 
Lee's  Circle  to  Carrollton,  and  from 
there  to  Lake  Pontchartrain.  The 
extension  from  Carrollton  to  the 
lake  was  abandoned  after  the  war. ! 
In  1866  General  Beauregard,  then 
president  of  the  company,  invented 
system,  and  built  an  experimental 
or  three  blocks  opposite  to  what 
Park.  In  this  experiment  the  rope  was  supported 
above  the  car  on  bracket  poles,  and  was  driven  by  two 
old  locomotives  placed  at  each  end  of  the  route.  The 
grip  was  located  on  the  roof  of  the  car,  and  operated  by 
means  of  levers  from  the  front  platform.  The  experiment, 
proving  too  expensive,  was  soon  abandoned,  although  it 
served  to  identify  the  inventor  as  a  pioneer  in  cable  trac- 
tion. Later  General  Beauregard  became  interested 
with  Dr.  E.  Lamm  in  the  development  of  ammonia 
motors,  and  soon  after  an  attempt  was  made  to  operate  a 
portion  of  the  line  with  these  motors.  A  printed  pro- 
spectus was  issued  regarding  this  system,  of  which  the 
following  is  a  partial  copy. 

"Thermo-Specific  Engine. 
"Dr.  E.  Lamm,  President  of  the  Ammonia  &  Thermo- 
Specific  Propelling  Company,  of  America. 

Estimate. 

"  Total  cost  of  fifteen  motors  and  machinery,  $21,728.75. 
Total  running  expense  of  fifteen  cars  per  year,  $10,757.55; 
daily  expense  for  fifteen  cars,  $29.47;  daily  expense  for 
each  car,  $1.96.  Emile  Lamm,  superintendent,  G.  T. 
Beauregard,  president.  Difference  in  cost  per  day  in 
favor  of  new  system,  $3.13/^ ;  economy  per  annum  $14,- 
671.80." 

During  the  experiment  the  inventor  having  discovered 
that  the  motor  could  be  operated  by  stored  steam,  the 
ammonia  experiment  was  abandoned  and  the  motors  were 
operated  for  a  time  with  stored  steam,  primary  boilers 


being  erected  at  the  main  station.  In  1889  the  motors  were 
provided  with  small  furnaces  and  converted  into  regular 
steam  dummies.  Four  years  ago  the  dummy  system  was 
abandoned  and  the  line  operated  by  mule  power  until 
the  introduction  of  electric  power  on  February  9,  1893. 
The  introduction  of  electricity  was  accomplished  only 
after  a  proionged  effort  and  in  the  face  of  many  difficul- 
ties. Soon  after  the  opening  of  the  Richmond  electric 
road  in  1888  the  superintendent  recommended  the  intro- 
duction of  electric  power,  and  the  directors  adopted  the 
idea.  It  was  not  accomplished,  however,  until  a  commit- 
tee of  citizens,  under  the  leadership  of  A.  L.  Abbott,  under- 
took the  work  of  securing  the  permits  from  the  city 
authorities. 

OFFICERS. 

The  system  at  present  is  under  the  management  of 
Jos.  Lennes,  president,  Walter  V.  Crouch,  secretary,  and 
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Chris.  V.  Haile,  superintendent.  Mr.  Lennes  has  recently 
succeeded  to  the  presidency,  following  the  resignation  of 
John  Numa  Avegno.  Mr.  Crouch  has  been  secretary  and 
treasurer  since  1877,  and  Mr.  Haile  entered  the  service  of 
the  company  in  1872. 

It  will  be  noted  from  the  above  that  this  company 
was  not  only  the  pioneer  street  railway  company  in  the 
city,  but  that  it  has  always  been  in  the  front  rank  of  experi- 
menters for  the  development  of  electrical  traction. 

Canal  &  Claiborne  Railroad  Company. 

The  lines  of  this  company  run  in  a  direction  gener- 
ally away  from  the  river,  while  the  lines  of  most  of  the 
other  systems  are  on  streets  running  parallel  with  the 
river.  The  two  divisions  of  the  system  center  on  Canal 
Street,  but  diverge  and  penetrate  the  territory  to  the 
right  and  left  of  this  street,  passing  through  a  thickly 
settled  portion  of  the  city,  that  to  the  right  being  mostly 
through  what  is  known  as  the  French  quarter.  The  route 
is  principally  on  neutral  ground,  and  for  a  considerable 
distance  on  Claiborne  Street  there  are  two  neutral  strips, 
each  shaded  by  a  double  line  of  live  oaks.  One  of  the 
drainage  canals  of  the  city  is  also  on  this  route  and  lies 
between  the  neutral  strips. 

One  of  the  most  interesting  features  of  the  system  is 
the  economy  which  has  been  practised  in  track  construc- 
tion, the  tram  rails  of  which  it  is  composed  having  been 
used  in  three  positions,  materially  prolonging  the  life  of 
the  rail.  On  the  neutral  ground  the  rails,  after  being 
worn  down  in  the  ordinary  position  with  the  tram  on  the 
inside,  were  turned  around  and  operated  over  in  the  new 
position  until  the  outside  of  the  head  was  worn  down, 
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when  the  rails  were  taken  up  and  set  edgeways  in  iron 
chairs,  which  were  cast  with  a  groove  to  receive  the  fillet 
on  the  underside  edge  of  the  flange.  The  chairs  were 
then  slid  into  position  from  the  end  of  the  rail,  and  the 
rail  being  in  position  became  virtually  a  girder  rail,  which 
made  a  better  track  than  in  either  of  the  other  posi- 
tions. On  the  neutral  ground  two  twelve  inch  planks  are 
laid  on  the  surface  between  the  rails  to  provide  a  footing 
for  the  animals,  but  for  a  short  distance  each  side  of  the 
crossings  a  cobble  paving  is  provided  to  give  a  good  foot- 
hold in  starting.  Only  fourteen  foot  cars  are  operated,  as 
noted  in  the  previous  article,  but  the  headway  is  compara- 
tively short,  being  five  minutes  during  the  principal  por- 
tion of  the  day,  and  a  very  acceptable  service  is  main- 
tained. 

The  journal  box  employed  on  all  the  cars  but  one 
was  invented  and  patented  by  the  superintendent,  Jos.  H. 
De  Grange,  and  is  virtually  a  dustproof  device  which 
requires  oiling  only  once  in  three  or  four  months. 

The  average  number  of  cars  run  is  thirty-two,  and  the 
average  daily  distance  traveled  by  each  car  is  eighty 
miles.  The  live  stock  consists  of  210  mules  which  are 
housed  in  two  stables,  one  located  at  the  terminus  of  one 
line  on  Lafayette  Avenue,  and  the  other  on  Tulane  Ave- 
nue at  the  terminus  of  the  second  division.  At  the  for- 
mer station  120  animals  are  housed,  and  about  ninety  at 
the  Tulane  Avenue  station.  The  stable  and  car  house  at 
the  Lafayette  Avenue  station  consists  of  long,  story  and  a 
half,  wooden  buildings  with  slate  roofs.  There  are  also 
extensive  sheds  and  yards  into  which  the  animals  are 
turned  at  night  in  warm  weather.  The  stalls  of  the  stables 
are  wide,  have  plank  floors,  and  are  kept  in  an  exception- 
ally clean  condition,  no  bedding  being  provided  for  the 
animals.  An  automatic  hitching  device  is  provided  for 
each  runway,  so  that  in  case  of  fire  all  the  animals  can  be 
turned  loose  at  once.  Mules  weighing  about  1,100  lbs., 
and  fifteen  hands  high,  are  generally  employed,  and  their 
average  life  is  five  years.  The  daily  mileage  is  from  fif- 
teen to  eighteen,  and  in  the  stable  economy  each  hostler 
grooms  fifteen  animals.  The  feed  consists  of  Texas 
prairie  hay,  costing  $12.25  Per  ton-  This  is  cut  and  fed 
dry,  but  mixed  with  cracked  corn  and  oats,  the  daily  ra- 
tion being  ten  pounds  of  hay,  seven  pounds  of  corn  and 
seven  pounds  of  oats,  the  proportion  being  varied  in  win- 
ter weather.  Before  the  hay  is  cut,  each  bale  is  carefully 
weighed,  as  is  also  the  grain,  and  the  records  returned  to 
the  company's  office.  A  six  horse  power  steam  engine  is 
employed  for  cutting  the  hay  and  grinding  the  corn.  The 
hay  cutter  is  provided  with  an  endless  chain  elevator. 
The  manure  is  sold  for  $80  per  year. 

The  roofing  of  the  stables  is  all  steel,  and  every 
precaution  is  taken  against  fire,  there  being  a  number  of 
water  tanks  in  convenient  positions  and  also  Babcock  fire 
extinguishers. 

At  the  starter's  stand  is  provided  a  time  table,  and 
near  by  a  watchman's  clock,  on  which  the  night  watch- 
man records  his  rounds. 

The  car  repair  shops  of  the  system  are  located  at  the 
Tulane  Avenue  station,  where  are  also  the  blacksmith's 
shop,  harness  shop  and  store  room.  Old  cars  are  re- 
paired, in  some  cases  making  them  practically  new,  the 
posts  and  wood  being  purchased  from  the  wood  working 
mills. 

The  financial  and  operating  affairs  of  the  company 
are  controlled  by  E.  J.  Hart,  president,  and  Joseph  H.  De 
Grange,  who  is  secretary,  general  manager  and  superin- 
tendent, giving  each  department  his  personal  attention. 
Mr.  Hart  is  nearly  eighty  years  old  and  apparently  hale 
and  hearty,  and  has  been  connected  with  the  company  a 
good  many  years,  and  president  for  twenty-five  years, 
being  one  of  the  oldest  street  railway  presidents  in  the 
country. 

In  the  office  duties  the  superintendent  is  assisted  by 
his  son.  Mr.  De  Grange  is  prominently  identified  with 
the  public  affairs  of  the  city,  being  president  of  the  Board 
of  Fire  Commissioners  and  director  of  several  financial 
institutions. 

Although  this  is  a  comparatively  small  system,  em- 
bracing only  about  thirteen  miles  of  track,  it  is  operated 
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in  an  economical  manner  and  apparently  with  good 
returns  on  the  investment.  The  advisability  of  changing 
to  electric  traction  is  being  discussed,  and  probably 
active  measures  will  be  taken  looking  to  this  end  as  soon 
as  the  lines  of  the  Traction  Company  are  put  in  opera- 
tion electrically. 

St.  Charles  Street  Railroad  Company. 

This  was  the  third  street  railway  company  to  be 
organized  in  the  city,  following  that  of  the  New  Orleans 
City  Railroad 
Company,  the 
charter  having 
been  obtained 
in  1865.  W.  H. 
M  c  L  e  1 1  a  n  was 
made  president 
September  7, 
1865,  and  the 
lines  were  put  in 
operation  in  Sep- 
tember,  1866. 
Alden  McLellan, 
the  present  presi- 
dent, succeeded 
his  fatherin  1871, 
having  been  sec- 
retary of  the  com- 
pany from  its  or- 
ganization. The 
present  secretary 
is  N.  Riviere,  who 
has  also  been  for 
a  long  time  in 
the  employ  of  the 
company.  The 
system  is  operat- 
ed in  three  lines 
and  embraces 
about  twelve 

miles.    The  lines  are  nearly  parallel  to  those  of  the  other 
principal  systems,  but  occupy  the  inside  streets  of  the  city 
or  the  streets  farthest  away  from  the  river.    The  track 
construction  is  a 
side  bearing,  forty 
pound    tram  rail 
laid  on  stringers, 
and  is  maintained 
in   excellent  con- 
dition,   being  in 
this    respect  su- 
perior    to  any 
other  line  in  the 
city. 

In  the  origin- 
al construction  an 
English  iron  rail 
was  employed, 
which  cost  $108 
per  ton.  Stephen- 
son cars  only  are 
employed,  the 
company  never 
having  bought  a 
car  from  any 
other  builder. 
The  sixteen  foot 
bobtail  cars  in 
1867  cost,  f.  o.  b. 
New   York,  $1,- 

211.96;  this  sum  included  the  manufacturer's  bill  of  $760 
and  premium  on  gold,  which  was  then  51^3,  and  the 
government  tax  of  5  per  cent;  to  this  should  be  added 
$100  for  freight,  all  cars  being  boxed  and  shipped  on 
sailing  vessels.  The  line  is  noted  as  never  having  issued 
a  pass  nor  a  ticket.  In  regard  to  this  matter  the  follow- 
ing rule  is  in  force: 

"  No  passenger,  whether  employe,  director  or  other 
individual  is  to  be  permitted  to  pass  over  the  road  without 
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depositing  fare,  except  the  following  named,  who  will  be 
allowed  to  ride  free:  Firemen  in  uniform,  going  to  fires; 
policemen  (not  to  exceed  one  at  a  time)  in  uniform,  on 
platform  only;  sisters  of  charity,  not  to  exceed  three  at  a 
time;  the  curve  greaser  of  this  company,  when  on  duty 
with  can  and  brooms." 

The  original  incorporators  of  the  company  consisted 
of  four  persons  who  invested  sufficient  capital  to  build 
the  road,  and  no  stock  was  issued  until  the  line  was  in 
operation.  The  present  amount  of  capital  stock  is  $1,000,- 
000,  and  there  are  $105,000  of  bonds  outstanding.  The 
conditions  of  the  original  franchise  required  the  payment 
into  the  city  treasury  of  nine  sixteenths  of  a  cent  for  each 
passenger  carried.  This  the  company  found  to  be  too 
large  and  it  was  afterwards  reduced  to  one-eighth  of  a 
cent  per  passenger.  In  1881,  however,  the  franchise  was 
extended  for  twenty-five  years  on  the  payment  into  the 
city  treasury  of  $300,000  in  cash.  The  conditions  of  the 
franchise  require  an  annual  license  of  $1,000,  which  is 
based  on  a  certain  amount  of  gross  receipts.  In  the 
assessment  for  taxes  the  franchise  is  valued  at  $1,000,000. 
The  company  is  also  required  to  plank  the  streets  between 
the  rails  and  tracks  and  keep  them  in  repair  from  curb  to 
curb. 

An  application  is  now  before  the  City  Council  for  per- 
mission to  adopt  mechanical  traction,  and  this  will  doubt- 
less be  secured.  In  this  application  no  extension  of  the 
franchise  is  asked. 

The  average  number  of  cars  operated  at  present  is 
fifty-four;  two  cars  are  run  all  night  at  intervals  of  sixty 
minutes,  on  which  the  fare  after  12  o'clock  is  ten  cents; 
the  receipts  on  the  owl  cars,  however,  do  not  pay  the  ex- 
pense of  operation.  The  number  of  animals  required  for 
operating  the  system  is  272,  most  of  them  being  mules. 

Drivers  are  paid  $1.65  for  twelve  hours'  work  The 
drivers  are  required  to  carry  $15  in  change,  which  they 
purchase  from  the  starters  at  either  end  of  the  route;  the 
change  is  mostly  nickels,  and  is  put  up  in  $1,  50  and 
25  cent  packets.  For  this  purpose  small  envelopes  are 
provided  of  different  colored  paper  for  the  different 
amounts.  The  company  claims  to  be  the  first  street 
railway  company  in  the  city,  if  not  in  the  country,  to  em- 
ploy change  envelopes,  having  been  first  used  in  1866.  The 
envelopes,  as  in  the  early  days,  were  made  in  the  com- 
pany's office. 

The  secretary,  with  two  assistants,  acts  as  receiver  and 
bookkeeper,  and  counts  all  the  money  received.  The 
nickels,  which  are  to  be  returned  to  the  drivers  in  change, 
are  first  counted  in  dollar  piles  and  placed  in  wooden 
trays  or  boxes  having  removable  partitions,  five  piles  of 
$5  occupying  each  position  of  the  tray,  and  the  tray  holds 
$50.  These  are  then  passed  to  an  assistant,  a  young  man, 
who  puts  them  up  in  envelopes,  and  at  which  he  has 
become  very  expert.  First  he  takes  the  dollar  piles  from 
the  trays  and  places  them  upon  the  table  with  one  nickel 
overlapping  another,  or  in  such  position  as  they  would 
assume  by  turning  over  the  pile.  He  then  takes  up  the 
envelope  with  the  left  hand  and  five  nickels  with  the  right, 
places  them  across  the  envelope,  folds  them  over  once  and 
lays  it  on  the  table  with  others  in  parallel  rows  in  such  a 
position  that  the  flaps  can  be  moistened  with  a  brush. 
He  then  seals  two  rows  at  a  time,  one  with  each  hand, 
by  closing  the  flap  of  the  envelope.  The  packets  are 
then  tied  in  bundles  of  $50.  The  whole  operation  of  tak- 
ing the  nickels  from  the  trays  and  putting  $50  in  twenty- 
five  cent  packets,  counting  and  tying  the  packets  in 
bundles  of  $5  each,  being  completed  in  from  ten  to  twelve 
minutes.  From  $800  to  $r,2oo  of  nickels  are  put  up  in 
this  manner  each  day.  The  nickels  that  are  to  be  depos- 
ited in  the  bank  are  first  wrapped  in  $1  rolls,  then  put  up 
in  square  packets  of  $50  each.  In  forming  these  bundles  a 
three  side  wooden  frame  is  employed,  into  which  the  wrap- 
ping paper,  cut  of  a  suitable  shape  and  size,  is  first  placed, 
then  the  packets  are  put  in  the  frame,  when  the  wrapper 
is  fitted  over  and  tied,  making  a  neat,  compact  and  con- 
venient bundle. 

The  office  and  stables  are  located  at  the  corner  of 
Carondelet  and  8th  Streets,  where  the  company  owns 
two  entire  blocks,  giving  ample  yard  room  for  the  stock 


and  for  other  purposes.  The  buildings  are  chiefly  of 
wood,  one  story  or  a  story  and  a  half  in  height,  and  are 
conveniently  arranged.  The  stable  proper,  including  the 
feed  and  care  of  the  animals,  is  about  the  same  as  de- 
scribed for  the  Canal  &  Claiborne  Railroad. 

The  water  for  the  animals  is  obtained  from  an  arte- 
sian well  800  ft.  in  depth,  and  is  said  to  be  medicinal  in 
its  effect,  keeping  the  animals  in  excellent  health;  the 
condition  of  the  animals  bears  evidence  of  this  fact,  and 
also  that  great  care  is  exercised  in  the  feeding  and  treat- 
ment. 

The  artesian  wells  of  which  we  have  spoken,  in  con- 
nection with  the  different  street  railway  lines  of  the  city, 
are  usually  from  700  to  800  ft.  in  depth  and  for  the  entire 
depth  are  said  to  be  through  an  alluvial  deposit  until  a 
bed  of  gravel  is  reached.  In  drilling  some  of  these  wells, 
logs  of  palm  wood  were  encountered  at  great  depths  and 
there  were  other  evidences  that  the  entire  region  to  a  con- 
siderable depth  had  been  formed  from  ancient  flood  de- 
posits. 

Orleans  Railroad  Company. 

The  lines  of  this  company  embrace  ten  miles  of  track, 
which  are  operated  in  four  divisions,  the  longest  run  be- 
ing five  miles.  They  occupy  an  inside  district  of  the  city 
and  connect  with  the  city  park  and  race  tracks.  A.  Cas- 
sard,  is  president  and  P.  Cougot,  secretary.  Twenty-one 
cars  are  regularly  operated  and  the  live  stock  consists  of 
155  animals,  mostly  horses,  and  the  cars  were  built  by 
Stephenson.  Northern  hay,  costing  $14  to  $15  a  ton,  is  em- 
ployed for  feeding.  This  is  fed  long  with  oats  and  corn, 
the  latter  being  ground.  The  daily  ration  is  fifteen 
pounds  of  grain  and  as  much  hay  as  animals  will  eat. 
The  lines  were  built  in  1867,  and  the  franchise  was  ex- 
tended for  twenty-five  years  in  1887.  Twenty-one  regular 
drivers  are  employed  and  thirty  men  on  the  extra  list. 
Drivers  receive  $50  per  month.  One  of  the  cars  is  pro- 
vided with  a  two  blade  propeller  fan,  located  near  the 
ceiling  for  the  purpose  of  producing  a  circulation  of  air 
through  the  car.  This  fan  is  actuated  by  a  belt  from  the 
front  axle,  which  is  lead  up  the  front  end  of  the  car  to  a 
jackshaft,  which  passes  through  the  end  of  the  car  and 
from  which  power  is  transmitted  by  a  sprocket  chain  to 
the  operating  shaft,  which  extends  along  the  ceiling  to  the 
middle  of  the  car,  where  it  is  connected  with  the  fan  by 
means  of  beveled  gear.  We  were  not  informed  with  what 
success  this  device  was  operated. 

The  switches  on  the  lines  of  this  company  are  oper- 
ated by  crank  levers,  which  are  located  in  a  small  house 
beside  the  track. 

Nothing  is  being  done  regarding  the  introduction  of 
electric  traction  on  these  lines. 

Algiers  &  Gretna  Railway  Company. 

The  offices  of  this  company  are  at  the  foot  of  Canal 
Street,  New  Orleans,  but  the  line  is  located  in  Algiers,  on 
the  opposite  side  of  the  Mississippi  River,  and  runs  to 
Gretna,  a  distance  of  three  and  theee-quarters  miles, 
where  it  connects  with  Jackson  Street  Ferry.  Algiers  has 
a  population  of  about  8,000  and  Gretna  a  population  of 
800.  The  towns  skirt  the  river,  and  are  protected  by 
levees  the  same  as  New  Orleans.  There  are  extensive 
wharves  which  provide  a  landing  for  river  and  ocean 
steamers,  and  a  considerable  shipping  business  is  con- 
ducted. 

The  street  railway  track  is  a  narrow  (three  foot)  gauge. 
Only  four  cars  are  run,  and  three  are  drawn  by  a  single 
horse,  and  have  fare  boxes  and  fare  conveyors.  The  stock 
consists  of  twenty  horses,  no  mules  being  employed. 

Drivers  are  paid  $45  per  month.  The  railway  line  is 
operated  by  the  same  company  which  controls  the  ferry 
privileges,  and  in  connection  with  which  nine  steam  ferry 
boats  are  employed,  which  are  operated  over  six  routes. 

A.  M.  Halliday  is  president  and  general  manager  of 
the  company  and  superintendent  of  the  ferries;  Capt. 
Thomas  Pickles  is  vice-president,  and  Wm.  Nagle,  sec- 
retary. 

Louisiana  Electric  Light  Company. 

The  fact  that  this  company  is  to  furnish  power  to 
operate  the  lines  of  the  New  Orleans  Traction  Company 
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brings  its  operations  into  the  street  railway  field,  and 
makes  it  of  interest  in  connection  with  these  notes.  The 
plant  of  this  company  is  one  of  the  largest  lighting  plants 
in  the  country,  the  total  capacity  being  2,000  arc  lights 
and  21,000  incandescent,  so  that  the  city  is  one  of  the 
best  lighted  in  the  South,  if  not  in  the  whole  country. 


shaft  may  be  driven  from  either  engine,  the  clutches  being 
of  the  Cuyahoga  Falls  and  Beliot  types.  The  belting  was 
manufactured  by  Munson,  Schieren  and  the  Chicago 
Belting  Company. 

The  lighting  generators  are  located  on  the  second 
floor,  and  consist  of  thirty-six  sixty  light  wood  machines, 


FIG.  7. — EXTERIOR  OF  STATION— LOUISIANA  ELECTRIC  LIGHT  CO. 


The  station  is  located  near  the  river,  on  South  Peters  Street, 
between  Richards  and  Market  Streets,  and  consists  of  a 
two  story  brick  building,  the  ground  dimensions  of  which 
are  320  X  130  ft.  The  building  is  divided  lengthwise  by 
a  brick  partition,  and  the  boiler  plant  occupies  the  side 
next  to  the  river. 

Water  for  condensing  purposes  is  drawn  from  the 
river,  but  for  feedwater  it  is  taken  from  artesian  wells. 

The  boilers  are  of  the  return 
tubular  type,  twenty-six  of  them 
being  72  ins.  X  17  ft-,  and  ten  of 
them,  60  ins.  X  16  ft.,  and  were 
manufactured  by  the  Bass  Foun- 
dry &  Machine  Company,  of  Fort 
Wayne,  Ind.  A  steam  pressure  of 
110  lbs.  is  carried,  and  Alabama 
coal  is  employed  as  fuel;  there  are 
eight  iron  smokestacks,  ninety 
feet  in  height,  and  sixty  inches  in 
diameter. 

The  total  engine  capacity  is 
6,000  h  p.,  and  is  divided  between 
four  engines,  two  of  them  being 
cross  compound,  condensing 
Hamilton-Corliss  engines,  of 
1,800  h.  p.  each,  and  the  third  a 
1,200  H.  p.,  cross  compound,  con- 
densing engine,  and  one  single 
cylinder  engine  which  is  also  run 
condensing,  and  which  was  manu- 
factured by  the  E.  P.  Allis  Com- 
pany, of  Milwaukee.  The  latter 
engine  was  exhibited  at  the  New 
Orleans  Exposition  in  1884.  The 
flywheels  of  the  large  engines 
are  twenty-eight  feet  in  diameter, 
and  weigh  110,000  lbs.  The  gover- 
nors of  these  engines  are  run  by 
sprocket  chains  instead  of  belts,  as 

a  precaution  against  slipping.  The  power  is  transmitted  to 
the  main  shaft  by  means  of  a  three-ply  belt,  six  feet  in 
width,  the  speed  of  which  is  5,200  ft.  a  minute.  The 
belt  leads  under  a  tightener  which  causes  it  to  wrap  the 
flywheel  almost  entirely  around.  The  large  engines  are 
located  at  the  extreme  end  of  the  station,  and  are  belted 
direct  to  a  main  shaft  which  is  283  ft.  in  length.  A  second 
shaft  on  the  opposite  side  of  the  building  is  also  provided, 
which  is  180  ft.  in  length,  the  shafts  being  belted  together, 
and  so  arranged  and  equipped  with  clutches  that  either 


manufactured  by  the  Fort  Wayne  Electric  Company,  and 
ten  1,200  light  and  three  3,000  light  incandescent  machines 
of  the  Slattery  type,  manufactured  by  the  same  company. 
There  are  also  nine  power  generators  of  500  h.  p.  Four 
new  generators  of  the  General  Electric  M.  P.  typejare  being 
installed  for  the  railway  work.  These  are  located  on  the 
first  floor,  and  two  of  them  will  be  driven  from  one  of  the 
large  engines  by  means  of  a  jackshaft  and  clutches;  an 


FIG.  8.— INTERIOR  OF  BOILER  ROOM— LOUISIANA  ELECTRIC  LIGHT  CO. 


additional  engine  equipment  of  3,000  h.  p.  will  also  be  in- 
stalled. Two  of  these  new  generators  are  of  200  k.  w. 
capacity  and  two  of  500.  The  installment  has  to  be  com- 
pleted by  June  1.  The  lighting  circuit  employs  over  500 
miles  of  wire,  which  is  carried  on  5,000  poles,  the  longest 
arc  circuit  being  twenty  miles.  The  service  is  so  good 
and  well  managed  that  all  the  lights  out  will  not  average 
over  200  or  300  hours  a  month. 

In  connection  with  the  generators  there  is  a  small  air 
pump  operated  by  a  one  horse  power  motor,  by  which  air 
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is  pumped  into  a  receiver,  from  which  pipes  lead  to  differ- 
ent parts  of  the  building,  to  which  rubber  hose  can  be 
attached  for  the  purpose  of  blowing  the  copper  dust  out 
of  the  generators.  About  fifty  feet  of  armored  hose  is 
employed,  and  the  generators  are  cleaned  once  a  day. 


W.  H.  M'GRATH, 


W.  H.  HARDING, 


DESIGNER  LOUISIANA  ELECTRIC    GENERAL  MANAGER  LOUISIANA  ELEC- 
LIGHT  PLANT.  TRIC  LIGHT  CO. 

There  are  three  switchboards,  one  for  the  incandescent, 
one  for  the  arc  and  one  for  the  power  circuits.  The  in- 
candescent lighting  board  is  provided  with  revolving 
switches,  as  shown  in  Fig.  9. 

In  the  office  of  the  company  and  also  in  the  engineer's 
office  at  the  station  a  large  blue  print  map  of  the  city  is 
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FIG.  9.— SWITCHBOARD— LOUISIANA  ELECTRIC  LIGHT  CO. 

provided,  on  which  all  the  arc  lights  are  located  by  means  of 
head  thump  tacks  or  upholsterer's  tacks,  which  are  placed 
in  position  and  numbered.  The  city  is  also  divided  into 
sections,  so  that  the  trimmers  of  each  section  can  be 
located. 

The  affairs  of  the  company  are  managed  by  the  fol- 
lowing officers:  Brainard  Rorison,  president;  Jos.  Simon, 
vice-president;  August  Salaun,  secretary  and  treasurer; 
Maurice  J.  Hart,  general  manager;  W.  H.  Harding,  gen- 
eral superintendent. 

In  the  enlarging  and  construction  of  this  plant,  which 
was  done  about  four  years  ago,  very  difficult  engineering 
problems  were  met  with.  The  soil  being  treacherous,  a 
peculiar  method  of  forming  a  foundation  was  resorted  to. 
It  being  found  by  experiment  that  there  was  a  layer  of 
quicksand  about  three  inches  below  the  surface  and  that 
the'  formation  was  less   and   less  dense  as  the  depth 


increased,  it  was  decided  that  the  ordinary  pile  founda- 
tion would  not  answer  for  a  support  to  the  engine  beds, 
consequently  the  surface  was  excavated  to  a  depth  of  about 
three  feet  for  about  thirty  feet  square,  when  a  foundation 
of  four  inch  cypress  planks  in  the  layers  pinned  together 
was  formed,  the  plank  of  each  layer  being  laid  in  an  oppo- 
site direction;  upon  this  was  placed  a  concrete  bed  of  six 
inches  in  depth,  and  upon  this  the  brick  work  for  the 
engine  frames,  the  foundation  being  so  arranged  that  the 
principal  weight  of  the  machinery  came  in  the  center. 
After  nearly  four  years  of  service  the  foundations  are  in 
perfect  condition,  showing  that  the  construction  was  well 
planned. 

The  two  M.  P.  200  power  generators  will  be  run  from 
one  pulley,  and  will  be  direct  driven  from  countershaft. 

Texas  and  Some  of  Her  Cities. 

We  left  New  Orleans  on  the  morning  of  April  4,  via 
the  Southern  Pacific  Railroad,  known  as  the  Sunset  Route, 
for  Galveston  and  other  Texas  cities.  The  first  day's  ride 
brought  us  to  Houston,  where  the  night  was  passed.  The 
next  day  a  side  trip  was  made  to  Galveston,  after  which 
by  the  same  rail  system  Fort  Worth  was  reached,  then  by 
the  Texas  &  Pacific  Railway  Dallas  and  Texarkana. 

On  leaving  New  Orleans  the  river  to  Algiers  is  crossed 
via  a  steam  ferry,  and  the  traveler  is  landed  beside  the 
train  which,  should  he  wish,  would  take  him  to  Portland, 
Ore.  It  was  our  privilege  on  another  occasion  to  make  a 
trip  over  one  of  the  Western  divisions  of  this  system 
through  the  State  of  California,  and  it  is  in  justice  to  the 
managers  of  the  Southern  Pacific  Company  to  say  that  in 
all  our  travels  we  have  never  found  a  railway  line  seem- 
ingly better  managed,  or  where  the  comfort  of  the  passen- 
gers is  more  carefully  studied,  than  by  the  employes  of 
this  extensive  system. 

The  through  trains  are  generally  provided  with  buffet 
or  sleeping  cars,  and  even  across  the  plains  the 
eating  stations  are  conveniently  arranged,  and  in 
all  cases  a  first  class  meal  is  provided  at  a  very 
reasonable  price.  The  roadbed  is  kept  in  ex- 
ceptionally good  condition,  and  in  making  a  trip 
over  the  system  one  is  treated  to  the  greatest 
variety  of  scenery. 

The  route  from  New  Orleans  to  Houston  is 
exceptionally  interesting,  from  the  fact  that  it 
takes  the  traveler  through  the  principal  sugar 
region  of  Louisiana,  and  gives  a  fine  opportunity 
for  studying  the  method  of  cultivating  and  har- 
vesting the  cane  and  refining  the  products  for 
market.  One  sees  the  typical  Southern  plantation 
home,  surrounded  by  groups  of  negro  quarters 
and  shaded  by  magnificent  magnolias  and  pecan 
trees.  The  plantations  are  seemingly  boundless 
in  extent,  perfectly  level,  while  the  soil  is  black 
and  apparently  of  wonderful  fertility. 

On  approaching  the  Texas  border,  and  for  the 
S     remainder  of  the  route  to  Houston,  the  line  is 
through  the  most  extensive  rice  fields  to  be  found 
in  the  country,  and  the  crop  is  cultivated  very 
hHW|     much  as  is  the  wheat  crop  in  the  North,  the  seed 
being  sown  broadcast  and  the  crop  harvested  by 
reapers   and  threshing  machines  in  almost  the 
some  manner  as  grain  crops.    The  sluices  and 
provisions  for  flooding  the  rice  fields  during  the  growing 
season  are  all  interesting  features  of  farming,  which  gives 
to  the  tourist  visiting  this  region  for  the  first  time  no  end 
of  entertainment. 

We  are  accustomed  to  hear  that  Texas  is  the  largest 
state  in  the  Union,  but  this  gives  us  little  idea  of  its  vast 
extent.  It  reaches,  from  north  to  south,  a  distance  of  750 
miles,  and  from  east  to  west,  810  miles,  and  comprises 
274,356  square  miles,  or  175,527,840  acres.  Its  vast  area  is 
better  comprehended  by  comparing  it  with  other  sections 
of  our  country;  for  instance,  it  is  100,000  square  miles 
larger  than  all  of  the  Eastern  and  Middle  States,  includ- 
ing Delaware  and  Maryland,  and  more  than  six  times  as 
large  as  the  state  of  New  York. 

The  natural  advantages  of  the  state  are  unsurpassed, 
but  there  is  no  space  to  speak  of  her  timber,  mineral  and 
agricultural  resources.    There  are  millions  of  acres  of  her 
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soil  under  a  high  state  of  cultivation,  and  millions  more 
are  awaiting  the  coming  of  enterprising  and  industrious 
settlers.  All  these  conditions  should  be  understood  to 
obtain  a  correct  idea  of  the  state  and  its  cities,  and  why 
they  furnish  such  an  excellent  field  for  the  growth  and 
development  of  the  street  railway  industry. 

Galveston. 

Galveston,  now  a  city  of  about  50,000  inhabitants,  is 
located  on  the  extreme  eastern  end  of  Galveston  Island, 
and  contains  in  its  area  about  six  square  miles. 


five  feet  wide  on  the  top,  with  a  railway  track  running  the 
entire  distance.  Galveston  Harbor  is  from  thirty  to  fifty 
feet  deep,  and  of  ample  area  to  float  the  fleets  of  the 
world.  Along  the  bay  front  of  the  city  there  are  exten- 
sive wharves,  all  first  class  and  equipped  with  all  modern 
conveniences  for  loading  and  unloading  vessels,  including 
a  grain  elevator  with  convenience  for  unloading  200  cars 
of  grain  per  day,  and  of  loading  four  ships  at  one  time  at 
the  rate  of  80,000  bhls.  per  hour.  Should  the  thirty 
foot  channel  be  obtained  on  the  completion  of  the  jetties, 
Galveston  will  doubtless  become  the  principal  shipping 


FIG.  10.— VIEW  OF  THE  WHARVES — GALVESTON,  TEX. 


Galveston  Island,  which  is  composed  of  sea  sand,  is 
about  thirty  miles  long  and  has  an  average  width  of  two 
and  one-half  miles,  with  an  elevation,  where  the  city  is 
located,  above  mean  low  water  of  from  three  to  nine  feet, 
but  at  a  distance  the  city  seems  to  rest  on  the  water.  The 
business  portion  of  the  city  is  only  about  one  mile  wide. 
The  island  is  situated  in  the  Gulf  of  Mexico  off  the  south- 
eastern border  of  the  state,  from  which  it  is  separated  by 
Galveston  Bay,  which  is  about  two  and  one-half  miles  in 
width.  Access  is  had  to  the  island  from  the  main  land  by 
means  of  two  railway  bridges  and  a  wagon  bridge,  which 
are  located  near  together  some 
distance  west  of  the  city.  The 
railway  bridges  are  supported 
on  piles,  while  the  wagon  bridge 
is  of  steel  with  substantial  stone 
piers,  and  is  said  to  be  the  long- 
est wagon  bridge  in  the  world. 
Each  of  the  bridges  is  provided 
with  draws  for  the  passage  of 
vessels.  The  bay  is  bounded  by 
the  island,  and  on  the  east  by  a 
spit,  twenty  miles  long,  known  as 
Bolivar  Peninsula.  The  channel 
through  which  connection  is  had 
with  the  gulf  is  between  the  east 
end  of  the  island  and  the  west 
end  of  the  peninsula,  and  was 
formerly  obstructed  by  an  inner 
and  outer  bar,  with  not  more 
than  nine  feet  of  water,  but  this 
has  been  deepened  by  means  of 
jetties,  which  when  completed  are 
expected  to  give  thirty  feet  of 
tide.     An  appropriation  of 


port  for  the  products  of  what  is  known  as  the  Central 
Northwest,  and  the  port  of  entry  for  foreign  vessels  from 
which  goods  consigned  to  China  and  Japan  can  be  shipped 
to  the  Pacific  coast  over  the  line  of  the  Southern  Pacific 
system.  This  company,  anticipating  such  a  result,  has  re- 
cently constructed  extensive  wharves  extending  out  two 
miles  or  more  from  the  shore  at  Santa  Monica,  near  Los 
Angeles,  Cal.,  from  which  goods  will  be  re-shipped  to 
vessels  sailing  the  Pacific  ocean.  Time  will  doubtless  see 
Galveston  one  of  the  largest  cities  of  the  Gulf  coast.  It  is 
already  an  important  port  of  entry  for  fruit  vessels  from 


FIG   11.— VIEW  ON  TWENTY-SECOND  STREET— GALVESTON,  TEX. 


water  at  mean  low 
,200,000  has  been  made 
by  the  government  for  the  completion  of  the  jetties, 
and  work  has  progressed  until  the  wall  of  the  south 
jetty  has  been  completed,  and  that  of  the  north  is 
now  out  about  five  miles,  but  will  be  extended  a  mile  or 
two  farther.  The  contract  for  these  improvements  pro- 
vides that  there  should  be  two  parallel  stone  jetties  about 
7,000  ft.  apart,  extending  about  six  miles  into  the  gulf. 
These  are  constructed  of  sandstone  riprap,  which  is  faced 
with  granite  blocks  weighing  from  five  to  ten  tons  each. 
The  jetties  are  fifty  feet  wide  at  the  bottom,  and  slant 
gradually  to  five  feet  above  mean  low  tide  and  are  thirty- 


the  West  Indies  and  South  American  ports,  from  which 
the  cargoes  are  shipped  by  special  trains  to  Chicago  and 
other  Northern  cities.  Wheat,  flour  and  other  products 
in  turn  are  exported  to  the  West  Indies  and  South  Ameri- 
can ports. 

The  streets  and  avenues  of  Galveston  are  broad  and 
laid  out  at  right  angles;  the  former  are  numbered  from 
one  to  fifty-seven  across  the  island,  from  North  to  South, 
and  the  avenues  are  designated  by  the  letters  of  the  al- 
phabet and  run  east  and  west  lengthwise  of  the  city  and 
island.  Avenue  J,  or  Broadway,  is  120  ft.  wide,  with  a 
neutral  strip  or  esplanade  through  the  center,  on  each  side 
of  which  the  street  car  tracks  are  laid,  while  the  roadways 
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are  outside  the  tracks.  The  founders  of  the  city  in  lay- 
ing out  the  streets  and  alleys  devoted,  as  a  public  park, 
every  tenth  block  through  the  center  of  the  city  from  East 
to  West,  and  three  separate  sites  for  public  markets,  also 
blocks  for  schools  and  colleges,  while  they  gave  conven- 
ient and  valuable  sites  for  churches  of  every  Christian 
denomination.  The  public  school  buildings,  eleven  in 
number,  are  as  fine  as  any  to  be  found  in  the  country. 
Two  of  them  cost  upwards  of  $100,000  each,  and  are  gifts 


the  annual  rainfall  is  54.48  ins.  The  maximum  tempera- 
ture for  a  series  of  years  has  been  98  degs.,  and  the  mini- 
mum 32. 

Galveston  City  Railroad  Company. 

Having  noted  the  above  features,  we  are  quite  pre- 
pared to  find  a  street  railway  system  equal  in  every  way  to 
the  requirements  of  such  a  growing  and  prosperous  city. 

The  street  railway  lines  embrace  thirty-nine  miles  of 
track,  and  are  all  under  one  management,  and  are  nearly 
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to  the  city  by  two  public  spirited  citizens  after  whom  they 
have  been  named,  known  as  the  Ball  High  School  and 
the  Rosenburg  School.  The  churches  are  also  models  of 
architecture  and  are  generally  built  of  stone  and  are  very 
costly.  The  business  blocks  and  residences  of  its  princi- 
pal citizens  are  especially  fine,  the  latter  being  surrounded 
with  well  kept  lawns  which  are  ornamented  with  a  great 
variety  of  shade  trees  and  shrubs,  including  those  of  semi- 
tropical  and  native  growth.  We  do  not  remember  to 
have  visited  any  city  where  the  streets  are  so  level,  so 
straight  and  so  trim  as  are  the  streets  of  Galveston. 

The  climate  of  the  location  is  both  semi-tropical  and 
marine,  and  the  city  has  a  most  flattering  health  record, 
and  is  claimed  to  be  the  most  attractive,  coolest  in 
summer,  warmest  in  winter  of  any  of  the  Gulf  cities.  The 
average  per  cent,  of  moisture  in  the  atmosphere  is  77,  and 


all  operated  by  electric  power,  there  being  one  mule  line, 
which  will  soon  be  electrified.  The  affairs  of  the  company 
are  controlled  by  Wm.  H.  Sinclair,  who  is  president  and 
general  manager;  H.  Kellner  is  secretary  and  treasurer,and 
Wm.  H.  Griffin  superintendent.  The  same  company  op- 
erates the  lines  of  the  Gulf  City  Railway  Company.  The 
lines  of  the  system  are  advantageously  laid  out,  so  that 
they  communicate  with  every  part  of  the  city,  and  extend 
west  to  the  new  additions  which  are  being  opened  up,  and 
which  provide  for  the  growth  of  the  city  towards  the  west, 
the  only  direction  in  which  it  can  grow.  The  cars  of  one 
line  run  past  the  Beach  Hotel,  shown  in  the  center  of 
group,  on  this  page.  This  hotel  is  located  on  the  south  side 
of  the  city,  directly  on  the  beach,  and  which  is  a  large, 
handsome  structure,  is  owned  and  controlled  by  the  same 
parties  who  control  the  street  railway  company,  and  is 
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kept  open  the  year  round.  In  front  of  the  hotel  are 
extensive  bathing  houses,  while  the  beach,  which  extends 
the  whole  length  of  the  island  on  the  gulf  side,  is  said  to 
provide  the  most  perfect  natural  roadway  to  be  found  in 
world,  the  sand  being  so  hard  that  the  shoes  of  the  horses 
or  buggy  tires  scarcely  leave  a  mark  in  passing.  The 
tracks  are  constructed  with  forty  pound  T  rails,  which  are 
laid  on  stringers  which  in  turn  rest  on  ties  which  are  firmly 
embedded  in  the  hard  sand,  the  natural  formation  making 
a  very  excellent  roadbed.  The  streets  of  the  city  are 
paved  principally  with  oblong  cypress  blocks,  which  have 
proved  very  durable  in  this  locality,  some  sections  of  the 
pavement  being  still  in  fair  condition  after  seventeen 
years  of  service.  The  blocks  are  laid  on  a  natural  founda- 
tion. Several  streets  have  recently  been  paved  with  vitri- 
fied brick  as  an  experiment,  but  it  is  doubtful  if  any  mate- 
rial proves  as  durable  as  the  cypress  blocks.  On  some  of 
the  business  streets  the  tracks  are  so  close  together  that 
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there  is  not  more  than  ten  inches  of  space  between  the 
hand  rails  of  the  open  cars  in  passing. 

The  rolling  stock  consists  of  both  open  and  closed 
cars,  the  open  cars  having  been  run  as  early  as  the  first  of 
April.  The  cars  were  manufactured  by  Stephenson,  the 
St.  Louis  Car  Company,  and  by  the  Laclede  Company, 
and  are  mounted  on  Bemis  trucks  which  are  equipped 
with  both  Thomson-Houston  twenty-five  horse  power  and 
Westinghouse  thirty  horse  power  motors,  single  equip- 
ments only  being  employed,  as  there  are  no  grades  in  the 
line.  The  original  equipment  of  the  lines  consisted  of 
Rae  motors  and  trucks  which  were  afterwards  discarded, 
and  twenty-one  of  these  old  equipments  are  still  stored  in 
the  company's  barns.  With  the  present  equipment  thirty- 
six  inch  wheels  were  formerly  employed;  now,  however, 
the  thirty-three  inch  wheel  has  been  adopted,  and  these 
are  purchased,  for  the  most  part,  from  A.  Whitney  & 
Sons,  Philadelphia. 

The  power  station  and  car  barn  are  located  at  the 
corner  of  I  and  Center  Streets,  a  short  distance  from  the 
business  center.  The  car  barn  and  station  are  of  brick, 
and  the  barn  is  the  same  structure  that  was  employed  for 
storing  the  cars  before  the  change  was  made  to  mechan- 
ical power.  The  power  station  is  a  new  structure,  adjoin- 
ing the  barn,  and  has  a  ground  dimension  of  80  x  120  ft., 
while  the  original  barn  was  280  X120  ft.,  and  two  stories 
in  height,  the  second  story  being  employed  as  a  repair  and 
paint  shop.  In  place  of  repair  pits,  two  sections  of  track 
are  elevated  to  provide  access  to  the  motors. 

The  boiler  equipment  consists  of  seven  Cooper  return 
tubular  boilers,  of  120  h.  p.  each,  arranged  in  two  batteries, 
and  two  vertical  Buckeye  boilers,  of  225  h.  p.  each,  the 
latter  having  recently  been  added  to  the  station.  The 
smokestack  is  170  ft.  high,  circular  in  form,  having  a 
twelve  foot  base,  and  being  nine  feet  at  the  top.    It  rests 


upon  a  natural  sand  foundation.  The  feedwater  is  derived 
from  three  artesian  wells,  which  are,  respectively,  500,  800 
and  1,500  ft.  in  depth,  from  which  a  bountiful  supply  of 
pure  water  is  obtained. 

Slack  coal  from  the  Indian  Territory  is  employed  for 
fuel  and  costs  $3.10  per  ton  delivered  in  the  boiler  room, 
and  it  requires  eleven  and  a  half  tons  per  day  to  operate 
the  twenty-six  cars,  which  is  the  average  number  run. 

The  engine  equipment  consists  of  three  machines, 
one  of  them  being  a  400  h.  p.,  tandem  compound  of  the 
Cooper-Corliss  type,  and  two  Buckeye  engines  of  350  H.  p. 
each,  the  latter  having  been  but  recently  installed.  The 
power  is  transmitted  to  a  countershaft  from  which  the 
generators  are  driven;  these  consist  of  two  Edison  ma- 
chines of  250  h.  p.  each,  which  are  located  between  the 
countershaft  and  engines,  and  one  Westinghouse  M.  P. 
generatorof  400  h.  p.,  which  is  placed  beyond  the  counter- 
shaft. There  are  also  two  General  Electric  lighting  ma- 
chines and  two  Rae  generators  of  100  h.  p.  each,  which  are 
employed  as  occasion  may  require.  The  belting  employed 
was  manufactured  by  the  Chicago  Belting  Company,  and 
the  belt  tighteners  are  of  the  E.  P.  Allis  make.  Hill 
clutches  are  employed  on  the  countershaft. 

EMPLOYES. 

A  sliding  scale  of  wages  has  been  adopted  in  paying 
the  motormen  and  conductors.  For  the  first  three  months 
of  service  the  pay  is  $45  per  month,  after  that,  according 
to  efficiency,  it  is  $50,  $55  and  $60  per  month.  The  men 
work  from  fifteen  to  seventeen  hours  per  day,  but  are 
allowed  to  lay  off  every  third  day,  so  that  they  are  re- 
quired to  work  two  days,  and  are  off  the  third,  being  re- 
quired to  report  the  third  day  only  to  relieve  the  men  on 
duty  at  meal  time.  This  arrangement  is  said  to  be  very 
satisfactory  to  the  employes. 

The  fare  is  five  cents  and  no  transfers  and  no  tickets. 
Coupon  pass  books  are  provided  for  city  officials  and 
newspaper  men.  During  the  summer  months  there  are 
numerous  excursions  from  all  over  the  state  to  Galveston, 
conducted  by  the  steam  railways  which  offer  special  rates 
on  certain  occasions.  This  results  to  the  advantage  of  the 
street  railway  company  whose  lines  transfer  them  to  the 
beach  and  other  resorts,  so  that  the  lines  carried  last  year 
over  4,000,000  passengers.  We  were  treated  to  a  run  over 
the  principal  lines  in  a  special  car,  which  proved  a  very 
enjoyable  trip,  and  were  not  surprised  when  we  had  seen 
the  attractive  features  of  the  city  that  it  was  so  popular 
with  excursion  parties. 

Houston. 

Houston  is  situated  inland  about  fifty  miles  due  north 
from  Galveston  at  the  head  of  the  tide  water  of  the  Buf- 
falo bayou,  or  river,  a  navigable  stream  for  vessels  and 
barges  drawing  not  more  than  ten  feet  of  water.  It 
is  the  real  tide  water  base  of  the  Southwestern  system  of 
railroads,  embracing  thirteen  lines,  all  of  which  connect 
here  with  the  waterway.  The  city  is  an  important  manu- 
facturing center,  and  the  products  from  its  mills  include 
sash  doors  and  blinds,  brick  in  large  quantities,  while  the 
city  ranks  first  in  the  United  States  in  the  manufacture  of 
cotton  seed  oil,  meal  and  cake.  There  are  also  two  refin- 
eries, and  a  half  a  dozen  cotton  compresses,  one  of  them 
claiming  to  be  the  largest  in  the  world,  and  three  cotton 
pickeries.  The  water  supply  is  obtained  from  artesian 
wells,  twenty  in  number,  ranging  in  depth  from  200  to 
850  ft.  The  water  is  clear  and  exceptionally  pure  and 
healthful.  The  pumping  machinery  is  said  to  be  the  fin- 
est in  the  Southwest,  and  to  have  a  capacity  of  18,000,000 
gals,  per  day.  The  streets  of  the  city  are  laid  out  in  a 
very  irregular  manner,  although  they  are  generally  very 
wide  and  straight.  The  principal  streets  are  paved,  the 
material  used  being  principally  vitrified  brick.  Wooden 
block  consisting  of  bois  d'arc  (Osage  orange)  are  also  ex- 
tensively used,  and  there  are  many  graveled  streets.  The 
soil  is  generally  sandy,  making  a  good  foundation  for  the 
street  railway  tracks. 

Houston  City  Street  Railway  Company. 

This  company  controls  all  the  street  railway  lines  of 
the  city,  embracing  thirty-five  miles  of  track,  the  most  of 
which  was  equipped  with  electric  power  three  years  ago. 
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The  lines  are  advantageously  laid  out,  reaching  over  the 
settled  portion  of  the  city  and  extending  to  the  principal 
suburbs,  and  the  system  is  exceedingly  well  managed. 
One  peculiarity  of  the  system  is  that  nearly  every  one  of  its 
thirteen  divisions  forms  a  loop,  and  all  center  at  a  given 
point  at  the  corner  of  Travis  and  Prairie  Streets,  where  are 
located  the  offices  of  the  company,  and  by  which  all  the 
cars  pass. 

The  track  construction  of  the  street  railway  lines  in 
the  paved  streets  consists  of  forty-five  pound  T  rail  sup- 
ported on  chairs.  On  the  Houston  Heights  division  a 
thirty-five  pound  T  rail  is  employed  which  is  laid  on  6x8 
in.  stringers  having  lapped  joints  and  held  to  gauge  by 
tie  rods  placed  four  feet  apart;  the  stringers  rest  on  2X10 
in.  planks  in  place  of  ties,  which  in  turn  rest  on  a  shell 
foundation  of  three  or  four  inches  in  thickness,  while  the 
track  is  ballasted  with  the  same  material.    The  shells  for 


FIG.  12.— SPECIAL  CAR— HOUSTON  CITY  STREET  RAILWAY  CO 


ballast  and  for  roadways  are  brought  in  great  quantities 
from  Galveston  Bay. 

The  power  house  and  car  house,  which  are  of  brick, 
are  located  on  Buffalo  bayou  near  Magnolia  Street.  The 
barn  has  a  ground  dimension  of  250X100  ft.  with  a  re- 
pair shop  on  one  side  137X27  ft.  The  power  station 
adjoins  the  car  house  and  stands  immediately  on  the  bank 
of  the  bayou,  from  which  water  is  obtained  for  the  boilers 
and  condensing  purposes.  The  tracks  make  a  loop 
through  the  car  house  so  that  all  the  cars  come  in  at  one 
end  and  pass  through.  There  are  a  number  of  repair  pits 
and  other  conveniences  for  the  repair  ot  cars  and  motors. 

The  machine  shop  is  equipped  with  a  number  of  iron 
working  tools,  including  a  wheel  boring  machine,  a 
twenty-seven  inch  lathe,  drill  press  and  wheel  press,  all  of 
Lodge  »fc  Davis  make.  A  twelve  horse  power  engine  fur- 
nishes power  for  operating  machinery.  The  company 
does  its  own  armature  winding,  and  also  repairs  and  builds 
car  bodies.  The  blacksmith  shop  occupies  a  detached 
brick  building  24X40  ft. 

The  boiler  equipment  consists  of  three  Babcock  & 
Wilcox  boilers  of  160  h.p.  each,  which  carry  steam  pressure 
of  140  lbs.  The  feedwater  is  so  pure  that  no  scales  form 
in  the  boiler,  and  no  trouble  is  had  from  this  cause. 
There  is  one  independent  condenser  and  one  jet  con- 
denser of  the  Reynolds  type;  there  is  also  a  Hoppes  live 
steam  purifier. 

The  fuel  consists  of  Alabama  and  Indian  Territory 
coal,  costing  delivered  about  $4.50  per  ton,  and  it  requires 
on  an  average  seven  tons  per  day  to  operate  the  thirty- 
three  cars  usually  run.  On  Sundays  and  holidays  from 
eight  to  sixteen  extra  cars  are  operated. 

There  are  two  compound,  condensing  Allis  engines 
having  cylinders  16  X  20-42,  rated  at  300  h.  p.  each,  which 


are  run  at  ninety  revolutions.  The  power  is  transmitted 
by  belts  to  a  countershaft  and  back  from  the  countershaft 
to  the  generators.  Ordinarily  but  one  engine  is  run,  but 
on  Sundays  and  other  days  when  traffic  is  heavy  both  are 
employed. 

The  generator  equipment  consists  of  two  General 
Electric  M.  P.,  eighty  kilowatt  machines  and  one  M.  P., 
200  K.  w.  of  the  same  make,  also  two  eighty  kilowatt  ma- 
chines of  the  Edison  type.  The  switchboard  is  of  marble 
and  is  provided  with  General  Electric  switches  and 
meters.  The  station  and  machinery  are  kept  in  an  ex- 
ceptionally clean  condition.  Both  open  and  closed  cars, 
which  are  manufactured  by  the  leading  makers,  are  being 
run.  Some  new  trail  cars  have  recently  been  made  which 
were  manufactured  in  the  company's  own  shops. 

The  cars  are  mounted  on  Bemis  and  McGuire  trucks, 
there  being  thirty-five  of  the  former  and  twelve  of  the 

latter.  There  are  twenty-nine 
single  equipments  of  General 
Electric  30  or  S.  R.  G.  motors, 
and  twelve  double  reduction  mo- 
tors of  the  Edison  type.  Only 
six  cars  have  double  equipments, 
none  of  the  grades  being  very 
heavy.  A  thirty-three  inch  wheel 
is  employed,  and  these  are  pur- 
chased in  the  city  from  the  Dixon 
Car  Wheel  Company,  extensive 
manufacturers  of  steam  car 
wheels.  The  home  made  wheels 
are  said  to  be  giving  excellent 
satisfaction.  The  wheels  are 
bored,  fitted  and  pressed  on  in  the 
company's  shops.  The  motor- 
men  are  provided  with  seats 
which  consist  of  a  circular  stool 
attached  by  a  hinge  to  a  section 
of  gas  pipe  which  rests  in  a  socket 
in  the  platform.  The  cars  are 
equipped  with  the  Meaker  regis- 
ters. 

EMPLOYES. 

From  120  to  130  car  men  are 
employed,  and  the  pay  is  twelve 
and  a  half  cents  an  hour  for  the 
first  four  months'  service,  after  that  fifteen  cents  an  hour 
for  twelve  hours'  work.  In  addition,  a  prize  of  $10  is  given 
each  month  to  the  most  efficient  motorman  and  conductor, 
as  an  incentive  to  higher  service,  and  is  proving  very  satis- 
factory to  both  the  company  and  employes.  The  prize  is 
awarded  at  the  end  of  the  month  by  the  three  principal  of- 
ficers of  the  company,  who  watch  the  men  while  at  work, 
and  in  granting  the  award  efficiency,  merit,  promptness, 
neatness  and  freedom  from  accidents  are  the  factors  which 
govern.  The  parties  receiving  the  prize  cannot  compete 
again  until  the  third  month.  Trackmen  receive  $1.50  per 
day,  aud  the  force  consists  of  both  white  and  colored  men 
in  equal  proportions.  The  cars  are  run  until  eleven  o'clock 
at  night,  except  on  Tuesday,  Thursday  and  Saturday 
nights,  when  they  run  until  twelve  o'clock.  The  employes 
are  furnished  with  a  printed  card,  on  which  the  routes  and 
the  headway  are  indicated.  The  headway  is  from  nine  to 
forty  minutes,  according  to  the  importance  of  the  route. 

A  NOVEL  ADVERTISING  SCHEME. 

A  plan  for  utilizing  the  trolley  pole  for  sporting  an 
advertising  banner  has  recently  been  designed.  The  ban- 
ner consists  of  a  triangular  frame  formed  of  light  strips 
of  wood  which  is  covered  by  canvass,  being  about  eight 
feet  long  and  two  feet  wide.  The  frame  is  supported 
from  the  trolley  pole  so  that  the  lower  edge  is  parallel 
with  the  roof  of  the  car,  and  is  left  free  to  swing  sideways. 

Houston  is  the  only  city  of  which  we  have  heard  that 
has  ever  been  treated  to  a  street  railway  parade.  Some 
months  ago  a  parade  of  the  street  cars  was  improvised, 
the  cars  being  collected  from  the  different  routes  and 
moved  one  after  the  other  over  the  different  divisions  of 
the  line,  one  or  two  cars  being  left  on  each  division  for  the 
accommodation  of  passengers.  The  cars  were  handsomely 
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decorated,  the  principal  one  having  flags  and  a  number  of 
electric  lights,  one  of  the  principal  designs  being  a  revolv- 
ing star  composed  of  colored  lights.  A  bobtail  car,  in 
which  a  worn  out  mule  was  the  only  passenger,  brought 
up  in  the  rear,  and  which  bore  the  legend  "Our  occupa- 
tion is  gone."  The  cars  were  crowded  with  enthusiastic 
patrons  during  the  entire  parade. 

We  were  treated  to  a  ride  over  nearly  all  the  routes 
in  the  city,  and  must  say  that  few  cities  present  so  many 
attractions  of  beautiful  homes,  fine  lawns,  ornamental 
shrubs  and  shade  trees,  and  imposing  business  blocks  as 
are  to  be  found  in  Houston. 

Officers  of  the  company:  O.  M.  Carter  is  president, 
H.  F.  McGregor,  vice-president  and  general  manager, 
OA.  McKinney,  secretary  and  treasurer,  and  F.  Mundes, 
superintendent.  C.  B.  F. 


Time  Schedule  for  Running  Cars. 


We  present  herewith  a  time  schedule  for  running 
cars,  drawn  up  by  James  Bricker,  of  the  Philadelphia 
Traction  Company,  which  will  be  found  explicit  and  com- 
pact. The  form  shows  twenty-one  cars,  together  with 
the  starting  time  for  each.  The  time  per  trip  allowed  is 
about  an  hour,  and  325  trips  are  arranged  for,  the  head- 
way during  the  day  being  three  minutes. 

The  conductor's  trip  card,  or  coupon,  as  it  is  known 
in  Philadelphia,  or  way  bill,  as  it  is  sometimes  called, 


Organization  of  a  Connecticut  Street  Railway 
Association. 


Representatives  of  several  street  railway  companies 
of  Connecticut  met  at  the  Tontine  Hotel,  New  Haven, 
on  April  3,  for  the  purpose  of  forming  a  state  association. 

The  matter  of  forming  such  an  association  has  been 
considered  for  several  months.  Among  those  present 
were  H.  Holton  Wood,  of  Derby  Street  Railroad,  Derby; 
F.  S.  Wardwell,  of  Edgewood  Avenue  Railroad,  New 
Haven;  M.  R.  Smith,  George  Terry  and  A.  M.  Young,  of 
Waterbury  Street  Railroad,  Waterbury;  J.  M.  Townsend, 
of  Lake  Saltonstall  Railroad;  G.  A.  W.  Dodge,  S.  H. 
Wagner  and  David  Corey,  of  New  Haven  Street  Railway 
Company;  R.  A.  Fosdick,  of  Stamford  Street  Railroad; 
E.  S.  Goodrich,  of  Hartford  &  Wethersfield  Railroad, 
H.  S.  Parmelee,  of  Fair  Haven  &  Westville  Railroad;  Israel 
A.  Kelsey,  of  Winchester  Avenue  Company,  and  E.  B.  Hill, 
of  Norwalk  Street  Railroad,  Norwalk. 

H.  Holton  Wood  presided  and  R.  A.  Fosdick  acted  as 
secretary.  It  was  voted  to  form  an  organization  which 
will  be  incorporated  as  the  Connecticut  Street  Railway 
Association.  By-laws  were  then  adopted,  and  the  purpose 
of  the  organization,  as  set  forth,  is  as  follows: 

"  The  object  of  this  Association  shall  be  the  acquisi- 
tion of  experimental,  statistical  and  scientific  knowledge 
relating  to  the  construction,  equipment  and  operation  of 
street  railways,  and  the  diffusion  of  this  knowledge  among 
members  of  this  Association,  with  the  view  of  increasing 


SCHEDULE. 


Car  Nos 


Time  of  Forenoon  Cars 


Time  of  Afternoon  Cars 


Time  of  Night  Cars 


 I  35 

45  X  48 

48  X  51 

51  X  54 

54  57 

57  11 


12 

8 

6 

9  X 
12  X 


is  x  la 


20 
24 
29 
32 
40 


24 
28 
32 


40 
51 
54 
57 
IO 
3 


X  54 

X  57 
X  9 


21  X  24 


28 
32 
36 
40 
45 


45  I 

57  X 


12 


IO  11 


12 


I  55 
X  6 
X  9 
X  12 

I  15 
18 


12  I  15 

15  18 

18  I  21 

21  X  24 

24  X  27 


27  X  3U 


36 
40 
44 

48 
55 


40 
44 
48 
52 


33 
44 
48 
52 
56 
1  1 


36 
48 
52 
56 
10 
5 


« 

X  18 

X  21 
X  24 
27 
30 


33 
36 
39 
X  42 


45 
56 
8 
4 
8 
15 


14  15 


12  I  lb 
21  X  24 
24  X  27 
27  X  30 
33 


33 


39 
42 

45  X 
48  X 


36 


51  X  64 

7 

4 

8 
12 
20 


12 
16 
25 


16  17 


30  X  83 


38 
36 


36 
39 
42 


42 
45 
48 
51  X 
54  X 
57  X 


12 
16 

20 

30 


18      19      20  21 


28  I  32 
33  X  36 
36  X  39 
3<i  X  42 
45 
48 


48 
51 
54 
57  X 
5  X 
4 
12 
16 
20 
25 
35 


12 
16 

20 
24 
30 
40 


should  be  marked  with  the  number  of  the  runs  before 
being  issued.  In  this  way  the  latter  can  find  his  cars  and 
time  as  well  as  his  relief  for  meals. 


Electric  Railways  for  Brussels. 


The  managers  of  the  Brussels  Tramway  Company 
have  decided  to  install  the  electric  system  on  two  of  its 
principal  lines,  having  an  aggregate  length  of  five  and  a 
half  miles.  The  work  of  construction  will  be  pushed 
rapidly  forward.  These  two  lines  have  each  a  compara- 
tively important  traffic,  are  double  tracked,  and  have 
grades  from  4.6  to  4.8  per  cent.,  extending  a  distance  of 
from  a  quarter  to  half  a  mile.  The  trolley  system  will  be 
used. 

The  central  station  will  be  located  on  Rue  Brognitz. 
The  current  will  be  supplied  by  five  dynamos  of  100  k.  w. 
each,  furnished  by  the  Union  Elektricitats  Gesellschaft  of 
Berlin,  which  will  install  the  entire  plant.  The  engines 
will  be  of  160  h.  p.,  and  of  the  Mcintosh  &  Seymour  type. 


The  plan  of  an  electric  railway  between  Philadelphia 
and  Harrisburg  is  being  rapidly  pushed  forward  under 
the  direction  of  the  Pennsylvania  Traction  Company,  of 
which  J.  J.  Patterson,  of  Lancaster,  is  president.  The 
roadbed  will  be  of  the  best  construction,  a  seventy  pound 
rail  will  be  used,  and  there  will  be  no  grades  exceeding 
4  per  cent.  The  company  is  now  in  consultation  with  the 
electrical  manufacturing  concerns,  in  reference  to  the 
question  of  installing  a  number  of  power  stations  or  long- 
distance transmission  of  power  plants  with  motor  gener- 
ators. 


RUN  GUIDE  TO  SCHEDULE. 


Early 

Forenoon 

Afternoon 

Late 

Afternoon 

Night 

Swing 

Forenoon 

Night 

Runs. 

Cars. 

Cars. 

Runs. 

Cars. 

Cars. 

Runs. 

Cars. 

Cars. 

1 

1 

9 

14 

1 

9 

22 

14 

1 

2 

2 

10 

15 

2 

11 

23 

15 

2 

3 

3 

11 

16 

3 

12 

24 

16 

3 

4 

4 

12 

17 

4 

14 

25 

17 

4 

5 

5 

13 

18 

5 

15 

26 

18 

5 

6 

6 

14 

19 

6 

17 

27 

19 

6 

7 

7 

15 

20 

7 

IS 

28 

20 

7 

8 

8 

16 

21 

8 

20 

29 

21 

8 

9 
10 

9 

17 

10 

18 

11 
12 
13 

11 

19 

20 

If  the  trippers  are  put  on  they  will  run  in  the 

12 

positions  marked  x  and  while  running  tue  head- 

13 

21 

way  will  be  two  minutes. 

the  accommodations  of  passengers,  improving  the  service, 
and  the  establishment  and  maintenance  of  a  spirit  of  fra- 
ternity among  the  members  of  the  Association  by  social 
intercourse,  and  the  encouragement  of  cordial  and  friendly 
relations  between  the  roads  and  the  public;  also  to  har- 
monize the  interests  of  the  street  railway  companies  of 
Connecticut  and  to  secure  uniformity  in  regulating  the 
construction  and  operation  of  such  companies." 

It  was  then  voted  to  hold  the  annual  meeting  of  the 
Association  on  the  third  Wednesday  in  November,  and 
the  headquarters  will  be  where  the  secretary  resides. 

The  following  named  officers  were  elected  for  the 
ensuing  year:  H.  Holton  Wood,  president;  Henry  S.  Par- 
melee, vice  president;  E.  S.  Goodrich,  of  Hartford,  treas 
urer;  R.  A.  Fosdick,  of  Stamford,  secretary;  A.  M.  Young, 
of  Waterbury,  G.  A.  W.  Dodge  and  I.  A.  Kelsey,  executive 
committee. 

  ■  •  •  > «—  

The  Metropolitan  Street  Railway  Company,  of  New 
York,  on  April  17,  received  permission  from  the  State 
Railroad  Commissioners  to  cable  its  Lexington  Avenue  line 
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Practical  Notes  on  Rope  Driving — Part  II. 


By  M.  E. 


Strength  of  Ropes. — The  strength  of  rope  necessarily 
depends  upon  the  tenacity  of  the  individual  fibres  of  which 
it  is  composed,  but  at  least  only  a  relatively  small  propor- 
tion of  the  aggregate  fibre  strength  is  realized  in  the  fin- 
ished rope.  This  loss  is,  in  the  main,  occasioned  by  the 
"  twist  "  given  to  the  strands  in  forming  the  rope,  and 
which  causes  the  individual  fibres  to  lie  in  spirals,  in  which 
form  they  are  obviously  in  a  less  advantageous  position  to 
resist  tensile  stress  than  if  laid  side  by  side.  It  will  be 
clear  that  the  harder  the  rope  is  twisted,  the  greater  will 
be  the  angle  which  the  fibres  form  with  the  direction  of 
the  axis  of  the  rope;  consequently,  the  stress  on  the  fibres 
becomes  more  of  a  bending  and  less  of  a  direct  tensile 
character,  thus  diminishing  the  ultimate  strength  of  the 
rope.  And  here  it  may  be  said  that  it  is  desirable  to 
clearly  distinguish  between  "  hard  "  and  "  lightly  "  twisted 
rope  of  the  same  diameter  on  the  one  hand,  and  those 
formed  of  the  same  number  of  yarns  on  the  other.  Thus,  as 
mentioned  in  the  first  article,  a  "  hard  "  twisted  rope  is 
materially  stronger  than  a  soft  or  "lightly"  twisted  rope 
of  the  same  diameter.  But  by  hard  twisting  a  lightly 
twisted  rope,  its  strength  is  reduced,  for  the  reason  just 
referred  to.  In  the  first  case,  although  each  fibre  is  weak- 
ened by  hard  twisting,  the  greater  number  of  fibres  con- 
tained in  a  rope  of  given  diameter  more  than  compensates 
for  the  weakening  effect  of  the  twist.  In  the  second  case 
there  is  no  such  compensating  influence. 

The  reduction  of  strength  due  to  twist  will  be  greater 
in  those  fibres  or  yarns  farthest  from  the  center  of  the 
strand,  for  if  a  definite  amount  of  twist  be  given  to  a  bun- 
dle of  fibres  of  uniform  length,  it  is  clear  that  the  outer 
fibres  will  lie  in  a  much  longer  spiral  path  than  those 
near  the  center  of  the  bundle.  Consequently,  they  will  be 
subjected  to  a  considerable  initial  stress,  while  they  will 
also  be  much  less  effective  in  resisting  the  working  stress 
on  the  rope.  The  larger  the  rope,  the  more  pronounced 
will  this  unequal  distribution  of  stress  become;  this  no 
doubt  accounts,  to  a  large  extent,  for  the  lower  strength, 
per  unit  of  sectional,  of  large  ropes  as  compared  with 
those  of  smaller  diameter. 


TABLE  I. 


ULTIMATE  STRENGTH  OF  ROPES. 


Diam.  of  Rope 

Hemp. 

Manilla. 

Cotton. 

Yz  ins. 

2,100  lbs. 

2.000  lbs. 

1,750  lbs. 

%  " 

3.150  " 

3,000  " 

2,650  " 

X  " 

4,400  " 

4,200  " 

3,70O  *' 

n  " 

5,750  •' 

5,600  " 

4-950  " 

1 

7,350  " 

7.000  " 

6,200  " 

iVs  " 

8,900  " 

8,600  " 

7.500  " 

1 1 ,000   ' ' 

10,500  " 

9,250  " 

*rt  " 

13,000  " 

12,500  " 

1 1 ,000   ' ' 

i'A  " 

15.500  " 

14,900  " 

13,200  " 

iH  " 

18,000  " 

17,100 

15,000  " 

20,300  " 

19,400  " 

17,000  " 

2 

26,200  " 

25,000  " 

82,  OOO  " 

Various  endeavors  have  been  made  to  minimize  the 
loss  of  strength  due  to  twist,  and  in  some  methods  of  man- 
ufacture this  has  been  accomplished  by  spirally  winding 
around  a  central  core,  successive  layers  of  yarn,  until 
the  full  diameter  of  the  strand  is  obtained.  In  this 
way  the  lengths  of  the  yarns  gradually  increase  as  the 
diameter  of  the  strand  augments,  and  each  yarn  is  thereby 
enabled  to  approximately  take  its  share  of  the  load.  Re- 
cent tests  have  demonstrated  the  fact  that  by  this  method 
of  construction  the  strength  of  cotton  rope  is  very  materi- 
ally increased.  It  is  also  claimed  for  interstranded  rope 
that  it  lasts  longer,  since  the  wearing  away  of  the  outer 
layers  still  leaves  a  complete,  though  somewhat  smaller, 
rope  to  do  the  work.  This  rope  is  somewhat  more  costly 
to  manufacture  than  the  older  construction,  but  the 
material  advantages  gained  would  appear  to  far  outweigh 
this  objection. 


The  strength  of  hemp,  manilla  or  cotton  ropes  varies 
considerably  and  no  very  uniform  results  are  obtainable, 
while,  as  previously  mentioned,  the  ultimate  strength  per 
square  inch  of  section  is  less  in  the  larger  sizes  than  in  the 
smaller.  Table  I  gives  what  may  be  taken  as  fairly  rep- 
resentative values  of  the  ultimate  strength  of  ropes  as 
deduced  from  the  results  of  a  number  of  experiments. 

The  mistake  is  frequently  made  of  assuming  that 
cotton  rope  is  considerably  weaker  than  either  hemp  or 
manilla.  It  is  certainly  the  weakest  rope  of  the  three,  so 
far  as  ultimate  strength  is  concerned,  but  as  the  working 
stress  is  only  a  very  small  proportion  of  the  ultimate,  the 
difference  in  strength  becomes  insignificant.  In  any  case  it 
is  probably  wholly  neutralized  by  the  more  pliable  nature 
and  better  wearing  qualities  of  the  cotton  rope.  Hence- 
forth, therefore,  we  will  consider  hemp,  manilla  and  cotton 
rope  to  be  of  practically  equal  strength  and  that  the 
maximum  working  stress  to  which  they  should  be  sub- 
jected should  not  exceed  200^ — that  is,  about  3  per  cent, 
of  their  ultimate  strength- — for  durability  and  satisfactory 
working.  The  following  table  gives  exact  and  approxi- 
mate values  of  the  working  stress  for  the  sizes  of  ropes 
usually  employed: 


TABLE  II. 

WORKING  STRESSES  FOR  ROPES. 


d  = 

Diam.   of  Rope. 
Inches. 

Maximum  Total  Stress  in  lbs. 

Exact. 

Approximate. 

5o 

5o 

H 

78 

80 

% 

112 

no 

152 

150 

1 

200 

200 

253 

250 

1% 

312 

310  , 

irt 

378 

380 

i'A 

450 

450 

iH 

528 

530 

1% 

612 

610 

2 

800 

800 

Friction,  Te?ision,  Rates,  etc. — The  principles  involved 
in  rope  transmission  are  somewhat  similar  to  those  under- 
lying belt  driving,  but  with  somewhat  important  modifi- 
cations which  call  for  careful  attention.  Considering  the 
tension  in  an  endless  rope  stretched  over  two  grooved 
pulleys,  from  one  of  which  power  is  to  be  transmitted 
to  the  other,  it  will  be  seen  that  when  at  rest  the  initial 
tension  in  each  side  of  the  rope,  is  the  same  in  amount. 
When,  however,  the  driver  commences  to  rotate,  the  ten- 
sion in  the  driving  side  is  increased,  while  that  in  the  follow- 
ing side  is  diminished  by  the  same  amount,  the  average  ten- 
sion remaining  unaltered.  This  action  continues  until, 
should  the  conditions  be  favorable,  the  resistance  of  the 
load  is  overcome  and  the  driven  pulley  rotated.  It  is  ob- 
vious, however,  that  unless  there  is  sufficient  adhesion  be- 
tween the  rope  and  the  pulleys,  the  former  will  slip  in 
the  groove  of  that  pulley  which  offers  the  least  frictional 
resistance. 

Without  entering  into  an  elaborate  mathematical 
investigation  of  this  part  of  the  subject,  it  may  here  be 
sufficient  to  state  that  the  resistance  of  a  rope  to  slip- 
ping in  the  pulley  groove  depends:  (1)  upon  the  coeffi- 
cient of  friction,  fi,  existing  between  the  surface  of  the 
pulley  groove  and  the  rope.  (2)  on  the  angle,  <p,  of  the 
groove;  (3)  upon  the  arc  of  contact  or  portion  of  the  pul- 
ley circumference  embraced  by  the  rope;  (4)  upon  the 
initial  tension,  and  (5)  indirectly  upon  the  velocity  of  the 
rope. 

Experimental  data  are  wanting  as  to  the  coefficient  of 
friction  between  manilla  or  cotton  rope  and  cast  iron 
pulleys.  Its  value  will  obviously  vary  greatly  under  dif- 
ferent circumstances  and  as  regards  the  condition  of 
the  rope,  its  greasiness,  etc.  With  dry  hemp  ropes  a 
coefficient  as  high  as  .28  has  been  experimentally  deter- 
mined, but  under  the  conditions  of  practice,  and  with  the 
ropes  sufficiently  lubricated,  it  would  not,  in  the  writer's 
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opinion,  be  safe  to  count  upon  more  than  one-half  of  this 
amount. 

Pulley  Grooves. — The  action  of  the  wedge-shaped 
groove  has  next  to  be  considered.  The  primary  effect  of 
this  is  to  increase  the  resistance  to  slipping,  since  the 
friction  coefficient  has  now  to  be  multipled  by  the  cose- 
cant of  half  the  angle  of  the  groove,  so  that,  assuming  a 
real  coefficient  of  .14,  the  virtual  coefficients  of  friction 
become: 

Virtual  Coefficient 
For  Groove-angles  of  of  Friction  = 

30  degs.  .54 

35  "  -46 
40   "  .41 

45  "  -36 

50  "  -33 

55  "  -30 

60  "  .28 

The  most  suitable  angle  of  pulley  groove  is  still,  to 
some  extent,  a  mooted  point,  but  the  consensus  of  opinion 
points  to  an  angle  of  45  degs.  for  cotton  rope  as  giving 
the  best  results  in  practice.  It  appears  scarcely  reason- 
able to  suppose,  however,  that  the  most  advantageous 
angle  for  cotton  is  necessarily  also  the  best  for  manilla 
rope.  The  less  yielding  nature  of  the  latter  material 
would  suggest  that  a  somewhat  more  obtuse  angle  (of 
about  40  degs.)  would  be  found  more  suitable,  so  far,  at 
least,  as  regards  durability.  The  most  suitable  angle  of 
groove  is  that  whicli  ensures  the  maximum  frictional 
grip  being  obtained  while  necessitating  the  least  expen- 
diture of  work  in  releasing  the  rope  from  the  pulley 
groove  and  causing  relatively  the  least  injury  to  the 
material.  It  appears  evident,  therefore,  that  the  compro- 
mise between  these  somewhat  conflicting  requirements 
will  be  met  at  a  different  groove-angle  for  materials  which 
differ  so  widely  in  their  nature  as  do  manilla  and  cotton. 

Another  effect  results  from  the  employment  of  fib- 
rous ropes  in  V-shaped  grooves;  and  one  which  is  often 
completely  overlooked.  As  mentioned  above,  the  tension 
in  the  following  side  of  a  rope  transmitting  power  is 
much  less — perhaps  one  fourth  or  one-fifth — of  that  in 
the  driving  side.  Now  that  portion  of  the  rope  which  is 
for  the  moment  entering  the  groove  of  the  driven  pulley, 
is  subject  to  the  slack  side  tension;  but  as  it  passes  round 
the  pulley,  the  stress  in  the  rope  gradually  increases  until 
when  it  leaves  the  groove,  the  tension  is  that  of  the  driv- 
ing side.  Were  the  rope  of  an  unyielding  substance,  no 
effect  would  result,  but  with  a  fibrous  rope,  the  natural 
result  of  this  gradual  increase  of  tension  is  to  cause  the 
rope  to  sink  deeper  into  the  groove,  as  the  point  of  re- 
lease is  approached.  The  contact  line  of  the  rope  and 
pulley  surfaces  is,  therefore,  a  spiral  of  smali  radial 
difference  and  it  follows  therefore,  that  before  slipping 
can  occur,  not  only  the  radial  wedge  effect  of  the  groove, 
but  also  what  the  writer  has  called  the  circumferential 
wedging  effect,  must  be  overcome. 

One  other  point  deserves  mention  as  being  specially 
pertinent  to  the  application  of  ropes  to  dynamo  driving. 
Other  conditions  being  equal,  slipping  will  usually  occur 
on  the  smaller  pulley,  since,  in  the  absence  of  any  arrang- 
ment  to  the  contrary,  it  will  have  the  smaller  arc  of  con- 
tact. Two  principal  methods  of  increasing  the  resistance 
to  slipping  on  the  small  pulley  have  been  adopted  in 
independent  rope  transmissions.  The  first  is  to  increase 
the  coefficient  of  friction  by  using  other  material  than 
cast  iron  for  the  pulley  surface.  This  has  been  done  in 
some  cases  by  using  a  cast  iron  pulley,  the  rim  being 
covered  with  hard  wood  in  which  the  grooves  are  formed. 
This  affords  a  frictional  grip  about  30  per  cent,  greater 
than  with  iron  pulleys,  and  the  only  objection  to  the 
device  is  the  tendency  of  the  timber  to  warp  slightly,  and 
also  of  the  rope  to  wear  the  grooves  to  some  extent. 
The  second  method  consists  in  using  more  acute  grooves 
in  the  smaller  pulley  than  in  the  larger,  thus  increasing 
the  frictional  grip  in  compensation  for  the  smaller  arc  of 
contact.*  If  the  friction  coefficient  be  taken  equal  in 
both  cases,  and  '/.,  and  <za  be  the  angles  of  the  grooves  of 
the  large  and  small  pulley  respectively,  while  <pt  and  <f2 

•The  use,  In  continuous  rope  transmissions,  of  sheaves  of  different  diameters 
having  more  obtuse  grooves  in  the  larger  than  In  the  smaller,  forms  the  subject 
matter  of  a  patent  granted  to  T.  8.  Miller  of  New  York,  0'-  S.  patent  No.  444,919, 
Jan.  20, 1891J 


represent  the  number  of  degrees  in  the  corresponding 
arcs  of  contact,  then 

Cosec  — L^,=  Cosec  "'■  <f„ 
2  2 

Thus,  if  (f  =  -2—      and      is  taken  at  450 
3 

=  2.613  X  - '  ~3-9l 


Cosec 


and  the  value  of  a.2  required  is  thus  found  to  be  300;  this 
therefore,  is  the  angle  of  groove  suitable  for  the  small 
pulley.  In  most  respects  the  latter  of  the  two  arrange- 
ments appears  preferable;  in  some  cases  a  combination  of 
the  two  may  be  found  advantageous. 

In  "  continuous  rope  transmissions  " — in  which  one 
long,  endless  rope  is  employed  wound  in  successive  coils 
alternately  around  each  of  the  two  pulleys — the  requisite 
amount  of  grip  on  the  small  pulley  can  be  readily  obtained 
by  using  a  "winder"  pulley.  In  this  arrangement  the 
smaller  pulley  is  wider  and  contains  more  grooves  than 
the  other,  and  the  rope — after  passing  successively  over 
the  two  pulleys  until  all  the  grooves  of  the  larger  and  a 
similar  number  of  the  smaller  pulley  have  been  filled — is 
then  led  over  an  idle  "winder"  pulley,  thence  back  to  the 
smaller  pulley  and  back  and  forth  over  these  two  pulleys, 
until  all  the  grooves  of  the  small  pulley  are  filled.  The 
rope  is  then  passed  over  a  tension  sheave  and  recom- 
mences its  circuit.  It  is  questionable,  however,  whether 
some  such  arrangement  as  that  devised  by.  Mr.  Miller,  is 
not  quite  as  efficient  as  this  somewhat  complicated 
system,  while  the  former  certainly  has  the  advantage  of 
lower  first  cost  and  smaller  space  occupied — ever  consid- 
erations of  importance  in  the  dynamo  room.  As  will  be 
readily  understood,  the  resistance  to  slipping  could  be 
much  increased  by  increasing  the  initial  tension,  i.  e.,  by 
stretching  the  rope  more  tightly  over  the  pulleys.  This 
plan,  however,  leads  to  a  greater  loss  of  power  not  only 
by  reason  of  the  increased  axle  friction,  but  also  by  caus- 
ing the  rope  to  wedge  more  tightly  into  the  groove  than 
is  desirable.  Evidently  both  effects  tend  to  impair  the 
durability  of  the  plant  and  to  increase  the  risk  of  break- 
down. 

One  other  method  of  diminishing  slip  is  by  using  a 
"  binder"  pulley,  which  by  increasing  the  arc  of  contact 
of  the  rope  with  the  smaller  pulley,  augments  the  frictional 
grip.  The  use  of  this  device  in  belt  transmission  is  com- 
mon, but  with  rope  driving  the  objection  is  that  it  results 
in  contranexure  of  the  rope,  which  it  is  always  very  de- 
sirable to  avoid.  With  wire  rope  it  is  found  that  reverse 
bendings  of  moderate  amount  reduce  the  life  of  the  rope 
by  from  15  to  20  per  cent.,  and  it  seems  only  reasonable 
to  suppose  that  a  somewhat  similar,  though  possibly  not 
so  great  an  effect  will  be  produced  in  the  case  of  fibrous 
ropes. 

Horse  Power  of  Ropes. — In  order  to  obtain  a  rational 
estimate  of  the  power  transmitting  capabilities  of  driving 
ropes,  it  will  be  necessary  to  revert  to  the  tensions  existing 
in  the  driving  and  following  sides,  and  which  has  already 
been  briefly  referred  to.  Representing  by  t  and  t  the 
tensions  on  the  driving  and  following  sides,  respectively, 
it  will  be  seen  that  since  these  are  opposing  forces,  the  net 
tension  available  for  power  transmission  is  t  — /,  so  that  if 
r  is  the  resistance  overcome  at  the  circumference  of  the 
driven  pulley,  then  t— /=R.    The  ratio  of  the  tensions, 

r  y  =—  j  depends  upon  the  frictional  grip  of  the  rope  in 

the  pulley  groove,  and  at  the  instant  when  stopping  is 
about  to  occur,  it  can  be  shown  that 

log  r  =  0. 007578  , a  cr,  (l) 

H  being,  as  before,  the  co-efficient  of  friction,  and  f.,  the 
number  of  degrees  in  the  smaller  arc  of  contact. 

The  resistance  overcome  at  the  circumference  of  the 
pulley  when  a  given  amount  of  power  is  being  trans- 
mitted is 

R  _  H  P  X  33»°°° 
v 

in  which  H  P  is  the  horse  power  transmitted,  and  v  the 
velocity  of  the  rope  in  feet  per  minute.    Then  as    — =  r 
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R  =  T 


and  t  —  /=r,  it  follows  that 

To  facilitate  calculations  of  this  kind,  the  writer  has 
calculated  from  (1)  the  values  of  (- — given  in  the  fol- 
lowing table. 

TABLE  III.— TABLE  OF  ROPE  POWER  CONSTANTS. 
r — I 


o  °S 

« tJ 

H  B 

E  § 


Virtual  Coefficients  of  Friction. 


.  20 

.25 

•30 

•35 

.40 

■45 

•50 

•55 

.60 

•65 

.70 

80 

.  242 

.290 

•337 

.382 

■425 

•465 

.500 

•535 

.567 

•595 

.622 

84 

.253 

.305 

•354 

.401 

■444 

.484 

•519 

•553 

.585 

.6r4 

.640 

88 

.264 

•319 

•  3^7 

.415 

•439 

■  500 

•535 

•569 

.601 

.631 

.658 

92 

•  275 

.328 

.382 

■431 

■473 

•514 

•553 

•587 

.618 

.648 

.674 

96 

.28  5 

•342 

•394 

•444 

.490 

•53o 

•567 

.601 

•633 

.664 

.690 

100 

•295 

•354 

.408 

.456 

.  502 

•545 

.583 

.617 

.649 

.678 

•  705 

104 

.305 

•363 

.418 

.470 

•517 

•559 

•597 

.632 

.663 

.693 

.719 

108 

•315 

■375 

•43' 

■  484 

■530 

•572 

.611 

.645 

.677 

.  706 

•  732 

112 

■  324 

.386 

•444 

■497 

■543 

•585 

.624 

.660 

.691 

.  720 

•  746 

116 

•333 

•  398 

•456 

.509 

•555 

•598 

•  637 

.672 

.704 

.732 

.758 

120 

•342 

.408 

.468 

.521 

•  567 

.611 

•  650 

•  683 

■715 

•743 

.769 

124 

•  350 

.418 

.476 

•532 

.  580 

.622 

.662 

•695 

•727 

■755 

.781 

128 

•359 

.428 

.490 

•543 

•  591 

•634 

•  673 

.706 

■737 

.765 

.791 

132 

•367 

.438 

.498 

■553 

.601 

■645 

.683 

.718 

.748 

•776 

.801 

136 

•  378 

•  447 

.510 

•  563 

.612 

.656 

.694 

.728 

■  758 

•  785 

.810 

140 

.386 

•456 

•519 

■  574 

.624 

.666 

.705 

•739 

.768 

•  795 

.819 

144 

•394 

•  465 

.528 

.585 

•  634 

.677 

■715 

.748 

■  778 

.805 

.827 

148 

.404 

.476 

•539 

•595 

.644 

w.686 

•725 

•758 

.787 

.813 

.836 

152 

.411 

.484 

•550 

.604 

•654 

.697 

•734 

.767 

.796 

.821 

•844 

156 

.418 

•  495 

•  556 

.614 

.663 

.  706 

•743 

.776 

.  804 

.829 

.851 

160 

.428 

•  502 

•569 

.624 

.672 

•715 

•752 

•784 

.812 

■  837 

.858 

164 

•435 

•512 

•570 

.632 

.681 

•  724 

.761 

.792 

.820 

•  844 

.865 

168 

•444 

.519 

.585 

.641 

.690 

•732 

.769 

.800 

.827 

.851 

.871 

172 

.450 

.528 

■593 

.650 

.699 

.741 

•777 

.808 

.834 

.857 

.878 

176 

•459 

•535 

.603 

•  659 

.707 

•749 

•  784 

.815 

.841 

.864 

.883 

180 

•  465 

•543 

.611 

.666 

•715 

•757 

.792 

.822 

.848 

.870 

.889 

The  method  of  determining  the  horse  power  of  a  rope 
by  means  of  the  table  is  as  follows:  Find  from  the  table 
the  constant  corresponding  to  the  number  of  degrees  in 
the  arc  of  contact  of  the  smaller  pulley  and  the  virtual 
coefficient  of  friction,  the  angle  of  the  groove,  condition 
and  material  of  rope,  etc.,  being  taken  into  account  in 
selecting  the  latter  value.  Multiply  the  constant  so  found 
by  the  maximum  tension  allowable  in  the  rope,  according 
to  size  and  material  (see  Table  II.).  The  product  multi- 
plied by  the  velocity  of  the  rope  in  feet  per  minute  and 
divided  by  33,000,  gives  the  maximum  horse  power  trans- 
mitted. As  will  be  seen  later,  the  effect  of  centrifugal  force 
requires  to  be  considered  when  high  speeds  are  employed. 
If  it  be  required  to  determine  the  number  of  ropes  neces- 
sary to  transmit  a  definite  amount  of  power,  the  constant 
taken  from  the  table  is  to  be  multiplied  by  the  velocity  of 
the  rope  in  feet  per  minute  and  divided  by  33,000  h.  p. 
This  will  give  the  required  aggregate  tension  on  the  ropes, 
and  their  diameter  d  and  number  n  may  then  be  selected 
as  circumstances  may  dictate. 

The  foregoing  is  an  accurate  method  of  computing 
the  power  of  ropes,  but  for  ordinary  conditions  the 
approximate  rules  subsequently  given  will  be  found  suffi- 
ciently correct  for  all  practical  requirements. 

(To  be  Continued?) 


Notes  From  England. 


(From  our  London  Correspondent?) 


The  Thomson  Welding  Company  has  shipped  a 
motor  dynamo  car  to  Brooklyn,  N.  Y.  It  was  built  for 
the  Johnson  Company,  of  Johnstown,  Pa.,  and  will  be  used 
in  Brooklyn  by  the  electrical  department  of  that  com- 
pany for  welding  rails  for  the  Nassau  Electric  Railroad. 


The  promoters  of  the  new  electric  railroad  between 
Rockford  (111.)  and  Dixon  recently  held  a  meeting  in  the 
latter  city,  at  which  it  was  decided  to  build  at  once  be- 
tween Oregon  and  Dixon.  J.  S.  Ticknor,  of  Rockford, 
is  president  of  the  company. 


The  question  of  the  price  to  be  paid  by  local  author- 
ities on  purchasing  tramways  from  the  owning  com- 
panies under  the  terms  of  the  Tramways  Act  is  still  unde- 
cided, for  conflicting  decisions  of  different  courts  of  law 
call  for  a  speedy  judgment  by  the  House  of  Lords,  which 
is  the  supreme  court  of  appeal  for  the  United  Kingdom. 
Since  the  London  Street  Tramways  Company  obtained 
a  decision  in  favor  of  rental  value,  the  London  County 
Council  has  taken  the  case  to  the  English  Court  of  Appeal, 
where  it  has  been  heard,  but  judgment  has  not  yet  been 
given.  In  whichever  way  the  case  is  decided,  it  is  certain 
that  an  appeal  will  be  made  to  the  House  of  Lords.  In 
Scotland  the  case  of  the  Edinburgh  Town  Council  and 
the  Edinburgh  Street  Tramways  Company  has  been  de- 
cided in  a  totally  different  way.  The  Outer  House  judge 
in  the  Court  of  Session  decided  in  favor  of  the  Town 
Council,  namely,  that  structural,  not  rental,  value  should 
be  paid  for  the  lines.  On  appeal  this  view  was  affirmed. 
With  the  promptitude  which  distinguishes  Scotch  law 
from  English,  the  Edinburgh  case  has  already  been  ap- 
pealed to  the  House  of  Lords,  and  just  at  the  time  of  writ- 
ing I  see  it  intimated  in  the  official  records  of  the  House 
of  Lords  that  the  time  for  the  lodging  of  the  printed  case 
for  the  appeal  is  fixed  for  a  date  not  later  than  May  24. 
Thus  it  is  probable  that  the  final  decision  in  the  Scotch 
case  will  be  first  after  all.  In  regard  to  Leeds,  the  litiga- 
tion has  not  yet  been  opened.  Until  these  cases  are 
finally  settled,  the  tramway  companies  and  the  local  author- 
ities will  not  know  how  they  are  to  stand  in  the  future. 

Tramway  men  rejoice  that  the  Leeds  Town  Council 
has  definitely  decided  not  to  work  the  lines  itself,  but  to 
let  them  to  a  company. 

The  Liverpool  Elevated  Electric  Railway  has  been 
attracting  a  good  deal  of  attention  lately,  as  two  exhaust- 
ive papers  upon  it  were  read  recently  at  a  crowded  meet- 
ing of  institution  and  civil  engineers,  and  at  two  subse- 
quent meetings  the  whole  subject  was  exhaustively  dis- 
cussed by  many  of  the  foremost  civil  and  electrical 
engineers  in  England.  The  equipment  and  operation  of 
the  line  were  highly  praised,  and  it  was  mentioned  as 
showing  the  excellence  of  the  electrical  arrangements 
and  workmanship  that  the  leakage  does  not  exceed  two 
amperes.  Since  the  company  took  over  the  working  on 
January  1,  from  the  contractors,  it  has  found  the  traction 
charges  to  be  only  about  7.5  cents  per  train  mile.  Pre- 
viously the  contractor  was  paid  8  cents.  The  train,  with 
passengers,  weighs  about  thirty-eight  tons.  For  the  half 
year  ending  December  last,  the  total  expenses  were 
twenty-seven  cents,  and  total  receipts  thirty-six  cents  per 
train  mile.  The  5  per  cent,  preferred  dividends  were 
paid,  and  1  per  cent,  on  the  common  stock. 

The  City  &  South  London  Electric  Railway  is  not 
yet  improving  its  position,  as  for  the  past  half  year  the 
ordinary  shareholders  have  to  be  content  with  a  dividend 
of  only  yh  per  cent,  against  24  per  cent,  in  the  previous 
half  year.  It  is  gratifying,  however,  that  this  result  is  not 
due  to  an  increase  in  the  working  expenses,  but  to  a  fall- 
idg  off  in  the  number  of  passengers.  This  evil  can  only 
be  temporary.  The  total  working  expenses  per  train  mile 
were  31.62  cents,  which  is  the  lowest  since  the  line 
opened.  In  the  previous  half  year  they  were  33  cents, 
which  was  then  the  lowest  on  record.  The  receipts  per 
train  mile  were  47.32  cents  against  51  08  cents  in  the  pre- 
vious half  year.  The  weight  of  the  train  is  almost  exactly 
the  same  as  that  on  the  Liverpool  Elevated  Electric  Rail- 
way, so  that  it  will  be  seen  the  advantage  is  with  the  lat- 
ter so  far  as  expenses  are  concerned,  though  on  the  other 
hand  the  receipts  are  also  lower.  The  Liverpool  line  has 
the  advantage,  too,  of  having  cost  less  than  a  third  of  the 
money  per  mile  which  was  required  for  the  London  line 
with  its  deep  tunnels. 

Owing  to  a  difficulty  arising  from  the  narrowness  of 
the  road  at  one  point,  it  appears  that  the  extension  of 
one  and  a  half  miles  of  street  of  the  Brixton  cable  tram- 
way cannot  be  carried  out.    The  extension  will,  however, 
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reach  about  three-quarters  of  a  mile.  It  is  probable  that 
negotiations  will  be  opened  for  widening  the  road  so  that 
the  whole  of  the  original  scheme  may  be  realized. 

The  issue  to  the  public  of  preferred  stock  in  the  new 
Edinburgh  &  District  Tramway  Company,  which  has 
been  organized  by  Dick,  Kerr  &  Company,  to  supply  capi- 
tal for  working  the  recently  leased  Edinburgh  lines,  has 
been  a  great  success.  The  amount  was  ,£75,000  and 
though  there  was  very  little  advertising,  the  second  day 
the  directors  found  that  the  capital  had  already  been  ap- 
plied for  twice  over,  and  the  lists  were  thereupon  closed. 

The  prospectus  has  just  been  issued  of  the  Hamp- 
stead  &  St.  Pancras  Railway,  so  that  work  may  soon  be 


Genett  Improved  Air  Brake. 

The  desirability  of  having  a  more  effective  brake  for 
street  cars  than  that  which  can  be  operated  by  hand 
power  showed  itself  early  in  the  use  of  electric  cars,  and 
the  greater  weight  of  electric  cars  and  the  higher  speed 
at  which  they  are  run,  makes  the  question  of  stopping 
them  an  entirely  different  problem  than  when  horse  power 
was  used  as  a  motive  power.  The  use  of  air  for  operat- 
ing power  brakes  of  this  kind  naturally  suggested  itself, 
owing  to  the  extensive  use  of  this  style  of  brake  for  steam 
cars,  and  to  the  fact  that  it  had  shown  itself  superior  to 
any  other  agent  in  many  years  of  trial  on  these  roads. 


FIC.  1  —CAR  EQUIPPED  WITH  GENETT  DUPLEX  AIR  BRAKE  SYSTEM. 


started.  This  is  one  of  the  Greathead  tunnel  railways 
dealt  with  in  the  articles  in  the  Street  Railway  Journal 
on  underground  lines  for  London.  It  was  expected  that, 
as  the  grades  are  heavy,  cable  traction  would  be  used, 
but  the  directors  have  decided  to  adopt  electricity.  The 
result  will  be  interesting.  The  Waterloo  &  City  Railway 
prospectus  has  also  been  issued,  but  not,  I  believe,  to  the 
public,  as  the  stockholders  of  the  London  &  South  West- 
ern Railway  Company,  which  is  to  work  the  new  line, 
were  prepared  to  take  up  the  whole  issue.  A  3  per  cent, 
guaranteed  dividend  is  to  be  paid,  with  a  proportion  of 
any  further  profits  to  accrue. 

All  difficulties  with  the  local  authority  in  the  way  of 
adopting  electricity  on  the  Coventry  tramways  seem  now 
to  have  been  overcome,  and  it  is  expected  that  the  work 
of  conversion  will  shortly  be  commenced. 


Having  these  facts  in  mind,  the  Genett  Air  Brake  Com- 
pany of  Chicago  and  New  York,  placed  upon  the  market 
its  system  of  air  brakes,  which  has  shown  itself  particu- 
larly well  adapted  to  the  exigencies  of  street  car  service. 

We  present  on  this  page  engravings  showing  the  im- 
proved duplex  system  of  air  brakes  of  this  company, 
which,  for  simplicity,  durability  and  convenience  corn- 


Gas  Motors. 


According  to  a  report  of  United  States  Consul  Gen- 
eral Mason,  at  Frankfort,  Germany,  a  great  deal  of  atten- 
tion is  being  paid  at  the  present  time  by  street  railway 
engineers  in  Europe  to  gas  motors.  Practical  trials  have 
been  made  at  Neufchatel,  Switzerland,  and  at  Dresden, 
with  satisfactory  results.  Neufchatel  cars  run  at  an 
average  speed  of  eleven  miles  an  hour,  at  a  cost  for  gas 
of  2  9  cents  per  car  mile,  with  gas  at  $1.09  per  1,000  ft. 
txcellent  results  have  also  been  obtained  at  Dresden. 


FIG.  2—  BRAKE  CYLINDER— GENETT  SYSTEM. 

mends  itself  to  street  railway  managers.  An  important 
improvement  adopted  in  this  system  is  the  encased  air 
compressor  (Fig.  4).  The  experience  of  electrical  engi- 
neers in  street  railway  work  has  demonstrated  the  desir- 
ability of  encasing  the  electric  motor  and  all  moving 
parts  located  under  the  car.  As  will  be  seen,  this  idea 
has  been  closely  followed  in  the  apparatus  illustrated. 
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The  compressor  shown  in  Fig.  4  is  just  one  quarter  size, 
which  makes  the  entire  length  less  than  twenty  inches. 
It  is  double  acting,  is  mounted  directly  on  the  axle,  and 
is  completely  encased  so  as  to  entirely  protect  it  from  the 
dust  and  dirt  of  the  street.  This  casing  also  makes  the 
equipment  entirely  noiseless  in  its  operation.  The  work- 
ing parts  of  this  compressor  run  in  oil  so  that  the  amount 
of  care  required  is  reduced  to  a  minimum,  and  the  corn- 


brake  cylinder  and  air  pump  under  full  control  of  the 
motorman,  and  enables  him  to  instantly  apply  the  brake 
shoes  either  in  a  mild  manner  for  slowing  down  the  car 
or  making  a  service  stop  or  bringing  the  full  pressure 
to  the  wheel  when  the  emergency  stop  is  wanted.  The 
handle  is  detachable  like  the  handle  of  the  motor  controller. 


-LONGITUDINAL  SECTION  OF  BRAKE  CYLINDER— GENETT  SYSTEM 


FIG.  5.— CONTROLLER  HANDLE— GENETT  SYSTEM. 


pressor  will  run  without  attention,  except  to  keep  a  full 
oil  supply.  This  type  of  compressor  can  be  attached  to 
all  cable  cars,  and  to  any  electric  motor  car  where  there  is 
a  free  axle.  Where  the  large  type  of  motors  are  mounted 
on  both  axles,  one  of  them  can  be  shifted  so  as  to  get  the 
combined  axle  space  between  motor  and  hubs  of  wheels. 
This  lias  been  done  in  a  satisfactory  manner  on  a  number 
of  lines  which  have  been  equipped.  With  the  present 
tendency  in  building  smaller  motors,  the  required  axle 
space  on  new  equipments  can  be  readily  had. 

In  starting  out,  the  compressor  fills  the  reservoirs  to  a 
pressure  of  thirty  pounds  before  the  car  has  traveled  360 
ft.  In  making  a  stop  only  two  or  three  pounds  registered 
pressure  is  required,  and  this  the  compresssor  furnishes 
again  before  the  car  has  traveled  sixty  feet.  The  reser- 
voirs, however,  have  sufficient  capacity  so  that  they  hold 


FIG.  4— DUPLEX  COMPRESSOR,  ONE-FOURTH  SIZE-GENETT  SYSTEM. 


in  reserve  ten  times  the  amount  of  air  required  to  stop  a 
car  even  without  additional  supply;  hence  the  air  reser- 
voir is  practically  inexhaustible.  After  the  reservoirs  are 
filled  to  their  proper  pressure  a  regulator  cuts  off 
the  connection  between  them  and  the  compressor,  so  that 
no  more  air  is  pumped  into  them,  and  the  compressor 
revolves  without  taking  power  from  the  axle.  The  regu- 
lator also  operates  so  that  the  compressor  does  not  com- 
mence to  pump  air  into  the  cylinders  until  the  car  has 
attained  a  little  headway.  In  this  way  there  is  no  added 
load  on  the  motors  on  account  of  the  air  brake  at  the  time 
of  starting  the  car. 

A  view  of  the  controlling  valve  employed  with  the 
Genett  air  brake  system  is  shown  in  Fig.  5  This  valve  is 
carried  on  the  platform  and  completely  places  both  the 


so  that  when  the  motorman  changes  platforms  at  the  end 
of  a  trip  he  can  carry  the  handle  with  him  and  attach  it 
to  the  controlling  valve  at  the  other  end  of  the  car.  Where 
cars  are  operated  in  trains,  the  only  apparatus  required 
on  the  trail  cars  consists  of  the  brake  cylinder,  hose  coup- 
ler and  the  ordinary  brake  gear,  the  air  being  taken  from 
the  reservoir  on  the  motor  car.  The  brakes  on  the  trail 
cars  are  set  and  released  by  the  motorman  simultaneously 
with  the  motor  car,  only  one  controlling  valve  being 
employed. 

In  an  action  brought  against  the  Little  Rock  and 
Augusta  Street  Railway  Companies  of  Arkansas,  Febru- 
ary 10,  1894,  for  the  death  of  a  passenger,  caused  by  a  col- 
lision between  a  street  car  and  a  steam  car,  it  was  held 
that  the  court  properly  charged  that  the  jury  could  find 

a  verdict  against  the  street  car 
company  from  the  mere  fact 
of  the  collision,  unless  the  pre- 
sumption of  negligence  on  its 
part  was  rebutted;  but  that, 
to  justify  a  verdict  against  the 
railroad  company,  a  preponder- 
ance of  the  evidence  must  show 
negligence  on  its  part  contribut- 
ing to  the  accident. 

Also,  a  request  to  instruct 
that  the  railroad  men  were 
justified  in  supposing  that  the 
street  car  driver  would  stop 
before  going  upon  the  railroad 
track,  and  unless  they  were 
guilty  of  negligence  in  not 
stopping  their  train  quick 
enough  after  discovering  the 
peril  of  the  street  car,  the  jury 
could  not  find  a  verdict  against 
the  railroad  company,  was  prop- 
erly refused,  since  the  railroad 
men,  before  seeing  the  car, 
might  have  done  or  omitted 
some  act  which  made  it  impossible  or  more  difficult,  to 
prevent  the  accident. 

The  two  companies  were  sued  jointly,  resulting 
in  a  verdict  for  $25,000.  Evidence  that  the  street  car 
driver  had  been  guilty  of  negligence  at  other  times 
when  approaching  this  crossing  was  refused,  because 
when  a  passenger  on  a  street  car  is  killed  by  a  collision 
with  a  railroad  train  the  negligence  of  the  driver  of  the 
car  will  not  be  imputed  to  deceased.  The  judgment  was 
modified  and  reduced  to  $20,000. 

The  electric  railway  between  Bordeaux  and  Vousche, 
France,  has  proved  so  successful  an  enterprise  that  the 
company  is  extending  its  lines.  American  electric  railway 
apparatus  is  employed. 
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Flush  Transfer  Tables  at  the  Union  Railway  Car 
House,  New  York. 


Our  illustration  shows  a  new  flush  transfer  table  re- 
cently constructed  by  the  White  Manufacturing  Com- 
pany, of  New  York,  for  the  Union  Railway  Company,  of 
that  city.  The  transfer  table  is  located  on  the  second 
floor  of  the  railway  company's  new  car  house  at  Boston 
and  Woodruff  Avenues.  It  is  of  special  construction,  and 
designed  expressly  for  electric  cars  in  places  where  it  is 
undesirable  to  cut  the  floor.  It  is  built  of  steel  through- 
out; the  cross  rails  are  of  spring  steel  about  fifteen  feet 
in  length,  and  slightly  convex  in  shape.  The  ends  of 
these  rails  are  tapered,  and  designed  to 
pass  over  and  in  line  with  the  car  house 
tracks.  As  the  car  is  moved  on  the  table 
the  cross  or  spring  rails  are  pressed 
down  by  the  weight  of  the  car  a  short 
distance  which  is  allowed  for  clearance, 
and  the  ends  rest  on  the  t-ack  rails 
forming  a  solid  connection. 

Roller  bearings  are    provided  for 


The  Baden  &  St.  Louis  Railroad,  Cass  Avenue  & 
Fair  Grounds  Railway,  and  Lindell  Railway  are  the  only 
companies  which  show  an  increase  over  last  year  in  pas- 
sengers carried,  amounting  in  the  aggregate  to  1,388,099. 
Of  this  number  737,169  were  carried  by  the  Lindell  Com- 
pany, which  is  in  part  explained  by  the  fact  that  their 
new  Compton  Heights  line  was  recently  put  into  opera- 
tion. The  decrease  in  the  total  is,  of  course,  due  to  the 
hard  times. 

 ■  ■  9  >  ■  

Cushioned  Car  Wheels. 


FLUSH  TRANSFER  TABLE— UNION  RAILWAY,  NEW  YORK 

ease  in  movement.  The  table  is  mounted  on  T  rails, 
but  travels  so  close  to  the  floor  that  it  can  be  operated 
on  ordinary  center  bearing  rails. 

An  endless  differential  chain  arrangement  is  pro- 
vided for  moving  the  table,  and  one  man  can  easily  and 
quickly  shift  a  motor  car  to  any  part  of  the  house,  and 
readily  stop  the  table  at  the  exact  point  required,  thus 
avoiding  the  backing  and  filling  so  common  in  the  old 
style  of  transfer  tables.  This  table  avoids  the  building 
of  expensive  pits.  All  the  tracks  being  flush,  cars  can  be 
run  in  and  out  and  across  the  transfer  table  tracks  with- 
out using  the  transfer  table.  This  gives  more  storage 
room,  and  in  case  of  fire  the  saving  of  rolling  stock  makes 
it  most  desirable.  With  the  use  of  this  table  insurance  is 
reduced.  These  tables  are  in  use  at  Scranton  Traction 
Company,  Scranton,  Pa.;  Union  Railway  Company,  New 
York,  N.  Y. ;  North  Shore  Traction  Company,  Lynn, 
Mass.;  Brooklyn  City  Railway  Company,  Brooklyn,  N.  Y.; 
Broadway  Cable  Railway,  New  York  City. 


Statement  From  St.  Louis. 

The  reports  of  the  various  street  railway  companies 
in  St.  Louis  were  recently  filed  in  the  office  of  the  City 
Register  for  the  first  quarter  of  1894.  They  are  as  fol- 
lows: 


1 1 
5 
7 

10 
2 

3 
9 
4 
6 


Baden  &  St.  Louis  R.  R  

Cass  Avenue  &  Fair  Grounds  Ry 

Citizens'  Ry  

Jefferson  Avenue  R.  R  

Lindell  Ry  

Missouri  R.  R  

People's  Ry  

St.  Louis  R.  R  

St.  Louis  &  Suburban  Ry  

Southern  Ry  

Union  Depot  R.  R  

Total  for  1894  

Total  for  1893  

Decrease  


5,620 
1 53,000 
134,000 

45,000 
260,218 
281,570 

50,268 
168,908 

27,009 

77,400 
265,332 


PASSEN- 
GERS. 


I  ,446,61  5 


1 .4&9.5I3 


22,898 


95.450 
,192,323 

.598.776 
298,792 
,626.186 

-3H  403 
898,129 
,367,218 

.714.489 
,024,079 
,826,986 


20,953,831 


21,485,054 


531.223 


The  principle  of  the  cushioned  car  wheel  is  a  familiar  one  to  our 
readers,  and  wheels  of  this  type  which  are  in  use  on  steam  and  electric 
railways  are  giving  good  satisfaction.  The  Bass  Machine  &  Foundry 
Works  of  Fort  Wayne,  Ind. ,  manufacturers  of  the  cushioned  car  wheels, 
are  meeting  with  an  especially  large  demand  for  these  wheels  for  street 
railway  service,  owing  to  the  long  life  under  severe  service,  and  noise- 
less features  of  its  wheels,  qualities  which  especially  fit  them  for  street 
railway  service. 

The  center  of  the  wheel  is  constructed  of  either  steel  or  cast  iron, 
of  as  light  a  section  as  is  consistent  with  safety,  and  in  form  somewhat 
similar  to  the  ordinary  spoke  car  wheel.    The  tire  is  of  steel,  of  stand- 
ard form  at  the  tread,  and  is  provided  with  the  proper  annular  flanges 
for  securing  it  to  the  wheel  center,  the  connection  being 
made  by  rivets.    The  cushion,  which  is  interposed  be- 
tween the  periphery  of  the  center  and  the  inner  surface 
of  the  tire,  is  of  dense  combination  rubber,  and  has  its 
outer  surface  encircled  with  a  shield  of  either  sheet  steel 
or  No.  20  iron,  which  is  provided  for  the  purpose  of  pre- 
venting crimping  of  the  cushion  when  pressing  on  the 
tire. 

In  point  of  safety  it  is  found  that  these  wheels  are 
perfectly  secure,  as  their  extensive  use  on  steam  railway 
cars  runningat  high  speeds  shows. 

The  great  merit  claimed  for  the  street  car  wheels, 
and  especially  for  electric  motors,  lies  in  the  fact  that 
the   cushion  receives  all  the  pounding  and  vibrations 
caused    by   low  joints,  crossings,  uneven  tracks,  etc., 
and  thus  relieves  the  entire  equipment  of  all  jarrings  and  pounding. 
Moreover,  by  using  these  wheels  tires  can  be  renewed  without  the 
necessity  of  pressing  on  and  off  the  center.     A  cushion  steel  tire 
wheel,  it  is  claimed,  will  outwear  five  to  six  cast  iron  wheels,  thus 
saving  all  this  annoyance  and  expense. 


Prizes  Offered. 


J.  G.  White,  the  well  known  street  railway  engineer  and  con- 
tractor, offers  a  series  of  money  prizes  for  general  descriptive  designs 
of  an  inexpensive  car  barn  for  small  electric  roads  owning  from  ten  to 
fifteen  cars;  also  for  contributions  detailing  the  best  methods  of  devel- 
oping excursion  travel  on  electric  roads  by  means  of  amusement  parks. 

There  are  two  series,  each  consisting  of  eight  prizes,  the  first  prize 
in  each  series  being  $100,  the  second  $50,  the  third  $25,  and  the  remain- 
ing five  f  5  apiece.  The  awards  are  to  be  made  by  a  committee  of  five 
gentlemen  who  are  well  known  in  street  railway  circles,  and  whose 
experience  will  enable  them  to  justly  determine  the  merits  of  the 
various  suggestions  and  plans  submitted.  The  names  of  competitors 
will  not  be  known  to  the  awarding  committee,  and  its  decisions  will 
therefore  be  absolutely  free  from  any  personal  bias.  The  winning 
papers  will  be  retained  by  Mr.  White  as  his  property.  To  insure  their 
receiving  consideration,  competitive  papers  should  be  mailed  on  or 
before  June  1,  to  Mr.  White,  29  Broadway,  New  York.  The  awards 
will  be  announced  in  our  July  number. 

Full  particulars  of  the  conditions  governing  the  competition  are 
printed  elsewhere  in  this  issue,  or  can  be  obtained  from  Mr,  White's 
office  in  this  city. 

A  Large  Steam  Heating  Plant  to  he  Constructed 
in  Scranton,  Pa. 


The  Economy  Heat,  Light  &  Power  Company,  of  Scranton,  Pa., 
has  contracted  with  the  American  District  Steam  Company,  of  Lock- 
port,  N.  Y.,  for  the  construction  of  a  steam  heating  and  power  plant, 
with  underground  mains  (Holly  system),  to  cost  $150,000.  The  officers 
of  the  company  are:  Wm.  Connell,  president;  Lemuel  Amerman,  vice- 
president;  Lieut.  Gov.  Watres,  treasurer;  I.  H.  Burns,  secretary. 


The  SUinwood  Manufacturing  Company. 


TheStanwood  Manufacturing  Company  of  17th  and  Clark  Streets, 
Chicago,  has  recently  extended  its  business,  and  is  now  enjoying  a 
large  patronage.  This  company  has  been  fortunate  in  securing  the 
services,  as  superintendent  of  its  electrical  department,  of  Earl  Atkin- 
son, who  has  a  wide  reputation  in  electrical  circles.  Mr.  Atkinson 
entered  the  service  of  the  Edison  General  Electric  Company  in  i8()2, 
after  having  filled  the  position  as  foreman  for  three  years  of  a  depart- 
ment in  the  laboratory  of  Thos.  A.  Edison,  at  Orange,  N.  J.  Mr. 
Atkinson  is  a  good  all-around  electrical  engineer  as  well  as  a  thorough 
mechanic,  having  served  an  apprenticeship  in  the  works  of  Inglis  & 
Hunter. 
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The  staff  of  this  company  also  includes  others  of  high  mechanical 
and  electrical  reputation,  and  the  company  is  we'll  qualified  to  repair 
all  kinds  of  electrical  apparatus,  which  line  of  work  is  one  of  its  special- 
ties. The  equipment  of  the  company's  shops  is  most  complete,  and 
all  kinds  of  apparatus  can  be  cared  for. 


A  New  Type  of  Vertical  Compound  Engine. 


The  development  of  the  electrical  industry  has  made  repeated  ex- 
actions upon  the  steam  engineer.  The  first  dynamos  had  to  be  run  at 
prodigious  rotary  velocities,  and  required  the  utmost  nicety  of  regula- 
tion.   This  demand  was  met  by  the  single  valve,  high  speed,  automatic 


of  being  limited  to  the  first  half  with  the  alternative  of  carrying  steam 
full  stroke  if  cut-off  does  not  occur  during  that  time.  In  addition  to 
the  ever  present  demand  for  the  highest  efficiency,  magnified  in  im- 
portance in  electrical  work  by  the  relatively  large  proportion  which 
the  cost  of  power  bears  to  the  total  operating  expenses  of  an  electric 
railway  station,  and  by  the  increased  size  of  the  installations,  has  come 
a  demand  induced  by  the  high  cost  of  metropolitan  real  estate,  upon 
which  such  stations  must  of  necessity  be  situated,  for  the  maximum 
amount  of  power  in  the  minimum  amount  of  space.  Regulation,  of 
course  remains  as  important  a  factor  as  ever. 

It  is  with  a  view  of  meeting  these  latest  requirements  that  the  en- 
gine under  review  has  been  designed  by  F.  H.  Ball,  M.  E.,  of  the  Ball 
&  Wood  Engine  Company.    It  is  an  example  of  the  tendency  above 


engine  and  shaft  governor.  The  multipolar  generator  has  made  it 
possible  to  run  the  armature  at  a  moderate  rotative  speed,  so  moderate 
that  it  can  be  attached  directly  to  the  shaft  of  a  slow  running,  four 
valve,  long  stroke  engine.  Rotative  speed,  however,  is  still  desir- 
able as  a  means  of  decreasing  the  weight  and  cost  of  the  directly 
attached  electrical  machinery.  It  is  a  fact,  also,  acknowledged  even 
by  the  builders  of  the  other  types,  that  the  four  valve  engine  leads  in 
economy,  and  there  has  been  for  some  time  a  visible  movement  in  the 
direction  of  controlling  four  valve  engines  through  positive  connec- 
tions to  a  shaft  governor  instead  of  by  means  of  the  detachable  connec- 
tions which  have  been  common  to  the  type  and  which  limit  the  number 
of  revolutions  which  can  be  made  per  minute  to  about  100.  Another 
property  exacted  by  the  variable  nature  of  electric  and  cable  railway 
work  is  the  ability  to  cut  off  through  a  long  range  of  the  stroke  instead 


alluded  to,  to  avoid  the  restrictions  placed  upon  the  four  valve  engine 
by  the  releasing  valve  gear  by  bringing  the  steam  valves  under  the 
control  of  a  positively  connected  shaft  governor;  and  it  is  in  the  origi- 
nal, ingenious  and  effective  method  by  which  this  is  done  that  the  most 
distinctive  feature  of  the  engine  consists.  The  general  design  and  ar- 
rangement of  the  engine  will  be  apparent  from  the  accompanying  en- 
gravings, for  which,  as  well  as  for  the  data  contained  in  this  article,  we 
are  indebted  to  Power,  New  York. 

It  is  a  vertical  cross  compound  with  cylinders  nineteen  and  thirty- 
one  inches  in  diameter,  twenty-four  inches  stroke,  and  designed  to  run 
at  150  revolutions  per  minute,  at  which  speed  it  will  develop  600  H.  P., 
with  125  lbs.  initial  pressure,  non-condensing.  The  valves  are  of  the 
Corliss  semi-rotarv  type,  as  will  be  seen  by  the  section  on  the  next 
page,  all  eight  being  driven  from  a  single  central  wrist  plate,  as  shown 
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in  the  front  view.  The  situation  of  these  valves  in  the  cylinder  heads 
reduces  the  clearance  to  between  3  and  4  per  cent.  Inside  of  the 
main  steam  valves  are  cut-off  valves,  operated  by  a  separate  wrist 
plate  at  the  back  of  the  engine,  as  shown  in  the  lower  right  hand  panel 
on  the  first  page.  The  front  of  the  main  wrist  plate  receives  its 
motion  from  the  crank,  /  (see  Fig.  I  on  this  page),  upon  a  cross  shaft, 
receiving  its  motion  from  the  main  shaft  by  gearing,  as  shown.  All 
the  connections  between  this  wrist  plate  and  the  main  shaft  being  posi- 
tive, the  steam  and  exhaust  lead  and  time  of  closure  for  compression 
are  constant,  whatever  the  variations  of  load  and  pressure.  The  wrist 
plate,  X(Fig.  1),  from  which  the  cut-off  valves  get  their  motion,  is 
loosely  mounted  upon  the  same  shaft  as  the  fixed  wrist  plate,  W,  but 
at  the  back  of  the  engine,  and  is  connected  to  the  governor  in  such  a 
way  as  to  receive  a  varying  amount  of  motion  in  proportion  to  the 


B  A 


pin,  G,  is  rotated,  moving  the  pin,  P,  in  a  different  phase  from  that  of 
the  crank,  B,  and  the  reaction  thus  set  up  between  B  and  P  is  effective 
in  moving  the  end,  //,  of  the  lever,  and  through  the  link,  L,  the  wrist 
plate  and  cut-off  valves.  As  these  valves  are  under  an  unbalanced 
pressure  only  during  the  short  interval  between  the  cut-off  and  the 
point  at  which  the  main  valve  closes  the  port,  the  governor  has  little 
to  do  in  operating  them,  and  promises  to  be  very  sensitive  and  effective. 

The  gears  by  wh'ch  the  entire  valve  and  governing  mechanism  is 
operated  are  something  of  an  innovation  in  American  practice,  although 
they  are  much  used  abroad.  One  gear  of  each  pair  is  of  fibre ;  they 
run  very  smoothly  and  quietly,  and  furnish  a  positive  connection 
between  the  piston  and  valve  movements  which  nothing  short  of  the 
breakage  of  the  heavy  gears  can  interrupt.  If  the  gears  become 
deranged  it  is  not  as  though  the  governor  belt  broke  on  the  usual 
engine,  for  although  the  moving  power  of  the  governor  would  be 
destroyed,  that  of  the  valve  motion  would  cease  also  and  the  engine 
would  come  to  a  stop. 

The  main  shaft  is  ten  inches  in  diameter  in  the  bearings,  and  car- 
ries at  its  ends  the  armatures  of  two  200  K.  w.  generators  furnished  by 
the  General  Electric  Company.  Another  interesting  little  detail  is  con- 
nected with  the  bearing,  and  shown  in  Fig.  3.  Upon  the  shaft  just  out- 
side of  the  bearing  is  shrunk  a  cast  iron  disk,  tapering  toward  the 


DETAILS  OF  VALVE  GEAR. 

load  and  pressure.  Upon  the  back  end  of  the  cross  shaft,  S, 
is  mounted  a  shaft  governor  so  arranged  that  when  the 
weights  move  outward  they  rotate  the  pin,  G,  about  the 
shaft  center,  changing  its  angle  with  reference  to  the  shaft 
and  the  crank  pin,  /,  but  preserving  a  constant  throw  or 
radius  of  eccentricity.  The  governor  pin,  G ,  is  connected 
by  a  vertical  rod  to  a  pin,  P,  in  the  arm,  A.  The  arm,  A, 
is  connected  at  one  end  to  a  pin  upon  the  crank,  B,  which 
is  keyed  to  the  shaft,  t,  and  is  thus  constantly  vibrating 
through  a  fixed  angle  equal  to  that  of  the  wrist  plate,  W, 
while  the  engine  is  in  motion.  The  other  end  of  the  lever, 
A,  is  connected  by  a  short  link,  L,  to  the  variable  wrist 
plate.  Now  in  the  little  outline  sketch  marked  Fig.  2, 
as  the  shaft,  S,  is  rotated,  the  end  of  the  lever,  A  H,  is 
moved  up  and  down  through  the  arc,  A  A',  about  the 
point,  H,  as  a  center,  and  there  is  no  tendency  to  move 
the  plate,  X,  about  its  center.  This  condition  would  con- 
tinue if  another  connecting  rod,  P  G,  were  attached  to  the 
lever,  and  the  pin,  G,  moved  in  exact  accordance  with 
the  pin,  /,  so  as  to  make  the  upper  end  of  its  rod  follow 
the  movement  of  the  point,  P.  If  the  pin,  G,  were 
held  still,  however,  the  lever,  A  H,  would  act  over  the  point,  P, 
as  a  fulcrum,  and  communicate  motion  to  the  plate,  X,  through  the 
link,  L,  as  shown  by  the  dotted  line  in  A' PL.  The  same  effect  would 
occur  if  the  angular  position  of  the  pin,  G,  with  reference  to  /,  were 
changed,  so  that  the  pin,  P,  no  longer  moved  coincident  with  A,  the 
amount  of  motion  imparted  to  X  depending  upon  the  difference  in  the 
angular  positions  of  the  two  pins.  It  is  upon  this  principle  that  the 
cut-off  valve  is  operated  in  the  engine  under  review.  The  crank,  B 
(Fig.  1),  is  constantly  vibrating  through  a  fixed  angle,  carrying  the  lever, 
A,  with  it,  just  as  we  have  imagined  it  to  move  in  Fig.  2,  where  the 
lever,  A,  is  represented  by  B  H.  It  makes  no  difference  in  the  result 
that  the  motion  from  /  is  taken  up  through  Wand  S  and  B,  as  these 
connections  are  all  positive  and  the  effect  just  the  same  as  though  the 
connection  were  direct,  as  Fig.  2  shows  it.  When  the  governor  is  in 
the  right  position  to  move,  the  point,  P,  in  accord  with  the  movement 
which  the  lever,  A,  receives  from  the  crank,  B,  which  is  when  the 
weights  are  in  their  home  position,  the  wrist  plate  receives  no  motion, 
the  cut-off  valve  is  inoperative  and  admission  continues  until  the  main 
valve  cuts  off  at  three-quarters  stroke.    As  the  weights  fly  outward  the 


FIG.  3.— SECTION  OF  BEARING. 


edge.  The  housing  of  this  bearing  is  extended  over  the  edge  of 
this  disk,  forming  a  groove.  When  the  oil  working  through 
the  bearing  and  along  the  shaft  reaches  this  disk  it  is  carried 
outwardly  by  centrifugal  force,  and  discharged  into  the  sur- 
rounding groove,  from  which  it  is  dripped  as  shown.  The  oil. 
which  works  out  on  the  other  side  of  the  bearing,  is  caught  in  a 
similar  groove  cut  in  the  crank  disk,  from  which  a  channel 
leads  it  to  the  crank  pin.  The  general  oiling  of  the  engine  is 
accomplished  from  a  tank  at  the  back  of  the  low  pressure 


FIG.  4.— SECTION  OF  CYLINDERS. 

cylinder,  best  shown  in  the  panel  illustrating  the  governor  and  cut-off 
wrist  plate.  This  tank  contains  about  two  gallons  of  oil,  and  discharges 
through  twelve  sight  feeds  into  oil  tubes  leading  to  the  different  points 
requiring  lubrication. 

Mr.  Ball  is  a  designer  who  is  not  content  with  following  the  high- 
ways of  ordinary  practice  without  exploring  to  an  extent  the  openings 
which  offer  to  lead  to  pathways  of  improvement  and  advantage.  In 
the  design  of  this  engine  he  has  struck  such  a  trail,  which  promises  to 
lead  to  some  interesting  developments.  While  some  attention  has  in 
the  past  been  necessarily  paid  to  the  momentum  and  inertia  effects  of 
the  piston  and  its  connections  to  the  main  shaft,  it  has  not  been  con- 
sidered what  the  effect  of  the  momentum  of  the  wrist  plate  and  its  con- 
nections might  be  on  the  quiet  and  easy  running  of  the  engine.  With 
the  heavy  wrist  plate  and  its  eight  connecting  rods  used  on  the  engine 
under  review,  and  at  the  rather  high  rotative  speed  contemplated,  this 
factor  assumes  considerable  importance,  and  Mr.  Hall  found  by  calcula- 
tion that  it  involved  a  blow  of  more  than  half  a  ton  on  the  wrist  plate  con- 
nections every  time  the  direction  of  the  valve  mechanism  was  reversed. 
A  simple  means  is  at  hand,  however,  to  overcome  the  difficulty.  Flat 
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coil,  or  spiral  springs  are  attached  to  the  shaft  which  carries  the  wrist 
plate,  one  pair  at  each  end,  the  springs  forming  each  pair  set  so  as  to 
oppose  each  other  and  to  hold  the  wrist  plate  naturally  in  its  central 
position.  As  the  wrist  plate  moves  away  from  the  center,  its  motion 
is  opposed  by  the  springs,  whose  increasing  tension  is  thus  made  avail- 
able to  counteract  the  momentum  of  the  system  to  bring  it  to  rest  and 
start  it  off  on  its  return,  the  tension  of  the  springs  becoming  zero  when 
the  wrist  plate  reaches  the  center,  and  the  same  action  occurring  on  the 
other  side.  If  forced  to  its  extreme  travel  on  one  side  and  released, 
the  wrist  plate  would  vibrate  back  and  forth  under  the  action  of  the 
spring,  like  the  balance  wheel  of  a  watch,  until  brought  to  rest  by 
friction.  The  rod  has  simply  to  overcome  this  friction  and  keep  the 
plate  in  motion,  and  is  entirely  relieved  of  the  alternating  and  severe 
thrusts  due  to  getting  the  heavy  parts  in  motion  and  stopping  them 
twice  every  revolution.  The  springs  are  beneath  the  lagging  entirely 
out  of  sight.  The  engine,  as  a  whole,  presents  a  handsome  and 
compact  appearance.  Heavy  cast  iron  frames  at  the  back  and  light 
steel  columns  in  front  support  the  weight  of  the  cylinders  and  the 


thrust  of  the  pistons  The  cranks  are  set  at  180  degs.  apart,  and  a  cen- 
tral flywheel  is  provided  in  addition  to  the  weight  of  the  armatures  to 
insure  steady  running  past  the  centers.  The  central  bearing  is  verti- 
cally adjustable  by  wedges.  No  provision  is  made  for  detaching  the 
wrist  plate  and  working  the  engine  by  hand,  as  this  would  involve 
complications  with  the  cut-off  valve,  which  does  not  move  with  the 
main  wrist  plate,  and  the  plate  would  move  with  difficulty  against  the 
action  of  the  springs.  Simple  means  are  provided  for  barring  the 
engine  off  the  center,  should  it  stop  in  this  position.  The  style  of 
guide  and  cross  head  is  well  shown  in  the  large  engravings.  The  exhaust 
valves  are  provided  upon  their  back  ends  with  relief  valves  of  ample 
capacity,  and  all  the  valves  have  upon  their  front,  or  bonnet,  ends  gibs, 
by  which  the  stems  may  be  kept  central  and  free  from  lost  motion. 
This  first  engine  is  ordered  by  the  Chicago  Edison  Company  (Samuel 
Insull,  president),  for  its  Wabash  Avenue  and  21st  Street  station,  and 
we  anticipate  that  the  reports  of  its  performance  will  be  interesting, 
and  will  confirm  the  good  opinions  expressed  by  engineers. 


It  is  reported  that  an  important  consolidation  has  taken  place  in 
Kansas  City,  including  the  properties  of  the  Kansas  City  Cable  Rail- 
way Company,  the  Grand  Avenue  Cable  Railway  Company,  and  the 
Independence  Rapid  Transit  Company.  The  new  company  will  be 
known  as  the  Kansas  City  Railway  Company  and  will  have  a  capital 
of  $5,000,000.  The  officers  will  be  Walton  H.  Holmes,  president; 
Daniel  B.  Holmes,  secretary;  W.  B.  Clark,  treasurer,  and  C.  F. 
Holmes,  general  manager.  The  lines  involved  cover  sixty  miles  of 
track. 


Direct  Connected  Engine  and  Dynamo. 


Almost  every  one  directly  or  indirectly  interested  in  steam  electric 
engineering  in  these  latter  days  is  anxious  to  see  the  best  combined 
arrangement  of  engine  and  dynamo  showing  most  modern  characteris- 
tics. We  are  pleased  to  be  able  to  illustrate  in  our  columns  a  direct 
connected  steam  electric  combination  which  we  feel  sure  will  attract 
attention.  • 

The  engine  is  the  "  Harrisburg  Ideal,"  self  oiling  pattern,  cylinder 
twelve  inches  diameter  by  twelve  inches  stroke,  manufactured  by  the 
Harrisburg  Foundry  &  Machine  Works,  Harrisburg,  Pa.  The  dynamo 
is  the  product  of  the  General  Electric  Company,  50  k.  w.  capacity, 
speed  275  revolutions  per  minute,  420  amperes,  no  volts,  and  obviously 
of  the  multipolar  type.  There  is  an  immediate  impression  of  strength 
and  solidity  about  this  combination  which  at  once  strikes  the  eye,  and 
simultaneously  an  appearance  which  a  closer  examination  fully  justifies, 
of  compactness  and  simplicity.  * 


The  self  oiling,  out-board  bearing  feature  in  the  "Harrisburg" 
Ideal  engine  shown,  is  designed  on  a  generous  model,  and  has  the 
latest  arrangement  of  movable  sleeve  with  ring  oilers,  being,  except 
for  increased  weight  and  size,  almost  the  same  construction  as  the 
standard  Edison  bipolar  dynamo  bearings  which  have,. by  years  of 
universally  good  service,  proved  the  merit  in  them. 

A  test  of  the  Ideal-General  Electric  combination  made  recently  in 
New  York  City,  in  the  presence  of  several  gentlemen  unusually  well 
informed  on  steam  and  electrical  matters,  will  be  of  interest  to  our 
readers:  The  engine,  and  of  course  the  dynamo,  was  started  in  the 
usual  manner  under  steam,  and  when  running  at  the  desired  speed  of 
275  revolutions  per  minute,  the  brushes  were  adjusted  and  engine  and 
dynamo  prepared  for  undertaking  the  load.  The  switchboard  was 
also  arranged  so  that  the  entire  current  of  power  generated  would  pass 
through  two  switches  side  by  side.  A  five  cent  nickel  was  balanced  on 
edge  on  the  outer  end  of  the  cylinder  head,  the  engine  running  at  "  fric- 
tion load."  The  two  switches  were  then  taken  in  hand  and  thrown  in 
instantly,  the  meter  showing  340  amperes.  The  switches  were  thrown 
out  in  seven  seconds,  then  in  and  out  again,  thus  throwing  upon  the 
engine  practically  the  full  load  of  the  dynamo  twice  within  fourteen  sec- 
onds, during  which  the  five  cent  piece  remained  balanced  on  the 
cylinder  head,  showing  the  combination  to  be  operating  absolutely 
without  any  vibration  whatever. 

There  are  now  between  thirty  and  forty  Harrisburg  Ideal  electric 
direct  connected  combinations  in  successful  operation,  nearly  everyone 
of  which  was  installed  by  the  New  York  and  New  England  represen- 
tatives of  the  Harrisburg  Foundry  &  Machine  Works,  W.  R.  Fleming 
&  Co.,  203  Broadway,  New  York,  and  620  Atlantic  Avenue,  Boston. 
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An  Anti=Concussion  Motor  Truck. 


The  accompanying  illustrations  give  a  good  idea  of  an  anti-con- 
cussion electric  motor  truck  lately  invented  by  Wm.  Sutton,  president 
of  the  American  Car  Company  of  St.  Louis,  and  for  which  letters  patent 
have  been  granted.  A  mere  glance  at  the  scheme  of  the  truck  will 
reveal  the  fact  that  it  is  the  result  of  a  great  deal  of  thought  and 
thorough  experience  on  the  part  of  the  inventor.  It  has  been  built  on 
independent  lines  with  the  idea  of  doing  away  with  the  oscillation  of 


carrying  bars  are  clamped  to  the  connecting  pieces  and  held  rigidly  in 
place  by  strong  brackets,  which  also  serve  to  keep  the  truck  square. 
The  brake  mechanism  operates  in  the  manner  usual  to  motor  trucks, 
but  the  brake  beams  and  connections  are  hung  to  unusually  heavy 
cross  pieces,  thus  providing  great  strength.  The  fender  has  a  ten- 
dency towards  the  cow  catcher  type  without  the  height  of  the  latter, 
yet  possessing  its  advantages.  The  American  Car  Company's  dust- 
proof  box  is  used  in  connection  with  the  truck. 

In  putting  this  truck  on  the  market  the  inventor  is  not  desirous  of 
claiming  the  "  earth"  for  it,  but  wishes  the  street  railway  fraternity  to 


FIG.  1.— NEW  TRUCK— AMERICAN  CAR  CO. 


the  car  body  without  employing  the  familiar  extended  spring  base 
feature. 

The  car  body  rests  directly  on  the  four  bellcrank,  equalizing 
levers  shown  in  the  illustrations,  a  rubber  cushion  intervening  between 
the  end  of  each  lever  and  the  body,  so  as  to  ease  off  the  lever  action. 
The  cushion  has  replaced  a  ball  bearing  which  was  at  first  employed. 
The  fulcrum  of  each  of  the  levers  is  on  the  inside  of  the  pedestal  and 
this  is  where  the  oscillation  is  prevented,  and  not  by  extending  the 
spring  base  beyond  the  wheels,  as  in  the  ordinary  non-oscillating 
truck.  As  the  weight  of  the  car  depresses  the  levers,  their  vertical 
arms  have  a  tendency  to  become  horizontal,  or,  more  properly,  their 
motion  is  nearly  horizontal,  and  thus  they  each  press  against  a  volute 
spring  held  in  place  by  the  heavy  piece  connecting  the  pedestals  and 
supporting  the  motor  hangers.  There  is  a  small  spiral  spring  opposite 
each  volute  spring,  and  also  joined  to  each  vertical  arm  on  the  oppo- 
site side  which  takes  up  the  recoil.  When  the  front  wheels  of  the  car 
strike  an  obstruction  the  blow  is  thus  changed  from  a  vertical  to  a 


examine  it  carefully  and  intelligently  in  order  to  satisfy  themselves  as 
to  its  superiority.  There  are  advantageous  features  in  the  practical 
running  of  the  truck  which  we  have  not  the  space  here  to  outline. 


A  New  Fuel. 


The  following,  according  to  C.  W.  Chancellor,  United  States  Con- 
sul at  Havre,  is  Maestracci's  method  of  manufacturing  petroleum  bricks 
as  fuel: 

Mix  one  litre  of  petroleum,  150  grammes  of  triturated  soap,  10  per 
cent,  of  resin  and  333  grammes  of  caustic  soda.  Heat  this  mixture,  being 
careful  to  stir  it  well  meantime,  until  solidification  commences — say 
about  forty  minutes.  If  the  mixture  should  tend  to  boil  over,  pour  in  a 
few  more  drops  of  soda,  and  continue  to  stir  until  solidification  has 
sufficiently  progressed,  then  pour  the  semi-fluid  material  into  moulds  to 
form  the  bricks,  and  place  these  in  a  hot  room  or  drying  place  for  fif- 


FIG.  2.— CAR  AND  TRUCK— AMERICAN  CAR  CO. 


horizontal  one  by  means  of  the  horizontal  motion  of  the  vertical  arm 
of  each  lever,  as  above  described.  In  the  ordinary  extended  spring 
base  truck  striking  an  obstruction  is  attended  with  complete  lifting  of 
the  car  body  on  account  of  the  spring  base  being  near  the  end  of  the 
car,  while  in  the  truck  under  consideration  it  is  nearer  the  middle  of 
the  car,  although  the  latter  rests  on  the  levers  at  its  ends,  the  motion 
in  encountering  the  obstruction  being  thus  eased  off  gradually.  The 
pedestals  come  in  for  strains  from  several  directions,  and  are  thus  of 
the  form  shown.  They  are  made  of  steel,  and  will  stand  a  tensional 
strain  equal  to  that  of  the  best  wrought  iron. 

The  ends  of  the  pedestals  are  circular,  and  bored  for  the  pieces  con- 
necting the  same.  The  pieces  are  nothing  more  than  heavy  gas  pipe, 
and  are  filled  with  wood  tightly  packed  under  the  same  pressure  as  is 
used  for  pressing  car  wheels  on  to  axles.  The  wood  thus  inserted 
deadens  the  vibratory  sounds  common  to  pipe.    The  motor  hangers  or 


teen  minutes;  then  remove  them  and  let  them  cool.  In  a  few  hours 
they  can  be  used  as  fuel. 

To  the  three  elements,  which  constitute  the  mixture,  Mr.  Maestracci 
recommends  the  addition  of  20  percent,  of  sawdust  and  20  per  cent,  of 
clay  or  sand,  which  makes  the  bricks  more  solid  and  less  expensive. 
Trials  of  these  bricks  as  fuel  have  been  made  at  Marseilles  on  several 
tugs,  and  it  has  been  found  that,  weight  for  weight,  they  develop  three 
times  as  much  heat  as  the  ordinary  coal  brick,  and  leave  no  ashes. 

It  is  expected,  with  some  slight  changes  in  the  furnaces,  to  arrive 
at  still  more  perfect  results,  not  only  in  the  increased  heat,  but  in  the 
entire  suppression  of  smoke,  and  on  the  most  economical  basis,  one 
kilogramme  of  the  solidified  material  being  equal  to  four  kilogrammes 
of  coal.  These  experiments  seem  to  be  very  interesting,  and  it  is 
quite  easy  to  understand  that  there  is  a  double  advantage  in  using  such 
fuel,  as  they  economize  in  both  space  and  cost. 
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The  Easy  Car  Pusher. 


The  car  pusher  shown  herewith  is  manufactured  by  the  R.  Wood- 
man Manufacturing  &  Supply  Company,  of  Boston,  Mass.,  and  is  in 
use  on  the  lines  of  the  Lynn  &  Boston  Street  Railway  Company,  the 
Erie  Electric  Motor  Company,  the  Metropolitan  Street  Railway  Com- 
pany of  Boston  and  other  roads,  as  well  as  upon  a  number  of  steam 
railways.  The  bar  is  steel,  and  tempered  at  the  point  so  as  not  to 
wear.  The  "  heel  "  is  malleable,  and  the  triangular  "  bit"  is  made  of 
the  finest  tool  steel. 

As  shown  in  the  cut,  the  heel  has  lugs  extending  downward  on  both 


EASY  CAR  PUSHER 


Trolley  Guard  Insulator. 


The  accompanying  engraving  shows  an  insulator  for  trolley  guard 
wires  manufactured  by  the  Hammond  Cleat  &  Insulator  Company,  of 
Boston.  This  insulator  is  made  of  one  piece  of  porcelain,  and  mostly  for 
appearance's  sake  is  japanned  black.  Of  course,  japan  being  also  an 
insulator,  it  will  be  readily  seen  that  the  guard  wire  is  thoroughly  in- 
sulated. The  illustration  of  this  device  shows  it  so  well  that  further 
explanation  of  its  uses  is  needless.  It  might  be  well  to  state,  however, 
that  the  only  metal  part  in  connection  with  it,  the  hooks  and  nuts,  are 
galvanized  so  as  to  withstand  the  weather.    This  insulator  is  made  to 


TROLLEY  GUARD  INSULATOR. 


sides  of  the  rail  so  as  to  hold  it  firmly  in  position  and  prevent  it  slip- 
ping sideways,  and  the  triangular  bit  or  steel,  marked  "  B,"  cuts  into 
the  rail  when  pressure  is  applied  and  prevents  slipping  backward,  even 
though  the  rail  is  icy,  greasy  or  wet.  This  bit  can  be  inverted  until  the 
three  points  are  dull  and  then  sharpened.  When  the  pressure  is  re- 
leased the  steel  spring,  marked  "  C,"  lifts  the  sharp  steel  bit  from  the 
rail,  thus  saving  it  from  being  dulled,  by  sliding  over  the  rail  when 
following  the  wheel. 

The  total  weight  of  the  pusher  is  twenty  pounds. 


A  New  Trolley  Head. 


The  trolley  head  shown  herewith  was  invented  by  John  E.  Anger, 
of  the  Gilbert  Car  Manufacturing  Company , and  is  intended  togive  acot.- 
stant  pressure  against  the  wire, thereby  preventing  the  trolley  from  jump- 
ing  off.  As  will  be  seen,  the  harp  is  hinged  at  the  top  of  the  pole,  the 
lower  end  of  the  harp  being  provided  with  a  stud  which  moves  inside  a 
casing  at  the  top  of  the  pole.  A  small  compression  spring  is  carried 
at  the  top  of  the  pole  in  the  position  shown. 

When  the  pole  is  against  the  wire  the  regular  trolley  springs  are 
so  strong  as  to  compress  the  small  spring  until  the  harp  is  in  the  posi- 
tion shown,  or  as  far  as  the  stud  will  let  it  go.  In  case  of  crossings, 
switches,  etc.,  however,  when  the  wheel  would  be  apt  to  leave  the  wire 


SPRING  TROLLEY  HEAD. 


on  account  of  the  trolley  springs  acting  too  slowly,  the  small  com- 
pression spring  will  keep  the  wheel  close  to  the  wire,  preventing  its 
leaving  the  latter  with  consequent  sparking. 

The  arrangement  of  the  hinge,  of  course,  keeps  the  upper  part  of 
the  pole  from  vibrating  sideways,  while  giving  complete  flexibility 
vertically. 

Annual  Meeting  of  the  Brush  Electric  and  Short 
Electric  Railway  Companies. 


The  annual  meeting  of  the  Brush  Electric  Company  was  held 
March  26,  and  the  old  board  of  directors  elected.  The  officers  elected 
were  as  follows:  W.  H.  Lawrence,  president;  C.  A.  Coffin,  first  vice- 
president;  S.  M.  Hamill,  second  vice-president  {vice  John  S.  Bartlett 
resigned)  &  general  manager;  B.  F.  Miles,  treasurer;  W.  B.  Bolton, 
general  counsel;  L.  H.  Rogers,  assistant  general  manager;  A.  H. 
Hough,  secretary,  C.  W.  Phipps,  superintendent;  C.  N.  Black,  assist- 
ant superintendent. 

The  Short  Electric  Railway  Company  the  following  day  elected  its 
old  board  of  directors  and  the  following  officers:  B.  F.  Miles,  presi- 
dent; Bethune  Duffield,  Detroit,  Mich.,  secretary  and  treasurer;  S.  M. 
Hamill,  general  manager. 


serve  the  purpose  of  a  strain  insulator,  if  it  should  be  necessary  to  put 
it  to  this  use. 

The  managers  of  the  West  End  Street  Railroad  Company,  of 
Boston,  Mass.,  have  thought  so  well  of  this  insulator  that  they  have 
placed  an  order  with  the  Hammond  Cleat  &  Insulator  Company  for 
1 ,000. 


Motor  Driven  Engine  Lathe. 


We  present  herewith  a  view  of  a  lathe,  in  which  the  design  in- 
cludes an  electric  motor,  taking  the  place  of  the  usual  cone  pulley. 
The  lathe  is  reversed  and  the  speed  regulated  by  the  movement  of  the 
rod,  A.  This  with  the  back  gears,  arranged  as  usual,  gives  not  only  a 
much  wider  range  of  speeds  than  can  be  obtained  by  cone  pulleys,  but  a 
much  more  finely  graduated  speed  than  can  be  obtained  by  cone 
pulleys  ;  in  fact,  the  speed  may  be  anything  from  the  highest  to  the 
lowest  desired. 

The  armature  is  wound  on  a  phosphor  bronze  spider  with  a  carrier 
disk  which  revolves  freely  on  a  spindle  as  a  cone  pulley.  It  is  sur- 
rounded by  the  pole  pieces  and  entirely  inclosed  in  housing.  This 
construction  forms  what  is  known  as  an  iron  clad  motor,  entirely  free 
from  external  magnetism.    This  is  necessary  in  order  to  keep  small  par- 


MOTOR  DRIVEN  ENGINE  LATHE. 


tides  of  steel  and  iron  from  adhering  to  the  lathe,  and  making  it  im- 
possible to  keep  the  same  clean. 

Among  the  advantages  secured  by  the  direct  application  of  elec- 
tric power  are  that  tools  may  be  placed  independently  of  fixed  condi- 
tions overhead,  such  as  shafting,  cranes,  etc.,  and  with  regard  to  the 
arrangement  best  suited  to  handle  the  product  most  conveniently.  The 
operator  has  also  the  best  control  of  his  machine,  especially  when  a 
variable  speed  is  necessary. 

The  lead  screw  is  placed  on  the  inside  of  the  bed,  directly  under 
the  front  V,  and  is  enclosed  in  a  brass  tube,  protecting  it  from  dirt  and 
chips.  In  this  position  it  takes  hold  of  the  carriage  directly  under  the 
line  of  strain,  and  obviates  that  twisting  tendency  which  is  so  common 
in  lathes,  where  the  screw  is  placed  on  the  outside  of  the  bed.  All  the 
feeds  of  the  carriage  can  be  thrown  in  and  out  or  reversed  from  the 
front  of  the  apron.  This  is  a  particularly  desirable  feature,  inasmuch 
as  the  operator  is  not  compelled  to  leave  his  work,  and  it  does  away 
with  the  complicated  gearing  in  the  headstock.  The  carriage  is  pro- 
vided with  a  stop,  which  throws  out  the  feed  automatically,  and  may 
be  set  at  any  point  along  the  ways.  This  is  very  convenient  for  turn- 
ing or  boring  a  given  length,  and  also  prevents  the  lathe  from  being 
damaged  by  any  carelessness  of  the  operator.  The  spindle  is  hollow 
and  of  large  diameter;  the  boxes  are  made  from  the  best  phosphor 
bronze,  and  are  provided  for  taking  up  wear. 
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The  manufacturer,  the  Lodge  &  Davis  Machine  Tool  Company, 
of  Cincinnati,  O.,  is  giving  special  attention  to  equipping  the  various 
classes  of  machine  tools  it  is  building  with  electric  motors. 

The  motors,  which  are  furnished  by  the  Card  Electric  Motor  & 
Dynamo  Company,  of  the  same  place,  are  simple,  substantial,  and  of 
sufficient  capacity  for  maximum  load,  entirely  free  from  complication 
and  requiring  very  little  attention  in  use. 


Ajax  Line  Section  Switch. 


Many  electric  railways  have  been  built  and  operated,  without  any 
means  of  disconnecting  a  part  from  the  rest  of  the  line,  or  of  dividing 
the  entire  system  into  sections;  but  the  operators  have  sooner  or  later 
discovered  the  convenience,  or  necessity  of  inserting  section  insulators 
and  switches,  so  that  certain  sections  of  the  trolley  wire  might  be  cut 
out  of  circuit  for  repairs,  or  during  the  progress  of  a  fire. 

For  this  purpose  a  modification 
of  the  Ajax  switch  has  been  de- 
signed, which,  when  mounted  in  a 
neat  wooden  box,  13X6X0?^  'ns- 
(outside  dimensions),  will  occupy  a 
minimum  of  space  on  the  pole. 

This  is  the  most  compact  form 


1 


AJAX  LINE  SECTION  SWITCHES. 

of  the  Ajax  switch  yet  designed,  and  it  is  calculated  to  maintain  the 
claims  to  superiority  in  conductivity  and  breaking  capacity  for  which 
the  Ajax  switches  are  justly  noted. 

In  some  cities  an  ordinance  compels  the  railway  companies  to  so 
arrange  their  circuits  that  no  section  of  trolley  wire  shall  embrace 
more  than  two  blocks  of  continuous  conductor,  and  that  each  section 
shall  be  controlled  by  a  switch  placed  within  easy  reach  of  the  firemen. 

Even  where  such  provision  for  the  convenience  of  the  firemen  is 
not  compulsory,  it  often  will  be  found  an  advantage  to  the  railway 
companies  to  adopt  such  a  system  on  thickly  settled  streets;  for  with- 
out the  section  switch  at  hand,  the  firemen  will  soon  learn  to  use  their 
clippers  or  axe  to  sever  the  wires,  rather  than  work  among  heavily 
charged  conductors,  so  that  the  section  switch  may  be  termed  an  econo- 
mizer of  repairs,  as  well  as  a  preventative  of  delays  to  traffic.  The 
types  of  line  switches  shown  are  manufactured  by  C.  S.  Van  Nuis,  of 
New  York. 

Floating  Center  Equalizing  Brake. 

The  advantages  resulting  from  equalizing  the  pressure  of  all  the 
brake  shoes  on  a  street  car  truck  have  led  to  the  adoption  of  the  floating 
or  sliding  center  shown  in  the  accompanying  engraving.  This  prin- 
ciple has  been  employed  on  steam  railway  cars,  and  by  its  means  each 


FLOATING  CENTER  EQUALIZING  BRAKE. 

wheel  receives  the  same  pressure  as  every  other,  regardless  of  the  wear 
or  thickness  of  the  shoes,  so  that  worn  and  new  shoes  can  be  used  on  the 
same  brake.  This  brake,  which  has  been  brought  out  by  J.  E.  Anger, 
of  the  Gilbert  Car  Manufacturing  Company,  has  been  in  use  for  over  a 
year  on  a  number  of  trucks,  with  excellent  results. 

The  brake  head  is  also  adjustable  up  and  down,  so  as  to  bring  the 
pressure  square  against  the  wheel.  In  this  way  the  shoes  are  worn  out 
equally,  and  for  the  full  bearing  of  the  shoe, 


Fibre  Conduits. 


The  Fibre  Conduit  Company,  of  New  York,  has  recently  constructed 
a  mill  at  Orangeburg,  N.  Y.,  for  the  manufacture  of  fibre  conduit  for 
electrical  purposes.  All  the  machinery  in  the  factory  is  operated  by 
electric  power,  and  the  company  intends  to  be  able  to  supply  promptly 
all  the  demand  for  material  of  this  character. 

Fibre  conduit  is  made  of  wood  fibre,  treated  with  an  insulating 
and  preserving  compound  producing  a  hard  and  solid  substance.  It  is 
made  into  tubes  on  a  machine  designed  for  the  purpose  by  Prof.  Henry 
Fairbanks  and  Howard  Parker,  of  St.  Johnsbury,  Vt.,  the  product  and 
machines  being  protected  by  numerous  patents.  The  tubes  are  com- 
pletely saturated  with  a  mixture  which  makes  it  acid  and  alkali  proof. 

The  finished  pipe  is  in  five  foot  lengths,  and  is  uniform  in  thick- 
ness, with  smooth  surfaces.  Sections  with  connections  are  shown  here- 
with. As  the  conduit  is  an  insulator,  there  can  be  no  danger  of  its 
decomposition  by  electrolysis,  which  has  caused  so  much  trouble  in  a 
number  of  cities  where  electric  railways  are  in  operation. 

The  conduit  is  also  non  absorbent,  nor  does  it  contract  or  expand 
with  varying  temperature;  it  is,  therefore,  free  from  the  splitting  and 
checking,  corrosion  and  disintegration  which  injure  wood  and  iron.  It 
is  also  tough,  elastic  and  strong.    A  standard  three  inch  pipe  will 


PARTS  OF  FIBRE  CONDUITS. 

safely  bear  a  crushing  weight  between  two  plane  surfaces  of  800  lbs. 
per  lineal  foot,  and  will  stand  a  pressure  of  450  lbs.  at  the  center  of  a  five 
foot  length  supported  at  both  ends.  Its  bursting  strength  is  over 
125  lbs.  per  square  inch.  Its  insulating  properties  are  shown  by  the 
fact  that  a  conduit  seven-sixteenths  of  an  inch  thick  has  been  tested  on 
a  20,000  volt,  alternating  current  without  any  perceptible  effect. 

Among  the  miscellaneous  advantages  claimed  for  it  are  that  moist- 
ure does  not  condense  on  the  surface  as  in  metal  pipes,  and  it  will 
stand  exposure  to  a  temperature  of  200  degs.  F.  without  weaken- 
ing, and  will  carry  liquids  at  150  degs.  F.  at  considerable  velocity 
without  injury;  it  is  easily  cut  with  ordinary  tools,  and  joints,  fittings, 
etc.,  introduced  at  any  point.  The  Fibre  Conduit  Company  on  May  I 
moved  to  new  offices  at  257  Broadway. 


A  Calendar  and  Clock  Combined. 


A  handsome  souvenir  in  the  form  of  a  calendar  has  been  issued  by 
L.  K.  Hirsch,  of  the  Rookery,  Chicago,  the  well  known  dealer  in  rails, 
splice  bars,  cars,  locomotives  and  all  kinds  of  railway  material 

The  souvenir  is  in  the  form  of  a  desk  tablet,  covered  with  Russia 
leather,  and  containing  a  calendar,  small  clock  and  frame  for  a  por- 


CALENDAR  AND  CLOCK  COMBINED. 


trait.  The  calendar,  of  which  we  present  an  engraving,  is  stamped 
with  Mr.  Hirsch's  name  and  address,  and  the  request  to  correspond 
with  him  when  in  the  market  to  buy  or  sell. 

As  a  desk  ornament  and  tasteful  advertisement  combined,  this 
calendar  is  certainly  a  success. 


An  officer  of  a  Cuban  street  railway  company,  who  was  recently 
in  New  York  securing  bids  for  electric  railway  construction,  was  the 
shipper  of  the  large  cargo  of  arms  and  ammunition  on  the  "Alert," 
intended  for  the  Cuban  insurgents.  The  ship  was  captured  by  the  au- 
thorities of  that  island. 
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The  "Acme"  Car  Jack. 


A  valuable  part  of  the  equipment  of  even  the  smallest  street  rail- 
way is  a  car  jack,  and  repair  shops  of  street  railroads  and  hurry-up 
wagons  are  not  completely  equipped  unless  supplied  with  them.  The 
jack  shown  herewith  was  manufactured  by  the  Lewis  &  Fowler  Manu- 
facturing Company,  for  use  in  its  own  shops,  and  was  found  so  very 
convenient  that  the  company  has  decided  to  manufacture  others  for  sale. 
They  are  equally  well  adapted  for  use  in  the  shops,  or  anywhere  along 
the  line,  and  being  capable  of  quick  adjustment  and  action,  they  are 
time  and  money  savers.  The  method  of  use  is  evident  from  the  engrav- 
ing. 

The  jacks  are  sufficiently  powerful  to  lift  the  heaviest  cars,  yet  are 


The  James  A.  Trimble  Car  Works. 

The  name  of  James  A.  Trimble  is  closely  associated  in  the  minds 
of  street  railway  men  with  the  subject  of  cars,  and  Trimble  cars  and 
car  woodwork  have  a  wide  reputation  for  excellence  of  construction, 
durability  and  fine  finish.  The  Trimble  car  works  were  started  in  1869, 
in  a  small  shop  next  to  the  present  building,  and  were  originally  de- 
voted to  the  manufacture  of  street  car  woodwork.  The  present  works 
of  Mr.  Trimble  are  located  in  the  handsome  six-story  building,  Nos. 
218  to  222  East  28th  Street,  New  York,  shown  on  this  page.  The 
building  is  of  buff  brick  with  stone  trimmings. 

The  mill  is  located  in  the  first  story  of  the  building  and  occupies 
that  entire  floor  with  the  exception  of  about  20X25  ft.,  which  is  devoted 


'ACME"  CAR  JACK. 


THE  JAMES  A.  TRIMBLE  CAR  WORKS. 


very  easily  operated,  so  that  two  men  can  raise  a  car  quickly  and  safely 
with  very  slight  effort.  When  raised,  the  jacks  will  hold  the  car  firmly 
for  any  length  of  time  required,  without  danger  to  those  working  under 
it.  The  construction  is  simple,  and  no  part  is  liable  to  get  out  of 
order.  Though  easily  handled  and  not  unwieldy,  the  jacks  are  very 
strongly  built. 


A  Suspended  Railway  Bridge  Across  Niagara 

Falls. 


There  is  a  possibility  of  the  construction  of  a  suspended  railway 
bridge  across  Niagara  Falls.  The  bridge,  if  constructed,  will  be 
stretched  between  the  Clifton  House  on  the  Canadian  side  and  the 
Davis  Museum.  It  will  be  built  by  the  Gagnier-Griffin  Suspended 
Bridge  Company,  of  Chicago. 

This  company  is  the  owner  of  the  patents  granted  to  Barney  J. 
Gagnier,  of  Detroit,  Mich,  for  suspended  railways,  which  supply  a 
long  felt  want  under  many  conditions.  The  system  can  be  used  for 
the  transportation  of  passengers,  teams,  wagons,  and  all  kinds  of 
freight.  For  pleasure  resorts,  climbing  mountains  with  small  power 
at  very  little  expense,  passengers  can  be  handled  with  facility  and  dis- 
patch, and  the  system  specially  recommends  itself  as  a  park  attraction 
for  street  railways,  river  bridge  at  street  railway  termini,  etc. 


to  offices.  The  mill  is  completely  equipped  with  the  latest  and  most 
approved  wood  working  machinery. 

The  second  floor  is  used  as  a  drafting  room  and  pattern  shop,  also 
for  light  iron  work  machinery.  On  the  third  floor  all  of  the  cabinet 
work  is  done,  and  on  the  fourth  floor  is  located  the  body  erecting  shop. 
The  fifth  and  sixth  floors,  respectively,  are  devoted  to  painting,  var- 
nishing and  finishing  the  products  of  the  works. 

The  building  is  lighted  on  four  sides  by  large  windows,  and  all 
the  ceilings  are  twelve  feet  in  the  clear,  giving  plenty  of  light  and  ven- 
tilation. The  building  throughout  is  equipped  with  the  most  improved 
machinery  and  appliances  for  turning  out  first  class  work.  As  only 
thoroughly  seasoned  wood  is  used,  the  equipment  of  the  works  includes 
a  large  stock,  which  is  carried  from  year  to  year,  so  that  the  wood 
employed  is  from  five  to  eight  years  old,  and  thoroughly  seasoned. 

Mr.  Trimble  has  been  a  prolific  inventor,  and  has  taken  out 
patents  for  a  number  of  improvements  for  street  cars.  Among  these 
are  a  combination  buffer  and  drawbar,  a  variable  signal  light,  drop 
sash  for  high  window  cars  by  which  a  closed  car  can  be  made  practic- 
ally into  an  open  car,  a  door  sheave  and  a  cam  movement  brake 
handle.  All  of  Mr.  Trimble's  car  work  is  interchangeable,  facilitating 
its  application. 

Mr.  Trimble  is  a  native  of  New  York,  having  been  born  in  that 
city  in  1847,  and  has  had  a  large  experience  in  street  car  building. 
 — ^  

The  McGuire  Manufacturing  Company,  of  Chicago,  has  decided 
to  open  a  New  York  office. 


May,  1894.] 
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The  "  Economy  "  Trolley  Wheel. 

We  illustrate  herewith  a  trolley  wheel  which  has  lately  been  put  on 
the  market  by  the  Economy  Trolley  Wheel  Company,  of  Chicago,  111. 
These  wheels  have  been  in  use  for  several  years,  during  which  they 
have  gained  a  high  reputation.  The  wheel  is  made  in  three  parts,  the 
hub  and  the  two  flanges,  each  of  which  moves  independently  of  the 
other.  The  flanges  are  of  steel  and  the  center  hub  of  brass.  The 
latter  of  course  receives  the  most  wear,  and  can  easily  be  renewed. 
When  on  the  straight  line  nothing  moves  but  the  center  pulley,  which 


THE  "  ECONOMY  "  TROLLEY  WHEEL. 

can  be  renewed  for  fifty-five  cents,  and  four  extra  centers  will  last  a 
year.  The  manufacturers  state  with  confidence  that  this  wheel  will 
not  spark. 

It  is  now  in  use  on  the  South  Chicago  Street  Railway  line,  and  also 
on  the  Calumet  line,  on  both  of  which  roads  it  is  giving  entire  satisfac- 
tion. This  company  claims  to  save  one  third  of  the  friction  on  the 
trolley  wire  by  using  this  wheel,  and  that  the  wheel  will  wear  three 
times  as  long  as  any  other  wheel  in  use  ;  it  contains  a  graphite 
bushing  and  is  also  a  self  oiler. 


Second  Annual  Report  of  the  General  Electric 
Company. 

The  annual  report  of  the  General  Electric  Company  tor  the  year 
ending  January  31,  1894,  was  presented  to  the  stockholders  of  the 
company  early  in  April.  As  was  expected,  the  report  shows  a  great 
loss  during  the  year  past  in  valuation  of  assets. 

On  January  31,  1893,  the  assets  were  examined  and  valued,  and  a 
report  on  the  condition  of  the  company  was  made  to  the  stockholders 
at  their  annual  meeting  in  April  last.  This  examination  was  conducted 
under  rigid  instructions  from  the  Board  of  Directors,  that  material 
on  hand,  stocks,  bonds,  customers'  notes  and  accounts,  etc.,  should  be 
carefully  scrutinized,  and  should  be  valued  on  a  most  conservative 
basis.  The  complex  organization  then  existing,  and  the  fact  that  the 
amalgamation  of  the  various  interests  represented  by  the  company  had 
been  so  recent,  made  the  task  an  especially  difficult  one  at  that  time, 
but  the  statement  made  by  those  directly  responsible  to  the  board  was 
that  the  instructions  of  the  directors  had  been  strictly  carried  out. 

The  company  had  inherited  stocks  of  manufactured  goods  in  the 
principal  cities  in  which  district  offices  were  located,  from  Boston  in 
the  East  and  Atlanta  in  the  South,  to  San  Francisco  and  Portland  in 
the  West.  Notes  and  accounts  receivable,  stocks,  bonds  and  other 
assets  were  similarly  distributed.  Each  district  office  had  exclusive 
charge  of,  and  was  presumably  familiar  with,  the  value  of  its  own 
assets,  and  was  largely  independent  of  the  general  office.  This  defec- 
tive system,  since  abolished,  rendered  it  exceedingly  difficult  to  arrive 
at  correct  conclusions,  and  notwithstanding  the  efforts  of  the  officers, 
it  led  to  grave  mistakes  in  the  estimates  of  value  of  accounts,  securities 
and  inventories  of  merchandise. 

The  Edison  Company,  to  a  small  extent,  and  the  Thomson- 
Houston  Company  (the  organization  of  which  was  mainly  adopted  by 
the  company),  to  a  greater  extent,  had  been  in  the  habit  of  doing 
more  or  less  exploiting  work,  resulting  in  the  acquisition  of  stocks  and 
bonds  of  local  lighting  and  railway  companies.  The  Thomson- Houston 
Company  had  generally  been  very  successful  in  marketing  these 
securities  at  profitable  figures.  By  the  facilities  which  it  had  thus  been 
able  to  afford  to  local  enterprises,  it  was  enabled  to  expand  its  business. 
The  company  at  the  time  of  its  organization  assumed  a  large  number 
of  such  transactions  which  were  in  progress  or  contracted  for.  The 
general  policy  of  the  board,  however,  since  the  organization  of  the 
company,  has  been  to  curtail  transactions  involving  the  acceptance  of 
stocks  or  bonds  for  anything  other  than  license  rights,  except  where 
for  some  special  reason  it  has  been  deemed  advisable  to  accept  them, 
as  in  settlement  of  disputed  or  doubtful  accounts. 

Among  the  most  important  transactions  of  the  character  above 
referred  to,  were  those  with  newly  organized  companies,  and  this  class 
of  business  has  been  very  extensive  in  the  South  and  West.  The 
financial  and  industrial  collapse  in  these  sections  in  the  spring  and 
summer  of  1893  affected  the  company  severely,  and  very  many  ac- 
counts, notes  and  investments  assumed  as  good  a  year  ago  must  now 
be  recognized  as  of  diminished  value.  The  same  is  especially  true  as 
to  the  Northwest,  where  the  company's  output  was  sold  through  the 
Northwest  General  Electric  Company,  formerly  known  as  the  North- 
west Thomson-Houston  Company. 


The  Thomson-Houston  Company  had  large  interests  in  various 
construction  and  manufacturing  companies,  notably  the  above  men- 
tioned Northwest  Company,  the  Fort  Wayne  Electric  Company,  the 
Brush  Electric  Company,  and  others;  the  whole  standing  on  its  books 
at  about  $5,500,000.  At  the  time  of  the  last  annual  report,  statements 
were  obtained  from  the  officers  of  such  companies,  and  it  was  estimated 
that  something  less  than  one-half  of  this  investment  was  represented 
by  patent  rights  and  something  over  one-half  by  other  assets.  Un- 
known to  the  Board  of  Directors,  some  of  these  companies  became 
unduly  expanded  during  the  winter  and  spring  of  1892-3,  and  the 
stringency  which  began  in  April  and  culminated  last  autumn  caused 
them  to  suffer  greatly.  The  directors  have  reduced  the  company's 
entire  holdings  of  Fort  Wayne  and  Northwest  stocks  to  a  valuation  of 
$1  each,  exclusive  of  the  amount  carried  in  patents. 

After  protracted  negotiations,  the  Northwest  Company  has  been 
put  in  liquidation,  and  the  territory  controlled  by  it  has  reverted  to  the 
General  Electric  Company. 

Reference  is  made  in  the  report  to  the  recent  financial  panic,  and 
of  the  necessity  for  selling  some  securities  to  a  syndicate,  which 
organized  the  trust  known  as  "  The  Street  Railway  and  Illuminating 
Properties."  An  account  is  also  given  of  the  reorganization  of  the  sell- 
ing departments  of  the  company,  and  its  concentration  at  Schenectady. 

The  financial  condition  of  the  company  has  been  greatly  improved 
during  the  last  six  months,  and  the  net  amount  of  direct  and  indirect 
obligations,  July  31,  1893,  $8,734,000,  was  reduced  by  January  31,  1894, 
to  $i,gS4,ooo. 

While  the  liquidation  of  the  debt  has  been  going  on,  the  company 
has  also  readjusted  its  basis  for  sales,  either  to  cash  or  to  short  credits 
to  desirable  customers.  In  view  of  the  extreme  depression  and  the 
uncertainty  as  to  the  early  future,  the  directors  have  not  felt  justified 
in  any  other  course  than  that  of  adhering  strictly  to  sales  on  this  basis. 
It  is  believed  by  the  directors  that  the  company  has  lost  little  legitimate 
business  in  consequence  of  its  curtailment  of  credit  to  customers.  It 
intends  to  confine  its  business  to  this  basis,  and  to  accept  smaller 
profits. 

The  directors  state  that  they  do  not  believe  that  it  will  be  possible 
for  some  time  to  come  to  do  as  large  a  business  as  was  done  by  the 
company  prior  to  the  panic,  although  a  gradual  improvement  has  been 
apparent  during  the  last  two  months.  The  street  railway  business, 
which  to  a  considerable  extent  was  formerly  done  through  syndicates 
and  promoters,  many  of  whom  have  become  embarrassed,  promises  to 
be  smaller  than  during  the  previous  year.  Arc  lighting  business  is 
also  reduced,  largely  because  of  the  inability  of  local  companies  to 
secure  capital  with  which  to  extend  their  business  for  the  purpose  of 
carrying  out  municipal  contracts.  The  business  of  the  company,  with 
respect  to  incandescent  lighting,  which  is  to  a  great  degree  performed 
by  strong  and  conservatively  managed  local  companies,  is  in  a  more 
healthy  condition,  and  has  not  suffered  so  severely.  The  business  in 
plants  for  the  distribution  of  electrical  power  is  promising,  and  many 
important  installations  are  in  progress.  The  application  of  electricity 
to  various  mining  purposes,  such  as  hauling,  hoisting,  drilling,  etc.,  is 
increasing.  The  future  in  this  respect  is  promising.  The  increase  in 
the  number  of  local  lighting  and  railway  companies  is  shown  by  the 
following  table: 

Feb  1.       Feb.  1.       Feb.  1. 

1892.  1S93.  1894. 

Total  number  of  local  companies  operating 

Incandescent  and  arc  lights  "               1,158  1,277  1,479 

Total  number  ot  railway  companies                      214  435  541 


Substantial  progress  has  been  made  during  the  year  in  the  prose- 
cution ot  suits  against  infringers  of  many  of  the  more  important  patents 
belonging  to  the  company.  The  "  feeder  and  main"  patent,  which  is 
of  fundamental  importance,  particularly  for  the  low  tension  lighting 
plants,  has  been  sustained  by  the  Circuit  Court  for  the  District  of  New 
Jersey. 

The  litigation  on  the  incandescent  lamp  patent  has  been  generally 
successful,  although  the  most  strenuous  efforts  have  been  made  by 
infringers  to  defeat  the  patent  or  to  devise  some  form  of  lamp  that 
would  be  outside  of  it.  In  two  instances  the  company  has  met  with 
reverses  in  this  litigation  which  have  proved  to  be  comparatively  unim- 
portant. In  these  instances  they  are  advised  there  is  a  strong  proba- 
bility that  they  will  ultimately  prevail.  The  efforts  to  evade  the  pat- 
ent by  so-called  "  lamp  repairs,"  and  by  injecting  a  harmless  amount 
of  inert  gas  into  the  bulb,  have  been  defeated. 

Owing  to  the  inevitable  delays  of  litigation,  the  important  cases 
on  patents  for  railway  work,  upon  which  the  directors  place  great  reli- 
ance, have  not  yet  come  to  hearing.  It  is  expected  that  many  of  these 
cases  will  be  determined  during  the  coming  year. 

No  final  decision  has  been  rendered  against  the  company  on  any 
patent.  During  the  past  year  several  such  suits  against  the  company 
have  been  decided  in  its  favor,  notably  the  suit  on  the  patent  for  the 
hydro-carbon  treatment  of  the  filament  of  incandescent  lamps,  which 
has  been  disposed  of  in  the  company's  favor  by  the  decision  of  the 
United  States  Circuit  Court  of  Appeals. 

Upon  the  whole,  the  patent  situation  seems  to  be  promising,  and 
the  directors  believe  that  at  the  next  annual  meeting  they  will  be  in  a 
position  to  report  substantial  progress. 

All  expenditures  for  patents  and  patent  rights  during  the  year 
under  review,  and  all  expenses  of  patent  litigation,  have  been  charged 
to  operating  expenses. 

STATEMENTS  OF  ACCOUNTS. 

The  assets  of  the  company  include  the  following:  Patents  and 
franchises,  $8,159,264.02;  manufacturing  plants,  $3,941,128.98;  other 
real  estate,  $323,685.23;  stocks  of  manufacturing  companies  (schedule 
A),  $2,767,470.58;  stocks  and  bonds  of  local  companies  (schedules  B 
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and  C),  $2,723,493.17;  cash,  $591,143.88;  notes  and  accounts  receivable 
(face  value  $14,984,697.42)  $8,934,159.75;  total,  $9,525,303.63.  Inven- 
tories; $4,834,792.62  ;  work  in  progress,  $1,198,343.58;  profit  and  loss, 
$12,454,967  42;  total,  $45,928,449.23.  The  liabilities  shown  are:  Common 
stock,  $30,459,700;  preferred  stock,  $4,251,900;  total,  $34,711,000; 
5  per  cent,  gold  coupon  debenture  bonds,  $10,000,000;  mortgages, 
$26,200;  accrued  interest  on  debenture  bonds,  $83,333.32;  notes  pay- 
able, $744  341,31;  accounts  payable,  $323  0S4.82;  sundry  credits,  $39,- 
889.78;  total,  $45,928,459.23. 

(SCHEDULE  A.) 

STOCKS  OF  MANUFACTURING  AND  OTIIER  COMPANIES. 

CORPORATE  NAME.  ADDRESS.  PAR  VALUE. 

Brusli  Electric  Co.  <Pref )  Cleveland,  O   $26,300  00 

"         "  (Pret.  Guaranteed)  

(Com  ) 


96,500.00 
1,995,200  00 


Canadian  General  Electric  Co  Toronto,  Can   1,250,000.00 


Electric  Corporation  (Subscription)  Boston,  Mass. 

E.  O.  Morris  Safe  Co.  (Pref.) 

Excelsior  Electric  Co  Brooklyn,  N.  Y. 


28,200.011 
3,600  CO 

87,000.00 


Fort  Wayne  Electric  Co  Ft.  Wayne,  Ind   1,921,850  00 


Ft.  Wayne  Trust  Securities  (Series  A.)  Boston,  Mass. 

Ft.  Wayne  Jenney  Electric  Llglit  Co  Ft.  Wayne,  Ind  

Northwest  General  Electric  Co  St.  Paul,  Minn  

Otis  Electric  Co  Tonkers,  N.  Y.... 

Pennsylvania  General  Electric  Co  Philadelphia,  Pa. 

Schuyler  Electric  Co  Mlddletown,  Ct.. 

Schuyler  Electric  Manufacturing  Co.  (Com. )..Uartforrt,  Conn.... 

'■  (Pref.)..-  " 

Swan  Lamp  Manufacturing  Co  Cleveland,  O  

shares  of  St.  Ky.  &  Illuminating  Properties.  Boston,  Mass  

United  Electric  Securities  Co.  (Com.)  

"         "  (Pref.)  


9,776.00 
365.000.00 
549,850.00 
174,000.00 
468,000  00 
50,000.00 
84,000  00 
307.930  00 
£3,000.00 
6,4oo.0o 
500.000.00 
23,100.00 


Total  (carried  on  balance  sheet  at  $2,767,157.58)    S8,279,7i'6.f0 

In  addition  to  the  above  the  company  owns  stocks  of  various  other  manu- 
facturing, etc.,  companies  of  a  total  par  value  of  $6,037,3io.oo,  which  are  carried 
on  the  balance  sheet  at  a  total  value  of  $313.00. 

(SCHEDULE,  B.) 
STOCKS  OF  LOCAL  COMPANIES. 


CORPORATE  NAME.  ADDRESS. 

Andover  Electric  Light  Co  Andover,  Mass  

Appleton  Edison  Electric  Co  Appleton,  Wis  

Austin  Electric  Co  St.  Paul,  Minn  

Buffalo  General  Electric  Co  Buffalo,  N.  Y  

Compagnle  Francalse  -  Paris   

Citizens'  General  Electric  Co.  ( Pref.)  Louisville.  Ky  

com.  Anonlma  del  Alumb.  El  de  Puebla  Puebla,  Mexico  

Cambridge  Electric  Light  Co  Cambridge,  Mass. . 

citizens'  Electric  Light  &  Power  co  Dayton,  O  

Cleveland  General  Electric  Co.  (Com.)  Cleveland,  O  

"  "  "     "  (Pref.)   "   

Chester  Electric  Light  &  Power  Co  Chester,  Pa  

Chicago  Edison  Co  Chicago,  III  

Cooperstown  Gas  &  Electric  Co  Cooperstown,  N.  Y, 

Canton  Electric  Light  &  Power  Co  canton.  O  

Columbus  Edison  Mectric  Light  Co  Columbus,  O  

Dillon  General  Electric  Co  Dillon,  Mont  

Eastchester  Electric  Co  Eastchester,  N.  Y. 

Edison  Electric  Illuminating  Co  Paterson.  N.J  

"        "  "  "   New  York,  N.  Y  

"  Brooklyn,  N.Y  

"  "  •'   Cumberland,  Md... 

"        "  "  "   Newburgh,  N  Y. .. 

"        "  "  "  Altoona,  Pa  

"    Electric  Light  &  Power  Co  Kansas  city,  Mo  

'   "  York,  Pa  

it       ti       11     ti     » *    it  Eric  p & 

Elgin  City  Railway  Co  Elgin,  111. ........ .1 

Essex  County  Electric  Co  Orange,  N.  J  

Fargo  Gas  &  Electric  Co  Fargo,  N.  Dak  

First  Cincinnati  Edison  Electric  Ul'g.  Co  Cincinnati,  O  

Grand  Rapids  Edison  Light  &  Fuel  Gas  Co  Gr.  Rapids,  Mich.. 

Glens  Falls  Electric.  Light  &  Power  Co.,  Ltd... Glens  Falls,  N.  Y.. 

Grinnell  Electric  Light  Co  Grlnnell,  Iowa  

llackensack  Edison  Lighting  Co  Hackensack,  N.  J.. 

llollister  Light  &  Power  Co   Holllster,  Cal  

Johnstown  Electric  Light  Co  Johnstown.  Pa  

Kansas  City  Suburbau  Belt  Line  Railroad  Co.  .Kansas  City,  Mo. . 

Laramie,  E.  G.  L.  II.  &  Fuel  Co  Laramie,  Wy  

Little  Falls  Electric  Light  &  Power  Co  Little  Falls,  N.  Y. . 

McKeesport.  Light  Co  McKeesport,  Pa  

Napa  Thomson-Houston  Light  Co  Napa,  Cal  

NatickGas  Light  Co  NaticK,  Mass  

New  omaha  T.II.  Electric  Light  Co.  (Com.)  Omaha,  Neb  

Newport  Illuminating  Co  Newport,  R.  I  

Northwest  Electric  Co  Winnipeg,  Man  

Portland  General  Electric  Co.  (Com.)  Portland,  Ore  

Philadelphia  Consolidated  Co  Philadelphia,  Pa. . . 

Roseburg  Electric  Light  &  Power  Co  Roseburg,  Wash... 

San  Luis  O.  B.  T-H.  Electi;c  Co  S.  L.  ( tblspo.  Cal. . . 

Scranton  Illuminating,  Heat  &  Power  Co  Scranton,  Pa  

Skowhegan  Electric  Light  Co  Skowhegan,  Me  

Suburban  Electric  lll'g,  Heat  &  Power  Co  Newport,  Ky  

Standard  Light  &  Power  Manufacturing  Co  Montpeller,  Vt  

Stoughton  Electric  Light  Co  Stoughton,  Wis  

Thomson-Houston  Electric  Light  &  Power  Co.  .<,,>uiucy,  ill  

Trenton  Light  &  Power  Co  Trenton.  N.  J  

Union  Elektrlcitat  s  Gesellschaft  Berlin  

Visalia  Gas,  Light  &  Heat  Co  Vlsalla  

Westboro  Electric  Light  &  Power  Co  Westboro.  Mass  

Wilkesbarre  Electric  Light  &  Power  Co  Wllkesbarre,  Pa... 

Total  (carried  on  the  Balance  Shf  et  at  $1,362,294.62)   $2,750,313.79 

In  addition  to  the  above  the  company  owns  stocks  of  various  other  local 
companies  of  a  total  par  value  of  $3,713,717.03,  which  are  carried  on  the  balance 
sheet  at  a  total  value  of  $4,754.75. 

(SCHEDULE,  C.) 
BONDS. 

CORPORATE  NAME.  ADDRESS.  PAR  VALUE. 

Ashevllle  Street  Railway  Co  Asheville.  N.  C   $14,000.00 

Atlanta  Consolidated  Street  Railway  co  Atlanta,  Ga   18,000.00 

Bangor  Electric  Light  &  Power  Co  Bangor,  Me   64,500.00 

Consumers'  Light  &  Power  Co  Little  Rock,  Ark. . .  27,000.00 

Chicago  North  Shore  Street  Railway  Co  Oh  cago,  111   94,000.00 

Cumberland  Electric  Light  &  Power  Co  Nashville,  Tenn.. ..  100,000.00 

Chattanooga  Electric  Light  Co  Chattanooga.Tenn.  57,000.00 

Chattanooga  Electric  Street  Railway  Co                  ••          "  20,000.00 

Central  Market  Co  Chicago,  111   1,600.00 

Columbian  Intramural  Railway  Co                       "       "  250,000.00 

citizens'  General  Electric  Co  Louisville,  Ky   115,000.00 

Charleston  Light  &  Power  Co  Charleston,  S.  C. .  25,000.00 


Par  Value. 
$2  000  00 
15,000.00 
60.000.00 
260,000.00 
20,072.12 
la.300.oo 
15,000.00 
2,700  00 
1, 7'JO.oo 
200,000.00 
16,900  00 
1,750.00 
2,666.67 
2,250.00 
12.200.00 
23,100.00 
40,000.00 
$12,645.00 
31,500.00 
700,200.00 
8,300.00 
8,500.00 
29,650.00 
10.000  00 
14,200.00 
13,200.00 
14,400  00 
40,100.00 
5,000  00 
20.000.1  0 
8,700  00 
29,000  00 
550.00 
1,000  00 
59.500  00 
250.00 
18,600  00 
4,080.00 
lti,500.00 
2.500  00 
8,900.00 
33,500.00 

10.100.no 

30,600.00 

26,700.00 

20,000.00 
527,800.00 
4,375.00 

20,000.00 
800.00 

42,000  00 
4,300.00 

10,416.00 
1,000.00 
1,210.00 
2.200.0.1 

55,000.00 
163,000.00 

14,700.00 
1,620.00 

10,100.00 


Consolidated  Electric  Light  Co  Birmingham,  Ala. .  79,000.00 

Covington  Electric  Light  Co  Covington,  Ky   7,000.00 

Concord  Land  &  Water  Power  Co  Concord.  N.  U   74,500  00 

Dallas  Electric  Co  Dallas,  Tex   1,000.00 

Dayton  Electric  Light  Co  Dayton,  O   282,000.00 

Georgetown  water  Co  Georgetown,  Ky...  5,000.00 

Greensboro  Electric  Light  &  Power  Co  Greensboro,  N.  C...  2,500.00 

Hoosac  Valley  Street  Railway  Co  N.  Adams,  Mass.. . .  800.00 

Jackson  Light  &  Power  Co  Jackson,  Mich   83,000.00 

Kingston  Electric  Co  Kingston,  N.Y   7,000.00 

Knoxvllle  Street  Railroad  Co  Knoxvllle,  Tenn..,.  6,000.00 

Lee  Electric  Co  Lee,  Mass   11,000.00 

Los  Angeles  Consolidated  Electric  Railway  Co.. Los  Angeles,  Cal...  41,440  00 

Metropolitan  Street  Rallwav  co  Macon,  Ga   45.000.00 

Manhattan  Electric  Light  Co  New  York  City   52,000.00 

Mndlson  City  Railway  Co  Madison,  Wis   22,000.00 

Mlddleboro  Gas  &  Electric  Co  Middleboro,  Mass. .  45,000  00 

Milwaukee  Street  Railway  Co  Milwaukee.  Wlss. ..  325,000  00 

Monongahela  Electric  Light  &  Power  Co  Homestead,  Pa   15,000  00 

Mobile  Transportation  Co  Mobile,  Ala   100  000.00 

Narragansett  Pier  Electric  Light  &  Power  Co.  Nar.  Pier,  R.  1   1,000.00 

Natlck  Electric  Co  Natlck,  Mass   17,500X0 

North  River  Electric  Light  &  Power  Co  New  York  City   2,000.00 

Ottawa  Electric  Street  Railway  Co  Ottawa,  111   51,000  00 

Ocala  Light  &  Power  Co  ocala.  Fla   10  000 .00 

Oskaloosa  Edison  Light  Co  Oskaloosa,  Wis   7,500  00 

Oxford  Lake  Line  Annlston,  Ala   175,000.00 

Otis  Electric  Co  New  York  City   20,f00.00 

Public  Works  Co  Bangor,  Me   35,000.00 

Cjueen  City  Railway  Co  Dallas,  Tex   85,000  00 

Queen  City  Electric  Railway  Co  Marlon,  Ind   5.000  00 

Raleigh  Street  Railway  Co  Raleigh,  N  C   25.000.00 

Sheffield  Manufacturing  Co  Saugertles,  N.  Y...  900.00 

Standard  Plate  Glass  Co  Pittsburgh,  Pa   1,600.00 

Steubenville  Street  Rallwav  Co  Slcubenvllle,  O   2,500.00 

St.  Cloud  City  Street  Car  Co  St.  Cloud.  Minn ... .  5,000  00 

Tacoma  Railway  &  Motor  Co  Tacoma,  Wash   200,000  00 

Town  of  Buena  Vista  Buena  Vista,  Va....  1. 600.00 

United  Electric  Sec.  Co.,  1st  Series  Boston,  Mass   1,000.00 

' 3d      "   "                   "  47,'0OO0 

"7th     •'                                  "  41,000  00 

Watertown  Hea'ing,  Lighting  &  Power  Co  Watertown,  S.  D.. .  2  000  00 

Weymouth  Light  &  Power  Co  Weymouth.  Mass. .  39.000  00 

Winona  General  Electric  Co  Winona,  Minn   20,000  00 

Total  (carried  on  balance  sheet  at  $1,356,431.80)   $2,785,940.00 

In  addition  to  the  above,  the  company  owns  bonds  of  various  other  com- 
panies of  a  total  par  value  of  $146,621.30,  which  are  carried  on  the  balance  sheet 
at  a  total  value  of  $  12. 

Theory  vs.  Practice  on  Electric  Railways. 


The  following  letter  was  recently  received  by  a  promi- 
nent manufacturing  company  of  electrical  apparatus: 

Gentlemen: — Will  you  please  excuse  the  liberty  I  am  taking  to 
address  you.  I  am  much  interested  [n  electric  cars,  and  I  have  been 
surprised  to  see  that  PRACTICE  does  not  always  agree  with 
THEORY. 

I  am  a  machinist,  but  devote  my  spare  time  and  money  to  try  to 
learn  something  more.  I  have  bought  a  number  of  books  on  electricity 
and  I  find  in  one  of  them  the  following  rules: 

No.  5: — When  ready  to  start,  move  the  controller  handle  gradually 
but  firmly. 

No.  7: — In  throwing  the  power  on,  move  the  controller  handle 
step  by  step,  allowing  the  car  to  gain  headway  under  one,  before  ad- 
vancing to  the  next  step.  Too  sudden  starting  strains  the  machinery 
and  wrenches  the  gears,  etc. 

No.  8: — In  throwing  the  power  off,  move  the  controller  handle 
gradually  until  nearly  at  the  "off"  stop,  when  it  should  be  turned  the 
rest  of  the  way  with  a  snap,  and  care  should  be  taken  that  the  power  is 
off  before  setting  the  brakes. 

No.  9: — The  brakes  should  be  set  gradually,  so  as  not  to  bring  an 
undue  strain  upon  the  gearing. 

No.  13: — Never  stop  a  car  on  a  curve,  except  in  case  of  accident. 
Many  breakdowns  and  troubles  have  resulted  from  unnecessarily  stop- 
ping on  curves.  The  extraordinary  amount  of  current  required  to 
start  a  loaded  car  on  a  curve  may  endanger  the  insulation  of  the 
motors. 

These  rules  seem  to  me  very  simple  and  very  proper,  and  any  man 
with  a  little  conception  of  machinery  will  think  the  same.  Any  man 
with  a  little  good  judgment  will  know  that  we  cannot  start  any  machin- 
ery at  full  speed;  the  speed  has  to  be  gained  step  by  step, 

The  motorman  (at  least  the  motorman  of  this  city)  is  the  only 
man  trying  to  go  against  Nature's  laws.  Nature  is  advancing  step  by 
step.  We  don't  see  a  tree  covered  with  leaves,  flowers  and  fruits  in  a 
few  seconds.  The  child  cannot  run  the  first  day.  A  racer  cannot  gain 
the  full  speed  at  the  start.  A  sudden  high  flame  in  a  lamp  will  break 
the  chimney.  To  fill  at  once  an  overheated  boiler  means  an  explosion, 
etc.  But  the  motorman  is  an  exception,  and  he  intends  to  start  and 
stop  his  car  at  once. 

I  have  paid  much  attention  to  the  motormen  of  this  city,  and  I  see 
day  by  day  that  they  pay  not  the  least  attention  to  the  above  rules. 
They  throw  on  the  power  all  at  once  and  throw  off  the  power  with  a 
single  snap  from  the  last  step  to  the  "  off."  As  to  curves,  they  pay  no 
attention  to  them,  and  will  stop  on  the  middle  of  a  curve  as  they  would 
on  a  straight  line.  Putting  the  brakes  on  before  the  current  is  off,  or 
throwing  the  power  on  before  the  brakes  are  released,  are  daily  occur- 
ences in  this  city.  It  is  well  to  add  that  many  persons  regret  the  old 
horse  cars,  as  the  new  electric  cars  give  us  a  very  unpleasant  ride,  and 
with  certain  motormen  and  a  car  complete  you  reach  home  very  sore. 

I  have  tried  to  put  me  this  question:  Am  I  old  and  ignorant  of 
any  progress?  It  maybe  that  in  this  age  of  wonders  you  have  per- 
fected the  controllers  in  such  a  manner  that  the  handle  of  the  con- 
troller and  the  handle  of  the  brakes  are  toys  in  the  hands  of  motormen 
to  play  to  suit  themselves.  Perhaps  you  have  devised  a  new  controller 
which  will  allow  a  sudden  full  power  to  flow  to  the  motors  without 
injuring  the  machinery.    In  purchasing  the  book  I  mention  (second 
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edition  1893),  I  thought  I  had  the  latest,  but  it  cannot  be  so.  New 
improvements  to  go  against  laws  of  Nature  must  have  found  their  way, 
otherwise  the  companies  would  put  a  stop  to  the  reckless  manner  in 
which  the  motormen  are  running  the  cars. 

It  may  be  that  the  companies  are  more  ignorant  than  I  am,  and 
don't  say  anything  because  they  don't  know  any  better.  As  I  said, 
the  companies  must  ignore  these  rules,  or  then  I  am  of  an  old  age,  far 
away  from  improvements. 

I  come  to  you,  gentlemen  merely  to  ask  you  if  the  above  rules  are 
still  good,  or  if  since  the  publication  of  the  book  mentioned,  improvements 
have  been  made  to  declare  the  said  rules  void?  If  you  can  answer  this 
question  you  will  greatly  oblige  me;  your  answer  would  be  an  authority 
and  much  useful  for  a  work  I  am  preparing. 


Destructive  Effect  of  Electrical  Currents  on  Sub= 
terranean  Metal  Pipes. 


By  Isaiah  H.  Farnham. 


Early  in  the  summer  of  i8gi,  some  lead  covered  telephone  cable, 
removed  from  wooden  ducts  in  Boston,  showed  some  very  marked,  yet 
local,  spots  of  corrosion.  The  cause  of  the  corrosion  was  generally 
attributed  to  acetic  acid  contained  in  the  wooden  conduit  which  had, 
years  before,  caused  corrosion  on  a  few  cables  in  certain  sections  of  the 
city.  In  the  case  just  mentioned,  the  corrosion  was  so  severe,  and 
located  in  spots  only,  that  it  led  me  to  attribute  the  cause  to  electro- 
lytic action  from  the  railway  currents. 

Measurements  were  made  between  the  cables  in  all  manholes  and 
the  earth  near  the  cables,  for  voltage  and  direction  of  current.  It  was 
found  that  within  a  radius  of  about  2,000  ft.  from  the  Albany  Street 
power  house,  cables  were  negative  to  the  earth,  ranging  from  zero  to 
two  volts,  and  that  outside  of  this  neutral  line,  they  were  positive  to  the 
earth  from  zero  to  twelve  volts.  This  condition  prevailed  until  a  point 
was  reached  near  the  East  Cambridge  power  house,  when  they  again 
passed  a  neutral  line,  and  became  more  and  more  positive  as  that  power 
house  was  approached.  The  same  conditions  were  found  as  the  Allston 
railway  power  house  was  approached.  On  obtaining  sufficient  data, 
maps  were  drawn,  showing  voltage  between  cables  and  earth  through- 
out all  sections  of  the  city.    This  is  shown  in  the  map  (Fig.  r.). 

In  addition  to  the  figures  placed  beside  the  several  routes  of  cable 
conduits,  showing  the  direction  of  current  and  its  pressure,  we  have 
shaded  such  portion  of  the  map  where  at  that  time  we  found  the  cables 
positive  to  the  earth.  We  may  call  the  shaded  portion  of  the  map  the 
danger  territory.  These  potential  measurements,  though  taken  for 
other  purposes,  incidentally  furnished  all  the  proof  needed  to  convince 
one  that  the  railway  power  was  the  source  of  the  troublesome  currents. 

At  the  time  the  map  was  made,  and  previously,  the  railway  was 


that  voltmeter  readings  taken  between  the  cables  and  a  point  on  the 
earth  a  short  distance  removed  from  the  ground  plate  in  any  manhole, 
gave  nearly  the  same  pressure  as  before  the  ground  plates  were  con- 
nected. 

Third:  Prof.  Elihu  Thomson  suggested  the  placing  of  motor  gen- 
erators at  different  points  along  the  railway  line,  wherever  the  cables 
and  pipes  are  found  to  be  in  danger,  the  motor  generators  to  be  oper- 
ated by  the  railway  power  current;  the  secondary  current  developed  by 
these  generators  to  be  utilized  to  lower  the  potential  in  the  cables  and 
pipes  to  zero,  with  respect  to  the  surrounding  earth  or  rails.  The 
motor  generators  would,  so  to  speak,  pump  the  current  out  of  the 
cables,  and  force  it  into  the  rails  whenever  the  potential  of  the  former 
should  rise  above  zero.  This  plan  has  not  yet  been  put  into  operation, 
so  far  as  I  am  aware. 

Fourth:  Insulating  the  cables  and  pipes  from  the  earth  was  pro- 
posed.   As  some  of  the  worst  cases  of  corrosion  of  cables  by  elec- 
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FIGS    3  AND  4— DIAGRAMS  SHOWING  DIRECTION  OF  CURRENT 
DURING  BOSTON  EXPERIMENTS. 

trolysis  occurred  where  they  were  painted  with  asphalt,  taped,  painted 
again,  and  finally  covered  again  with  a  heavy  braiding,  also  saturated 
with  asphalt,  it  was  apparent  that  to  insulate  cables  sufficiently  to  pro- 
tect them  would  be  difficult  and  expensive  if,  indeed,  practically  possi- 
ble. To  protect  water  and  gas  pipes  by  a  sufficient  insulating  jacket 
was  seen  at  once  to  be  impracticable. 

Fifth:  Breaking  the  metallic  continuity  of  the  cable  sheath  and 
pipes  was  proposed.  Fiom  the  fact  that  severe  action  is  frequently 
found  in  comparatively  isolated  spots,  where  cables  and  pipes  cross 
each  other  or  pass  near  or  across  the  rails,  it  follows  that  any  system 
of  breaking  the  metallic  continuity,  would  have  to  be  studied  with 
reference  to  the  entire  complicated  system  of  pipes,  cables  and  rails 
ramifying  through  the  streets  of  a  city.  There  would  also  be  a  differ- 
ence of  potential  between  the  several  sections  of  cable  or  pipe,  severed 
metallically,  tending  to  cause  electrolysis  at  one  end  of  each  section. 
In  case  of  water  pipes,  treated  in  thii  manner,  the  action  might  be 
expected  on  the  interior  as  well  as  on  the  exterior. 

There  appears  to  be  some  evidence  of  such  an  action  as  this  in  gas 
and  water  pipes  where  the  electrical  continuity  is  partially  broken  by 
leaded  joints.  An  iron  service  pipe  taken  from  the  Cambridge  gas 
system  showed  that  the  action  is  most  severe  at  points  immediately  on 


FIGS.  1  AND  2. — MAPS  OF  BOSTON,  SHOWING  POTENTIALS  OF  EARTH  DURING  EXPERIMENTS. 


operating  with  the  negative  pole  of  the  dynamo  to  the  trolley,  the 
positive  side  being  to  the  rails. 

Fig.  3  is  intended  to  illustrate  this  condition.  It  shows  the  passage 
of  current  from  the  dynamo  to  the  rails,  and  the  passage  of  a  portion 
of  the  current  from  the  rails  to  the  cables  within  the  neutral  or  zero  line, 
and  from  the  cables  to  the  rails  outside  of  this  zero  line.  The  danger 
of  electrolysis  is  only  where  the  current  is  leaving  the  cable  or  pipe 
through  the  moist  earth;  hence,  the  dangerous  district  was  at  this  time 
outside  of  the  zero  or  neutral  line,  as  shown  both  on  the  map  (Fig.  1) 
and  in  Fig.  3. 

The  remedies  proposed  were:  First:  To  remove  all  cables  from  the 
wet  bottom  and  sides  of  the  so  called  manholes.  It  was  found  very 
difficult  to  place  and  retain  cables  free  from  the  wet  sides,  and  even 
could  this  have  been  accomplished,  the  action  at  the  mouth  of  the 
ducts,  and  within  them,  would  still  have  continued. 

Second:  To  connect  the  cables  to  ground  plates  in  the  manholes, 
and  so  transfer  the  electrolytic  action  to  these  plates,  and  thus  save  the 
cables.  This  experiment  was  tried  on  an  extended  scale,  but  though 
many  ground  plates,  having  a  surface  of  several  square  feet  each,  were 
connected  with  the  cables  over  a  large  portion  of  the  city,  it  was  found 

•Abstract  of  a  paper  presented  at  the  meeting  of  the  American  Institute 
of  Electrical  Engineers,  New  York,  April  18. 


either  side  of  the  coupling.  The  reason  the  corrosion  appears  on  both 
sides  of  the  coupling  in  this  case  is  not  clear;  it  may  be  due  to  re- 
versal of  current  on  the  railway  system. 

Sixth:  It  was  suggested  that  the  railway  current  might  be  so  fre- 
quently alternated,  as  possibly  to  prevent  serious  action  on  the  pipes 
and  cables.  The  theory  was,  that  before  the  oxygen  gas,  liberated  by 
the  current,  should  have  time  to  attack  the  metal,  the  reversal  of  the 
current  would  disperse  it.  A  careful  experiment  was  conducted,  ex- 
tending over  a  period  of  ten  days,  employing  a  pressure  of  current  of 
from  three  to  seven  volts,  and  alternating  its  direction  at  regular 
periods  of  one  minute,  by  specially  devised  apparatus.  No  material 
change  had  taken  place  in  either  plate  during  this  period  of  time.  We 
then  considered  the  practicability  of  reversing  the  railway  current 
frequently.  It  seemed  possible  to  reverse  it  once  each  twenty-four 
hours,  at  a  given  time  in  the  night  when  the  load  is  comparatively 
light.  To  do  this  in  a  large  system  involving  several  power  stations 
would  require  either  a  loss  of  current  for  a  few  minutes  in  order  to 
guard  against  one  station  reversing  before  some  other  had  opened  or 
reversed  its  current,  or  would  require  some  electrical  system  connect- 
ing the  several  stations  together  and  operating  the  reversing  apparatus 
simultaneously.  We  concluded  it  would  be  very  difficult,  if  indeed  at 
all  practicable,  to  reverse  such  heavy  currents  during  regular  traffic. 
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We  then  renewed  the  reversing  experiment,  giving  twenty-four  hour 
periods  between  each  alternation,  but  found  at  the  end  of  two  weeks, 
to  our  sorrow,  that  the  plates  subjected  to  the  action  of  the  current 
were  seriously  electrolyzed.  It  seemed  useless  to  pursue  this  line  of 
work  further  at  that  time.  When  alternating  current  motors  become 
practicable  for  use  on  street  cars,  advantage  may  be  taken  of  the  fact 
that  such  currents  appear  not  to  cause  electrolysis  to  the  extent  of 
injuring  pipes  and  cables  exposed  to  them. 

Seventh:  Mr.  Fred  S.  Pearson  suggested  that  if  the  positive  pole 
be  connected  with  the  trolley,  the  danger  of  electrolysis  would  be  re- 
moved from  the  greater  and  more  scattered  portion  of  the  city,  and  be 
brought  near  the  power  stations  where  it  possibly  could  be  more  easily 
dealt  with.  This  reversal  was  made  and  the  expected  potential 
changes  between  cables  and  earth  followed.  Fig.  2  is  a  map  of 
Boston,  showing  the  condition  after  the  reversal  of  current.  The 
shaded  or  dangerous  portions  in  this  map,  correspond  to  the  white  or 
safe  districts  in  the  map,  shown  in  Fig.  1,  the  only  variation  being, 
that  by  the  reversal,  the  neutral  or  zero  line  was  thrown  out  a  little 
further  from  the  Albany  Street  power  house  than  it  was  located  be- 
fore. It  was  also  noted  that  the  cables  near  the  power  house  which 
had  been  from  one  to  two  volts  negative  to  earth  before  the  change  of 
current,  were  now  one  to  nine  volts  positive  to  earth;  that  is,  they 
were  raised  higher  above  zero  than  they  had  been  below  zero  prior  to 
the  reversal.  Fig.  4  is  a  typical  representation  of  the  current  flowing 
through  trolley,  car,  rails  and  cables  at  this  time.  It  will  be  readily 
understood  that  with  the  conditions  as  illustrated  in  this  figure,  the 
electrolytic  action  would  be  confined  to  the  territory  comparatively 
near  the  power  stations  where  the  current  is  leaving  the  cables  to  reach 
the  negative  or  rail  side  of  the  dynamo. 

Mr.  Pearson  next  suggested  the  plan  of  running  out  large  copper 
conductors  from  the  negative  side  of  the  dynamo  and  extending  them 
through  the  dangerous  district,  connecting  them  at  frequent  intervals 
to  the  cables.  On  the  principle  involved  in  Professor  Thomson's  motor 
generators,  this  low  resistance  conductor  connected  directly  to  the 
dynamo,  was  to  pump  the  current  from  the  cables  and  so  prevent  its 
passage  into  or  through  the  moist  earth.  This  plan  has  been  followed 
with  most  excellent  results.  The  shaded  patch  which  existed  in  the 
locality  of  the  Albany  Street  station  is  now  removed,  and  the  cables 
are  all  negative  to  earth.  The  remaining  shaded  patches  or  dangerous 
sections  have  been  corrected  by  taking  similar  means  of  reaching  the 
East  Cambridge  power  house. 

The  facts  given  above,  with  others  similar,  though  not  enumerated, 
lead  me  to  these  conclusions: 

1.  All  single  trolley  railways  employing  the  rails  as  a  portion  of 
the  circuit,  cause  electrolytic  action  and  consequent  corrosion  of  pipes 
in  their  immediate  vicinity,  unless  special  provision  is  made  to  pre- 
vent it. 

2.  A  fraction  of  a  volt  difference  of  potential  between  pipes  and  the 
damp  earth  surrounding  them  is  sufficient  to  induce  the  action. 

3.  Bonding  of  rails,  or  providing  a  metallic  return  conductor  equal 
in  sectional  area  and  conductivity  to  the  outgoing  wires,  is  insufficient 
to  wholly  prevent  damage  to  pipes. 

4.  Insulating  pipes  sufficiently  to  prevent  the  trouble  is  imprac- 
ticable. 

5.  Breaking  the  metallic  continuity  of  pipes  at  sufficiently  frequent 
intervals,  is  impracticable. 

6.  It  is  advisable  to  connect  the  positive  pole  of  the  dynamo  to  the 
trolley  lines. 

7.  A  large  conductor  extending  from  the  grounded  side  of  the 
dynamo,  entirely  through  the  danger  territory  and  connected  at  every 
few  hundred  feet  to  such  pipes  as  are  in  danger,  will  usually  ensure 
their  protection. 

8.  It  is  better  to  use  a  separate  conductor  for  each  set  of  pipes  to 
be  protected. 

9.  Connection  only  at  the  power  station,  to  water  or  gas  pipes, 
will  not  ensure  their  safety. 

10.  Connection  between  the  pipes  and  rail,  or  rail  return  wires, 
outside  of  the  danger  district,  should  be  carefully  avoided. 

11.  Frequent  voltage  measurements  between  pipes  and  earth  should 
be  obtained,  and  such  changes  in  return  conductors  made  as  the  meas- 
urements indicate. 


A  Peculiar  Electric  Truck. 


At  the  works  of  the  McGuire  Manufacturing  Company,  of  Chicago, 
are  four  electric  motor  trucks  building  for  the  Johnson  Rail  Company, 
of  Johnstown,  Pa.  The  peculiarity  of  the  construction  is  that  the 
gauge  is  adjustable,  that  is  to  say,  the  wheels  can  be  readily  changed  to 
run  on  any  track  varying  from  three  feet  six  inches  to  five  feet  three 
inches.  There  is  a  thread  cut  in  the  hub  and  on  the  wheel  fit  of  each 
axle.  It  is  a  thread  three  to  the  inch,  sixteen  inches  long,  and  is  cut 
at  each  wheel  fit  of  the  axle,  and  the  hub  of  the  wheel  is  cut  to  fit  it. 
The  keys  are  double  jointed  and  so  arranged  that  they  can  be  changed 
and  the  gauge  changed  in  a  very  few  minutes  when  desired.  There  are 
two  key  ways  cut  in  the  hub,  and  two  in  the  axle  on  the  quarter,  so  as 
to  get  a  quarter  turn  adjustment.  It  is  a  very  fine  and  expensive  piece 
of  work  and  is  only  intended  for  the  purpose  for  which  it  is  built. 

Within  the  last  month  the  McGuire  Company  has  also  built  seventy 
steel  frame  trucks  for  the  Electric  Traction  Company,  Philadelphia; 
fifteen  for  Memphis,  Tenn.;  five  for  Davenport,  la.,  and  twelve  for  the 
Cicero  &  Proviso  Electric  Railway,  Oak  Park,  111.  The  company  also 
has  orders  yet  unfilled  from  the  Derby  Street  Railway,  Derby,  Conn.; 
Buffalo  &  Williamsville  Street  Railway,  Buffalo,  N.  Y. ;  Philadelphia, 
Neville  Island  &  Coraopolis  Railway,  Coraopolis,  Pa.;  Hamilton, 
Grimsby  &  Beamsville  Railway,  Hamilton,  Ont. ;  Sandusky,  Milan  & 
Norwalk  Street  Railway,  Sandusky,  O. ;  Philadelphia  &  Delaware 
County  Railway,  Philadelphia,  Pa.,  and  others. 


The  Pier  Movable  Sidewalk  Purchased. 


Visitors  to  the  World's  Fair,  Chicago,  will  remember  the  movable 
sidewalk  on  the  pier,  which  was  extremely  interesting  from  a  mechani- 
cal standpoint,  and  which  carried  large  numbers  of  people.  This  side- 
walk has  been  purchased  by  L.  K.  Hirsch,  of  Chicago,  who  deals  in 
old  railway  material,  iron  and  steel  scrap,  etc. 

The  movable  sidewalk,  as  will  be  remembered,  consisted  of  a  large 
number  of  cars,  351  in  all,  connected  together.  The  cars  were 
mounted  on  eighteen  inch  wheels,  with  axles  of  about  one  and  seven- 
eighths  inches  in  diameter,  and  with  three  feet  nine  inch  gauge. 
Mr.  Hirsch  intends  to  sell  these  cars  and  trucks  separately,  and  thinks 
that  they  will  meet  with  a  large  demand  for  mining  and  other  work. 
Mr.  Hirsch  has  also  secured  a  great  deal  of  timber  and  a  large 
supply  of  eight,  twelve  and  sixteen  pound  iron  and  steel  T  rails,  which 
he  has  for  sale  at  immediate  delivery. 


Street  Railway  News, 


Extensions  and  Improvements. 

Boston,  Mass.— Among  the  plans  of  the  West  End  Street 
Railway  Co.  for  this  spring  is  the  extension  of  electric  lines  of  cars  into 
all  of  East  Boston,  the  uncompleted  part  of  Brookline,  Mt.  Auburn 
Street  and  Huron  Avenue  in  Cambridge,  Maiden  and  Medford,  and 
minor  extensions  in  Somerville  and  other  suburbs. 

The  new  Westinghouse  motors  for  the  West  End  Street  Railway, 
are  being  delivered  daily. 

Brooklyn,  N.  Y.— The  Brooklyn,  Queen's  County  &  Suburban 
Railroad  Company  is  being  equipped  for  electrical  operation. 

Dayton,  O. — The  City  Railway  Company  writes  that  it  will 
shortly  place  a  contract  for  a  number  of  cars  and  trucks. 

Detroit,  Mich. — Work  will  begin  at  once  on  Woodward  Avenue 
for  the  extension  of  the  Highland  Park  electric  road  as  far  north  as 
Edson  Avenue  formerly  known  as  the  Six  Mile  Road. 

Milwaukee,  Wis. — It  is  stated  that  the  Milwaukee  Street  Rail- 
way Company  has  decided  to  extend  the  Farwell  Avenue  electric  line 
up  Glen  Avenue  to  the  Lakeside  Park,  as  soon  as  the  Common  Council 
will  grant  permission.  The  company  is  also  considering  a  proposition 
to  extend  the  electric  line  up  Glen  Avenue  to  Menlo  Park. 

The  Milwaukee  Street  Railway  Company  has  been  given  permis- 
sion to  extend  its  North  Avenue  line  to  Folsom  Place. 

Neenah,  Wis. — It  is  contemplated  to  electrically  equip  the 
Menasha  &  Neenah  Street  Railway,  and  extend  it  to  Appleton  and 
neighboring  towns. 

New  Haven,  Conn.— The  J.  G.  Brill  Company,  of  Philadel- 
phia, has  received  an  order  for  cars  for  the  West  Shore  Railway  Com- 
pany, which  it  is  expected,  will  be  in  operation  by  June  5.  The  road 
will  connect  West  Haven  and  Milford.  The  type  of  car  adopted  is  a 
combination  car  with  cross  seats. 

The  hearing  on  the  application  of  the  Centerville  Horse  Railroad 
Company  for  permission  to  extend  its  lines  from  the  city  line  to  the 
center  of  Centerville  will  take  place  before  the  Selectmen  May  17. 

Oshkosh,  Wis. — The  controlling  interest  in  the  Oshkosh  Street 
Railway  Company  has  been  sold  to  an  Indianapolis  syndicate.  The 
sale  is  conditioned  upon  the  granting  by  the  Common  Council  to  the 
new  company  of  a  franchise  for  an  electric  line.  The  purpose  is  to  re- 
organize and  install  electricity  and  make  large  extensions.  Representa- 
tives of  an  Ohio  syndicate  are  also  seeking  a  franchise. 

Philadelphia,  Pa. — Contractor  McCaul  commenced  work 
April  5  on  the  large  car  house  for  the  Germantown  branch  of  the  Peo- 
ple's Traction  Company  on  Germantown  Avenue  above  Church  Street. 
It  is  to  be  constructed  of  local  stone,  and  is  to  be  done  by  May  1. 

Roxborough,  Pa. — Mayor  Stuart  has  signed  the  ordinance 
granting  trolley  privileges  to  the  Manayunk  &  Roxborough  Incline 
Plane  &  Railway  Company.  It  is  rumored  that  this  company  will 
extend  the  road  to  Norristown  by  the  way  of  Marble  Hall. 

Washington,  D.  C. — The  Belt  Railway  Company  has  applied 
for  rights  to  make  a  number  of  extensions. 

The  Washington,  Alexandria  &  Mt.  Vernon  Electric  Railway 
Company  contemplates  an  extension  into  the  city  of  Washington. 


New  Roads. 

Akron,  O. — On  April  4  there  was  incorporated  the  Akron 
Street  Railway  Company,  of  Akron,  with  a  capital  stock  of  $700,000. 

Allegheny,  Pa. — The  Allegheny  &  Butler  Railway  Company 
was  incorporated  April  18,  with  a  capital  stock  of  $300,000  for  con- 
structing and  operating  an  electric  railway  in  Allegheny  County,  Pa. 
Wm.  I.  Mustin,  of  Pittsburgh,  Pa.,  is  the  president  of  the  company, 
and  others  interested  are  Charles  K.  Hill,  of  Ross  Township,  Alle- 
gheny County  and  F.  Gwinner  and  Wm.  R.  Rhodes,  of  Allegheny, 

The  Etna  &  Glenshaw  Street  Railway  Company  was  incorporated 
April  18,  with  a  capital  stock  of  $50,000  to  construct  and  operate  an 
electric  railway  in  Allegheny  County,  Pa.  F.  Gwinner,  of  Allegheny, 
Pa.,  is  the  president  of  the  company.  Others  interested  are  F.  Gwin- 
ner, Jr.,  Edward  W.  Gwinner  and  Wm.  B.  Rhodes,  all  of  Allegheny. 

Champaign,  111. — The  Champaign  Rapid  Transit  Company 
has  filed  a  certificate  of  consolidation  with  the  Urbana  &  Champaign 


May,  1894.] 


THE  STREET  RAILWAY  JOURNAL 


333 


Street  Railway  Company,  under  the  name  of  the  Urbana  &  Champaign 
Electric  Street  Railway  Company.  The  capital  stock  of  the  consoli- 
dated company  is  to  be  $50,000. 

Chester,  Pa. — A  new  organization,  to  be  known  as  the  Chester 
Traction  Company,  with  a  capital  of  $500,000,  has  secured  control  of 
all  the  railways  centering  in  this  city.  Samuel  A.  Dyer  will  be  the 
active  spirit  in  the  new  concern,  and  it  is  rumored  that  the  Philadel- 
phia Traction  Company  is  a  party  in  the  deal. 

Chestertown,  Md.-An  electric  road  from  Chestertown  to 
Rock  Hall  is  being  considered. 

Chicago,  III.— The  Chicago  &  Morgan  Park  Electric  Street 
Railway  Company  was  incorporated  lately,  with  a  capital  stock  of 
$500,000.  The  incorporators  are  B.  Frank  Deacon,  Charles  S.  McCoy, 
Samuel  H.  Hubbard,  Frank  Foster  and  Ralph  F.  Bogle.  The  com- 
pany contemplates  the  construction  of  an  electric  railroad  between 
Englewood,  Morgan  Park  and  Blue  Island,  and  eventually  will  extend 
the  line  to  West  Pullman  and  Harvey.  It  is  proposed  to  connect  with 
the  cable  and  suburban  lines  of  Englewood. 

ChiCOpee,  Mass.— The  Chicopee  Street  Railway  Company 
will  organize  with  $100,000  capital  stock  to  build  an  electric  street 
railroad  from  Holyoke  to  Springfield.  The  directors  are  Charles  C. 
Abbey  of  Chicopee,  James  E.  Delaney  of  Holyoke,  Selig  Manilla  of 
Springfield  and  others. 

Delaware  Water  Gap,  Pa.  —The  Mt.  Minsi  Electric  Rail- 
way Company  was  incorporated  April  3,  with  a  capital  stock  of  $125,- 
000.  A.  B.  Batchelder,  of  Delaware  Water  Gap,  is  president.  Other 
stockholders  are  S.  E.  Overfield,  H.  W.  Hauser,  Eugene  Brodhead  and 
F.  W.  Eilenburger. 

Detroit,  Mich. — A  Denver  syndicate,  composed  of  D.  H. 
Moffatt,  president  of  the  First  National  Bank,  J.  C.  Montgomery  and 
J.  B.  Thompson,  of  Chicago,  are  negotiating  for  the  purchase  of  the 
street  railway  franchise  of  the  City  of  Detroit.  The  present  franchise, 
granted  thirty  years  ago,  expires  this  year. 

Fort  Lee,  N.  J. — The  company  which,  some  time  ago,  began 
to  build  a  trolley  railroad  from  Fort  Lee  to  Leonia  is  to  be  reorganized 
for  the  purpose  of  carrying  out  the  project,  which  contemplates  freight 
as  well  as  passenger  traffic. 

Geneva,  O. — An  electric  road  from  Geneva  to  Warren  is  talked 
of.  The  road  would  be  forty-four  miles  long,  and  would  pass  through 
Bloomfield,  North  Bristolville  and  Champion. 

Green  Bay,  Wis.— E.  P.  Morton,  a  New  York  capitalist,  has 
organized  a  company  here,  and  will  complete  the  electric  street  railway 
upon  which  the  construction  was  stopped  last  summer  by  a  failure  of 
the  parties  holding  the  franchise.  The  road  is  to  be  in  operation  in 
two  months. 

Houston,  Tex. — A  new  corporation  is  the  Houston  &  Subur- 
ban Street  Railway  Company.  The  capital  stock  is  $100,000.  The 
incorporators  are  A.  Christeson,  Wm.  G.  Wilson,.  Jr. ,  and  E.  W.  Cave. 

Houtzdale,  Pa.— The  Houtzdale  &  Suburban  Electric  Railway 
was  incorporated  on  March  30,  with  a  capital  stock  of  $100,000,  for 
the  purpose  of  constructing  and  operating  an  electric  railway  in  Clear- 
field County,  Pa.  The  president  of  the  company  is  A.  Markle,  of 
Hazelton,  Pa.  Others  interested  are  J.  E.  Giles,  E.  S.  Doud,  of 
Hazelton,  and  Chas.  A.  Bragg,  of  Philadelphia. 

Hull,  Mass.— The  Hull  &  Nantasket  Street  Railway  Company 
has  been  formed  for  building  a  new  line  from  Pemberton  Point  to  the 
division  line  of  Hingham  and  Hull.  It  has  a  capital  stock  of  $40,000, 
and  the  incorporators  are  Henry  Norwell,  of  Norwell;  Joseph  O.  Bur- 
dette,  of  Hingham;  Z.  Taylor  Harrington,  of  Hull,  and  others. 

Iowa  City,  la. — The  subject  of  a  street  railway  is  being  agitated 
here. 

Kansas  City,  Mo.— Articles  of  consolidation  were  filed  April 
11  by  the  Kansas  City  Cable  Railway,  the  Independence  Railway 
Company,  and  the  Kansas  City  &  Independence  Rapid  Transit  Railway 
Company,  under  the  name  of  the  Kansas  City  Cable  Railway  Company; 
capital  stock,  $4,300,000.  The  directors  are  L.  C.  Kurthoff,  Webster 
Withers,  Geo.  W.  Clawson  and  R.  W.  Hocker,  of  Kansas  City,  and 
Frank  C.  Warnell  of  Westport. 

Lancaster,  Pa.— The  Lancaster  &  Lititz  Electric  Railway 
Company,  and  the  Lancaster  &  New  Holland  Electric  Railway  Com- 
pany, each  with  a  capital  stock  of  $100,000,  were  chartered  April  4. 
John  S.  Graybill,  of  Lancaster,  is  president  of  both  corporations.  The 
directors  of  both  companies  are  the  following.  John  S.  Graybill,  S.  H. 
Reynolds,  Dr.  Henry  Yeagley,  H.  C.  Hopkins,  John  Shaub  and  Carl 
F.  Espenshade.  The  Lancaster  &  Lititz  Company  proposes  the  build- 
ing of  a  line  seven  miles  long  to  connect  these  two  towns  by  way  of 
Neffsville.  The  other  company  intends  constructing  a  line  thirteen 
miles  in  length,  with  terminal  points  at  Lancaster  and  New  Holland. 

At  a  recent  meeting  of  the  directors  of  the  Lancaster  &  Philadel- 
phia Electric  Railway  Company,  the  company  decided  to  construct  a 
line  from  Downingtown  to  West  Chester. 

Lock  Haven,  Pa.— The  Lock  Haven  Electric  Railway  Com- 
pany was  organized  April  14,  with  a  capital  stock  of  $100,000  for 
constructing  and  operating  an  electric  railway  in  Clinton  County,  Pa. 
Luther  M.  Patterson,  of  Lock  Haven,  is  the  president  of  the  company. 
Others  interested  are,  Jacob  B.  Brown  &  Sons,  A  Simons'  Sons  and 
Moore  Fredericks,  all  of  Lock  Haven. 

Mohnsville,  Pa.— The  Mohnsville  &  Adamstown  Electric  Rail- 
way has  been  commenced. 

Orange,  Mass.— Arrangements  have  been  made  for  the  build- 
ing of  the  proposed  electric  railroad  between  Orange  and  Athol. 


PaterSOn,  N.  J. — There  is  a  movement  on  foot  to  connect 
Paterson  and  New  Brunswick  by  an  electric  railway,  the  route  to  be 
through  Orange. 

Philadelphia,  Pa. — The  Pennsylvania  Traction  Company,  it 
is  announced,  proposes  to  construct  a  four  track  electric  railroad,  be- 
tween Philadelphia  and  Harrisburg,  running  through  Lancaster,  Coates- 
ville.  West  Chester  and  other  places. 

Philipsburg,  Pa. — The  Philipsburg  &  Suburban  Electric  Rail- 
way was  incorporated  on  March  30,  with  a  capital  stock  of  $100,000, 
for  the  purpose  of  constructing  and  operating  an  electric  railway  in 
Clearfield  and  Centre  Counties.  The  president  of  the  company  is 
A.  Markle,  of  Hazelton.  Others  interested  are  John  A.  Seely,  of 
Brooklyn,  N.  Y.,  E.  S.  Doud  and  J.  Edwin  Giles,  of  Hazelton. 

Providence,  R.  I. — An  act  to  incorporate  the  Narragansett 
Electric  Railway  has  been  introduced  in  the  legislature. 

Reading,  Pa. — An  ordinance  has  been  introduced  in  Councils, 
granting  permission  to  the  Birdsboro  Electric  Railway  Company  to 
occupy  certain  streets  of  this  city.  The  company  proposes  to  construct 
a  railway,  nine  miles  in  length,  from  Birdsboro  to  Reading.  At  Birds- 
boro it  will  connect  with  an  extension  of  the  Pottstown  Electric  Rail- 
way. 

Rhinebeck,  N.  Y. — The  incorporators  of  the  Rhinebeck  & 
Rhinecliff  Electric  Railroad  Company  have  commenced  the  construc- 
tion of  the  road.  Robert  H.  Hunter  of  Poughkeepsie,  is  the  president 
of  the  company. 

Richmond,  Va. — Application  has  been  made  by  the  Virginia 
Electric  &  Railway  Company — John  C.  Robertson,  president — for  per- 
mission to  construct  a  double  track  railway  on  Broad  Street,  the  road 
to  run  from  the  Boulevard  or  the  Exposition  Grounds  to  Chimborazo 
Park. 

Sanillac  Centre,  Mich. — Citizens  of  this  town  and  Carson 
ville  *re  trying  to  obtain  an  electric  road  between  the  two  towns,  a 
distance  of  eight  miles. 

Seattle,  Wash. — The  Council  has  been  asked  for  a  franchise 
for  a  street  railway  and  an  electric  plant  for  supplying  light,  heat  and 
power,  by  A.  H.  Gamel,  a  well  known  lawyer,  who  is  supposed  to  rep- 
resent a  syndicate. 

Tiffin,  O. — It  is  reported  that  Amandus  Betts  and  Nelson  W. 
Miller  will,  in  a  very  short  time,  commence  the  construction  of  an 
electric  road  from  Tiffin  to  Melmore. 

ThompSOnville,  Conn. — The  project  of  an  electric  road  be- 
tween Thompsonville  and  Springfield  is  being  discussed,  and  action  is 
soon  to  be  taken  in  the  matter. 

Trenton,  N.  J. — There  was  filed  in  the  office  of  the  Secretary 
of  State,  April,  13,  an  article  of  incorporation  for  the  Central  Jersey 
Traction  Company,  whose  plan  to  connect  New  York  and  Philadelphia 
and  intermediate  points  by  trolley  has  already  been  mentioned  in 
the  Street  Railway  Journal.  The  incorporators  are  J.  H.  Baldwin, 
of  Orange;  John  H.  Tingely,  of  Rahway,  and  George  G.  Crosby,  of 
New  York.  The  capital  stock  is  $150,000,  with  power  to  increase  to 
$10,000,000.  The  organization  consists  of  Frank  Magowan,  of  Tren- 
ton, president;  Col.  E.  W.  Hine,  of  Newark,  vice-president;  J.  H. 
Baldwin,  of  Newark,  secretary;  J.  H.  Darrah,  of  Trenton,  treasurer; 
George  C.  Crosby,  of  New  York;  John  H.  Tingely,  of  Rahway,  and 
John  C.  McNaughton,  of  Philadelphia,  directors.  This  road  is  to  be 
operated  independently  of  the  New  Jersey  Consolidated  road,  but  not 
in  opposition,  claiming  friendly  relations. 

Warren,  N.  H. — There  is  a  project  to  construct  an  electric 
railroad  from  Warren  to  the  summit  of  Mount  Moosilauke. 

West  Chester,  Pa. — The  newly  incorporated  Suburban  Rail- 
way Company,  of  West  Chester,  will  construct  an  electric  railway 
between  Philadelphia  and  West  Chester.  It  is  expected  that  work  on 
the  road  will  be  begun  some  time  this  summer. 

Westfield,  Mass. — The  contract  for  the  building  of  the 
Woronoco  Street  Railway  has  been  awarded. 

Winnipeg,  Man. — The  incorporation  of  a  company  to  con- 
struct and  operate  a  bicycle  electric  railway  from  Winnipeg  to  the  port 
of  Louisburg,  in  Cape  Breton,  is  among  the  measures  to  come  before 
the  next  session  of  the  Dominion  Parliament. 


Personal. 


Mr.  Wm.  Sutton,  of  the  American  Car  Works,  St.  Louis,  was 
in  the  East  during  April. 

Mr.  W.  B.  Allen,  of  the  Brownell  Car  Company,  St.  Louis,  was 
a  visitor  at  our  office  last  month. 

Messrs.  John  A.  Brill  and  F.  C.  Randall,  of  the  J.  G.  Brill  Com- 
pany, of  Philadelphia,  were  in  New  York  last  month. 

Mr.  John  G.  Holmes,  president  of  the  Citizens'  Traction  Company  , 
of  Pittsburgh,  Pa.,  spent  a  considerable  portion  of  April  in  New  York. 

Mr.  J.  W.  Cooper,  treasurer  of  the  J.  W.  Fowler  Car  Company, 
of  Elizabethport,  has  resigned,  and  Mr.  F.  L.  Heidritter  has  been 
elected  to  the  position. 

Col.  Wm.  H.  Sinclair,  president  and  general  manager  of  the  Gal- 
veston City  Street  Railway,  of  Galveston,  Tex.,  was  in  New  York  last 
month  on  a  business  trip. 

Mr.  Ross  McKenzie  has  been  appointed  manager  of  the  Niagara 
Falls  Park  &  River  Railway  Company,  with  headquarters  at  Niagara 
Falls,  vice  Mr.  W.  A.  Grant,  resigned. 
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Mr.  George  O.  Manchester,  formerly  of  the  Atchison  Topeka 
&  Sante  Fe  Railroad  Company,  has  been  elected  vice  president  and 
treasurer  of  the  Sargent  Company,  Chicago. 

Mr.  F.  Ruel  Baldwin,  a  well-known  engineer  of  New  York,  has 
been  appointed  Eastern  manager  of  the  Bass  Foundry  &  Machine  Com- 
pany, with  headquarters  at  41  Cortlandt  Street,  New  York. 

Mr.  E.  I.  Robinson,  of  the  Laclede  Car  Company,  of  St.  Louis, 
was  in  New  York  last  month  and  closed  an  order  for  twenty-five  cars 
with  the  Consolidated  Traction  Company,  of  New  Jersey. 

Mr.  Gardner  McKnight,  Eastern  representative  of  the  St.  Louis 
Register  Company,  of  St.  Louis,  has  been  looking  after  trade  in  the 
New  York  field.  His  headquarters  are  Girard  Building,  Philadelphia, 
Pa. 

Mr.  Payson  K.  Andrews,  who  has  recently  been  the  Chicago 
agent  of  the  J.  G.  Brill  Company,  will  hereafter  represent  the  Ameri- 
can Car  Company,  of  St.  Louis,  in  that  city.  Mr.  Andrews  has  a  wide 
reputation  as  a  most  successful  business  man,  and  is  well  liked  and 
popular  in  the  street  railway  field. 

Mr.  P.  F.  Leach,  of  the  Bass  Foundry  &  Machine  Company,  of 
Ft.  Wayne,  is  spending  some  time  in  New  York.  Mr.  Leach  reports 
a  very  favorable  business  outlook,  and  has  recently  made  a  number  of 
important  sales  of  both  the  Bass  and  the  Cushion  car  wheels,  which  are 
also  manufactured  by  the  Bass  Company. 

Mr.  Henry  C.  Payne,  of  the  Milwaukee  Street  Railway  Company 
and  receiver  of  the  Northern  Pacific  Railway,  has  been  elected  pres- 
ident of  the  Chicago  &  Northern  Pacific  Railroad,  and  the  Chicago  & 
Calumet  Terminal  Railway  Companies.  The  roads  comprise  the 
Chicago  terminals  of  the  Northern  Pacific,  and  are  now  the  property 
of  that  company. 

Mr.  Alex.  B.  Allan,  of  Glasgow,  Scotland,  who  was  in  this 
country  last  year  as  a  representative  of  George  Cradock  &  Company, 
of  Wakefield,  England,  manufacturers  of  cables,  has  severed  his  con- 
nection with  that  concern.  Mr.  Allan  is  now  engaged  in  constructing 
works  for  the  manufacture  of  wire  cables  near  Glasgow,  and  writes  us 
that  he  will  soon  be  in  a  position  to  supply  orders. 

Mr.  H.  M.  Littell,  general  manager  of  the  New  Orleans  Trac- 
tion Company,  spent  a  considerable  time  in  New  York  City  last  month 
in  arranging  for  new  equipment.  Mr.  Littell  is  very  much  pleased 
with  New  Orleans  as  a  residence  city,  and  is  very  enthusiastic  over 
the  possibilities  of  electric  traction  in  that  city.  His  company  has 
arranged  for  an  excellent  and  thoroughly  first  class  equipment. 

Lieut.  E.  J.  Spencer,  who  had  charge  of  the  installation,  main- 
tenance and  removal  ot  the  exhibit  and  contract  material  of  the  Gen- 
eral Electric  Company  at  the  World's  Columbian  Exposition,  and  who 
had  been  connected  with  that  company  for  a  number  of  years,  has 
opened  an  office  in  the  Security  Building,  St.  Louis,  and  will  practise 
as  a  consulting  and  contracting  electrical  and  mechanical  engineer. 
Lieutenant  Spencer's  experience  in  the  corps  of  engineers  of  the 
United  States  Army  extended  over  a  period  of  over  nine  years. 

Mr.  E.  P.  Shaw,  Jr.,  general  manager  and  secretary  of  the 
Norwich  and  New  London  Street  Railway  Companies,  is  a  native  of 
Newburyport,  Mass.,  and  the  eldest  son  of  Hon.  E.  P.  Shaw  of  that 
city,  widely  known  as  one  of  the  most  energetic  and  enterprising  men 
in  New  England,  in  the  founding  and  operating  of  street  railways.  Al- 
though the  youngest  general 
manager  of  a  railroad  corpora- 
tion in  New  England,  being 
about  twenty-five  years  of  age, 
he  has  gained  the  good  will  of 
the  patrons  of  both  the  street 
railways  whose  affairs  he  con- 
ducts, by  his  efficient  and  clever 
management. 

E.  P.  Shaw,  Jr.,  obtained 
a  good,  sound  business  educa- 
tion, first,  in  the  public  schools 
of  Newburyport,  and,  later,  at 
Bryant  &  Stratton's  Business 
College,  at  Boston.  After  leav- 
ing school,  he  entered  the  em- 
ploy of  the  Thomson-Houston 
Electric  Company  in  its  office 
in  Boston,  and  subsequently 
was  employed  at  the  works  of 
the  company,  Lynn,  Mass.  In 
1887,  he  returned  to  Newbury- 
port and  entered  the  employ 
of  the  Plum  Island  Street  Rail- 
way Company,  as  clerk,  a  road 
which  did  a  large  summer  busi- 
ness. Upon  the  organization,  in 
the  fall  of  1887,  of  the  Newburyport  Car  Manufacturing  Company,  of 
which  his  father  is  president,  he  became  a  bookkeeper  for  the  company. 
While  acting  in  this  capacity  he  was  also  identified  with  the  manage- 
ment of  the  Black  Rocks  &  Salisbury  Beach  Street  Railway.  Upon 
his  assuming  the  management  of  the  street  railway  of  Norwich,  a 
marked  change  for  the  better  was  speedily  shown.  Under  his  man- 
agement the  lines  of  the  road  have  been,  several  times,  extended,  elec- 
tricity has  superseded  horse  power,  and  rapid  transit  has  followed  slow 
horse  car  transportation. 

Mr.  Shaw  is  well  versed  in  street  railway  matters,  including  the 
makeup  of  the  cars  and  the  working  of  electricity.  That  he  has  proved 
an  efficient  manager  of  the  road  in  this  and  other  cities  is  conceded  on 
all  sides. 


E.  P.  SHAW,  JR. 


Obituary. 


The  death,  on  April  14,  of  Gen.  Henry  W.  Slocum,  formerly  presi- 
dent of  the  Brooklyn  &  Coney  Island  Railroad  Company,  and  father  of 
the  present  president  of  that  road,  will  be  mourned  by  a  large  circle  of 
intimate  friends,  of  which  he  had  a  large  number  in  street  railway  cir- 
cles, and  by  everyone  who  is  familiar  with  his  brilliant  military  achieve- 
ments and  his  sterling  qualities  as  a  citizen  and  a  man.  His  end  was 
sudden  and  quite  unexpected.  The  immediate  cause  was  heart  failure, 
resulting  from  an  attack  of  pneumonia. 

General  Slocum  was  born  in  Delphi,  N.  Y.,on  September  24,  1827, 
and  at  the  time  of  his  death  was  in  his  sixty-sixth  year.  He  was  edu- 
cated at  Cazenovia  Academy  and  West  Point,  and  served  in  the  army 
as  a  second  lieutenant  until  1856,  when  he  resigned  his  commission  to 
practice  law  in  Syracuse.  When  the  war  broke  out,  he  immediately 
offered  his  services  to  the  Government.  They  were  eagerly  accepted, 
and  he  went  to  the.  front  as  colonel  of  the  Twenty-Seventh  New  York 
Volunteers.  He  served  with  distinction  all  through  the  war,  and  rapidly 
rose  to  the  rank  of  major-general  of  volunteers.  Taking  part  in  nearly 
all  the  great  battles  of  the  East,  he  became  known  as  the  "  fighting 
general." 

At  the  close  of  the  war,  General  Slocum  made  his  home  in  Brook- 
lyn, where  he  resided  until  his  death.  He  took  an  active  part,  as  a 
Democrat,  in  national  politics,  served  three  terms  in  Congress,  and  was 
at  one  time  mentioned  as  a  possible  candidate  for  President.  As  pres- 
ident of  the  Coney  Island  &  Brooklyn  Railway  Company,  General 
Slocum  was  the  first  to  adopt  electricity  as  a  motive  power  for  surface 
cars  in  Brooklyn.  The  success  of  his  undertaking  was  most  gratifying, 
and  resulted  in  the  electric  motor  supplanting  the  horse  on  nearly  all 
the  street  railways  of  that  city. 


Removal  of  the  Central  Electric  Company. 

The  Central  Electric  Company  has  moved  from  its  old  quarters 
116-118  Franklin  Street,  Chicago,  to  Nos.  173-175  Adams  Street, 
where  the  company  now  occupies  one  of  the  finest  electrical  supply 
stores  in  this  country.  On  account  of  the  great  increase  in  its  trade 
the  company  had  outgrown  the  old  store,  making  it  necessary  to 
find  more  commodious  quarters,  and  it  is  doubtful  whether  a  more 
suitable  place  could  have  been  found  in  all  Chicago.  The  company 
occupies  three  floors,  the  main  floor,  the  basement  and  the  second 
floor.  The  basement  is  used  for  storage,  the  main  floor  and  second 
story  are  used  as  sales  rooms  to  conduct  a  large  and  constantly  growing 
wholesale  and  retail  trade.  The  offices  are  on  the  main  floor,  and  are 
conveniently  arranged,  partitioned  off  in  individual  offices,  with  highly 
polished  oak  with  brass  trimmings,  giving  a  substantial,  solid,  business 
like  appearance  through  the  whole  establishment. 

We  extend  to  the  Central  Electric  Company  hearty  congratula- 
tions, and  wish  the  managers  every  success  in  their  new  quarters. 

New  Publications. 


Tables  and   Formulas  for  Electric  Street  Railway  Engineers. 

Compiled  and  arranged  by  E.  A.  Merrill.    Published  by  W.  J. 

Johnston  Company,  Limited,  New  York.    Price  $1. 

This  work  will  be  found  very  convenient  and  useful  by  an  electric 
street  railway  engineer  in  his  practical  every  day  work,  as  it  gives  the 
principal  tables,  data,  etc.,  required  in  his  work.  The  volume  is  of 
convenient  pocket  size,  and  substantially  bound.  The  author,  Mr. 
Merrill,  is  a  well  known  authority  on  electrical  engineering,  and  is 
conversant  with  the  needs  of  a  book  of  this  kind. 
Catalogue  of  the  Vulcanized  Fibre  Company. 

The  Vulcanized  Fibre  Company,  with  factories  at  Wilmington, 
Del.,  and  New  York  office,  14  Dey  Street,  has  recently  issued  a  new 
catalogue  giving  price  list  and  description  of  the  various  forms  in  which 
its  well  known  vulcanized  fibre  is  manufactured.  A  glance  over  this 
catalogue  will  be  a  surprise  to  many,  indicating  the  large  number  of 
uses  to  which  this  valuable  product  can  be  applied.  Vulcanized  fibre 
is  supplied  in  sheets,  tubings,  washers,  gibs,  rollers,  ferules,  staples, 
and  special  shapes.  Vulcanized  fibre  is  not  only  used  very  extensively 
for  electrical  and  mechanical  purposes,  as  our  readers  well  know,  but 
for  trunks,  sample  cases,  etc.  The  insulating  saddle  staple  manufact- 
ured by  this  company  is  meeting  with  a  large  sale. 
The  Catalogue  of  the  Genett  Air  Brake  for  Cable  and  Electric 

Street  Railways.    Published  by  the  Genett  Air  Brake  Company 

of  Chicago  and  New  York. 

The  increased  weight  of  electric  and  cable  cars  over  the  old  horse 
cars  early  showed  the  necessity  for  some  kind  of  power  brake  which 
should  be  more  effective  than  that  operated  by  hand.  The  success  and 
rapid  adoption  of  the  air  brake  for  steam  railways  suggested  the 
importance  of  a  similar  application  to  street  cars,  and  it  is  through 
working  on  these  lines  that  the  Genett  air  brake  has  been  evolved. 
The  catalogue  before  us  is  extremely  attractive  both  in  regard  to 
typographical  work  and  engravings,  and  the  interesting  information 
which  it  contains.  The  encased  duplex  compressor,  the  latest  type  for 
street  car  air  brake  service,  is  fully  illustrated,  both  in  details  and  in 
its  application  to  different  types  of  cars  and  trucks.  The  same  careful 
attention  is  given  to  the  other  parts  of  the  apparatus,  and  one  engrav- 
ing is  given  of  method  of  attachment  for  a  train  of  electric  cars,  by 
which  the  trucks  on  the  trail  car,  as  well  as  on  the  motor  car,  are  set 
by  the  movement  of  one  handle  on  the  front  platform  of  the  motor  car. 
The  Book  of  the  Fair.  1,000  Imperial  folio  pages,  12  X  16  ins. ;  to  be 
issued  in  twenty-five  parts.  Price  $1  a  part.  Published  serially 
by  the  Bancroft  Company,  of  Chicago  and  San  Francisco. 
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The  remarkable  exhibition  of  the  world's  progressive  science,  art 
and  industry,  as  shown  at  the  Columbian  Exposition  at  Chicago,  in 
1893.  so  far  exceeded  in  completeness,  interest  and  extent  anything 
which  had  ever  before  been  attempted  in  the  history  of  the  world,  that 
a  book  of  the  Fair,  presenting  its  most  important  features,  and  worthy 
of  the  Fair,  became  a  necessity.  The  Bancroft  Company  has  under- 
taken the  publication  of  a  work  of  this  description,  and  the  first  num- 
bers issued  form  excellent  evidence  that  the  work  will  be  in  every  way 
representative  of  the  event  which  is  to  be  treated.  "  The  Book  of  the 
Fair"  is  written  by,  and  published  under  the  direct  supervision  of, 
Hubert  Howe  Bancroft,  whose  historical  works  on  America  have  a 
deservedly  wide  reputation,  and  are  a  sufficient  guarantee  that  the 
many  interesting  features  of  the  Chicago  Fair  will  be  suitably  pre- 
sented. To  those  who  visited  Jackson  Park  last  summer,  the  work 
will  recall  most  vividly  the  wonders  and  delights  of  the  Exposition, 
and  to  those  who  were  unable  to  make  the  trip,  the  work  will  supply 
the  deficiency  so  far  as  can  be  done.  No  efforts  have  been  spared  in 
time  and  money  to  make  the  publication  interesting  and  attractive,  and 
it  will  form  a  most  handsome  and  valuable  addition  to  any  library. 


Equipment  Notes. 


The  Vose  Spring  Company,  of  New  York,  has  moved  its  offices 
from  115  Broadway  to  39  Cortlandt  Street. 

The  Worcester  Construction  Company,  of  Worcester,  Mass. , 
reports  business  very  good,  in  its  particular  line. 

I.  H.  Randall,  of  Boston,  Mass.,  has  brought  suit  against  the  West 
End  Street  Railroad,  for  building  and  using  for  advertising  purposes 
the  Randall  advertising  rack. 

The  Electrical  &  Mechanical  Engineering  &  Trading  Com- 
pany, of  New  York,  has  moved  its  offices  from  the  Edison  Building,  44 
Broad  Street,  to  39  Cortlandt  Street,  New  York. 

The  Davis  Car  Shade  Company,  of  Portland,  Me.,  has  received 
an  order  from  the  Buffalo  Street  Railroad  Company  for  1,500  of  its 
automatic  shades.  The  shades  of  this  company  are  growing  in  popu- 
larity. 

W.  S.  Davis  &Sons,  of  Concord,  N.  H.,  manufacture  an  excellent 
design  of  tower  wagons.  Its  main  points  of  advantage  are  familiar  to 
railroad  managers.  This  firm  has  been  very  successful  in  obtaining 
orders. 

Neftel,  O'Conner  &  Company,  of  New  York,  have  commenced 
construction  on  the  135th  Street  line  of  the  Union  Railway  Company, 
of  New  York,  the  first  trolley  line  in  New  York  City  south  of  the  Har- 
lem River. 

Julius  Meyer,  consulting  engineer,  has  given  up  his  offices  in 
Temple  Court,  New  York,  and  has  removed  to  44  Broad  Street,  Edison 
Building.  Mr.  Meyer  has  secured  here  more  commodious  and  com- 
fortable quarters. 

S.  E.  Hartman,  of  Worcester,  Mass.,  has  put  on  the  market  an 
adjustable  tower,  for  construction  work,  which  can  be  mounted  on  any 
express  wagon,  or  is  supplied  with  a  special  wagon.  When  not  in  use, 
the  tower  can  be  lowered  out  of  the  way. 

Westinghouse,  Church,  Kerr  &  Company,  as  mentioned  in  our 
last  issue,  have  moved  their  New  York  office  to  26  Cortlandt  Street, 
The  Chicago  office  of  Westinghouse,  Church,  Kerr  &  Company  is  now 
located  at  171  Lasalle  Street,  instead  of  159  Lake  Street,  which  was  the 
old  address. 

The  J.  G.  Brill  Company,  of  Philadelphia,  Pa.,  has  received  the 
orders  for  cars  for  the  West  Shore  Railway,  of  New  Haven,  Conn. 
This  road  will  be  constructed  and  in  operation  by  June  5,  and  will 
connect  West  Haven  and  Milford.  The  type  of  car  adopted  is  a  com- 
bination car  with  cross  seats. 

The  United  Columbian  Electric  Company,  of  New  York  and 
Kingston,  has  issued  a  pamphlet  descriptive  of  its  electric  railway  sys- 
tem. The  pamphlet  contains  views  of  the  company's  apparatus,  also 
the  record  of  a  test  made  of  a  motor  equipment  on  the  Union  Railway, 
of  New  York,  February  21,  1894,  showing  high  economy. 

The  American  Manufacturing  &  Engineering  Company,  of 
143  Liberty  Street,  New  York,  is  the  sole  owner  of  the  "  positive  " 
electric  car  lighting  system,  for  which  a  number  of  advantages  are 
claimed.  The  company  also  manufactures  a  storage  battery,  which  has 
given  excellent  results  in  service,  and  other  electrical  supplies. 

Best,  Fox  &  Company,  of  Pittsburgh,  Pa.,  brass  founders,  iron 
pipe  fitters  and  machinists,  have  opened  an  office  at  Room  600,  Betz 
Building,  Philadelphia,  where  their  present  large  piping  and  bronze 
business  will  be  carried  on  and  somewhat  enlarged.  The  general  sales 
agent  of  the  company  in  charge  of  this  office  will  be  W.  K.  Mitchell. 

The  Ames  Register  Company,  of  Boston,  manufacturer  of  the 
Ames  combined,  portable  and  stationary  register,  has  closed  a  number 
of  orders  for  this  appliance  recently.  It  is  the  only  one  on  the  market 
combining  the  portable  and  stationary  register,  and  full  particulars  of 
its  valuable  features  were  published  in  a  recent  issue  of  this  periodical. 

The  R.  Woodman  Manufacturing  &  Supply  Company,  of  Bos- 
ton, Mass..  the  manufacturers  of  R.  Woodman's  celebrated  cast  steel 
ticket  punches,  which  are  extensively  used  on  electric  and  cable  roads 
for  the  cancellation  of  transfer  and  other  tickets,  tell  us  that  the  de- 
mand for  these  punches  is  constantly  growing.  The  punches  are  giv- 
ing universal  satisfaction. 

Thompson  &  Inness,  dealers  in  railway  equipment  and  supplies 


have  moved  their  office  from  No.  115  Broadway  to  the  Havemeyer 
Building,  No.  26  Cortlandt  Street,  New  York.  This  firm  is  general 
agent  of  the  American  Wire  Glass  Manufacturing  Company,  Philadel- 
phia, Pa.,  and  agent  for  A.  Whitney  &  Sons  Car  Wheel  Works,  Phila- 
delphia, Pa. 

The  Glazier  Headlight  Company,  of  Rochester,  N.  Y.,  is  the 
title  of  a  new  corporation  organized  to  manufacture  locomotive  and 
motor  headlights,  railroad  lamps  and  lanterns,  etc.  The  president  and 
general  manager  of  this  company  is  E.  C.  Glazier,  after  whom  the 
company  is  named.  Mr.  Glazier  is  a  well  known  authority  on  head- 
lights and  well  posted  on  the  subject. 

The  General  Electric  Company,  of  New  York,  has  just  issued  a 
handsome  souvenir  in  the  form  of  a  blank  memorandum  book.  It  is 
handsomely  bound  and  double  indexed,  and  will  prove  a  most  useful 
present  to  business  men.  The  front  cover  is  stamped  in  gilt  "  With  the 
Compliments  of  the  General  Electric  Company,"  and  the  addresses  of 
the  different  offices  of  the  company  are  given  on  the  back  cover. 

J.  H.  Herrick  &  Company,  is  the  title  of  a  firm  recently  organ- 
ized, with  headquarters  at  44  Broad  Street,  N.  Y. ,  for  the  transaction 
of  a  general  brokerage  business  in  investment  securities,  loans  and 
commercial  paper.  The  firm  is  composed  of  J.  Hobart  Herrick,  for- 
merly cf  the  General  Electric  Company,  and  Edward  B.  Camp.  H.  M. 
Vickers,  consulting  engineer,  will  have  charge  of  the  electrical  securi- 
ties department. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  manufacturer  of  the  Crawford  wheel  guard  and  pickup  fender, 
writes  us  that  F.  A.  Lawson  &  Company,  of  San  Francisco,  Cal  ,  have 
been  appointed  that  company's  agents  for  the  Pacific  Coast.  This 
action  has  been  taken  by  the  Crawford  Company  to  supply  the  large 
demand  which  has  arisen  for  fenders  on  the  roads  in  California  and 
neighboring  states. 

The  United  States  Steam  &  Street  Railway  Advertising  Com- 
pany, Messrs.  Carleton  &  Kissam,  proprietors,  of  Boston  and  New 
York,  has  removed  its  New  York  office  to  the  Postal  Telegraph  Build- 
ing corner  of  Broadway  and  Murray  Street.  This  company  is  con- 
stantly adding  to  the  list  of  lines  which  it  controls,  and  the  advertising 
service  which  it  renders  is  growing  more  popular  to  advertisers  and 
street  railway  companies. 

A.  B.  Laurence,  New  York  manager  of  the  Shultz  Belting  Com- 
pany, of  St.  Louis,  has  secured  very  commodious  and  central  offices  at 
113  Liberty  Street.  Mr.  Laurence  will  keep  here  a  full  line  of  Shultz 
patent  sable  raw  hide  belting,  genuine  raw  hide  lacing,  and  can  also 
furnish  pure  oak  tanned  leather  belting  as  required.  The  high  reputa- 
tion which  the  Shultz  belting  has  achieved  in- the  past  is  well  sustained, 
and  these  belts  seem  growing  in  popularity  among  steam  users. 

The  Gleason  &  Bailey  Manufacturing  Company,  of  Seneca  Falls, 
N.  Y.,  has  received  the  contract  from  the  Fire  Commissioners  of  New 
York  City  for  two  large  steel  trucks  and  three  hose  wagons.  The  time 
specified  for  completion  is  120  days.  The  same  company  has  also 
received  an  order  for  a  handsome  hose  wagon  for  Danville,  N.  Y.,  and 
its  fourth  order  for  a  hose  wagon  from  Mt.  Vernon,  N.  Y.  The  emer- 
gency wagons  of  this  company  form  a  desirable  part  of  the  equipment 
of  any  railway. 

The  Breese  &  Mansfield  Company,  of  Philadelphia,  Pa.  .which  has 
recently  been  appointed  representative  in  that  city  ot  the  Walker  Manu- 
facturing Company,  of  Cleveland,  O.,  as  mentioned  in  our  last  issue,  is 
located  at  room  1,120  Betz  Building,  Philadelphia,  and  not  120,  as 
printed  in  our  last  issue.  The  president  of  the  company  is  C.  P. 
Breese.  We  understand  that  the  company  is  entering  upon  its  work 
under  the  best  possible  conditions,  and  the  outlook  for  the  future  is 
extremely  bright. 

Wm.  E.  Hooper  &  Sons,  of  Baltimore,  Md.,  manufacturers  of 
cotton  duck,  yarns,  twines,  rope,  wicks,  etc.,  are  doing  a  large  business 
in  the  manufacture  of  cotton  ropes  for  power  transmission  in  stations. 
Ropes  manufactured  by  this  company  are  employed  by  the  New  Haven 
Street  Railway  Company,  for  use  in  its  new  station,  and  are  giving 
excellent  satisfaction.  The  company  also  manufactures  a  high  grade  of 
cotton  duck  for  car  curtains  and  other  purposes.  The  firm  has  offices 
in  New  York  and  Philadelphia,  and  large  mills  in  Baltimore. 

The  Manhattan  Construction  Company,  of  New  York,  has 
secured  the  agency  for  the  Fleming  woven  wire  gauze  brush.  W.  H. 
Fleming,  the  inventor,  who  was  associated  with  the  International 
Trading  &  Electric  Company,  has  severed  his  connection  with  that 
company,  and  has  made  arrangements  with  the  Manhattan  Construc- 
tion Company  to  act  as  selling  agent  for  the  brush.  All  orders  and 
inquiries  relating  to  prices  and  sizes  of  brushes  in  stock  ready  for  im- 
mediate delivery  should,  therefore,  be  addressed  to  the  Manhattan 
Company. 

The  American  District  Steam  Company,  of  Lockport,  N.  Y., 
writes  us  that  recent  results  from  the  exhaust  steam  heating  plant  of 
the  Springfield  Electric  Light  &  Power  Company,  described  in  our 
last  issue,  show  even  better  returns  than  in  the  preceding  years.  The 
company  during  the  winter  just  past  took  in  about  $12,000  from  the 
heating  service,  this  being  practically  all  gain.  During  the  preceding 
winter  the  income  was  about  $8,000,  and  not  $3,000,  as  the  types 
made  us  say  in  our  last  issue. 

Jones  &  Laughlins,  Limited,  of  Pittsburgh,  Pa.,  have  supplied 
many  thousands  of  axles  for  street  railways.  Their  customers  include 
such  concerns  as  the  P.  H.  Griffin  Machine  Works,  of  Buffalo,  the 
Baltimore  Car  Wheel  Company,  of  South  Baltimore,  Md.,  Peckham 
Motor  Truck  &  Wheel  Company,  of  Kingston,  N.  Y.,  and  other  manu- 
facturing companies,  as  well  as  a  large  number  of  street  railway  com- 
panies in  Pittsburgh  and  other  cities.  A  number  of  their  oldest  cus- 
tomers have  never  broken  an  axle,  even  under  most  severe  conditions. 
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The  Mica  Insulator  Company,  of  New  York,  manufacturer  of 
the  well  known  insulator  "Micanite"  has  recently  greatly  improved  the 
product  "  Micanite  cloth,"  which  is  meeting  with  a  large  demand. 
This  cloth  is  a  most  useful  insulator  for  general  purposes  and  is  non- 
absorptive,  at  the  same  time  is  flexible  indefinitely  and  contains  a  large 
amount  of  pure  India  sheet  mica.  It  can  be  supplied  in  rolls  thirty-two 
inches  wide  and  sixteen  feet  long.  The  use  of  "  Micanite"  prepared  in 
a  variety  of  forms,  such  as  taper  and  band  rings,  cylinders,  tubes,  wash- 
ers, linings  for  rheostat  boxes,  ready  for  use,  is  constantly  growing  and 
it  has  proved  its  efficiency  on  a  large  number  of  roads. 

Warren-Webster  &  Company,  of  Camden,  N.  J.,  manufacturers 
of  vacuum  feed  water  heaters  and  purifiers  and  oil  and  steam  separat- 
ors, report  that  the  number  of  orders  they  have  received  for  the  above 
named  specialties  during  the  month  of  March  was  very  satisfactory, 
and  showed  a  marked  improvement  over  the  few  former  months. 
They  say  that  the  reason  that  their  specialties  sell  during  these  hard 
times  is  on  account  of  their  goods  being  fuel  saving  devices.  Rapid 
progress  is  being  made  upon  the  new  extension  of  their  wrought  iron 
department,  connected  with  the  new  works,  which  they  just  built  last 
year.  They  visit  steam  plants  at  their  own  expense,  and  back  their 
guarantees  by  a  cash  indemnity. 

The  New  Process  Raw  Hide  Company,  of  Syracuse,  N.  Y.,  some 
time  ago  sold  a  number  of  its  raw  hide  pinions  to  the  Watertown  ( ST.  Y.) 
Street  Railway  Company,  of  which  G.  W.  Adams  is  superintendent. 
The  Watertown  Daily  Standard,  in  a  recent  article  about  the  railway, 
said  in  reference  to  these  pinions:  "  Two  raw  hide  pinions,  purchased 
of  the  New  Process  Raw  Hide  Company,  of  Syracuse,  N.  Y.,  running 
about  eight  months  in  car  No.  10  of  the  street  railway  company,  have 
made  a  mileage  of  about  21,000  miles.  These  pinions  make  five  revo- 
lutions for  every  time  the  car  wheel  moves  around  once,  or  on  an 
average  of  about  400  revolutions  per  minute.  In  this  21,000  miles  the 
wheels  of  car  No.  10  have  made  13,440,000  revolutions,  and  the  arma- 
tures and  pinions  have  made  67,220,000.  The  pinions  are  not  yet  worn 
out,  and  are  still  in  service. 

The  Kotine  Manufacturing  Company,  whose  factory  is  af  Haw- 
thorne, N.  J.,  and  whose  New  York  office  is  in  the  Central  Building, 
manufactures  a  waterproof  and  dustproof  paint  termed  "  Kotine," 
which  seems  to  have  given  good  satisfaction.  "  Kotine  "  is  a  secret 
preparation.  Its  advantage  over  ordinary  paint  is  that  water  does  not 
affect  it,  and  if,  while  painting  a  car  barn  or  cars  with  Kotine,  a  heavy 
shower  should  come  on,  the  company  claims  no  harm  will  be  done,  nor 
will  the  drying  of  the  paint  be  interfered  with.  This  waterproof  feat- 
ure is  likely  to  be  of  decided  interest  to  street  railroad  men.  It  cer- 
tainly should  be  an  advantage  to  have  cars  painted  with  a  material 
which  will  resist  the  action  of  the  elements.  The  company  claims 
also  that  the  spreading  capacity  of  Kotine  paint  is  from  25  to  50  per 
cent,  greater  than  that  of  ordinary  paints.  From  the  testimonials  at 
the  company's  office  it  is  evident  that  Kotine  products  are  appre- 
ciated highly  by  some  of  the  largest  concerns  known  to  the  trade. 

The  Safety  Car  Heating  &  Lighting  Company,  of  New  York, 
has  issued  a  neat  and  attractive  circular  entitled '' Standard  Light  for 
Railway  Coaches:  A  Few  Opinions  of  the  Pintsch  Light."  The  pam- 
phlet gives  editorial  expressions  of  the  value  of  this  company's  system 
of  lighting,  together  with  the  opinions  of  a  number  of  the  most  promi- 
nent railway  engineers  of  the  country.  The  list  of  roads  upon  which 
this  system  has  been  adopted,  together  with  the  location  given  of  dif- 
ferent Pintsch  plants,  shows  that  the  system  has  had  a  rapid  and  exten- 
sive adoption  throughout  the  country.  The  company  states  that  nego- 
tiations are  now  being  completed  for  a  supply  in  every  prominent 
railroad  center  in  the  United  States.  The  company  has  just  received 
an  order  from  the  Third  Avenue  Cable  Company  for  the  equipment  of 
175  open  cable  cars  with  the  Pintsch  system  of  lighting.  Over  200 
cars  of  this  company  are  already  equipped  with  the  Pintsch  system, 
which  is  also  the  standard  light  of  the  Broadway  cable  line,  of  New 
York,  and  of  the  North  Chicago  Street  Railway  Company. 

Chas.  J.  Mayer,  of  Philadelphia,  has  opened  an  office  at  No.  600 
Betz  Building,  that  city,  and  will  represent  the  R.  D.  Nuttall  Company, 
of  Allegheny,  Pa. ,  as  its  general  sales  agent  throughout  the  Middle  States. 
Mr.  Mayer  has  also  arranged  to  represent  in  this  territory  the  W.  T.  C. 
McCallan  Company,  of  Boston,  Mass. ,  manufacturers  of  solid  sheet 
mica  insulators,  and  is  prepared  to  quote  prices  on  all  the  appliances 
required  for  trolley  construction  of  any  description.  The  merits  of 
the  productions  of  these  companies  are  now  so  well  established  as  to 
require  no  comment,  and  Mr.  Mayer  has  good  reason  to  expect  a  full 
share  of  patronage.  He  is  also  closing  negotiations  for  the  hand- 
ling of  several  other  street  railway  specialties  of  established  merit, 
and  will  be  prepared  shortly  to  supply  all  wants  in  the  line  of  car 
and  station  fixtures.  Owing  to  his  long  practical  experience  in  the 
electric  railway  field,  to  which  he  will  devote  his  attention  exclusively, 
he  believes  that  he  is  in  a  position  to  thoroughly  understand  the 
requirements  of  electric  railway  companies,  and  well  fitted  to  recom- 
mend the  best  grades  of  material  obtainable  for  this  service. 

The  Reliable  Detective  Agency,  of  New  York,  P.  J.  Saloschin 
general  manager,  has  been  compelled  within  three  months  to  more 
than  double  it s  force.  As  stated  in  our  February  issue,  this  agency  was 
in  charge  of  the  Bridgeport  (Conn. ) Street  Railway  Company's  interests 
during  the  recent  strike  in  that  city.  All  operators  are  engaged  by 
Mr.  Saloschin  personally.  All  operatives  are  bonded,  and  all  reports 
made  by  them  must  be  substantiated  by  affidavit,  if  required,  this 
being  one  of  the  conditions  previous  to  their  engagement.  The  Reli- 
able Agency  writes  us  that  among  those  who  are  well  acquainted  with 
its  work  are  John  Beaver,  treasurer  of  the  Third  Avenue  Railroad 
Company,  of  New  York;  George  S.  Hart,  president  of  the  Second 
Avenue  Railroad  Company,  of  New  York;  M.  I.  Masson,  secretary 
of  the  Central  Crosstown  Railroad  Company,  of  New  York;  Col.  N.  H. 
Heft,  president  of  the  Bridgeport  Traction  Company,  of  Bridgeport, 


Conn.;  Andrew  Radel,  general  manager  of  the  Newark  Street  Rail- 
road Company,  of  Newark,  N.  J.;  A.  C.  Titus,  president  of  the  New- 
port Street  Railroad,  of  Newport  R.  I.;  Jas  A.  Powers,  general  man- 
ager of  the  Burlington  Railroad  Company,  Burlington,  Vt.,  and  many 
others. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  has  a 
number  of  contracts  for  the  last  month.  The  new  electric  light  and 
power  station  for  the  Brush  Electric  Light  Company,  at  Baltimore, 
Md.,  will  be  one  of  the  finest  in  the  Southern  states.  The  boiler  room 
is  83  ft.  wide  by  129  ft.  long.  The  dynamo  room  is  130  ft.  square;  the 
floor  space  in  the  latter  is  entirely  free  from  posts.  The  roofs  are 
designed  and  built  by  the  Berlin  Iron  Bridge  Company,  of  East  Berlin, 
Conn.,  and  are  made  entirely  of  iron,  covered  with  this  company's 
patent,  anti-condensation,  corrugated  iron  roof  covering.  J.  F.  Rogers 
&  Company,  of  New  York  City,  have  also  placed  the  order  for  a  new 
industrial  school  building,  at  Havana,  Cuba,  with  this  company.  The 
building  will  be  fifteen  metres  wide  and  forty-eight  metres  long,  con- 
structed entirely  of  iron  and  cement.  Another  recent  customer  is  the 
McNeal  Pipe  &  Foundry  Company,  of  Burlington,  N.  J.,  which  has 
placed  the  contract  for  two  cleaning  sheds  with  the  company.  Dr.  Drys- 
dale,  of  Philadelphia,  has  placed  the  contract  for  an  iron  roof  over  the 
new  power  house  for  the  Hospital  for  the  Insane,  at  Norristown,  Pa., 
with  this  company.  It  was  desired  that  the  roof  be  fireproof,  and 
ordinary  corrugated  iron  could  not  be  used  on  occount  of  the  drip,  so 
that  the  roof  will  be  covered  with  the  Berlin  Iron  Bridge  Company's 
patent,  anti-condensation,  corrugated  iron  covering. 

The  John  Stephenson  Company,  Ltd.,  of  New  York,  is  busy 
turning  out  100  new  open  cars  for  the  Metropolitan  Traction  Company, 
the  contract  for  which  was  awarded  to  it  as  mentioned  in  our  last  issue. 
These  cats,  which  a  representative  of  this  paper  had  the  pleasure  of  in- 
specting recently,  are  extremely  handsome  and  are  provided  with  eight 
benches  each.  They  have  Bombay  roofs  with  two  center  lamps,  spring 
roller  curtains  at  the  sides,  and  all  mountings,  handles,  etc.,  are  of  solid 
bronze.  The  cars  will  be  mounted  on  the  famous  Stephenson  super- 
spring  running  gear.  Thirty  of  these  cars  are  destined  for  the  Sixth 
Avenue  line,  ten  for  the  42d  Street  line,  thirty  for  the  Belt  line,  ten  for 
the  Seventh  Avenue  line,  ten  for  the  Avenue  C  line  and  ten  for  the 
Bleecker  Street  line.  The  cars  are  being  colored  differently  according 
to  the  line  for  which  they  are  intended.  The  Stephenson  Company  is 
also  manufacturing  some  very  handsome  closed  cars  with  mahogany 
finish  and  paneled  ceiling  for  the  42d  Street  and  St.  Nicholas  Avenue 
lines.  Other  orders,  which  have  been  received  recently  are  for  a  number 
of  cars  for  the  Consolidated  Traction  Company,  of  New  Jersey,  a  number 
of  open  cars  for  the  86th  Street  transverse  line  of  the  Fourth  Avenue 
Railway,  of  New  York,  and  a  number  of  electric  cars  for  Chattanooga 
and  Mobile.  The  advent  of  peace  in  Brazil  was  welcome  to  this  com- 
pany, which  has  always  enjoyed  a  very  large  trade  in  foreign  countries, 
and  was  accompanied  by  an  order  for  a  number  of  electric  cars  from 
Ric  Janeiro. 

The  Joseph  Dixon  Crucible  Company,  of  Jersey  City,  N.  J.,  is 

putting  a  cycle  chain  graphite  on  the  market,  which  for  purity  of 
graphite  and  usefulness  is  claimed  to  be  vastly  superior  to  anything  ol 
the  kind  heretofore  prepared.  The  graphite  is  not  only  of  the  choicest 
stock,  but  is  ground  to  an  impalpable  powder  and  then  reground  with  a 
high  grade  of  lubricating  oil.  This  company  is  also  meeting  with  a 
large  sale  of  its  graphite  for  lubrication  purposes.  This  company  writes 
us  that  at  a  meeting  of  the  stockholders  of  that  company,  held 
at  its  offices  in  Jersey  City,  N.  J.,  April  16,  out  of  7,345  shares  7,215 
votes  were  cast  for  the  same  board  of  managers  that  has  conducted  the 
affairs  of  the  company  through  its  many  years  of  prosperity.  The 
vote  was  the  largest  ever  cast,  and  it  was  a  decided  compliment  to  the 
members  of  the  board,  as  were  also  the  remarks  of  some  of  the  largest 
stockholders.  The  board  consists  of  E.  F.  C.  Young,  John  A.  Walker, 
Daniel  T.  Hoag,  Richard  Butler,  William  Murray,  Joseph  D.  Bedle, 
Jerome  D.  Gillett.  In  the  organization  of  the  board  E.  F.  C.  Young 
was  elected  president,  John  A.  Walker,  vice-president  and  treasurer, 
George  T.  Long,  secretary.  The  Dixon  Company  was  founded  by 
Joseph  Dixon  in  1827,  and  organized  as  a  stock  company  in  1868.  Its 
manufactures  are  graphite  products  of  all  kinds,  consisting  of  plumbago 
crucibles  for  melting  gold,  silver,  brass,  etc. ,  blacklead  retorts,  stove 
polish,  graphite  for  lubricating,  electrotypers'  graphite,  graphite  lead 
pencils,  graphite  paint,  and  graphite  prepared  in  hundreds  of  ways  for 
as  many  different  uses.  Graphite  is  one  of  the  principal  forms  of  car- 
bon. It  is  not  affected  by  heat  or  cold,  acids  or  alkalies,  and  is  there- 
fore one  of  the  most  useful  materials  known  to  modern  industry  when 
rightly  prepared. 

WESTERN  NOTES. 

The  B.  E.  Tilden  Company,  of  Chicago,  which  manufactures 
railway  replacing  frogs,  had  its  shops  at  Chicago  entirely  destroyed 
by  fire  April  9.  The  company  writes  us  that  it  still  has  a  supply 
of  wrecking  frogs  and  motor  replacers  at  other  points  that  it  can 
supply  patrons  for  the  immediate  future,  and  will  arrange  to  supply  all 
demands  as  soon  as  possible. 

H.  R.  Keithley,  of  107  Lake  Street,  Chicago,  111.,  manufacturer 
of  the  Chicago  rail  bond,  tells  us  that  the  demand  for  this  bond  is  con- 
stantly increasing,  and  its  value  is  being  shown  on  a  large  number  of 
roads.  Over  10,000  bonds  were  sold  last  month.  The  bonds  can  be 
furnished  at  any  length  or  size  from  o  to  0000.  Mr.  Keithley  has 
given  us  a  very  neat  paper  weight  representing  a  portion  of  the  web  of 
a  rail  with  the  bond  in  position.  This  gives  an  excellent  idea  of  the 
perfect  contact  made  between  bond  and  rail. 

The  McGuire  Manufacturing  Company,  of  Chicago,  has  closed  a 
large  number  of  orders  for  trucks  recently.  The  company  has  been 
especially  pushing  its  New  England  buisness,  and  among  the  contracts 
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received  in  this  territory  during  the  last  month  are  orders  from  the 
Taunton  Street  Railway  Company,  Taunton,  Mass. ;  Norwalk  Tram- 
way Company,  Norwalk,  Conn.;  Dartmouth  &  Westport  Street  Rail- 
way Company,  New  Bedford,  Mass.,  and  the  Norwalk  Street  Railway, 
Norwalk,  Conn.    All  of  these  are  for  early  delivery. 

C.  E.  Loss  &  Company,  of  Chicago,  whose  reputation  as  a 
substantial  and  reliable  contracting  firm  is  well  known,  have  been 
awarded  the  contract  to  construct  and  furnish  complete  equipment  for 
five  and  a  half  miles  of  extension  of  the  Hammond.  Whiting  &  East 
Chicago  Electric  Railway  Company.  This  order  was  certainly  a  flat- 
tering compliment  to  this  firm,  as  C.  E.  Loss  &  Company  have  had 
charge  of  all  previous  work,  proving  conclusively  that  the  company 
was  perfectly  satisfied  with  the  work  done  on  the  previous  contracts. 

The  Hoppes  Manufacturing  Company,  of  Springfield,  O.,  man- 
ufacturer of  the  well  known  "  Hoppes"  feedwater  purifier,  has  re- 
ceived the  contract  for  the  purifiers  to  supply  the  boilers  with  pure 
feedwater  for  the  city  electric  light  plant,  now  being  built  by  the 
Public  Lighting  Commission,  of  Detroit,  Mich.,  the  Hoppes  puiifiers 
having  been  selected  after  very  strong  competition.  The  order  calls 
for  seven  3CO  H.  P.  purifiers  to  carry  165  lbs.  of  steam  working  pres- 
sure. Each  purifier  is  required  to  heat  and  purify  9,000  lbs.  of  boiler 
feedwater  per  hour. 

The  Chas.  Munson  Belting  Company,  of  Chicago,  reports 
trade  very  much  improved  the  past  thirty  days,  having  received  a  large 
number  of  orders  principally  from  the  saw  mill  trade.  This  company 
received  orders  for  the  equipment  of  belting  for  seven  mills  in  six 
weeks,  which  is  a  very  good  record.  The  company's  street  railway 
trade  has  also  picked  up  considerably,  having  received  orders  for  quite 
a  number  of  large  belts  the  past  three  months.  This  company  has 
been  working  full  time  all  during  the  panicky  times,  and  was  even 
compelled  to  put  on  additional  forces  to  insure  prompt  delivery. 

The  Genett  Air  Brake  Company,  of  Chicago  and  New  York, 
has  met  with  very  flattering  results  in  the  way  of  orders,  and  has 
shipped  equipments  as  far  away  as  Australia,  where  the  brakes  will  be 
used  on  the  King  Street  railway  cars,  at  Sydney.  Among  the  com- 
panies in  this  country  which  have  recently  ordered  equipments  are  the 
Buffalo  Railway  Company,  which  will  use  the  brakes  on  its  large  cars 
operating  on  Niagara  Street,  the  Chicago  North  Shore  Street  Railway 
Company,  and  others.  The  Third  Avenue  Railway  Company,  of  New 
York,  is  also  using  this  brake  on  its  summer  cars,  which  have  just  been 
brought  out. 

The  Louis  K.  Comstock  Company,  is  the  title  of  a  new  corpora- 
tion which  will  carry  on  the  business  in  the  future  of  Louis  K.  Comstock, 
of  Chicago,  and  which  commenced  operations  April  1.  The  Louis  K. 
Comstock  Company  will  practice  as  electrical  engineers  and  contract- 
ors, with  offices  at  1437-1438  Monadnock  Block,  Chicago.  Louis  K. 
Comstock  is  president  and  manager,  F.  S.  Richmond,  vice  president, 
J.  R.  Allen,  secretary,  and  J.  H.  Stahley,  superintendent,  making  a 
very  strong  corps  of  engineers  and  contractors.  It  is  the  company's 
purpose  to  design,  build  and  construct  any  plant  in  the  electrical  field, 
whether  it  be  electric  lighting  or  street  railway  constructions.  We 
wish  the  new  company  all  success. 

The  Mason  Electric  Company,  of  Chicago,  reports  a  growing 
business  in  electric  railway  supplies.  This  company  is  agent  for  a 
number  of  prominent  Eastern  houses,  including  Holmes,  Booth  & 
Hayden,  the  Fiberite  Company,  of  Mechanicville,  N.  Y. ,  the  Safety 
Clutch  Brake  Company,  of  Philadelphia,  the  Garton  Daniels  Electric 
Company,  the  Partridge  Carbon  Company  and  others.  The  general 
manager  of  the  company  is  W.  R.  Mason,  who  is  widely  recognized  as 
beingone  of  the  best  posted  men  in  the  country  on  electric  railway  sup- 
plies, and  fully  acquainted  with  the  needs  ot  street  railway  companies 
in  this  direction.  Mr.  Mason  has  purchased  the  entire  stock  of  the 
Railway  Equipment  Company,  and  will  continue  its  business.  The 
offices  of  the  company  are  located  in  the  Pullman  Building,  Chicago. 

The  Stirling  Company,  ot  Chicago,  has  received  the  text  of  the 
award  made  to  it  by  Department  F —  Machinery,  at  the  Chicago  Fair. 
The  award  speaks  of  the  special  advantages  of  the  Stirling  boiler,  its 
extreme  simplicity,  low  cost  of  construction  and  economy,  and  espec- 
ially of  its  singular  adaptability  to  situations  requiring  the  use  of 
impure  feed  water.  This  company  has  sent  us  an  report  of  a  interesting 
test  by  George  H.  Barrus,  the  well  known  expert  steam  engineer  of 
Boston,  on  a  250  H.  p.  Stirling  boiler  at  Portland,  Me.  This  shows 
water  evaporated  per  pound  of  coal,  10.54  lbs. ;  equivalent  evapora- 
tion per  pound  of  coal  from  and  at  21 2  degs. ,  11.025  lbs.  ;  equivalent 
evaporation  per  pound  of  combustible  from  and  at  212  degs.,  12.061 
lbs.;  moisture  in  steam  while  boiler  was  developing  380  h.  p.  or  52 
per  cent,  above  its  rated  capacity,  .19  per  cent.;  moisture  in  steam 
while  boiler  was  working  at  its  rated  capacity  .06  per  cent. 

A.  L.  Ide  &  Son,  of  Springfield,  111.,  report  the  following  recent 
sales  of  Ideal  engines:  two  11  X  12  to  the  W.  J.  Lemp  Brewing  Com- 
pany, of  St.  Louis;  one  12  X  12  to  the  Franklin  Electric  Light  Com- 
pany, of  Franklin,  Mo.;  one  15  X  14  to  the  Monett  Electric  Light 
Company,  of  Monett,  Mo. ;  one  12  X  20  X  14  to  E.  T.  Sykes,  Waseca, 
Minn.;  one  14  X  14  to  E.  B.  Hillman  &  Company,  Peoria.  111.,  (this 
engine  is  equipped  with  one  power  transmitter);  one  7X10  to  the 
Griesidieck  Artificial  Ice  Company  of  St.  Louis,  Mo. ;  one  8  X  10  to  the 
Western  Electric  Company  for  the  Stephens  Building,  Chicago,  111.; 
one  8  X  10  to  the  United  States  Express  Company,  Chicago,  111.; 
one  13  X  12  to  the  Chicago  Edison  Company,  prepared  for  direct  con- 
nection to  an  Edison  armature  for  the  Gottfreidt  Brewing  Company; 
one  13  X  12  to  E.  F.  Pulsifer,  Chicago,  111.;  one  6X  <■>  to  the  Great 
Western  Manufacturing  Company  for  Leadville,  Colo.;  one  13  X  20  to 
the  Western  Electric  Company  for  Rutland,  Vt. ;  one  12  X  J 2  to  the 
Haymarket  Theatre  Company,  Chicago,  111.;  two  8  X  to  for  the  new 
Home  Bank  Building,  Detroit,  Mich,  (each  of  these  equipped  with  a 


power  transmitter);  one  12  X  12  to  E.  B.  Hillman  &  Company,  Peo- 
ria, 111.;  one  12  X  12  to  Gardiner  &  Worthen,  of  Tucson,  Ariz.,  (all 
of  these  equipped  with  power  transmitters).  One  9  Xt°  f°r  Belle  Isle 
Park,  Detroit,  Mich,  equipped  with  one  power  transmitter  on  each 
side;  one  7  X  10  to  the  Western  News  Company,  Chicago,  111.,  and 
tvvo8X  IO  to  the  Peninsular  Electric  Company,  for  Fort  Wayne,  Mich. 

The  International  Register  Company,  of  197  South  Canal  Street, 
Chicago,  reports  the  closing  of  a  contract  with  the  Toledo  Consolidated 
Street  Railway  Company  to  equip  the  entire  system  of  the  latter  com- 
pany with  the  International  Company's  well  known  Pratt  portable 
registers.  The  adoption  of  this  register  throughout  such  a  large  system 
is  an  endorsement  of  its  merits  that  is  seldom  accorded  any  device. 
Heretofore,  the  railway  company  has  been  using  a  stationary  register, 
and  was  apparently  satisfied  with  it  until  about  fifteen  months  ago, 
when  a  sufficient  number  of  Pratt  machines  were  purchased  to  equip 
one  branch  of  the  system.  The  results  obtained  from  the  comparative 
tests  which  have  been  in  progress  during  the  past  pear  have  been  so 
entirely  in  favor  of  the  Pratt  registers  that  President  Lang  decided  to 
adopt  them  altogether,  and  by  May  1  there  will  be  nothing  but  Inter- 
national registers  in  operation  on  the  Consolidated  lines.  The  total 
number  in  use  will  be  135.  Manager  A.  H.  Englund,  of  the  Inter- 
national Register  Company,  is  particularly  jubilant  over  this  contract, 
as  it  further  demonstrates  the  excellency  of  his  company's  registers, 
and  the  high  favor  in  which  they  are  held  by  such  practical  railway 
managers  as  Mr.  Lang. 

The  Buckeye  Engine  Company,  of  Salem,  O.,  has  sent  us  a 
list  of  recent  sales  which,  although  considerably  smaller  than  last  year, 
as  might  be  expected,  shows  that  the  company  has  a  good  share  of  the 
engine  trade.  The  list  includes  the  following:  J.  T.  Williams,  New 
York  City,  150  H.  p.,  slow  speed;  Cleveland  Milling  Company,  Cleve- 
land, O.,  125  h.  p.,  slow  speed;  Alfred  Ricker,  Hartford,  Conn.,  125 
H.  P.,  slow  speed;  D.  J.  Murrag  Manufacturing  Company,  Wausau, 
Wis.,  70  H.  p.,  medium  speed;  Bloomfield- Pearson  School,  Tufts  Col- 
lege, Mass.,  25  H.  P.,  high  speed;  Minnesota  State  Public  School,  Owa- 
tonna,  Minn.,  50  h.  p.,  high  speed;  Ellsworth  Electric  Illuminating 
Company,  Ellsworth,  Me.,  180  H.  p.,  high  speed;  Coplay  Cement 
Company,  Coplay,  Pa.,  600  H.  p.,  slow  speed,  cross  compound;  Dayton 
Street  Railway  Company,  Dayton,  O.,  three  500  h.  P.,  tandem  com- 
pounds, medium  speed,  atranged  for  direct  connection  to  Siemens  & 
Halske  generators;  King  Powder  Company,  Kings  Mills,  O.,  500  H.  p., 
medium  speed,  tandem  compound ;  Diamond  Match  Company,  Barber- 
ton,  O.,  two  125  H.  P.  and  one  go  H.  P.;  C.  &  O.  Southwestern  Railroad 
Company,  Paducah,  Ky.,  150  H.  P.,  medium  speed;  Blish  Milling  Com- 
pany, Seymour,  Ind.,6ooH.  P., medium  speed,  cross  compound ;  McKees- 
port  &  Wilmerding  Street  Railway  Company,  McKeesport,  O.,  80  H.  P., 
medium  speed;  the  Snell  Cycle  Company,  Toledo,  O.,  125  h.  p.,  medium 
speed;  Edward  McDonald,  McDonald,  Pa.,  90  H.  P.,  high  speed;  Bak- 
haus  &  Kuenzels,  New  Bremen,  O.,  100  h.  p.,  slow  speed;  J.  T. 
Williams,  New  York  City,  70  n.  p.,  slow  speed;  Garland  Chain  Com- 
pany, Rankin,  Pa.,  100  H.  r.,  slow  speed,  cross  compound;  American 
Rubber  Company,  E.  Cambridge,  Mass.,  60  H.  P.,  high  speed;  Rich- 
mond Light,  Heat  &  Power  Company,  Richmond,  Ind.,  two  300  h.  p., 
medium  speed,  tandem  compounds.  This  company,  on  April  1,  moved 
its  New  York  office  from  18  Cortlandt  Street  to  39  and  41  Cortlandt 
Street,  New  York.  Here  Mr.  Porter,  the  company's  sales  agent,  and 
Mr.  Best,  engineer,  have  larger  and  more  commodious  offices,  where 
they  will  be  pleased  to  see  their  patrons  and  friends  at  all  times,  and 
give  any  information  or  estimates  they  may  desire.  In  addition  to 
the  company's  regular  line  of  plain,  tandem  compound,  cross  com- 
pound and  triple  expansion  horizontal  engines,  Mr.  Porter  tells  us 
that  the  company  is  having  great  success  with  its  new  vertical  com- 
pound engines,  for  electric  light  and  railway  service,  ranging  from  150 
H.  P.  to  1,200  H.  P.  and  over.  This  engine  is  specially  adapted  for 
direct  connecting  to  dynamos,  and  is  guaranteed  to  work  as  economi- 
cally as  any  compound  engine  on  the  market,  and  to  run  with  superior 
regulation. 


List  of  Street  Railway  Patents. 

U.  S.  Street  Railway  Patents  Issued  March  27,  1894,  to  April 
20,  1894,  Inclusive. 


March  27. 

Electric  Railway  Trolley — Frank  S.  Church,  Detroit,  Mich., 
assignor  of  one-half  to  Wm.  F.  H.  Edwards,  same  place.  No. 
517,028. 

A  trolley  formed  of  two  wheels  having  complementary  grooved, 
beveled  faces,  the  inner  flanges  of  the  groove  contacting  below  the 
conductor  and  the  outer  flanges  approaching  each  other  above  the  con- 
ductor. 

Railroad  Rail  and  Chair  and  Process  op  Uniting  Same— Maxi- 
milian M.  Suppes,  Johnstown,  Pa.,  assignor,  by  mesne  assign- 
ments, to  the  Johnson  Company,  of  Pennsylvania.    No.  517,075. 
The  combination  of  a  railroad  rail  and  support  each  having  a 
single  vertical  web,  the  web  in  one  terminating  in  a  pocket,  or  jaws, 
fitted  to  receive  the  web  of  the  other  and  said  parts,  connected  alto- 
gether only  by  the  jaws,  being  moulded  by  pressure  against  said  web. 

Apparatus  for  Supplying  or  Removing  Storage  Batteries — Wil- 
liam E.  Worthen,  New  York.     No.  517,134. 

The  combination  with  a  main  track  and  railway  car,  supported 
upon  wheels,  of  a  battery  truck  supported  upon  wheels  and  supporting 
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a  battery  and  a  motor  or  motors,  and  connected  detachably  with,  the 
body  of  the  car,  a  movable  track  section,  and  a  support  for  the  track 
section  whereby  the  same  with  the  truck  can  be  moved  to  and  from 
the  body  of  the  car. 

Trolley  Catcher — Levi  G.  Momry,  Buffalo,  N.  Y.    No.  517,166. 

A  trolley  catcher  having  swinging  depressor  rod,  a  holder  for 
retaining  the  depressor  rod  in  its  normal  position  and  a  trip  or  releas- 
ing device  operating  on  said  holder  and  connected  with  the  trolley. 

Car  Brake — Lloyd  H.  Cole,  Pawtucket,  R.  I.    No.  517,212. 

A  brake,  car  wheels,  a  rotatable  cam,  brake  shoes  carried  by  a  rotat- 
able  suppoit,  and  a  device  mounted  on  said  support  and  acted  upon  by 
the  cam. 

Electrical  Railway — Benson  Bidwell,  Philadelphia  Pa.,  assignor 
of  one-half  to  Chas.  F.  Bidwell,  Indianapolis,  Ind.  No.  517,258. 
An  electric  railway  having  a  line  of  conductors  in  connection  with 
a  generator  located  at  a  station  along  the  line  of  way,  a  branch  or  loop 
in  said  generator  circuit  having  telephonic  instruments  and  resistance 
coils,  in  combination  with  a  car  having  traveling  circuit  and  a  loop  or 
branch  from  the  motor  curcuit  or  loop,  and  including  a  telephonic 
instrument  and  resistance  coils. 

Railway  Track  Structure — Peter  Hevner,  Philadelphia,  Pa.  No. 
517.277- 

The  combination  in  a  roadbed  for  railways,  of  the  opposite  rails, 
toundation  blocks  of  artificial  stone  or  cement,  clamping  devices  for 
securing  the  rails  to  said  blocks,  securing  bolts  immovably  confined  to 
said  blocks  and  tie  bars  adapted  to  the  inner  clamp  bolts,  and  serving 
as  a  means  of  spacing  both  the  foundation  blocks  and  the  rails. 

A  Safety  Guard  for  Open  Cars — Wm.  H.  Hart,  Chelsea,  Mass. 
No.  5I7.339- 

A  street  car  having  vertically  sliding  gates  extending  along  the 
sides  thereof,  flexible  supports  extending  transversely  through  and 
connected  at  their  opposite  ends  to  said  gates,  and  guides  for  said 
supports. 

Ratchet  for  Car  Brake  Stafi  s — August  D.  Gerbig,  St.  Louis,  Mo., 
assignor  to  the  Laclede  Car  Company,  same  place.  No.  517,405. 
A  ratchet  for  a  brake  staff,  comprising  a  ratchet  wheel  having  a 
sleeve  connected  thereto,  a  staff  mounted  in  said  sleeve,  and  a  ratchet 
wheel  rigidly  connected  to  said  staff,  and  engaged  by  pawls  connected 
to  the  upper  side  of  the  first  mentioned  ratchet  wheel. 

April  3. 

Induction  Electric  Railway — Chas.  E.  Roehl,  St.  Joseph,  Mo. 
No.  517,531. 

Consists  of  a  roadbed  provided  with  a  magnetically  continuous 
iron  core,  separate  from  but  extending  parallel  to  the  tracks,  and  a 
series  of  primary  coils  located  upon  said  core,  in  combination  with  a 
moving  vehicle  carrying  a  secondary  core  and  coil  in  inductive  relation 
to  said  primary  core. 

System  of  Elevated  and  Surface  Railways— Charles  H.  Barrows, 
Willimantic,  Conn.    No.  517,535. 

Consists  of  an  elevated  track  having  the  broad  girders  and  central 
guide  rail  which  accommodate  flangeless  traction  wheels  and  flanged 
central  wheels  of  a  car,  and  a  single  surface  rail  adapted  to  receive  the 
flanged  wheels  of  a  car  provided  with  traction  wheels. 

Conduit  Electric  Railway — Willie  C.  Keithly,  San  Francisco,  Cal. 
No.  537.540- 

Consists  of  underground  conduit  wire,  flanged  hanger  trolley  arm, 
spring  and  means  for  raising  and  lowering  said  trolley  arm. 

Motor  Car  Truck — Wm.  A.  Dutton  &  Jacob  F.  Pfetch,  Cleveland, 
O.    No.  517,665. 

Consists  of  side  bars  for  car  trucks  having  journaled  yokes  inte- 
gral therewith,  the  ends  of  said  bars  bent  inclinatorily  upward  for  sup- 
porting elliptic  springs  on  a  higher  plane. 

Car  Truck — Jas.  L.  Hardie,  Chester,  Pa.    No.  517,571. 

A  car  truck  frame  comprising  side  bars  composed  of  two  sections 
with  a  space  between,  the  cross  bars  connecting  the  side  bars  and  sup- 
porting the  brake  mechanism,  springs  located  centrally  of  the  frame, 
sills  located  above  the  side  bars  and  levers  pivoted  between  the  sec- 
tions of  the  bars  having  their  outer  ends  connected  with  the  ends  of  the 
sills  and  the  inner  ends  with  the  springs. 

Car  Brake — Henry  B.  Cary,  Los  Angeles,  Cal.    No.  517.601. 

Consists  of  shoe  frames  adapted  to  unitedly  engage  the  track  and 
the  wheels,  a  crankshaft  having  cranks  near  the  opposite  ends  thereof, 
which  directly  pass  through  the  upper  parts  of  shoe  frames,  and  means 
for  operating  said  crankshaft. 

Car  Fender — Carl  P.  Anderson,  Boston,  Mass.    No.  517,638. 

Consists  of  a  horizontal  slideway  on  the  car  and  a  fender  engaging 
said  slideway  capable  of  vertical  play,  and  having  guides  to  tilt  its  for- 
ward end  downward  under  a  rearward  movement  of  the  fender  in  the 
slideway. 

Girder  Joint  for  Railroad  Rails — James  M.  Price,  Philadelphia, 
Pa.,  assignor  to  the  Price  Railway  Appliance  Company,  of  Penn- 
sylvania.   No.  517,660. 

A  girder  joint  for  meeting  rails  consisting  of  a  vertical  plate  with 
a  raised  center,  a  horizontal  groove  forming  a  jaw  and  feet,  arches 
connecting  the  inner  end  of  the  said  feet,  and  a  bench  depending  from 
said  jaw,  said  parts  being  combined. 

Conduit   Electric  Railway — Herbert   A.  Gorham,  Decatur,  111. 

No.  517,692. 

Comprises  a  trench,  a  conduit  along  the  upper  portion  of  the 


trench,  a  central  rib,  or  upward  extension  in  the  conduit,  supporting 
and  insulated  from  the  trolley  wire,  slotted  grates  covering  the  con- 
duit and  communicating  with  the  trench,  such  grates  being  separated 
to  form  a  slot  for  the  trolley,  and  valves  in  the  lower  surfaces  of  the 
conduit. 

Underground  Railway— Wilton  P.  Jenkins,  Richmond,  Va.  No. 
517,7-49- 

Consists  of  a  conduit,  yokes  passing  under  same,  longitudinal 
surface  rails  resting  upon  ends  of  the  yokes  at  right  angles,  and  a 
downwardly  drawing  screw  clamp  connection  provided  with  double 
clamps  for  grasping  both  sides  of  the  rail  base,  and  adapted  to  be 
applied  to  the  yoke  for  fastening  the  yokes  to  the  rails  at  any  point 
without  the  use  of  bolts. 

Car  Fender  and  Automatic  Brake — William  L.  Fitzhugh,  Balti- 
more, Md.    No.  517,798. 

Consists  of  a  pilot  board  adapted  to  yield  when  engaged  by  an 
obstruction,  a  lever  adapted  to  be  positively  operated  from  an  axle  of 
the  truck,  a  releasing  and  clutch  mechanism  actuated  by  the  yielding 
of  the  pilot  board  to  operatively  connect  the  said  lever  with  the  axle, 
connections  between  the  said  /ever  and  the  pilot  board  whereby  the 
latter  is  thrown  outward,  a  brake  mechanism  and  motive  power  dis- 
connecting devices  actuated  from  the  said  lever,  simultaneously  with 
the  outward  movement  of  the  pilot  board. 

Conduit  Electric  Railway — Wilton  F.  Jenkins,  Richmond,  Va.  No. 
517.804. 

With  a  conduit,  a  horizontally  projecting  arm  consisting  of  a 
metal  core  having  its  sides  and  end  completely  covered  in  a  non- 
conducting material  and  bent  to  form  depressions,  and  conducting 
wires  laid  loosely  upon  said  arms  within  the  depressions. 

April  10. 

Rail  Connection— Theodore  C.  Paulsen,  Chicago,  111.    No.  517,884. 

The  combination  in  an  electrical  connection  of  two  rails  with  holes 
therethrough,  caps  inserted  in  such  holes,  said  caps  closed  at  one  end 
and  provided  with  a  groove  extending  only  part  way  through  the 
metal,  and  a  wire  having  one  end  in  each  of  said  caps. 

Electric  Railway — Henry  S.  Pruyn,  Hoosick  Falls,  N.  Y.  No. 
517.886.  _ 

A  conduit,  a  sectional  electric  conductor  located  therein,  insulators 
positively  attached  to  and  supporting  the  sections  of  said  sectional  con- 
ductor, the  insulators  being  constructed  to  be  freely  removable  from 
their  mountings,  whereby  one  or  more  sections  with  their  attached  insu- 
lators, may  be  bodily  removed  from  the  conduit. 

Fender   for   Street  Railways — Eldridge  J.  Smith,  Washington, 
D.  C.    No.  517,894. 

A  flexible  apron  so  made  as  to  buckle  up  when  a  fixed  obstruction 
is  encountered,  a  flexible  edge  and  hinged  to  the  sill  of  a  car  in  connec- 
tion with  hinged  fingers  and  connecting  rods. 

Electric  Railway  System — Chas.  D.  Tisdale,  Boston,  Mass.  No. 
517,940. 

Consists  of  a  truck  provided  with  two  axles,  each  axle  being  furnish- 
ed with  one  conducting  wheel  and  one  insulated  wheel,  the  conducting 
wheel  of  one  axle  is  arranged  diagonally  opposite  the  conducting  wheel 
of  the  other  axle,  a  motor  attached  to  a  truck  frame  and  conductors 
connected  with  the  brushes  of  the  motor  and  directly  with  the  axles  of 
the  truck,  whereby  the  current  flows  from  one  of  the  track  rails  through 
one  of  the  conducting  wheels  and  axle,  through  the  motor,  through  the 
other  axle  and  the  other  conducting  wheel  to  the  other  rail. 

Method  of  and  Means  for  Speed  Regulation  of  Electric  Loco- 
motives—Charles  E.  Emery,  Brooklyn,  N.  Y.  No.  517,948. 
The  method  consists  in  electrically  connecting  a  generator,  at  will, 
with  motors,  singly  or  in  series,  which  motors  severally  develop  differ- 
ent counter  electro-motive  forces  at  like  speeds  of  the  car  or  apparatus 
to  which  they  are  attached,  thereby  operating  such  car  or  apparatus  at 
different  speeds  for  the  same  available  voltage. 

Electric  Locomotive — William  Lawrence,  New  York,  assignor  to 
the  Lawrence  Electric  Company,  same  place.    No.  518,006. 
The  combination  of  a  commutator  having  contacts  with  forked 

brushes  adapted  to  be  engaged  by  said  contacts,  and  means  for  moving 

either  of  said  brushes  into  engagement  with  said  contacts  and  side 

brushes. 

Ice  Cutting  Trolley — Robert  W.  Thompson,  Cleveland,  O.  No. 
518,015. 

In  a  combined  trolley  wheel  and  wire  stripper,  the  combination  of 
a  hub  provided  with  a  central  disk  grooved  on  its  edge,  peripheral 
rings  secured  by  radial  arms  to  the  disk  and  hub  at  either  side  of  the 
disk  but  separated  therefrom  by  annular  openings,  and  cutting  inner 
edges  integral  with  the  rings. 

Trolley  Wire   Insulator — Louis  McCarthy,  Boston,  Mass.  No. 
518,071. 

Comprises  an  outer  case,  or  receiver,  having  one  or  more  arms,  by 
means  of  which  the  insulator  may  be  secured  to  the  span  wire,  an 
insulated  portion  fitting  within  said  receiver,  a  screw  bolt  passing 
through  the  top  of  the  outer  case  or  receiver,  and  entering  the  upper 
part  of  such  insulated  portion  for  securing  said  insulated  portion 
within  said  receiver,  and  a  screw  connection  for  securing  said  insu- 
lator to  the  trolley. 

Car  Fender— William  V.  McManus,  Baltimore,  Md.    No.  518,115. 

A  car  fender  comprising  the  guide  frame,  the  receiving  frame 
suitably  supported  at  its  upper  edge  and  having  a  sliding  connection  at 
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its  lower  front  edge  with  the  guide  frame,  such  sliding  connection  in- 
cluding a  bearing  inclined  to  the  horizontal  whereby  the  front  edge  of 
the  receiving  frame  may  be  depressed  as  it  is  pushed  rearwardly. 

Car  Fender— Benjamin  Tranter,  Brooklyn  N.  Y.    No.  518,126. 

Consists  of  a  movable  fender  carrying  frame,  arranged  horizontally 
at  the  front  of  the  same,  swinging  hangers  which  pivotally  connect  its 
rear  end  with  the  bottom  of  the  car,  a  pitman  pivoted  to  said  hangers, 
and  a  lever  pivoted  vertically  at  the  front  of  the  car  and  connected  with 
the  pitman. 

Elevated*  Railway — Lee  Anderson,  Paris.  Tex.    No.  518,170. 

A  car  having  wheels  above  and  below  the  same,  and  adjustable 
connections  for  varying  the  distance  between  the  upper  and  lower 
wheels. 

April  17. 

Electric  Motor  Car — Arnold  P.  Brown,  New  York.    No.  518,221. 

An  electric  motor  car  and  mechanism  for  communicating  motion 
from  the  motor  to  the  car,  an  electric  motor  having  field  magnets 
furnished  with  both  series  field  coils  and  shunt  field  coils,  and  an 
additional  or  choking  magnet  adapted  to  be  placed  in  connection  with 
the  series  field  in  starting  the  motor  or  car. 

Electric  Railway  System — Chas.  D.  Tisdale,  Boston,  Mass.  No. 

518,293. 

Consists  of  a  truck  provided  with  three  insulating  wheels,  two 
upon  one  side  and  one  upon  the  other,  a  motor  mounted  upon  the 
truck  and  a  trolley  wheel  arranged  upon  the  side  of  the  truck  having 
two  wheels  and  arranged  to  form  an  electrical  contact  with  the  rail 
upon  the  side_of  the  truck  supporting  the  two  insulating  wheels. 

Car  Starter  and  Brake — Carl  H.  O.  Lenerkus,  Cologne-on-the- 
Rhine,  Germany.    No.  518,371. 

A  car  starter  apparatus,  truck  frame,  a  vertically  movable  frame 
carrying  the  car  body,  elevating  means  between  the  truck  frames, 
driving  connections  engaging  the  car  axle  for  operating  the  elevating 
means,  a  clutch  for  throwing  the  driving  connections  into  and  out  of 
engagement  with  the  car  axle  and  the  transmitting  devices  between 
the  driving  connections  and  the  car  axle  for  transmitting  the  falling 
movement  of  the  car  body  and  frame  to  the  said  car  axle  to  start  the 
car. 

Bond  for  Electric  Railways — Julius  Meyer,  New  York.  No. 
518,414. 

Consists  of  conductors,  bonds  connecting  the  same,  a  container 
attached  to  said  conductors  and  insulating  material  in  the  container. 

Electric  Railway  Conduit— Paul  B.  Banholzer,  Philadelphia,  Pa. 
No.  518,540. 

A  conduit  having  openings  in  its  sides  in  addition  to  the  slot 
opening,  conductors  arranged  in  the  conduit,  a  plastic  material  forced 
into  the  conduit  through  the  side  openings  and  securing  the  conduct- 
ors in  place. 

Railway  Track  and  Car — Chas.  C.  Burton,  Chicago,  HI.  No. 
518,565. 

A  track  having  supporting  rails  and  external  guides  or  bearing 
rails  located  above  the  same,  a  car  provided  with  supporting  wheels 
and  with  guide  wheels  mounted  on  inclined  axes,  and  bearing  up- 
wardly and  outwardly  against  the  said  bearing  rails. 
Controller  for  Electric  Railway  Cars— Walter  H.  Knight,  Lynn, 

assignor  to  the  General  Electric  Company,  Boston,  Mass.  No. 

518,254. 

The  combination  of  an  electrically  propelled  vehicle,  a  controller, 
therefore,  means  adapted  to  actuate  the  controller  from  a  source  of 
fluid  pressure  carried  on  the  car,  and  an  indicator  upon  the  car  platform 
adapted  to  show  the  position  of  the  controller. 

Controller  for  Electric  Motors— William  Cooper,  Minneapolis, 
Minn.    No  518,345. 

The  method  of  operating  electric  motors,  which  consists  in  first 
arranging  the  motors  in  series  in  an  open  circuit,  then  inserting  a 
total  resistance  and  closing  the  circuit  through  the  same,  then  gradu- 
ually  cutting  out  a  part  of  said  resistance,  then  breaking  or  opening  the 
circuit,  and  while  open  coupling  said  motors  in  multiple  arc,  and  after- 
wards reinstating  the  remainder  of  said  resistance,  and  finally  gradually 
cutting  out  the  same. 

Car  Brake— Frank  E.  Gilling,  Toledo,  O.,  assignor  of  two-thirds  to 
Francis  M.  Oliver  and  Frederick  J.  Shovar,  same  place.  No. 
518,401. 

In  a  car  brake,  a  friction  drum  upon  the  axle,  a  rope  or  cable  coiled 
around  the  same,  brake  actuating  mechanism  connected  with  the  rope 
or  cable  by  flexible  connections  attached  to  the  brake  mechanism  upon 
each  side  of  the  friction  drum,  and  normally  slack,  and  connections 
with  the  rope  or  cable  and  each  brake  rod  upon  the  car. 

Fender  for  Tram  Cars— Franklyn  S.  Hogg,  New  York.  No.  518, 
571. 

In  a  tram  car,  a  rock  shaft,  a  fender  secured  to  the  forward  face  of 
the  rockshaft,  extending  downwardly  and  forwardly  therefrom,  a  sec- 
ond fender  extending  from  the  opposite  side  of  the  shaft,  plungers  con- 
nected with  the  main  fender,  and  means  for  limiting  the  movement  of 
the  plungers. 

April  24. 

Conduit  Electric  Railway.— Chris.  A.  Maynard,  Springfield,  Mass. 
No.  518,695. 

Consists  of  a  metal  conduit  provided  upon  its  inner  wall  with  a 
longitudinal  shelf,  a  metal  cover  having  a  triple  bearing  upon  the  con- 
duit, and  comprising  a  brace  adapted  to  enter  the  mouth  of  the  con- 


duit and  bear  upon  the  shelf,  a  flange  adapted  to  bear  upon  the  outer 
wall  of  the  conduit,  a  central  portion  integral  with  the  brace  and  flange 
and  adapted  to  be  seated  upon  the  top  rim  of  the  circuit  and  screw 
bolts  through  flange  and  the  wall  of  the  conduit. 

Electric  Mechanism  for  Vehicles. — Louis  E.  Freedley,  Boston, 
Mass.    No.  518,781. 

Consists  of  a  vehicle  body,  running  gear  therefor,  a  driving  elec- 
tric motor  connected  with  said  running  gear,  a  brake  mechanism  com- 
prising a  brake  shoe  for  operating  against  a  wheel  of  said  running 
gear,  a  supplemental  motor  connected  with  said  brake  mechanism, 
electric  conductors  connected  with  said  motors,  mechanism  for  switch- 
ing the  cui  rent  alternately  into  the  driving  and  supplemental  motors, 
mechanism  operative  from  the  vehicle  body  for  moving  the  switch 
mechanism,  and  automatic  mechanism  for  breaking  the  current  when  the 
brake  becomes  set. 

Safety  Car  Fender — August  W.   Stiefel,    Baltimore,  Md.  No. 
518,796. 

Consists  of  a  number  of  spring  metal  arms,  each  having  at  its 
upper  end  a  forward,  down-turned  pendent  which  forms  a  spring  buffer, 
below  said  spring  buffer  is  a  vertical  part,  the  lower  end  of  which  has  a 
rearward  semicircular  curve  which  terminates  in  a  horizontal,  forward 
pointing  end,  in  combination  with  a  cross  bar,  to  which  each  spring 
metal  arm  is  secured  by  its  said  vertical  part. 

Distributive  System  for  Electric  Railways — James  E.  Goodhand. 
Baltimore,  Md.    No.  518,782. 

Consists  of  the  feeder  and  working  conduits;  branch  conduits 
arranged  transversely  to  and  connecting  the  feeder  and  working  con- 
duits; feeder  wires  in  the  feeder  conduits,  electrical  conductors  arranged 
in  sections  in  the  working  conduits;  a  connecting  block  at  the  intersec- 
tion of  the  branch  and  feeder  conduits,  and  branch  wires  connecting 
the  feeder  wire  with  the  working  conductor. 

Car  Fender — Chas.  F.  Thomas,  Buckeyestown,  Md.    No.  518,904. 

Comprises  a  main  fender  frame  adapted  to  be  connected  to  the 
truck  frame  and  held  rigid  therewith,  brace  bars  pivoted  at  their,  lower 
ends  to  the  said  main  frame,  and  having  their  upper  ends  formed  for  a 
detachable  and  sliding  connection  with  the  car  dash. 

Fender  for  Street  Cars— Henry  F.  Roony,  Randolph,  Mass,  No. 
518,926. 

A  car  fender  comprising  a  stationary  vertical  portion  supported 
by  the  car  body  in  front  of  the  dashboard,  a  pivoted  portion  or  fender 
proper,  having  a  hinged  connection  with  the  car  body  and  provided 
with  a  rearward  extension  and  a  catch  secured  to  the  car  under  the 
control  of  the  driver,  which  holds  said  arm  normally  in  a  horizontal 
position. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company,  Havemeyer  Building,  New  York. 


A  Modern  Hotel. 


One  of  the  latest  additions  to  the  fine  hotels  of  the  country  is  the 
Hanover,  of  Philadelphia,  which  has  recently  been  thrown  open  to  the 
public,  with  John  M.  Sharp  &  Company,  as  proprietors.  This  hotel 
is  located  at  the  corner  of  12th  and  Arch  Streets,  and  is  under  the  able 
and  experienced  management  of  that  veteran  in  the  hotel  business, 
Wm.  Whitney,  who  was  for  twenty  years  clerk  of  the  Brigham  House, 
and  for  eight  years  had  charge  of  the  United  States  Hotel,  Atlantic 
City.  The  Hanover  is  located  in  the  heart  of  the  city,  within  half  a 
block  of  the  Reading  Terminal  and  within  three  blocks  of  the  Pennsyl- 
vania Depot.  It  is  a  massive  structure  of  brick  and  stone,  nine  stories 
in  height,  with  250  rooms  and  accommodations  for  350  guests.  It  is 
conducted  on  both  the  American  and  European  plans. 


California  in  Three  and  a  Half  Days. 


From  the  snow  clad  regions  of  the  East  to  the  delightful  semi-tropical 
climate  of  California  is  a  matter  of  only  a  few  days'  journey  if  the  North- 
western Line  is  used  for  the  trip.  Palace  drawing  room  sleeping  cars 
leave  Chicago  daily  and  run  through  to  California  without  change, 
covering  the  distance  in  the  marvellously  short  time  of  three  and  a  half 
days,  and  all  meals  en  route  are  served  in  dining  cars.  Daily  Tourist 
Sleeping  Car  service  is  also  maintained  by  this  line  between  Chicago 
and  San  Francisco  and  Los  Angeles,  and  every  Thursday  the  party  is 
personally  conducted  by  an  experienced  excursion  manager.  Completely 
equipped  berths  in  Tourist  Sleepers  are  furnished  at  a  cost  of  only  $4 
each  from  Chicago  to  the  Pacific  Coast,  thus  affording  a  most  favorable 
opportunity  for  making  the  journey  in  a  comfortable  and  at  the  same 
time  economical  manner.  Variable  route  excursion  tickets,  taking  in 
all  principal  points  of  interest,  are  sold  at  exceedingly  low  rates. 
Illustrated  pamphlets  descriptive  of  the  Mid-Winter  Fair  and  full 
information  concerning  rates,  routes,  etc. ,  will  be  mailed  free  upon 
application  to  W.  A.  Thrall,  General  Passenger  and  Ticket  Agent 
Chicago  &  Northwestern  Railway  Company,  Chicago,  if  you  mention 
this  publication. 


Playing  Cards. 


You  can  obtain  a  pack  of  best  quality  playing  cards  by  sending 
fifteen  cents  in  postage  to  P.  S.  EUSTIS,  General  Passenger  Agent,  C, 
B.  &  Q.  R.  R.,  Chicago,  111.  *** 
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QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS.— Corrected  by  Spencer  Trask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
April  19. 


Company. 

Par. 

Capital. 

Period. 

a 

t/: 
2 

■w. 

Date 

ot 
Issue. 

Bid. 

113 

3 

Ask'd 

STOCKS. 

Albany  R.  R.  Co  

Watervlelt  Turnpike  &  R.  R. 
Co  

100 
100 

750,000 
340,000 

Q  Feb. 

1% 

1890 
1863 

Principal 
Due. 

115 

% 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

Bid. 

101^2 

101Vo 

Ull}.. 

100 

101 

103>i 

112 

112 

110 

Ask'd 

Albany  R.  R.  Co.,  1st  Mort... 

"       "     "  2d  Mort.... 

"       "     "   3d  Mort  

"      "    4th  Mort... 

"        •'     "  5thMort... 

'        "     "    Consol  Mtg 

■•  "  "  Debenture.. 
Watervllet  Turnpike  &  R.  R., 

Watervllet  Turnpike  &  R.  R., 

1865 
1873 
1875 
1880 
1888 
1890 
1891 

1889 

1889 

40,000 
30,000 
28,600 
11,500 
50,000 
350,000 
200,000 

350,000 

150,000 

J.  &  J. 
M.&  N. 
J.&J. 
M.  &  S. 
M.  &  S. 
J.&J. 
M.  &  N. 

M.  &N. 

M.  &N. 

5 

7 
6 
5 
5 
6 

6 

6 

1905 
1893 
1895 
1905 
1913 
1930 
1901 

1919 

1919 

115 
115 

BALTIMORE  STOCKS  AND  BONDS.— Corrected  by  IIambleton  &  Co.. 
Bankers,  9  South  Street,  Baltimore,  Md.,  April  19.    Stock  quotations  are 
prices  per  share, 

Company. 

Par. 

Capital. 

Period. 

> 
1 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS 

25 
50 

50 
25 

1,000,000 
3,000,000 
300,000 
5.000,000 

Quart. 

3 
1 

85 
30 
60 

90 
33 
65 
17 

City  &  Suburban  By.  Co  

Central  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask.d 

"         "     "  cons.  mort. . 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 

City  Pass.  R.  R.  Co  

1882 
1893 

18S9' 
1892 
1891 
1891 

250,000 
500,000 
3,000,000 
1,500,000 
1,750,000 
1,250,000 
3,000,000 

J.  &  J. 

J.&D. 
M.&N. 
J.  &  D 
M.  &  S. 

6 

5 
5 
5 
5 
6 
5 

1912 

1923 
1929 
1942 
1901 
1911 

110 

108>.._> 

105U, 

108 

101 

101J^ 

112 

112 

109 

106 

109 

101% 

102^ 

11% 

BOSTON  STOCKS  Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 

ot  Boston  Stock  Exchange.  April  19.  Stock  quotations  are  prices  per  share 

Company. 

Par. 

Capital. 

Period. 

> 

■9 

| 

Date 

of 
Issue. 

Bid. 

Ask'd 

West  End  Pret  

50 
50 

$6,400,000 
9,085,000 

J.  &  .1. 
J.  &  J. 

4 

3 

1887 
1890-1892 

75 
46 

76 
48% 

BROOKLYN  STOCKS  AND  BONDS. — Corrected  by  C.  E.  Staples*  Co., 
215  Montague  Street,  Brooklyn,  March  19.    Stock  quotations  are  per  cent, 
values. 

Company. 

Par. 

Capital. 

Period. 

£ 

3 
43 

2 
w 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOC  K  S 

Broooklyn  City  R.  R.  Co  

Brooklyn  Traction  Co.,  pref.. 

"        "  common, 
coney  Island  &  Brooklyn 

10 

100 
100 

100 
100 

6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

1893 
1893 

178 
67 
18 

Oct.  1. 

4 

155 

Long  Island  Traction  Co  

3893 

22 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

350,000 

3,000,000 

300.000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 

1893 

102 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  1st  bonds  

J.&J. 

J.  &  J. 

F.  &  A. 

F.  &  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

Coney  Island  &  Brooklyn 

South  Brooklyn  Central  R.  R. 

104 
100 

South  Brooklyn  Central  R.  R. 

Brooklyn  City  R.  R.  Co.,  1st. 

109 

CHARLESTON  STOCKS  AND  BONDS.— Corrected  by  A.  C.  KAUFMAN 

Charleston,  S.  C,  April  19.  stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

$100,000 
250,000 

Period. 

> 

■5 
+^ 

a 
w< 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Charleston  City  Ry.  Co  

50 
25 

J.  &  J. 

o 

65 
5 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 

5 

1915 
1906 

CHICAGO  STOCKS  AND  BONDS.— Corrected  by  William  B.  Wbenn,  167 
Dearborn  Street, Chicago,  111.,  April] 9. 

Company. 

Par. 

Capital. 

Period. 

> 

a 

w 

a 
w. 

3 
2% 

4 

$% 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 
100 
1P0 
100 
100 
100 

$9,000,000 
1,000,000 
500,000 
5,500,000 
1,250,000 

13,189,000 

Q.-J. 
A.  &0. 

Q.-J. 
J.  &  J. 

Q.-J. 

Q.-F. 

322 
100 
500 

246,'; 

625 

15i% 

325 

North  Chicago  City  

North  Chicago  Street  

247^ 

West  Division  City  

West  Chicago  Street  

153 

BONDS. 

Date 
of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

$ 

Principal 
Due. 

Bid. 

Ask'd 

4,619,500 
400,000 
500,000 
1,850,000 
2,350,000 
4,100.000 
1,500,000 
2,000,000 

J.  &  J. 
P.  &  A. 
M.  AN. 
M.  &  N. 
J.  &  J. 
M.  &N. 
F.  &  A. 
J.  &  D. 

4% 

6 

6 
4% 

5 

5 

5 

6 

101 
102 
106 
98 
102 
102H 

Chicago  Passenger  

1883 

1903 
1900 
1927 
1906 

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 
West  Chicago  Street  

100 
103 
102% 
98 

103% 

West  Chicago  Street,  Tunnel. 
"        "       Deb.  6  s 

103 

CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Edstis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,;  April  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  | 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

50 
50 
100 
100 
100 
100 

$0,750,000 
1,600,000 
300,00n 
500,000 
100,000 
3,000,000 

Q.-J. 
Q.-J. 

5 
5 

106 
107K 

106% 
108 

Mt.  Adams  &  Eden  Park. . . . 
Mt.  Auburn  Cable  

60 

96% 

19 

6*5 

98 
19% 

"        '■        "  Pref. 
Cin.  Newport*  Cov.  St.  Ry. 

6 

BONDS. 

Date 
ot 

Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

50,000 
50,000 
50,000 
100,000 
150,000 
50,000 
50,000 
100,000 
200,000 
280,000 
125,000 
300,000 
200,000 
100,000 
250,000 
260,000 

J.&J. 
J.&J. 
J.&J. 
J.&J. 
J.  &  J. 
A.&0. 
A.&O. 
A.&O. 
J.&D. 
M.&  S. 
J.&J. 
J.&J. 
J.&D. 
A.  &  O. 
M.  &  S. 
J.&J. 

7 
7 
7 
i 
5 
6 
6 
6 
6 
5 
7 
6 
5 
7 
6 

July,  1894 
July,  1895 
July,  1896 

100 
101% 
104 
98 

10Q]4 

101 

107% 

no% 

102% 
104% 
106^6 
103 

"         "  extendcdj 

10-20'S 

Cable. 

Cln.  Inclined  Plane  Ry  

i6i 

106 
99% 

ioiy3 

103 
110 

nm 

July,  1895 
July.  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap. '93-1908 
Mar.  1912 
1932 

105 
108 
104 

"         "    5-20's  2d. 
S.  Covington  &  Cincinnati. . 
S.Cov.&  cln.  2d  Mort.gold  6's 

113 
113 

115 
115 

CLEVELAND  STOCKS  AND  BONDS.— Corrected  by  W.J.  Hayes  &  Sons, 
Bankers,  Cleveland,  O.,  April  19. 


Company. 

Par. 

Capital. 

Period. 

St 

Date 

of 
Issue. 

Bid. 

Ask'd 

stocks. 

The  Cleveland  Electric  Ry.  Co. 
The  Cleveland  City  Ry.  Co  

100 
100 

12,000,COO 
8,000,000 

1893 
1893 

48% 
57 

49% 
60 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 
«■       "       City      "  " 

1893 
1893 

2,000,000 
2,349,000 

M.— S. 

5 

1910 

101 

95 

102* 
96 

May,  1894.J 
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DETROIT  STOCKS.— Corrected  by  Cambron  Currie  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street,  Detroit,  April  19. 


Company. 

Par. 

Car  ltal. 

Period. 

jj 
3 
+j 

03 
S3 

w. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Fort  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry. 

100 
100 
100 

$250,000 
2,000,000 
200,000 

200 

100 
110 

100 

HOLiYOKE  STOCKS  Corrected  by  J.  G.  Mackintosh  &  Co.,  Bankers.  Holy 

oke,  Mass.  April  19. 


Company. 

Par. 

CapltaL 

Period. 

i» 
3 

1 

Date 

of 
Issue. 

Bid. 

Ask'd 

100 
100 
100 

1,000,000 
250,000 
50,000 

J.  &  J. 
J.  &  J. 

4 
4 

200 
200 
125 

225 
225 
150 

Northampton  Street  R.  R  

LOUISVILLE  STOCKS  AM)  BONDS.  —  Corrected  by  Amustedt  Bros. 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  April  19. 

Company. 

Par. 

Capital. 

Period. 

> 
3 

GO 
OS 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ry,  Co.,  pref . . , 
Louisville  St.  Ry.  Co.,  com.. . . 

100 
100 

$1,000,000 
5,000,000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

84 
39 

85 
40 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  mort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

99 
114 
114 

85 

99)$ 
115 
115 

90 

NEW  HAVEN  STOCKS  AND  BONDS. — Corrected  by  H.  C.  Warren  &  Co., 
Bankers  and  Brokers,  New  Haven,  Conn.  April  19.  Stock  quotations  are 
prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

3 

CQ 

3 

Date 

of 
Issue. 

Bid. 

Ask'd 
57}* 

STOCKS. 

F.  Haven  &  Westville  R.  R.  Co. 
State  Street  Horse  R.  R.  Co.. . . 
New  Haven  &  W.  Haven  R.  R.Co 
New  Haven  &  Cent'lle  H.  R.  Co. 
Whitney  Ave.  Ry.  Co  

25 
25 
25 

$400,000 
23,000 

J.  &  J. 
J.  &  J. 

i 
3 

55 
40 

50 
100 

100 

25,000 
140,000 

200,000 

7 

Hartford  &  wethersfleld  Horse 
R.  R,  Co  

J.  &  J. 

3 

125 

BONDS. 

Date 
of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

State  Street  Horse  R.  R.  Co. .. 
New  Haven  &W.Haven  R.  k.Co 
Bridgeport  Horse  R.  R.  Co  

1874 
1892 

20,000 
500,000 
50,000 

100,000 

100,000 

100,00(1 

J.  &  J. 
M.&  N. 

7 
5 
6 

5 

5 

5 

Aug.  1,1894 
Nov.  1912 

104 
100 

102  ' 

Hartford  &  Wethersfleld  Horse 
R.  R.  Co.,  Deb.  Series  A. 

1888 
1890 

M.  &  S. 
M.  &  N. 
M.  &  N. 

Sept.,  1908 
May,  1910 
May,  1910 

Hartford  &  Wethersfleld  Horse 
R.  R.Co.,  Deb.  Series  B  

Hartford  &  Wethersfleld  Horse 
R.  R.  Co.,  Deb.  Series  C  

NEW   ORLEANS    STOCKS    AND   BONDS  Conected  by    GEORGE  LB 

Sassier,  188  Common  Street,  New  Orleans,  La.,  April  20.  Stock  quotations 
are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  [ 

Date 

of 
Issue. 

Bid. 

126# 

74 

40 
110 

45 

55 

Ask'd 

STOCKS. 

100 
100 

40 
100 
50 

50 

1,200,000 
1,150,000 
240,000 
1,500,000 
185,000 
600,000 

Quart. 

Semi. 
Quart. 

m 
3 

m 

2K 
2 

2>$ 

1867 
,866 
1888 
1860 
1868 
1866 

130 
90 
43 

115 
55 
59 

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  City  &  Lake  Co. 

Orleans  R.  R.  Co  

St.  Charles  Street  R.  R.  Co  . . 

Bonds. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

or 
7» 

Prlrclpal 
Due. 

Bid. 

Ask'd 

Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 
do       do  new 

1892 
1883 
1886 
1«79 
1882 

1893 
1881 

150,000 
75,000 
40,000 
416,500 
250,000 

1,725,000 
120,000 

M  &  N 
M  &  N 
M&  N 
J&D 
F& A 

J  &  J 
J&D 

6 
6 
6 
6 
6 

5 
6 

1912 
'95-'99 
1896 
1903 
'97-'06 

1943 
'93-'01 

100 
1U0 

mx 

117 

N.  O.  &  Carroliton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 
1st  Mort  

95 

St.  Charles  Street  R.  R.  Co... 

[MONTREAL  STOCKS  AND  BONDS. — Corrected  by  Gordon  Stratuy  &  Co. 
Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  April  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

tt 
~- i 
•a 

01 
as 

Vi. 

Date 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.  (old  stock) 
"          "  (new  stock) 

60 

50 

$2,000,000 

2,000,000 

M.&  N. 

4 

May,  '91. 
May,  '94. 

1433* 
134!4 

144V3 
135 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

* 

Principal 
Due, 

Bid. 

Ask'd 

Montreal  St.  Ry  

18&5 
1893 

£60,000 
700,000 

5 

1905 

NEW  YORK  STOCKS  AND  BONDS.— Corrected  by  James  McGovern  &  Co. 
6  Wall  St.,  New  York,  April  19. 


Company. 


STOCKS. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park,  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


900 
2,100. 
1,800. 

60oi 
1,200. 

748, 
2,500, 
1,600. 
1,000, 
1,862; 
1,51)0, 
5,001), 

600, 

800, 
2,000, 


Period. 


&  J. 
-J. 

-J. 

K. 
-F. 
F. 


Date 

of 
Issue. 


Bid. 


25 
184 
145 
140 
120 
295 

40 
240 
200 
132 
190 
176 
290 
132 


Ask'd 


30 
187 


124 


48 
260 


135 
200 
177 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  Interest  as  rental 

Broadway  Consolidated  

cen'l  Park,  North  &  East  River 
Central  Crosstown— 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par).. 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston.W.  St.  &Pav.  F'ry.lst 

Second  Avenue,  1st  mort  

Third  Avenue  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700,000 
500,000 
500,000 
125,000 
000,000 
500,000 
200,000 
250,000 


1,200,000 

200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
,000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &  N. 

J.  &  D. 
F.  &  A. 

M  &  S, 

J.  &  J. 
F.  &A. 

J.  &  J. 
M.  &N. 

J.  &  J. 
F.  &  A. 


Principal 
Due. 


July,  1900 
June,  1904 
July,  1914 
July  1924 
July,  190.5 
  1943 

Dec,  1902 

NOV.,  1922 

1932 
Aug."  1914 

Sept.,  1910 
1915 
Aug.,  1914 
July,  1894 
XOV.,  1909 
Jan.,  1937 
Feb.,  1942 


Bid. 


108 

105 

103 

104 

100 

104% 

112 

117 

105 
99 

110 

50 
103 
100 
102 
114^ 


Ask'd 


105 


120 


100 

112 
57 

105 


115& 


PHILADELPHIA  SECURITIES. — Corrected  by  Huhn  &  Glbndinning, 
143  south  Fourth  st.  (Bullitt  Building*,  Philadelphia,  April  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

Germantown  

Green  &  Coates  

Hestonvllle  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Ferry.. 
Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second  &  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia...   

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.  J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonvllle,  1st  mort  


"  2d  mort. 
People's,  1st  mort  


"      Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
50 
50 
50 
50 
50 
25 
50 
50 
50 
50 
50 
50 
50 
50 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1R89 

1892 
1K92 


Capital. 


$500, 
1,000, 
1,250, 
1,500, 

500, 
2,050, 

500, 
10,000. 
1,000, 

617! 
7,000: 

750, 
1,060, 
1,000. 
1,250, 

750, 
80,000, 
5,000 
6,000 
6,000 
3,000, 


Amount 

Out- 
standing 


1.500 
1,250, 
1,750, 
67. 
160, 
300 
124, 
75, 
219, 
285, 
247, 
246, 


Period, 


Q.-J. 
J.— J. 
Q.-J. 
Q— J. 
Q.-J. 


A.— O. 


J.— J. 
J. — J. 
M.-N. 
Q.-J. 
Q-J. 
J— J. 

J.— J. 
J.— J. 

Q.-F. 


Inter- 
est 
Paid. 


M. — N. 
M. — S. 
J.  &  D. 
J.— D. 
A.— O. 
M. — N. 
J. — J. 
M.— S. 
J.— J. 
J— J. 
M. — S. 
A.-O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1858 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 
1901 
1912 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


2i',r, 
127 
38] 
110 

123 

38 

90 

28V6 
155 

80 

114* 

230 

207 

230 

199 

200 

120 

1H14' 

52 

25 

13 


Bid. 


107?.! 

101 
100 '.t 
105 
103 

1031,.; 

105 
105 
115 
100 
95 
117 


Ask'd 


270 
130 
335 
112 
125 

391^ 

90 

29 
160 

85 
115 
235 
210 
240 
200 
210 
121 

16^ 

54 

29 


Ask'd 


108^ 

102 

102 


342 
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OMAHA  STOCKS  AND  BONDS.— Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker,  907  N.  Y.  Life  Building:,  Omaha,  Meb.,  April  18. 


Company. 

Par. 

Capital. 

Period . 

> 
■3 
+^ 

a: 
<g 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

M.  &N. 

Jan.  1,  '89 

60 

BONDS. 

Date 
of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  &N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS. — Corrected  by  John  B.  Barbodr,  Jr., 
306  Times  Bldg.,  Pittsburgh,  Pa.,  April  20.  Stock  quotations  are  prices  per 
share. 


Company. 


STOCKS. 

Central  Traction  R.  R,  Co  

Citizens'  Traction  R.  R  Co  . . 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Co  

Fort  Pitt  Incline  Plane  Co.. . 
Mount  Oliver  Incline  Plane  Co 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co  


Oltizens'  Traction  R.  R.  Co  . . 

Pittsburgh  Traction  R.  R.  Co. 

Pitts.  &  Birmingham  Trac- 
tion Co  

Pleasant  Valley  Ry   

P.,  A.  &  M.  R.  R.  Co  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

Central  Traction  Co  

Union  R.  R.  Co  

West  End  K.  R.  Co  

Birmingham,  Knoxvllle  & 
Allentown  Tract.  Co  

Suburban  Rapid  Transit  

Fort  Pitt  Incline  Plane  Co. . . 

Mount  Oliver  Incline  Plane  Co 

Penn  Incl'e  PlaneCo.  1st  Mort 

Monongahela  incl'e  Plane  Co. 

Pittsburgh  Incline  Co  


Par. 


50 

50 
50 
50 
25 
50 
50 
50 
50 

50 
50 
50 
100 
50 


Date 

of 
Issue 


1887 
1887 

1892 
1892 
1891 
1890 
1889 
1889 
1881 
1887 


1881 
1871 

1883 
1887 
1889 


Capital. 


1,500,000 
3,000.000 
3,000,000 
2,500,000 
1,400,000 
3,000,000 
200,000 
300,000 
250,000 

140,000 
60,000 
100,000 
150.000 
3,000,000 


Amount 

Out- 
standing. 


1,250,000 
750,000 


1,250,000 
1,500,000 
1,500,000 
1,500,000 
375,000 
100,000 
75,000 


30,000 
44,500 

125,000 
50,000 

250,000 


Period. 


J.  &  J. 


J.&J. 


J.&J. 
J.&J. 


F.  &  A. 


J.  &  J. 
J.  &  J. 


Inter- 
est 
Paid. 


A.  &  O 

A.  &  O. 


J.&J. 
J.&J. 
J.&J. 
J.&J. 
J.  &  J. 
A.  &  O. 
J.&J 


M.  &  N, 


A.  &  O, 
J.&J. 


Date 

of 
Issue. 


Principal  Bid. 
Due.  i 


Bid. 


20>./ 

13k' 

Sti% 
42>, 


28>4 


.92? 
1927 


1919 
1931 
1930 
1909 
1919 
1901 
1922 


1901 
1901 
1903 
1897 
1919 


107^ 
105 


ioo'j 

101 

102 


Ask'd 


20% 

62 

13% 

'22" 
43 


22% 


Ask'd 


110 
110 

96  ?£ 
100 
103k' 

103* 
103 


PROVIDENCE  STOCKS  AND  BON I)S. — Corrected  by  Chace  &  Butts, 
Bankers,  Providence,  April  17. 


Company 

Par. 

Capital. 

Period. 

iSlast  dlv. 

Date 
of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 

stand'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
50.000 

M  &  S 
J  &  D 

5 
5 

1993 
1910 

98 
100 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BONDS.— Corrected  byE.  W.Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  April  19. 


Company. 


STOCKS. 

Rochester  (N.T.)  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

(Boston)  Pret  

do      do  Common  

Worcester  Traction  Co.  Pref 

do  do  Common. . 
Consol.  Trac.  Co.  (N.  J.). 


Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Newark  (N.  J.)  Pass.  Ry  . 

Columbus  (O.)  St.  Ry  

Consol.  Trac.  Co.  (N.  J.). . 


Par. 


100 
100 
100 
100 

100 
100 
100 

100 
100 


Date 

of 
Issue 


1890 
1891 
1891 
1890 
1892 
1893 


Capital. 


5,000,000 
6,000,000 
1,250,000 
3,000,000 

2,000,000 
4.000,000 
2,000,000 
3,000,000 


Amount 

Out 
standing. 


3,000,000 
5,000,000 
850,000 
6,000,000 
2,600,000 


Period. 


Q.-F. 
A.— O. 


F.— A. 


Inter- 
est 
Paid. 


A  &  O 
F  &  A 
J  &  D 
J  &  J 
J  &  J 
J&D 


Date 

of 
Issue. 


1890 
1891 
1891 
1892 

1892 
1892 
1892 
1892 
1893 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


Bid 


Ask'd 


34 

38 

60 

62 

13 

20 

39 

40 

60 

80 

15 

18 

68 

80 

15 

20 

37 

40 

Ask'd 


95 

99> 

95 


95 
90 


SAN  FRANCISCO  STOCKS  AND  BONDS. — Corrected  by  Philip  Bartb, 

Broker,  440  California  Street,  San  Francisco,  Cal.,  April  10. 


Company. 

Par. 

Capital. 

Period. 

3 

03 
CS 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

California  St.  Cable  Co  

100 
100 

1,000,000 
1,000,000 
17,892,000 

Monthly 

5 
1 

100 
110 
38 

Geary  St., Park  &  OceanRR.Co 
Market  Street  Cable  Co  

25^ 

Presidio  &  Ferries  R.  R.  Co  

100 

1,000,000 

18 

90 

Bonds. 

Date 

of 
Issue 

Am't 
Out- 
stand- 
ing- 

Interest 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

104 

650,000 

M.  &  S. 

6 

1914 

105 
10! 
119% 

101% 

Market  Street  Cable  Co  

3,000,000 
2,000,000 
250,000 
350,000 
700,000 

J.  &  J. 
A.&  O. 
J.  &  J. 
J.&J. 
M.  &  S. 

6 

6 
6 
6 
6 

1913 
1918 
1914 

114 

114 
103 
107% 
103 

Park  &  Cliff  House  R.  R  

1912 

111 

ST.  LOUIS  STOCKS  AND  BONDS.— corrected  by  James  Campbell, 
Banker  &  Broker,  Rlalto  BulldlDg,  218  N.  4th  St.,  April  19.  Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds.. 

Citizens'  

Jefferson  Avenue  

Llndell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

"  Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  cable  

Fourth  St.  &  Arsenal  

Llndell  

Missouri  Cable  

People's  1st  mort  

2d  mort  

People's  Cable  

St.  Louis  Cable  

Union  Depot  

Southern  

Southern  

St.  Louis  &  Suburban  

St.Louls  &  Suburban  (incomes) 


Par. 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


1802 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1890 
1884 
1889 
1891 
1891 


Capital 
Issued. 


2,500.000 
1,500,000 

112,000 
2,500,000 
2,000,000 
1,000,000 
2,000,000 

150,000 
4,000,000 
2,500,000 

800,000 

700,000 


Amount 
Out- 
stand 
lng. 


1,800,000 
1,500,000 
50,000 
1,500,000 
500,000 
125,000 
75,000 
800,000 
1,500,000 
4,000.000 
200,000 
300,000 
1,400,000 
300,000 


Period. 


Oct.  '93 
Dec.  '88 


Q.-J. 
Dec.  '89 
J.&J. 


Jan.  '94 


Inter- 
est 
Paid. 


J.&J. 
J.  &  J. 
J.  &  J. 
J.&J. 
M.  &  S. 
J.  &  D. 
M.&N. 
J.  &  J. 
M.&N. 
A.  &  O. 
M.&N. 
M.&N. 
F.  &  A. 


Date  of 
Issue. 


1876 
1887 
1885 
1890 
1891 
1889 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


50 

80 
125 

H% 
190 

20 
157 
5 
150 

30 

15 

15 


Bid. 


102 
98 
100 
100 
98 
100 
90 
100 
104 
103 
100 
95 
70 


Ask'd 


60 
85 

150 
76 

210 
25 

160 
10 

200 
40 
25 
25 


Ask'd 


104 
100 
102 
102 
100 
102 

95 
102 
105 
105 
104 

97 


WASHINGTON  STOCKS  AND  BONDS. — Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,Washlngton.  D.  C,  April  21.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

$ 
1 

Date 
or 
Issue. 

Bid. 

Ask'd 

315 
91 
65 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 

Columbia  R.  R  

BeltR.R  

50 
50 
50 
50 
50 
50 
100 
50 

500,000 
750,000 
400.000 
500,000 
352,000 
200,000 
401,700 
100,000 

Q.  F. 
Q.J. 
O.M. 

4  j. 

5 
2 
1 

1863 

1864 
1870 
1875 

295 
85 
60 
2. 
25 

Ecklngton  &  Soldiers'  Home. 
Georgetown  &  Tenallytown. . 
Rock  Creek  R.  R  

Glen  Echo  R.  R  

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Wash'tn  &  Geo'tn  conv't.  1st. 

2d. 

Ecklngton  &  Soldiers'  Home. 

'83-'99 

3.000,000 
500,000 
150,000 
240,000 
200,000 
200,000 

J.  &  J. 
J.  &  J. 
J.  &  D. 
J.  &  J. 
J.&J. 
A.&  O. 

6 
6 
6 
6 

5 

6 

1899-1929 
1903-1943 
1896-1911 

1921 

1901 
1901-1931 

135 

139 

90 
84 
102 
80 

Belt  

Metropolitan  R.  R.  convert. . . 

1921 
1901 

94 
108 

Financial. 


The  New  England  Street  Railway  Company  on  April  16  paid  a 
quarterly  dividend  of  1  per  cent. 

rift  A  A 

•t>  <J>  W 

The  Sioux  City  Street  Railway,  of  Sioux  City,  la.,  will  be  sold 
on  May  3.    The  receiver  is  J.  C.  French. 

<J>  <t>  w 

The  receiver  of  the  Tampa  (Fla.)  Street  Railway  &  Power  Com- 
pany, T.  C.  Taliaferro,  has  applied  to  Judge  Phillips  for  an  order  of 
sale  for  the  entire  plant,  including  the  electric  railway. 


May,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


343 


The  directors  of  the  Winooski  (Vt.)  &  Burlington  Street  Railway 
Company  have  voted  to  increase  the  capital  stock  of  the  company  to 
$200,000.    The  line  of  the  road  will  be  extended  this  spring. 

O  sp 

The  United  Electric  Railway,  of  Nashville,  Tenn.,  was  sold  April 
18,  pursuant  to  a  decree  of  the  United  States  Court,  to  Nathaniel  Bax- 
ter, Jr.  It  is  understood  that  the  road  has  been  bought  for  the  bond- 
holders. 

A  Q  A 

9  9      ■  9 

The  mortgage  of  the  Nassau  Electric  Railroad  Company,  of 
Brooklyn,  N.  Y.,  for  $6,000,000,  was  filed  April  19,  in  the  office  of  the 
Clerk  of  Kings  County.  The  Hamilton  Trust  Company,  of  Brooklyn, 
is  trustee  of  the  mortgage. 

James  H.  Maury  has  been  elected  president  of  the  New  Orleans 
Traction  Company,  vice  James  W.  Henning,  resigned,  and  the  board 
of  directors  is  somewhat  changed.  Among  the  firms  principally  inter- 
ested in  the  company  now  are  H.  B.  Hollins  &  Company,  Manuel 
Lehmann  and  J.  &.  W.  Seligman. 

$dt>  dt» 
9  <t> 

The  Columbus  (O.)  Street  Railway  Co.  reports  as  follows  the  re" 
suit  of  its  operations  for  March:  Gross  earnings,  1894,  $42,965.65! 
1893,  $42,305.07;  increase,  $660.58.  Operating  expenses,  1894,  $21,- 
232.13;  1893,  $28,017.18;  decrease,  $6,785.05.  Net  earnings,  $21, 733.- 
52;  1893,  $14,287.89;  increase,  $7,445.63. 


The  Pittsburgh  (Pa.)  &  Birmingham  Traction  Company  gives  the 
following  statement  of  its  operations  for  February:  Gross  earnings, 
1894,  $20,650.74;  1893,  $26,307.64;  decrease,  $5,656.90.  Operating 
expenses,  1894,  $10,635.72;  1893,  $13,353.66;  decrease,  $2,717.94.  Net 
earnings,  1894,  $10,015.02;  1893,  $12,953.98;  decrease,  $2,938.96. 

dh  (Dj  A 

9  9  9 

The  directors  of  the  Fairhaven  &  Westville  Horse  Railroad  Com- 
pany, of  New  Haven,  Conn.,  have  decided  to  increase  the  capital  stock 
of  the  company  by  the  addition  of  S,ooo  shares  at  $25  a  share.  Stock- 
holders of  record  May  15,  1894,  will  be  allowed  to  subscribe  for  the 
new  stock  at  par,  at  the  rate  of  one  share  of  new  stock  for  each  two 
shares  of  old  stock  held. 


The  electric  railway  and  lighting  plant  of  the  Consolidated  Elec- 
tric Company,  of  St.  John,  N.  B.,  were  sold  at  auction  under  an  order 
of  the  equity  court.  The  bidding  was  done  by  E.  C.  Jones,  local  man- 
ager of  the  bank  of  Montreal;  C.  E.  Fawcett,  a  wealthy  land  owner  of 
Sackville,  N.  B.,  and  Mr.  Donovan.  At  $92,000,  Mr.  Jones  secured 
the  property.  Mr.  Jones  is  thought  to  represent  a  Montreal  syndi- 
cate, which  will  put  the  road  in  first  rate  shape  immediately. 


The  Buffalo  (N.  Y.)  Railway  Company  reports  the  following  as 
its  operations  for  March: 

1894.  1893.  Inc.  or  Dec. 

Gross  earnings  $120,009.02    $112,374.84     Inc.  $7,634.18 

Operating  expenses   7r.721.73       76,119.92     Dec.  4,398.19 

Net  earnings  $  48,287.29    $  36,254.92    Inc.  $12,032.37 


C.   E.   LOSS  &  CO., 

 GENERAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building,  Chicago, 

REED  &  MeKIBBIN, 
General  Street  Railway  Contractors, 

80  BROADWAY,  NEW  YORK. 


The  Scranton  (Pa.)  Traction  Company  reports  the  following  as  its 
operations  for  March: 

1894.  1893.  Inc-  or  Dec. 

Gross  earnings   $19,252.72      $15,687.61    Inc.  $3,565.11 

Operating  expenses   11,436.59       10,227.08    Inc.  1,209.51 

Net  earnings  $  7,816.13      $  5,460.53    Inc.  $2,355.60 

fit  &  a> 

HP  V  V  . 

The  North  Shore  Traction  Company,  of  Lynn  and  Boston,  Mass., 
submits  the  following  comparative  statement  of  its  operations  for  Feb- 
ruary: 

Inc.  or  Dec. 
1894.  1893.  1894. 

Gross  earnings   $67,147.62       $63,267.50       Inc.  $  3,880. 12 

Operating  expenses          .    63,632.36         78,739.13       Dec.  15,106.77 

Net  earnings   $3,515.26  Loss  15,471.63       Inc.  $18,986.89 

$  $  $ 

We  have  received  the  following  statement  of  the  operations  of  the 
Brooklyn  Traction  Company  for  the  months  of  January  and  February. 
January:  Gross  earnings,  1894,  $69,291.70;  1893,  $53,456.60;  increase, 
$15,835.10.  Operating  expenses,  1894,  $48,637.10.  Earnings  from 
operation,  1894,  $20,654.60.  Miscellaneous  earnings,  1894,  $5,635.07. 
Net  earnings,  1894,  $26,289.67.  February:  Gross  earnings,  1894, 
$61,445.22;  1893,  $49,562.75;  increase,  $11,882  47.   Operating  expenses, 

EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 

NEW  YOIW 

C.  J.  FIELD,  M.  E., 

Consulting  Engineer. 

Electric  Traction. 

Power  Transmission. 

Generating  Stations. 

Central  Building,  Liberty  and  West  Sts. 
NEW  YORK. 


WHITE -CROSBY  CO., 

CONTRACTING  ENGINEERS. 


Baltimore  Office :   Equitable  Building. 

New  York  Office  :   29  Broadway. 

Chicago  Office :  "Rookery." 


J.  G.  WHITE  &  CO., 

CONTRACTING  ENGINEERS, 
29  Broadway,  New  York. 


MOTOR  AND 


TRAIL  CARS. 


New  and  Second  Hand — 
for  Suburban,  Electric, 
Dummy  and  Cable  Roads. 


NEW  YORK  EQUIPMENT  CO. 

RAILWAY  EQUIPMENT. 


15  WALL  ST.,  NEW  YORK. 

WHETHER  YOU  WISH  TO  BUY  OR  SELL.  WRITE  US. 


STATION  EQUIPMENT 
AND  SUPPLIES. 

Girder,  Tram  and  Tee 
Rails  of  all  weights,  with 
Chairs,  Joints,  Spikes,  &c. 

LINE  CONSTRUCTION 
MATERIAL 
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1894,  $45,433,36.  Earnings  from  operation,  1894,  $  16,011.86.  Miscel- 
laneous earnings,  1894,  $4,820.62.  Net  earnings,  1894,  $20,832.48. 
We  have  no  data  showing  the  operating  expenses  and  net  earnings  for 
the  corresponding  months  of  1893. 

a> 

The  last  installment  of  $5  per  share  on  the  new  stock  of  the  City 
Passenger  Railway  Company,  of  Baltimore,  Md.,  will  be  payable  May 
1.  This  will  complete  the  payment  for  the  $1,000,000  of  new  stock, 
and  the  company  will  deliver  the  certificates  to  the  holders  of  receipts 
given  for  the  several  partial  payments.  The  Board  of  Directors  has 
also  determined  to  declare  and  pay  May  1,  a  stock  dividend  of  50  per 
cent,  to  the  holders  of  the  original  $1,000,000  capital  stock  and  author- 
ized by  the  Legislature  two  years  ago.  This  distribution  represents 
accumulated  earnings  spent  on  real  estate,  new  roads  and  other  im- 
provements. It  is  expected  that  the  City  Passenger  Company  will 
commence  the  payment  of  dividends  on  its  entire  capital  stock  in  July, 
and  that  the  earnings  of  the  company  will  at  first  enable  the  payment 
of  6  per  cent,  per  annum.  If  the  new  stock  sells  at  44  (par  25)  which 
is  at  about  the  prices  it  is  figured,  the  new  stock  will  correspond  to  the 
old  stock  at  present  prices  of  the  latter,  the  stock  will  be  selling  on 
about  a  3}$  per  cent,  basis. 

Map  of  the  United  States. 


A  large  handsome  Map  of  the  United  States,  mounted  and  suitable 
for  office  or  home  use,  is  issued  by  the  Burlington  Route.  Copies  will 
be  mailed  to  any  address  on  receipt  of  fiteen  cents  in  postage  by  P.  S. 
Eustis,  General  Passenger  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111.  %\ 

Of  Interest  to  Travelers. 


The  Baltimore  &  Ohio  Railroad  announces  that  it  has  placed  on 
sale  round  trip  tickets  at  reduced  rates  to  the  winter  resorts  in  Florida 
and  the  South,  and  also  to  such  points  of  interest  as  Luray,  Natural 
Bridge  and  Gettysburg.  This  company  has  also  arranged  to  place  on 
sale  excursion  tickets  to  San  Francisco  and  other  points  in  California, 
on  account  of  the  Mid-Winter  Fair,  at  unusually  low  rates.  Excursion 
tickets  are  now  on  sale  to  Baltimore  and  Washington  via  the  famous 
Royal  Blue  line. 

With  its  vestibuled  train  service,  via  Washington,  to  Cincinnati, 
St.  Louis  and  Chicago,  the  Baltimore  &  Ohio  is  in  the  best  of  condition 
to  handle  Western  and  Southern  travel.  That  the  line  is  a  popular  one, 
is  attested  by  the  immense  World's  Fair  business  handled  this  summer. 

Those  contemplating  a  trip  West  or  South  this  winter  should  write 
to  C.  P.  Craig,  general  Eastern  passenger  agent,  415  Broadway,  New 
York,  for  rates  and  other  information.*** 


THESE  OILERS 

SEND    FOR  CATALOGUE. 

"COPPERIZED  C.R.  SWEDOH 

SOILERS 


ALL  SIZES  &. 
STYLES 


BURNISHED  FINISH 


LARGE  STOCK.  BEST  OF  GOODS  &.  FACILITIES 

THE  WILMOT  &  HOBBS  MFG.  CO 

HOT&COLD  ROLLING  MILLS  AND  FACTORIES 
BRIDGEPORT,  CONN.U.  S.  A. 

STORE,  20  MURRAY  ST..NEWY0RK. 


Are  Heavily 

COPPER 
PLATED 
INSIDE 

TO  PREVENT  RUSTING 
AND  THE  Oil,  FROM 
BECOMING  GRITTY. 

THE  OUTSIDE  PER- 
FECTLY RESEMBLES 
BURNISHED   <  OPPER. 


A    GOOD  MANAGER 

IS  NEVER   TOO  POOR   TO  ECONOMIZE. 


The 

Reliance 
Safety 
Water 
Columns 


ARE 

A  100% 

INVESTMENT. 


This  statement,  extravagant  as  It  at  first  appears,  is 
positively  true.  They  save  their  cost,  and  in  some 
cases  many  times  their  cost,  every  year,  besides  pro- 
tecting life  and  property  and  prolonging  the  life  of  the 
boilers.  Write  to  day  for  prices  and  particulars;  then 
buy  If  you  wish  to. 


THE  RELIANCE  GAUGE  CO., 


72-82 
E.  Prospect  St., 


Cleveland,  0. 


COTTON  ROPE 

IN  3%  INCHES  DIAMETER  AND   SMALLER  SIZES. 


-FOE- 


Transmission  of  Power 


a  is  i)  on  IIC  I*  PURPOSES. 


-FOR    SALE  BY- 


WM.  E.  HOOPER  &  SONS, 


MANUFACTURERS, 


26  South  Frederick  Street,  Baltimore. 

74    BROAD    STREET,    NEW  YORK. 
246   MARKET    STREET,  PHILADELPHIA; 


Manufacturers  of  Woodberry  and  Druid  Mills  Cotton  Duck,  all 
widths  and  numbers,  Osnaburgs,  Seine  Twine,  Wrapping 
and  Sewing  Twines,  Lamp,  Stove,  Candle  and 
Torch  Wicks,  Banding  and  Tapes. 


DUCK    FOR  CAR    CURTAINS,   CAR  SEATS 
AND   CAR  ROOFS. 

WICKS   FOR  LAMPS   AND   TORCHES.    COTTON  WASTE. 


OCTAGONAL  LONG 
LEAF  GEORGIA 
PINE  POLES 


STANDARD  f 


SIZES 
IN  STOCK 


J 


7x9-28  and  30  ft. 
8x10-28  and  30  ft. 


OTHER  SIZES  SAWED  TO 
ORDER  PROMPTLY. 


General  Railway  Supplies. 


WHITE-CROSBY  CO. 

Railway  Supply  Department, 

Equitable  Building,  -  Baltimore,  Md. 


THE  CINCINNATI,  NEWPORT  &  COVINGTON  RAI 


This  company  has  absorbed  all  of  the  street  railway 
lines  formerly  operated  under  several  names,  and  embrac- 
ing the  territory  of  Covington,  Newport,  Bellevue  and 
Dayton,  and  the  neighboring  villages  and  suburban  dis- 
tricts, and  aggregating  nearly  sixty  miles  of  track,  for  the 
most  of  which  the  company  holds  a  perpetual  franchise. 
The  company  caters  to  a  population  south  of  the  Ohio  of 
about  100,000,  crosses  the  river  to  Cincinnati  over  three 
bridges,  and  penetrates  to  Fountain  Square,  receiving  a 


of  Cleveland,  treasurer,  and  James  Hoyt,  of  Cleveland, 
secretary.  The  resident  operating  officers  are  S.  Bigstaff, 
general  manager;  G.  M.  Abbott,  secretary  and  treasurer; 
T.  M.  Jenkins,  superintendent.  Mr.  Jenkins  was  for  a 
number  of  years  assistant  superintendent  of  the  Albany, 
(N.  Y.)  Railway,  and  received  a  good  training  under 
the  well  known  general  manager  of  that  system.  In  his 
present  position  he  is  executive  officer  in  all  matters  of 
discipline,  operation  and  construction. 


■ 


FIG.  1.— EXTERIOR  OF  POWER  STATION  OF  CINCINNATI,  NEWPORT  &.  COVINGTON  RAILWAY— NEWPORT,  KY. 


large  resident  and  pleasure  traffic  from  the  latter  city. 
The  road,  in  the  opinion  of  many,  is  one  of  the  most 
promising  street  railway  plants  in  that  section,  if  not  in 
the  entire  country.  The  lines  operate  in  two  states,  three 
counties,  five  cities,  and  seven  villages. 

MANAGEMENT. 

John  J.  Shipherd,  of  Cleveland,  is  president  of  the 
company,  and  was  the  prime  mover  in  the  purchase  of  the 
lines  and  the  consolidation  of  the  old  companies.  To  him 
great  credit  is  due  for  the  judgment  and  foresight  that 
has  provided  the  people  in  the  district  with  rapid  transit. 
Chas.  E.  Orr,  of  Pittsburgh,  is  vice  president,  H.  P.  Eells, 


The  capital  stock  of  the  company  is  $3,000,000,  and 
there  are  $3,000,000  of  bonds.  The  local  offices  of  the 
company  occupy  a  large  brick  building  on  the  north- 
west corner  of  4th  and  Scott  Streets.  This  building  was 
formerly  occupied  by  a  bank,  and  is  provided  with  large 
burglarproof  and  fireproof  vaults  built  into  the  walls, 
and  the  rooms  are  handsomely  furnished  with  convenient 
counters,  desks,  cases  and  other  office  fixtures,  making  it 
in  all  respects  a  first  class  street  railway  office. 

PHYSICAL  FEATURES. 

The  cars  are  operated  mostly  by  electric  power,  there 
being  only  one  or  two  short  mule  lines,  on  one  of  which, 
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including  one  of  the  bridges  to  Cincinnati,  the  mule  cars 
are  run  only  two  or  three  times  a  day,  for  the  purpose  of 
holding  the  franchise.  Some  of  these  lines,  which  we 
have  before  described,  were  electrically  equipped  as  early 
as  1890,  the  Short  system  of  motors  and  generators  being 
employed.  The  purchase  of  the  lines  by  the  new  com- 
pany was  made  in  July,  1892,  and  the  work  of  reorganiza- 
tion and  re-equipment  at  once  begun.  The  track  con- 
struction through  the  principal  streets  has  been  entirely 
renewed,  a  new  power  house  and  several  car  barns 
erected,  and  a  large  extension  made  to  the  lines,  and  a 
new  equipment  of  rolling  stock  and  motors  provided. 
The  lines,  when  the  extensions  are  completed,  will  be 
operated  in  divisions,  over  all  of  which,  with  one  excep- 
tion, the  cars  will  cross  over  to  Cincinnati. 

The  standard  rail  for  track  construction  in  the  paved 
streets  is  eighty  pound,  seven  inch  girder  rail,  and  that  in 
the  present  construction  was  purchased  from  the  Pennsyl- 
vania Steel  Company,  and  from  the  Johnson  Company. 
The  paving  consists  of  asphalt  and  vitrified  brick,  of  the 


bridges  the  construction  is  of  T  rails  and  wooden  blocks. 
In  the  opinion  of  the  superintendent,  a  T  rail  construc- 
tion, with  asphalt  or  brick  paving,  is  most  desirable  for 
city  streets,  both  from  the  standpoint  of  the  public  and 
that  of  the  operating  company.  On  the  asphalt  streets, 
granite  blocks  are  placed  each  side  of  the  rails,  and 
toothed  into  the  paving  material,  the  blocks  being  placed 
flatwise  and  parallel  with  the  rail,  and  endways,  alter- 
nately. The  construction  on  suburban  lines  consists  of  a 
fifty-six  pound  T  rail,  with  a  clay,  gravel  and  macadam 
foundation,  according  to  the  kind  of  soil,  making  a  regu- 
lar steam  roadway. 

On  the  extension  to  Ludlow,  which  is  now  being  con- 
structed, and  where  the  formation  is  a  stiff  clay,  the 
excavation  is  being  made  across  the  street  eighteen  inches 
in  depth,  and  then,  at  the  outside  ends  of  the  ties,  a  ditch 
is  cut  eighteen  inches  below  the  street  excavation.  In  the 
bottom  of  this,  a  four  inch  porous  drain  pipe  is  placed. 
The  ditch  is  then  filled  with  gravel  above  the  pipe,  and 
the  pipe  is  connected  with  catch  basins  at  suitable  inter- 


FIG.  2.— INTERIOR  OF  POWER  STATION  OF  CINCINNATI,  NEWPORT  &  COVINGTON  RAILWAY— NEWPORT,  KY. 


Hallwood  type,  and  is  all  done  by  the  city  at  a  cost  for 
brick  of  from  $4.18  to  $4.22  per  running  foot,  measured  to 
the  middle  of  the  streets  which  are  from  forty  to  sixty 
feet  in  width.  In  the  process  of  track  construction,  the 
surface  is  excavated  to  a  depth  of  eighteen  inches,  when 
the  foundation  is  thoroughly  rolled  with  a  twenty  ton  steam 
roller.  A  foundation  of  broken  stone  (three  inch  mesh), 
from  six  to  eight  inches  deep,  is  then  thoroughly  rolled, 
on  which  the  ties  are  placed  (two  feet  centers)  and  tamped 
up  with  fine  grit  composed  of  the  screenings  of  broken 
stone.  The  space  between  the  ties  is  then  filled  up  with 
broken  stone,  above  which  is  the  paving  foundation.  Oak 
ties,  5X7  ins.  X  8  ft.,  are  employed  on  all  city  and  suburban 
construction,  and  cost  in  this  market  thirty-five  cents  each. 
No  tie  rods  are  employed,  but  on  the  alternate  ties  tie  plates 
and  brace  plates  are  provided.  Where  a  brick  paving 
is  to  be  employed,  the  foundations  are  prepared  in  the 
same  manner,  only  the  rails  are  surfaced  up  and  supported 
on  blocks  and  stones,  when  a  foundation  of  concrete  is 
tamped  in,  and 'the  space  between  the  ties  filled  up  with 
the  same  material  to  the  top  of  the  ties,  when  a  layer  of 
sand  is  spread  over,  on  which  a  single  layer  of  brick  is 
placed  edgeways.    On  the  approaches  to  two  of  the 


vals,  which  provides  for  suitable  drainage  of  the  founda- 
tions. A  foundation  prepared  of  broken  stone  and  gravel 
is  then  prepared,  and  on  this  oak  ties,  5X7  ins.  X  8  ft., 
are  placed,  and  on  the  portions  which  are  to  be  paved 
with  brick  a  concrete  foundation  is  provided,  as  before 
described.  The  special  work  on  the  entire  system  was 
furnished  by  the  Cleveland  Frog  &  Crossing  Company, 
and  by  the  Johnson  Company.  The  latter  company  fur- 
nished the  special  work  for  the  sections  constructed  with 
the  Johnson  rail. 

Spiral  transition  curves  are  provided  on  all  turns,  so 
that  the  cars  enter  and  leave  the  curves  with  a  very  easy 
movement.  At  one  of  the  steam  railway  crossings  a  de- 
railing switch  is  placed.  This  is  of  the  tilting  tongue 
type  and  was  manufactured  by  the  Cleveland  Frog  & 
Crossing  Company.  On  all  suburban  lines  the  practice 
of  the  present  engineer  of  the  company  is  to  make  as 
short  curves  as  possible  except  where  corners  are  turned, 
the  theory  being  that  the  cars  can  round  the  short  curves 
quicker,  then  speed  up  on  the  tangents,  and  make  better 
headway  than  following  steam  practice,  which  employs  a 
long  radius  usually.  On  the  Fort  Thomas  line,  however, 
which  was  laid  out  under  the  supervision  of  a  former  en- 


June,  1894.  J 


THE  STREET  RAILWAY  JOURNAL. 


347 


gineer,  steam  practice  was  followed  and  long  curves  were 
employed,  necessitating  a  large  amount  of  grading.  The 
number  of  cubic  yards  of  grading  for  the  four  miles  of 
double  track  on  this  line  amount  to  180,000  cu.  yds. 

BONDING. 

On  that  portion  of  the  system  first  reconstructed  a 
No.  o,  B.  &  B.  gauge,  iron  wire  was  employed  for  bond- 
ing the  rails,  and  although  having  been  in 
service  for  more  than  a  year,  seems  to  be  all 
right  so  far.  In  more  recent  construction, 
however,  a  No.  o  copper  rail  bond  is  being 
employed,  and  this  is  being  attached  to 
the  rail  by  means  of  a  channel  pin  devised 
by  the  electrician  of  the  company.  A  split 
copper  washer  about  one  inch  in  diameter 
is  first  placed  on  the  wire  a  short  distance 
from  the  end,  then  inserted  in  the  channel 
pin,  when  the  latter  being  upset,  the  chan- 
nel pin  head  and  the  washer  are  made  to 
embrace  the  rail  firmly.  The  surface  of 
the  rail  is  faced  off  in  the  process  of  drill- 
ing the  bond  hole,  thus  giving  a  large  and 
sure  contact  with  the  rail.  The  rails  are 
then  cross  bonded  over  500  ft.  and  both 
tracks  about  every  1,000  ft.  One  return 
feed  wire  is  also  provided  with  which  the 
rails  are  connected  at  certain  intervals. 
Eleven  No.  0000  return  wires  connect  the 
track  with  the  station.  These  are  to  be  in- 
creased to  twenty-two  to  equal  the  number 
of  feed  wires. 

OVERHEAD  CONSTRUCTION. 

On  all  the  original  electric  construc- 
tion a  double  trolley  was  provided  in 
order  to  comply  with  the  requirements  of  FIG.  3. 
the  local  authorities  in  Cincinnati.  About 
one-third  of  the  present  equipment  is  still 
double  trolley,  but  only  single  wires  are  being  installed 
on  all  extensions,  and  all  the  rails  are  wired  for  a  ground 
return.  The  cars,  however,  are  all  provided  with  two 
trolley  poles,  each  having  an  independent  base,  and  the 
change  is  made  from  double  to  single  trolley  on  the  Cov- 
ington and  Newport  sides  of  the  bridges,  by  pulling 
down  and  fastening  one  trolley  pole  and  throwing  a 
canopy  switch  which  makes  the  contact  for  ground  re- 
turn. The  return  from  single  to  double 
trolley  is  done  by  returning  one  pole  and 
replacing  the  switch,  the  change  being 
made  without  stopping  the  car.  At  the 
street  corners,  overhead  insulated  crossings 
are  provided  on  which,  for  a  short  dis- 
tance, the  trolley  wheel  runs  on  a  wooden 
surface  and  the  cars  pass  the  dead  point 
by  momentum.  The  overhead  switches 
and  crossings  were  manufactured  by  the 
Railway  Switch  Company,  of  Cincinnati, 
and  are  very  ingeniously  devised.  The 
management  is  not  in  favor  of  the  double 
trolley,  and  will  change  the  entire  system 
to  single  trolley,  as  soon  as  permission  to 
do  so  has  been  had.  The  overhead  con- 
struction, nearly  over  the  entire  system, 
even  on  the  suburban  lines,  is  supported 
on  tubular  iron  poles.  On  one  short  line 
octagonal  wooden  poles  are  provided.  The 
poles  are  all  painted  and  numbered.  The 
Garton  lightning  arresters  are  placed  on 
the  poles  every  1,200  ft.,  and  Westinghouse 
arresters  on  all  the  feeder  and  junction  boxes  outside  the 
station  and  also  inside  the  station  on  each  section  of  the 
feed  wires.  Both  types  of  arresters,  so  far,  have  proved 
very  efficient.    No  guard  wires  are  employed. 

ROLLING  STOCK. 

The  Accelerator  type  of  car  is  the  standard  closed  car 
of  the  company.  The  equipment  consists  of  forty-five  of 
these  cars,  which  are  manufactured  by  the  Brownell  Car 


Company,  of  St.  Louis.  One  particular  feature  of  these 
cars  is  a  blind  window  or  panel  midway  of  the  car  on 
each  side,  which  is  painted  green  and  bears  the  mono- 
gram of  the  operating:  company.  On  the  inside  of  this 
panel  a  plate  glass  mirror  is  provided.  There  are  also 
twenty-six  Stephenson  sixteen  foot  cars,  which  belonged 
to  the  original  equipment,  and  are  occasionally  operated. 
There  are  also  forty  open  cars  all  of  the  Brownell  make. 


BOILER  ROOM — CINCINNATI,  NEWPORT 
NEWPORT,  KY. 


&  COVINGTON  RAILWAY, 


Twenty  of  these  are  of  the  latest  type  and  have  the 
new  Brownell  reversible  seats,  with  a  seating  capacity  for 
thirty-two  people.  These  seats  are  readily  reversed  by  tak- 
ing hold  of  the  round  cross  bar,  which  forms  the  upper  part 
of  the  back  support,  and  throwing  it  over  to  the  oppo- 
site side — a  very  ingenious  arrangement.  By  means  of 
the  folding  seat  seven  inches  of  room  is  gained  over 
the  old  style,   and  the  device  accomplishes  for  street 


FIG.  4.— CAR— CINCINNATI,  NEWPORT  &  COVINGTON  RAILWAY. 


cars  what  the  folding  opera  chair  has  done  in  theatres 
and  public  halls.  In  a  car  with  seven  seats,  forty-nine 
inches  in  length  can  be  saved,  yet  the  passengers  have 
the  same  accommodation  that  they  have  now  in  a  sta- 
tionary seat  car.  Another  great  advantage  claimed  for 
this  over  the  ordinary  seat,  is  the  convenience  of  clean- 
ing out  the  cars.  All  the  seats  can  be  folded  up  and  the 
car  can  be  swept  out  almost  as  easily  as  if  there  were  no 
seats  at  all.    They  are  shown  in  Figs.  5  and  6. 
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The  curtains,  which  have  waterproof  material  on  the 
outside,  are  of  the  roller  type,  and  the  ends  of  the  curtain 
sticks  slide  in  channels  cut  in  the  posts,  and  at  the  ends  are 
provided  with  the  new  triangular  or  cam  attachment, 
which  holds  them  in  place.  In  case  of  storm  the  curtains 
effectually  close  the  car.  The  new  open  cars  are  provided 
with  a  bronze  rod  or  pipe  attached  to  the  outside  post  on 
each  side  of  the  cars,  which  extends  the  full  length  of  the 
car,  midway  between  the  floor  and  the  eave  plates,  adding 
greatly  to  the  strength  of  the  car.  Below  these  are  wire 
screens,  about  two  feet  wide  and  painted  green,  and  which 
are  employed  on  all  the  cars  on  each  side  in  order  to  pro- 
tect the  passengers  from  coming  in  contact  with  the  walls 
and  bridge  columns  on  the  central  bridge,  which  is  very 


wide  tread  being  in  favor  with  the  management,  especially 
for  suburban  work.  The  standard  axle  is  of  steel,  three 
and  five-eighths  inches  in  diameter.  The  standard  shoe 
with  which  the  cars  are  equipped  is  of  the  Brownell  type. 
These  are  so  arranged  that  a  set  of  shoes  can  be  taken  off 
and  a  new  set  put  on  in  half  an  hour.  The  motor  equip- 
ment is  all  of  the  Westinghouse  type,  each  car  being  pro- 
vided with  a  double  equipment  of  twenty-five  horse  power 
motors.  The  controllers  are  all  of  the  latest  type — West- 
inghouse No.  14. 

One  of  the  cars  has  been  equipped  with  a  pair  of 
revolving  wire  brushes  for  the  purpose  of  removing  dirt 
and  snow  from  the  rails.  These  brushes  are  each  about 
twelve  inches  long  and  ten  inches  in  diameter,  and  are 


FIGS.  5  AND  6.— OPEN  CAR  AND  FOLDABLE  SEATS— CINCINNATI,  NEWPORT  &  COVINGTON  RAILWAY. 


narrow,  so  the  passengers  are  required  to  enter  and  leave 
all  the  cars  at  the  platforms.  The  ceilings  in  all  the  cars 
are  painted  white,  with  delicately  painted  borders.  No 
advertisements  are  allowed  in  any  of  the  cars.  The 
Meaker  register  is  provided,  and  those  in  the  new  open 
cars  are  of  special  design,  with  the  name  of  the  operating 
company  in  small  gilt  letters  on  the  front.  The  outlines 
of  the  new  cars  are  very  graceful,  the  roof  having  a  slight 
curve  from  end  to  end,  and  provided  with  double  planks 
for  the  support  of  the  trolley  base,  and  are  supplemented 
by  the  well  known  truss  construction  of  the  above  named 
car  company. 

In  addition  to  the  car  equipment,  a  closed  freight  and 
mail  car  is  provided,  on  which  freight  and  mail  bags  are 
carried  between  the  stations  and  offices  in  Cincinnati  and 
Covington.  This,  when  in  use,  is  towed  by  the  motor 
cars.    All  the  cars  have  painted  upon  the  dashboards, 
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attached  to  a  shaft  at  an  angle  of  about  45  degs.  by 
means  of  a  bell  crank  joint  which  is  supported  just  in 
front  of  the  wheels  by  means  of  a  pipe  frame,  which  is 
hinged  under  the  front  end  of  the  platform  and  supported 
in  front  of  the  wheels  by  means  of  chains,  which  connect 
with  a  foot  lever  on  the  platform,  and  by  means  of  which 
the  brushes  may  be  raised  or  lowered.  The  shaft  is  re- 
volved by  means  of  a  sprocket  chain  which  embraces  a 
small  sprocket  wheel  on  the  shaft  and  an  idler  wheel  just 
back  of  and  below  the  axle.  The  axle  is  provided  with  a 
sprocket  wheel  which,  by  the  lifting  of  the  idler,  is 
brought  in  contact  with  the  chain,  setting  it  and  the  brush 
shaft  in  motion,  being  so  arranged  as  to  revolve  the 
brushes  rapidly,  which  serves  effectually  to  clear  the  track 
of  any  obstructions.  The  device  has  been  designed  by 
the  foreman  of  the  repair  shop,  and  is  working  so  success- 
fully that  an  additional  number  of  cars  will  be  equipped. 
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FIG.  7. -SECTION  OF  TRACK  CONSTRUCTION— CINCINNATI,  NEWPORT  &.  COVINGTON  RAILWAY. 


"United  States  Mail  Line."  A  sprinkling  car  is  also  pro- 
vided, with  tank  and  the  usual  apparatus  for  sprinkling, 
by  which  some  of  the  streets  on  the  Dayton  division  are 
sprinkled  at  the  expense  of  the  street  railway  company. 

The  forty-five  Accelerator  cars  and  twelve  of  the  open 
cars  are  mounted  on  the  Brownell  trucks,  while  twenty  of 
the  open  cars  have  Dorner  &  Dutton  forged  trucks. 
Twelve  of  the  Brownell  trucks  have  an  inside  duplicate 
equipment  of  brake  mechanism  which  has  been  designed 
by  the  superintendent,  and  which  is  operated  by  means 
of  a  straight  lever  in  position  against  the  dashboard. 
These  are  provided  as  emergency  brakes  in  case  the  ordi- 
nary equipment  should  fail  on  any  of  the  steep  grades, 
which  on  some  portions  of  the  Cincinnati  division  amount 
to  8  per  cent.  The  wheels  are  thirty-three  inches  in 
diameter,  and  until  recently  have  been  purchased  from 
the  different  makers,  but  more  recent  purchases  have  been 
from  the  Bass  Foundry  &  Machine  Company,  of  Fort 
Wayne,  Ind.,  made  after  a  pattern  designed  by  the  super- 
intendent. These  wheels  have  a  two  and  a  half  inch 
tread  and  seven-eighths  inch  flange,  and  weigh  350  lbs.,  a 


The  winter  cars  are  all  equipped  with  electric  heaters, 
two  types  being  employed,  the  Dewey,  manufactured  by 
the  Central  Heating  Company,  of  New  York,  and  those  of 
the  Consolidated  Heating  Company,  of  Albany,  N.  Y. 
This  method  of  heating  is  very  satisfactory  to  the  public, 
and  the  policy  of  the  company  is  to  provide  everything 
that  will  please  its  patrons.  It  is  proposed  now  to  provide 
electric  buttons  at  convenient  places  in  the  cars  so  that 
the  passengers  can  signal  the  conductor. 

POWER  EQUIPMENT. 

The  power  for  operating  the  system  is  generated  at 
two  stations.  The  old  station,  which  formerly  provided 
all  the  power  for-  the  system,  stands  on  2d  Street,  in 
Covington,  near  the  end  of  the  suspension  bridge,  but  at 
present  supplies  the  power  for  operating  the  sections 
across  the  bridges  and  on  the  Cincinnati  side  only.  A 
new  central  station  has  recently  been  erected  in  Newport, 
beside  the  Licking  River  near  nth  Street,  above  the 
second  bridge  connecting  Newport  and  Covington,  the 
two  cities  being  separated  by  the  Licking  River,  which 
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forms  a  junction  with  the  Ohio  at  this  point.  The  new 
station  is  of  brick,  having  a  ground  dimension  169%  X  70 
ft.,  with  a  wing  for  the  boiler  room  70X50  ft.  The  roof 
of  the  station  is  of  slate,  and  supported  by  steel  trusses. 
The  smokestack  is  of  brick,  circular,  and  135  ft.  in  height; 
the  base  is  nine  feet  in  diameter,  but  tapers  to  six  feet  at 
the  top. 

The  original  design  was  for  a  double  station  with 
switchboards  at  either  end  of  the  building,  and  the  first 
half  has  been  equipped  with  this  view,  but  it  is  the  inten- 
tion of  the  management  to  add  to  the  equipment  as  nec- 
essary, placing  the  switchboard  in  a  tower  on  the  side  so 
that  one  set  of  engineers  can  operate  the  entire  station. 

The  boiler  equipment,  which  is  located  in  the  wing, 
in  the  rear  of  the  engine  room,  consists  of  fourBabcock& 
Wilcox  boilers  of  250  h.  p.  each,  and  two  Stirling  boilers, 


station  is  such  that  the  building  can  be  moved  up  or  down 
the  incline  by  means  of  wire  ropes  and  hoists  to  adjust  it 
to  the  height  of  the  water  in  the  river  which  has  an 
extreme  variation  between  low  and  high  water  of  forty 
feet.  Two  hoists  are  provided  and  also  safety  ropes,  and 
the  arrangement  is  such  that  the  power  of  six  men  can 
operate  it.  The  water  and  steam  pipes  are  provided  with 
junctions  (the  former  of  which  are  ten  inches  in  diame- 
ter), so  that  attachments  can  be  made  at  different  stations 
as  conditions  may  require.  The  station  has  a  pumping 
capacity  of  2,000,000  gals.,  and  the  feedwater  is  lifted 
into  a  tank  near  the  boiler  room,  having  a  capacity  of 
39,000  gals.,  the  entire  lift  above  low  water  being  eighty 
feet. 

Pittsburgh  and  Kanawha  coal  is  employed,  which  is 
delivered  by  carts  from  neighboring  coal  depots,  being 
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each  of  the  same  capacity  on  all,  are  provided  with  Roney 
mechanical  stokers.  The  auxiliary  steam  equipment  con- 
sists of  a  Webster  purifier  and  pumps  of  the  Blake  type. 
A  hot  well,  which  was  formerly  in  the  engine  room,  has 
been  removed  to  a  corner  in  the  rear  of  the  boiler  room. 
This  was  rendered  necessary  as  the  vapors  in  the  hot  room 
destroyed  the  insulation  on  the  trunk  wires  which  pass 
under  the  floor  in  the  basement.  The  feed  and  condensing 
waters  are  obtained  from  the  river,  from  which  the  station 
is  distant  about  800  ft.  The  pumps  for  lifting  the  water 
are  located  on  the  river  bank,  and  are  housed  in  a  small 
wooden  building,  provided  with  wheels  and  supported  on 
an  incline  track  laid  on  the  sloping  banks  of  the  river. 
Steam  is  delivered  to  the  pumps  from  the  station  by 
means  of  a  four  inch  pipe  which  is  provided  with  a  cov- 
ering for  most  of  the  distance.  The  suction  pipe  is  pro- 
vided with  a  screen,  and  the  whole  arrangement  of  the 


brought  from  the  mines  on  barges,  and  costs  delivered 
about  $1.25  per  ton.  From  twenty-six  to  twenty-eight 
tons  are  consumed  a  day  for  fuel,  the  cost  being  about 
$.0119  per  car  mile. 

The  power  equipment  consists  of  four  500  h.  p.  verti- 
cal compound,  condensing  engines  of  the  marine  type, 
which  were  manufactured  by  the  Cleveland  Ship  Build- 
ing Company.  These  exhaust  into  Brooklyn  surface  con- 
densers placed  between  the  engines  and  generators,  as 
shown  in  the  illustration  (Fig.  2),  the  condensers  being 
the  standard  in  use  on  vessels  in  the  United  States  Navy. 
The  flywheels  of  the  engines  are  eleven  feet  in  diameter, 
and  the  governing  mechanism  is  contained  in  the  fly  wheel. 
The  cylinders  are  18-34X28  ins.,  and  are  run  at  130  revo- 
lutions. The  tops  of  the  cylinders  extend  about  sixteen 
feet  above  the  floor,  and  are  provided  with  iron  platforms 
and  iron  steps,  so  that  all  the  operating  parts  are  readily 
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reached  by  the  attendants.  A  band  wheel  eleven  feet  in 
diameter  with  a  fifty  inch  face  is  used.  It  is  placed  between 
the  frames,  with  the  cranks  on  the  outside  of  the  main 
bearings,  at  right  angles  to  each  other.  The  wearing 
surfaces  of  the  crossheads  and  the  main  bearings,  are 
lined  with  anti-friction  metal.  The  shaft  is  of  mild  steel 
forging,  eight  and  one-half  inches  diameter  in  journals. 
The  valve  motion  is  very  accurate,  and  the  engine  is 
under  perfect  control,  notwithstanding  the  rapidly  vary- 
ing load.  The  high  pressure  valve  is  actuated  by  an 
eccentric  connected  to  a  flywheel  governor;  the  low  press- 
ure valve  is  moved  direct  by  an  eccentric  keyed  to  the  main 
shaft.  The  throttle  valve  is  six  inches  in  diameter  and  is 
operated  by  a  hand  wheel  placed  in  a  convenient  position 
for  operating  from  the  floor.    Around  the  engine  at  a 


light  up  when  a  call  is  rung  so  as  to  attract  the  attention 
of  the  attendants  in  case  the  noise  of  the  machinery  should 
prevent  them  hearing  the  bell  call.  All  the  appointments 
of  the  station  are  very  complete,  and  the  details  as  to 
cleanliness  and  operation  reflect  creditably  upon  the  en- 
gineer in  charge. 

The  original  equipment  of  the  old  station,  referred  to 
above,  consisted  of  three  high  speed  engines,  two  of  them 
being  of  the  Armington  &  Sims  type,  and  of  125  h.  p.  each, 
and  one  of  Mcintosh  &  Seymour  make  of  150  h.  p.,  and 
were  arranged  to  belt  direct  to  Short  eighty  kilowatt 
generators.  More  recently,  however,  the  equipment  of 
the  station  has  been  increased  by  the  installation  of  a 
400  h.  p.  Corliss  engine,  manufactured  by  Lane&Bodley, 
of  Cincinnati,  and  which  drives,  by  means  of  belting  and 
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convenient  height  is  placed  a  platform  of  iron  grating 
and  iron  pipe  railing.  The  engines  are  belted  direct  to 
Westinghouse  generators  by  means  of  forty-eight  inch 
belts,  the  distance  between  shaft  centers  being  about  fifty 
feet. 

The  four  generators  are  of  the  M.  P.  type,  of  500 
h.  p.  each.  The  belts  are  of  three  ply  leather,  and 
were  manufactured  by  the  Bradford  Belt  Manufacturing 
Company,  of  Cincinnati.  The  arrangement  of  station 
and  switchboard  is  shown  in  the  illustration,  Fig.  2.  The 
latter  is  of  white  marble  and  equipped  with  Westinghouse 
instruments.  A  current  of  550  volts  is  carried.  An  over- 
head, ten  ton,  hand  power  crane,  manufactured  by  the 
Phoenix  Iron  Works,  of  Cleveland,  completes  the  principal 
station  equipment. 

In  connection  with  the  telephone  equipment  of  the 
station,  colored  incandescent  lights  are  provided,  which 


countershaft,  the  Short  generators  referred  to  above,  the 
high  speed  engines  being  used  only  in  case  of  emergency. 

Still  more  recently  an  additional  unit  of  power  has 
been  installed,  consisting  of  a  500  H.  p.  vertical  engine,  of 
the  same  make  as  those  described  above  for  the  central 
station,  and  which  is  belted  direct  to  a  400  h.  p.,  M.  P. 
Westinghouse  generator.  This  unit  has  a  separate  switch- 
board equipped  with  Westinghouse  instruments,  while  the 
switchboard  for  the  balance  of  the  station  is  provided 
with  instruments  of  the  Short  type.  The  boiler  equip- 
ment of  the  station  consists  of  four  tubular  boilers,  of  100 
H.  p.  each,  which  are  equipped  with  Murphy  smokeless 
furnaces.  These  furnaces,  the  superintendent  states, 
operate  very  satisfactorily  when  the  boilers  are  moder- 
ately fired,  and  the  grates  last  from  six  to  eight  months; 
but  when  it  is  necessary  to  force  the  fires,  the  grates 
require  changing  frequently. 
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The  same  is  true  of  other  auxiliary  equipment,  includ- 
ing the  pumps;  as  long  as  they  are  not  overtaxed,  every- 
thing works  in  a  satisfactory  manner,  and  this,  said  the 
superintendent,  is  the  secret  of  success  with  all  street  rail- 
way appliances,  as  nearly  all  breakdowns  come  from  over- 
loading. The  same  quality  of  coal  is  supplied  as  described 
for  the  central  station,  and  it  requires  ten  tons  a  day,  of 
nineteen  hours  each,  at  a  cost  of  $12.50,  to  operate  the 
twenty-two  cars,  the  average  number  on  the  Cincinnati 
side  of  the  river.    Some  of  the  grades  are  8  per  cent.,  as 
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before  noted,  and  the  approach  to  the  suspension  bridge, 
on  the  Cincinnati  side,  is  especially  difficult,  as  it  consists 
of  a  long  curve  on  a  1%  per  cent,  grade.  The  approach 
to  all  the  bridges  is  over  a  considerable  grade,  and,  with 
one  exception,  on  difficult  curves. 

A  comparison  is  made  in  this  station  on  the  cost  of 
operating  with  condensing  and  non-condensing  engines. 
With  the  compound  engines  water  for  condensing  pur- 
poses costs  six  cents  per  1,000  gals.,  or  a  total  cost  of  $200 
per  month  for  water,  and  for  feedwater  only  about  $50. 
This  expense  offsets  the  extra  cost  for  oil  which  is  con- 
sumed on  the  countershaft  and  extra  bearings  connected 
with  the  single  cylinder  engine,  so  that  the  cost  of  oper- 
ating the  engine  with  either  system  is  about  the  same, 
there  being  a  50  per  cent,  saving  in  oil,  ordinarily,  with  the 
direct  connected  apparatus. 

CAR  BARNS. 

Four  car  barns  provide  storage  for  the  rolling  stock. 
These,  with  one  exception,  are  frame  buildings  with  cor- 
rugated iron  sheeting  painted  chocolate  color,  but  on  one 
of  the  barns  the  sheeting  is  pressed  to  imitate  brick.  The 
principal  barn  is  of  brick  and  is  located  on  the  corner  of 
State  and  Madison  Streets  in  Covington,  and  contains  the 
principal  repair  shop.  The  storage  tracks  have  a  capacity 
for  holding  thirty-five  Accelerator  cars,  or  forty  cars  of 
the  ordinary  type.  There  are  two  pits  in  the  barn  proper 
and  two  in  the  repair  shop,  each  having  a  capacity  for  six 
cars.  The  trolley  wires  are  protected  by  inverted  wooden 
troughs.  The  tool  equipment  of  the  repair  shop  is  oper- 
ated by  a  fifteen  horse  power  Card  motor,  and  the  tool 
equipment  consists  of  one  twenty  inch  lathe  having  a 
twelve  foot  base,  one  fourteen  inch  lathe,  one  shaper, 
one  drill  press,  a  thirty-six  inch  car  wheel  borer  and  a  100 
ton  wheel  press.  Most  of  the  tools  are  of  the  Niles  manu- 
facture. There  is  also  a  small  complement  of  wood  work- 
ing machinery,  consisting  of  a  band  saw,  cross  cut  saw 


and  other  tools  with  a  twenty-four  inch  Sturtevant  fan. 
The  blacksmith  shop  has  two  forges  and  the  usual  equip- 
ment of  blacksmith  tools.  In  connection  with  repairs,  it 
may  be  stated  that  four  extra  armatures  only  are  provided 
for  154  motors,  and  so  far  the  repairs  to  motors  have  been 
very  slight.  Each  of  the  car  barns  is  provided  with  an 
office  for  the  foreman,  and  in  each  case  is  carpeted  and 
kept  in  a  neat  condition. 

In  connection  with  each  of  the  offices,  a  safe  is  pro- 
vided in  which  the  conductors  deposit  their  receipts. 
These  safes  are  located  in  the  forman's  office,  but  are  pro- 
vided with  a  trap  to  which  access  is  had  from  the  out- 
side. These  safes,  which  were  designed  by  the  superin- 
tendent and  manufactured  by  the  Littleford  Brothers,  of 
Cincinnati,  are  about  four  feet  high  and  fourteen  inches 
square,  and  are  so  constructed  as  to  be  fireproof. 

The  traps  in  the  safes  through  which  the  deposits 
of  money  are  made  are  of  sufficient  size  to  drop 
the  bags  and  returns,  and  are  modeled  after  the  tilting 
traps  in  the  more  recent  type  of  letter  boxes.  The  con- 
tents of  the  safe  are  removed  through  a  door  near  the 
bottom  of  the  safe  on  the  side  projecting  into  the  fore- 
man's office.  These  safes  cost  about  $35  each.  A  special 
attendant  collects  the  receipts  and  delivers  them  at  the 
central  office  every  morning. 

At  each  of  the  car  barns  there  is  a  fireproof  oil  room, 
constructed  of  brick,  with  iron  doors  and  cement  floors, 
where  all  the  oil  is  stored  and  the  lamps  filled  and  trim- 
med. These  oil  safes  are  about  nine  feet  square  and  ten 
feet  in  height  inside,  and  cost  about  $120  each.  All  the 
barns  are  provided  with  arc  and  incandescent  lamps. 

The  nth  Street  barn,  which  was  built  after  designs 
made  by  the  superintendent,  has  a  capacity  for  storing 
twenty-six  cars,  has  a  ground  dimension  of  75  X  100  ft., 
with  eight  storage  tracks.  The  roof  is  supported  by 
frame  trusses.  The  office  is  located  at  the  front  center 
of  the  building  and  has  a  store  room  above.  The  cost  of 
the  entire  structure  was  about  $2,300.  The  superintend- 
ent is  of  the  opinion  that  were  he  to  apply  he  could  secure 
the  prize  offered  by  the  J.  G.  White  Company,  as  noted 
in  the  last  issue  of  the  Street  Railway  Journal,  for 
an  inexpensive  car  barn.  At  some  of  the  stations  sand 
driers  are  provided,  which  consist  of  metal  sheets  resting 
on  an  ordinary  brick  flue  in  which  the  fire  is  kindled. 
There  are  also  salt  bins,  and  at  one  station  we  noted  that 
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the  track  scrapers  had  all  been  recently  painted  and  num- 
bered to  correspond  with  the  car  number,  and  put  away 
for  winter  use. 

operating  features. 

The  superintendent  hires  and  discharges  the  car 
employes.  The  engaging  and  control  of  other  employes 
is  left  to  the  heads  of  the  different  departments,  and  the 
superintendent  holds  them  responsible  and  requires  that 
they  employ  only  good  men.    For  instance,  the  chief 
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engineer  of  the  power  station  engages  all  his  assistants, 
and  the  chief  electrician,  the  superintendent  of  the  over- 
head construction,  the  track  master  and  foremen  of  the 
car  barns  are  each  responsible  for  the  men  under  their 
immediate  charge.  The  granting  of  leaves  of  absence  to 
the  car  men  is  left  entirely  with  the  foremen  of  the  differ- 
ent stations.  The  foremen  also  have  authority  to  suspend 
car  men  in  case  of  gross  violation  of  rules  when  the  matter 
is  referred  to  the  superintendent.  The  heads  of  the  differ- 
ent departments  report  to  the  superintendent  in  person 
at  his  office  every  moaning,  when  a  conference  is  held 
from  nine  to  ten  o'clock,  and  all  matters  pertaining  to  the 
operation  of  the  lines  are  carefully  discussed,  and  orders 
issued.  This  practice  has  resulted  in  a  very  efficient  ser- 
vice in  all  departments,  and  is  commendable.  The  super- 
intendent makes  it  a  practice  never  to  reprimand  his 
employes  when  on  duty,  but  in  case  any  violation  of  rules 
is  noted  they  are  called  before  him,  and  suitable  admoni- 
tion rendered  with  careful  instruction  as  to  their  duties. 
The  discipline  is  firm  and  fair,  and  the  superintendent 
makes  it  a  practice  to  deal  in  a  pleasant  manner  with  the 
men  even  when  discharging  them.  An  employe  once  out 
is  never  reinstated.  The  aim  is  to  employ  only  men  of 
good  habits.  In  case  men  contract  the  habit  of  drinking 
or  visiting  objectionable  resorts  they  are  soon  dismissed. 

New  motormen,  before  being  assigned  to  their  regu- 
lar work,  are  required  to  serve  as  students  over  all  the 
company's  lines,  and  then  to  spend  a  week  or  more  in  the 
repair  shops,  where  they  are  allowed  to  study  the  mechan- 
ism of  the  motor,  and  the  foreman  instructs  them  in  the 
manipulation  of  the  switches,  and  especially  as  to  what  to 
do  in  emergency  cases,  when  and  how  to  reverse,  and  how 
to  adjust  the  fuses.  Men  who  have  been  employed  on 
street  car  lines  in  other  cities  are  required  to  bring  letters 
of  recommendation  from  their  former  employers. 

Car  men  are  required  to  wear  a  blue  uniform,  and 
their  caps  are  of  a  style  somewhat  different  from  those 
usually  worn.  The  pay  of  motormen  and  conductors  is 
167^  cents  an  hour,  or  $2  a  day  of  twelve  hours.  Three 
crews  are  provided  for  each  two  cars. 

The  men  longest  in  the  employ  of  the  company  have 
the  choice  of  runs  which  are  divided  into  odd  and  even 
numbers.  The  odd  numbers,  or  day  runs,  are  considered 
the  preferable,  while  the  even  numbers  are  the  late  day 
runs.  The  runs  which  are  numbered  1,  3,  5,  7,  etc.,  are 
the  first  to  start  out  in  the  morning,  and  are  manned  by 
the  regular  crews,  while  the  runs  numbered  2,  4,  6,  8  are 
also  early  runs,  but  the  cars  are  manned  by  tripper 
crews.  The  regulars  of  the  odd  runs  are  relieved  at  the 
dinner  hour  by  the  trippers  of  the  even  runs,  whose  cars  in 
turn  are  taken  by  the  regulars  of  the  even  numbers.  After 
the  dinner  hour,  the  trippers  go  home  for  sleep  and  rest, 
and  again  come  out  to  relieve  the  cars  of  the  even  num- 
bered runs  for  the  supper  hour,  when  they  again  take  the 
odd  runs  and  finish  the  night  work,  while  the  regulars  of 
these  runs  go  home  for  rest.  This  arrangement  evens  up 
the  work  all  round,  and  is  very  satisfactory  to  the  men. 

The  pay  of  all  trackmen  is  $1.50  for  spikers,  and  $1.65 
for  handy  men.  The  fare  is  five  cents.  No  tickets  are 
sold.  A  book  of  tickets  is  provided  the  officers  and  em- 
ployes. Policemen  and  firemen  ride  free  when  in  uniform. 
No  passes  are  granted  to  city  officials,  and  only  a  few  to 
newspaper  men. 

Under  the  present  management  the  operation  of  the 
system  has  been  very  free  from  accidents. 

The  entire  force  seems  to,  unconciously,  have  become 
a  "  mutual  admiration  society."  The  president  is  proud 
of  his  subordinates,  and  the  excellence  of  the  equipment. 
The  superintendent,  in  turn,  admires  the  president,  and 
is  proud  of  his  employes,  while  all  the  foremen  and  em- 
ployes have  a  good  word  for  the  management,  take  great 
interest  in  their  work,  and,  what  is  still  better,  the  public 
boast  of  their  transit  facilities,  and  are  in  hearty  sym- 
pathy with  the  management. 

FRANCHISES  AND  BRIDGE  TOLLS. 

The  franchises  secured  by  the  operating  company 
through  the  principal  streets  of  Covington,  Newport  and 
Dayton,  are  exclusive  and  perpetual,  and  what  may  be 
termed  compensation  for  the  use  of  streets  on  the  south 


side  of  the  Ohio  is  very  moderate,  but  it  is  not  so  liberal 
in  Cincinnati.  In  lieu  of  all  license,  paving  and  street 
repairs,  except  such  as  are  incident  to  track  repairs,  the 
company  makes  an  annual  payment  to  the  city  of  Cov- 
ington of  $2,600;  to  Newport  the  annual  payment  for  the 
same  purpose  is  $500;  in  Dayton,  $200,  and  in  Bellevue, 
$1  per  car  per  year.  For  the  privilege  of  operating 
through  the  streets  in  Cincinnati,  a  payment  of  \%.  per 
cent,  of  the  gross  receipts  from  all  the  Newport  system 
is  required.  Besides  this,  an  annual  car  license  of  $4 
per  foot  for  inside  measurement  of  each  car  is  required  in 
Cincinnati.  The  payment  to  Cincinnati  authorities  for 
operating  the  cars  of  the  Covington  system  is  $30  per 
car.  Nothing  is  paid  on  the  gross  receipts  to  Cincinnati, 
for  the  cars  of  the  Covington  system.  The  tolls  over  the 
suspension  bridge  are  eighteen  cents  per  car  per  trip; 
over  the  Newport  Bridge  fifteen  cents  per  trip.  Between 
Newport  and  Covington  the  tolls  over  the  lower  bridge 
are  half  a  cent  per  passenger,  and  those  over  the  upper 
bridge  are  not  yet  adjusted. 

EXTENSIONS  AND  PARKS. 

The  extensions  are  now  being  constructed,  one  to  and 
beyond  Ludlow,  and  the  other,  known  as  the  Evergreen 
line,  which  will  terminate  at  the  Evergreen  Cemetery. 
The  construction  of  the  former  has  been  referred  to 
above.  The  line  runs  from  Covington  through  Ludlow 
in  a  direction  parallel  to  the  river,  and  over  most  of  the 
route  a  good  view  is  had  of  the  river  and  Cincinnati.  The 
line  curves  in  and  out  among  the  highlands  back  of  Lud- 
low, opening  up  a  new  residence  territory  through  which 
streets  have  recently  been  graded,  making  the  route  a  very 
attractive  one  both  for  new  residents  and  pleasure  traffic. 
Some  of  the  hills  along  which  the  line  passes  are  400  ft. 
above  low  water  mark  in  the  river,  and  800  ft.  above  sea 
level.  The  line  terminates  below  Ludlow  in  what  is 
termed  the  lagoon,  about  four  miles  distant  from 
Fountain  Square,  in  Cincinnati,  where  a  very  attractive 
pleasure  resort  is  being  provided.  The  lagoon,  so  term- 
ed, consists  of  a  basin  a  short  distance  back  of  the  Ohio, 
which  embraces  a  tract  of  ninety  acres,  and  receives  the 
drainage  of  seven  square  miles  of  territory.  A  small 
stream  passes  through  the  basin,  and  during  high  water 
in  the  Ohio  the  basin  is  flooded.  It  is  now  proposed  to 
convert  this  lagoon  into  a  permanent  lake,  and  for  this 
purpose  a  dam  is  being  constructed  across  the  mouth  of 
the  creek.  When  finished  it  is  proposed  to  stock  the  lake 
with  game  fish  and  provide  drives  both  for  vehicles  and 
bicycles  entirely  around  the  shore.  The  numerous  islands 
which  will  be  formed,  are  to  be  connected  by  rustic 
bridges,  and  a  fleet  of  electric  launches  will  be  provided. 
The  natural  forest  on  each  side  of  the  lake  is  to  be  con- 
verted into  parks,  and  provided  with  pavilions.  The 
dam  is  to  be  located  near  the  mouth  of  the  creek,  and  will  be 
fifty-two  feet  in  depth  between  the  sloping  banks;  the  top 
will  be  500  ft.  in  length,  the  thickness  at  the  base  of  the 
dam  will  be  220  ft.,  and  it  will  taper  to  forty  feet  on  the 
top,  providing  a  roadway.  The  flood  gate,  consisting  of  a 
cast  iron  pipe,  thirty-six  inches  in  diameter,  will  be  placed 
at  the  bottom  of  the  dam  with  the  upper  end  protected 
by  a  coffer  dam.  Both  ends  will  be  protected  by  screens 
to  stop  the  entrance  of  fish  from  the  river  or  the  escape  of 
the  game  fish.  In  the  construction  of  the  dam,  Wake- 
field lap  sheet  piling  in  a  ten  foot  puddle  wall,  will  be 
provided.  The  surface  will  be  furnished  with  two  feet  of 
gravel  on  which  will  be  placed  eighteen  inches  of  rip-rap. 
The  overflow  channel  will  be  lined  with  stone  laid  in 
cement,  and  will  be  24X10  ft.  and  the  outer  slope  for  the 
same  width  paved.  The  location  is  a  very  delightful 
one,  the  region  being  surrounded  by  steep  hills  cut  up 
by  numerous  gorges  and  dotted  over  by  farm  houses 
and  suburban  homes,  so  that  it  will  form  an  attractive 
resort  for  people  of  Cincinnati  and  neighboring  cities, 
and  the  new  line  will  doubtless  become  one  of  the  best 
paying  lines  of  the  entire  system. 

The  Milldale  line  which  runs  to  South  Covington 
terminates  at  Latonia  race  track,  four  miles  from  Fountain 
Square.  This  line  caters  to  a  large  pleasure  traffic,  as 
races  and  other  amusements  are  provided  at  frequent  in- 
tervals during  the  season  at  the  tracks. 
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Another  line  running  through  an  attractive  country 
is  the  Fort  Thomas  line  put  into  operation  last  month. 
Fort  Thomas  is  a  United  States  Government  Post,  em- 
bracing a  tract  of  100  acres,  and  provided  with  officers' 
quarters  and  barracks,  sufficient  for  the  accommodation 
of  a  large  garrison,  and  which  is  located  on  the  bluffs 
450  ft.  above  and  overlooking  the  Ohio  River,  giving  a 
commanding  view  of  the  valley  for  many  miles.  The  lo- 
cation is  distant  from  the  river  at  Covington  about  four 
miles  in  a  southeasterly  direction,  the  river  making  a  big 
bend  between  the  two  points,  and  is  about  seven  miles  by 
rail  from  Fountain  Square,  Cincinnati. 

The  location  is  reached  by  the  new  electric  line  which 
ascends  and  traverses  the  crest  of  the  intervening  high- 
lands, curving  around  bluffs  and  peaks,  and  giving  here 
and  there  through  clefts  in  the  hills,  glimpses  of  Cincin- 
nati in  the  distance.  The  average  grade  in  the  ascent  is 
2^  per  cent,  and  in  a  few  places  is  4  per  cent.  The  pro- 
portion of  tangent  and  curves,  over  the  distance  of  a  little 
more  than  four  miles  is,  respectively,  12,877  ar>d  9,283 
The  changing  scenes  of  valley  and  hill,  woods  and  culti- 
vated farms,  river  and  city  views,  cottages  and  mansions, 
together  with  the  bracing  atmosphere  of  the  elevation 
(800  ft.  above  sea  level),  makes  the  trip  one  of  the  most 
enjoyable  to  be  found  in  all  the  surrounding  region. 

 —  ...  -  

Electric  liailway  Construction  in  Philadelphia. 


The  electric  railway  construction  in  Philadelphia  is 
being  rapidly  pushed  forward,  and  the  greater  part  of  the 
track  work  within  the  city  limits  has  been  completed.  As 
mentioned  in  our  January  issue,  the  city  streets  occupied  by 
tracks  have  been  repaved  by  the  street  railway  companies 
in  connection  with  this  new  track  construction,  the  per- 
formance of  this  work  being  part  of  the  conditions  under 
which  the  electric  franchises  were  granted.  The  result 
is  that  Philadelphia  is  now  one  of  the  best  paved  cities  in 
the  country.  Asphalt  is  used  on  a  number  of  the  streets, 
and  Belgian  block  is  employed  on  those  where  the  traffic 
is  the  greatest. 

The  Philadelphia  Traction  Company  has  proceeded 
further  in  the  equipment  of  its  system  than  any  of  the 
other  companies,  and  has  now  in  operation  the  Thirteenth 
&  Fifteenth  Streets  line,  the  Twelfth  &  Sixteenth  Streets 
line,  the  Ridge  Avenue  line,  the  Seventeenth  &  Nineteenth 
Streets  line,  the  Eighteenth  &  Twentieth  Streets  line,  the 
Twenty-second  &  Allegheny  Streets  line,  the  Jefferson  & 
Manchester  Streets  line,  the  York  &  Dauphin  Streets  line, 
and  others  within  the  city.  Those  to  be  started  next  by 
this  company  are  the  Darby  Road  line,  the  Chestnut  & 
Walnut  Streets  line,  the  Lancaster  Avenue  line,  the  Had- 
dington line,  the  Market  Street  extension  of  the  cable  line 
and  the  extension  of  the  Ridge  Avenue  line. 

The  Electric  Traction  Company  has  put  in  operation 
its  Tenth  &  Eleventh  Streets  line.  The  other  companies 
have,  as  yet,  not  any  cars  in  operation. 

The  track  construction  is  most  substantial  through- 
out, and  consists  of  heavy,  nine  inch  girder  rails,  weigh- 
ing about  ninety  pounds  to  the  yard,  mounted  directly  on 
ties,  and  employing  tie  rods,  in  most  cases,  every  six  feet. 
The  manufacturers  of  the  rail  used  are  the  Wm.  Wharton 
Company,  the  Johnson  Company  and  the  Pennsylvania 
Steel  Company. 

Span  wire  construction,  center,  double  bracket  poles 
and  side  bracket  poles  are  used,  the  former  construction 
being  the  most  common. 

THE  PHILADELPHIA  TRACTION  COMPANY. 

The  current  for  operating  the  city  lines  of  the  Phila- 
delphia Traction  Company  is  supplied  from  two  stations 
very  similar  in  appointments  and  capacity,  and  located, 
respectively,  at  the  corner  of  13th  and  Mt.  Vernon  Streets, 
and  on  Market  Street,  near  33d  Street.  The  former  sta- 
tion has  been  in  operation  since  about  January  1,  1894, 
and  was  fully  described  in  our  January  issue.  The  Market 
Street  station  was  put  in  operation  May  20,  and  will  have 
an  ultimate  capacity  of  6,500  h.  p. 

The  steam  equipment  will  consist  of  four  500  h.  p. 
Westinghouse  direct  connected  engines  and  generators 


and  three  1,500  h.  p.  Wetherill-Corliss  engines,  direct  con- 
nected to  Westinghouse  generators  of  the  same  size.  As 
shown  in  Fig.  1,  three  of  the  Westinghouse  engines  are 
now  in  place.  The  engine  room,  which  is  light  and  well 
ventilated,  contains  one  twenty  ton,  electric  traveling 
crane,  manufactured  by  Wm.  Sellers  &  Company,  of 
Philadelphia,  and  one  ten  ton  crane  of  the  same  manu- 
facturers. These  cranes  have  a  span  of  eighty  feet 
from  center  to  center  of  the  carrying  wheels,  and  consist 
of  two  plate  girders,  each  five  feet  two  inches  deep 
throughout  their  entire  length.  Heavy  horizontal  and 
diagonal  cross  braces  are  provided,  and  the  girders  are 
connected  by  plates  at  the  ends,  forming  a  combined  gir- 
der of  great  lateral  stiffness.  On  the  inner  side  of  each 
girder  near  the  bottom  is  a  T  rail  which  is  carried  on  the 
lower  flange  of  the  girders,  and  upon  which  the  trolley 
wheels  run.  Diagonal  struts  on  the  outside,  connecting 
the  lower  flange  with  the  cross  braces  on  top,  provide  for 
the  eccentric  load.  As  the  hoisting  trolley  runs  entirely 
within  the  bridge,  the  arrangement  secures  freedom  from 
vibration  and  racking  of  the  girders. 

The  bridge  is  provided  with  double  flanged,  steel 
tired  wheels,  twenty-eight  and  a  half  inches  in  diameter. 

The  switchboard,  which  is  located  near  the  southern 
wall  of  the  building,  is  double  decked  like  that  in  the 
Mount  Vernon  Street  station,  described  in  our  January 
issue,  and  has  a  capacity  for  150  feeders.  The  board  is 
of  the  panel  type  and  has  an  iron  framework.  The  in- 
struments are  mounted  on  slate.  The  equipment  includes 
Westinghouse  and  Weston  appliances,  lightning  arresters, 
meters,  etc.,  and  Hill  switches.  The  lower  deck  is  set 
sufficiently  in  front  of  the  upper  to  provide  a  commo- 
dious platform  in  front  of  the  latter,  from  which  the  con- 
nections on  the  latter  can  easily  be  set.  This  platform  is 
provided  with  a  handsome  brass  railing,  and  a  stairway 
is  located  at  each  end  to  provide  access  to  it.  The  board 
is  placed  at  some  distance  from  the  wall  so  that  all  termi- 
nals are  easily  accessible. 

The  boiler  room  is  located  directly  in  the  rear  of  the 
engine  room,  from  which  it  is  separated  by  a  fireproof 
brick  wall,  as  in  the  Mount  Vernon  Street  station.  The 
characteristic  feature  of  both  these  stations,  it  will  be 
remembered,  is  the  mechanical  draft  system  which  was 
installed  by  Westinghouse,  Church,  Kerr  &  Company, 
and  has  given  excellent  satisfaction  in  the  present  station. 
In  this  system  the  gases  of  combustion,  after  leaving  the 
economizers,  pass  through  Sturtevant  exhaust  fans,  one 
being  provided  for  each  half  of  the  boiler  room.  These 
exhaust  directly  into  the  stacks,  which  in  consequence 
can  be  made  very  much  shorter  and  of  cheaper  construc- 
tion than  if  a  natural  draft  were  depended  upon.  The 
gases  are  so  cooled  through  their  passage  through  the 
economizers  as  not  to  burn  the  blades  of  the  fans. 

A  slight  difference  in  construction  of  the  system  is 
employed  in  this  station  from  the  Mount  Vernon  Street 
station,  and  each  fan  is  directly  driven  by  a  separate  en- 
gine of  twenty-five  horse  power.  The  advantages  claimed 
for  this  method,  besides  that  of  economy  in  construction 
from  avoiding  the  use  of  the  tall  stack,  are:  Perfect  con- 
trol of  combustion  regardless  of  fuel  or  barometer,  perfect 
smokelessness  when  combined  with  mechanical  stoking, 
temperature  of  flue  gases  down  to  200  degs.,  temperature 
of  feedwater  up  to  300  degs.,  from  which  results  a  large 
net  economy  of  fuel.  It  is  estimated  that  the  first  cost  of 
a  mechanical  draft,  including  the  economizer,  seldom 
exceeds,  and  with  inexpensive  foundations  is  always  much 
less  than,  that  of  an  equivalent  brick  chimney  in  which  the 
flue  gases  are  wasted  at  400  to  600  degs. 

The  boiler  equipment  will  consist  ultimately  of  six- 
teen Babcock  &  Wilcox  boilers  of  265  h.  p.  each;  six  of 
these  are  new  in  type.  The  economizer  used  is  of  the 
Green  type,  and  the  engines  will  be  run  non-condens- 
ing. The  pumps  are  of  the  Worthington  type.  The  sepa- 
rators, which  are  shown  in  Fig.  2,  are  located  over  the 
boilers,  are  of  the  Stratton  type  and  four  in  number,  two 
being  sixteen  inches  and  two  eighteen  inches  in  size.  The 
heaters  are  of  the  Goubert  make  and  are  located  directly 
back  of  the  pumps.  Two  are  in  place  and  two  more  are 
to  be  installed.  This  part  of  the  equipment  is  similar  to 
that  at  the  13th  Street  station  of  the,  company,  and  was 
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selected  on  account  of  the  excellent  results  attained  there 
in  the  generation  of  steam. 

Coal  and  ash  mechanical  conveyors  supplied  by  the 
Link-Belt  Engineering  Company  will  be  used,  and  the 
general  arrangement  will  be  very  similar  to  that  at  the 
Mount  Vernon  Street  station,  except  that  the  coal  bin 
will  be  located  outside  of  the  building.  The  water  tanks 
will  be  located  underneath  the  floor.  The  iron  work  was 
supplied  by  Levering  &  Garringues. 

As  will  be  remembered,  a  special  feature  of  the  Mount 
Vernon  Street  station  was  a  completely  equipped  testing 
room,  and  a  similar  room  is  being  fitted  up  in  the  Market 
Street  station.  The  room  is  entirely  protected  from  all 
external  magnetic  induction,  by  being  completely  lined 
with  corrugated  iron,  and  is  supplied  with  all  the  neces- 
sary instruments  for  careful  insulation  tests  of  the  under- 
ground feeders  and  other  parts  of  the  railway  circuits. 
In  the  center  is  a  table  for  supporting  the  instruments. 
This  consists  of  a  single  slab  of  stone  mounted  on  a  solid 
brick  pier  carried  down  to  solid  rock,  and  entirely  discon- 


is  now  engaged  in  constructing  a  large  power  station  on 
Delaware  Avenue,  between  Beech  and  Laurel  Streets, 
which  will  be  put  in  operation  early  in  the  fall.  This 
station  will  have  a  capacity  of  6,000  h.  p.,  and  will  be 
equipped  with  Porter-Allen  engines,  Babcock  &  Wilcox 
boilers  and  General  Electric  generators.  Later  in  the 
year  work  will  be  started  on  additional  power  houses,  and 
Engineer  Kerr  of  the  company  states  it  is  anticipated 
that  within  eighteen  months  there  will  be  from  125  to  160 
miles  in  operation. 

The  present  station  is  of  brick,  with  the  southern  wall 
of  corrugated  iron  to  permit  of  extensions  in  that  direc- 
tion. The  engine  room  contains  two  Porter-Allen  en- 
gines manufactured  by  the  Southwark  Foundry  &  Machine 
Company,  with  cylinder  dimensions,i4^  X  24  ins.  by  14  in. 
stroke,  and  one  Mcintosh  &  Seymour  tandem  compound 
engine,  with  cylinder  dimensions,  16%  X  36  ins.  by  17  in. 
stroke.  Each  of  these  is  directly  connected  to  a  250  k.  w. 
General  Electric  generator,  which  operates  at  a  speed  of 
200  revolutions  per  minute. 


FIG.  1.— INTERIOR  OF  POWER  STATION  OF  PHILADELPHIA  TRACTION  CO.  ON  MARKET  STREET,  SHOWING  ENGINES  IN  PLACE. 


nected  from  the  walls  of  the  building,  insuring  entire 
freedom  from  vibration. 

The  feeders  for  all  the  Philadelphia  lines  within  the 
city  are  underground.  The  cables  adopted  by  the  Phila- 
delphia Traction  Company  were  manufactured  by  the 
Standard  Underground  Cable  Company,  of  Pittsburgh, 
and  are  placed  in  conduits  principally  of  the  National 
type  manufactured  by  the  National  Conduit  Manufactur- 
ing Company,  of  New  York. 

Views  of  the  cars  have  been  published  in  previous 
issues.  The  engineers  of  the  Philadelphia  Traction  Com- 
pany are:  Electrical  engineer,  F.  Uhlenhardt,  Jr.;  mechani- 
cal engineer,  J.  E.  Grist. 

THE  ELECTRIC  TRACTION  COMPANY. 

The  Electric  Traction  Company,  of  Philadelphia, 
which  includes  the  Lombard  &  South  Streets  Passenger 
Railway,  Frankford  &  Southwark  City  Passenger  Rail- 
way and  leased  lines,  put  its  first  line,  the  10th  and  nth 
Streets  line  into  operation  the  latter  part  of  April.  The 
present  power  station  of  the  company,  which  is  the  small- 
est which  the  company  will  build,  is  located  on  Hutchin- 
son Street  near  the  corner  of  Oxford  Street.  The  company 


The  switchboard  is  located  a  short  distance  from  the 
northern  wall  of  the  building  and  is  supplied  with  the 
standard  General  Electric  circuit  breakers,  large  station 
ammeters  and  voltmeters,  together  with  a  number  of 
special  devices  designed  by  Chief  Engineer  Edward  B.  Ives. 
It  is  of  slate  mounted  on  an  iron  frame,  which  is  insu- 
lated from  the  concrete  floor. 

The  boiler  room  contains  four  Babcock  &  Wilcox 
boilers  of  250  h.  p.  each,  set  in  two  batteries  of  two  each. 
The  mechanical  draft  system  of  Westinghouse,  Church, 
Kerr  &  Company  is  used,  two  Sturtevant  exhaust  fans 
operated  by  direct  connected  engines  being  employed. 
The  stack  is  of  iron,  only  sixty  feet  in  height  and  six 
inches  in  diameter,  the  short  stack  being  made  possible 
by  the  employment  of  mechanical  draft.  The  equipment 
of  the  boiler  room  also  includes  two  600  h.  p.  Goubert 
feedwater  heaters,  Stratton  separators  and  Green  econo- 
mizers. Chapman  valves  are  employed  throughout,  and 
all  the  larger  valves  are  by-pass  valves.  All  live  steam 
piping  is  extra  heavy,  and  all  piping  is  so  arranged  that 
any  engine  can  be  run  from  any  boiler  and  any  boiler  or 
engine  can  be  cut  out  without  interfering  with  the  opera- 
tion of  the  remainder  of  the  plant.    The  power  house 
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operates  on  150  lbs.  pressure,  and  is  non-condensing. 

The  station  is  next  to  the  track  of  the  Philadelphia  & 
Reading  Railway,  so  that  fuel  is  received  directly  from 
the  cars,  without  city  transportation.  The  boiler  room  is 
located  below  the  level  of  the  railway  tracks,  and  coal  is 
dumped  directly  into  the  boiler  room  from  a  siding. 

As  with  the  other  Philadelphia  roads,  all  the  feeder 
system  is  underground,  the  feeders  being  laid  in  a  special 
type  of  creosoted  tubes,  manufactured  by  the  Wyckoff 
Company,  of  Williamsport,  Pa. 

These  feeders  lead,  at  the  station,  to  a  cable  vault, 
made  of  brick  arches  and  iron  girders,  and  are  absolutely 
fireproof.  All  the  underground  cables  were  furnished 
and  put  in  place  by  the  John  A.  Roebling's  Sons  Com- 
pany, of  Trenton,  N.  J.  The  overhead  system,  which  is 
of  the  bracket  type,  contains  a  number  of  interesting 
features  described  in  our  January  issue.  The  cars  of  the 
company  were  illustrated  in  our  last  number. 


the  rail,  and  which  span  the  joint  plate.  Connections 
are  made  every  block  to  the  return  feeders  which  are 
placed  in  subways. 

The  subways,  which  contain  all  the  underground 
feeder  cables,  are  of  vitrified  Akron  clay,  manufactured 
by  H.  B.  Camp,  of  Cuyahoga  Falls,  O.  The  feeders  are 
of  1,000,000  circular  mills  capacity  each,  and  are  now  be- 
ing drawn  into  the  subways.  They  were  all  supplied  by 
the  Safety  Insulated  Wire  &  Cable  Company,  of  New 
York,  the  contract  given  for  these  having  been  the  largest 
which  was  ever  awarded  for  work  of  this  character  by 
any  street  railway  company. 

The  company  has  received  fifty  of  its  new  cars,  and 
these  are  being  mounted  with  electrical  equipment.  125 
of  these  cars  will  use  the  General  Electric  800  motor,  and 
125  will  be  equipped  with  the  Sperry  motor  equipment. 
The  cars  are  exceedingly  tasteful  in  design,  and  are  said 
to  be  as  handsome  as  any  ever  built  for  regular  passenger 


FIG.  2. — VIEW  OF  SEPARATORS— MARKET  STREET  POWER  STATION  OF  PHILADELPHIA  TRACTION  CO. 


THE  PEOPLE'S  TRACTION  COMPANY. 

The  track  construction  of  the  People's  Traction  Com- 
pany is  being  pushed  forward  rapidly, under  the  supervision 
of  Chief  Engineer  L.  H.  Mclntire,  and  the  power  station 
is  nearing  completion,  so  that  it  is  expected  that  operations 
will  be  commenced  about  the  last  of  June.  A  brief  descrip- 
tion of  the  work  accomplished  by  the  company  is  given 
below,  and  full  details  of  the  plant  will  be  published  after 
the  road  has  commenced  operations. 

The  power  station  is  located  between  Delaware  Ave- 
nue and  Beech  Street,  near  Fairmount  Avenue,  where  will 
be  one  of  the  most  handsome  buildings  for  the  purpose 
in  the  country.  The  engine  plant  will  consist  of  Allis 
engines  of  the  twin  tandem  compound,  condensing  type, 
of  2,000  h.  p.  each.  Each  will  drive  a  2,000  h.  p.  General 
Electric  generator  located  between  the  pairs  of  cylinders, 
and  whose  armatures  are  mounted  directly  on  the  engine 
shaft.  Two  of  these  engines  are  now  erected,  and  one  of 
the  armatures,  which  is  being  built  on  the  shaft,  will  be 
finished  June  t.  The  armature  on  the  second  engine  will 
be  completed  about  June  20.  The  boilers,  which  are  of 
the  Babcock  &  Wilcox  type,  and  twelve  in  number,  are 
erected,  and  will  be  under  steam  about  June  15. 

The  overhead  work  is  nearly  completed,  and  the 
reconstruction  of  the  horse  car  tracks  will  be  finished  by 
the  middle  of  June. 

The  company  is  using  a  ninety-three  pound,  nine 
inch  Johnson  girder  rail  laid  on  5  X  9  in.,  yellow  pine 
ties,  located  two  feet  between  centers.  The  joints  are 
connected  by  copper  bonds,  with  forged  ends  riveted  into 


service.  They  were  supplied  by  the  St.  Louis  Car  Com- 
pany and  the  Lamokin  Works.  Star  headlights,  manu- 
factured by  the  Star  Headlight  Company,  of  Rochester, 
will  be  used.  The  Sperry  cars  will  use  an  electric  brake 
attachment,  which  will  be  separate  from  the  regular  hand 
brake,  and  which  operates  a  friction  plate  or  disk  against 
the  inner  surface  of  the  car  wheel. 

THE  HESTONVILLE,  MANTUA  &  FAIRMOUNT  PASSENGER 
RAILWAY  COMPANY. 

The  work  of  electrical  construction  is  going  forward 
rapidly,  under  the  supervision  of  Electrical  Engineer 
A.  Langstaff  Johnston.  The  company  is  using  the  John- 
son nine  inch  girder  rail,  mounted  directly  on  the  ties,  of 
which  thirteen  are  used  to  every  thirty  feet  of  rail.  The 
rails  are  bonded  with  the  Johnston  bond,  and  cross  bonded 
at  every  third  joint.  This  bond,  which  is  illustrated  else- 
where in  this  issue,  is  the  invention  of  the  electrical  en- 
gineer of  the  road,  and  has  a  number  of  valuable  features, 
one  of  which  is  that  it  provides  a  contact  surface  at  the 
rail,  twelve  times  the  cross  section  of  the  bond  itself.  The 
bond  is  manufactured  by  the  Car  Equipment  Company, 
of  Philadelphia. 

The  power  station  will  be  located  on  the  Schuylkill 
River,  near  26th  Street,  and  will  contain  engines  of  the 
Providence  Steam  Engine  Company's  make.  Babcock  & 
Wilcox  boilers  will  be  used,  and  the  current  will  be  gen- 
erated by  General  Electric  generators.  The  details  of  the 
steam  equipment  have  not  yet  been  decided  upon. 
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The  Street  Railway  System  of  Terre  Haute. 


f  Terre  Haute  covers  a  rectangular  area  of  about  nine 
square  miles,  fronting  the  Wabash  River.  It  is  not  divided 
by  anything,  except  railways,  and  is  quite  compactly  built. 
The  city  is  a  great  center  of  production  and  distribution. 
It  is  located  in  the  best  corn  and  wheat  region  in  the  Cen- 
tral States,  and  its  flour  output  is  about  thirty-five  car 
loads  per  day.  The  city  has  300  manufacturing  establish- 
ments representing  an  investment  of  $10,000,000,  employing 
8,000  hands,  and  the  largest  distillery  in  the  world  is 
located  there.  The  breeding  of  horses  also  forms  a  large 
industry,  and  during  the  coming  year  stakes  and  purses 
aggregating  $85,000,  the  largest  ever  offered  for  a  meeting 
in  the  history  of  light  harness  racing,  have  been  guaran- 
teed by  the  capitalists  and  business  men  of  the  city.  The 
fact  that  the  city  is  situated  over  a  large  bed  of  coal  and 
that  the  coal  is  mined  within  the  city  limits,  gives  a  good 


cipal  public  buildings.  The  miles  of  track  owned  by  the 
company  are  sixteen  and  a  half,  covering  twelve  miles  of 
street.  Among  the  interesting  features  of  the  street  rail- 
way system  from  an  operating  standpoint  is  the  fact  that 
the  lines  are  laid  throughout  with  T  rails,  as  described 
below.  The  construction  is  giving  very  excellent  satis- 
faction, and  a  paper  describing  the  special  methods  em- 
ployed and  the  successful  results  obtained  is  to  be  read  by 
one  of  the  officials  of  the  company  at  the  next  meeting  of 
the  American  Street  Railway  Association  at  Atlanta. 

Power  House. — The  power  station  and  car  house  of 
the  company  is  located  on  North  Wilson,  9th  and  Cherry 
Streets,  and  measures  150  x  142^2  ft.  Here  are  also  a 
well  equipped  machine  shop  and  car  and  motor  repair 
shops.  The  building  is  of  brick,  wood  and  iron,  and  is 
provided  with  a  slate  roof  over  the  engine  room.  The 
stack  is  110  ft.  in  height,  and  twelve  feet  square  at  the 
Dase.    The  engine  room,  which  measures  45  X  28  ft.,  con- 


VIEWS  ON  THE  LINE  OF  THE  TERRE  HAUTE  STREET  RAILWAY  CO. 


idea  of  the  advantages  from  the  point  of  cheap  fuel  under 
which  the  street  railway  lines  of  the  city  operate. 

The  business  of  the  city  is  done  chiefly  near  the  center, 
and  the  lines  of  street  railway,  dividing  the  whole  city  as 
they  do  quite  evenly,  carry  passengers  to  the  business 
center  of  the  city  without  transfer.  The  street  railway 
system  was  operated  by  horses  until  January  1,  1891, 
when  the  two  main  lines  of  the  system  were  equipped 
electrically,  and  since  that  period  other  lines  have  been 
rebuilt  and  extensions  made,  until  the  mileage  at  the 
present  time  is  about  double  what  it  was  then.  The 
northern  terminals  of  two  lines  reach  Collett  Park,  an 
attractive  pleasure  resort.  The  southern  terminus  of  the 
main  line  extends  to  the  campus  of  Coates  College  for 
Women,  and  at  the  eastern  terminus  of  the  main  line,  in 
a  beautiful  valley  two  miles  east  of  the  city,  lies  the  cele- 
brated race  track — the  fastest  in  the  world — which  holds 
the  world's  record,  both  pacing  and  trotting.  The  street 
railway  lines  also  pass  the  State  Normal  School,  City 
High  School,  Rose  Polytechnic  Institute,  and  other  prin- 


tains  two  Westinghouse  automatic,  compound,  non-con- 
densing engines  of  100  h.  p.  each,  and  one  of  250  h.  p. 
These  are  direct  belted  to  two  100  h.  p.,  bipolar  United 
States,  and  one  250  h.  p.  Westinghouse  multipolar  gener- 
ator. The  belt  in  the  latter  case  is  a  twenty-four  inch 
perforated,  of  Schieren's  make,  while  the  smaller  engines 
use  fourteen  inch  belts.  The  switchboard  is  of  marble, 
equipped  with  Weston  and  Westinghouse  meters,  Wirt 
lightning  arrester,  etc. 

The  room  containing  the  boilers  measures  54  X  48  ft. 
The  steam  generating  equipment  consists  of  three  tubular 
boilers,  fifty-four  inches  in  diameter  by  sixteen  feet  in 
length,  and  containing  each  thirty-six  four  inch  tubes. 
The  furnaces  are  equipped  with  Roney  stokers,  operated 
by  a  Standard  five  horse  power  engine.  One  Stilwell- 
Bierce  open  heater,  and  a  second  heater  of  the  Collis  make, 
and  of  1,000  h.  p.  capacity,  form  part  of  the  equipment  of 
the  station.  Roberts  steam  gauges  and  Deane  duplex 
pumps  are  used.  The  stack  is  equipped  with  a  Green 
fuel  economizer,  of  250  h.  p.,  and  each  of  the  engines  is 
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supplied  with  a  Westinghouse  steam  loop.  Both  globe 
and  gate  valves  are  used,  and  the  magnesia  coverings  are 
used  on  the  piping. 

The  arrangements  for  handling  the  fuel  are  most  com- 
plete, and  manual  labor  is  eliminated  as  much  as  pos- 
sible. Coal  is  conveyed  to  the  boilers  from 
the  bins  by  chutes,  which  feed  direct  into 
the  furnaces.  The  ashes  are  dumped  into 
steel  side  ash  cars,  which  are  drawn  out 
by  the  regular  electric  cars,  and  unloaded 
at  the  suburban  terminus  of  the  lines. 

Near  to  the  power  plant  there  is  a  drill 
well  eighty-five  feet  deep,  operated  by  a 
pump  which,  running  at  slow  speed,  can 
supply  4,000  gals,  per  hour.  This  pumps 
directly  into  a  water  tank  of  12,000  gals, 
capacity,  and  in  this  way  the  company  in- 
sures itself  against  any  lack  of  water  supply. 

Next  to  the  power  station,  as  men- 
tioned, are  the  car  houses.  These  are  three 
in  number,  measure  100  X  50  ft.  each,  and 
are  of  brick  with  stone  trimmings.  There 
are  six  tracks  in  each  house,  two  of  which 
are  raised  on  pillars,  so  that  the  motors 
can  be  easily  inspected  after  the  day's  run. 
The  car  houses  are  equipped  with  Hath- 
away transfer  tables. 

Track. — The  track  is  laid  with  T  rails, 
and  the  method  of  roadbed  construction  employed  is  ex- 
tremely interesting,  owing  to  the  popular  interest  felt  at 


inches  in  diameter  at  the  base  and  seven  inches  at  the 
top.  The  trolley  wire  used  is  a  hard  drawn  No.  1  copper 
wire,  and  triple  braided  No.  o  Okonite  is  used  for  feed  wires. 

Rolling  Stock. — The  rolling  stock  consists'of  twenty- 
eight  motors  cars  and  twelve  trail  cars.    The  former  were 


m 
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FIG.  1.— T  RAIL  TRACK  CONSTRUCTION— TERRE  HAUTE. 

the  present  time  in  T  rail  construction.  The  weight  of  I 
the  rail  used  is  sixty  pounds  in  the  suburbs  and  seventy-  | 
two  pounds  in  the  center'of  the 
city.  The  form  is  the  Shanghai, 
rolled  by  the  Illinois  Steel  Com- 
pany. Fig.  1  shows  a  section  of 
track.  As  will  be  seen,  the  rails 
are  mounted  directly  on  ties 
5X7  ins.  X  7  ft.,  which  are  of 
white  and  burr  oak.  The  pav- 
ing is  carried  up  flush  with 
the  outside  of  the  rail,  and  on 
the  inside  a  special  brick  block, 
moulded  to  suit  the  purpose,  is 
employed.  The  space  between 
the  rails  and  the  blocks  on  each 
side  is  filled  with  grouting,  and 
the  ties  rest  on  a  bed  of  concrete 
ten  inches  in  depth.  The  space 
between  the  brick  blocks  within 
the  tracks  is  laid  for  part  of  the 
distance  along  the  road  with 
brick,  for  another  section  with 
asphalt,  and  on  a  third  division 
with  gravel.  All  the  crossings 
were  supplied  by  Elliott,  of  East 
St.  Louis,  and  the  Paige  Iron 
Works,  of  Chicago. 

The  rails  are  double  bonded 
at  the  joints,  and  are  connected 
to  a  supplementary  iron  and 
tinned  copper  wire.  Seven-six- 
teenths of  an  inch  iron  bonds  are  used  where  the  streets 
are  unpaved,  and  No.  0000  copper  bonds  are  employed  in 
the  paved  streets. 

Overhead  Lines. — The  overhead  construction  is  carried 
on  cedar  poles  thirty  feet  in  length  and  measuring  twelve 


FIG.  2.— REPAIR  SHOP— TERRE  HAUTE  STREET  RAILWAY  CO. 


built  by  Stephenson,  Pullman,  the  Centropolis  Car  & 
Manufacturing  Company  and  other  makers.  Five  of 
the  trail  cars  were  built  by  the  Pullman  Car  Company, 
and  the  others  were  manufactured  by  the  Terre  Haute 
Street  Railway  Company.  All  are  mounted  on  McGuire 
trucks,  and  are  operated  by  Westinghouse  No.  i,  No.  3 
and  No  12  motors.  This  road  was  first  to  place  in  service 
the  new  Westinghouse  No.  12  motors.  These  motors  are 
giving  good  satisfaction,  and  the  officials  of  the  railway 
company  speak  loudly  in  their  praise.  The  gears  used 
are  steel  and  cast  iron,  the  latter  being  made  by  the  rail- 
way company. 

The  cars  are  supplied  with  Lewis  &  Fowler  ten  inch, 
Meaker  square,  stationary  and  portable,  and  New  Haven 
registers,  and  two  types  of  electric  heaters  are  used.  The 
seats  are  covered  with  Wilton  carpets,  and  the  sand  boxes 


FIG.  3.— AT  THE  RACE  TRACK— TERRE  HAUTE. 


are  of  the  DeWitt  type.  The  company  purchases  its 
wheels  from  the  Terre  Haute  Car  &  Manufacturing  Com- 
pany, and  fenders  from  the  Crawford  Manufacturing 
Company  of  Pittsburgh,  Pa.  The  rolling  stock  of  the 
company  also  includes  a  Lewis  &  Fowler  electric  sweeper, 
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a  reversible  snow  and  track  sweeper,  built  by  the  Flem- 
ing Manufacturing  Company,  of  Ft.  Wayne,  Ind.,  and 
having  scrapers  at  each  end.  Dorner  &  Dutton  track 
scrapers  are  carried  on  cars. 

Machine  Shops. — The  repair  shops  are  well  equipped, 
and  as  already  mentioned,  the  company  makes  a  consid- 
erable portion  of  its  supplies,  as  well  as  doing  a  great  deal 
in  the  repair  line.  The  machinery  in  the  repair  shops 
includes  one  twenty  inch  lathe,  manufactured  by  the  Ohio 
Machine  &  Tool  Works,  a  thirty  inch  drill  press,  emery 
wheel,  etc.  The  armature  winding  room,  which  is  located 
over  the  machine  shop,  is  28  x28  ft.  All  armatures,  fields, 
heaters,  etc.  are  rewound  here,  and  any  other  needed  re- 
pairs to  the  electrical  apparatus  can  be  made  by  the 
company's  own  employes. 

Adjoining  the  machine  shop  is  a  car  repair  shop 
50X25  ft.,  where  the  cars  be  thoroughly  rebuilt  and 
repaired;  and  near  this  is  a  paint  shop  25  X24  ft.,  where 
the  company's  cars  are  repainted.  The  company  also  has 
a  blacksmith  shop  25X12  ft.    Here  all  the  iron  work 


in  gold.  The  Illinois  Trust  &  Savings  Bank,  of  Chicago,  is 
trustee  of  the  mortgage. 

Franchise,  Officers,  etc. — The  original  franchise,  which 
allowed  only  the  use  of  animal  power,  extended  from 
date  of  adoption  until  1898.  This  was  amended  in  1888 
to  permit  the  use  of  electric  power,  and  the  franchise  was 
also  extended  until  1938.  The  franchise  is  practically 
exclusive,  covering  all  the  streets  of  the  city.  The 
number  of  passengers  carried  annually  is  now  between 
2,500,000  to  3,000,000.  The  officers  are:  President,  Rus- 
sell B.  Harrison;  treasurer,  L.  D.  Thomas;  superintendent 
and  purchasing  agent,  M.  F.  Burke;  assistant  secretary 
and  cashier,  P.  P.  Thomas.  The  company  has  an  Eastern 
office,  at  No.  1  Broadway,  New  York  City. 

New  Suburban  Line  Near  Philadelphia. 

The  Delaware  County  &  Philadelphia  Electric  Rail- 
way, which  was  thrown  open  to  the  public  service  May  7, 
is  of  peculiar  interest  at  the  present  time,  as  being  typical 


SUBURBAN  CAR— DELAWARE  COUNTY  &  PHILADELPHIA  ELECTRIC  RAILWAY. 


for  the  entire  system  is  formed,  and  motor  bearings  are 
repoured. 

Organization. — The  Terre  Haute  Street  Railway 
Company  received  an  ordinance  from  the  city  March  20, 
1866,  and  the  first  line,  extending  from  the  Union  Depot 
to  First  Street,  was  put  in  operation  the  following  year. 
The  system  has  been  gradually  extended  and  the  number 
of  cars  in  operation  increased  until  the  present  time.  The 
ownership  of  stock  was  held  chiefly  by  the  original  incor- 
porators until  1889,  when  the  road  was  sold  to  three  resi- 
dent citizens  of  Terre  Haute,  who  changed  the  system 
from  a  horse  to  an  electric  road,  making  extensive  im- 
provements and  extensions  until  1893,  when  the  road  was 
sold  to  its  present  owners.  During  the  ownership  of  the 
original  street  railway  by  these  persons,  they  purchased 
the  Vigo  County  Street  Railway  together  with  its  exten- 
sive franchise,  covering  the  county  roads  of  Vigo  County 
and  consolidated  this  with  the  Terre  Haute  Street  Rail- 
way. 

Capital  Stock  and  Funded  Debt. — The  amount  of 
common  stock  authorized  is  $200,000  in  shares  of  $50  each, 
all  of  which  is  issued  and  outstanding.  There  is  no  pre- 
ferred stock.  $500,000  of  first  mortgage  bonds  are  au- 
thorized, issued  and  outstanding.  These  are  coupon, 
dated  July  1,  1892,  bear  interest  at  the  rate  of  6  per  cent, 
per  annum,  and  both  principal  and  interest  are  payable 


now  of  the  suburban  and  interurban  electric  rapid  transit, 
attracting  so  much  attention  in  all  parts  of  the  country. 

The  part  of  the  road  now  in  operation  is  four  miles 
in  length,  and  extends  from  the  Philadelphia  line  at  An- 
gora, through  Fernwood,  Lansdowne,  Burmont,  Clifton 
Heights  and  Primos,  in  Delaware  County.  The  extension 
to  Media  and  West  Chester  is  now  building,  and  within 
sixty  days,  it  is  expected,  the  cars  will  be  running  into 
Philadelphia  as  far  as  38th  Street,  over  the  Electric  Trac- 
tion Company's  Lombard  and  South  Streets  extension. 

The  road  is  a  series  of  long  and  heavy  grades,  some 
of  them  10  per  cent.,  but  the  cars  run  at  the  rate  of  thirty 
miles  an  hour,  and  have  no  difficulty  in  climbing  the  hills. 
On  opening  day,  one  car,  loaded  with  the  officers,  directors 
and  guests,  ran  over  the  line,  four  miles,  in  nine  minutes, 
including  stops. 

The  electric  apparatus  is  entirely  of  the  General  Elec- 
tric Company's  make,  the  motors  being  of  the  800  type. 

The  rolling  stock  consists  of  handsome  closed  cars, 
thirty-five  feet  over  all,  built  by  the  Lamokin  Car  Com- 
pany, and  the  high  speed  and  traction  on  heavy  grades  is 
the  result  of  using  McGuire  adjustable  traction  trucks, 
equipped  with  the  cushion  steel  tired  wheels. 

The  officers  are:  James  S.  Austin,  president;  S.  L. 
Kent,  vice-president;  W.  H.  Sayer,  treasurer;  Samuel 
Haige,  secretary,  and  T.  S.  Hayward,  superintendent. 
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THE  INTRINSIC  VALUE  OF  STREET  RAILWAY  INVESTMENTS. 

By    Edward    E>.  higgins. 


SIXTH 

Class  VI.    Surface  and  Elevated  Railways  in  American 
Cities  of  over  §00,000  Inhabitants. 

There  are  four  cities  in  the  United  States  having  a 
population  of  over  500,000  inhabitants  by  the  census  of 
1890,  and  another  whose  rich  and  populous  suburban  dis- 
trict brings  it  within  this  class.  The  total  track  mileage 
in  these  five  population  centers  exceeds  1,800,  of  which 
about  70  per  cent,  is  operated  by  horses,  13  percent,  by 
electricity,  7  per  cent,  by  the  cable  system  and  9  per  cent, 
by  steam  (elevated).  All  of  these  cities  are  represented 
in  the  Table  of  Statistics. 

The  properties  of  this  class  are  among  the  safest  and 
most  profitable  in  the  entire  range  of  capital  investment. 
Defaults  in  interest  charges  are  almost  unknown,  and  divi- 
dends on  stocks  have  been,  with  few  exceptions,  regular 
and  satisfactory,  in  spite  of  extreme  overcapitalization  of 
costs.  So  well  recognized  are  these  facts  that  the  securi- 
ties are,  as  a  rule,  closely  held  by  "  insiders,"  and  have 
not,  at  least  until  recently,  formed  an  important  feature 
in  stock  exchange  transactions. 

The  primary  causes  of  this  unusual  investment  pros- 
perity may  be  briefly  set  forth  as  follows: 

1.  The  first  experiments  in  street  railroading  were 
naturally  made  in  the  larger  cities,  and  the  results  were 
then  so  problematical  that  capital  could  not  be  brought 
in  upon  short  time  franchises.  Those  granted,  therefore, 
were,  as  a  rule,  practically  perpetual  (999  years),  frequently 
exclusive  upon  the  streets  granted,  and  without  serious 
burdens  of  special  taxation,  paving,  etc. 

2.  The  distances  in  these  cities  are  so  great  as  to 
necessitate  patronage  of  all  existing  transportation  facili- 
ities  between  the  business  and  residential  districts. 

3.  The  crowded  sidewalks  and  increasing  street  traf- 
fic in  general  make  walking  difficult  and  disagreeable, 
and  short  distance  riding — the  most  profitable  to  the 
street  railway  companies — is  steadily  increasing. 

4.  The  steady  growth  of  urban  population  already 
severely  taxes  the  street  railway  facilities,  and  the  prob- 
lem is,  and  always  will  be  not  how  to  obtain  traffic,  but 
how  to  take  care  of  all  that  is  offered. 

5.  The  gross  receipts  per  car  mile  and  per  mile  of 
street  are  thus  much  heavier  than  in  smaller  cities,  and. 
as  the  magnitude  of  the  enterprises  permits  greater 
perfection  in  organization,  the  percentage  of  operating 
expenses  is  comparatively  lower.  Moreover,  the  prop- 
erties of  this  class  are  able  to  obtain  the  very  best  mana- 
ging ability  in  the  market,  this  being  an  element  of  safety 
of  no  mean  importance. 

6.  Finally,  the  local  market  for  these  securities  is  so 
broad,  and  the  knowledge  of  all  the  conditions  affecting 
gross  and  net  revenue  can  be  made  so  intimate,  that  the 
securities  can  be  instantly  converted  into  cash  under 
pressure  of  necessity,  and  become,  therefore,  much  safer 
to  the  ordinary  investor  than  those  which  have  a  more 
limited  market. 

Cities  of  this  class  differ  from  each  other  in  so  many 
important  respects  that  it  will  be  impossible  to  draw  any 
general  conclusions  applicable  to  all.  Each  case,  there- 
fore, must  be  taken  up  and  discussed  in  detail  in  order  to 
arrive  at  any  just  idea  of  its  possibilities. 

CASES  NOS.  123  AND  I  2  7. 

This  is  an  important  and  extremely  valuable  street 
railway  property,  nearly  all  of  which  is  under  one  man- 
agement. It  serves  a  large  metropolitan  area  consisting 
of  a  densely  populated  city  of  450,000  inhabitants,  sur- 
rounded by  a  group  of  the  richest  and  most  beautiful 
suburban  residential  cities  and  towns  to  be  found  in  the 
country  and  perhaps  in  the  world.    This  outward  expan- 
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sion  of  the  residential  area  tributary  to  the  city  itself  is 
the  result  of  many  contributing  causes,  among  the  most 
important  of  which  may  be  counted  the  existence  of  a 
magnificent  system  of  steam  and  street  railways  reaching 
every  part  of  the  territory  with  constant  and  frequent 
service.  The  steam  railways  within  this  area  carry  about 
60,000,000  passengers  per  annum,  and  the  surface  system, 
nearly  all  of  which  is  now  operated  by  electricity,  carries 
about  150,000,000  passengers. 

The  extent  and  importance  of  this  system  is  shown 
by  its  track  and  street  mileage,  267.3  and  170  respectively. 
Its  burden  of  funded  debt  is  small,  being  but  $16,300  per 
mile  of  track.  Its  capital  stock  represents  the  accumu- 
lated cash  investments  of  many  years,  together  with  pro- 
fits (based  on  earning  power)  realized  in  recent  consoli- 
dations. The  cost  of  duplicating  the  tangible  assets  as 
they  exist  to-day  would  probably  be  not  less  than  60  per 
cent.,  nor  more  than  75  per  cent,  of  the  total  capital  lia- 
bilities. 

This  system  is  serving  about  4,000  inhabitants  per 
mile  of  street  with  twenty-six  car  miles  per  capita.  Ex- 
treme congestion  in  the  heart  of  the  city  prevents  a  more 
frequent  service  in  the  suburbs.  If  this  could  be  given 
the  surface  system  would  gain  largely  at  the  expense  of 
the  competing  steam  railway  system.  The  passenger  in- 
come was,  in  1892,  $37,000  per  mile  of  street,  $.354  per  car 
mile  and  $9.35  per  capita.  The  earnings  of  the  last  five 
years,  during  which  the  electric  mileage  has  been  rapidly 
increasing,  has  shown  a  somewhat  greater  ratio  of  increase 
than  the  normal,  but  hardly  as  great  as  might  have  been 
expected  nor  as  great  as  that  realized  elsewhere  under 
similar  circumstances.  This  is  partly  because  the  system 
has  always  been  overtaxed,  especially  in  the  congested 
district  above  referred  to.  The  operating  expenses  are 
$.272  per  car  mile  and  76.7  per  cent,  of  the  passenger 
income.  This  large  percentage  (which  was  reduced, 
however.to  73  percent,  in  1893)  is  partly  due  to  imperfect 
early  apparatus  and  construction,  partly  to  the  severe 
conditions  of  traffic,  which  are  particularly  destructive 
on  track,  and  partly  to  special  causes  which  need  not 
be  referred  to  here.  The  unusual  earnings  and  expenses 
per  car  mile  are  due  in  part  to  the  long  cars  (30  ft.  to  40 
ft.)  which  are  in  general  use  on  the  greater  part  of  this 
system.  The  net  income  is  equivalent  to  8  per  cent,  on 
the  entire  capital  liabilities,  and  regular  8  per  cent,  divi- 
dends are  now  being  declared  after  meeting  fixed  charges. 

Case  No.  127,  is  an  extension  of  Case  No.  123  and 
serves  a  much  larger  area  and  population.  Its  main 
characteristics  are  not  materially  different  from  .hose  of 
Case  No.  123,  and  the  two  may  be  profitably  studied  to- 
gether. 

CASES  NO.   124,   125  AND  1 26. 

These  systems  all  serve  the  same  city,  Case  No.  124 
being  its  entire  surface  system,  Case  No.  125  its  elevated 
system,  and  Case  No.  126  a  combination  of  the  two, 
forming  its  transportation  system.  This  city  (with  a  few 
unimportant  suburban  townships)  forms  a  part  of  a  much 
larger  metropolitan  area  embracing  nearly  4,000,000 
people.  Its  manufacturing  interests  are  extensive  and  its 
dock  and  warehouse  properties  give  it  some  commercial 
importance,  but  its  business  interests  are  chiefly  local  and 
a  large  proportion  of  its  population  find  daily  employ- 
ment outside  its  limits. 

In  1890,  the  surface  system  was  capitalized  with  mod- 
eration, its  total  capital  liabilities  being  but  $52,500  per 
mile  of  track.  The  fixed  charges  were  small  and  the 
stocks  of  the  various  companies  paid  large  dividends  and 
were  held  at  high  figures  for  investment.  Since  1890, 
control  of  the  principal  properties  has  passed  into  other 
hands,  various  amalgamations  have  been  made,  and  elec- 
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tricity  is  being  introduced  throughout.  Both  the  capital 
stocks  and  the  funded  debts  of  the  underlying  companies 
have  been  largely  increased,  and  dividends  on  certain  of 
their  stocks  have  been  guaranteed  by  controlling  "traction 
companies." 

The  surface  system  in  1892  consisted  of  320  miles  of 
track  and  158  miles  of  road,  and  served  a  population  of 
5,100  per  mile  of  road,  with  about  30  car  miles  per  capita. 
The  congestion  of  traffic  in  one  portion  of  the  city  is 
about  as  serious  here  as  in  Case  No.  123,  and  unless  it  can 
be  remedied,  the  system  cannot  reach  its  full  develop- 
ment and  the  competition  of  the  elevated  system  must 
remain  important. 

The  passenger  income  in  1892  was  nearly  $6,000,000, 
equivalent  to  $36,900  per  mile  of  street,  and  $7.20  per 
capita.  The  operating  expenses,  with  as  yet  compara- 
tively small  electric  mileage,  were  82.6  per  cent,  of  the 
gross,  and  the  net  income  was  equivalent  to  nearly  6  per 
cent,  on  the  capital  liabilities. 

With  the  complete  conversion  of  this  system  to  elec- 
tric operation,  with  careful  and  conservative  manage- 
ment and  with  reasonable  freedom  from  mistakes  of  con- 
struction, it  is  probable  that  this  complete  city  system 
will  soon  develop  an  earning  power  of  perhaps  $9,000,000 
gross,  and  $3,000,000  net.  Any  increase  in  the  net  be- 
yond the  figure  last  named  will  be  the  result  of  unusual 
skill  and  ability  in  management. 

The  elevated  system  in  this  city  (Case  No.  125)  shows 
a  net  income  nearly  as  large  as  that  of  the  surface  system 
as  compared  with  passenger  receipts  less  than  50  per  cent, 
those  of  the  latter.  This  is,  however,  a  return  in  1892  of 
but  2.6  per  cent,  on  the  enormous  capital  liabilities  of  the 
elevated  system,  which  are  undoubtedly  greatly  in  excess 
of  the  actual  cash  investment.  The  passenger  income 
was  equivalent  to  $109,400  per  mile  of  street,  $.68  per 
train  mile  and  $3.31  per  capita,  while  the  operating  ex- 
penses were  62.2  per  cent  of  the  gross  and  $.425  per  train 
mile.  The  car  mileage  was  probably  about  three  and 
one-half  times  the  train  mileage. 

The  elevated  system  in  this  city  has  been  seriously 
injured  during  the  past  year  by  the  introduction  of  elec- 
tricity on  the  surface  lines  in  competition  with  its  own. 
It  is  hardly  probable,  however,  that  this  falling  off  in 
receipts  will  be  permanent  since  the  density  of  the  popu- 
lation will  inevitably  increase,  and  all  existing  transporta- 
tion systems  will  eventually  be  heavily  taxed. 

The  combined  transportation  system  of  the  city  (Case 
No.  126)  exhibits  a  passenger  income  of  $8,528,891,  equiv- 
alent to  $46,600  per  mile  of  street  and  $10.58  per  capita 
while  the  net  income  was  25  per  cent,  of  the  gross. 
case  no.  128. 

This  system  serves  a  city  of  large  area  and  of 
great  manufacturing  and  commercial  importance.  The 
present  city  limits  include  a  somewhat  crowded  busi- 
ness and  residential  "  heart,"  surrounded  by  what  were 
formerly  suburban  villages  and  townships  which  still  re- 
tain their  names  and  characteristics,  although  now  a  part 
of  the  larger  corporation.  The  population  of  this  city 
is  nearly  all  self  contained,  few  business  men  living 
outside  the  city  limits.  The  suburban  traffic  on  two  of 
the  important  steam  railroads  entering  the  city  is  enor- 
mous. The  street  railway  system  has  been  operated  until 
recently,  almost  entirely  by  horses,  although  with  a  small 
proportion  of  cable  mileage,  and  the  service  has  been 
poor  and  unsatisfactory.  Within  the  last  two  years  exten- 
sive changes  of  motive  power  have  been  commenced,  and 
two  years  hence  the  entire  city  system,  with  the  possible 
exception  of  the  cable  lines,  will  be  operated  by  elec- 
tricity. 

The  system  consists  of  371  miles  of  track  and  of  300 
miles  of  street,  its  peculiarity  being  the  large  number  of 
loop  roads  and  single  track  mileage,  the  cars  going  up 
one  street  and  returning  by  a  parallel  street  one  or  two 
blocks  away. 

The  gross  income  was,  in  1892,  $8,245,509,  equivalent 
to  $27,400  per  mile  of  street,  and  $7.85  per  capita,  a  low 
figure  for  the  complete  surface  railway  system  of  a  city  of 
this  size.  The  operating  expenses  are  low  for  what  is 
chiefly  a  horse  railway  system,  being  but  68.8  per  cent,  of 


the  passenger  income.  The  net  income  is  equivalent  to 
13.6  per  cent,  on  capital  liabilities  of  $56,600  per  mile  of 
track. 

The  complete  equipment  of  this  system  by  electricity 
will  doubtless  be  followed  by  an  unusually  large  increase 
in  the  passenger  income  which  may  easily  reach  a  total  of 
$12,000,000.  Much  of  this  increase  will,  of  course,  be 
"stolen  "from  the  steam  railway  companies  which  now 
obtain  most  of  the  traffic  between  the  outlying  and  the 
central  districts.  The  operating  expenses  of  the  four 
or  five  controlling  companies  in  this  system  should  not 
exceed  65  per  cent,  of  the  passenger  income,  and  a  net 
income  of  $4,000,000  is  reasonably  to  be  expected. 

case  no.  129. 

This  system  serves  an  immense  area  tributary  to  the 
most  highly  contracted  and  densely  populated  business 
district  in  America.  The  problems  of  engineering  and 
management  in  this  city  are  of  the  most  complex  descrip- 
tion. The  principal  street  railway  lines  are  operated 
chiefly  by  the  cable  system,  and  are  taxed  to  their  utmost 
capacity,  each  grip  car  drawing  three  or  four  trail  cars  at 
certain  periods  of  the  day.  Here,  again,  we  have  an 
enormous  suburban  traffic  carried  on  by  a  number  of  steam 
railway  companies,  the  details  of  which  are  not  obtain- 
able. 

The  surface  railway  system  consists  of  428  miles  of 
track  laid  through  214  miles  of  street,  the  entire  mileage 
being  practically  double  track.  The  large  cable  railway 
mileage  is  no  doubt  primarily  responsible  for  capital 
liabilities  of  $105,000  per  mile  of  track,  and  it  is  impor- 
tant to  know  that  in  this  city,  as  in  the  others  of  this 
class,  the  funded  debt  is  considerably  less  than  the  capi- 
tal stock,  and  that  the  latter  represents,  in  nearly  every 
case,  a  large  cash  investment. 

The  passenger  income  obtained  by  the  surface  sys- 
tem of  this  city  is  $1 1,507,792,  equivalent  to  $53,700  per 
mile  of  street,  $.256  per  car  mile  and  $10.36  per  capita. 
These  figures  do  not  seem  large  considering  the  size  of 
the  city,  and  the  cause  is  doubtless  to  be  found  in  the 
steam  railway  suburban  service  referred  to  above.  The 
operating  expenses  are  $.157  per  car  mile,  and  but  61.4 
per  cent,  of  the  passenger  income,  a  practical  commentary 
on  the  advantages  of  the  cable  system  on  heavily  patron- 
ized lines.  The  net  income  reaches  the  so  far  unprece- 
dented figure  of  $4,572,661,  equivalent  to  10.2  percent, 
on  the  capital  liabilities. 

A  large  proportion  of  the  horse  railway  mileage  in 
this  city  is  being  converted  to  electricity,  and  a  moderate 
increase  in  gross  and  net  may  be  expected  for  the  future. 
Elevated  railroad  construction  is  also  going  on,  one  line 
being  already  in  operation,  but  the  conditions  of  traffic  in 
this  city  do  not  justify  the  belief  that  the  elevated  railroad 
system  will  meet  with  as  large  a  degree  of  financial  suc- 
cess as  has  been  found  with  Case  No.  131,  or  even  with 
Case  No.  125. 

CASES  NOS.  130,  131,  AND  132. 

We  have  now  to  consider  the  surface,  elevated  and 
transportation  systems  of  the  largest  city  in  the  United 
States.  By  far  the  greater  part  of  its  population  is  situ- 
ated on  a  long,  narrow  island  about  twelve  miles  in  length 
by  two  in  width.  The  remaining  territory  is  a  much  less 
thickly  settled  district  on  the  main  land,  of  about  equal 
area  and  possessing  much  the  same  proportions  as  to  length 
and  breadth.  The  commercial  and  business  interests  of  the 
city  are  nearly  all  located  in  the  lower  half  of  the  island, 
and  the  residential  area  covers  the  upper  halt.  The  entire 
tide  of  travel,  therefore,  moves  up  and  down  the  island 
daily,  a  condition  which  ensures  the  development  of  maxi- 
mum street  railway  traffic. 

The  elevated  system  (Case  No.  131)  carries  nearly  all 
of  what  may  be  called  the  "through  traffic"  between  the 
residential  and  business  areas,  together  with  a  not  unim- 
portant amount  of  local  or  short  distance  traffic.  The 
surface  system,  with  the  exception  of  one  or  two  through 
cable  lines  recently  built,  is  given  over  almost  entirely  to 
local  traffic,  to  the  service  of  ladies  for  longer  distances 
and  to  crosstown  riding.  Each  of  the  two  general  sys- 
tems has  at  present,  therefore,  a  separate  function,  and 
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TABLE  VI. — AMERICAN  STREET  RAILWAY  SYSTEMS 


PART   I.-STATISTICS   OF  CAPITALIZATION. 

See  "  Intrinsic  Value  of  Street  Railway  Investments."  Horse  Railways  are  given  lu  Roman  figures. 
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277.6 
271.9 

"•3 
38.8 

62.8 
62.3 

351-7 
374.2 

26,406,080 
26,649,830 

75,000 
71,100 

32.80 
33- 00 

27,328,205 
31,395,200 

77,600 
84,000 

33-90 
39.00 

53.734,285 
58,045,030 

152,600 
155,100 

66.60 
72.00 

s  17,517 
s  314,303 

126 

1.2 

1  27 

262.2 
'59-4 

121.0 
248.8 

383-2 
408 .2 

11,300,500 
17,302.200 

29,500 
42,400 

12.30 
1S.S0 

5,154,942 
6,715,500 

13,400 
16,300 

5.60 
7-30 

16,455,442 
24,017 ,700 

43,ioo 
38,800 

17.90 
26.10 

I76l,763 
813,663 

Net. 

127 

279-5 
300.6 

128 

322.3 
331-3 

6.0 
6.0 

23.0 
34.0 

■  ■  ..j<i 

■  -..Jd 

351-3 
371-3 

12,311,016 
14.914,895 

35,000 
40,200 

1 1 . 70 
14.20 

6,105,400 
6,131,360 

17,400 
16,500 

5-8o 
5-So 

18,416,416 
21,046,255 

52,500 
56,600 

I7-50 
20.00 

128 

129 

ff 

313-6 
3I5-I 

69.8 
86.0 

383.4 
427.7 

192.2 
214.4 

22,750,000 
24,750,000 

59.500 
57,900 

20.50 
22.30 

17,689,500 
19.959.500 

46.200 
46,700 

15.90 
18.00 

40,439,500 
44,709.500 

105,700 
104,600 

36.40 
40.30 

129 

ff 

26.6 

130 

eg 

251-4 
264.8 

11. 5 

H-5 

262 .9 
276.3 

132.5 
145- 1 

21,391,800 
24,230,000 

81,400 
87,700 

14. 10 
16.00 

a  21962000 
23,707,000 

83,500 
85,800 

14.50 
15.70 

43,353,800 
47,937,000 

164,900 
173,500 

28.60 
31.70 

s  5H,870 
8  644,434 

130 

131 

94-2 
100.2 

94-2 
100.2 

3^.6 
36.2 

26,632,043 
2g,gg  1,180 

282,700 
2gg,3oo 

17 .60 
ig.80 

2g, 318,000 

34,493,000 

311,300 
344,200 

ig.40 
22.80 

33- 80 
38.40 

55,950,043 
64,484,180 

593,900 
643,300 

36. go 
42.60 

s I502633 

S  6726388 

131 

132 

251-4 
264.8 

11. 5 
11. 5 

94.2 
100.2 

357-1 
376-5 

168. 1 
181. 3 

48,023,845 
54,221,180 

i34.5oo 
144,000 

31-70 
35.80 

51,280,000 
58,200,000 

143,600 
154,600 

99.303.845 
112421180 

278,100 
298,600 

65.50 
74.20 

S 2014503 

|s  7371022 

132 
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133 

6.4 

6.Q 

6.4 
6.0 

6.0 
6-5 

1 

60,000 
60,000 

9,400 
8,700 

3-5o 
3-50 

30,000 
30,000 

7,800 
7,300 

2  .go 
2. go 

110,000 
110,000 

17,200 
15,900 

6.30 
6.30 

2,487 

20,g8i 

Net. 

133 

134 

14.0 
14.0 

1 14.0 
1 14.0 

100,000 
97,800 

7,100 
7,000 

3-30 
3-30 

25,O0O 
85,000 

1,800 
6,100 

.80 
2.80 

125,000 
182,800 

8,900 
13,100 

4. 20 
6. 10 

34.720 
8,179 

Net. 

134 

■1 14.0 

135 

31-3 

14. Q 

7-0 
26.2 

38.3 
41.2 

36.6 
39-o 

245,000 
230,000 

6,400 
3,600 

7.90 
7.40 

47,000 
473,000 

1,200 
11,300 

1.50 
'5 -3o 

292,000 
703,000 

7,600 
17,100 

9.40 

22.70 

265,887 
'5o,943 

Net. 

135 

136 

5-3 

5.8 
6.1 

5-5 
5-5 

100,000 
133,000 

17,200 
22, 100 

2.30 
3.10 

100,000 
233,000 

17,200 
38,500 

2.30 
5-5° 

81,746 

s  5,010 

Net. 

136 

6.1 

100,000 

16,400 

2.30 

1  37 

137 

22.2 

22. 2 

n-3 

1 ,000,000 

43,000 

20.00 

700,000 

3 '1,500 

14.00 

1 ,700,000 

76,600 

34.00 

138 

28.2 

ig  .2 

9-7 
24.0 

37-9 
43-2 

250,000 
300,000 

6,600 
6, goo 

3-70 
4.40 

475,500 
J  ,300,300 

12,500 
30,100 

7.00 
ig.io 

725,500 
1 ,600,300 

19,100 
37,ooo 

10. 70 
23-50 

111,256 
s  276,072 

Net. 

138 

139 

24.8 
13.0 

24.8 
32.0 

16.0 
22 .1 

224,000 
324,000 

9,000 
10,300 

2 .40 

3-4° 

224,000 
674,000 

9,000 
21,100 

2.40 
7 .20 

10,403 

"6,334 

139 

17.0 

3  so, 000 

io,goo 

3-7o 

140 

140 

46.0 

46.0 

41-5 

3,100,000 

1 1 0  ,goo 

53-7o 

1 ,863,000 

40,700 

ig.70 

6,g63,ooo 

131,300 

73-40 

141 

56.1 
29-9 

7.0 
A3-2 

63.1 
73-' 

52.6 

61.1 

469,000 
334,000 

7.400 
7,600 

3-80 
4.40 

47,000 
823,000 

74o 
11,200 

.40 

6.60 

516,000 
1 ,37  g, 000 

8,100 
i8,goo 

4. 10 

1 1 .00 

276,290 
267,477 

141 

142 

60.0 
40.  <p 

28.3 
56.S 

88.3 
97-7 

937.150 
1 ,230,000 

10,600 
j  2,800 

5-40 
7 .20 

645,000 
1 ,030,000 

7,300 
10, 700 

3-7o 
6.00 

1,582,150 
2,300,000 

17,900 
23,300 

9. 10 

13.20 

138,072 
'30,559 

Net. 

142 

143 

42.0 
3-S 

15-5 
56.5 

57-5 
bo.  3 

36-7 
3S.5 

1,099,700 
2,080,000 

19,100 
34,5oo 

5.60 
10.60 

1,252,155 
',563-348 

21,700 
25,90° 

6.40 
8.00 

2,351.855 
3,643,348 

40,900 
60,400 

11 .90 
18.30 

s  12,526 

70,465 

Net. 

143 

144 

64.7 
73-3 

3-0 
3-4 

67.7 
76.7 

54.6 
59-6 

2,000,000 
2,500,000 

29.500 
32,600 

9.20 
11.50 

2,000,000 
2,500,000 

29,500 
32,600 

9.20 
11.50 

55,700 

226,787 

144 

145 

88.2 
60.1 

3S.0 
80.8 

126.2 
140. g 

1,187,150 
1,330,000 

9,400 
11,000 

4.90 
6.40 

1,120,500 

2,310,300 

8,900 
16,700 

4.60 
g.70 

2,307,650 
3,goo,3oo 

18,400 
27,700 

9.60 
16.10 

249,328 

s  '45,5'3 

Net. 

145 

aa.    The  street  railway  mileage  is  closely  approximate,  but  not  exact.     dd.    The  track  and  street  mileage  are  closely  approximate, 
but  not  exact,    ff.    This  case  covers  nearly  the  entire  street  railway  system  of  the  city,  but  certain  small  and  unimportant  operating 
roads  are  omitted  in  1892.    gg.    One  surface  railway  included  in  this  system  is  the  horse  railway  division  of  an  extensive  steam  railway, 
and    the  capital  liabilities  properly  chargeable  to  the  city  road  cannot  be  ascertained.      The  capital  stock  and  funded  debt  are  here 
assumed  to  be  $100,000  per  mile  of   track  each,  figures  which,  for  various  reasons,  seem  to  be  a  fair  representation  of  the  value 
of  this  property  as  compared  with  the  capitalization  of  the  other  systems  in  the  city.     s.    Current  assets  exceed  current  liabilities, 
z.  Approximate. 

June,  1894.J 
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SERVING  OVER  5oo,ooo  POPULATION. 

PART   II. -STATISTICS   OF  OPERATION. 


Electric,  Cable  and  Steam  Railways  are  given  In  Italics.  Copyright,  1894,  by  The  Street  Railway  Publishing  Co. 


Case  Number 

Popula- 
tion 

Area 

Population 

Year 
Ending 

Car  Mileage 

Passenger  Income 

Operating  Expenses 

Net  Earnings 

Case  Number 

a 

1-  £ 

i) 

oj 

103 

u  2 

Oh 

Total 

oj 

"5. 

03 
U 

Total 

1 ,  

rer 

Mile 

Street 

u 

03 

(J  V 
CL, 

oS 

'5. 

03 

u 

u 
&, 

Total 

u 

03 

U  v 

OJ  *5 
0, 

<u 

M  „ 

<L>  E 
(/)  0 

Total 

u 

01 

U  JD 
Oh 

11 

Wi  <u 

7)  0 
03  C 

3 

03 

u 

Served 

a 

b  c 

d 

e 

T 

g 

h 

i 

k 

1 

m 

n 

O 

P 

q 

r 

S 

t 

U 

123 

678,000 

678,000 

4,200 
4,000 

9-30-1890 
9-30-1892 

17,818,475 
17,880,7/5 

26.3 
26.4 

5  727,495 
6341,853 

35,200 
37,300 

.322 

■3<4 

8.45 
9-35 

4493,994 
4864,049 

.252 
.272 

78.3 
76.7 

1322,823 
1547,164 

•  074 
.087 

23.2 
24.4 

9.4 
7-7 

123 

124 

806,000 
806,000 

5,400 
5,100 

6-30-1890 
6-30-1892 

21,416,916 

26 . 6 

5097,978 
5  861,202 

34.500 
36,900 

.238 

6-33 
7.27 

4349,857 
4839,352 

.203 

85-3 
82.6 

834,007 
1 115,301 

.039 

16.3 
19. 1 

5-3 
5-9 

1  24 

125 

S  06. 000 
S  06, 000 

32,500 
33,000 

6- 30-1S90 
6-30-1892 

b  13,670,486 
b  13,708,429 

24.2 
24 -3 

2  250,371 
2667,689 

90,700 
109,400 

.  164 
■'95 

2.79 
3-3' 

'492,555 
1  658,752 

.  109 
.  J  21 

66.2 
62.2 

524,938 
1 021,586 

.038 
■074 

1.4 

2.6 

125 

126 

806,000 
806,000 

4,700 
4,400 

6-30-1890 
6-30-1892 

35,087,402 

50.7 

7  348,349 
8528,891 

42,500 
46,600 

.209 

9.12 
10.58 

5  842,412 
6498,104 

.166 

79-5 
76.2 

1358,945 
2 136,887 

•  039 

18.5 
25-1 

2.5 
3-7 

126 

127 

920,000 
g  20, 000 

9-30-1890 
9-30-1892 

20,793,214 
21 ,424,661 

22.6 

6657,961 
7419,481 

.320 

7.24 
8.06 

5  257,226 
5747,169 

•253 
.269 

78.9 
77 -J 

1475,111 
1727,177 

.071 
.<*?/ 

22.2 
23-3 

9.0 

7-2 

1  27 

■j¥7 

128 

1,047,000 
1,047,000 

3,800 
3.5oo 

6-30-1890 
6-30-1892 

7500,278 
8245,509 

26,800 
27,400 

7-14 
7.85 

4984.237 
5679.759 

ee-  •  • 

66.4 
68.8 

2756,462 
2861,269 

36.8 

34-7 

15.0 
13.6 

1  28 

129 

a 

1,110,000 
1,  no, 000 

5.800 
5,200 

n  I89O 
n  I892 

36,105.755 
44,950,642 

32.5 
40.5 

8  891,010 
1 1 507792 

46,300 
53,700 

•  247 

.256 

8.00 
10.36 

5618,459 
7059.695 

.156 
•157 

63.2 
61.4 

3315.322 
4572,661 

.092 
.  102 

37-3 
39-7 

8.2 
10. 2 

129 

££ 

130 

1,515,000 
1,515,000 

11,400 
10,500 

6-3O-I89O 
6-3O-1892 

36,366,645 

24.0 

10933145 
1 1684454 

82,000 
80,700 

.300 

7-17 
7.70 

8  227,996 
9036,244 

.  226 

75-5 
77-3 

2763,481 
3  807,820 

.076 

25-3 
32.5 

6.4 
8.0 

1  30 

131 

1,515,000 
i,5'5>°°° 

4,300 
4,200 

6-3O-/89O 
6-3O-1892 

38,417,600 
45  ^34, 3  so 

25-3 
29.9 

949S743 
10684979 

266,800 
295,300 

.242 
■237 

6 .25 
7-05 

5482828 
5923,213 

.138 
.130 

57-7 
55-3 

4 117,928 

49'3,"' 

.107 
.108 

43-3 
45-9 

7-4 
7.6 

131 

132 

1,515,000 
1,515,000 

9,000 
8,400 

6-3O-I89O 
6-3O-1892 

74,784,245 

bh  

49.2 

20431888 
22369433 

121,600 
123,400 

.270 

13-  42 

14-  74 

13710824 
14959457 

.l80 

67.2 
67 .0 

6  881,409 
8720,931 

.092 

33-7 
38.9 

6.9 
7.8 
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133 
134 

17,000 
17,000 

2,800 
2, boo 

9-3O-189O 
9-3O-1892 

92,400 
l85,7S 4 

10.9 

23,085 
38,340 

3,800 

5,9°° 

■  250 
.206 

1.36 
2.25 

12,967 
30,494 

.141 
.164 

56-3 
79.6 

10,249 
8,194 

.  /JO 

.044 

44.2 
21.4 

9-3 
7-4 

133 

30,000 
30,000 

2,100 
2,100 

9-3O-189O 
9-3O-1893 

21,310 
28,199 

1,500 
2,000 

■71 
•94 

16,478 
20,823 

77-4 
73-8 

5,256 
8,206 

24.7 
29. 1 

4.2 
4-5 

134 

135 

31,000 
j  1, 000 

800 
800 

9-3O-189O 
9-3O-1892 

317,797 

399 ,'9 2 

10.3 
12.9 

99,oSg 
// 4,482 

2,700 
2,900 

•3ii 

.^6 

3.20 
3-7° 

71,689 
84,038 

.225 
.2IO 

72.3 
73-7 

30.T38 
33,402 

•  095 
.084 

30.4 
29-3 

10.3 
4.8 

1  35 

136 

43,000 
43,000 

7,800 
7,800 

9-3O-I89O 
9-3O-1892 

49,418 

1 . 2 
5 -J 

16,685 
61,496 

3,000 
11,200 

•337 
.269 

•39 

14,309 

40,226 

.289 
.776 

85.6 

2,611 
22,641 

•053 

.099 

15.6 
3°-7 

2.6 
9.6 

136 

137 

137 

50,000 

2,900 

6-30-1893 

166,486 

9,600 

3-32 

107,796 

65.1 

58,690 

3^4 

3-5 

138 

68,000 
68,000 

9-3O-189O 
9-3O-1892 

630,176 
782,910 

9-3 
"•J 

228,504 
259,625 

•  363 

3-36 

176,110 
200,746 

•279 

■^57 

76.8 
77 -J 

55,115 
60,856 

.088 
.078 

24. 1 

23-4 

7.6 

•?•<? 

138 

139 

94,000 
94, 000 

5.900 
4,300 

9-3O-189O 
9-3O-/892 

460,291 
662,993 

4.9 

136,053 
189,688 

8,500 
8,600 

.296 
.286 

1-45 

2.02 

111,431 

140,165 

.241 
.211 

81.6 
7J-7 

26,676 
5',465 

.058 
.07.? 

19.6 

11. 9 
7.6 

139 

140 

140 

05,000 

2,300 

/2-3/-1893 

310,927 

.  7,5oo 

3-27 

149,240 

47-9 

162,950 

2-3 

141 

125,000 
125,000 

2,400 
2,000 

9-3O-I89O 
9-3O-/892 

778, 0S8 
1,062,185 

6.2 
8.5 

235,142 
304,170 

4.5oo 
4,900 

.300 
-*'7 

1.88 

183,120 
224,203 

•  235 
.211 

77-9 
7J-6 

56,814 
84,927 

•073 
.o<?o 

23-7 
27.9 

11 .0 
6./ 

6.2 

5-2 

141 

142 

174,000 
174,000 

9-3O-I89O 
9-3O-/892 

2,344,563 
2,761,036 

13-5 

701,962 
818,003 

.300 

4.03 
^.70 

587,122 
682,374 

.251 

83.6 

97,173 
"9,  '57 

•  045 

■  043 

13-8 

142 

.^96 

143 

197,000 
197,000 

5,400 
5,100 

6-3O-I89O 
6-3O- 1S9 2 

4,924,128 

25.0 

621,265 
770,079 

16,900 
20,000 

.  126 

3-15 
3-90 

519.504 
475,'58 

.  106 

83-7 
61 .7 

117,368 
287,2/9 

.024 

18.8 
J7--' 

5.0 

7-9 

143 

144 

217,000 
217,000 

4,000 
3,600 

6-3O-189O 
6-3O-I892 

944.939 
1141,641 

17.300 
19,120 

4-35 
5.25 

768,213 
1034,275 

81.4 
91 .2 

190,159 
125,030 

20. 1 
11 .0 

9-5 
5.0 

144 

145 

242,000 
242,000 

9-3O-189O 
9-3O-1892 

2,974,739 
3,543m6 

12.3 
14.6 

930,466 
1077,628 

•313 

3-84 
4.46 

763,232 
883,120 

•  257 
.^50 

82.0 
Si. 8 

152,288 
180,0/3 

.051 

16.2 
,6.7 

6.6 
./.6 

145 

■305 

bb.  Estimated  on  basis  of  3.5  car  miles  per  train  mile.  cc.  Including  estimated  car  mileage  elevated  railway  system.  (See  bb.) 
ff.  I  his  case  covers  nearly  the  entire  street  railway  system  of  the  city,  but  certain  small  and  unimportant  operating  roads  are  omitted  in  1S92. 
hh.  Estimated  on  basis  of  5  car  miles  per  train  mile.  The  train  mileage  for  a  suburban  division  of  the  elevated  system  is  not  in- 
cluded in  1890,  but  is  not  large,  n.  Fiscal  years  of  the  several  roads  end  at  different  dates,  ee.  Operating  expenses  cannot  be  checked 
as  they  are  not  given  in  detail. 
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although  the  surface  railways  contemplate  the  adoption 
of  some  motive  power  other  than  horses  ir.  the  immediate 
future,  it  is  probable  that  the  business  of  the  elevated 
system  cannot  be  seriously  injured  by  surface  railway 
competition,  owing  to  crowded  streets  and  necessarily 
slow  speed. 

The  elevated  system  consists  of  100  miles  of  track 
built  through  36  miles  of  street,  and  is  capitalized  at 
$64,484,180,  equivalent  to  $643,500  per  mile  of  track,  an 
enormous  overcapitalization  both  of  original  and  pres- 
ent value  of  tangible  assets.  It  is  giving  a  service  of  over 
9,000,000  train  miles  and  45,000,000  car  miles  per  annum. 
Its  gross  passenger  receipts  amount  to  $10,684,979,  equiva- 
lent to  $295,300  per  mile  of  street,  $.237  per  car  mile  and 
$7.05  per  capita.  The  operating  expenses  are  $  13  per  car 
mile,  and  55.3  per  cent,  of  the  passenger  income,  figures 
which  are  gradually  being  reduced  in  the  expectation  of 
reaching  an  operating  percentage  of  50.  The  net  income 
is  $4,913,111,  equivalent  to  7.6  per  cent,  upon  the  capital 
liabilities. 

Severe,  and  largely  unwarranted  criticism  of  the  man- 
agement of  this  elevated  system  is  locally  fashionable. 
As  a  matter  of  fact  its  organization  and  management 
are  wonderfully  perfect,  and  the  admiration  of  "  those 
who  know."  The  pressure  upon  the  system  in  early 
morning  and  late  at  night  cannot  possible  be  taken  care 
of  with  existing  terminal  facilities,  and  the  overcrowd- 
ing of  trains  is  an  almost  necessary  evil. 

The  surface  system  is  controlled  by  seven  indepen- 
dent companies  which  have  no  general  transfer  arrange- 
ments for  interchange  of  passengers.  It  consists  of  276 
miles  of  track  laid  through  145  miles  of  street,  and  serves  a 
population  of  about  10,500  per  mile  of  street  with  approxi- 
mately 25  car  miles  per  capita.  The  capitalization  is  based 
purely  on  earning  power  and  has  little  or  no  relation  to 
cost  of  construction,  the  funded  debt  alone  being  $85,800 
per  mile  of  track  and  the  total  capital  liabilities  $173,500. 

The  gross  income  is  a  little  larger  than  that  of  the 
elevated  system,  namely,  $1 1,684,454,  equivalent  to  $80,700 
per  mile  of  street,  about  $.30  per  car  mile  and  $7.70  per 
capita.  The  operating  expenses  are  about  77  per  cent,  of 
the  passenger  income,  and  the  net  is  $3,807,820,  equiva- 
lent to  8  per  cent  on  the  capital  liabilities. 

With  the  introduction  of  the  cable  system  on  the 
principal  through  routes  of  this  city,  a  large  increase  in 
gross  income  may  be  expected,  together  with  a  decrease 
in  operating  expenses,  which  will  make  a  net  income  more 
than  double  that  of  the  present  quite  a  thing  to  be  ex- 
pected. 

The  entire  transportation  system  of  this  city  (case 
No.  132),  shows  a  passenger  income  of  $22,369,433,  equiva- 
lent to  $123,400  per  mile  of  street,  about  $.27  per  car  mile 
and  $14.74  per  capita;  with  a  net  income  of  $8,720,931, 
equivalent  to  7.8  per  cent,  on  capital  liabilities  of  nearly 
$300,000  per  mile  of  track. 

Class  VII.    Interurban  Electric  Railways  in  America. 

With  the  exhaustion  of  the  supply  of  large  and  small 
cities  and  towns  available  for  street  railwav  operations 
has  come  the  promotion  of  interurban  electric  railways. 
Attempts  in  this  direction  have  been  comparatively  recent 
and  have  met  with  determined  opposition  from  the  steam 
railway  companies,  who  have  justly  feared  serious  injury 
to  their  business  from  electric  railway  competition,  and  it 
is  hardly  possible  at  present  to  speak  with  any  certainty 
as  to  results  or  probabilities  in  this  comparatively  unknown 
field. 

I  have  placed  in  the  Table  of  Statistics  thirteen  cases, 
nine  of  which  may  be  considered  as  interurban  systems 
proper,  three  are  systems  which  connect  a  series  of  towns 
tributary  to  a  more  important  city,  and  one  is  a  combina- 
tion of  two  large  cities  seven  miles  apart.  These  cases 
can  hardly  be  considered  typical  or  other  than  isolated 
examples  of  results  which  have  been  partially  worked  out 
in  this  field,  but  they  are  interesting  as  throwing  some 
light  on  possibilities. 

Case  No.  133  is  a  six  mile  single  track  road  serving 
three  small  manufacturing  towns.  Its  gross  receipts 
amount  to  $2.25  per  capita,  a  figure  somewhat  larger  than 


is  usual  in  single  cities  of  but  17,000  inhabitants.  Its  net 
income  amounts  to  7.4  per  cent,  on  capital  liabilities  of 
$15,900  per  mile  of  track. 

Case  No.  134  is  a  fourteen  mile  horse  railway  serving 
two  unimportant  cities  located  in  a  farming  and  lumber- 
ing country.  This  road  is  earning  but  $.94  per  capita. 
The  traffic  is  derived  only  from  travel  between  the  two 
cities,  with  little  or  no  local  business.  The  road  is  oper- 
ated with  economy  and  its  net  income  is  equal  to  4.5  per 
cent,  on  capital  liabilities  of  $13,100  per  mile  of  track. 

Case  No.  135  serves  six  townships,  the  largest  of 
which  has  i4,oooinhabitants  and  the  smallest  three  less  than 
1,700  each.  The  territory  traversed  is  interesting  and 
beautiful,  and  summer  pleasure  riding  is  an  important 
element  in  traffic.  The  difference  between  this  system 
and  case  No.  134,  just  described,  is  remarkable  and  shows 
at  a  glance  how  impossible  it  is  to  generalize  these  inter- 
urban roads. 

Case  No.  136  serves  three  villages  within  the  limits 
of  a  single  city  and  two  townships  several  miles  away — 
all  rich  and  beautiful  residential  territory  in  the  vicinity 
of  a  large  city.  It  can  hardly  be  said  that  this  system 
serves  a  population  of  43,000,  since  it  does  not  reach  the 
greater  part  of  the  principal  city  and  has  little  or  no  local 
traffic.  Its  gross  receipts  per  capita  are  not  large,  but  it  is 
well  managed  and  its  net  income  has  gradually  risen  until  it 
is  now  nearly  10  per  cent,  on  capital  liabilities  of  $38,500 
per  mile  of  track. 

Case  No.  137  is  an  excellent  example  of  an  interurban 
system.  The  largest  city  of  the  group  contains  about 
25,000  inhabitants  and  is  a  county  town.  Two  cars  give 
an  excellent  but  not  well  patronized  local  service  within 
this  town.  A  line  runs  thence  a  distance  of  about  six 
miles,  through  a  scattered  population  of  about  1,000,  to  a 
town  of  about  4,000  inhabitants.  Another  line  runs  seven 
miles  away,  through  a  scattered  population  of  about 
1,500,  to  a  group  of  three  important  manufacturing 
towns  having  an  aggregate  population  of  about  20,000. 
The  total  track  mileage  is  22.  A  fifteen  minute  service  is 
given  on  all  lines  and  the  system  earned  in  1893  $166,486, 
equivalent  to  $9,600  per  mile  of  street  and  $3.32  per  capita, 
a  decidedly  satisfactory  result.  The  operating  expenses 
in  the  second  year  of  operation  were  65.1  per  cent.,  and 
the  net  was  equivalent  to  3.5  per  cent,  on  heavy  capital  lia- 
bilities of  $76,600  per  mile  of  track. 

The  largest  city  of  Case  No.  138  has  about  31,000  in- 
habitants and  is  a  dull,  sleepy  coast  town  with  large  fish- 
ing interests,  but  of  little  manufacturing  importance. 
Connected  with  this  by  the  street  railway  system  under 
discussion  are  six  townships,  two  of  these  having  a  popu- 
lation of  about  10,000  each,  two  of  about  8,000  each  and 
two  of  about  1,000  each.  The  whole  territory  covered  is 
an  attractive  summer  pleasuring  ground,  and  that  there 
is  a  large  amount  of  regular  and  summer  traffic  is  shown 
by  the  passenger  income,  which  is  $259,625,  equiva- 
lent to  $3.82  per  capita.  The  operating  expenses,  with 
about  half  the  road  under  electricity,  were  77  per  cent,  in 
1892,  and  the  net  was  equivalent  to  about  4  per  cent,  on 
capital  liabilities  which  represent  twice  the  cost  of  build- 
ing such  a  property  de  novo. 

Case  No.  139  serves  seven  towns  of  from  2,000  to  6,000 
inhabitants,  and  one  city  of  27,000  inhabitants,  all  more  or 
less  tributary  to  an  important  manufacturing  city  of 
45,000  inhabitants.  The  local  traffic  in  the  two  larger 
cities  is  doubtless  of  some  value,  but  the  passenger 
earnings  amount  to  but  $189,688,  equivalent  to  $8,600  per 
mile  of  street,  $.286  per  car  mile  and  $2.62  per  capita. 
The  net  is  equivalent  to  about  8  per  cent,  on  moderate 
capital  liabilities  of  $21,100  per  mile  of  track. 

Case  No.  140  is  another  excellent  example  of  a  true 
interurban  system.  It  serves  a  scattered  mining  popula- 
tion which  earns  high  wages,  spends  money  freely,  is  fond 
of  riding  and  makes  it  a  point  to  "  go  up  to  town  "  every 
evening.  As  a  consequence,  the  cars  operated  are  earning 
about  $50  per  diem  each,  and  are  crowded  at  certain  hours 
of  the  day.  The  principal  city  has  about  40,000  inhabi- 
tants, and  in  the  valleys  through  which  this  system  ex- 
tends over  twenty-eight  towns  and  mining  settlements  of 
from  200  to  10,000  inhabitants  are  found.    The  system  is 
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heavily  overcapitalized,  the  funded  debt  alone  represent- 
ing more  than  twice  the  actual  cash  cost  of  construction 
and  equipment,  but  the  net  income  in  1893  was  apparently 
sufficient  to  meet  fixed  charges  and  leave  about  1  per 
cent,  for  the  stock.  The  low  ratio  of  operating  expenses 
(47.9)  is  due  in  part  to  the  cheapness  of  fuel,  but,  although 
the  roadbed  is  of  T  rail  throughout,  and  its  repair  and  de- 
preciation account  is  therefore  a  minimum,  it  is  probable 
that  the  ratio  of  operating  expenses  will  gradually  increase 
in  years  to  come. 

Case  No.  141  is  a  combination  of  Cases  Nos.  135  and 
139,  and  consists  of  three  street  railway  properties  serving 
fourteen  cities  and  towns  through  the  combined  farming 
and  manufacturing  district  previously  described. 

Case  No.  142  serves  a  rich  suburban  residence  and 
manufacturing  district  tributary  to,  and  (by  this  system) 
connected  with  a  large  and  important  city.  One  of  the 
most  important  features  is  a  heavy  business  traffic  between 
the  metropolis  and  an  adjacent  city  of  25,000  inhabitants. 
Six  or  eight  miles  farther  away  the  system  reaches  a  city 
of  nearly  60,000  inhabitants,  which  is  the  center  of  a  net- 
work of  lines  radiating  to  a  number  of  more  or  less  im- 
portant residential  towns  and  villages,  nearly  all  served 
by  the  system  under  discussion.  Still  farther  away  from 
the  metropolis  a  connection  is  made  with  the  system  de- 
scribed in  Case  No.  138,  and  the  combination  of  the  two, 
forming  the  most  important  interurban  system  represented 
in  the  table,  is  shown  in  Case  No.  145. 

Case  No.  143  is  a  combination  of  two  systems,  one  of 
which  has  been  already  represented  in  the  table  (Case 
No.  100)  as  serving  an  important  manufacturing  city  of 
about  60,000  inhabitants  and  a  group  of  suburban  town- 
ships. The  other  system  serves  a  city  of  over  90,000  inhab- 
itants about  six  miles  away,  and  an  interurban  line  con- 
nects the  two,  adding  about  8,000  to  the  total  population 
served.  This  case  is  hardly,  properly  speaking,  an  inter- 
urban system,  but  is  merely  represented  here  for  what 
interest  it  may  have  as  a  combination  case. 

Case  No  144  has  already  been  placed  in  the  tables 
(Case  No.  111)  as  a  city  system.  In  reality,  it  is  neither 
that  nor  an  interurban  system,  since  the  local  traffic  in  its 
principal  city  of  130,000  inhabitants,  and  in  another  of 
nearly  30,000  inhabitants  is  a  most  important  source  of 
revenue,  while  the  system  serves,  not  only  these  two  cities, 
but  six  others  of  from  2,000  to  20,000  inhabitants. 

All  of  the  interurban  systems  described  above,  with 
the  exception  of  the  two  smallest,  are  excellent  properties, 
and  are  safely  profitable.  There  can  be  no  question  that 
in  thickly  settled  manufacturing  and  residence  territory, 
a  network  of  lines  connecting  the  various  settlements  will 
be  well  patronized  for  both  pleasure  and  business  reasons. 
It  is  only  since  the  introduction  of  improved  forms  of 
motive  power  that  "pleasure  riding"  has  become  so  im- 
portant a  source  of  street  railway  revenue.  There  is  no 
reason  why  it  should  not  increase  in  years  to  come,  par- 
ticularly through  the  country  districts  served  by  inter- 
urban roads,  such  as  those  just  described. 

Nevertheless,  a  great  many  doubtful  interurban 
"schemes  "are  being  urged  upon  capital  in  these  later 
days.  The  great  difficulty  with  many  of  the  projects  is 
that  they  are  building  too  much  mileage  for  the  possible 
patronage.  It  cannot  usually  be  wise,  for  example,  to 
build  a  line  through  ten  or  fifteen  miles  of  farming  coun- 
try in  order  to  connect  a  village  of  2,000  inhabitants  with 
a  town  of  5,000  by  a  fifteen  minute  schedule — an  extreme 
case,  perhaps,  but  one  which  we  can  easily  find  paralleled 
in  recent  prospectuses. 

Of  a  somewhat  different  character  are  the  more 
ambitious  projects  for  connecting  important  cities  100 
miles  or  more  apart  by  a  system  of  electric  railways 
which  shall  develop  a  large  local  and  pleasure  traffic 
en  route,  with  little  expectation  of  through  business. 
Such  roads  come  in  direct  conflict  with  existing  steam 
railways,  and  naturally  arouse  their  bitter  opposi- 
tion. From  the  steam  railway  point  of  view  it  does 
not  seem  quite  fair  for  local  authorities  to  grant  to 
the  electric  railway  companies  the  free  use  of  costly  high- 
way systems  built  at  the  expense  of  the  public,  when  the 
steam  railways  have  been  obliged  to  purchase  their  rights 


of  way  and  to  assume  heavy  burdens  for  expense  of  grad- 
ing, bridges,  viaducts,  etc.  This  is  especially  an  injustice 
also  if  the  right  to  carry  freight  shall  also  be  granted  to 
companies  operating  upon  the  public  highways,  and  if 
the  attempt  is  made  to  obtain  such  rights  on  any  large 
scale  we  may  expect  a  "  war  of  corporations  "  of  the  most 
bitter  and  determined  nature. 

CONCLUSION. 

The  street  railway  field  has  been  so  thoroughly  ex- 
ploited, especially  during  the  last  five  years,  that  it  is  now 
difficult  to  find  many  wholly  new  opportunities  for  the 
profitable  investment  of  capital.  All,  or  nearly  all  the 
cities  of  the  United  States  of  10,000  inhabitants  or  over, 
together  with  perhaps  half  of  the  smaller  cities  exceeding 
2,500  inhabitants,  are  served  by  street  railways.  It  is 
probable  that  few  valuable  routes  in  these  cities  are  now 
unoccupied  and  it  is  certain  that  much  unprofitable  mile- 
age has  been  buillt.  During  the  past  five  years  extensive 
consolidations  have  been  made,  and  many  others  are  yet 
possible.  The  gross  street  railway  mileage  of  the  country, 
therefore,  is  not  likely  henceforth  to  show  more  than  a 
gradual  increase  unless  the  demand  for  interurban  systems 
shall  reach  large  proportions. 

Completing  this  hasty  and  imperfect  review  of  the 
street  railway  industry  in  the  United  States,  it  may  be 
said  broadly  that  the  substitution  of  cable  and  electric 
for  animal  motive  power  has  dignified  the  industry  and 
has  raised  it  immeasurably  in  the  estimation  of  investors. 
Its  future  is  bright,  and,  in  spite  of  the  many  instances  of 
unrealized  hopes  which  time  will  surely  bring,  its  intrin- 
sic earning  power  is  certain  to  compare  most  favorably 
with  that  in  other  fields  of  industrial  enterprise. 


Correspondence. 

Communications  on  all  subjects  of  Interest  to  street  railway  managers'are 
solicited.  Names  of  correspondents  may  be  withheld  from  publication  if  de- 
sired, but  must  be  known  to  the  editors.  The  correspondent  alone  Is  responsi- 
ble for  his  statements  and  opinions,  not  the  editors. 


Editors  Street  Railway  Journal: 

The  following  notice  appeared  in  the  March  issue  of 
the  Electrical  and  Street  Railway  Reporter  published  in 
New  York:  "  A  receiver  for  the  McGuire  Manufacturing 
Company,  of  Chicago,  has  been  applied  for  through  Rich- 
ard B.  Davis,  of  Petersburg,  Va.,  counsel  for  the  com- 
pany." Unless  very  carefully  noticed,  one  might  think  a 
receiver  was  asked  for  the  McGuire  Manufacturing  Com- 
pany, while  in  fact  the  McGuire  Manufacturing  Company 
is  asking  for  a  receiver  for  a  railway  company.  The  Mc- 
Guire Manufacturing  Company  is  one  of  the  strongest 
concerns,  with  as  high  a  credit  as  any  in  the  street  rail- 
way business. 

The  paper  referred  to  made  a  correction  in  its  April 
issue;  but  good  news  never  travels  so  fast  as  bad;  there- 
fore, we  ask  you  to  publish  the  above. 

Yours  very  truly, 

McGuire  Manufacturing  Company. 


A  certificate  of  the  consolidation  of  the  Metropoli- 
tan Street  Railway  Company,  the  Metropolitan  Crosstown 
Railway  and  the  Lexington  Avenue  &  Pavonia  Ferry 
Railway,  of  New  York,  was  filed  with  the  Secretary  of 
State,  May  28.  The  amount  of  the  capital  stock  of  the 
combination,  which  is  to  be  known  as  the  Metropolitan 
Street  Railway  Company,  is  $13,500,000.  There  are  nine 
directors,  as  follows:  Herbert  H.  Vreeland,  Thomas  F. 
Ryan,  R.  S.  Hayes,  Albert  W.  Fletcher,  H.  S.  Beattie  and 
Ralph  L.  Anderton,  Jr.,  of  New  York;  Daniel  B.  Has- 
brouck  and  Charles  E.  Warren,  of  Brooklyn,  and  Henry 
A.  Robinson,  of  Yonkers.  The  new  road  assumes  all  the 
debts  of  the  others,  amounting  to  $9,250,000.  The  shares 
of  the  new  company  are  to  be  given  share  for  share  for 
those  of  the  companies  combined.  The  capital  stock  is 
equal  to  the  combined  stock  of  the  three. 

An  electric  railway  has  been  put  in  operation  in 
Lyons,  France,  by  the  Compagnie  des  Omnibus  et  Tram- 
ways, of  that  city. 
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Y/e  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment ,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co., 
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Mr.  Robert  W.  Blackwell,  M.  I.  E.  E.,  39  Victoria 
Street,  London,  England,  has  been  appointed  European 
representative  of  the  Street  Railway  Journal.  Mr. 
Blackwell  is  well  known  among  street  railway  and  tram- 
way managers  on  both  sides  of  the  water.  He  was  president 
of  the  Bentley-Knight  Electric  Railway  Company,  of  New 
York,  from  1884  to  1890.  During  the  latter  year  he  re 
moved  to  London,  where  he  has  since  been  engaged  in 
electric  traction  matters,  having  been  associated  for  sev- 
eral years  with  the  late  Mr.  Anthony  Reckenzaun.  Our 
new  London  office  is  on  the  first  floor  of  the  New  Albany 
Buildings  overlooking  Victoria  Street,  the  great  thorough- 
fare between  the  Victoria,  Charing  Cross  and  Waterloo 
Stations,  and  close  to  the  Institutions  of  the  Civil,  Elec- 
trical and  Mechanical  Engineers. 


Hurry  Has  Been  the  Bane  of  street  railway  opera- 
tions to  a  greater  extent  than  is  often  realized.  Fran- 
chises have  been  secured  with  a  limiting  clause  that  the 
line  should  be  in  operation  at  a  certain  period,  or  exten- 
sions have  been  contemplated  for  the  purpose  of  meeting 
a  prospective  traffic  that  would  be  inaugurated  on  a  cer- 
tain date  incident  to  the  establishment  of  an  exposition, 
race  track  or  something  of  the  kind.  Also  under  fear  of 
adverse  climatic  conditions  hurry  orders  have  been  placed 
for  rolling  stock,  equipment.,  etc.  The  result  too  often 
is  that  the  appliances  of  the  roadway  fail,  owing  to  the  fact 
that  in  the  hurry  of  construction  some  of  the  minor  details 
had  been  overlooked  or  inferior  materials  employed.  The 
result  has  been  great  expense  for  repairs  and  renewals 
and  annoying  failures  that  would  never  have  occurred 
had  longer  time  been  allowed  for  perfecting  the  details 
of  equipment.  In  justice  to  themselves  the  manufacturers 
should  generally  refuse  to  fill  hurry  orders,  for  with  the 


best  intentions  the  chances  are  that  some  element  of 
weakness  will  be  found  in  the  machine  or  device  which 
will  ever  after  work  to  the  prejudice  of  the  firm. 


The  Exhibits  made  by  the  manufacturers  of  street 
railway  appliances  at  the  annual  conventions  of  the 
American  Street  Railway  Association  form  one  of  the 
most  interesting  and  instructive  features  of  these  gather- 
ings, and  are  greatly  appreciated  by  the  delegates  who 
thus  have  opportunity  to  inspect  in  practical  operation 
the  apparatus  designed  for  street  railway  service.  The 
executive  committee  of  the  Association  recognizes  the 
value  of  this  department  of  the  meetings,  and,  as  is  well 
known,  has  always  shown  the  utmost  willingness  to  assist 
towards  its  success  by  arranging  for  suitable  exhibition 
rooms,  and  in  other  ways  to  be  of  help  to  intending  ex- 
hibitors. In  the  circular  just  issued  by  the  secretary  of 
the  Association,  to  manufacturers  who  intend  to  be  repre- 
sented at  the  Atlanta  Convention,  next  October,  the  sug- 
gestion is  made  that  all  apparatus  intended  for  exhibition 
purposes  be  shipped  in  ample  time  before  the  meeting,  to 
insure  delivery  and  erection  at  the  Exhibition  Hall  before 
the  assembling  of  the  delegates.  We  cannot  too  strongly 
urge  compliance  with  this  important  point.  The  duration 
of  the  Convention  is  none  too  long,  as  it  is,  for  the  dele- 
gates to  become  acquainted  with  the  important  features 
of  the  apparatus  shown,  and  no  time  should  be  lost  after 
the  Convention  opens  in  preparing  exhibits  for  inspection. 


Much  Injury  Has  Been  Occasioned  the  legitimate 
street  railway  business  of  many  cities  by  the  organization 
of  new  companies  by  irresponsible  persons.  Fair  compe- 
tition is  often  a  benefit,  inciting  as  it  does  to  better  results 
and  a  more  perfect  service,  and  as  a  city  increases  in  size 
it  is  to  be  expected  that  new  companies  will  engage  in  the 
field  of  transportation.  There  are  other  kinds  of  compe- 
tition, however,  and  one  of  these  is  from  a  company 
which  has  been  organized  by  persons  who  have  no  real 
intention  of  keeping  control  of  the  road  after  cars  have 
been  put  in  operation.  In  many  cases  the  promoters  of 
such  companies,  in  order  to  secure  franchises  in  cities 
where  there  was  a  competition  between  themselves  and 
the  local  corporation  for  the  same  franchises,  have  made 
offers  to  the  local  authorities  to  pay  into  the  city  treasury 
extravagant  amounts  either  as  lump  sums  or  as  an  annual 
per  cent,  on  the  gross  receipts  for  the  franchises,  well  know- 
ing at  the  time  that  the  business  would  never  warrant  the 
outlay,  the  only  object  in  the  minds  of  the  promoters 
being  to  secure  the  franchises  and  in  some  way  to  dispose 
of  the  securities.  In  some  cases  these  offers  have  forced 
the  legitimate  competitors  to  agree  to  the  same  terms, 
and  we  now  find  roads  loaded  with  obligations,  which  if 
met  will  ever  tend  to  cripple  the  service,  while  they  leave 
but  little  encouragement  for  the  accumulation  of  suffi- 
cient funds  to  renew  the  plant  when  worn  out.  This  state 
of  affairs  should  serve  as  a  lesson  to  local  authorities,  and 
they  should  be  keenly  alert  to  know  the  antecedents  and 
intentions  of  the  promoters  before  granting  the  contem- 
plated franchise. 

The  Future  Prospects  of  the  Electric  Railway 
Construction  and  supply  business  seem  brighter  than 
ever  before.  The  field,  instead  of  growing  narrower  with 
the  general  electrical  equipment  of  the  present  horse 
roads,  is  broadening  in  many  directions,  and  with  the  new 


June,  1894.] 


THE  STREET  RAILWAY  JOURNAL 


367 


roads  made  possible  only  by  the  trolley,  there  are  now  as 
many  miles  of  railway  and  as  many  cars  to  be  equipped 
with  electric  apparatus  as  ever  before.  When  we  con- 
sider that  very  little  has  been  done  in  the  line  of  railway 
construction  in  other  countries,  and  that  interurban  lines 
of  considerable  length  are  certain  to  be  among  the  pro- 
ducts of  the  near  future,  it  is  easy  to  see  that  we  are  on 
but  the  threshold  of  an  era  of  extended  electric  railway 
transportation.  This  is  of  itself  a  distinct  advantage  to 
street  railway  companies  even  for  those  who  have  roads 
already  equipped.  The  larger  the  market  for  electric 
railway  apparatus  the  greater  the  stimulus  to  manufactur- 
ers to  develop  new  appliances  and  improve  those  already 
designed  and  in  use.  A  radical  change  in  practice  which 
forms  one  interesting  feature  of  the  evolution  of  the 
equipment  business  has  already  occurred.  This  is  that 
the  large  electrical,  manufacturing  and  supply  companies 
are  confining  themselves  more  to  the  simple  manufacture 
of  electrical  apparatus,  and  the  contractors  to  supplying 
only  the  labor  or  superintendence  required  in  road  equip- 
ment than  formerly.  The  selection  and  purchase  of  all 
parts  of  the  railway  equipment  are  being  done  more  and 
more  by  the  officials  of  the  railway  company  directly. 
The  effect  of  this  custom,  we  think,  will  be  beneficial  in 
two  ways.  In  the  first  place,  it  permits  the  street  railway 
companies  to  secure  their  supplies  directly  from  the 
manufacturer  without  the  use  of  an  intermediary  and  thus 
buy  at  better  prices.  And  secondly,  the  influence  on  the 
manufacturing  companies  must  be  better,  as  each  becomes 
responsible  only  for  the  equipment  which  it  supplies. 


To  Street  Railway  Companies,  as  to  other  busi- 
ness enterprises  in  general,  the  last  year  has  been 
unsatisfactory  from  a  financial  standpoint.  The  universal 
depression  has  been  indicated,  in  their  case,  by  a  general 
falling  off  in  receipts,  and  while  this  has  been  accompanied 
by  a  retrenchment  in  operating  expenses,  more  or  less 
extensive,  according  to  the  size  of  the  road,  it  can  safely 
be  said  that  many  roads  have  shown  a  large  de- 
crease in  net  receipts  per  mile  of  track  during  the  last 
nine  months.  While  this  is  true,  it  is  interesting 
to  notice  that  the  number  of  roads,  of  moderate  size  or 
larger,  which  have  gone  into  the  hands  of  receivers  has 
been  small.  None  of  the  prominent  street  railway  proper- 
ties were  declared  insolvent  during  the  year,  and,  so  far  as 
we  have  been  able  to  learn,  with  but  two  exceptions,  no  re- 
ceivers have  been  appointed  during  this  time  for  any  road  of 
prominence  in  any  city  of  over  50,000  inhabitants.  During 
the  same  period,  however,  there  has  been  a  very  large 
number  of  steam  railway  companies  which  have  gone  into 
receiverships  owing  to  their  inability  to  pay  the  interest 
on  their  funded  debts.  These  failures  have  not  only 
comprised  short  lines,  but  such  important  trunk  roads  as 
the  Reading,  Erie,  Northern  Pacific,  Union  Pacific,  New 
England  and  Atchison.  While  these  corporations  may  not 
have  enjoyed  a  very  high  reputation  for  financial  strength 
before  their  declaration  of  insolvency,  they  were  the 
owners  of  extensive  properties,  and  the  securities  of  all, 
especially  the  one  last  named,  were  held  by  many  for  in- 
vestment purposes.  Not  only  have  street  railway  com- 
panies held  their  own  as  shown,  but  many  have  built 
important  extensions,  re-equipped,  and  made  other  costly 
improvements.  In  fact,  the  total  amount  of  new  work 
done  in  the  reconstruction  of  existing  street  railway  prop- 
erties during  the  past  twelve  months,  so  far  as  we  can 


judge,  has  fallen  but  little  behind,  if  it  is  at  all  less  than, 
that  of  the  previous  year.  The  experience  of  the  last  year 
has  shown  that  street  car  travel  has  become  a  necessity  to 
the  majority  of  the  denizens  of  our  cities.  It  is  no  longer 
considered  a  luxury  to  be  dispensed  with  during  hard 
times,  and  the  continuance  of  the  traffic  can  be  depended 
on  with  more  certainty  than  on  the  steam  roads. 


Street  Railway  Men  at  Atlanta  are  already  mak- 
ing extensive  preparations  for  the  Convention,  October 
next,  and  unless  indications  mislead  us,  that  meeting  will 
mark  a  most  important  epoch  in  the  history  of  the  Asso- 
ciation. That  the  Association  has  done  a  most  important 
work  in  the  past  no  one  familiar  with  its  history  will 
deny,  but  that  the  time  has  come  for  anew  lease  of  life  by 
more  actively  taking  upon  itself  new  duties  as  the  field 
broadens,  is  evident.  In  other  words,  the  Association 
must  keep  abreast  of  the  progress  made  in  street  railway 
development,  and  should  lead,  not  follow.  We  hear  many 
suggestions  for  improvement  and  new  work.  Not  the 
least  among  them  is  the  matter  of  encouraging  exhibitors. 
This  feature  of  the  annual  gathering  is  important,  in  fact 
is  the  life  of  the  Convention.  A  correspondent  in  the 
April  issue  of  the  Street  Railway  Journal  called  atten- 
tion to  the  importance  of  the  Convention  setting  apart 
certain  fixed  times  to  inspect  the  exhibits  in  a  body.  All 
will  agree,  we  think,  that  this  should  be  begun  at  Atlanta. 
Many  manufacturers  go  to  large  expense  in  placing  an 
attractive  exhibit  before  the  Convention,  and  are  entitled 
to  every  possible  consideration.  Another  suggestion, 
which  comes  from  prominent  members  of  the  Association, 
is  that  the  work  heretofore  has  been  too  much  hurried, 
and  that  more  time  should  be  taken  by  the  Convention; 
that  the  sessions  should  continue  for  at  least  three  days, 
and  the  fourth  day  be  given  to  pleasure  trips,  inspecting 
points  of  local  interest,  etc.  We  understand  an  effort  will 
be  made  to  inaugurate  this  change  at  the  Atlanta  meet- 
ing. In  a  recent  conversation  with  President  Payne  he 
expressed  himself  as  heartily  in  sympathy  with  the 
changes  as  herein  outlined,  and  with  the  idea  of  greatly 
broadening  the  work  of  the  Association  in  the  future. 
We  believe  the  time  has  come  when  the  Association,  to  do 
its  best  work,  should  employ  someone  to  devote  his  entire 
time  to  its  needs.  The  most  natural  person  to  select  for 
this  position  would  be  the  present  secretary.  Mr.  Richard- 
son has  been  the  secretary  of  the  Association  from  its 
beginning,  and  deserves  great  credit  for  the  efficient  and 
business  like  manner  in  which  he  has  conducted  its  affairs. 
He  is  thoroughly  familiar  with  the  details,  and  is  alive  to 
the  future  needs  of  the  Association.  The  objects  to  be 
accomplished  are  most  worthy,  and  we  hope  to  see  marked 
advance  made  at  the  Atlanta  meeting. 


"American  Street  Railway  Investments"- -our 
long  promised  financial  supplement — will  be  ready  for  dis- 
tribution this  month.  We  should  be  ungrateful  indeed  did 
we  not  express  once  more  our  appreciation  of  the  hearty 
good  will  and  co-operation  which  have  been  so  freely  ex- 
tended to  us  by  the  street  railway  managers  of  the  country. 
This  friendliness  has  been  particularly  gratifying,  partly 
because  the  attempts  of  others  to  properly  cover  this  field 
have  been  to  a  much  less  extent  successful,  and  partly  be- 
cause it  is  evident  that  the  old  spirit  of  reserve  and  jeal- 
ousy which  has  for  a  long  time  prevented  street  railway 
investments  from  taking  their  proper  place  among  the 
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industrial  enterprises  of  the  country  is  passing  away. 
The  fact  is  generally  recognized  to-day  that  the  ability  to 
obtain  frequent  and  accurate  reports  concerning  the  op- 
eration of  important  properties  is  a  sine  qua  non  with 
those  who  are  sought  as  investors,  and  that  a  most  im- 
portant factor  in  the  demand  for  investment  securities  is 
a  market  so  broad  as  to  insure  ready  sale  under  pressure 
of  necessity.  "  American  Street  Railway  Investments" 
contains  a  careful  financial  description  of  nearly  1,000 
street  railway  properties  operating  in  over  600  cities  and 
towns,  a  large  amount  of  valuable  descriptive  and  statis- 
tical matter  bearing  upon  the  value  as  street  railway 
centers  of  over  fifty  cities  and  towns,  and  a  large  number 
of  maps  of  the  principal  systems.  Five  years  ago,  such 
a  publication  would  have  been  impossible.  To-day  it 
expresses  in  the  clearest  and  best  manner  possible,  the 
immense  strides  which  have  been  made  in  the  street  rail- 
way industry  by  the  introduction  of  the  cable  and  elec- 
tric systems  of  motive  power. 

***** 

Other  indications  of  this  striking  development  are 
found  in  the  series  of  articles  by  Mr.  Higgins,  which  are 
concluded  in  this  issue.  These  articles  are  unique  among 
financial  essays.  In  few  other  fields  of  industrial  enter- 
prise is  it  possible  to  compare  and  discuss  results  philo- 
sophically or  in  such  a  way  as  to  deduce  laws  or  general 
conclusions  to  any  such  extent  as  has  been  done  here. 
Mr.  Higgins'  work  in  this  field  has  received  the  profound 
and  thoughtful  attention  of  street  railway  managers  and 
financiers  throughout  the  country,  and  will  undoubtedly 
have  a  large  influence  in  shaping  the  future  of  the  in- 
dustry. Within  a  short  time  we  shall  announce  the  re- 
publication in  book  form  of  these  essays  with  the  author's 
corrections  and  additions. 


William  J.  Clark. 


No  man  connected  with  street  railway  interests  is 
more  widely  known  and  more  heartily  esteemed  by  his 
friends  than  William  J.  Clark,  who  has  just  been  appointed 
general  manager  of  the  railway  department  of  the  Gen- 
eral Electric  Company.  Few,  perhaps,  have  done  more 
to  advance  the  commercial  side  of  the  application  of  elec- 
tricity to  street  railway  purposes,  and  a  brief  sketch  of 
his  life  will  be  of  unusual  interest  at  this  period  of  his 
career. 

Mr.  Clark  was  born  in  Derby,  Conn.,  July  20,  1855. 
He  commenced  business  at  the  age  of  nineteen  in  the 
wholesale  and  retail  coal  firm  of  Merritt,  Clark  &  Son. 
This  connection  continued  until  1888.  From  1879  to 
1887  he  also  held  the  office  of  postmaster  at  Birmingham, 
Conn.,  and  prior  to  1887  held  other  important  political 
offices  in  that  State.  While  postmaster  at  Birmingham 
he  was  often  called  upon  by  the  post  office  department  to 
act  as  post  office  inspector.  His  investigations  included 
the  "  Star  Route  "  frauds,  frauds  in  the  Brooklyn  post 
office,  the  famous  mail  robbery  on  the  Chicago  &  St. 
Louis  Railway  post  office  route  in  1886,  and  the  Jersey 
City  post  office  burglary,  and  many  others.  Mr.  Clark's 
friends  will  recognize  his  characteristic  energy  and  clever- 
ness in  the  fact  that  while  acting  as  post  office  inspector 
he  succeeded  in  convicting  over  100  criminals,  and  failed 
to  convict  only  three.  This  was  no  child's  play,  and  Mr. 
Clark's  courage  was  tested  quite  as  much  as  his  skill  and 
ability.  In  one  instance  he  was  shot  at  twelve  times;  two 
attempts  were  made  to  poison  him,  and  another  conspira- 
cy to  assassinate  him  was  organized  by  the  post  office 
criminals. 

In  1886  Mr.  Clark  began  his  street  railway  career  by 
securing  a  charter  to  build  a  street  railway  connecting 
Ansonia,  Derby  and  Birmingham,  Conn.    In  1887  he  con- 


tracted with  the  Van  Depoele  Electric  Company  for  the 
equipment  of  this  line,  which  was  the  first  of  its  kind  in 
New  England.  This  enterprise  suggested  the  reorgani- 
zation of  the  Van  Depoele  Company,  and  the  negotiations 
which  were  begun  with  that  end  in  view  finally  culminated 
in  the  sale  of  the  Van  Depoele  electric  railway  patents  to 
the  Thomson-Houston  Company,  with  whom  Mr.  Clark 
became  connected  on  April  1,  1888,  as  general  agent  of 
the  railway  department.  In  this  year  he  also  succeeded 
in  securing  the  famous  amended  charter  of  the  Thomson- 
Houston  Company  from  the  Connecticut  Legislature.  It 
will  be  remembered  that  the  passage  of  this  charter 
caused  an  advance  in  the  stock  of  this  company  of  over 
100  per  cent.  Mr.  Clark  continued  to  act  as  general 
agent  of  the  Thomson-Houston  Company  until  its  con- 
solidation with  the  Edison  General  Electric  in  1892.  Dur- 
ing this  time  he  visited  almost  every  state  in  the  Union, 
and  was  instrumental  in  carrying  through  some  of  the 
very  largest  equipment  deals  ever  known  in  the  United 


WILLIAM  J.  CLARK. 

States.  He  also  distinguished  himself  by  his  skill  in  aid- 
ing many  of  the  greater  companies  in  securing  electric 
franchise  rights. 

After  the  formation  of  the  General  Electric  Company 
Mr.  Clark  was  put  in  charge  of  the  railway  department 
at  its  New  York  office.  He  remained  in  this  position 
until  October  1,  1893,  when  he  was  appointed  manager  of 
the  Cincinnati  office  of  the  same  company,  and  was  called 
from  that  place  to  take  his  present  position,  where  the 
best  wishes  of  his  many  friends  follow  him. 


The  regular  monthly  meeting  of  the  Massachusetts 
Street  Railway  Association  was  held  at  Young's  Hotel, 
Boston,  May  17,  thirty  being  present.  Col.  John  H.  Cun- 
ningham presided.  After  dining,  the  members  listened 
to  remarks  by  Hon.  Amos  F.  Breed,  of  Lynn,  Hon.  E.  P. 
Shaw,  of  Newburyport,  and  Hon.  Charles  B.  Pratt,  of 
Worcester. 


The  Middletown-Goshen  Traction  Company,  of  Mid- 
dletown,  N.  Y.,  commenced  operations  April  7.  The  offi- 
cers of  the  company  are:  President,  James  C.  Hinchliffe; 
vice-president,  M.  J.  Wightman;  secretary,  E.  J.  Wight- 
man;  general  manager,  W.  B.  Rockwell. 
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EDITORIAL  CORRESPONDENCE. 


FORT  WORTH,  DALLAS. 


Fort  Worth,  Tex. 

This  city,  although  one  of  the  youngest  in  the  State, 
is  one  of  the  most  progressive  and  enterprising,  and  hav- 
ing had  a  marvelous  growth  thus  far  presages,  what  its 
people  claim,  that  it  is  to  be  the  metropolis  of  Texas.  It 
became  an  incorporated  town  in  1872  without  a  single 
railway;  was  incorporated  as  a  city  in  1876  with  a  pop- 
ulation of  1,100,  but  now  has  a  population  of  about  33,500 
and  is  an  important  railway  center,  having  nine  lines  of 
steam  railway  connecting  with  all  parts  of  the  country. 

The  water  works  system  is  very  complete  and  was 
recently  erected  at  a  cost  of  $160,000,  and  is  apparently 
of  sufficient  capacity  to  supply  the  city  for  many  years  to 
come.  The  building  is  a  handsome  brick  structure,  and 
is  located  near  the  city  limits  on  the  west  side  of  the  city, 
and  supplanted  the  old  station  which  was  on  the  north 
side.  The  equipment  is  of  the 
Holly  type,  and  consists  of  two 
vertical,  triple  expansion,  con- 
densing engines  of  950  h.  p. 
each,  which  have  a  pumping  ca- 
pacity of  8,000,000  gals,  in  twenty- 
four  hours.  The  water  supply 
is  obtained  from  thirteen  artesian 
wells  which  are  located  in  the 
neighborhood  of  the  station,  and 
from  which  the  water  flows 
through  a  connecting  pipe  to  a 
large  cistern  or  reservoir  from 
which  it  is  lifted  by  the  pumps 
and  forced  directly  into  the  main. 
The  water  is  said  to  be  of  excep- 
tional purity. 

In  public  and  office  buildings, 
handsome  homes  and  school  and 
church  edifices,  Fort  Worth  is 
distinctively  rich.  The  new  city 
hall,  one  of  the  finest  municipal 
buildings  in  the  State,  cost  up- 
wards of  $125,000.  The  govern- 
ment building  or  post  office  cost 
$275,000,  while  the  new  car  house, 
now  in  process  of  construction,  is 

to  cost  $425,000.  All  these  structures  are  of  native 
sandstone  or  granite,  and  are  admirably  designed.  There 
are  thirty  manufacturing  establishments,  while  the  public 
improvements  in  the  line  of  sewers,  water  works  and 
sanitary  appliances  are  first  class  in  every  particular,  the 
city  being  regarded  as  one  of  the  healthiest  in  the  Union. 

STREET  RAILWAYS. 

The  street  railway  lines  embrace  about  forty  miles 
now  in  operation  which  are  controlled  by  four  companies, 
some  of  the  tracks  formerly  operated  having  been  aban- 
doned. The  gauge  of  all  the  lines  is  four  feet,  and  on 
all  the  T  rail,  spiked  directly  to  the  ties,  is  employed. 
This  construction  is  admissible  in  the  business  streets  as 
only  macadamized  pavement  is  employed,  the  wearing 
surface  of  which  is  composed  of  a  species  of  gravel  which, 
because  of  its  cementing  qualities,  forms  a  durable  road- 
way, and  which  is  found  in  great  quantities  along  the 
river  bottom. 

North  Side  Street  Railway  Company. 
This  company  operates,  under  a  lease,  the  lines  of  the 
Fort  Worth  Street  Railway  Company,  and  embraces 
twelve  and  one  half  miles  of  track,  all  of  which  is  now 
being  electrically  operated.  This  company,  like  many 
others,  having  been  unfortunate  and  having  suffered  from 
the  hard  times,  was  compelled  to  place  its  affairs  in  the 
hands  of  a  receiver,  and  the  property  has  recently  been 
sold  and  the  management  reorganized.  For  a  consider- 
able period  the  affairs  of  the  company  have  been  in  the 


hands  of  N.  Harding,  receiver,  and  the  operation  of  the 
lines  managed  by  G.  B.  Hendricks,  who  has  been  able  to 
show  quite  a  saving  over  operating  expenses.  The  lines 
of  the  North  Side  Company  were  the  first  to  be  electri- 
cally equipped  in  the  State  of  Texas,  having  been  started 
April,  1889,  The  original  equipment  consisted  of  Rae 
motors,  but  these  were  supplanted  in  1890  by  the  General 
Electric  F  30  type.  The  average  number  of  cars  now  run 
is  twelve,  and  these  are  all  of  Brownell  make,  and  are 
mounted  on  Bemis  trucks,  and  all  have  a  double  motor 
equipment.  The  Lappin  brake  shoe  is  employed,  and  is 
said  to  be  giving  excellent  satisfaction. 

One  car  is  equipped  with  an  anti-oscillating  device 
which  was  illustrated  and  described  in  our  February 
issue,  and  which  was  a  joint  invention  of  B.  F.  Cholor  of 
Fort  Worth,  and  G.  B.  Hendricks.  The  device  seems  to 
accomplish  all  that  is  claimed  for  it  so  far  as  we  could  ob- 


FIG.  1.— CAR  WITH  NON-OSCILLATING  TRUCK— NORTH  SIDE  RAILROAD  CO.,  FT.  WORTH. 


serve,  and  it  prevents  teetering  even  on  a  rough  track  and 
when  the  car  is  running  at  high  speed.  The  device  con- 
sists of  a  pair  of  levers  composed  of  flat  rolled  bars  or 
bars  of  malleable  iron,  which  are  placed  on  each  side  and 
just  under  the  car  body.  These  levers  are  fulcrumed  at 
the  journal  box,  and  joined  by  a  bolt  near  the  middle  of 
the  car.  The  outer  ends  are  attached  to  the  car  sill  by 
means  of  a  yoke  and  pair  of  vertical  spiral  springs  which 
can  be  adjusted  to  any  desired  tension  by  means  of  the  bolt 
which  holds  them  in  place.  Any  tendency  of  the  car 
body  to  go  down  at  one  end  operates  with  the  same  force 
to  pull  down  the  other  end,  and  corrects  the  tendency  to 
teeter.  The  device  can  be  attached  to  any  pattern  of 
truck  at  a  comparatively  small  cost. 

The  cars  are  provided  with  Brownell  fare  boxes  and 
operated  without  conductors.  On  the  Main  Street  line 
which  connects  with  the  Union  Depot,  and  on  which  the 
cars  are  run  to  connect  with  the  incoming  trains,  an 
assistant  superintendent  collects  the  fare  at  the  depot 
when  there  is  a  crowd,  and  deposits  the  amount  in  the 
box.  Special  attention  is  given  the  depot  traffic,  an  agent 
being  on  hand  on  the  arrival  of  trains  to  inform  incoming 
passengers  that  the  cars  pass  the  principal  hotels,  while 
these  agents  also  assist  the  passengers  in  regard  to  bag- 
gage transfer. 

The  power  station  is  located  on  the  west  bank  of  the 
river,  just  north  of  a  bridge  over  which  the  track  de- 
scends from  the  bluff  and  crosses  over  the  bottom  to 
the  stock  yards,  a  few  miles  west  of  the  city.  The 
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station  equipment  consists  of  a  500  h.  p.  Hazleton  boiler 
having  two  furnaces,  which  are  provided  with  Roney 
stokers  to  which  the  coal  is  delivered  from  hoppers,  first 
being  elevated  by  chain  and  spiral  conveyor.  The  fuel 
consists  of  Indian  Territory  and  Texas  coal  costing  from 
$2.35  to  $2.55  per  ton  delivered,  and  it  requires  about 
four  tons  per  day  to  operate  twelve  cars  for  seventeen 
hours.  There  is  also  an  auxiliary  equipment  of  two 
tubular  boilers  of  275  h.  p.  each. 

The  power  is  supplied  by  a  300  h.  p.,  cross  compound, 
condensing  Hamilton-Corliss  engine  having  cylinders 
r3  X  30  48  ins.  The  power  is  transmitted  from  the  fly- 
wheel by  nine  one  and  a  quarter  inch  continuous  ropes 
to  a  countershaft.  From  this  shaft  the  power  is  supplied 
by  leather  belts  back  to  three  D  62  Thomson-Houston 
generators.  In  the  early  installation  of  the  plant  ropes 
were  employed  for  transmitting  power  to  the  generators, 
but  these  were  abandoned  and  belts  substituted.  The 
feedwater  is  obtained  from  an 
artesian  well  275  ft.  in  depth  lo 
cated  some  little  distance  from 
the  station,  in  which  the  water 
rises  within  thirty  feet  of  the  top, 
and  from  which  it  is  pumped  into 
an  elevated  tank  holding  about 
10,000  gals.,  the  steam  for  operat- 
ing the  pump  being  conducted  to 
the  well  through  a  one  inch  pipe. 
The  water  is  said  to  be  absolutely 
pure  so  that  no  scale  forms  in  the 
boilers.  The  condensing  water  is 
obtained  from  the  river.  The 
home  made  oil  separator  has  been 
devised  by  the  engineer  of  the 
station,  which  consists  of  a  six  inch 
iron  pipe  about  two  and  one  half 
feet  in  length,  which  is  filled  with 
coils  of  old  baling  wire;  the  water 
being  led  into  this,  the  oil  collects 
on  the  wire,  and  is  led  off  through 
the  waste  pipe. 

EMPLOYES. 

Motormen  are  paid  $1.50  per 
day,  and  have  every  fifth  day  off. 
Country  bred  men  and  men  with 
families  are  said  to  make  the 
most  efficient  motormen.  A  very 
strict  watch  is  kept  over  the  men 
by  the  manager  and  his  assistants, 
and    they  are  discharged  when 

anything  goes  wrong.  If  men  are  seen  to  enter  saloons  or 
are  found  drunk,  whether  on  or  off  duty,  or  are  found  to 
be  associating  with  bad  characters,  it  is  a  cause  for  dis- 
charge. The  use  of  profane  or  vulgar  language  or  any 
discourtesy  to  passengers  is  also  regarded  as  a  cause  for 
discharge.  Strict  discipline  has  resulted  in  securing  a 
very  desirable  class  of  men. 

Motor  armature  repairs  are  made  in  the  company's 
shops,  but  generator  armatures  are  sent  to  the  St.  Louis 
Machine  &  Oil  Company,  St.  Louis,  for  repairs. 

The  franchise  of  the  company  was  given  for  ninety 
years  from  1876.  New  franchises  are  now  granted  for 
fifty  years. 

The  Fort  Worth  &  Arlington  Heights  Street  Railway  Company. 

This  line  was  originally  constructed  by  the  Chamber- 
lain Investment  Company  for  the  purpose  of  developing 
Arlington  Heights,  a  suburb  of  Fort  Worth,  about  five 
miles  distant,  and  embracing  a  tract  of  14,000  acres.  The 
line  is  single  track  and  about  six  and  a  half  miles  in 
length,  which  starts  at  the  Union  Depot,  foot  of  Rusk 
Street,  runs  along  this  street,  paralleling  the  lines  of 
other  companies  to  7th  Street,  then  turns  west  on 
7th  Street,  crosses  the  Clear  Fork  of  the  Trinity 
River,  and  continues  along  Arlington  Boulevard,  which 
is  125  ft.  in  width,  across  the  river  bottom,  and  ascends 
the  heights  over  a  grade,  for  about  a  mile,  of  4.2  per  cent. 
Four  cars  are  run  at  present  on  a  headway  of  from  seven- 


teen to  twenty  minutes.  On  the  level  strip  of  line,  across 
the  valley,  a  very  high  rate  of  speed  is  attained.  The  trip, 
including  stops,  is  usually  made  in  about  thirty  minutes. 

Thirty-five  pound  T  rail  is  employed,  and  outside  the 
city  limits  the  construction  is  of  the  ordinary  steam  rail- 
way type  with  gravel  ballast. 

The  rolling  stock  consists  of  over  five  closed  cars  and 
seven  open  cars,  mostly  built  by  the  Pullman  Company, 
there  being  two  closed  and  one  open  car  which  were 
built  by  the  Woeber  Brothers  of  Denver.  Three  types  of 
motors  are  employed,  there  being  two  equipments  of  Edi- 
son fifteen  horse  power  motors,  three  of  Thomson-Hous- 
ton of  same  capacity,  and  three  equipments  of  Westing- 
house  twenty  horse  power  motors. 

The  cars  are  provided  with  fare  boxes  of  the  National 
type  and  with  registers  of  the  same  make.  The  motor- 
men  collect  the  fares,  deposit  them  in  the  boxes,  and  ring 
up  the  registers.    In  summer,  when  the  traffic  is  heavy, 


FIG.  2.— INTERIOR  OF  POWER  STATION— FT.  WORTH  &  ARLINGTON  HEIGHTS  RAILWAY. 


conductors  are  employed.  Motormen  are  paid  $45  a 
month. 

The  cars  are  equipped  with  electric  heaters,  of  which 
three  different  types  are  employed,  and  the  New  Departure 
bell  is  employed  for  signaling. 

The  car  barn  is  located  at  the  terminal  of  the  line  at 
Arlington  Heights,  and  consists  of  a  wooden  structure,  of 
tasty  design  and  of  ample  capacity  for  storing  all  the 
company's  cars.  There  are  pits  and  the  usual  appliances 
for  the  car  and  motor  repairers.  One  portion  is  parti- 
tioned off  and  furnished  for  the  superintendent's  office, 
and  adjoining  it  is  the  store  room. 

The  power  station,  which  is  a  small,  brick  structure, 
is  located  on  the  Clear  Fork  of  the  Trinity  near  the 
bridge  where  the  line  crosses  the  river  and  at  the  city 
limits.  The  equipment  consists  of  three  Heine  safety 
boilers  of  no  h.  p.  each,  having  Roney  mechanical  stok- 
ers, and  the  usual  steam  pressure  carried  is  125  lbs. 
Texas  coal  is  employed,  which  costs  delivered  $1.40  per 
ton,  and  it  requires  about  six  tons  per  day  to  operate  the 
four  cars.  There  are  two  Ideal  engines  of  125  h.  p.  each, 
and  three  Edison  generators  of  fifty  kilowatts  each. 

To  the  usual  ventilating  tube  of  these  engines,  the 
superintendent  has  attached  a  four  inch  tin  pipe,  which 
connects  with  one  at  the  ceiling  and  passes  out  at  the 
roof  and  serves  to  carry  off  the  oily  vapors  which,  with- 
out this  precaution,  condensed  and  settled  upon  the  belt- 
ing and  the  machinery. 
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Arlington  Heights  is  a  very  attractive  locality  and 
is  rapidly  building  up.  The  elevation  is  about  135  ft. 
above  Fort  Worth,  giving  a  very  commanding  outlook, 
as  noted  in  the  introduction  to  the  notes.  There  are 
quite  a  number  of  very  fine  homes,  while  the  streets  are 
broad  and  well  graded  and  graveled,  and  are  bordered 
by  young  trees,  which  have  been  recently  planted.  The 
principal  attraction  of  the  location  is  "  Ye  Arlington  Inn," 
one  of  the  finest  all-the-year-round  hotels  in  the  locality, 
and  which  is  patronized  not  only  by  tourists,  but  also  by 
the  commercial  travelers  who  prefer  it  to  the  city  hotels, 
as  the  service  is  superior  to  that  found  in  most  cities.  It 
is  easily  reached,  as  the  cars  are  run  to  meet  all  trains, 
while  an  agent  is  at  the  depot  to  superintend  the  transfer 
of  baggege  and  look  after  the  comfort  of  the  travelers. 


S.  HORN, 

SUPERINTENDENT  FT.  WORTH  &  ARLINGTON 
HEIGHTS  RAILWAY  CO. 


GEO.  B 


GENERAL  MANAGER  NORTH  SIDE 
FT.  WORTH. 


The  exterior  of  the  inn  presents  a  pieasing  semi-coi- 
onial  design.  The  structure  is  four  stories  high  and  is 
built  of  a  combination  of  pressed  brick,  red  sandstone, 
and  natural  wood.  There  are  numerous  broad  verandas 
and  private  balconies.  The  interior  finish  and  furnish- 
ings are  apparently  of  the  best  the  experience  could  sug- 
gest, but  our  space  will  not  allow  a  description  in  detail. 
Beautiful  plants  and  shrubs  adorn  the  lawns  about  the 
hotel,  while  on  the  north  the  bluff  slopes  off  abruptly  to 
the  valley  park  200  ft.  below,  and  in  this  direction  one  of 
the  loveliest  views  is  had  of  the  surrounding  region.  The 
settlement  is  provided  with  an  electric  light  plant,  a 
water  works  plant  and  all  the  sanitary  requirements  of  a 
modern  city.  The  street  railway  company  runs  a 
freight  and  express  car  back  and  forth  between  Ft.  Worth 
and  the  Heights  several  times  a  day,  for  the  purpose  of 
transporting  groceries  and  other  freight,  which  is  deliv- 
ered from  the  station  by  wagons  to  the  residents,  free  of 
charge. 

The  town  of  Arlington  Heights  was  laid  out  with  the 
most  liberal  proportions,  and  a  large  sum  of  money  has 
evidently  been  spent  in  its  development,  there  being  a 
lake,  parks,  and  other  attractive  features;  and  had  it  not 
been  for  the  general  depression  in  business  affairs,  it 
would  have  doubtless  become  a  large  residence  city  equal 
to  the  expectations  and  plans  of  its  promoters.  It  is  only 
a  question  of  time,  however,  when  it  will  thus  develop  and 
make  a  handsome  return  for  the  investment. 

The  Fort  Worth  &  Arlington  Heights  Street  Railway 
Company  is  a  separate  corporation  from  the  Investment 
Company,  although  some  of  the  parties  are  interested 
in  both  enterprises.  H.  W.  Tallant  whose  death  is  re- 
corded elsewhere  in  this  issue,  was  president  of  the  street 


railway  company,  The  operation  of  the  line,  however, 
for  a  long  period  has  been  superintended  by  S.  Horn, 
who  also  has  a  general  oversight  of  the  lighting  and  water 
plants  and  the  other  property  of  the  Investment  Com- 
pany. Mr.  Horn  was  formerly  with  the  North  Side  Street 
Railway  Company,  and  supervised  the  original  electric 
equipment  of  that  system. 

City  Railway  Company. 

About  three  years  ago  the  lines  controlled  by  this 
company  were  electrically  equipped,  the  Detroit  motors 
being  employed.  These  motors  are  still  running,  but  the 
cost  of  keeping  up  repairs  is  very  great.  Formerly  the 
system  embraced  sixteen  miles  of  track,  but  only  ten  miles 
are  now  being  operated.  The  rolling  stock  consists  of 
fourteen  motor  cars,  only  four  of 
which  are  being  regularly  operated, 
and  those  are  run  with  fare  boxes, 
without  conductors. 

The  power  for  operating  the  sys- 
tem is  rented  from  a  neighboring 
lighting  plant,  the  company's  plant 
having  been  sold,  as  it  was  found  to 
be  cheaper  to  rent  power  than  to 
operate  the  plant. 

Motormen  are    paid    $1.50  per 
day,  and  have  every  fifth  day  off. 
Trackmen  receive  the  same  wages. 
D.   P.  Ouigg  is  superintendent, 
it  arid  in  charge  of  the  local  affairs  of 

m  the  company.    The  lines  will,  doubt- 

less, soon  be  sold,  and  possibly  con- 
[  solidated  with  some  of  the  other  sys- 

tems. 

The  Polytechnic  Street  Railway  Company. 

This  company  takes  its  name  from 
the  Polytechnic    Institute   which  is 
/  f  located  two  miles  and  a  half  from  the 

I     ,  jrl^  Union  Depot,  from  which  the  tracks 

run  out  to  the  Institute,  and  the  cars 
are  operated  by  animal  power.  Only 
one  car  is  run,  except  on  Saturdays 
and  Sundays,   when    two    cars  are 
operated.     It  takes,  ordinarily,  one 
hour  to  make  the  round  trip. 
The  region  is  rapidly  building  up,  and  the  line  will 
eventually,  doubtless,  develop  into  a  good  paying  one. 
Steps  are  being  taken  preparatory  to  equipping  the  line 
with  electric  power. 

At  present  the  affairs  of  the  company  are  being  man- 
aged by  E.  Fosdick,  with  Harry  G.  Borny  as  secretary. 

The  Mistletoe  Hill  Railway, 

which  was  operated  by  animal  power,  has  been  aban- 
doned, although  the  tracks  remain  in  the  streets.  The 
same  is  true  of  the  Riverside  Street  Railway.  The  ori- 
ginal car  equipment  of  the  latter  line  consisted  of  two 
thirty-six  foot,  eight  wheel,  straight  side  cars  which  were 
equipped  with  the  Rae  motors  These  cars  are  at  pres- 
ent stored  at  the  barn  of  the  Fort  Worth  &  Arlington 
Street  Railway,  at  Arlington  Heights,  and  will  doubtless 
be  re-equipped  and  operated  in  the  near  future. 

Dallas,  Tex. 

What  was  said  above  regarding  northern  Texas  and 
the  advantages  of  Fort  Worth  in  its  relation  to  the  sur- 
rounding region,  climatic  conditions,  etc.,  is  equally  true 
of  Dallas,  for  this  city  is  located  thirty-five  miles  due  east 
from  Fort  Worth  on  the  line  of  the  Texas  Pacific  Rail- 
way, and  between  the  two  cities  a  spirited,  but  friendly, 
rivalry  exists.  Dallas,  however,  is  some  years  older  than 
Fort  Worth  and  has  the  start  of  her  rival  in  population, 
in  amount  of  business  done,  and  in  the  general  appear- 
ance of  her  business  streets  and  public  buildings,  and 
somewhat  of  an  advantage  in  the  development  of  street 
railways. 

The  city  occupies  a  plateau  three  miles  square  on  the 
east  bank  of  the  Trinity  River,  about  350  miles  above  its 
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entrance  to  Galveston  Bay.  The  elevation  provides  for 
good  natural  drainage,  which  is  supplemented  with  about 
sixty  miles  of  sanitary  sewers  and  four  miles  of  storm 
water  sewers.  In  this  connection  should  be  mentioned  a 
very  excellent  water  works  system,  costing  $800,000, 
which  gives  an  abundant  supply  of  water,  which  is  drawn 
partly  from  the  river  and  partly  from  artesian  wells.  In 
time,  it  is  expected,  the  entire  supply  will  be  drawn  from 
wells,  the  quality  from  the  latter  being  soft  and  pure. 
The  amount  ol  water  pumped  by  the  station  is  41,030,000 
gals,  per  day,  and  there  are  two  large  settling  reservoirs, 
with  a  capacity  of  135,000,000  gals.,  while  a  third  with 
750,000,000  gals,  capacity  will  be  built.  There  are  fifty-six 
miles  of  water  mains,  with  all  the  necessary  hydrants  and 
connections. 

About  thirty  miles  of  the  city  streets  are  paved,  the 
material  employed  being  chiefly  bois  d'arc  sawn  and  round 
blocks  laid  on  a  gravel  foundation.  Bois  d'arc  is  a  native 
wood  practically  indestructible,  and  is  used  in  the  East  as 
a  dye  wood.  The  city  is  in  shape  like  a  fan.  Some  of  the 
streets,  unfortunately,  as  in  many  Southern   cities,  are 


FIG.  3. — CAR  HOUSE — QUEEN  CITY  RAILWAY,  DALLAS 

narrow  and  do  not  run  at  right  angles  or  parallel.  This 
is  occasioned  by  the  land  having  been  held  originally 
under  Spanish  land  grants,  measured  by  metes  and 
bounds,  or  located  by  warrants,  before  the  state  survey. 

All  the  public  improvements  in  Dallas,  have  been 
developed  on  a  liberal  scale,  and  with  a  view  to  pro- 
viding a  healthy  and  desirable  residence  city,  placing 
the  city  in  the  front  rank  of  Southern  cities  in  this 
respect,  and  showing  remarkable  enterprise  for  so  young 
a  city.  The  first  settler  is  said  to  have  located  here  in 
1 841,  but  the  place  was  not  incorporated  as  a  town  until 
1856,  and  in  1858  the  records  of  the  first  census  ever 
taken  show  a  population  of  only  1,299.  For  the  last 
twenty  years,  however,  the  population  is  said  to  have 
doubled  every  four  years,  and  now,  it  is  claimed,  the 
number  of  its  people  is  61,000,  including  the  suburb  of 
Oak  Cliff,  which  is  on  the  opposite  side  of  the  river. 
The  first  railroad,  that  of  the  Houston  &  Texas  Central, 
entered  the  city  in  1872,  the  Texas  Pacific  followed  in 
1876,  and  now  there  are  five  trunk  lines,  with  twelve  out- 
lets by  rail.  Not  only  does  the  city  enjoy  excellent  rail- 
way transportation,  but  by  improvements  being  made  in 
the  Trinity  River,  which  include  a  system  of  locks  and 
dams,  water  transportation,  it  is  expected,  will  soon  be 
had  with  the  Gulf  of  Mexico,  which  will  doubtless  serve 
to  keep  freight  rates  at  a  low  figure  for  all  time  to  come. 
The  river  is  virtually  only  a  canal  carved  out  by  nature 
with  steep  but  uncaving  banks,  and  with  sufficient  depth 
for  small  steamers  and  freight  barges.  Already  a  steamer 
is  plying  daily  between  Dallas  and  McCommas'  Bluff, 
thirty-five  miles  below.  From  its  location  (there  being 
an  immense  area  of  rich  and  productive  land  tributary  to 
it)  and  its  solid  and  substantial  growth  thus  far,  Dallas 
claims  to  be  the  Queen  City  of  the  Southwest,  and  may 


well  do  so,  for  the  possibilities  of  the  city,  as  a  manufact- 
uring center,  are  both  brilliant  and  innumerable.  It  is 
already  a  great  commercial  and  distributing  center  full  of 
ambition  and  the  genius  of  modern  life,  so  that  it  is 
bound  to  grow  to  a  still  greater  extent  within  the  next  few 
years.  In  this  connection  it  is  worthy  of  note  that  Dallas 
is  the  headquarters  for  Texas  and  part  of  the  Indian 
Territory,  for  the  trade  in  agricultural  implements  and 
farming  and  mining  machinery,  there  being  nine  houses 
engaged  in  this  line,  with  an  aggregate  of  sales  last  year 
amounting  to  $7,000,000. 

STREET  RAILWAYS. 

The  railway  lines  of  the  city  embrace  fifty-one  miles 
of  track,  and  are  controlled  by  five  companies,  which 
operate  by  both  animal  and  mechanical  power.    Nearly  all 
the  lines   make   the    Exposition    or  Texas   State  Fair 
Grounds  an  objective  point,  and  as  the  neighborhood 
is  well   built   up,  cars  are  run  throughout   the  year, 
but  during  the  Fair  season  cars  are  run  on  very  short 
headway.    The  location  is  about  two  miles  east  from  the 
business  center  of  the  city.  The 
tract  embraces  120  acres  and  is 
ornamented  with  shade  trees  and 
shrubbery.     There  are  two  race 
tracks,  one  a  mile  long,  while  the 
buildings  are  of  magnificent  pro- 
portions and  pleasing  in  design. 

The  Queen  City  Railway  Company. 

There  are  embraced  in  this 
system,  which  has  absorbed  the 
North  Dallas  Railway,  about  ten 
miles  of  track,  and  the  lines  are 
operated  under  the  direction  of  A. 
W.  Childress,  president  of  the 
company,  and  C.  L.  Wakefield, 
^  jflBBJw  1*1,  i  secretary  and  treasurer,  who  also 

acts  as  executive  officer,  with  R. 
S.  Wakefield  as  assistant  superin- 
tendent. The  principal  line  on  Elm 
Street,  the  retail  street  of  Dallas, 
was  originally  planned  for  a  cable 
road.    The  material  was  distribut- 
ed over  the  entire  distance,  three 
and  two-tenths  miles,  and  about  a  mile  and  a  quarter  of 
conduit  and  track  construction  was  completed  in  1891, 
when  the  work  was  suspended,  and  the  line  was  electrified 
in  1893,  tne  work  of  reconstruction  having  been  begun  in 
March,  and  the  line  started  the  first  of  August.    In  re- 
building the  cable  portion  the  slot  rails  were  removed, 
a  portion  of  the  concrete  and  the.tops  of  the  yokes  were 
broken  off  and  the  ties  for  the  new  construction  placed 
on  the  remaining  concrete  bed  with  a  gravel  cushion 
between.    A  forty-five  pound  T  rail  is  employed,  which 
is  spiked   directly  to  the  ties,  which  are  of  long  leaf 
yellow  pine  6x8  ins.  X  7  ft.  long,  and  cost  in  this  market 
$.40  apiece.    In  the  paved  streets  the  rail  is  spiked  directly 
to  the  ties  and  short  tie  blocks  are  used.    So  far  the  track 
is  standing  up  exceedingly  well.    The  overhead  construc- 
tion is  especially  fine,  all  the  latest  insulating  devices 
being  employed,  and  No.  o  trolley  wire  is  employed. 
Along  the  business  street  the  trolley  is  protected  by  three 
guard  wires  placed  about  two  feet  above  the  trolley,  sus- 
pended from  different  eyebolts  and  the  span  wires  are  then 
thoroughly  insulated.    Three  No.  0000  feed  wires  are  em- 
ployed, and  two  No.  0000  return  wires  connect  the  track 
with  the  station.    The  rails  are  joined  by  a  single  No. 
00  copper  bond  wire.    A  pressure  of  525  volts  is  carried, 
and  the  loss  has  been  found  to  be  only  2  per  cent.  The 
power  is  rented  from  the  Dallas  Electric  Light  Company, 
for  which  the  street  railway  company  pays  $3  per  day 
per  car,  which  are  run  usually  about  eighteen  hours. 
The  overhead  work  is  in  charge  of  W.  C.  Ure,  the  elec- 
trician, who  was  foreman  in  charge  of  constructing  the 
overhead  lines. 

The  rolling  stock  consists  of  six  open  and  twelve 
closed  cars  of  the  latest  design,  and  very  attractive.  Twelve 
of  these  were  manufactured  by  the  American  Car  Com- 
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pany,  and  the  other  six  are  mounted  on  McGuire  Colum- 
bian trucks,  having  a  six  foot  base  and  on  which  a  thirty- 
three  inch  wheel  is  employed.  Car  bodies  were  manu- 
factured by  the  St.  Louis  Car  Company,  and  mounted 
on  Bemis  trucks,  on  which  a  thirty-six  inch  wheel  is  em- 
ployed. There  are  twelve  equipments  of  W.  P.  30  Thom- 
son-Houston motors  and  six  single  equipments  of  F  No. 
40  Thomson-Houston  motors,  both  types  of  which  are 
standing  up  excellently  well  under  the  traffic.  Both 
rawhide  and  wave  pinions  are  employed,  which  are  pur- 
chased for  the  most  part  from  Davis  &  Cougill,  of  Omaha. 
On  some  of  the  lines  a  seven  minutes  headway  is  main- 
tained, and  on  others  it  is  twenty  minutes.  The  speed  is 
from  eight  to  twelve  miles  an  hour,  and  on  some  of  the 
divisions  the  cars  make  an  average  of  120  miles  a  day,  on 
others  115  miles.  The  lines  of  the  company  run  to  the 
Exposition  Grounds,  at  which  the  racing  tracks  are  said 
to  be  second  to  none  in  the  country. 

The  cars  are  run  without  conductors  and  are  pro- 
vided with  fare  boxes.  The  motormen  are  paid  twelve 
and  a  half  cents  an  hour,  trackmen  $1.50  per 
day.  The  fare  is  five  cents,  and  transfers  are 
issued  at  two  points,  one  being  at  an  exten- 
sion and  the  other  at  a  crossing.  Children's 
tickets,  good  for  children  under  ten  years 
of  age,  are  sold  fifty  for  $1.50;  these  tickets 
are  also  good  on  school  days  for  school  chil- 
dren of  all  ages.  All  passes  are  in  the  form 
of  tickets,  so  that  every  passenger  has  to 
deposit  either  ticket  or  fare.  The  conditions 
of  the  franchise  are  that  on  one  street  a  pay- 
ment of  $500  a  year  is  required,  on  another 
$600,  so  that  the  annual  payments  to  the  city 
amount  to  $100  per  car  per  year,  on  the  basis 
of  eleven  cars  now  in  service. 

The  car  barn  occupies  what  was  designed 
to  be  the  cable  power  station,  and  is  a  hand- 
some brick  structure  located  at  the  corner  of 
Peak  and  Elm  streets  within  the  city  limits. 
To  accommodate  the  electric  cars,  it  was 
necessary  to  raise  the  roof  over  the  storage 
tracks  about  four  feet.  There  are  six  storage 
tracks  and  one  pit  for  repairs,  capable  of  ac- 
commodating five  cars. 

One  portion  is  set  off  for  a  washing  room,  in  which 
a  concrete  floor  is  provided.  In  the  portion  which 
was  designed  for  the  power  plant  the  foundations  which 
were  prepared  for  the  engines  and  machinery  remain,  as 
do  also  the  walls  of  the  tension  runs.  A  portion  of  this 
section  has  been  provided  with  a  floor,  and  is  used  for  a 
store  room  and  a  repair  shop,  and  a  portion  of  the  front 
of  the  building  was  designed  for  the  company's  offices,  but 
has  never  been  finished,  and  is  now  occupied  by  the  train- 
men. Against  the  wall  outside  the  office  room  a  large 
blackboard  is  provided,  on  which  the  names  of  the  motor- 
men  and  leaving  time  are  written.  This  board  is  sup- 
ported by  hinges  and  can  be  swung  back  against  the  wall, 
being  so  arranged  that  both  sides  of  the  board  are  utilized 
for  names. 

By  a  recent  regulation  of  the  company  the  motormen 
are  now  all  uniformed  in  gray  cadet  suits  and  helmets  of 
the  same  color  for  summer.  The  neat  appearance  of  cars 
and  station,  the  politeness  of  the  employes  and  excellence 
of  discipline,  reflect  creditably  upon  the  management. 
Each  employee  is  practically  a  "  drummer  for  business  " 
for  the  road,  which  speaks  well  for  the  friendly  feeling 
which  exists  between  them  and  the  management. 

The  Dallas  Consolidated  Traction  Co. 

The  cars  of  this  company  are  operated  both  by  ani- 
mal and  electric  power,  there  being  twenty-two  cars  regu- 
larly run  by  mules,  two  animals  to  a  car,  and  ten  electric 
cars.  On  a  portion  of  Main  Street  both  systems  run  over 
the  same  track.  The  company  owns  in  addition  quite  a 
number  of  open  and  closed  cars,  which  are  not,  at  present, 
being  operated.  A  fire  on  December  5  last  destroyed  the 
Main  Street  car  barn  and  stables,  together  with  twelve 
motor  cars,  fourteen  other  cars  and  eighteen  mules. 

The  electric  portion  of  the  system  began  operating 


in  October,  1890,  and  in  October,  1892,  the  entire  system 
was  placed  in  the  hands  of  a  receiver,  and  has  since 
been  operated  under  the  direction  of  the  Court.  S.  P. 
Cochran  is  receiver,  and,  although  having  had  no  previous 
experience  in  street  railway  business,  has  managed  the 
business  admirably  and  in  an  economical  manner,  show- 
ing good  returns.  His  principal  assistants  in  the  man- 
agement are  J.  L.  Sale,  purchasing  agent,  and  Wm. 
Dresser,  superintendent.  Recently  an  addition  has  been 
made  to  the  electric  mileage  by  the  equipment  of  21,000  ft. 
of  double  track  and  24,000  ft.  of  single  tra<ck.  This  ex- 
tension was  over  an  outlying  district,  the  formation  being 
black  prairie  soil,  while  the  overhead  equipment  is  sup- 
ported on  center  poles  hewn  and  painted.  The  overhead 
construction,  which  has  now  been  in  service  for  about  four 
years,  began  to  show  signs  of  failure,  so  is  now  being 
thoroughly  overhauled. 

The  rolling  stock  was  principally  manufactured  by 
the  St.  Louis  and  Laclede  car  companies,  and  the  cars  are 
mounted  on  Bemis,  Brill  and  St.  Louis  trucks.  The  original 


FIG.  4. — CAR  ON  COMMERCE  STREET— DALLAS,  TEX. 

motor  equipment  consisted  of  both  Thomson-Houston 
and  Edison  machines.  There  are  six  motors  of  the  old  F 
30  type,  and  six  equipments  of  the  Edison  No.  6.  More 
recently  four  G  8  Thomson-Houston  motors  have  been 
added.  The  power  is  rented  from  the  Dallas  Electric 
Light  Company.  The  Street  Railway  Company  furnishes 
the  generators  which  consist  of  two  of  the  Thomson- 
Houston  D  62  type,  and  one  Edison  generator. 

Fare  is  five  cents.  Tickets  in  books  of  100  are  sold 
for  four  cents  to  working  girls  and  school  teachers. 
Tickets  in  books  of  fifty  are  also  sold  to  school  children 
for  three  cents,  good  at  any  hour  and  any  day.  Transfers 
are  issued  at  two  points  The  cars  are  run  without  con- 
ductors, fare  boxes  of  different  makes  being  provided. 

Ordinary  employes  receive  $1.25  a  day  for  the  first  four 
months  of  service,  $1.50  for  the  second  four  months,  and 
$1.75  alter  this.  They  are  allowed  one  day  off  every  fifth 
day  with  full  pay.  Thirty-three  regular  drivers  and 
motormen  are  employed,  and  fifteen  extras.  The  officers 
claim  to  have  a  very  excellent  class  of  men,  quite  a  num- 
ber having  been  in  the  company's  service  for  seven  years. 
The  cars  are  run  usually  until  eleven  o'clock  at  night,  and 
on  Saturday  and  Sunday  nights  until  twelve  o'clock. 

Since  the  fire  a  car  barn  has  been  improvised  from 
the  Live  Oak  Street  stable,  which  has  been  remodeled, 
and  a  portion  is  being  equipped  for  a  repair  shop.  On 
one  of  the  poles  in  front  of  this  barn  a  switch  is  provided 
with  which  the  barn  wires  can  be  cut  out  and  in.  When 
it  becomes  necessary  to  run  a  car  out  or  in  the  barn  an 
attendant  throws  the  switch  lever  and  holds  it  in  position 
until  the  car  is  in  place,  when  the  current  is  cut  out. 
This  arrangement  is  a  precaution  against  the  possibility 
of  fire  from  the  current  or  from  a  lightning  discharge. 

Quite  a  number  of  the  one  horse  cars  are  being  fitted 
with  a  s'ngle  motor,  and  are  to  be  operated  for  the  sum- 


374 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  6. 


mer  traffic.  None  of  the  grades  on  the  line  are  very 
severe,  the  surface  being  generally  level. 

The  cost  of  feeding  the  animals  is  about  $.14  a  day. 
Prairie  hay  is  fed  together  with  oats  and  corn  unground. 
Mules  cost  usually  from  $40  to  $50,  and  those  standing 
about  fourteen  and  a  half  hands  high  are  preferred. 

The  track  construction  consists  of  T  and  Johnson 
girder  rail.  The  girder  rails  were  formerly  laid  on  chairs 
in  the  paved  streets,  but  these  have  been  taken  out  and  a 
three  inch  block  substituted.  The  paving,  which  is  of 
bois  d'arc,  as  before  noted,  cost  $1.25  a  square  yard,  and 
there  is  also  considerable  macadam  pavement  on  the 
streets  through  which  the  lines  pass. 

The  Dallas  Rapid  Transit  Company. 

The  lines  of  this  company,  which  are  now  in  the 
hands  of  a  receiver,  were  built  about  four  years  ago  for 
the  purpose  of  developing 
suburban  property  on  the 
east  side  of  the  city.  The 
system  forms  an  irregular 
loop  of  about  seven  miles, 
half  of  which  is  in  the  city 
and  the  other  half  through 
a  sparsely  settled  district  on 
the  east  side  of  the  limits, 
together  with  a  line  cross- 
ing the  loop  near  the  cen- 


eight  Edison  double  reduction  motors  and  two  equipments 
of  Westinghouse  motors.  In  the  repairing  of  generator 
and  motor  armatures  the  superintendent  uses  an  insula- 
ting material  which  he  prepares  himself,  composed  of  as- 
bestos paper,  treated  with  boiled  linseed  oil  and  coach 
japan  varnish,  and  for  the  ends  of  the  armatures  he  em- 
ploys duck  which  has  been  treated  in  the  same  manner. 
This  is  prepared  and  hung  up  in  sheets  and  used  when 
required,  and  thus  far  has  proven  a  very  durable  material. 

The  cars  are  equipped  with  National  fare  boxes  and 
are  run  without  conductors.  Motormen  are  paid  $1.50  per 
day  for  twelve  hours'  work. 

The  car  station  is  a  plain  wooden  structure  located  in 
the  suburbs,  as  noted  above,  and  has  an  equipment  of 
tubular  boilers  and  two  Armington  &  Sims  eighty  horse 
power  engines  which  are  belted  direct  to  two  fifty  kilowatt 
Edison  generators.  Texas  and  Indian  Territory  coal  is  em- 
ployed for  fuel,  the  former 
of  which  is  $1.25  a  ton  and 
the  latter  $2.50  per  ton,  and 
the  daily  expense  for  coal 
consumed  for  the  operation 
of  six  cars  is  about  $6.00. 
In  addition  to  the  ordinary 
switchboard  equipment, 
the  superintendent  has  pro- 
vided several  home  made 
lightning  arresters.  One  of 
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ter,  of  about  three  miles. 
The  portion  outside  the 
paved  streets  is  virtually  a 
steam  track,  being  laid  with 
T  rails,  and  much  of  the 
way  through  private  prop- 
erty. By  economical  man- 
agement the  system  is  pay- 
ing expenses,  and  as  soon  as 
the  city  takes  on  a  new 
growth  it  will  doubtless 
prove  a  paying  proposition. 

Like  all  the  other  lines  of  the  city,  the  loop  passes  along 
the  front  of  the  Exposition  Grounds. 

The  power  station  is  located  on  the  eastern  part  of 
the  line  well  in  the  country  two  miles  from  the  post  office, 
and  near  the  line  of  the  Texas  Trunk  Railway.  The  sys- 
tem is  being  operated  under  the  supervision  of  George  T. 
Hartson,  who  in  his  capacity  combines  superintendent, 
electrician,  chief  engineer,  bookkeeper  and  master  of  re- 
pairs. Mr.  Hartson  has  had  a  long  experience  in  electric 
street  railway  work,  having  been  employed  on  the  early 
Sprague  electric  road  in  Richmond,  Va. 

The  rolling  stock  consists  of  ten  motor  cars,  but  only 
six  are  run  regularly.  Some  of  these  were  built  by  Lewis 
&  Fowler,  some  by  the  Pullman  Company  of  Detroit,  and 
others  by  the  St.  Louis  Car  Company.  All  are  mounted 
on  the  Manier  truck.    The  motor  equipment  consists  of 
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these  consists  of  carbon 
pencils,with  the  points  sep- 
arated about  one  sixteenth 
of  an  inch,  which  has 
proven  very  efficient,  but 
the  peculiarity  of  the  de- 
vice is  that  when  there  is  a 
heavy  load  on  the  line  a 
blue  flame  or  arc  is  noted 
between  the  points,  but 
RY.  co.  when  the  load  is  light,  al- 

though the  voltage  remains 
the  same,  no  arc  appears.  Two  other  lightning  arresters 
on  the  switchboard  are  made  of  serrated  copper  plates 
about  eight  inches  in  length  after  the  style  of  some  of  the 
early  lightning  arresters,  except  that  the  plates  are  longer 
than  those  usually  used.  In  case  the  plates  are  melted 
together  across  the  gap  by  an  arc  the  connection  is  cut 
out  with  a  knife.  The  trolley  wire,  which  is  composed 
of  No.  4  Birmingham  gauge  copper,  has  grown  crystal- 
ized  by  four  years  of  service  and  frequently  comes  down. 
The  experiment  is  being  made  of  using  a  three-eighths 
inch  steel  wire  for  a  trolley,  and  leading  in  a  current  from 
the  feeders  at  short  intervals,  the  object  being  to  get  a 
strong  trolley  wire  that  will  not  come  down  by  its  own 
weight.  The  economy  of  this  construction  is  not  yet 
apparent.  A  new  splicing  joint  has  been  devised  by  the 
superintendent  for  repairing  broken  trolleys.    It  consists 
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of  a  cast  bronze  rod  having  lugs  near  the  center,  and  flat, 
concave  ends.  The  ends  of  the  trolley  wire  being  bent, 
they  are  hooked  over  the  lugs,  and  the  wings  of  the 
joint  are  then  turned  over  to  embrace  the  wire,  making 


FIG.  5. — TROLLEY  WIRE  CONNECTOR— DALLAS,  TEX. 

a  smooth  track  for  the  trolley  wheel.  A  cast  iron  trolley 
wheel  is  being  employed  on  some  of  the  cars,  which  has 
proved  very  durable,  and,  in  the  opinion  of  the  superin- 
tendent, is  just  as  efficient  as  those  of  brass.  The  income 
of  the  line  being  limited,  the  superintendent  has  demon- 
strated the  old  adage  that  "  Necessity  is  the  mother  of  in- 
vention." 

The  Dallas  &  Oak  Cliff  Railway  Company. 

This  company  has  recently  been  reorganized.  The 
lines,  which  embrace  eleven  miles,  are  at  present  oper- 
ated by  steam  dummies,  but  are  to  be  electrified,  and  it 
is  expected  will  be  operated  by  electric  power  within 
ninety  days. 

The  president  of  the  company  is  Henry  C.  Scott,  of 
St.  Louis.  Vice-president  C.  F.  Carter  is  in  charge  of 
the  local  affairs  of  the  company  and  B.  F.  Sibert  is  super- 
intendent. This  is  also  a  loop  suburban  line  which  starts 
near  the  Court  House  in  Dallas,  runs  west  parallel  with 
the  river  for  a  short  distance,  then  crosses  the  river  bot- 
tom and  over  a  long  bridge  and  high  embankment,  and 
describes  a  circle  through  and  around  the  suburb  of  Oak 
Cliff  on  the  southwest  side  of  the  river  and  returns  to 
Dallas  over  a  second  bridge  further  down  the  river  at  the 
foot  of  Main  Street.  An  effort  is  being  made  to  secure  an 
entrance  into  the  heart  of  the  city  of  Dallas  from  some  of 
the  existing  lines. 

Oak  Cliff,  as  its  name  implies,  occupies  an  elevated 
plateau,  and  is  a  very  desirable  residence  location.  The 
present  population  is  about  4,500.  There  are  probably  in 
this  suburb  a  larger  number  of  beautiful  homes  than  in 
any  other  city  of  its  size  in  the  South. 

There  are  a  number  of  fine  school  buildings  and  a 
female  college  which  occupies  a  very  imposing  building, 
and  is  one  of  the  most  noted  schools  in  the  State.  As  a 
residence  city  the  location  has  many  attractions,  and  is 
bound  to  grow  in  proportion  to  the  City  of  Dallas,  so 
that  the  railway  system  will  doubtless  become  a  very 
important  one. 

North  Dallas  Circuit  Railway  Company. 

Only  two  cars  are  operated  over  this  system  at 
present.  Power  is  rented  from  the  Dallas  Electric  Light 
Company.  The  system  embraces  about  four  miles  of 
track,  laid  with  a  forty  pound  T  rail.  The  cars  are  equip- 
ed  with  Thomson-Houston  motors.  Royal  A.  Ferris  is 
general  manager  and  in  charge  of  the  local  affairs  of  the 
company. 

ADIEU   TO  TEXAS. 

We  take  a  reluctant  leave  of  Texas,  for  our  reception 
and  entertainment  have  been  so  generous  by  the  street 
railway  men  of  all  the  cities  we  have  visited  that  we  have 
been  made  to  feel  quite  at  home,  and  take  our  leave  with 
exalted  views  of  the  State,  its  resources  and  the  size  and 
beauty  of  its  principal  cities,  with  regret  that  time  has 
not  permitted  a  visit  to  some  of  the  other  cities  of  the 
state,  which  have  equally  as  complete  and  interesting 
railway  systems  as  those  in  the  four  cities  described. 
We  take  our  leave  over  the  lines  of  the  Texas  &  Pacific 
Railway,  which  occupies  the  same  relation  to  northern 
Texas  as  does  the  Southern  Pacific  to  the  southern  coun- 
ties, and  which  was  described  in  our  last  issue.  The  main 
lines  of  this  system  have  a  length  between  New  Orleans 
and  El  Paso,  the  western  terminal  on  the  Colorado  River, 
of  1,487  miles.  There  are  two  branches  between  the 
cities,  Marshall  and  Fort  Worth,  one  only  about  seventy- 
five  miles  north  of  the  other  and  going  through  some  of 
the  northernmost  cities  of  the  state. 

The  passenger  equipment  is  excellent  and  the  service 


efficient  in  every  particular.  The  territory  through  which 
it  passes  has  many  interesting  and  wonderful  features,  so 
that  a  tour  over  its  lines  is  very  enjoyable  and  instructive. 

C.  B.  F. 


Track  Construction  at  New  Orleans. 


We  present  herewith  a  sectional  engraving  showing  the 
type  of  track  construction  selected  as  standard  by  the 
New  Orleans  Traction  Company,  of  New  Orleans,  La. 
The  rail  is  eight  and  a  half  inches  deep,  of  the  Johnson 
girder  type,  weighing  from  ninety-three  to  100  lbs.  to  the 
yard,  and  the  joints  are  united  by  twelve  bolt  fish  plates 
the  bolts  being  one  inch  in  diameter. 

As  mentioned  in  our  April  issue,  the  peculiarity  of 
the  ground,  which  being  low,  is  exceedingly  wet  and 
spongy,  made  a  special  construction  necessary,  as  the  soil 
could  not  be  relied  upon  to  hold  the  ties  in  position.  The 


TRACK  CONSTRUCTION  AT  NEW  ORLEANS. 


surface  of  the  street  is  first  excavated  to  a  depth  of  about 
twenty  and  a  half  inches;  then  as  a  foundation  a  covering 
of  one  inch  cypress  plank  is  placed  at  the  bottom  of  the 
trench,  and  upon  the  planking  is  placed  a  layer  of  Rosetta 
gravel  from  six  to  eight  inches  in  thickness,  and  on  this 
gravel  bed  the  ties  are  placed  two  feet  centers.  The  rails 
are  spiked  directly  to  the  ties,  and  the  space  between  and 
over  the  ties  is  filled  with  the  excavated  material,  except 
where  block  paving  is  employed. 

The  company  has  recently  received  fifteen  miles  of 
feeder  cables,  500,000  circular  mills,  from  the  John  A. 
Roebling's  Sons  Company,  of  Trenton,  N.  J.  The  wire  is 
of  the  waterproof,  triple  braided  type,  and  the  company 
will  use  at  present  an  overhead  return,  although  an  under- 
ground copper  return  of  some  twenty  No.  o  wires  laid  in 
a  wooden  conduit  may  be  used  later.  The  rails  will  be 
bonded  with  three  No.  o,  tinned  copper  wires. 


Suburban  Roads  in  St.  Louis. 


There  is  talk  of  extending  the  Manchester  Road  line 
of  the  Lindell  Railway  Company  to  the  suburban  towns 
and  villages  of  Clifton  Heights,  Arloe,  Gratiot,  and  others 
within  the  city  limits,  and  out  into  St.  Louis  County. 

The  St.  Louis  &  Kirkwood  Electric  Railway  Com- 
pany has  awarded  the  entire  contract  for  its  construction 
to  the  Suburban  Construction  Company.  The  railway 
has  a  private  right  of  way  from  the  southwest  corner  of 
Forest  Park,  St.  Louis,  to  Meramec  Highlands,  St.  Louis 
County,  a  distance  of  about  fifteen  miles.  The  company 
is  capitalized  at  $300,000.  Its  city  connection  will  very 
likely  be  with  the  Lindell  Railway  line  at  Forsythe  Junc- 
tion. 

The  Manchester  Road  Electric  Railway  is  at  present 
constructing  its  roadbed,  and  the  Forest  Park  &  Clayton 
Electric  Railway  Company  is  ready  to  start  its  cars  very 
soon.  There  are  in  all  six  electric  roads  laying  tracks  in 
or  already  running  into  the  county,  the  latter  numbering 
four. 

The  St.  Louis  County  Street  Railway  has  been  run- 
ning its  line  from  the  city  limits  to  Normandy  for  a  month 
past.  Its  line  is  operated  by  horse  power,  but  will  be 
changed  to  electricity  some  time  in  the  near  future. 


An  electric  street  railway  was  opened  to  public 
traffic  in  Hamburg,  Germany,  on  March  29,  1894.  It  was 
constructed  by  the  Union  Electric  Company,  of  Berlin, 
and  the  overhead  trolley  system  is  applied.  This  street 
railway  has  thirty-five  kilometers  of  track  and  forty-two 
motor  cars,  each  of  them  equipped  with  a  General  Elec- 
tric fifteen  horse  power  motor. 
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Wood  Paving  in  Sydney,  Australia. 


The  city  of  Sydney  is  heavily  committed  to  the  use 
of  wood  blocks  as  a  material  for  the  pavement  of  the 
roadways.  According  to  City  Surveyor  Richards,  who 
has  kindly  sent  us  a  copy  of  the  last  annual  report,  that 
city  has  an  area  of  more  than  seventy-seven  acres,  or  a 
length  of  more  than  thirteen  miles,  laid  with  it.  The 
experience  in  Sydney  has  been  entirely  different  from 
that  of  New  York  City,  where  the  results  with  this  kind 
of  paving  have  been  far  from  satisfactory. 

The  different  timbers  used  and  the  amount  of  wear 
noticed  are  as  follows:  Blue  gum,  -JT  in.  per  annum;  ma- 
hogany, J  in.;  turpentine,  TT  in.;  brush  box,  J-  in.;  spotted 
gum,  \  in.;  Baltic,  -t\,-  in.;  colonial  cedar,  TV  in.;  black 
butt,  -J-(r  in.;  colonial  pine,  in.;  blue  gum,  y1^  in.  (about); 
red  gum,  T1,j  in.  The  cost  of  wood  paving  varies  from  2o.f. 
to  25s.  per  yard,  including  excavation,  etc. 


The  Capital  Railway  of  Frankfort,  Ky. 


In  the  great  distillery  district  of  Kentucky,  or  "Blue 
Grass"  region,  as  it  is  called,  little  or  no  attention  has 
been  usually  given,  when  locating  a  distillery,  to  the  matter 
of  transporting  the  output  or  supplies.  The  main  idea  in  the 
location  of  these  plants  has  usually  been  to  secure  a  pure 
and  sufficient  supply  of  limestone  spring  water,  this  being 
one  of  the  leading  causes  that  has  made  this  section  so 
famous  for  its  output  of  superior  whiskies.  The  Capital 
Railway  of  Frankfort  is  to  be  congratulated  on  being  the 
initial  enterprise  in  Kentucky  to  give  these  distilleries 
cheap  transportation  for  their  grain,  coal  and  wood  to 
their  plants,  and  their  output  of  whiskies  to  the  steam 
railway  connections.  In  the  city  of  Frankfort,  daily,  long 
lines  of  heavy  wagons  could  be  seen  handling  this  business, 
which  is  now  being  done  in  an  entirely  satisfactory 
manner  by  the  little  "Lightning  Bug,"  shown  in  Fig.  2. 


4 
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FIG.  1.— POWER  STATION— CAPITAL  RAILWAY  CO.,  FRANKFORT,  KY. 


Mr.  Richards  recommends  paving  with  close  joints  in 
distinction  from  the  original  theory  that  there  must  be  a 
broad  interval  filled  in  with  grouting  between  the  rows  of 
blocks  to  provide  the  necessary  foothold  for  the  horses, 
and  states  that  he  believes  that  any  of  the  following 
timbers  would  suit  admirably  for  so  paving  roadways: 
Blue  gum,  red  gum,  black  butt,  tallow  wood,  mahogany 
and  turpentine. 

Lack  of  space  prevents  our  giving  further  extracts 
from  this  most  interesting  report. 


The  Heilman  locomotive  was  to  have  commenced 
regular  service  on  the  line  between  Paris  and  Mantes 
before  the  end  of  May.  Careful  experiments  will  be 
made  to  learn  exactly  the  difference  in  consumption 
of  fuel  between  this  locomotive  and  an  ordinary  loco- 
motive. Plans  for  a  1,200  h.  p.  locomotive  are  being 
drawn  up. 


The  power  house,  illustrated  by  Fig.  1,  is  a  substantial 
brick  building  52X125  ft.,  with  a  double  track  barn  26X 
125  ft.  attached.  The  boiler  room,  which  is  separated 
from  the  engine  room  by  a  brick  partition,  is  only  35X52 
ft.,  and  contains  200  h.  p.  capacity,  boiler  plant,  with 
heater,  boiler  feed  pumps,  etc.  The  engine  room  con- 
tains two  100  h.  p.  Jenney  dynamos,  driven  by  one 
of  the  latest  type  of  Dick  &  Church  tandem  compound 
engines  of  200  H.  p.  capacity. 

The  switchboard  is  of  the  improved  Jenney  type  with 
marble  panels,  and  all  connections  are  made  from  the  rear 
of  the  board.  The  instruments  used  are  of  the  Weston 
make.  The  electrical  station  equipment  was  furnished 
and  installed  by  the  Jenney  Electric  Motor  Company,  of 
Indianapolis. 

Tests  of  the  generating  plant  have  been  made  with 
very  heavy  overloads,  the  apparatus  showing  remarkable 
results  in  the  way  of  regulation  and  capacity. 

The  freight  motor  car  is  of  a  special  design  twenty- 
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eight  feet  in  length,  mounted  on  a  pair  of  heavy  trucks, 
with  five  foot  wheel  bases.  The  body  is  extra  heavily 
built  to  withstand  the  severe  strain  of  having  loaded 
freight  cars  as  trailers,  and  in  appearance  is  very  much 
like  an  ordinary  baggage  car  as  used  on  steam  roads. 
Fig.  3  illustrates  this  car  hauling  three  box  cars  around  a 
curve.  Four  twenty-five  horse 
power  motors  controlled  by  a  sin- 
gle specially  designed  controller, 
are  attached,  one  to  each  of  the 
four  axles  of  this  car,  making  each 
wheel  a  driver.  The  total  weight, 
when  empty,  of  this  car  and  equip- 
ment, is  fifteen  tons,  and  when  not 
used  for  handling  full  loads  is 
used  for  handling  small  ship- 
ments, barrels  and  boxes. 

Besides  the  freight  motor  car 
described  above,  three  eighteen 
foot,  closed,  passenger  cars,  hand- 
somely finished,  painted  a  light 
and  attractive  color,  are  used. 
These  cars  are  equipped  with 
twenty-five  horse  power  motors 
and  haul  trailers.  The  cars  were 
made  by  the  Barney  &  Smith  Car 
Company,  of  Dayton,  O. 

The  track  is  a  fifty-six  pound 
T  rail  laid  on  6  X  8  in.  X  8  ft.  white 
oak  ties,  two  feet  between  centers, 
and  ballasted  with  crushed  blue 
limestone  rock.  Heavy  cuts  and 
fills  are  numerous,  the  nature  of 

the  country  through  which  this  road  runs  being  very 
mountainous  and  the  grades  very  severe,  being  in  some 
instances  8  per  cent.,  and  in  one  instance  a  reverse  curve 
was  necessary  on  a  7  per  cent,  grade,  but  even  here 
absolutely  no  difficulty  was  experienced  in  handling 
from  two  to  three  heavily  loaded  box  cars  with  the  freight 
motor  cars. 

The  overhead  line  is  of  the  Creaghead  patent,  flexible, 
side  bracket  construction,  specially  made  for  high  speed 
roads  in  the  suburbs,  but  in  the  city  is  side  pole  and  span 
wire  construction,  using  No.  o  trolley  wire. 

Frankfort  is  a  city  of  about  10,000  people,  is  the  capital 


city  and  river,  with  a  baseball  and  football  ground  and 
grand  stand,  dancing  pavilion,  band  stand  and  numerous 
summer  houses,  nice  walks,  rustic  seats  and  other  attrac- 
tions. 

The  design  and  construction  of  this  road  was  sup- 
plied for  the  contractor,  Frank  Whitley,  of  Springfield, 


FIG.  2.— ELECTRIC  LOCOMOTIVE— CAPITAL  RAILWAY,  FRANKFORT. 


O.,  by  the  Creaghead  Engineering  Company,  of  Cincin- 
nati, under  the  personal  supervision  of  George  R.  Scrug- 
ham.  The  stockholders  of  the  local  company  are  the 
principal  business  men  of  the  city,  of  which  Pat  McDon- 
ald is  president,  and  John  T.  Buckley  is  secretary  and 
general  manager. 

Electric  Emergency  Ambulances. 


The  question  of  ambulances  being  operated  in  St. 
Louis,  on  the  Union  Depot  Railroad  Company's  lines,  has 
been  agitated.    It  is  proposed  to  run  these  for  emergency 

calls  from  the  City 
Hospital  to  any 
point  on  the  above 
system,  which 
means  a  great  deal, 
as  it  reaches  most 
of  the  important 
points  in  the  cen- 
tral, northern  and 
southern  portions 
of  the  city.  The 
advantages  of  an 
ambulance  car  over 
the  ordinary  van 
can  readily  be  ap- 
preciated. They 
can  be  run  much 
more  rapidly,  are 
smoother,  and,  on 
account  of  size,  are 
more  comfortable 
for  a  patient  than 
the  ordinary  wag- 
on. 


FIG.  3.— ELECTRIC  LOCOMOTIVE  DRAWING  THREE  FREIGHT  CARS— CAPITAL  RAILWAY,  FRANKFORT. 


of  the  state,  and  has  numerous  manufacturing  establish- 
ments. The  railway  is  so  situated  that  it  covers  a  large 
area,  making  the  four  miles  of  track  used  for  passenger 
traffic  quite  profitable.  In  addition  to  which  the  manage- 
ment has  a  beautiful  park,  containing  about  forty  acres 
situated  on  an  elevation  of  about  500  ft.  overlooking  the 


Heald  &  Holli- 
pay,  of  Ironton,  O., 
are  promoting  the 
formation  of  a 
a  dummy  railroad  in 
Manchester  and  West 
secured  and  the  com- 


company  to  build  and  operate 
Adams  County,  O.,  between 
Union.  The  franchise  has  been 
pany  will  be  incorporated  during  June.  A  $40,000  bond 
issue  will  be  made.  The  distance  is  ten  miles,  and  con- 
struction will  be  begun  soon. 
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The  Johnson=Lundell  Surface  Contact  Electric 
Railway  System. 


The  different  systems  which  have  been  presented  to  the 
public  for  operating  electric  cars  without  the  use  of  over- 
head wires,  have  always  been  popular  with  the  general 
public.  The  trolley  system  per  se,  has  never  been  a  fav- 
orite with  most  city  residents,  and  it  has  only  been  per- 
mitted because  the  other  advantages  of  electric  cars  have 
more  than  counterbalanced  the  objections  to  the  system 
from  an  aesthetic  point  of  view.  This  general  desire  for  a 
method  of  operating  cars,  which  should  avoid  the  use  of 
an  overhead  construction,  has  been  evinced  by  the  popu- 
larity with  the  traveling  public  of  storage  battery  cars, 
and  the  interest  felt  in  conduit  systems  proposed  and  in 
operation  here  and  abroad.  In  connection  with  the  prac- 
tical operation  of  an  open  conduit  system  which  will  be 
tried  by  the  Metropolitan  Traction  Company  on  one  of  the 
uptown  avenues  in  New  York,  as  stated  elsewhere  in  this 
issue,  a  description  of  the  surface  contact  system  of 
Messrs.  Johnson  and  Lundell,  of  New  York,  will  not  be 
without  interest.  This  system  has  been  in  operation  for 
some  months  on  a  vacant  lot  at  the  corner  of  First  Avenue 
and  69th  Street,  New  York,  where  an  experimental  track 
1,200  ft.  in  length  has  been  installed. 

In  this  system  the  contact  conductor  is  laid  midway 
between  the  track  rails,  flush  with  the  pavement  as  shown 
in  Fig.  3.  The  current  is  taken  into  the  car  by  means  of 
a  metallic  brush,  which  bears  upon  this  center  rail,  the 
current  afterwards  returning  to  the  generators  at  the 
central  station  by  the  track  rails.  This  contact  rail  is 
divided  into  sections  about  eight  feet  in  length  and  insu- 
lated from  each  other.  By  an  ingenious  magnetic  device, 
which  will  be  described  later,  each  section  is  connected 


first  question,  that  of  drainage,  is  eliminated,  and  there  is 
no  excavation  with  resulting  movement  of  the  subsurface 
pipes  to  increase  the  first  cost  of  the  road. 

The  objections  which  have  been  met  with  in  systems  of 
this  kind  before,  such  as  difficulty  of  insulation  against 


FIG.  1.— SECTION  BOX— SURFACE  CONTACT  RAILWAY  SYSTEM. 

leakage,  complications  of  the  switching  devices,  the  diffi- 
culties encountered  at  crossings,  etc.,  seem  to  have  been 
entirely  overcome  in  the  Johnson-Lundell  system.  As 
these  are  points  about  which  a  street  railway  manager 


-.  ..>*»» 

FIG.  2— CAR  MOUNTING  GRADE— SU RFACE  CONTACT  RAILWAY  SYSTEM. 


with  the  feed  wires  only  when  the  car  is  directly  over  it. 
All  other  sections  are  entirely  out  of  connection  with  the 
source  of  supply,  so  that  there  is  no  possibility  that  pass- 
ing pedestrians  or  horses  can  receive  a  shock  by  touch- 
ing the  center  rail.  The  advantages  of  a  contact  system 
of  this  character  over  that  in  which  the  conductors  are 
carried  in  a  conduit  with  an  open  slot,  are  obvious  from 
the  standpoint  of  drainage  and  cost  of  construction.  The 


would  be  apt  to  inquire  first,  a  detailed  description  of 
methods  employed  to  operate  the  line  is  given  herewith. 
The  contact  rail,  or  working  conductor  in  the  experi- 
mental track,  consists  of  a  copper  faced  rail  mounted  on  a 
continuous  creosoted  stringer,  bolted  directly  to  the  ties, 
so  that  no  cutting  of  the  latter  is  necessary.  The  dis- 
tance between  the  track  rails  on  either  side  of  this  con- 
ducting rail  is  then  paved  with  asphalt,  extending  below 
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the  stringer.  This  makes  the  surface  conductor  water- 
tight against  seepage,  and  leaves  only  the  surface  water 
to  be  cared  for.  The  potential  used  is  only  300  volts,  and 
careful  tests  have  shown  that  even  if  the  track  was  sub- 
merged for  a  depth  of  two  inches — a  condition  impossible 
under  ordinary  conditions  for  any  great  distance — the 
leakage  per  car  in  operation  would  only  be  two  amperes, 
or  considerably  less  than  one  horse  power.  Experiments 
have  also  been  made  to  test  the  question  of  possible  leak- 
age under  the  worst  conditions  of  winter,  by  dumping  on 
the  tracks  slush,  mud  and  refuse  taken  directly  from  the 
streets,  but  in  no  case  was  the  maximum  leakage  given 
above  exceeded.  On  roads  where  there  is  heavy  vehicu- 
lar traffic,  and  where  asphalt  paving  between  the  rails 
would  not  prove  desirable,  Belgian  blocks  with  pitch  or 
tar  grouting  has  been  found  to  give  just  as  satisfactory 
results. 

The  question  of  leakage  and  insulation  of  the  contact 
conductor  having  now  been  disposed  of  in  a  satisfactory 
manner,  that  of  the  magnetic  devices  for  switching  the 
current  in  and  out  of  circuit  with  the  sections  is  to  be 
considered.  The  switching  devices  are  located  in  water- 
tight boxes,  placed  along  the  line  of  route  at  intervals  of 
every  forty  feet.  Each  box  is  hinged  on  brackets  in  its 
manhole  so  that  it  can  be  easily  inspected.  The  connec- 
tions are  made  with  copper-carbon  contact  switches,  oper- 
ated by  electro- magnets,  which  are  extremely  simple  in 
construction.  The  breaking  of  the  circuits  is  made  abso- 
lutely without  spark  or  arcing  by  an  ingenious  electrical 
device.  These  magnetic  devices  operate  equally  well 
when  cars  are  run  in  either  direction,  and  are  positive  in 
their  action. 

For  carrying  the  cars  over  switches,  crossings,  etc.,  of 
other  railways,  and  at  other  points  where  the  continuity 
of  the  conductor  rail  must  necessarily  be  broken,  the  in- 
ventors of  this  system  have  avoided  all  complicated  switch 
mechanism  in  a  novel  way.  This  is  by  the  use  of  a  stor- 
age battery  which  necessarily  need  not  be  of  large  capa- 
city, since  it  is  only  required  at  such  times.  In  fact,  with 
careful  judgment  on  the  part  of  the  motorman,  the  num- 
ber of  places  at 
which  the  battery 
may  be  used  can  be 
materially  reduced 
by  passing  over 
crossings  or  switch- 
es under  headway. 
The  battery  em- 
ployed is  of  the 
chloride  accumu- 
lator type,  in  which 
dislodgment  of  the 
active  material  and 
buckling  of  plates, 
the  two  great  draw- 
backs of  storage 
battery  traction  to 
street  cars,  are  im- 
possibilities. This 
battery,  owing  to 
its  small  capacity, 
occupies  compara- 
tively little  space  in 
the  car.  It  is  car- 
ried under  the  seats, 
is  connected  in  par- 
allel with  the  direct 
supply  of  current, 
and  is  operated  by 
the  same  controller, 
so   that  no  extra 

controlling  apparatus  is  required,  and  when  not  delivering 
current,  the  battery  is  being  charged  from  the  central 
station.  This  battery  is  also  employed  to  excite  the  sec- 
tion magnet  of  the  first  section  when  the  car  is  started, 
the  section  being  dead  when  the  current  is  off. 

The  car  shown  was  built  by  the  J.  G.  Brill  Company, 
of  Philadelphia,  Pa.,  and  is  equipped  with  a  single  thirty- 
five  horse  power  Lundell  motor,  geared  by  chain  and 


sprocket  wheels  to  both  axles.  The  armature  is  wound 
in  two  circuits,  so  that  the  controller,  which  is  of  an  im- 
proved series  parallel  type,  can  be  used.  To  avoid  any 
sudden  strain  on  the  armature  from  reversing  the  current 
or  otherwise,  an  ingenious  mechanical  device  for  trans- 
mitting power  is  introduced  between  the  armature  and 


FIG.  3.— VIEW  OF  TRACK—SURFACE  CONTACT  RAILWAY  SYSTEM. 

the  driving  sprocket  wheels.  Keyed  to  the  former  is  an 
iron  disk,  and  pressed  against  this  are  two  other  disks 
attached  rigidly  to  the  sprocket  wheels.  The  friction  is 
regulated  by  means  of  a  spring  bolt  and  nut,  and  the 
tension  is  so  regulated  that  the  disks  will  slip  in  case  the 


FIG.  4. — ENGINE  AND  LUNDELL  GEN  ERATORS— SU  RFACE  CONTACT  RAILWAY  SYSTEM. 

strain  on  the  armature  is  more  than  its  normal  load.  In 
this  way  the  motor  can  be  reversed  without  danger  of 
burning  out  any  of  the  armature  coils.  A  view  of  the 
power  station  is  shown  in  Fig.  4. 

The  underground  feeder  system  of  the  inventors  is 
also  used  in  the  experimental  track.  The  feeders  are  all 
enclosed  in  the  telescopic,  iron  armored,  insulating  con- 
duits of  the  Interior  Conduit  &  Insulation  Company. 
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The  inventors  of  the  system  are  well  known  in  elec- 
trical circles.  Mr.  Johnson  was  one  of  the  pioneers  in 
electric  railway  work,  having  been  president  of  the  Edi- 
son Electric  Light  Company  and  the  Sprague  Electric 
Railway  &  Motor  Company,  for  all  of  the  time  during 
which  the  systems  of  these  concerns  were  developed.  He 
is  now  president  of  the  Interior  Conduit  &  Insulation 
Company,  and  patentee  of  many  valuable  improvements 
in  the  electric  railway  and  lighting  fields.  Mr.  Lundell 
was  for  a  long  time  connected  with  the  Sprague  Electric 
Railway  &  Motor  Company,  and  is  the  inventor  of  the 
Lundell  type  of  dynamos  and  motors. 

The  Card  Electric  Street  liailway  Motor. 


The  Card  Electric  Company,  of  Mansfield,  O.,  whose 
stationary  electric  motors  are  well  known,  has  just  put 
upon  the  market  an  electric 
railway  motor  equipment 
which  possesses  a  number 
of  novel  features,  and  which 
is  doing  excellent  work  on 
several  roads.  We  present, 
in  the  accompanying  en- 
gravings, views  of  different 
portions  of  the  motor,  from 
which  a  very  good  idea  of 
it  can  be  obtained. 

Sufficient  power  capac- 
ity is  provided  in  the  motor, 
so  that  a  single  equipment 
only  is  required  upon  the 
ordinary  eighteen  foot  car, 
or  one  of  shorter  length, 
and  where  the  grades  do 
not  exceed  8  per  cent.  By 
using  only  one  motor,  it  is 
claimed  that  an  equipment 
just  as  reliable  and  just  as 
convenient  to  operate  is 
secured,  with  greater  sim- 
plicity, less  first  cost  and 

less  cost  for  repairs.  In  regard  to  traction,  the  company 
claims  that  one  motor  equipment  will  give  all  that  is  re- 
quired. This  is  shown  in  the  town  of  Mansfield,  where 
an  electric  road  equipped  with  four  fourteen  foot  and  five 
sixteen  foot  closed  cars,  two  eight  seat  and  two  nine  seat 
open  cars  have  been  in  operation  since  1888.    There  are 


per  car  may  be  necessary,  and  for  such  conditions  the 
Card  Electric  Company  is  designing  a  double  motor 
equipment  which  will  soon  be  placed  on  the  market. 

Two  views  of  the  motor,  with  case  closed,  are  given 
in  the  accompanying  engravings  (Figs.  1  and  2).  As  will 
be  noticed,  all  the  working  parts  are  entirely  protected 
within  the  cast  frame  of  the  motor,  and  all  dirt  and  moist- 
ure is  excluded.  Fig.  2,  which  is  the  rear  view,  shows  the 
steel  bar  for  strengthening  the  cast  extensions  which  form 
the  spring  supports.  The  bar  rests  in  grooves  cast  for  the 
purpose,  and  is  clamped  down  by  two  eye  bolts  fastened 
by  pins  between  the  hinged  ribs  at  the  bottom  and  clips 
over  the  top.  In  this  way  the  strain  is  equally  divided 
between  the  four  parts,  and  all  danger  of  breaking  after 
long  service  through  a  gradual  crystallization  of  the  cast 
metal  is  claimed  to  be  overcome.  An  important  feature 
of  the  motor  is  the  accessibility  of  all  parts.    The  motor 


FIG.  1  — FRONT  VIEW  OF  CARD  MOTOR. 


frame  is  hinged,  and  by  means  of  a  small  chain  block 
fastened  to  a  beam  of  the  car  body  and  to  the  lower  half 
of  the  motor  case,  one  man  can  raise  or  lower  the  latter 
with  ease.  The  armature  can  then  be  easily  taken  out  by 
removing  the  journal  caps. 

The  armature  core  is  built  up  of  the  best  magnetic 

iron,  and  is  slotted  to 
receive  the  conductors. 
The  slots  are  insulated 
with  mica,  as  are  also 
the  ends  of  the  core. 
The  shaft  is  hammered 
steel  four  inches  in  di- 
ameter through  the  core 
portion,  with  a  one  inch 


FIG.  2— REAR  VIEW  OF  CARD  MOTOR. 


FIG.  3.— COMMUTATOR. 


seven  and  a  half  miles  of  track,  and  a  number  of  grades, 
one  of  which  is  7^  per  cent.,  and  extends  1,500  ft.  The 
cars  are  equipped  with  a  modified  form  of  Daft  motor, 
and  although  only  one  motor  geared  to  one  axle  is  used 
per  car,  no  difficulty  has  been  met  with  in  securing  trac- 
tion. In  large  cities  where  large  cars  are  used,  and  trail 
cars  are  often  necessary  to  handle  the  traffic,  two  motors 


square  key  to  prevent  turning.  The  ends  are  reduced  to 
receive  the  commutator  and  oil  disk  without  reducing 
materially  the  strength  or  rigidity  of  the  shaft. 

A  view  of  the  commutator  is  shown  in  Fig.  3.  It  is 
simple  in  construction,  and  so  designed  as  to  be  easily 
removed  from  the  shaft.  An  important  feature  of  its  con- 
struction is  that  between  the  hubs  of  the  end  plates  is 
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located  a  rubber  ring  which  is  of  such  size  that  when  the 
commutator  is  on  the  shaft  it  will  fit  the  shaft  snugly  and 
effectually  prevent  any  oil  passing  through  to  the  arma- 
ture or  working  its  way  outward  into  the  commutator. 
Each  of  the  field  coils  is  wound  in  two  parts  and  separ- 
ately covered,  the 

first    with  muslin   

saturated  with  shei- 
lac,  and  then  with 
two  windings  of 
waterproof  tape.  It 
is  then  given  two 
coats  of  insulated 
compound.  After 
this  the  parts  are 
bound  together 
with  tape  and 
placed  in  an  oven 
heated  by  steam  to 
150  degrees  until 
every  particle  of 
moisture  is  driven 
out.  In  winding 
the  wire  on  the 
forms  each  layer  is 
coated  with  shellac 
until  saturated. 
The  gear  case  is 
made  of  malleable 
iron,  and  is  hinged 
so  as  to  be  readily 
removable. 

A  view  of  the 
motor  with  lower 
half  of  case  lower- 
ed is  shown  in  Fig. 
4.  This  engraving 
shows  a  novel  feat- 
ure of  the  equip- 
ment, a  commutator  turning  attachment  which  will  be 
found  most  convenient,  especially  on  small  roads.  Super- 
intendents have  found  that  no  matter  of  what  material 


the  centers,  and  the  armature  ever  after  will  run  eccentric 
with  the  shaft  and  soon  be  destroyed.  In  the  Card  motor 
equipment  the  commutator  can  be  turned  off  without 
removing  the  armature  from  its  bearings.  The  motor 
case  and  armature  is  first  lowered  and  the  pinion  released 


FIG.  4.— CARD  MOTOR  WITH  ARMATURE  LOWERED  SHOWING  COMMUTATOR  TURNING  ATTACHMENT. 

from  the  gear  wheel.  The  pinion  is  then  used  as  a  means 
for  turning  the  armature.  This  is  done  with  a  leather 
belt  making  connection  with  a  pulley  and  crank  handle 


FIG.  5.— CONTROLLER. 


FIG.  6 -CAR  WITH  CARD  MOTOR  EQUIPMENT. 


a  commutator  is  made  it  will  sometimes  need  turning 
off.  To  do  this  in  the  old  way  necessitates  the  taking 
of  the  armature  from  the  motor  and  sending  it  to 
a  lathe,  perhaps  in  some  machine  shop  some  distance 
away.    Here  a  careless  workman,  perhaps,  may  throw  out 


and  the  turning  attachment  shown  in  Fig.  4.  The  speed 
can  be  made  anything  desired,  and  as  good  a  job  of  turn- 
ing done  as  in  any  lathe. 

A  view  of  the  controlling  stand  is  shown  in  Fig.  5. 
The  operating  handle  is  connected  by  gears  to  the  switch 
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cylinder,  and  immediately  under  the  cover  is  the  reversing 
switch,  the  handle  extending  through  the  case  at  the 
right.  On  the  longer  shaft  are  placed  eight  cams  insu- 
lated from  it  by  heavy  hard  rubber  tubing  and  secured  by 
hard  rubber  pins.    Beside  each  cam  is  a  switch  fastened 


FIG.  7— CARD  CONTROLLER  SWITCH. 

by  a  suitable  bracket  to  the  back  near  the  shaft.  Each 
switch  is  provided  with  contact  pieces  to  engage  with  clips 
on  binding  blocks  fastened  to  the  back.  The  op- 
eration of  the  controller  switch  can  easily  be  seen 
from  Fig.  7.  By  it  there  can  be  no  drawing  out 
of  arcs  or  burning  of  contacts.  Each  switch  is 
an  exact  duplicate  of  all  the  others.  The  cams 
are  made  all  alike,  and  there  is  only  one  size  of 
machine  screw  and  wood  screw  used  in  the  entire 
stand.  The  flexible  method  of  suspension  is 
adopted,  the  motor  being  supported  both  from 
the  rear  and  the  front  and  equalizing  the  weight 
as  much  a  possible. 

Fig.  6.  gives  a  view  of  a  car  on  the  Fremont 
Street  Railway,  of  Fremont,  G,  equipped  with 
the  Card  motor.  The  truck  used  was  manufac- 
tured by  the  Fulton  Foundry  &  Machine  Com- 
pany, whose  factories  are  at  Mansfield.  The 
car  also  is  a  product  of  this  city's  industry,  having  been 
manufactured  by  S.  N.  Ford  &  Company. 

Exhibits  at  the  Atlanta  Convention. 


Further  information  can  be  obtained  from  N.  W.  L. 
Brown,  chairman  of  exhibits,  Equitable  Building,  Atlanta. 
Ga.,  or  upon  application  at  the  secretary's  office,  166 
Montague  Street,  Brooklyn. 

The  Association  is  anxious  to  extend  every  possible 
facility  to  intending  exhibitors,  and  all  who  expect  to  be 
represented  should  make  application  as  soon  as  possible. 


/  Electric  Freight  Cars. 

The  practice  of  electric  railway  companies  to  do  con- 
siderable freight  business  in  addition  to  passenger  trans- 
portation is  growing  to  be  more  common,  and  it  opens  up 
a  line  which  in  many  cases  may  prove  to  be  extremely 
profitable.  We  present  herewith  engravings  of  two  elec- 
tric freight  cars,  one  a  box  car,  and  the  other  an  open  car, 
which  have  been  recently  manufactured  by  the  New 
Castle  Car  Manufacturing  Company,  of  New  Castle,  Pa., 
for  just  this  class  of  work.    The  box  car  shown  in  Fig.  1 


FIG.  1  —BOX  FREIGHT  CAR. 


The  secretary  of  the  American  Street  Railway  Asso- 
ciation, Wm.  J.  Richardson,  has  issued  a  circular  to  intend- 
ing exhibitors,  detailing  the  conditions  under  which  the 
exhibits  will  be  made  at  Atlanta  next  October.  As  already 
stated,  the  exhibit  will  be  held  in  the  Machinery  Hall  of 
the  Piedmont  Exposition  Company,  of  Atlanta,  Ga.,  a 
plan  and  engraving  of  which  have  been  published  in  the 
Street  Railway  Journal. 

The  building  has  been  engaged  for  two  full  weeks, 
beginning  October  10,  and  ending  October  24,  thereby  giv- 
ing ample  time  for  the  removal  of  the  largest 
exhibits.  Several  intending  exhibitors  at  Mil- 
waukee, it  will  be  remembered,  were  sadly 
disappointed  by  the  non-arrival  of  their  goods 
until  after  the  meeting  was  over.  This  was 
in  large  part  due  to  the  congested  condition 
of  freight  traffic  on  trunk  lines,  owing  to  the 
World's  Fair  and  the  nearness  of  Milwaukee 
to  Chicago.  The  secretary,  therefore,  im- 
presses upon  all  intending  exhibitors  the  ad- 
visability of  securing  a  time  limit  delivery; 
better  still,  to  ship  in  plenty  of  time. 

A  blank  application  for  space,  copy  of 
rules  and  a  lithographic  sketch  of  the  floor 
space  similar  to  that  published  in  our  Febru- 
ary issue,  will  be  sent  by  the  secretary  to  all 
who  desire  space  for  exhibition  purposes.  This  plan 
shows  that  the  Convention  Hall  is  in  the  same  building 
and  on  the  ground  floor,  also  that  the  railroad  facili- 
ties for  freight  purposes  cannot  be  surpassed,  inasmuch  as 
the  tracks  on  one  side  run  the  entire  length  of  the 
building. 

It  is  stated  that  some  of  those  who  exhibited  at 
Milwaukee  have  already  applied  for  space  at  Atlanta,  and 
this  the  secretary  rightly  thinks  is,  perhaps,  the  best 
evidence  of  the  value  of  making  exhibits  at  these  annual 
meetings,  where  street  railway  men  gather  in  large  num- 
bers from  all  over  the  United  States  and  Canada. 


was  built  for  the  McKeesport  &  Wilmerding  Transfer 
Company,  of  McKeesport,  Pa.  It  has  an  eighteen  foot 
body,  and  is  equipped  at  each  end  with  a  regular  four 
foot  platform,  having  brake,  dash,  etc.  The  height  of  the 
car  inside  is  seven  feet,  and  it  is  lined  with  Georgia  pine 
flooring.  The  car  has  a  sliding  door  at  each  end,  and 
also  one  in  the  center  at  each  side.  The  car  is  mounted 
on  McGuire  Columbian  trucks  and  equipped  with  West- 
inghouse  motors. 

The  open  car  shown  in  Fig.  2,  is  eighteen  feet  in 
length,  equipped  at  each  end  with  a  four  foot  platform, 
containing  brakes,  gongs,  etc.  The  flooring  is  one  and  a 
half  inch  hard  wood;  the  railings  are  four  feet  high,  and 
so  arranged  in  sections  that  they  can  easily  be  removed. 
This  car  is  built  for  a  trail  car,  and  mounted  on  McGuire 


FIG  2.— FREIGHT  TRAIL  CAR. 

trail  car  trucks,  and  is  intended  to  be  used  in  hauling 
garden  truck  from  Neville  Island  to  Pittsburgh. 

The  electric  line  for  which  these  cars  have  been  built 
connects  with  the  West  End  Railway,  of  Pittsburgh,  and 
the  cars  will  be  used  to  enable  the  farmers  along  the  line 
of  route  to  market  their  products  in  Pittsburgh.  By 
their  means  freight  can  be  shipped  within  a  few  rods  of 
the  market  house  in  Pittsburgh  and,  of  course,  at  the 
smallest  possible  expense. 


The  Jackson  Street  cable  line  of  the  Sioux  City  Rail- 
way Company  was  changed  to  an  electric  line  last  month. 
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Boiler  Plant  of  the  Southern  Station  of  the 
Brooklyn  City  Railway. 

A  description  was  published  in  our  last  issue  of  the 
coal  handling  apparatus  of  the  southern  station  of  the 
Brooklyn  City  Railway.  A  view  of  the  boiler  room  of 
the  station  is  presented  on  this  page.  This  street  railway 
company  will  have  installed,  on  the  completion  of  its  east- 
ern power  station,  sixty-four  water  tube  boilers,  250  h.  p. 
each.  At  the  southern  station,  steam  is  taken  from  drums 
over  each  boiler  to  two  twenty  inch  mains  through  eight 
inch  wrought  iron  bends — these  appear  making  the  arch 
of  white  seen  in  the  view.  An  interesting  feature  of  the 
pipe  work  at  this  station  is  that  all  flanges,  eight  inches 
and  above,  are  permanently  joined  by  a  double  row  of 


on  the  other  track,  signifying  that  the  way  is  clear, 
and  that  it  can  come  ahead.  The  lamp  also  serves  as  a 
danger  signal  to  vehicles  and  pedestrians  crossing  the 
tracks  at  this  point.  It  is  lighted  up  by  an  incandescent 
lamp. 

San  Francisco  Cable  Sheaves. 


BOILER  ROOM— 52D  STREET  STATION  OF  BROOKLYN  CITY  RAILROAD  CO 

rivets.  The  main  pipes  are  all  in  duplicate,  and  doubly 
connect  both  to  the  boilers  and  to  the  engines.  The 
feedwater  mains  are  also  run  double. 

The  three  plants  at  present  operated  by  this  company 
will  generate,  when  completed,  21,000  h.  p. 

All  of  the  exposed  steam  surfaces,  and  also  the  feed- 
water  system  and  the  steel  flues  have  been  insulated  with 
magnesia  coverings,  by  Robert  A.  Keasbey,  of  New  York. 

This  station  is  especially  interesting  as  being  one  of 
the  largest,  and  among  the  best  and  most  thorough  install- 
ations of  non-conduction  covering  that  has  been  applied 
to  what  is  practically  a  single  establishment. 


A  Danger  Signal  for  Electric  lioads. 


The  Lindell  Railway  Company,  of  St.  Louis,  has 
adopted  a  very  ingenious  signal  on  its  Washington  Ave- 
nue line,  at  Grand  and  Lucas  Avenues.  There  is  a  double 
track  curve  at  the  point  mentioned.  About  the  center  of 
the  curve,  overhead,  is  a  signal  lamp  with  a  red  semaphore 
on  one  side  and  a  white  one  on  the  other,  at  right  angles  to 
the  first.  It  is  so  arranged  that  when  a  car  approaches 
the  curve  from  either  direction,  the  red  light  appears  to  a 
car  coming  the  other  way,  and  thus  prevents  two  from 
rounding  the  curve  at  once,  averting  a  collision.  The 
whole  device  is  worked  by  the  trolleys,  and  the  points, 
one  on  each  street,  at  which  they  strike  the  piece  commu- 
nicating the  current  to  the  lamp  mechanism,  are  at  an 
equal  distance  from  the  curve,  and  thus  the  car  nearer 
the  curve  has  the  right  of  way.  The  trolley  of  the  latter, 
on  reaching  the  middle  of  the  curve,  strikes  another 
point  which    turns   the  white    light   towards    the  car 


The  engraving  herewith  shows  in  vertical  section, 
through  its  shaft,  a  type  of  cable  sheave  which  has  given 
excellent  results  on  two  of  the  cable  railways  in  San 
Francisco. 

The  speed  of  all  the  cables  in  that  city,  excepting 
two,  is  eight  miles  per  hour,  or  704  ft.  per  minute. 
Now  as  the  usual  size  of  carrying  pulleys  is  from  ten  to 
twelve  inches  diameter,  this  makes 
their  speed  230  to  275  revolutions 
per  minute.  The  sheaves  are 
spaced  thirty  feet  apart,  and  the 
weight  of  the  one  and  a  quarter 
inch  steel  rope,  supported  by  each 
sheave,  is  seventy-five  pounds.  As 
a  mile  of  double  track  requires 
352  sheaves,  the  items  of  first  cost, 
lubrication  and  renewal  have  been 
very  carefully  considered  by  the 
railroad  companies. 

To  sum  up,  the  conditions 
under  which  each  sheave  runs  are, 
therefore,  these  :  220  to  270  revo- 
lutions per  minute  for  eighteen  to 
twenty  hours  every  day  in  the 
year,  supporting  a  weight  of  about 
seventy  five  pounds.  The  sheaves 
are,  of  course,  under  ground,  and 
get  a  great  amount  of  dust  and 
grit,  and,  in  rainy  weather,  mud 
and  water. 

The  form  of  sheave  and  box 
shown  was  adopted  about  three 
years  ago  after  a  thorough  trial,  a 
pulley  with  these  boxes  being 
placed  on  the  road  and  run  for 
fourteen  months  with  one  filling 
of  lubricating  compound. 

The  sheave  is  made  of  old 
steel  wire  cable  melted  up,  which 
produces  an  exceedingly  hard  and  brittle  casting,  so 
hard  in  fact,  that  a  soft  iron  hub  center  has  to  be  in- 
serted in  the  mould  so  that  the  sheave  can  be  bored.  This 
boring  is  absolutely  the  only  machine  work  required. 


SECTION  THROUGH  SHAFT— CABLE  SHEAVE. 

The  arms  are  made  curved  to  prevent  cracking  when  the 
metal  cools,  as  there  is  very  little  strength  in  this  kind  of 
material.  The  rim  is  heavy  and  acts  as  a  flywheel,  so 
that  when  the  rope  is  raised  from  the  sheave  by  the  grip 
of  a  passing  car,  the  wheel  does  not  lose  its  speed,  and 
when  the  rope  again  falls  there  is  no  dead  wheel  to  set  in 
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motion.  This  thick  rim  and  hard  material  also  insure  a 
long  run  before  the  sheave  is  worn  out  by  the  cable. 
The  rim  is  made  three  inches  wide,  so  that  there  is  little 
danger  of  the  rope  falling  off.  The  shaft  is  cold  rolled, 
so  it  requires  no  turning. 

The  main  portion  of  the  box  is  cast  iron,  and  is  bolted 
directly  to  the  wrought  iron  yoke  which  carries  the  track 
and  slot  rails.  The  bolt  holes  are  made  slotted  one  way 
in  the  casting,  and  punched  slotted  the  opposite  way  in 
the  yoke,  so  that  the  box  can  be  adjusted  in  all  directions. 

The  babbit  is  cast  separate  and  dropped  into  the  box; 
it  is  a  loose  fit,  but  centers  on  the  tapering  sides.  When 
it  becomes  worn  out  it  is  easily  removed  with  a  hook,  and 
a  new  one  dropped  into  its  place.  The  old  babbits  are 
melted  and  recast,  so  that  there  is  no  waste. 

The  babbit  forms  a  half  bearing,  which  is  all  that  is 
needed,  as  the  pressure  is  always  downward.  The  top  of 
the  box  is  filled  with  heavy  lubricating  compound,  which 
rests  directly  upon  the  shaft.  There  is  a  wooden  slip  in 
the  front  end  of  the  box  to  prevent  the  compound  from 
working  out  or  the  dust  from  getting  in.  The  cover  is  of 
sheet  iron  and  is  hinged.  When  the  rope  jumps  off  the 
sheave,  as  it  sometimes  does,  it  runs  on  this  smooth  cover, 
and  so  is  not  injured,  until  the  next  car  passes  and  re- 
places it. 

The  flange  for  bolting  is  placed  central,  so  that  one 
box  does  for  either  right  or  left  side  of  the  pulley. 


New  2,000  H.  P.  Walker  Generators. 



A  special  feature  of  the  electrical  work  of  the  Walker 
Manufacturing  Company  is  the  construction  of  large, 
direct  coupled  generators.  A  recent  machine  built  by 
this  company,  has  a  capacity  of  2,000  h.  p.,  ten  poles,  and 
runs  at  a  speed  of  eighty  revolutions  per  minute.  The 
manufacturers  will  make  three  sizes  of  generators  on  this 
plan,  namely  1,500  h.  p.,  2,000  and  3,000  h.  p.  capacity. 

The  bed  plate  of  the  machine  is  cast  in  one  piece,  and 
rests  on  a  solid  stone  or  brick  foundation  which  is  made 
a  part  foundation  of  the  engine.  From  this  foundation  is 
built  the  enormous  masses  of  iron  which  go  to  make  up 
the  completed  machine.  The  engine  shaft  carries  the 
armature  and  commutator  directly  attached  to  it.  The 


Walker  Manufacturing  Company  also  manufactures  the 
large  shafts  and  flywheels  for  many  of  the  engine  build- 
ers, and  it  is  very  convenient  for  a  purchaser  of  a  direct 
coupled  plant  to  have  the  entire  engine,  shaft,  flywheel, 
armature  and  steel  magnets  made  at  the  same  place,  as 
they  are  all  fitted  together  in  the  shop,  and  everything  is 
made  fast,  and  put  in  good  order  before  shipment. 

These  are  probably/the  largest  power  transmitting 
dynamos  madfc  in  the  world,  and  no  pains  are  spared  in 
making  them  perfect  in  every  particular.  They  run  from 
no  load  to  full  load,  and  even  50  per  cent,  overload,  with- 
out the  slightest  sparking  at  the  commutators,  or  heating 
in  any  of  its  parts,  and  run  quietly,  without  the  noise  so 
common  to  large  generators.  The  brushes  are  all  moved 
at  one  time  by  the  hand  wheel  fastened  to  the  base  of  the 
machine.  The  lower  brushes  and  also  part  of  the  machine 
are  reached  by  steps  leading  down  into  the  pit  below,  so 
that  every  convenience  for  operation  is  provided  for. 

The  facilities  of  the  Walker  Manufacturing  Company 
for  making  large  castings  enables  it  to  make  every 
part  of  these  machines.  Each  individual  casting  is  made 
as  large  as  is  practicable  to  carry  on  freight  cars  and  to 
erect  in  plants.  This  company  is  bringing  about  a  new 
era  of  large  power  transmitting  machinery  for  both  street 
railroad  work  and  long  distance  transmission,  and  is  also 
going  largely  into  electrical  apparatus  for  elevated  rail- 
ways and  interurban  and  cross  country  railroad  appara- 
tus. These  machines  are  arranged  to  be  direct  coupled 
to  either  vertical  or  horizontal  engines,  and  also  arranged 
to  be  attached  to  both  tandem  and  cross  compound  and 
triple  expansion  engines. 


Earnings  of  Street  Railroads. 


The  following  table  has  been  compiled  by  L.  W.  Ser- 
rell,  M.  E.,  from  the  reports  of  the  railroad  commissioners 
of  different  states.  It  shows  the  comparative  statistics  of 
twenty-one  street  railway  companies  in  towns  of  50,000 
inhabitants,  or  less,  and  in  different  sections  of  the  coun- 
try. It  gives  the  population  of  the  various  cities  men- 
tioned, the  number  of  times  the  population  is  carried  per 
annum,  the  ratio  of  the  operating  expenses  to  the  gross 
receipts,  etc. 


Operations  of  21  Electric  Roads  in  Towns  of  60,000  Inhabitants  or  Less;  Compiled  £rom  R.  R.  Commissioners'  Reports. 


Name  of  Road  or  City. 


Auburn,  N.  Y  

Amsterdam,  N.  Y  

Findlay,  o  

Des  Moines,  Iowa  

Erie,  Pa  

Fitchburg,  Mass  

Galveston,  Texas  

Gloucester,  Mass  

Uarrlsburg,  Pa  

Jamestown,  N.  Y  

Norwalk,  Conn  

Pawtucket,  R.  I  

Schenectady,  N.  Y  

Taunton,  Mass  

Springfield,  Mass  

Brockton,  Mass  

Augusta  10,531) 

Hallowell   3,147  Me 

Gardiner   5,481) 

Water  vine  7,091  >  Mp 

Fairfield  2,500)  me' 

Plymouth  7,292)  M 

Kingston  1,582/  llasb 

Glens  Falls  10,386) 

Fort  Edward. . .  3.242}  N.  Y. 

Sandy  Rill   3,662) 

Attleboro  7,575) 

N.     "   6,727  Mass, 

Wrentham  2,742) 


Popula- 
tion 
1890. 


25,858 
17,261 


18.074 
50,093 
40,634 
29,302 

29,081 
31,262 

39,385 
*25,000 


20,000 


27,502 
18,393 


25,488 
58,186 


39,021 

19,152 

9,591 
8,874 
17,290 

16,044 


Cap  ltal 
Stock. 


50,000 
250.0M) 


200,000 
1,000,000 
400,000 
167,000 

1,000,000 
180,000 

125,000 
1,000,000 


70,000 


200,000 
300,000 


100,000 
1,000 ,0U0 


250,000 


70,000 
120,000 

60,000 


Bonds. 


200,000 
170,000 


200,000 
600,000 
200.000 
30,000 

300,000 
60,000 


300,000 


60,000 


300,000 


300,000 


35,000 
100,000 

50,000 


CO  ^ 

2  a 


5.5 
7.5 


8.5 
34 
23 
13 

38 

8 

11 

18 


3% 

12 
5.2 


22 


6^ 
8 


Gross 
Earnings. 


$36,729 
44,598 


45,855 
186,051 
125  648 

94,672 

156,448 
52,694 
58,736 

107,459 
75,949 


11,646 

62,249 
74,143 


44,963 
391,173 


142,082 

41,319 

16,619 
28,711 
37,669 


Operating 
Expenses. 


26,473 
32.39J 


30,829 
113,956 
70,529 
64,816 

101,378 
35,860 
37,446 
66,489 
65,723 


4,698 


52,727 
54,890 


40,014 
291,559 


99,963 

27,464 

12,749 
19,859 
26,665 

30,493 


Net 
Earnings. 


10,256 
12,199 


15,025 
72,006 
55.118 
29,856 

55,069 
16,834 
21,290 
40,969 
10,226 


6,948 

9,522 
19,253 


4.919 
99,614 


42,119 

13,885 

4,411 
8,853 
11,004 

8,195 


Passengers 
Carried. 


765,749 
586,914 


917.100 
3,836,125 
2,636.620 
1.430,465 

3.071,789 
1,047,296 
1,171,670 
2,127,672 
1,719,620 


232,926 

1,222,435 
745,416 


862.005 
7,551,473 


3,010,831 

826,940 

330,380 
504,115 
693,955 

775,876 


bo 


48 
76 
64 
49 

106 
50 

55 
55 


34 
130 


co  2 

CO  0  P. 


$1.50 
1.75 


2.40 
3.80 
3.20 
2  45 

5.30 
2  50 
2.75 
2.75 


2.30 


2.20 
2.00 


1.70 
6.50 


3.85 
2.05 

1.70 

2.80 
2.05 

2.35 


Ratio 
O  E 


G  E 


72 


67 
60 
59 


65 


61 

62 


84 


74 
Taxes 
Incl'd'd 


66 


77 
69 
70 

77 


Remarks. 


Elec,  June  30,  '93. 

Elec,  June  30,  '93.  Furnish 

elec.  power.    Receipts  from 

same  $19,500. 
Elec.  1891. 
Elec,  Dec.  31,  '91. 
Elec.  Dec  31,  '91. 
Ruds   to   Leominster.  Pop. 

7,266.   Elec,  Sept.  30,  '93. 
Elec,  Dec.  31,  '91 
Elec,  Sept.  30,  '92. 
"     30.  '93. 

Elec.  June  30,  '91. 

Elec,  June  30,  '93;  *Pop.  esti- 
mated. Road  runs  to  Cayuga 
Lake. 

Elec,  4  mos.  operation,  from 

July  4th  to  Nov.  4th,  '93. 
Part  horse  &  elec,  Dec.  31,  '91. 
June  30,  '93.    Furnish  elec. 

power.  Receipts  from  same, 

$38,000. 
Horse,  Sept.  30,  '93, 
Elec,  Sept.  30, '93.  RuntoChlc- 

opee,  14,007  pop.  included. 

Elec,  Sept.  80,  '92;  has  branch- 
es to  Avon,  Rolbrook,  Whit- 
man, Randolph. 

Elec,  June  30,  '93. 


Elec,  June  30,  '93. 

Elec,  Sept.  30,  '93.  Has  $12,000 

surplus. 
Elec,  June  30,  '93. 


Elec,  Sept.  30,  '9 


June,  1894.] 
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The  Brownlee  Injector. 


This  injector,  which  is  handled  exclusively  by  the  Young  Lock 
Nut  Company,  of  New  York,  is  giving  excellent  results  on  a  number 
of  stationary  and  locomotive  boilers,  and  has  a  number  of  advantages. 
The  special  points  of  excellence  claimed  for  this  injector  are :  That  it 
is  strong  and  simple;  it  may  be  attached  either  to  the  boiler  or  to  the 
steam  pipe;  shaking  and  jarring  will  not  cause  it  to  break;  it  will  lift 
hotter  water  than  the  usual  forms  employed;  variations  of  the  steam 
pressure  will  not  cause  it  to  break;  if  a  check  valve  or  feed  pipe  leaks, 
the  plug  as  designed  acts  as  a  check  and  prevents  the  boiler  from 
emptying;  any  part  may  be  removed  without  it  being  sent  to  the 
factory,  the  parts  being  made  interchangeable. 

A  special  feature  of  the  injector  is  the  absence  of  valves,  the  only 
part  approaching  a  valve  being  a  conical  way-plug,  by  which  the  oper- 
ation of  the  injector  can  be  controlled. 


The  Johnston  Kail  Kond. 


Reference  is  made  elsewhere  in  this  issue  to  the  new  type  of  rail 
bond  invented  by  A.  Langstaff  Johnston,  engineer  of  the  Hestonville, 
Mantua  &  Fairmount  Passenger  Railway  Company,  of  Philadelphia, 
Pa.,  and  manufactured  by  the  Car  Equipment  Company  of  that  city. 

The  peculiarity  of  the  bond  consists  in  the  method  of  connection 
with  the  web  of  the  rail.  This  is  made  by  providing  the  bond  with 
two  nuts,  one  of  which  is  cone  shaped.  These  are  brought  up  tight  to 
make  perfect  electrical  connection,  and  by  their  amount  of  surface  pro- 
vide a  contact  surface  at  the  rail,  having  twelve  times  the  cross  section 
of  the  bond  itself.  This  gives  no  points  of  increased  resistance  to 
produce  places  of  low  electro-motive  force  along  the  line,  and  as  the 
bond  makes  a  perfectly  watertight  connection,  there  can  be  no  deteri- 
oration in  the  conductivity  at  these  points.    Fig.  I  shows  the  bond 


an  electric  headlight  far  outweigh  any  disadvantages.  The  arrange- 
ment is  very  simple,  as  shown.  The  headlight  can  be  changed  from 
one  end  of  the  car  to  the  other  easily.    The  chief  advantages  are  that 
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ELECTRIC  HEADLIGHT. 

the  expense  of  cleaning  an  oil  lamp  and  chimneys  is  avoided,  and  that 
the  light  costs  practically  nothing  for  maintenance. 


New  Motor  Truck. 


We  present  herewith  an  engraving  of  a  motor  truck.  No.  25,  man- 
ufactured by  the  Dorner  &  Dutton  Manufacturing  Company,  of  Cleve- 


FIGS.  1  AND  2.— JOHNSTON  RAIL  BOND  AND  NUTS. 


complete,  and  Fig.  2  view  of  nuts  employed.  As  will  be  seen,  the 
system  is  applicable  to  any  size  of  bond  wire. 

The  bond  has  been  used  exclusively  on  the  line  of  the  Hestonville, 
Mantua,  &  Fairmount  Passenger  Railway  and  on  other  roads. 

To  get  perfect  electrical  contact  with  the  web  of  the  rail,  it  is  neces- 
sary to  face  the  latter  immediately  surrounding  the  hole,  in  order  that 
the  contact  ends  may  have  a  clean,  bright  surface  against  the  side  of 


land,  O.  The  truck  has  solid  forged  side  frames  made  from  refined 
iron  and  without  bolts  or  nuts.  On  these  frames  are  carried  the  cross 
bars  for  motor  supports  and  brake  rigging.  Round  pressed  rubber 
springs  are  used  between  the  axle  box  yokes  and  the  top  of  the  journal 
boxes  to  prevent  any  strain  and  jolts  to  the  truck  and  car  body  when 
passing  over  rail  joints  and  crossings.  These  springs  also  go  far 
toward  preventing  the  pounding  of  the  rail  joints. 


NEW  MOTOR  TRUCK  NO. 


the  rail.  The  Car  Equipment  Company,  the  manufacturer  of  this  bond, 
has  made  special  tools  for  facing  the  rail  for  the  contact  of  these  nuts, 
by  which  the  work  is  admirably  accomplished. 

 —  

An  Electric  Headlight. 

The  Changeable  Electric  Headlight  Company,  of  Syracuse,  N.  Y., 
has  recently  put  upon  the  market  an  electric  headlight,  which  is  shown 
herewith.  The  principal  argument  which  has  been  advanced  against 
electric  headlights  of  the  past  has  been  that  when  the  trolley  was  off 
the  wire,  or  the  car  had  left  the  track,  the  headlight,  which  was  an  im- 
portant part  of  the  equipment  of  the  car,  went  out. 

While  this  argument  might  have  some  weight  in  the  early  days  of 
electric  railroading,  the  Changeable  Electric  Headlight  Company 
believes  that  it  is  no  longer  of  importance,  and  that  the  advantages  of 


The  car  body  is  supported  on  eight  spiral  and  four  elliptical  springs 
arranged  in  the  manner  shown.  The  ends  of  the  side  frames  are  in- 
clined upward  to  allow  truss  braces  for  long  car  bodies. 

The  truck  has  a  compound  lever  brake,  the  leverage  being  twelve 
to  one.  Attachable  brake  shoes  with  malleable  iron  heads,  and  cast 
and  wrought  iron  surfaces  are  used.  The  journal  boxes  are  dust  tight 
and  self  oiling,  and  are  equipped  with  phosphor  bronze  bearings.  The 
axles  are  of  the  best  forged  steel  or  iron,  and  free  from  welds.  Extra 
heavy  wheels  complete  the  equipment. 


The  Slate  Belt  Electric  Street  Railway  Company,  of  Bangor,  Pa., 
was  organized  April  27  with  a  capital  stock  of  $200,000.  Thos.  H. 
Seem  of  Bangor,  is  the  president  of  the  company.  Other  stockholders 
are  Wm.  A.  Winsboro,  Geo.  W.  Mackey  and  Charles  N.  Miller,  all  of 
Bangor. 
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The  Works  of  the  Curtis  Electric  Manufacturing 
Company. 


The  operation  of  electric  motors,  and  the  conduct  of  electric 
apparatus  under  service,  are  familiar  to  our  readers,  but  comparatively 
few,  perhaps,  are  familiar  with  the  details  of  manufacture.  A  trip 
through  a  well  equipped  motor  manufactory  will  reveal  to  many  street 
railway  managers  that  the  care  and  attention  to  details  required  in  the 
manufacture  of  generators  and  motors  is  greater  than  many  appreciate. 
A  representative  of  the  Street  Railway  Journal  had  recently  the 
pleasure  of  inspecting  the  works  of  the  Curtis  Electric  Manufacturing 
Company,  of  Jersey  City,  N.  J.,  whose  apparatus  is  now  meeting  with 
extended  use,  and  from  whose  factory  motors  are  now  being  turned  out 
at  a  rapid  rate. 

The  Curtis  works  are  situated  on  Pacific  Avenue,  Jersey  City, 
directly  on  the  line  of  the  Newark  branch  of  the  Central  Railroad  of 
New  Jersey,  and  about  one  mile  from  the  main  terminus  of  the  road. 
The  works  occupy  a  single  building,  75  X  100  ft. ,  and  constructed 
especially  for  the  purpose  for  which  it  is  now  used.  It  is  five  stories 
in  height,  and  has  a  steel  frame  and  floor  beams,  with  corrugated  iron 
sides.  The  building  is  isolated  from  any  other,  so  that  the  workmen 
have  practically  perfect  light  and  air,  while  at  night,  when  work  is 
being  carried  on  by  artificial  light,  the  building  presents  a  brilliant 
spectacle. 

On  entering  the  ground  floor  of  the  factory,  the  visitor  enters  the 
business  office  of  the  company,  near  which  are  the  quarters  of  the 
treasurer  and  bookkeeping  departments.  Passing  through  these  he 
enters  the  main  shop  where  all  the  heavy  machine  work  is  performed, 
and  where  the  completed  motors  are  shipped.  A  spur  from  the  Cen- 
tral Railroad  of  New  Jersey  runs  entirely  through  the  shop,  and  freight 
cars  can  be  here  loaded  with  motors  by  a  swing  crane.  On  the  occa- 
sion of  our  recent  visit  we  noticed  a  number  of  motors  being  shipped 
to  Brooklyn  to  complete  the  recent  order  for  120  equipments  from  that 
city  for  the  Brooklyn  Heights  Railway  Company,  also  a  number  of 
motors  destined  for  Baltimore,  Philadelphia  and  other  cities. 

Along  the  western  side  of  this  room  are  located  the  heavy  planers, 
most  of  which  were  built  by  the  Pond  Machine  Tool  Company,  of 
Plainfield ,  N.  J.     Here  are  brought  the  rough  steel  castings  which  form 


the  building  are  located  a  number  of  heavy  Bliss  punches  for  stamping 
out  the  armature  disks  from  sheet  iron,  each  armature  core  containing 
over  900  disks.  Some  of  these  punches  are  employed  for  stamping  blanks 
from  Dthe  sheets,  and  others  for  slotting  and  cutting  keyways  in  the 
disks.    Close  to  these  punches  the  work  of  armature  manufacture  is 


FIG.  2— TAPING  DEPARTMENT — CURTIS  WORKS. 


completed  by  hydraulic  presses,  manufactured  by  R.  Dudgeon,  of  New 
York.  This  compresses  the  disks  required  for  an  armature  under 
15,000  lbs.  pressure,  after  which,  and  while  the  pressure  is  on,  the 
disks  are  bolted  together  on  the  shaft. 

The  stock  room  of  the  company  is  also  located  on  this  floor.  It 
occupies  the  southwest  corner  of  the  building,  and  all  material  received 


FIG.  1.— SHIPPING  DEPARTMENT,  MAIN  FLOOR— WORKS  OF  THE  CURTIS  ELECTRIC  MANUFACTURING  CO. 


the  frame  ot  the  Curtis  motor.  Close  to  these  planers  are  a  number 
of  Niles  radial  drills  on  which  the  fields  are  drilled.  Both  planers  and 
drills  are  provided  with  special  features  for  the  work  to  which  they  are 
devoted.  The  third  operation  to  which  the  castings  are  subjected  is 
that  of  boring  the  fields.  This  is  accomplished  on  boring  mills.  Each 
of  these  borers  turns  out  a  field  in  nine  hours.  It  should  be  mentioned 
that  all  handling  of  heavy  castings  is  done  by  a  series  of  traveling 
cranes,  mostly  of  the  Harrington  make,  by  which  a  field  can  be  trans- 
ferred from  any  portion  of  the  works  to  another.    At  the  south  end  of 


by  the  works,  whether  it  be  a  car  load  of  coal,  or  box  of  mica,  has  to 
pass  through  this  department  and  be  recorded.  All  records  of  ship- 
ments are  made  here  also. 

From  this  floor  we  will  next  pass  to  the  third  floor,  upon  which 
are  located  all  of  the  light  machine  tools.  All  of  the  armature  work 
and  all  of  the  pinion  and  gear  turning  and  cutting  is  done  here.  The 
machines  for  this  class  of  work  are  located  along  the  east  side  of  the 
building,  and  the  lathes  here  are  from  the  works  of  Pratt  &  Whitney, 
Brown  &  Sharpe,  and  the  Niles  Tool  Works,  and  are  the  very  finest 
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tools  made  to-day.  The  pinion  blanks  are  here  cut  to  gauge,  are 
bored,  reamed,  faced,  keyseated  and  slotted.  The  shafts  are  turned 
here  also,  all  this  work  being  done  to  gauge,  and  all  parts  being  inter- 
changeable. Among  the  machines  noticed  here  are  Beaman  &  Smith 
millers,  for  milling  the  split  gear  faces, 
Lodge  &  Shipley  gear  lathes,  for  turning 
up  the  gear  blank,  reaming  it  out  and 
facing  it  up,  automatic  gear  cutters,  a 
Niles  slotter,  Brown  &  Sharpe  vertical 
chucking  machines,  and  a  pinion  tooth 
cutter  of  the  same  make,  capable  of  cut- 
ting two  pinions  at  the  same  time.  All 
the  bolts,  pins,  rails,  bushings,  pinions, 
etc.,  are  also  manufactured  in  this  de- 
partment. 

The  machine  tools  for  copper  and 
brass  work  are  located  at  the  northern 
end  of  this  floor,  among  them  being  a 
number  of  tools  for  finishing  up  the  com- 
mutator bars,  slotting  controllers,  a  num- 
ber of  complicated  lathes,  manufactured 
by  the  American  Tool  Company,  of  Provi- 
dence, which  is  capable  of  performing 
the  work  of  some  half  dozen  other  tools, 
such  as  cutting,  facing,  milling,  thread- 
ing, tapering,  etc.  In  the  northwestern 
part  of  this  floor  the  controllers  are  as- 
sembled, and  the  commutators  placed  on 
the  armatures  and  finished  up  preparatory 
to  testing. 

The  northeast  portion  of  this  floor  is 
partitioned  off  for  a  tool  room.  Here 
are  kept  the  standard  calipers  and  other 
measurements  for  all  the  work  done  in  the 
factory.  All  of  these  gauges  are  returned 
to  this  department  every  night,  and  before 
being  given  out  in  the  morning,  are  tested 
with  a  standard  set,  which  is  kept  locked 
up  and  not  even  allowed  to  be  used  in  the 
tool  room.  This  portion  of  the  work  is 
carried  on  by  the  most  expert  mechanics, 

and  the  gauges,  calipers,  etc.,  are  standardized  by  Brown  &  Sharpe 
verniers,  which  are  set  by  a  magnifying  glass,  and  which  shows  varia- 
tions of  .00025  of  an  inch.    All  the  special  tools  used  in  the  factory  are 


The  floor  above  this,  which  is  the  top  floor,  is  devoted  to  the 
assembling  of  the  commutators  and  the  manufacture  of  the  rheostats. 
It  contains  a  cutting  machine  for  manufacturing  the  rheostat  strips 
from  sheet  iron,  and  a  folding  machine  by  which  these  strips  are  given 


FIG.  3.— CONTROLLER  DEPARTMENT— CURTIS  WORKS. 


their  proper  shape,  after  which  the  sheet  mica  for  separating  the  1am- 
in«  is  slipped  into  place. 

We  have  now  followed  both  the  field  and  armature  in  their  pro- 


FIG,  4.— LIGHT  MACHINE  SHOP— WORKS  OF  THE  CURTIS  ELECTRIC  MANUFACTURING  CO. 


manufactured  here.  The  slotting  punches  for  the  presses  are  kept  here, 
and  all  tools  come  to  this  department  to  be  sharpened.  The  equipment 
of  this  department  includes  Pratt  &  Whitney  lathes,  shapers,  drills, 
Brown  &  Sharpe  grinding  machines  and  other  tools  of  all  kinds,  etc. 


cesses  of  manufacture  until  they  are  ready  to  be  wound  with  their 
electrical  conductors.  This  work  is  performed  on  the  second  floor  of 
the  factory.  All  coils  used  for  both  armature  and  fields  are  machine 
wound,  and  of  course  all  winding  is  done  before  the  coils  are  set  in 
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place.  The  armature  coils,  after  coming  out  of  the  form  on  which 
they  are  wound,  are  first  shellacked,  then  dried.  They  are  then  wound 
with  several  coverings  of  insulated  tape,  then  bent  on  a  special  ma- 
chine into  the  proper  form  to  fit  the  armature.  The  next  stage  is  to 
assemble  the  coils  on  the  armature  core  where  they  are  clamped  in 
place  by  a  plate  and  nut,  threaded  on  the  shaft.  Wooden  strips  are 
then  driven  in  above  the  coils  and  tied  down  with  binding  wire.  The 
commutator  is  then  slipped  on  and  the  lead  wires  soldered  to  the  com- 
mutator bars.  The  commutator  is  insulated  from  the  head  of  the 
armature  by  mica  cloth,  and  is  held  in  place  on  the  shaft  by  a  long 
key  and  heavy  nut.  By  oil  guards  and  grooves  cut  in  the  armature 
shaft  oil  is  prevented  from  coming  out  on  the  commutator. 

The  field  spools,  after  being  wound  on  this  floor,  are  bent  into  the 
proper  shape  on  a  forming  machine,  are  then  taped,  then  enveloped 
with  sheet  mica,  then  wound  with  another  coil  of  tape.  They  are  then 
shellacked  and  placed  in  the  baking  room  to  be  dried. 

The  final  stage  is  now  reached,  that  in  which  the  apparatus  is 
tested  before  being  sent  out  for  service.    This  is  accomplished  in  the 


mense  establishment  of  this  concern  will  be  found  both  interesting  and 
instructive.  As  the  work  of  this  company  is  well  known  in  power 
house  construction,  a  brief  description  of  some  of  the  most  interesting 
features  is  published  herewith. 

A  distinctive  feature  of  the  plant  is  the  transmission  of  power  by 
electricity.  Instead  of  using  the  old  fashioned,  cumbersome  and  power 
consuming  shafting  and  belting,  the  power  from  the  engine  room  is  dis- 
tributed among  the  various  departments  electrically."  The  Wrought 
Iron  Bridge  Company  is  said  to  have  been  the  first  bridge  company  to 
adopt  this  method  of  transmission.  It  is  giving  good  satisfaction,  and 
the  superintendent  says  that  he  would  have  no  other.  Twenty-two 
motors  altogether  are  used,  and  the  company  has  never  suffered  five 
minutes'  delay  on  account  of  accident  to  dynamos  or  motors. 

The  plant  is  built  on  a  tract  of  land,  twelve  acres  in  extent,  in  one  of 
Canton's  suburbs.  It  is  located  on  the  Coshoston  and  Zanesville  branch 
of  the  C.  C.  &  S.  R.  R.,  and  independent  switches  are  run  to  the 
works  from  the  Baltimore  &  Ohio  Railroad,  and  from  the  Pittsburgh, 
Ft.  Wayne  &  Chicago  Railroad,  thereby  giving  it  excellent  shipping 
facilities.  Electric  cars  run  within  seven  minutes'  walk  of  the  office, 
and  it  is  understood  that  they  will,  in  the  near  future,  run  directly  by 
the  company's  ground. 


basement  of  the  building.  The  motor  is  mounted  on  a  shaft  in  the 
position  in  which  it  will  operate.  It  takes  current  from  a  500  volt  gen- 
erator, which  it  also  drives  as  a  motor  by  means  of  a  countershaft,  the 
auxiliary  power  being  taken  from  the  driving  shaft  of  the  building. 
This  portion  of  the  work  is  most  carefully  carried  on,  and  complete 
records  of  every  test  are  preserved  by  the  company. 

In  the  basement  is  also  located  the  steam  plant  for  operating  the 
factory.  This  consists  of  two  Babcock  &  Wilcox  boilers  of  125  H.  P., 
which  supplies  steam  to  a  Mcintosh  &  Seymour  engine.  This  engine 
is  at  present  overloaded,  and  will  soon  be  replaced  by  one  of  150 
H.  P.  capacity.  The  heating  plant,  consisting  of  a  Sturtevant  blower, 
which  drives  air  through  a  nest  of  steam  pipes,  and  the  lighting  plant, 
comprising  a  300  light  machine,  are  also  located  on  this  floor. 

Throughout  the  entire  work  the  greatest  care  is  taken  to  insure 
the  very  best  results,  and  to  this  is  largely  due  the  excellent  reputation 
enjoyed  by  the  Curtis  motors.  The  company  is  always  glad  to  receive 
visitors  interested  in  street  railways  at  its  works  and  to  allow  them  to 
inspect  the  various  processes  of  manufacture. 


The  Works  of  a  Large  Wrought  Iron  Bridge 
Company. 


The  works  of  the  Wrought  Iron  Bridge  Company,  which  are  situ- 
ated at  Canton,  O.,  comprise  one  of  the  best  equipped  shops  for  the 
handling  of  heavy  material  in  this  country,  and  a  trip  through  the  im- 


F IG.  2.— INTERIOR  OF  NEW  WORKS  OF  THE  WROUGHT  IRON 
BRIDGE  CO. 

The  main  switch  track  from  the  railroad  enters  the  ground  at  the 
northeast  corner,  and  from  it  switch  off  other  tracks  which  distribute 
the  material  to  the  different  departments.  The  stock  house  and  skids 
are  accessible  by  narrow  gauge  tracks,  on  which  suitable  cars  convey 
the  mateiial  to  the  shops,  as  requirements  demand.  The  material  for 
built  up  members  is  conveyed  to  the  shops  on  the  north  track,  unloaded 
on  adjacent  skids  in  the  shop,  laid  off  and  marked  for  punches  and 
shears.  The  material  then  passes  from  the  punches  and  shears  to  the 
straightening  machines  or  conveying  rolls,  then  to  the  assemblers,  and 


FIG.  1.— NEW  WORKS  OF  THE  WROUGHT  IRON  BRIDGE  CO. 


FIG.  3.— SMITH  SHOP— WROUGHT  IRON  BRIDGE  CO. 

from  the  assemblers  to  the  reaming  tools.  From  the  reaming  tools  it 
passes  to  the  riveters  and  riveting  machinery;  then  to  the  planers,  fit- 
ters and  drills;  lastly  to  the  storage  department,  when  it  is  ready  for 
shipment. 

The  several  operations  through  which  the  material  passes  are 
carried  on  by  machinery  especially  designed  for  the  work  pertormed, 
and  the  progress  of  the  material  while  undergoing  manufacture  is  from 
north  to  south.  When  it  arrives  at  the  south  side  it  is  in  a  finished 
condition  ready  to  be  loaded  on  cars  for  transportation  to  its  destina- 
tion. 
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The  main  railroad  switch  track  enters  the  shop  on  the  south  side, 
four  feet  below  the  level  of  the  main  shop  floor.  For  fourteen  feet  on 
each  side  of  the  track  for  a  considerable  distance,  arrangements  have 
been  made  for  the  storage  of  finished  work,  thus  permitting  the  opera- 
tion of  painting  and  loading  to  be  carried  on  under  cover.  The 
plant  has  a  total  loading  capacity  of  500  ft.  of  track. 

The  main  building  covers  a  square  area  256  ft.  on  a  side.  Of  this 
the  first  thirty-one  feet  in  depth  from  the  north  side  is  divided  into 
smaller  departments.  All  but  188X^4  ft.  on  the  southeast  end  is 
used  as  a  main  shop  for  the  manufacture  of  built  up  members.  A 
space  150  X  64  ft.  at  the  southeastern  end  of  the  building  is  used  for  a 
forge  shop.  This  is  connected  by  narrow  gauge  tracks  with  the  yards, 
stock  house  and  main  shop.  Each  line  of  trusses  every  sixteen  feet 
apart  is  built  with  a  lower  member  adapted  for  the  use  of  a  trolley, 
giving  every  trolley,  except  on  the  column  lines,  a  travel  across  the 
entire  shop  of  225  ft. 

The  engine  room  is  38  X  64  ft.,  and  contains  besides  the  engines, 
the  electric  power  generators,  incandescent  and  arc  light  dynamos,  air 


ment.  In  the  opinion  of  the  managers  of  the  company,  this  disposition 
is  far  superior  to  the  ordinary  method  and  has  shown  in  practice  most 
excellent  results.  On  the  track  the  car  rides  easily  and  steadily,  and 
the  oscillation  is  reduced  to  a  minimum  on  good  track,  while  on  a 
rough  roadbed  there  is  none  of  that  disagreeable  jar,  resulting  from  too 
stiff  elliptical  springs,  placed  at  the  extreme  end  of  the  spring  base. 
The  company  looks  forward  to  a  large  sale  of  this  truck. 


Electric  Welding  of  Kails  in  St  Louis. 


The  Johnson  Company,  of  Johnstown,  Pa.,  shipped  one  of  its  two 
electric  welding  equipments  to  St.  Louis  during  the  latter  part  of  the 
winter,  and  rail  welding  has  been  going  on  ever  since  it  has  come  upon 
the  ground.  The  Baden  &  St.  Louis  Railroad  is  the  company  for 
which  the  work  is  being  done,  and  as  its  management  is  anxious  to 
have  the  road  completed  as  soon  as  possible,  so  as  to  catch  the  sum- 
mer travel  to  Calvary  and  Bellefontaine  cemeteries,  welding  has  been 


FIG.  4—  ENGINEERS'  ROOM — WROUGHT  IRON  BRIDGE  WORKS.     FIG.  5 —DRAFTING  DEPARTMENT— WROUGHT  IRON  BRIDGE  WORKS. 


compressors,  receivers,  pressure  and  heating  fans.  The  engines  were 
built  by  the  Russell  Engine  Company,  of  Massillon,  O. ,  and  General 
Electric  generators  are  in  use.  The  boilers  are  of  the  Hazelton  or 
Porcupine  type,  and  are  giving  excellent  satisfaction.  A  Bunnell  feed- 
water  heater  and  purifier,  manufactured  by  the  Bradley  Manufact- 
uring Company,  of  Syracuse,  N.  Y.,  is  employed,  extracting  all  lime 
or  other  foreign  matter  from  the  water  before  it  passes  into  the  boilers. 
The  furnace  is  equipped  with  the  Murphy  smoke  consumer.  The 
exhaust  steam,  besides  heating  the  teedwater,  is  used  during  the  cold 
weather  for  the  heating  of  the  works. 

The  Wrought  Iron  Bridge  Company  has  laid  the  foundation  for  solid 
growth  by  providing  the  best  of  facilities  for  economical  manufacture, 
and  with  the  advantages  which  the  company  possesses  its  managers 
feel  certain  that  they  will  receive  a  fair  share  of  the  street  railway 
business. 


New  Elliptical  Spring  Truck. 

The  accompanying  engraving  shows  a  new  elliptical  spring  truck 
put  upon  the  market  by  the  Sheppard  Manufacturing  Company,  of 


going  on  night  and  day,  two  shifrs  of  men  being  required  for  the 
purpose. 

The  process  of  electrically  welding  rails  in  this  case  is  as  follows: 
The  tender  car  goes  ahead  of  the  welding  car  to  prepare  the  rails  for 
the  process.  To  make  a  good  weld  it  is  absolutely  nacessary  that  the 
ends  of  the  rails  come  in  contact  at  all  points,  and  to  insure  this  they 
are  ground  with  an  emery  wheel.  In  case  the  rails  are  too  far  apart,  a 
clean  cut  shim,  or  thin  section  of  a  rail,  is  placed  between  the  two,  fit- 
ting tightly  and  insuring  a  good  weld.  Babbit  metal  clamps  are  then 
applied  to  the  joint,  holding  the  ends  evenly  and  tightly  together.  The 
welding  car  then  comes  along  with  its  own  power,  it  being  provided 
with  two  motois,  and  the  traveling  crane  with  the  welding  apparatus  is 
lowered,  so  that  the  joint  is  between  the  two  jaws  of  the  welder.  Two 
pieces  of  steel  of  the  same  quality  as  the  rails  are  put  one  against  the 
lower  half  of  their  channels  on  one  side  and  the  other  on  the  lower 
half  of  the  other  side. 

The  jaws  of  the  welder,  whose  inner  faces  are  of  Babbit  metal,  then 
come  together,  being  actuated  by  a  hand  wheel,  and  hold  the  two 
pieces  of  steel  tightly  to  the  joint.  The  alternating  current  General 
Electric  dynamo  is  then  started  up,  but  the  current  is  not  transmitted 
to  the  welder  until  the  dynamo  is  at  full  speed.    When  the  current  is 


NEW  ELLIPTICAL  SPRING  TRUCK. 


Louisville,  Ky.,  and  called  by  its  makers  their  No.  3  motor  truck.  In 
general  design  the  truck  is  similar  to  others  made  by  this  company, 
except  that  there  is  the  addition  of  the  four  elliptical  springs  shown. 

As  will  be  noticed,  the  truck  uses  a  coil  or  spiral  spring  outside 
of  the  elliptical  spring,  differing  in  this  respect  from  the  usual  arrange- 


turned  onto  the  welder  the  steel  pieces  rapidly  become  molten,  and  at 
the  end  of  an  average  of  four  minutes  they  have  formed  a  homogeneous 
mass  with  the  rails.  The  same  process  is  gone  through  with  the  upper 
halves  of  the  rails,  and  in  this  case  also  the  average  time  required  for  a 
weld  is  four  minutes.    When  the  welding  is  finished  a  ridge  formed 
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across  the  head  of  the  rail  during  the  process  is  hammered  down  while 
in  a  soft  state.  The  average  time  consumed  at  each  joint  is  about  ten 
minutes,  that  is,  from  the  time  the  current  is  applied  to  the  joint  till 
the  time  the  welder  is  removed.  To  insure  good  work  care  is  taken  to 
keep  the  voltage  constant  at  the  power  station  of  the  Cass  Avenue  & 
Fair  Grounds  Railway,  whence  current  is  obtained.  All  joints  are 
gone  over  and  inspected  to  be  made  reliable.  Current  is  supplied  to 
the  car  through  a  trolley  wire  strung  along  the  line,  and  is  transformed 
on  the  spot  from  a  constant  to  an  alternating  current. 


The  Peckham  Automatic  Life  and  Wheel  Guard. 


An  automatic  life  and  wheel  guard,  combining  simplicity,  light- 
ness and  strength,  was  recently  placed  on  the  market  by  the  Peckham 
Motor  Truck  &  Wheel  Company,  and  is  shown  in  the  accompanying 
engravings. 

The  guard  is  constructed  of  one  inch  wrought  pipe,  and  carries  a 
wire  screen,  five  feet  eight  inches  long  and  thirty  inches  wide.     It  is 


Compound,  Duplex,  Double  Plunger  Pump  for 
Boston. 


The  accompanying  engraving  illustrates  a  pump  which  was  re- 
cently built  for  the  West  End  Street  Railway  Company,  of  Boston,  by 


FIG.  1. — CAR  EQUIPPED  WITH  PECKHAM 'S  FENDER 


attached  to  the  guard  plank  by  two  cast  iron  brackets,  in  which  are 
pockets  for  two  spiral  springs,  one  of  which  allows  an  upward  move- 
ment, in  case  of  striking  an  immovable  object.  The  rear  extension  is 
bolted  to  the  truss  bar  of  the  truck,  and  is  provided  with  three  holes,  so 
that  it  is  easily  adjustable,  and  can  be  carried  at  any  distance  above  the 


FIG.  2.— SIDE  ELEVATION  OF'PECKHAM'S  FENDER. 

the  Deane  Steam  Pump  Com- 
pany, of  Holyoke,  Mass.,  and 
which  differs  in  a  number  of  par- 
ticulars from  the  standard  type  of 
that  company.  It  is  of  the  com- 
pound, duplex,  double  plunger 
pattern,  with  eleven  inch,  high 
pressure  steam  cylinders,  twenty- 
four  inch  low  pressure  steam  cylin- 
ders, eleven  inch  water  plungers 
and  eighteen  inch  stroke.  The 
general  arrangement  of  the  parts 
of  the  machine  is  of  the  well 
known  duplex  style.  There  are 
two  plain  slide  valve  steam  en- 
gines and  two  double  acting 
pumps,  each  pump  and  its  engine 
so  arranged  by  the  side  of  and 
connected  with  the  other  that  the 
steam  valve  of  each  is  operated  by 
the  steam  piston  of  the  other.  In 
this  way  great  certainty  of  action 
and  a  remarkably  uniform  de- 
livery from  the  pump  is  secured. 

The  machine  has  water  cylin- 
ders of  special  design,  each  being 
cast  in  one  solid  piece  very  thick 
and  heavy.  The  valves  are  of 
rubber  of  special  composition  for 
heavy  pressure,  and  are  arranged 
in  separate  chambers,  each  having 
its  individual  cover,  thus  affording 
the  greatest  strength  and  most 
convenience.  The  plungers  have 
outside  stuffing  boxes,  so  that  any 
leak  can  readily  be  detected  and 
instantly  adjusted.  This  machine 
is  especially  recommended  to  work  against  a  heavy  pressure.  The 
pump  at  the  station  of  the  West  End  Street  Railway  Company  is  feed- 
ing boilers  of  6,000  H.  P.  capacity  with  200  lbs.  pressure. 

"  Deane  "  independent  condensers  and  boiler  feed  pumps  are  used 
in  the  following  street  railway  power  stations:    Union  Railway  Com- 


\ 

) 
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COMPOUND,  DUPLEX,  DOUBLE  PLUNGER  PUMP  FOR  BOSTON. 


track.  It  is  inclined  at  a  slight  forward  angle,  so  that  in  striking  any 
movable  object  the  springs  allow  the  screen  to  drop  to  the  track. 

The  cut,  Fig.  1,  shows  the  fender  as  applied  to  one  of  the  cars  of 
the  Consolidated  Traction  Company,  of  New  Jersey. 


The  Manchester  (N.  H.)  Street  Railway  Company  has  been  granted 
permission  by  the  City  Council  to  equip  its  lines  with  electricity. 


pany,  New  York;  Lynn  &  Boston  Railway;  Worcester,  Leicester  & 
Spencer  Street  Railway;  New  Haven,  Conn.;  Springfield,  Mass. ;  Holy- 
oke, Mass.;  Titusville,  Pa. ;  Lowell,  Mass. ;  Brockton,  Mass. ;  Atlanta, 
Ga.;  (Brooklyn)  Atlantic  Avenue;  Nashville,  Tenn.;  Bethelem,  Pa.; 
Toledo,  O. ;  Pittsburgh,  Pa.;  Cleveland,  O.;  Galesburg,  111.;  Weston, 
W.  Va. ;  Hartford,  Conn. ;  Northampton,  Mass.;  Providence,  R.  I.,  and 
many  others. 
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New  "American"  Engine. 


We  present  to  our  readers  on  this  page  illustrations  and  descrip- 
tion of  a  high  grade  automatic  engine,  built  by  the  American  Engine 
Company,  of  Raritan  Avenue,  Bound  Brook,  N.  J.,  a  company 
organized  in  1893  with  a  capital  of  $200,000.  This  company  bought 
from  the  American  High  Speed  Engine  Company  its  fine  plant,  and 
adopted  the  name  of  "American  Engine  Company." 

The  claims  made  by  the  manufacturers  are  as  follows:  This  en- 
gine possesses  the  remarkable  features  of  retaining  all  the  simplicity 
of  the  single  valve  engine  while  distributing  the  steam  as  in  the  Corliss 
and  other  complicated  engines,  which  give  the  highest  attainable  steam 
economy. 

Fig.  1  is  a  view  looking  at  crank  side  of  the  engine.    The  founda- 
tion is  protected  from  oil  and  water  by  a  bead  which  extends  around 
the  outer  edge  of  the  base  and  conducts  the  oil,  etc.,  to  a  pit  under  the 
crank  disk,  from  which  it  is  drawn  out  through  a  pipe  and  saved  for 
filtering  to  be  used  again.    The  bed  plate  from  the  cylinder  to  the 
bOVERNOR  PULLEY  main  bearing  extends  above  the 

center  line  of  strains,  ensuring 
perfect  rigidity  and  freedom  from 
Tccemc  SLWEfflB      'V^k  springing. 
,,      ?------J2k  i   /  Im         \  F'g-  2  is  a  view  of  the  valve 

/ ift^^^^^S^^^S^    ,V7\^g^    gear  and  single  piston  valve,  hav- 

ECCDITRIC  ROD 


motion  is  imparted  to  the  eccentric  strap  and  through  the  eccentric 
rod  and  valve  rod  to  the  valve. 

It  will  therefore  be  seen  that  the  valve  has  two  motions;  one,  an 
invariable  reciprocating  motion,  the  other  a  twisting  motion,  which  is 
invariable  in  degree,  but  variable  relative  to  the  reciprocating  motion. 
This  variation  is  accomplished  by  the  rolling  of  the  sleeve  on  the 
eccentric,  whenever  the  governor  weights  change  their  position  as  a  re- 
sult of  a  change  in  speed. 

The  experience  of  this  company  with  piston  valves  condemns  their 
use  in  a  horizontal  position.  For,  notwithstanding  they  are  perfectly 
balanced  against  steam,  their  weight  produces  friction  which  causes 
wear,  and  soon  results  in  leakage.  The  company  will  use  them  in  its 
vertical  compound  and  triple  expansion  engines,  in  which  the  weight  will 
be  supported  by  the  valve  stem  in  a  vertical  position,  doing  away  with 
friction  and  consequent  wear. 

The  type  of  valve  used  in  the  horizontal  engines,  consists  of  a 
flat  face  slide  valve  bearing  upon  a  flat  seat,  against  which  it  is  held  by 
the  steam  pressure.  The  valve  travel  is  invariable;  hence  the  wear 
upon  its  seat  is  uniform,  and  therefore,  the  valve  always  remains  tight. 
This  valve  controls  the  admission,  release  and  compression,  maintain- 
ing them  constant;  while  the  cut-off  is  variably  controlled  by  a  small 
cylinder  valve  within  the  slide  valve  as  shown.  This  valve  is  provided 
with  longitudinal  ports,  and  corresponding  ports  are  cast  through  the 
shell  of  the  slide  valve  surrounding  it;  and  the  cutting  off  of  the  steam  is 

VALVE  ROD  GUIDE 


FIG  2- 
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-VALVE  GEAR — AMERICAN  ENGINE. 


ing  the  usual  annular  ports,  one 
at  each  end,  which  control  the 
admission  of  steam  to  the  cylin- 
der, the  release  and  compression 
being  controlled  by  the  ends  of  the  valve.  The  peculiarities  of  this 
valve  gear  are:  First,  the  eccentric  is  fixed  to  the  shaft,  which  makes 
the  reciprocations  of  the  valve  invariable,  thereby  giving  a  constant 
admission,  constant  release,  and  constant  compression.  Second,  the 
automatically  variably  cut-off  is  produced  as  follows:  In  addition  to 
the  annular  ports,  this  valve  is  provided  with  longitudinal  ports,  and 
corresponding  ports  are  cast  in  the  stationary  sleeve  which  is  within  the 
steam  chest.    As  the  inner  ends  of  the  valve  are  closed,  steam,  in  order 


accomplished  by  twisting,  or  rotating  the  valve  which  opens  and  closes 
the  longitudinal  ports.  No  change  whatever  is  required  in  the  valve 
gear  to  actuate  this  valve. 

The  exhaust  steam  passes  directly  to  an  exhaust  pipe  cast  on  the 
under  side  of  the  steam  chest,  the  ends  only  being  joined  to  the  steam 
chest,  so  that  the  exhaust  does  not  come  into  contact  with  any  live 
steam  surfaces,  except  the  ends  of  the  main  valve.  The  live  steam  is 
conveyed  by  a  pipe  into  the  steam  chest  through  the  top  at  the  center, 
and  is  prevented  from  passing  the  ends  of  the  valve  to  the  exhaust  by 
packing  strips,  one  bearing  against  the  steam  chest  cover,  the  other 
against  the  top  of  the  steam  chest,  being  kept  in  contact  with  these 
surfaces  by  the  steam  or  by  small  springs  when  the  steam  is  turned  off 


FIG.  1.— NEW  AUTOMATIC  ENGINE— AM ERICAN   ENGINE  CO. 


to  get  into  the  cylinder,  must  pass  through  these  longitudinal  ports, 
and  will  so  pass  when  the  ports  in  the  valve  coincide  with  the  ports  in 
the  stationary  sleeve;  and  the  flow  of  steam  to  the  cylinder  will  be  cut 
off  when  these  ports  do  not  coincide. 

This  opening  and  closing  of  these  longitudinal  ports  call  for  a 
twisting  motion  to  be  imparted  to  the  valve.  This  is  accomplished  by 
the  eccentric  sleeve,  mounted  upon  the  eccentric  having  a  diagonal,  V 
shaped  groove  turned  in  its  periphery,  to  which  is  fitted  the  eccentric 
strap.  This  sleeve  is  connected  with  the  governor  weights  by  links  in 
the  usual  way  of  connecting  eccentrics.  As  the  sleeve  revolves  with 
the  eccentric,  being  carried  around  by  the  governor  weights,  a  twisting 


A  corner  piece  is  so  constructed  as  to  effectually  close  the  joint  where 
the  packing  strips  meet  at  the  corner.  These  strips  are  made  of  the 
same  material  as  the  valve,  and  are  secured  from  moving  away  from 
the  valve  seat  proper  by  a  pin,  but  are  free  to  move  out  of  the  groove 
in  the  valve  (as  wear  may  occur)  against  their  bearing  surfaces. 


Governor  Flower  has  signed  the  New  York  rapid  transit  bill  re- 
ferred to  in  our  issue  of  last  month,  and  the  question  as  to  whether  the 
railway  will  be  built  by  the  money  advanced  by  the  city  will  be  decided 
at  popular  election  next  fall. 
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The  Arnold  System  of  Electric  Power  Station 
Construction. 

In  building  an  electric  power  station  the  two  principal  objects  to 
be  kept  in  view  are  low  first  cost,  consistent  with  the  best  economy, 
and  absolute  reliability.  The  system  described  herewith,  which  is  a 
radical  departure  in  central  station  construction,  claims  to  secure 
both  of  these  requisites,  together  with  less  cost  in  operating  expenses; 
less  real  estate  occupied;  absolute  flexibility;  less  depreciation  and 
greater  ease  in  handling  than  is  usual  in  power  plants  heretofore 
installed.  We  will  first  describe  the  system  as  applied  to  an  electric 
railway  plant  having  a  capacity  of  2,000  H.  P. .such  as  would  have  been 
ample  to  drive  the  Intramural  Road  at  the  World's  Fair. 

Referring  to  Figs.  1  and  2,  engines  No.  1  and  No.  2  are  cross 
compound,  condensing  engines,  having  a  rated  capacity  of  1,000  H.  P. 
each.  Generators  No.  1  and  No.  2  have  a  rated  capacity  of  750  K.  w. 
each.  The  armatures  of  the  generators  are  mounted  upon  steel 
quills,  Cc,  running  in  independent  bearings,  Pp,  so  arranged  that 
they  are  free  to  revolve  independent  of  either  engine  and  of  each 
other.  Through  these  quills,  and  supported  at  its  center  bearing,  D, 
extends  a  steel  or  wrought  iron  shaft,  carrying  upon  its  ends  circular 
cast  steel  or  iron  disks,  Ff,  securely  keyed  to  the  shaft.  The  engraving 
shows  the  engines  connected  to  generators  with  magnetic  clutches 
which  operate  as  follows:  Attached  to  the  end  of  the  engine  shafts, 
Aa,  are  circular  cast  iron  or  cast  steel  disks,  Hh,  carrying  in  recesses 
, copper  coils,  Oo,  which  are  connected  to  brushes,  Qq,  by  means  of  rings, 
{tr,  in  such  a  manner  as  to  permit  a  current  of  electricity  to  be  passed 
through  the  coil  while  the  disks  are  in  motion.  Around  the  vertical  face  of 
disks,  Hh,  near  the  peripheries  are  carried  cast  steel  or  iron  rings,  Ii, 
which  are  held  in  position  on  disks,  Hh,  by  means  of  three  gudgeons 
or  bolts,  equally  spaced  around  the  periphery  of  disks,  Hh.  Rings,  Ii, 
are  normally  held  against  disks,  Hh,  by  small  spiral  springs  surround- 
ing the  gudgeons  or  pins.  Attached  to  quills,  Cc,  are  cast  iron  or 
steel  disks,  Jj,  carrying  two  coils  of  copper  wire.  Mm,  Nn,  which  are 
connected  to  brushes,  Kk,  so  as  9b  allow  a  current  to  be  passed  through 
the  coils  when  the  disks  are  in  motion.  If  a  current  of  electricity  is 
passed  through  the  coil,  M.  a  magnetic  field  wilj  be  created  around 
it  which  will  have  a  tendency  to  attract  disk  I,  and  clasp  i(  securely  to 
disk  I,  so  that  power  can  be  transmitted  from  one  disk  to  the  other  by^ 
friction  so  long  as  the  current  travels  through  coils,  M.  Engine  No.  I 
can  now  drive  generator  No.  1  directly  connected,  and  in  like  manner 
engine  No.  2  generator  No.  2,  thus  forming  two  direct  connected 
power  units.  Shaft  E  lies  idle  in  bearing  D,  and  is  not  used  except 
in  case  it  becomes  necessary  to  drive  either  generator  from  the  oppo- 
site engine,  or  both  generators  from  the  same  engine.    It  will  also  be 


more  power,  when  the  low  pressure  cylinder  is  brought  up  to  speed 
and  connected  in  with  the  high  pressure  cylinder  without  stopping  the 
plant. 

In  case  it  becomes  necessary  to  make  repairs  on  the  high  pressure 
cylinder  of  engine  No.  2,  while  the  road  is  demanding  full  power  of 
engine  No.  1,  high  pressure  steam  may  be  admitted  to  the  low  press- 
ure cylinder  of  engine  No.  1,  which  it  will  be  noticed  from  Fig.  1,  is 
placed  next  to  the  generator.  By  working  high  pressure  steam  in  the 
low  pressure  cylinder  of  this  engine  it  will  give  its  full  power,  thus 
driving  its  generator. 


FIG.  2. — SECTION  SHOWING  CLUTCHES. 

In  order  to  prevent  wear  on  the  rings  of  the  magnetic  clutches 
above  described,  the  following  method  of  electrically  starting  the  gen- 
erators is  covered  under  this  system:  Suppose  engine  No.  1  and  its 
generator  are  operating,  and  engine  No.  2  and  its  generator  are  stand- 
ing idle,  and  it  becomes  necessary  to  throw  generator  No.  2  upon  en- 
gine No.  1,  in  order  to  repair  something  on  generator  No.  1.  Instead 
of  starting  engine  No.  2  to  bring  generator  No.  2  up  to  speed,  or  allow- 
ing the  friction  of  the  magnetic  clutch  to  bring  the  latter  up  to  speed, 
the  following  method  is  adopted:  Current  being  produced  from  gen- 
erator No.  1  is  passed  through  the  armature  and  fields  of  generator  No.  2, 
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FIG.  1.— LONGITUDINAL  SECTION  OF  ENGINES  AND  GENERATORS. 


seen  that  either  generator  or  both  generators  are  available  from  either 
engine. 

By  having  two  engines  with  the  high  pressure  cylinder  of  one, 
and  the  low  pressure  of  the  other  direct  connected  to  the  work,  the 
plant  is  arranged  to  operate  economically  with  any  load  varying  from 
500  to  2,000  h.  P.,  and  it  is  practically  impossible  to  shut  down  the  plant 
on  account  of  any  accident  that  would  be  liable  to  happen. 

It  will  be  observed  from  Fig.  1  that  the  main  shaft  of  both  engines 
is  cut  in  the  middle  and  the  two  parts  joined  together  by  means  of 
positive  jaw  clutches,  operated  by  steam  cylinder.  Thus  when  the 
load  is  light,  engine  and  generator  No.  1  are  shut  down.  Cylinder  D 
of  engine  No.  2  is  cut  off  by  means  of  the  jaw  clutch,  and  no  portion  of 
the  plant  operates,  except  the  high  pressure  cylinder  of  engine  No.  2, 
directly  coupled  to  generator  No.  2.  This  cylinder  can  be  run  con- 
densing and  the  plant  operated  with  economy,  until  the  road  requires 


in  such  a  manner  as  to  make  a  motor  of  it,  until  the  armature  attains 
the  same  speed  as  that  of  generator  No.  1,  when  current  is  passed 
through  coil,  n,  clamping  disk,/,  to  disk  J,  without  wear  on  the  clutch 
mechanism. 

In  case  it  ever  becomes  necessary  to  increase  the  capacity  of  the 
power  station  designed  under  this  system,  it  is  done  by  adding  two 
more  generators  to  the  right  of  engine  No.  2,  having  similar  connec- 
tions to  generators  Nos.  1  and  2,  thus  making  four  generators  available 
from  engine  No.  2.  The  third  engine  is  added  as  the  power  is  required. 

The  small  engravings  in  the  upper  right  and  left  hand  corners  of 
Fig.  2  show  different  forms  of  mechanical  clutches  which  can  be  sub- 
stituted for  the  magnetic  clutches  above  described,  if  necessary.  In  a 
railway  plant,  the  fact  of  having  to  stop  the  station  for  a  few  minutes 
at  the  time  of  changing  from  one  engine  to  another  is  not  so  serious 
as  in  a  lighting  plant,  and  the  above  clutches  have  been  designed  for 
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substitution  for  the  magnetic  clutches  in  case  the  conditions  were  such 
as  not  to  warrant  installing  the  magnetic  clutches. 

In  the  left  hand  view,  H  is  a  disk  securely  keyed  to  engine  shaft, 

A,  of  engine  No.  I.  J  is  a  circular  disk  securely  keyed  to  quill,  C,  of 
generator  No.  I.  F  is  a  circular  disk  keyed  to  the  common  shaft,  E. 
If  it  is  desired  to  drive  generator  No.  I,  three  bolts,  T,  spaced  equi- 
distant on  the  circumference,  are  used  to  bolt  disks,  H  and  J,  rigidly 
together,  the  same  as  cable  railway  plants  are  operated.  Engine  No.  I 
is  thus  driving  generator  No.  I  directly  connected,  without  any  wear- 
ing parts,  except  the  bearings  of  the  two  machines.  In  case  it  becomes 
necessary  to  drive  generator  No.  2  from  engine  No.  2,  bolts,  S,  are 
inserted  as  shown,  thus  rigidly  connecting  disk,  H,  to  disk,  F,  and  re- 
volving shaft,  E.  Bolts,  S,  can  be  reversed  so  that  disk,  F,  will  be 
rigidly  bolted  to  disk,  J,  permitting  shaft.  E,  to  drive  generator  No.  I 
from  engine  No.  2,  thus  performing  all  the  functions  of  the  magnetic 
clutch  as  described  above. 

The  right  hand  view  is  another  form  of  clutch  commonly  used  in 
cable  railway  plants.  Disks,  H  and  J,  are  keyed  to  the  engine  and 
generator  shafts,  respectively,  and  disk,  X,  is  keyed  to  shaft,  E.  If  it 
is  desired  to  drive  generator  No.  2  from  engine  No.  2,  two  steel  or 
wrought  iron  keys  are  inserted  in  recesses,  U  U,  thus  rigidly  connect- 
ing the  disk,  H,  to  disk,  J.  By  inserting  the  wedges  in  recesses,  V  V, 
shaft,  E,  is  made  to  revolve  from  engine  No.  2,  and  by  inserting  the 
edges  in  recesses,  W  W,  generator  No.  2  is  caused  to  revolve  from 
shaft,  E,  thus  making  the  plant  interchangeable  in  all  directions. 

The  entire  plant  is  mounted  upon  cast  iron  bed  plate  construction, 
cast  in  sections  and  thoroughly  anchored,  the  same  as  first  class  cable 
railway  power  construction  of  the  present  day.  An  important  feature 
of  the  system  is  the  fact  that  any  standard  make  of  dynamos  and  engines 
can  be  utilized,  thus  necessitating  no  radical  departure  from  the  pres- 
ent lines  of  manufacture.  For  this  reason,  many  of  the  present  plants 
can  be  rebuilt  to  conform  to  this  system,  and  utilize  a  large  part  of 
their  old  equipment.    This  system,  as  described,  was  designed  by 

B.  J.  Arnold,  of  Chicago. 


Forty  Inch  Standard  Engine  Lathe. 


A  view  of  a  forty  inch  standard  engine  lathe  designed  and  built  by 
the  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati,  O.,  is  shown 
herewith.  The  bed  is  extra  deep,  well  braced  its  entire  length,  and 
rests  direct  upon  the  foundation,  securing  perfect  solidity  under  a 
heavy  strain.  The  headstock  has  a  long  bearing  on  the  bed;  the  cone 
pulley  has  five  steps  and  is  strongly  back  geared.  The  spindle  is  of 
large  diameter,  made  from  a  high  grade  of  steel,  and  is  accurately 
ground  to  a  perfect  fit  on  a  Universal  grinding  machine.  The  boxes 
are  made  from  the  best  phosphor  bronze.  The  end  thrust  is  against 
hardened  steel  rings  accurately  ground,  and  provision  is  made  for 
taking  up  the  slightest  wear.  The  carriage  is  heavy,  and  has  long 
wearing  surfaces  both  on  the  bed  and  cross  slide.  The  apron  is 
secured  to  it  in  a  manner  to  lend  additional  stiffness,  and  the  carriage 
is  securely  gibbed  both  front  and  back.  * 

All  the  feeds  of  the  carriage  can  be  thrown  in  and  out,  or  reversed 
from  the  front  of  the  apron.  The  carriage  is  also  provided  with  a  stop 
which  automatically  throws  out  the  feed,  and  which  can  be  set  at  any 
point  along  the  ways.  This  is  very  convenient  for  turning  or  boring, 
and  also  prevents  the  lathe  from  being  damaged  by  any  carelessness  of 
the  operator. 

The  lead  screw  is  situated  on  the  inside  of  the  bed,  where  it  is 
protected  from  dirt  and  chips.  In  this  position  it  secures  a  central 
pull  to  the  carriage,  and  obviates  that  twisting  tendency  which  invaria- 


New  Electric  Heater. 


We  present  herewith  an  engraving  of  a  new  type  of  metal  case 
heater  recently  put  upon  the  market  by  the  Consolidated  Car  Ideating 
Company,  of  Albany,  N.  Y.  This  heater  comes  through  the  riser,  the 
iron  grating  of  the  heater  fitting  in  the  panel  of  the  riser.  This,  as 
will  be  seen,  keeps  the  heater  under  the  seat  and  entirely  out  of  the 
way  of  passengers'  feet  and  ladies'  dresses. 

The  first  cars  to  be  equipped  with  this  heater  are  those  of  the  Nor- 
walk  Horse  Railway  Company,  of  Norwalk,  Conn.,  which  is  now  be- 


NEW  ELECTRIC  HEATER. 

ing  changed  from  horse  to  electric  power,  and  which  will  use,  in  con- 
nection with  the  heater,  the  temperature  regulating  switch  of  this  com- 
pany. The  heaters  are  now  being  put  on  at  the  works  of  J.  A.  Trimble, 
of  New  York,  who  is  manufacturing  the  cars. 


$250  in  Prizes. 


The  Chicago  General  Street  Railway  Company,  having  the  con- 
struction of  a  permanent  plant  in  operation,  writes  us  that  it  invites 
outline  drawings  and  general  specifications  of  a  model  plant  for  the 
immediate  use  of  twenty  motor  cars  and  twenty  trail  cars.  The  con- 
struction should  be  suitable  to  permit  an  increase  in  capacity  to  forty 
motor  cars  as  occasion  may  require.  The  lot  will  have  a  street  front- 
age on  the  south  of  450  ft.,  on  the  east  an  alley  frontage  of  550  ft.,  on 
the  west  a  street  frontage  of  300  ft.,  on  the  north  the  diagonal  frontage 
abuts  a  steam  railway  from  which  a  switch  may  be  extended  to  any 
portion  of  the  lot  where  convenience  or  economical  operation  may 
require. 

The  street  railway  tracks  may  enter  the  lot  at  the  northeast  corner, 
and  will  also  extend  along  the  entire  south  frontage.  Water  can  be 
extended  from  a  city  water  main  to  any  portion  of  the  lot.  The  draw- 
ings must  show  the  location  of  all  necessary  buildings,  the  position  of 
Corliss  engines,  boilers,  machinery,  coal  tracks,  pits,  and  all  other  de- 
sirable features  for  a  model  plant. 

For  the  first  plan  selected  $100  will  be  paid,  $75  for  the  second, 
$50  for  the  third  and  $25  for  the  fourth.  The  company  reserves  the 
right  to  reject  any  and  all  plans,  and  will  be  the  sole  judge  of  the 
merits  of  each.  All  plans  should  be  sent  to  the  vice  president,  C.  L. 
Bonney,  on  or  before  the  first  day  of  July,  1894.  Each  plan  should  be 
identified  by  a  special  mark  or  assumed  name,  the  real  name  and 
address  of  the  contributor  being,  as  usual,  sent  on  a  separate  paper,  en- 
closed in  an  envelope  bearing  the  name  appended  to  the  plans. 

Wooden  Faced  Brake  Shoes. 


The  engraving  herewith  shows  a  wooden  faced  brake  shoe  which 
has  just  been  put  on  the  market  by  Wm.  Wharton  Jr.,  &  Company,  of 


FORTY  INCH  STANDARD  ENGINE  LATHE. 

bly  takes  place  in  lathes  where  the  screw  is  placed  on  the  outside  of 
the  bed.  The  compound  rest  is  provided  with  power  cross  and  angu- 
lar feeds,  adapting  the  lathe  to  all  kinds  of  taper  turning  and  boring. 
It  is  so  constructed  that  the  feeds  work  independently,  and  cannot  be 
thrown  in  at  the  same  time. 


The  St.  Louis  County  Street  Railway  Company,  of  St.  Louis,  Mo., 
of  which  J.  B.  Greensfelder  is  president,  has  opened  its  new  line  from 
Wellston,  on  the  St.  Charles  Rock  Road,  to  Eden,  Lucas,  Hunt  and 
Natural  Bridge  roads  to  Normandy.  Until  the  traffic  justifies  opera- 
tion by  electricity  the  line  will  be  operated  by  horse  power. 

 —  1  m  1  m  

The  Cleveland  (O.)  &  Akron  Electric  Railway  Company,  with  a 
capital  stock  of  $300,000,  has  been  incorporated. 


WOODEN  FACED  BRAKE  SHOES. 

Philadelphia,  and  which  is  claimed  to  be  superior  to  metal.  The 
wooden  shoe,  it  is  also  claimed,  brakes  better  and  wears  the  wheel  less 
than  metal,  and  its  use  is,  therefore,  advisable  outside  of  the  question  of 
expense.  The  wood  can  be  put  in  and  taken  out  readily,  and  runs  no 
risk  of  displacement  in  service.  The  block  is  made  of  oak  cut  across 
the  grain,  thus  exposing  the  ends  of  the  fibres  to  wear,  which  prevents 
the  tearing  out  of  the  ends  and  sides,  and  presents  a  surface  to  the 
wheel  which  has  greater  tenacity  than  any  metal. 

These  shoes  are  in  use  on  a  number  of  well  known  street  railways, 
which  have  become  thoroughly  satisfied  of  their  high  efficiency  and 
economy.  The  manufacturers  have  samples  which  have  run  6,000 
miles,  with  average  stops  and  quite  heavy  grades. 
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Car  Trimmings. 


A  comparatively  small,  yet  most  important,  part  of  a  car  equip- 
ment is  the  "trim."  Car  trimmings  are  now  usually  made  of  bronze, 
and  the  number  required  varies  naturally  with  the  style  of  car.  We 
present  herewith  engravings  of  all  those  used  on  a  standard,  forty  pas- 
senger, open  car  having  six  reversible  and  two  stationary  seats,  such  as 
shown  on  page  395. 

The  manufacturer  of  the  trimmings  shown,  the  Lewis  &  Fowler 
Manufacturing  Company,  of  Brooklyn,  N.  Y.,  devotes  one  special  de- 


molten  metal  is  called — a  day,  and  each  "  heat"  contains  from  fifty  to 
sixty  pounds.  After  being  cooled  the  moulded  pieces  are  taken  to  the 
filing  and  drilling  departments  where  twenty-five  men  are  employed  in 
removing  from  the  rough  castings  burrs,  warts  and  other  imperfections 
to  be  met  with,  and  in  drilling  holes  for  the  screws,  countersinking, 
etc. 

The  polishing  then  follows,  and  in  this  department  the  pieces  are 
ground  on  graded  emery  wheels  and  belts  against  which  they  are  held 
by  hand.  They  are  then  polished  on  linen  buffers  which  make  2,300 
revolutions  per  minute.  In  this  department  of  the  Lewis  &  Fowler 
works,  twenty-two  men  are  employed  in  the  operation  of  twelve 


8 


TRIMMINGS  FOR  A  FORTY  PASSENGER  OPEN  CAR. 


partment  in  its  extensive  works,  located  on  Nostrand,  Park  and  Flush- 
ing Avenues  and  Walworth  Street,  Brooklyn,  to  the  manufacture  of 
car  trimmings  and  supplies  large  quantities  to  street  railway  companies 
for  the  repair  of  cars  as  well  as  the  great  number  required  in  the  works 
themselves  in  the  manufacture  of  cars.  The  officials  of  the  company 
tell  us  that  the  trimming  department  of  the  company's  business  has 
been  especially  busy  recently,  indicating  that  many  companies  are  re- 
constructing their  old  cars  instead  of  purchasing  new  ones. 

The  process  of  manufacture  of  trimmings  is  most  interesting.  To 
insure  the  excellence  of  the  metal  used,  the  Lewis  &  Fowler  Manu- 
facturing Company  makes  its  own  bronze,  in  the  composition  of  which 
1,000  lbs.  of  copper,  and  a  proportionate  quantity  of  spelter,  tin  and 
lead  are  used  a  day. 

The  moulding  of  the  trimmings  is,  of  course,  the  initial  process  in 
their  manufacture.  The  moulding  is  done  in  iron  boxes  with  a  spec- 
ially prepared  moulding  sand.  In  the  moulding  room  of  the  Lewis  & 
Fowler  Manufacturing  Company,  ten  furnaces  are  required  to  mould 
the  metal.    Each  furnace  yields  three  "  heats" — as  the  crucible  holding 


emery  wheels,  two  emery  belts  and  ten  buffers.  The  trimmings  are 
then  bright  and  shining  and  are  lacquered  and  baked. 

The  cuts  on  this  and  the  next  page  show  the  following  parts,  the 
figure  in  the  bracket  after  the  name  of  the  piece  showing  the  number  re- 
quired for  the  forty  passenger,  open  cars  hown:  No.  1.  Reversible  seat 
arm  (twelve).  No.  2.  Reversible  seat  handle  (twelve).  No.  3.  Bolt  for 
reversible  seat  handle  (twelve).  No.  4.  Stationary  seat  handle  (four). 
No.  5.  Dash  grab  handle  (four).  No.  6.  Pillar  handle  (sixteen.)  No.  7. 
Motorman's  handle  for  access  to  roof  of  car  (one).  No.  8.  Window 
guard  (two).  No.  g.  Lower  sash  lift  (six).  No.  10.  Upper  sash  lift 
(six).  No.  11.  Blind  lift  (six).  No.  12.  Leather  for  blind  lift  (six). 
No.  13.  Sash  spring  (six).  No.  14.  Blind  spring  (six).  Nos.  15  and  16. 
Lamp  box  hinge  (four  of  each  kind).  No.  17.  Lamp  box  drip  cup 
(two).  No.  18.  Lamp  box  hook  (two).  No.  19.  Match  striker  (two). 
No.  20.  Reversible  seat  back  casting  with  rubber  (twelve).  No.  21. 
Color  signal  ring  (two).  No.  22.  Signal  bell  (two).  No.  23.  Bell 
strap  hook  (two).  No.  24.  Strap  guide  (ten).  No.  25.  Strap  bushing 
or  thimble  (two).    No.  26.  Strap  fastener  (two).    No.  27.  Bronze  tube 
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to  be  set  in  pillar  for  operating  roller  curtain.  No.  28.  Roller  curtain 
guide.  No.  29.  Roller  curtain  stop,  left  hand.  No.  30.  Roller  curtain 
stop,  right  hand.  No.  31.  Fixture  for  spring  roller  curtain.  No.  32. 
Fixture  for  spring  roller  curtain  (twenty-eight  required  of  each  curtain 
fixure).    No.  33.  Patent  ratchet  brake  handle  (two). 

The  car  trimming  department  of  the  Lewis  &  Fowler  Manufactur- 
ing Company,  which  has  attained  extensive  dimensions,  is  yet  only 
a  comparatively  small  part  of  the  extensive  business  of  this  company 
which  manufactures  practically  every  article  required  for  the  rolling 
stock  of  a  street  railway  company,  except  motors  and  other  parts  of 
the  electrical  equipment. 


is  exceedingly  durable,  and  there  are  several  companies  which  have 
been  using  the  registers  for  sixteen  years,  and  still  report  them  as 
reliable  and  perfect  as  when  constructed. 


Annual  Report  of  the  Westinghouse  Electric  & 
Manufacturing  Company. 


The  report  of  the  directors  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  was  presented  at  the  annual  meeting  in  Pittsburgh 


29  30 
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TRIMMINGS  FOR  FORTY  PASSENGER  OPEN  CAR  AND  VIEW  OF  CAR. 


The  growth  of  this  company  presents  an  example  of  what  business 
ability  can  do  when  the  products  manufactured  are  of  substantial  worth. 
The  first  appliance  to  be  manufactured  by  this  company  was  the  Lewis 
&  Fowler  car  register  which  has  now  been  adopted  on  nearly  600  differ- 
ent railways,  and  of  which  19,000  are  in  use.  It  is  interesting  to  note 
tlret  in  spite  of  recent  competition  the  Lewis  &  Fowler  register  retains 
its  long  enjoyed  popularity,  and  among  some  recent  orders  awarded 
last  month  was  that  for  the  equipment  of  the  cars  of  the  Union  Railway 
Company,  of  Providence,  R.  I. 

In  the  Lewis  &  Fowler  Register,  the  care  which  this  company  uses 
in  the  manufacture  of  all  its  appliances  is  exemplified,  No  one  has 
tried  harder  to  beat  this  register  than  the  manufacturers,  and  they 
claim  that  the  device  is  as  perfect  in  its  prevention  of  fraud  as  human 
iugenuity  and  skiil  can  accomplish.  The  register,  though  containing 
many  attachments  necessary  for  securing  against  dishonest  tampering 


May  16,  and  showed  that  the  company's  net  profits  for  the  fiscal  year 
foot  up  $1,640,809.11.  This  was  after  charging  to  operating  expenses 
large  sums  for  alterations  and  additions  to  plant,  and  interest  and  dis- 
count. The  company  received  on  its  World's  Fair  lighting  contract 
$399,000,  and  $88,704,47  for  extras.  Much  is  expected  from  its  long 
distance  power  transmission  business  when  the  three  5,000  H.  P.  gener- 
ators aie  in  operation  at  Niagara  Falls.  The  company  has  $3,671,965 
in  preferred  stock,  $5,165,481  in  assenting  stock,  and  $179,150  in  com- 
mon stock.    There  are  20,000  shares  in  the  company's  treasury. 


The  New  York  Board  of  Aldermen  has  granted  to  the  Sixth  Avenue 
Railroad  Company,  which  is  controlled  by  the  Metropolitan  Traction 
Company,  the  right  to  extend  its  road  through  Lenox  Avenue,  from 
110th  Street  to  the  Harlem  River. 
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A  Complete  Line  of  Overhead  Construction 
Material. 


The  Ohio  Brass  Company,  of  Mansfield,  O.,  manufacturer  of 
overhead  line  material  and  other  devices  for  electric  railways,  has 
recently  put  upon  the  market  a  large  number  of  new  trolley  appli- 


these  of  necessity  being  flexible,  were  liable  to  spring  apart  by  con- 
stant usage,  thus  impairing  the  contact  and  causing  the  parts  to  heat. 
By  the  method  shown  the  flexibility  is  maintained,  and  on  account  of 
the  reinforcing  plates  the  flexible  contacts  are  always  held  in  proper 
position;  consequently  the  electrical  connection  between  blade  and  con- 
tact is  always  kept  perfect. 

It  will  also  be  seen  that  the  carrying  capacity  of  the  flexible  plates. 


SAMPLES  OF  OVERHEAD  MATERIAL— OHIO  BRASS  CO. 


ances,  which  are  meeting  with  good  success.  A  number  of  the  prin- 
cipal appliances  dealt  in  by  this  company  are  presented  herewith. 

This  company,  on  account  of  its  special  facilities  for  manufactur- 
ing and  thoroughly  testing  its  goods,  is  able  to  furnish  the  very  best 
material,  and  its  large  and  rapidly  increasing  business  shows  the  con- 
fidence that  the  railway  companies  have  in  appliances  manufactured 
by  it. 

 «•»   

New  Type  of  Electric  Switch. 


We  herewith  illustrate  one  of  the  latest  improvements  in  the  switch 
line  by  the  W.  S.  Hill  Electric  Company,  letters  patent  for  which  have 
just  been  issued  bearing  the  date  of  April  24,  1894. 

The  first  feature  of  the  invention  is  the  manner  in  which  the  two 


or  more  blades  are  secured  to  the 
yoke  so  as  to  obtain  rigidity,  and 
keep  all  of  the    blades    in  proper 
alignment  while  the  switch  is  being 
operated.     By  the  old  method  of 
securing  the  blades  to  the  yoke  (to 
which  the  handle  is  attached),  by  a 
single  bolt  or  screw  in  each  blade, 
there  was   nothing   to   prevent  the 
twisting  of  the  blades,  thus  allowing 
one  to  move  in  advance  of  the  other, 
and  as  the  two  or  more  poles  would 
not  break  in  unison,  excessive  flashing 
would  result. 

To  overcome  this  defect  and  pro- 
duce a  rrore  mechanical  and  substantial 
device,  the  outer  ends  of  the  blades  and 
yoke  have  been  broadened,  and  two 
screws  or  bolts  inserted,  thus  securing 
the  parts  so  rigidly  that  the  blades 
must  at  all  times  moves  in  unison, 
and  all  the  blades  leave  the  contacts  at  the  same  instant. 

The  second  feature  consists  in  backing  up  the  regular  flexible  con- 
tacts, B,  by  what  they  term  "reinforcing  plates,"  A.  It  has  hereto- 
fore been  the  custom  to  use  nothing  but  the  copper  strips,  B,  and 


NEW  TYPE  OF  ELECTRIC 
SWITCH. 


B,  are  increased  by  the  reinforcing  plate,  A,  to  the  maximum  of  any 
other  part  of  the  circuit,  preventing  loss  of  current  in  the  switch,  and 
heating  and  destruction  of  its  contacts. 

Hundreds  of  these  switches  are  now  in  use,  and  the  value  of  the 
above  inventions  is  becoming  more  and  more  apparent  as  the  test  of 
time  is  applied. 

 m  <•»   ■  

Annual  Meeting  of  the  American  Institute  of  Elec= 
trical  Engineers. 


The  tenth  annual  meeting  of  the  American  Institute  of  Electrical 
Engineers  was  held  at  Philadelphia,  May  15-18.  The  officers  elected 
were:  President,  Professor  Edwin  J.  Houston,  Philadelphia;  treasurer, 
George  M.  Phelps,  New  York,  each  for  one  year.  Vice-presidents  (for 
two  years).  Professor  William  A.  Anthony,  Vineland,  N.  J.;  Francis  B. 
Crocker  and  James  Hamblet,  New  York.  Managers  (tor  three  years), 
A.  E.  Kennelly,  Philadelphia;  William  D.  Weaver,  Charles  S.  Bradley 
and  William  B.  Vansize,  New  York. 

The  papers  read  included  one  on  lightning  arresters,  by  A.  Jay 
Wurts,  of  the  Westinghouse  Electric  &  Manufacturing  Company,  one 
on  storage  batteries,  by  W.  W.  Griscom,  and  others. 


New  Overhead  Switch. 


Among  a  number  of  specialties  lately  brought  out  by  the  Mason 
Electric  Company  is  the  new  overhead  switch  illustrated.  It  will  be 
noticed  that  the  mnning  part  of  this  switch  is  on  a  line  with  the  trolley 


NEW  OVERHEAD  SWITCH. 


wire.  There  being  no  depression,  cars  can  be  run  on  full  speed  with- 
out any  liability  of  the  trolley  wheel  leaving  the  line.  The  advantages 
of  this  switch  are  recognized  by  practical  men,  and  it  is  being  adopted 
by  a  number  of  the  leading  roads. 


Open  Slot  Electric  Conduit  for  the  Metropolitan 
Traction  Company. 


As  mentioned  in  our  last  issue,  the  Metropolitan  Traction  Com- 
pany, of  New  York,  will  build  a  section  of  open  slot  electric  railway 
conduit  on  one  of  the  uptown  avenues  of  New  York  City  to  give  the 
system  a  practical  test.  Sections  will  be  installed  both  by  the  General 
Electric  Company  and  Siemens  &  Halske  Company  of  America. 
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Trucks. 


By  John  C.  George,  President  Raleigh,  N.  C,  Railway  Company. 


Possibly  no  factor  necessary  to  the  successful  operation  of  electric 
traction  is  so  little  understood,  and  so  little  considered  by  the  average 
street  railway  magnate,  as  that  portion  of  the  car  which  we  hardly 
dignify  by  the  name  of  truck.  And  yet  upon  its  proper  construction 
and  adaptation  to  varying  conditions  of  traffic,  largely  depends  the  life 
and  efficiency  of  both  motors  and  track,  to  say  nothing  of  the  car 
bodies  themselves.  From  the  public  point  of  view  a  road's  success  is 
in  no  small  measure  dependent  upon  the  efficient  construction  of  this 
vital  component.  Apart  from  all  questions  of  good  service  as  to  time, 
speed,  regularity  and  the  numerous  other  necessaries  of  a  well  con- 
ducted road,  it  is  a  recognized  fact  in  all  large  cities,  that  there  are  two 
classes  of  citizens  to  whose  wishes  any  road  must  cater  for  purely 
financial  reasons,  and  incidentally  for  aesthetic  ones:  First,  to  its  actual 
patrons,  who  demand  that  they  shall  be  carried  smoothly  and  comfort- 
ably, and  the  number  of  whom  varies  almost  directly  in  accordance 
with  the  degree  of  comfort  afforded.  Second,  to  its  prospective 
patrons,  to  which  class  belong  that  great  array  of  dwellers  along  the 
route,  where  the  incessant  din  of  rocking,  pounding  cars  raises  in  the 
minds  of  the  hearers  a  feeling  of  such  intense  antagonism  to  the  road 
that  its  receipts  are  really  seriously  affected.  The  patronage  of  this 
class  probably  varies  inversely  as  the  square  of  the  noise.  While  I  do 
not  pretend  to  maintain  that  a  bad  truck  is  responsible  for  all  the  ills 
to  which  a  motor  car  is  subject,  I  am  firmly  convinced  that  too  little  at- 
tention is  paid  to  it,  and  still  more  convinced  that  if  street  car  com- 
panies would  show  more  consideration  for  the  comfort,  safety  and  con- 
venience of  their  passengers  and  the  public  generally,  it  would  redound 
very  greatly  to  their  advantage. 

To  take  its  construction  in  detail,  the  important  features  of  a  good 
truck  may  be  summarized  in  a  discussion  of  frame,  journal  boxes  and 
bearings,  wheels,  axles,  brakes  and  guards. 

Frame. — Of  frames,  while  there  is  an  endless  variety  of  construc- 
tion, there  are  really  but  two  types;  one  where  the  entire  structure 
of  the  truck  is  self-contained,  all  provision  against  teetering  either  end 
or  side,  being  made  in  the  truck  itself,  the  body  simply  resting  upon 
it;  the  other,  where  the  sills  of  the  car  body  form  practically  an  in- 
tegral part  of  the  complete  car,  neither  body  nor  truck  being  a  com- 
plete entity.  As  is  natural,  both  types  have  their  adherents,  and  while 
it  is  still  a  somewhat  open  question  as  to  which  is  superior,  the  trend 
of  modern  practice  is  in  favor  of  the  self-contained  truck,  and  it  is 
specially  to  be  recommended  that  the  fastening  of  the  body  to  the 
truck  be  effected  by  the  least  possible  number  of  bolts  and  nuts,  so  as 
to  afford  the  greatest  ease  in  removal.  The  frame  should  be  so  hung 
upon  the  axle  or  journal  boxes  as  to  afford  ample  play  for  perpendicu- 
lar motion,  while  at  the  same  time  be  supported  by  springs  so  arranged 
and  proportioned  as  to  reduce  the  rapidity  and  strain  of  such  motion  to 
a  minimum.  As  far  as  possible,  the  top  and  side  bars  should  be  in 
one  piece,  and  steel  has  been  found  more  efficient  for  these  parts  than 
iron.  Under  all  circumstances  it  is  most  important  to  prevent  oscilla- 
tion as  far  as  possible,  as  apart  from  the  question  of  comfort,  it  is 
amply  demonstrated  that  where  this  is  prevented,  the  motors  suffer 
less  deterioration,  the  wheels  have  a  longer  life,  the  track  joints  stand 
up  better,  and  the  car  operates  on  a  slippery  track  and  through  snow 
with  much  better  results.  While  these  remarks  apply  more  especially 
to  the  four  wheel,  rigid  truck  generally  used  on  cars  from  sixteen  to 
twenty-two  feet  in  length  for  urban  traffic,  the  salient  features  are 
equally  applicable  to  the  double  truck  and  radial  type  used  for  larger 
cars,  and  specially  in  suburban  traffic.  There  seems  to  be  little  ques- 
tion that  for  fast  work,  i.  e.,  above  ten  miles  per  hour,  either  a  double 
truck  or  a  radial  is  superior  to  any  type  of  rigid,  short  wheel  base  truck. 

Journal  Boxes  and  Bearings. — This  question  has  been  practically 
settled  by  the  adoption,  by  the  leading  makers  and  managers  of  the 
general  type  now  recognized  as  "  Standard  "  by  the  Master  Car  Build- 
ers' Association,  and  the  form  is  too  well  known  to  require  any  special 
description.  It  is  only  necessary  to  insist  upon  an  adequate  thickness 
of  the  brasses,  and  upon  lubricating  boxes  easy  of  access  and  capable 
of  carrying  sufficient  grease  to  avoid  the  necessity  of  frequent  refilling. 

Wheels. — The  question  of  wheels,  which  is  really  of  the  utmost 
importance,  is  still  a  vexed  one;  and  again  no  standard  exists  either  as 
to  size  or  material,  but  the  tendency  on  the  better  class  of  roads  is 
more  towards  the  thirty  inch  wheel,  which  is  amply  high  to  give  a 
a  clearance  of  three  and  seven-eighths  inches  even  on  the  M.  P.  50 
type  of  the  G.  E.  motor,  probably  the  lowest  hanging  motor  on  the 
market,  and,  of  course,  more  on  the  other  types.  The  thirty-three 
and  thirty-six  inch  wheels  are  open  to  two  serious  objections.  First, 
the  car  body  is  raised  to  too  great  a  height  from  the  ground;  second, 
the  weight  is  very  considerably  increased,  and  as  the  hammer  blow 
varies  directly  as  the  weight,  at  a  constant  speed,  the  wear  upon  both 
wheel  and  truck  is  materially  increased ;  moreover,  there  is  no  question 
but  that  the  noise  is  greatly  intensified,  so  that  these  objections  are 
considered  more  than  sufficient  to  offset  the  possibly  greater  tractive 
power  of  the  larger  wheel.  As  to  the  material  to  be  used,  if  ordinary 
practice  is  followed,  the  chilled  cast  iron  wheels  are  largely  in  the 
majority,  chiefly  on  account  of  the  low  first  cost,  and  "  because  every- 
body uses  them."  It  has  been  found  by  actual  test  that  chilled  cast 
iron  wheels  wear  out  steel  rails  much  more  rapidly  than  any  other  kinds, 
owing  to  the  fact  that  the  rims,  whether  hardened  by  the  usual  method 
of  pouring  against  a  metallic  mould,  or  "  chill,"  or  oil  tempered,  are 
much  harder  than  the  steel  of  the  rail.  Again,  it  is  extremely  difficult 
to  produce  a  homogeneous  rim,  and  even  under  the  most  rigid  specifi- 
cations a  wide  margin  is  allowed  for  defects.    This,  of  course,  increases 
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the  liability  to  flatten,  and  certainly  causes  considerable  variation  in 
the  points  of  greatest  wear  and  shortens  the  life  of  the  wheel,  which, 
owing  to  the  continuous  braking,  is  not  more  than  one-fourth  that  of 
its  brother  in  steam  railroad  service. 

The  paper  wheel,  steel  tired,  for  which  so  much  was  claimed  and 
expected,  does  not  stand  the  test,  and  the  experts  now  bend  their  ener- 
gies to  obtain  a  wheel  either  of  solid  steel  or  of  iron  steel  tired,  which 
shall  approach  as  nearly  as  possible  to  the  structure  of  the  steel  in  the 
rail  upon  which  it  runs.  This  is  the  true  solution  of  the  problem;  and 
when  we  have  a  Bessemer  wheel  rolling  upon  a  Bessemer  rail,  joint- 
less,  be  it  hoped,  then  we  may  look  for  some  relief  from  some  of  the 
present  troubles  incident  to  the  use  of  those  now  in  service.  Several 
successful  attempts  have  been  made  in  this  direction,  as  the  Paige 
wheel  and  Vauclain  wheel;  and  where  the  extra  expense  can  be  borne 
by  the  road  there  is  no  question  as  to  the  advisability  of  their  use  from 
the  standpoint  of  both  road  and  patron.  Another  very  usual  and  dan- 
gerous habit  has  come  into  practice  in  respect  to  the  depth  of  flange. 
In  paved  streets  with  the  usual  rail  head,  it  is  seldom  practicable  to 
use  a  greater  depth  than  three-quarters  of  an  inch,  and  the  majority  of 
wheels  either  start  out  with  or  soon  come  down  to  half  an  inch  or  five- 
eighths  of  an  inch.  While  this  affords,  perhaps,  sufficient  margin  of 
safety  at  a  low  rate  of  speed,  too  many  cars  are  sent  out  at  high  speeds 
over  suburban  lines,  and  risks  are  taken  by  management  and  public, 
which  no  ignorance  or  carelessness  can  excuse.  No  less  than  a  one  and 
one-eighth  inch  flange  should  ever  be  used  where  the  speed  exceeds 
twelve  miles  per  hour. 

Axles. — Again  no  standard:  But  there  seems  no  question  that  the 
best  material  is  steel,  and  they  should  be  practical  duplicates,  in  shape, 
of  those  in  use  on  steam  roads,  and  of  size  doubly  sufficient  to  stand 
any  anticipated  strain.  Anyone  who  has  seen  the  result  of  a  broken 
axle  will  readily  appreciate  the  necessity  for  an  extra  allowance  of 
strength  in  this  particular. 

Brakes.- — In  this  point  of  construction  lies  mostly,  not  only  the 
danger  to  human  life,  but  to  property  in  its  largest  sense.  Here  faulty 
construction  or  failure  of  operation  may  wreck  the  fortunes  of  any 
road,  not  only  by  destroying  its  property  and  those  of  others,  but  by 
mulcting  it  in  exhaustive  damages  for  injuries  inflicted  upon  passengers 
and  public.  Even  should  such  extreme  penalty  not  fall  to  its  lot,  the 
average  of  wear  and  tear  upon  the  wheels  and  indeed  upon  the  whole 
structure  of  the  car,  may  be  greatly  reduced  by  proper  braking  appli- 
ances. This  fact  has  been  only  too  well  recognized,  and  some  impor- 
tant improvements  have  recently  been  made  in  this  line.  It  is  only 
necessary,  therefore,  to  call  attention  to  the  necessity  for  having  all 
parts  of  the  braking  apparatus  of  far  beyond  the  really  necessary 
strength.  Upon  one  point,  however,  the  average  street  car  brake 
shoe  is  far  from  satisfactory,  both  in  material  and  method  of  attach- 
ment, and  I  strongly  recommend  the  adoption  of  the  soft  iron  brake- 
shoe,  prescribed  by  the  Master  Car  Builders'  Association,  which  has 
proven,  not  only  its  efficiency  as  a  brake,  but  insures  a  uniform  wear- 
ing of  the  wheel  rim,  and  the  greatest  facility  of  removal  and  renewal. 

Guards. — As  a  last  resort  for  the  safety  of  the  unwary  public,  a 
proper  guard  should  always  be  provided  to  prevent  the  mangling  of 
the  unfortunate  victim  of  his  own  or  the  motorman's  carelessness. 
Here  the  proper  policy  is  to  discard  all  makeshifts,  and  either  have  a 
good  one  or  none  at  all.  Among  those  in  the  market  the  one  adopted 
by  the  Railway  Commission  of  Massachusetts,  the  outcome  of  a  series  of 
over  200  designs  experimented  upon,  presents  undoubted  advantages. 
In  conclusion,  it  need  only  be  said  that  a  good  truck  is  as  necessary  as 
a  good  motor;  that  every  engineer  knows  it,  and  that  very  few  directors 
know  a  truck  when  they  see  one. 
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Extensions  and  Improvements. 

Baltimore,  Md.- The  Baltimore  &  Randellstown  Railway 
Company,  whose  offices  are  at  451  Equitable  Building,  Baltimore,  is 
proposing  to  equip  four  and  a  half  miles  with  the  Barrowes  electric 
system. 

Bloomfield,  N.  J. — The  Suburban  Traction  Company  proposes 
to  equip  its  lines  in  Bloomfield  with  electricity. 

Bridgeport,  Conn. — The  Traction  Company  has  given  out 
nearly  all  its  contracts,  and  in  a  short  time  everything  will  be  in  readi- 
ness to  begin  the  construction  of  the  road.  The  Washburn  &  Moen 
Company,  of  Worcester,  Mass.,  will  furnish  part  of  the  wire.  The  J. 
G.  Brill  Company,  of  Philadelphia,  will  furnish  the  trucks,  with  which 
all  the  cars  will  be  equipped.  The  John  Stephenson  Company,  of 
New  York,  will  furnish  open  cars.  The  firm  of  Barney  &  Smith,  of 
Dayton,  O.,  has  received  the  contract  for  closed  cars  and  also  for  a 
number  of  open  cars.  Contracts  have  been  signed  with  the  General 
Electric  Company  for  generators,  motors  and  other  parts  of  the  elec- 
trical equipment. 

Brooklyn,  N.  Y. — The  Brighton  Beach  Railroad  has  received 
from  the  Board  of  Aldermen  the  right  it  has  sought  for  some  years,  to 
extend  its  road  from  Atlantic  Avenue  so  as  to  connect  with  the  elevated 
railway  in  Fulton  Street. 

Cleveland,  O.— A  short  time  ago  the  residents  of  Linndale 
began  the  agitation  of  an  extension  of  the  Cleveland  Electric  Railway 
to  Linndale.    The  project  is  in  a  fair  way  to  be  consummated. 

Columbus,  O, — The  Columbus  Central  Rail/oad  Company,  of 
Columbus,  O.,  is  pushing  the  construction  of  its  new  road.  The  line 
will  be  forty-two  miles  in  length,  and  the  capital  fi, 500,000.  The 
officers  are  J.  J.  Shipherd,  president,  and  Moses  V.  Neil,  vice-presi- 
dent. 
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Cortland,  N.  Y. — A  franchise  has  been  granted  the  Cortland 
&  Homer  Horse  Railroad  Company  to  change  its  motive  power  to 
electricity,  and  electric  cars  will  soon  be  used. 

Dayton,  O. — It  is  reported  that  L.  D.  Smith,  representing  a 
street  railroad  company  in  Cincinnati,  is  endeavoring  to  purchase  the 
Wayne  Avenue  horse  car  line,  which  will  then  be  changed  to  an  elec- 
tric road. 

Freeport,  111. — An  Eastern  syndicate  composed  of  Speaker 
Crisp.  Congressmen  Haynes  and  Ryer,  of  New  York,  and  Mutchler,  of 
Pennsylvania,  has  recently  purchased  the  Freeport  horse  railway, 
which  they  will  convert  into  an  electric  system.  They  have  also  pur- 
chased from  L.  Z.  Farwell  his  arc  and  incandescent  electric  light  plant, 
which  they  will  operate  in  connection  with  the  electric  railway. 

Fort  Wayne,  Ind.— The  Centlivre  Brothers  will  greatly 
improve  their  street  car  line  this  summer.  It  will  be  double  tracked 
with  T  rails,  and  the  cars  will  be  run  by  electricity. 

Green  Island,  N.  Y.— At  a  recent  meeting  of  the  Village 
Trustees  of  Green  Island  the  Troy  City  Railroad  Company  was 
granted  the  privilege  of  running  its  cars  through  the  village  by  elec- 
tricity instead  of  horse  power. 

Hartford,  Conn.— The  Hartford  Horse  Railroad  Company 
has  awarded  a  contract  to  construct  twenty-two  miles  of  road  running 
to  Windsor,  Pequonnock,  Rainbow  and  perhaps  to  South  Windsor. 

Kansas  City,  MO. — W.  J.  Smith,  formerly  president  of  the 
Kansas  City  Cable  Railway,  has  decided  to  rebuild  the  old  East  Fifth 
Street  Railway,  equip  it  with  electricity  and  build  extensions. 

Nashville,  Tenn. — The  reorganization  of  the  United  Electric 
Railway  Company  has  been  effected.  A  new  charter  has  been  applied 
for,  and  under  this  the  name  will  be  the  Nashville  Electric  Railway. 
W.  H.  Jackson  will  be  president. 

Natick,  fVIass.— The  Natick  Electric  Street  Railway  Company 
is  planning  an  extension  of  its  line  through  Ashland  to  Hopkinton. 

New  Britain,  Conn.— Superintendent  Breed,  of  the  Central 
Railway  &  Electric  Company,  is  contemplating  a  number  of  important 
changes  and  extensions. 

New  Glasgow,  N.  S. — The  New  Glasgow  Electric  Company 
is  preparing  to  build  an  electric  railway  this  spring  or  summer,  con- 
necting New  Glasgow  with  Trenton  on  the  one  side  and  Stellerton  on 
the  other. 

New  Haven,  Conn. — The  residents  of  West  Chapel  and 
other  streets  have  petitioned  the  Fair  Haven  &  Westville  Railroad 
Company,  asking  that  the  West  Chapel  Street  branch  be  extended 
from  Norton  Street  to  Nott  Street,  or  the  Boulevard, 

New  Orleans,  La. — The  Orleans  Railway  Company  writes 
us  that  it  is  contemplating  important  improvements. 

Niagara  Falls,  N.  Y. — Application  has  been  made  to  the  City 
Council  by  the  street  railroad  company  for  a  franchise  from  the  city  to 
build  a  line  on  Main  Street,  from  the  Falls  north  to  Niagara  Street, 
and  west  on  Niagara  Street,  to  the  river  way. 

Poughkeepsie,  N.  Y. — The  Poughkeepsie  City  &  Wappin- 
ger  Falls  Railway,  of  Poughkeepsie,  N.  Y.,has  ordered  ten  closed  cars 
from  James  A  Trimble,  of  New  York,  and  eight  open  and  two  closed 
cars  from  the  American  Car  Company.  All  the  cars  will  be  mounted 
on  Peckham  trucks  and  will  use  Sterling  registers. 

Springfield,  Mass.— The  Board  of  Directors  of  the  Springfield 
Street  Railway  Company  has  authorized  President  Olmsted  to  apply 
for  a  location  for  the  new  Thompsonville  and  Liberty  Street  exten- 
sions; also  to  petition  the  Aldermen  for  permission  to  extend  the  line 
from  the  junction  of  Locust  Street  through  Longmeadow  to  the  state 
line. 

Stillwater,  Minn. — The  bondholders  who  have  purchased  the 
street  railway  will  organize  a  company  with  $75,000  capital  stock,  to  be 
known  as  the  Stillwater  Electric  Railway  Company. 

Westerly,  R.  I. — Business  men  here  are  agitating  the  scheme 
of  having  the  electric  road  extended  north,  to  connect  with  White  Rock, 
Potter  Hill  and  Ashaway  with  Westerly. 


New  Roads. 

Akron,  O.—  The  Akron  &  Cuyahoga  Falls  Rapid  Transit  Com- 
pany, of  Akron,  filed  its  certificate  of  incorporation  on  May  11.  The 
capital  stock  is  $300,000.  The  company  will  build  an  electric  street 
railway  from  Ravenna,  through  Kent  and  Akron  and  to  the  village  of 
Barberton.  The  incorporators  are  Robert  J.  Randolph,  Thomas  F. 
Walsh,  W.  E.  Hall,  Edwin  F.  Voris.  E.  L.  Babcock. 

BoyertOWn,  Pa. — It  is  expected  that  the  work  of  constructing 
the  electric  road  from  Black  Bear  and  Reading  to  Boyertown  will  be 
commenced  in  the  near  future.  The  line  from  Boyertown  to  Black 
Bear  will  be  about  fourteen  miles  long. 

Buffalo,  N.  Y. — The  scheme  for  belting  Grand  Island  with  an 
electric  railway  was  ratified  lately  by  a  large  meeting  of  Grand  Island 
property  owners,  and  work  is  to  be  commenced  at  once. 

Butler,  Pa. — The  Butler  Traction  Company  was  incorporated 
on  May  10,  1894,  for  the  purpose  of  constructing  and  operating  an  elec- 
tric street  railway  in  Butler  County,  with  a  capital  stock  of  $75,000. 
The  president  of  the  company  is  Joseph  Hartman,  of  Butler,  Pa.,  and 
others  interested  are  J.  G.  Smith,  John  V.  Ritts,  Chas.  Duffy  and  John 
Berg. 

Calais,  Me. — The  Worcester  Construction  Company,  of  Wor- 
cester, Mass.,  has  taken  the  contract  to  build  about  eight  miles  of 
street  railway  here.  This  place  will  be  connected  with  St.  Stephen, 
across  the  river. 


Cincinnati,  O. — Work  has  been  commenced  on  the  electric 
railroad  between  this  city  and  Dayton.  The  company  has  been  organ- 
ized as  the  Cincinnati  &  Dayton  Traction  Company. 

De  Pere,  Wis. — Edward  Morton,  the  projector  of  the  street 
railway  company  at  Green  Bay,  has  applied  to  the  Common  Council 
for  a  franchise  allowing  his  company  to  operate  within  the  limits  of 
the  city. 

EI WOOd,  Ind. — A  company  has  been  organized  at  Elwood 
looking  to  an  electric  line  connecting  Elwood,  Alexandria,  Anderson 
and  Frankton. 

Elyria,  O. — An  effort  is  being  made  to  secure  an  electric  road 
between  here  and  Cleveland,  by  way  of  Dover  and  North  Ridgeville. 
The  right  of  way  has  been  secured. 

Hamilton,  Ont.—  The  Hamilton,  Grimsby  &  Beamsville  Rail- 
way Company  has  applied  to  the  Barton  Township  Council  for  the 
privilege  of  laying  its  tracks  on  Main  Street,  from  Sherman  Avenue  to 
the  bicycle  grounds. 

Homesdale,  Pa. — The  Homesdale  Electric  Railway  Company 
was  incorporated  on  May  21,  with  a  capital  stock  of  $100,000,  for  the 
purpose  of  constructing  and  operating  an  electric  street  railway  in  the 
borough  of  Homesdale,  Wayne  County,  Pa.  The  president  of  the 
company  is  Lorenzo  Grambs,  of  Homesdale,  and  others  interested 
are  Eben  H.  Clark,  W.  N.  Alberty  and  M.  M.  Treadwell. 

Indianapolis,  Ind. — According  to  present  appearances,  the 
Indianapolis  &  Broad  Ripple  Rapid  Transit  Company,  will  not  com- 
mence the  construction  of  its  road. 

Jamaica,  N.  Y. — At  a  recent  meeting  of  the  Board  of  High- 
way Commissioners,  A.  W.  Hart,  president  of  the  Long  Island  Elec- 
tric Railroad  Company,  presented  a  petition,  asking  permission  to 
build  and  operate  a  double  trolley  line  on  Liberty  Avenue,  from  the 
Brooklyn  city  line  to  Jamaica,  and  on  the  Jamaica  and  Merrick  road, 
from  Jamaica  to  the  township  line  at  Foster's  Meadow. 

Johnstown,  N.  Y.—  There  is  talk  here  of  building  an  electric 
railroad  from  Amsterdam  to  Johnstown  and  back  to  Amsterdam  again 
by  way  of  Gloversville,  Mayfield,  Broadalbin  and  Hagaman's. 

Kansas  City,  Kan. — Application  has  been  made  for  a  charter 
for  the  Quindaro  Park  Electric  Street  Railway  Company.  The  incor- 
porators are  C.  C.  Dail,  Isaac  P.  Moore,  W.  J.  Huffaker,  J.  C.  Klamm, 
L.  F.  Bird,  A.  F.  Smith  and  C.  B.  Forword.  The  capital  stock  of  the 
company  is  placed  at  $200,000. 

The  Eighteenth  Street  Railway  Company,  which  is  said  to  repre- 
sent the  Metropolitan  Street  Railway  Company,  has  applied  to  the 
City  Council  for  a  franchise  to  operate  a  single  track  electric  line  from 
the  present  terminus  of  the  5th  street  line  in  Kansas  City,  Kan.,  north 
on  1 8th  Street  to  Chelsea  Park. 

The  County  Court  has  granted  a  franchise  to  the  Westport  &  Waldo 
Electric  Railway  Company  for  a  double  track  electric  railway  from  the 
southern  limits  of  Westport,  on  Oak  Street,  to  75th  Street  and  thence 
west  to  Broadway.    The  road  is  to  be  finished  within  a  year. 

Lock  Haven,  Pa. — The  contract  for  constructing  the  Lock 
Haven  Street  Railway  has  been  awarded.  The  line  will  be  six  miles 
long  and  will  connect  the  towns  of  Castenea,  Millhall  and  Flemington 
with  this  city. 

Marion,  O. — The  Electric  Street  Railroad  has  been  incorporated, 
with  a  capital  of  $100,000.  The  officers  consist  of  Edward  Durfee, 
president  and  treasurer;  Gottfrey  Leffler,  vice  president,  and  George 
Turney,  secretary. 

Media,  Pa. — The  directors  of  the  Media,  Middletown,  Aston  & 
Chester  Electric  Railway  Company  recently  held  a  meeting  here.  A 
strong  move  will  be  made  to  get  ready  to  build  the  line. 

Nashville,  Tenn.— Gilbert  F.  Brown,  Thomas  Taylor,  F.  M. 
Cruzen,  Frederick  W.  Hunter  and  L.  G.  Noel  have  applied  for  a 
charter  of  the  East  Nashville  Electric  Railway.  The  charter  is  an 
amendment  of  the  old  Maplewood  charter,  and  is  simply  to  build  a 
line  of  road  out  the  Granny  White  Turnpike,  to  connect  in  Waverly 
Place  with  the  Overland  Railway. 

New  Haven,  Conn. — There  is  a  project  on  hand  for  an  elec- 
tric road  to  lead  from  the  terminus  of  the  Fair  Haven  &  Westville  road 
at  Grand  Avenue  to  the  village  of  Montowese.  During  the  last  legis- 
lature a  charter  was  granted  to  certain  citizens  of  Montowese  to  con- 
struct a  road  from  Grand  Avenue  to  Montowese  Avenue  on  North 
Quinnipiac  Street.  The  charter  was  granted  under  the  condition  that 
unless  the  Fair  Haven  &  Westville  Horse  Railroad  Company  construct 
a  line  from  Grand  Avenue  on  North  Quinnipiac  Street  to  Davenport 
Street  before  July  1,  1894,  then  the  aforesaid  citizens  of  Montowese 
may  construct  a  road  on  North  Quinnipiac  Street  to  Montowese  Avenue. 
The  capital  stock  of  the  company  is  $75,000,  and  they  have  power  to 
increase  it  to  $150,000.  The  officers  of  the  corporation  are  as  follows: 
President,  Theophilus  Eaton;  secretary  and  attorney,  C.  T.  Driscoll. 

Newark,  N.  Y. — A  proposed  ordinance  has  been  received  by 
the  Village  Trustees  from  the  Newark  &  Wayne  County  Traction  Com- 
pany, asking  for  a  franchise  to  lay  tracks  and  erect  poles  and  wires  for 
the  operation  of  a  street  railway. 

Newburgh,  N.  Y. — The  Newburgh  &  Orange  Lake  Railroad 
Company  has  been  incorporated  for  the  purpose  of  constructing  a  street 
railway  four  and  a  half  miles  long,  from  Broadway  and  Haines  cross 
roads,  in  Newburgh,  to  Orange  Lake,  for  the  purpose  of  carrying 
passengers,  freight,  baggage  and  mail;  capital  $100,000.  Some  of  the 
directors  are  Joseph  M.  Dickey,  William  C.  Dickey  and  C.  M.  Huy- 
ett  of  Newburgh,  and  Benjamin  Norton  and  Henry  Newkirk  of 
Brooklyn. 
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OshkOSh,  Wis. — An  extensive  street  railway  franchise,  cover- 
ing a  number  of  the  principal  streets  of  the  city,  has  been  granted  to 
J.  K.  Tillotson  by  the  city  authorities. 

Philadelphia,  Pa. — The  Buttonwood  Street  &  Fairmount 
Park  Street  Railway  Company  was  incorporated  May  9  with  a  capital 
stock  of  $30,000.  Henry  L.  Everett,  of  2,222  Locust  Street,  Philadel- 
phia, is  the  president  of  the  company.  Other  stockholders  are  Robert 
Everett,  Jr.,  Charles  C.  Highley  and  M.  J.  Reynolds,  all  of  Malverns, 
Pa. 

The  Central  Electric  Railway  Company,  of  Philadelphia  and  Dela- 
ware County,  was  incorporated  May  9,  with  a  capital  stock  of  $60,000, 
to  construct  and  operate  an  electric  street  railway  in  the  counties  of 
Philadelphia  and  Delaware,  Pa.  William  J.  Pollock,  of  Philadelphia, 
is  president  of  the  company.  Other  stockholders  are  Lewis  G.  Dutton, 
Wm.  Bradley  and  Thomas  Bradley,  all  of  Philadelphia. 

The  Northern  Electric  Street  Railway  Company  was  incorporated 
May  11,  with  a  capital  stock  of  $150,000.  Walter  N.  Boyer,  of  Phila- 
delphia, is  president  of  the  company.  Others  interested  are  Radcliffe 
B.  Mills,  Wm.  H.  Hirst  and  John  R.  Bannan,  all  of  Philadelphia. 

The  Citizens'  Clearfield  &  Cambria  Street  Railway  Company  was 
incorporated  on  May  10,  with  a  capital  stock  of  $6,000,  for  the  pur- 
pose of  constructing  and  operating  an  electric  railway.  The  presi- 
dent of  the  company  is  J.  J.  Sullivan,  of  1705  Spring  Garden  Street, 
Philadelphia,  Pa.,  and  others  interested  are  P.  Weckerby,  of  St. 
Davids,  Pa.,  Robert  C.  Brewster  and  George  S.  Gandy. 

The  Citizens'  East  End  Street  Railway  Company  was  incorpor- 
ated on  May  10.  with  a  capital  stock  of  $15,000.  The  president  is  J.  J. 
Sullivan,  of  1705  Spring  Garden  Street,  Philadelphia,  Pa.,  and  others 
interested  are  G.  S.  Gandy,  Robert  C.  Brewster  and  Wm.  Henry  Lex. 

The  Citizens'  North  End  Street  Railway  Co.  was  incorporated  on 
May  10,  with  a  capital  stock  of  $36,000.  The  president  of  the  com- 
pany is  J.  J.  Sullivan,  of  1705  Spring  Garden  Street,  Philadelphia,  Pa., 
and  others  interested  are  F.  Weckerby,  Robert  C.  Brewster  and  Wm, 
Henry  Lex. 

The  Brown  &  Parrish  Street  Railway  Company  was  incorporated 
on  May  10,  with  a  capital  stock  of  $15,000.  The  president  of  the 
company  is  J.  J.  Sullivan,  of  1705  Spring  Garden  Street,  Philadelphia, 
Pa.,  and  others  interested  are  Jas.  F.  Sullivan,  Geo.  S.  Gandy  and 
Robert  C.  Brewster. 

The  Diamond  Street  Passenger  Railway  Company  was  incor- 
porated May  16,  with  a  capital  stock  of  6,000.  Henry  C.  Moore,  of 
624  North  22d  Street,  Philadelphia,  is  the  president  of  the  company. 
Other  stockholders  are  McClelland  Hirsh,  D.  C.  Golden  and  Thos.  B. 
Foot,  all  of  Philadelphia. 

The  Montgomery  Avenue  &  Berks  Street  Railway  Company  was 
incorporated  May  17,  with  a  capital  stock  of  $15,000.  Frank  L.  Lyle, 
of  1833  Master  Street,  Philadelphia,  is  the  president  of  the  company. 
Other  stockholders  are  H.  R.  Shultz,  F.  A.  Lee  and  J.  C.  Hughes,  all 
of  Philadelphia. 

The  Girard  Avenue  Passenger  Railway  Company  was  incorporated 
May  17,  with  a  capital  stock  of  $9,000.  Henry  C.  Moore,  of  624  North 
22d  Street,  Philadelphia,  is  the  president  of  the  company.  Others  in- 
terested are  D.  C.  Golden,  H.  C.  Murphy  and  Jos.  L.  Lugar,  all  of 
Philadelphia. 

The  Brown  Street  Railway  Company  was  incorporated  May  17, 
with  a  capital  of  $18,000.  Frank  L.  Lyle  is  the  president  of  the  com- 
pany. Other  stockholders  are  H.  R.  Shultz,  F.  A.  Lee  and  Edward  D. 
Cook,  all  of  Philadelphia. 

The  Northeastern  Railway  Company  was  incorporated  May  17, 
with  a  capital  of  $250,000.  Frank  L.  Lyle,  of  Philadelphia,  is  the 
president  of  the  company.  Others  interested  are  H.  R.  Shultz,  J.  C. 
Hughes,  F.  A.  Lee,  and  E.  D.  Cook,  all  of  Philadelphia. 

Pittsburgh,  Pa. — The  Sylvan  Avenue  Passenger  Railway  Com- 
pany was  incorporated  May  14,  with  a  capital  stock  of  $12,000.  James 
D.  Callery,  of  Pittsburgh,  is  the  president  of  the  company,  and  others 
interested  are  John  C.  Reilly,  W.  M.  Keech  and  Wm.  V.  Callery,  all  of 
Pittsburgh. 

Rahway,  N.  J. — The  New  Jersey  Traction  Company  has  made 
application  to  the  City  Council  for  privilege  to  lay  tracks  on  Westville 
Avenue  as  far  as  St.  George  Avenue. 

St.  LotliS,  Mo. — The  St.  Louis  &  Kirkwood  Railway  Company, 
better  known  as  the  Houseman  Air  Line,  has  awarded  to  the  Suburban 
Construction  Company  the  contract  for  its  proposed  line,  from  the 
southwest  corner  of  Forest  Park  to  Meramec  Highlands. 

It  is  reported  that  preparations  are  being  made  by  the  Forest  Park 
&  Clayton  Electric  Railway  Company  to  equip  and  operate  the  line 
shortly;  and  that  arrangements  have  been  made  with  a  city  street  rail- 
way to  lease  and  operate  the  line  as  a  branch  of  its  system. 

Skowhegan,  Me. — There  are  said  to  be  good  prospects  of  an 
electric  railroad  from  Skowhegan  to  Norridgewock.  Amos  F.  Gerald, 
I.  C.  Libby  and  S.  A.  Dinsmore  are  interested  in  the  project. 

Tamaqua,  Pa.— The  Inter-County  Street  Railway  Company 
was  incorporated  April  27  with  a  capital  stock  of  $200,000,  to  construct 
and  operate  an  electric  street  railway  from  Tamaqua  to  Summit  Hill, 
Carbon  Co.,  Pa.  Charles  F.  Hogue,  of  Philadelphia,  is  the  president 
of  the  company.  Other  stockholders  are  S.  Friedberger,  G.  H.  Lang 
and  J.  C.  Dedier,  all  of  Philadelphia. 

Toledo,  O.— J.  H.  Ainsworth,  J.  Ellery  Eato  n  and  J.  A.  Daw- 
son, promoters  of  the  Monroe  Electric  Railroad,  recently  appeared 
before  the  County  Commissioners  and  asked  for  a  franchise  allowing 
them  to  lay  their  tracks  to  the  Michigan  state  line. 


Troy,  N.  Y. — The  long  talked  of  plan  to  construct  an  electric 
railroad  between  Sandlake  and  Albia  is  again  revived,  and  is  now  in  a 
fair  way  of  construction.  The  Troy  &  New  England  Company,  which 
holds  the  charter,  has  virtually  decided  to  begin  work  soon.  The 
plans  are  to  run  passenger  and  freight  cars  from  River  Street,  in  Troy, 
to  Sandlake. 

Truro,  N.  S. — A  project  is  on  foot  to  construct  an  electric  rail- 
way from  Hazel  Hill  to  Camso,  a  distance  of  three  miles.  There  is 
also  talk  of  establishing  a  similar  line  between  the  pulp  mill  at  Milton 
and  Liverpool  Town,  a  distance  of  six  miles. 

Waldo,  Me. — There  is  a  good  prospect  that  the  proposed  elec- 
tric railroad  between  Bangor  and  Stockton  Springs  will  be  constructed 
as  far  as  Frankfort  this  year. 

Westerly  R.  I. — A  petition  of  the  Pawcatuck  Valley  Street 
Railway  Company  has  been  presented  to  the  Town  Council,  asking 
permission  to  use  the  public  highways  for  an  electric  railway,  from  the 
railway  station  in  this  town  to  Watch  Hill. 

White  Plains,  N.  Y.— The  citizens  of  White  Plains  are  dis- 
cussing the  question  of  an  electric  street  railroad  which  will  connect 
the  Hudson  with  the  Sound. 


Crawford  Fenders. 


The  popular  interest  in  fenders  seems  to  be  constantly  increasing 
as  the  number  of  patents  constantly  being  taken  out  for  different  kinds 
of  fenders,  and  the  increased  space  devoted  to  the  fender  question  in 
the  daily  and  technical  press,  testify.  An  in'eresting  visit  was  recently 
paid  by  a  representative  of  the  Street  Railway  Journal  to  the 
factory  of  the  R.  A.  Crawford  Manufacturing  Company,  35  Water 
Street,  Pittsburgh.  These  works  have  a  capacity  of  1,500  safety  appli- 
ances per  month,  and  are  being  run  to  their  full  capacity  filling  orders 
to  meet  the  requirements  of  the  company's  rapidly  growing  trade.  A 
large  addition  is  now  in  progress  of  construction,  and  the  company  is 
turning  out  a  large  number  of  appliances  monthly. 

As  is  well  known,  the  Crawford  safety  appliances  are  of  two  types: 
The  fender  proper,  suitable  for  all  suburban  roads  and  those  city  lines 
running  upon  streets  where  the  vehicular  traffic  is  not  very  heavy,  and 
the  wheel  guard  carried  on  the  truck  directly  before  the  wheels,  and 
which  does  not  take  up  any  additional  room  on  the  street.  If  deemed 
desirable,  companies  can  equip  their  cars  with  both  safety  appliances, 
insuring  the  greatest  degree  of  safety. 

Among  the  recent  orders  closed  by  this  company  is  one  with  the 
Rochester  (N.  Y.)  Railway  Company,  for  300  pick-up  fenders.  This 
company  made  a  full  investigation  of  the  subject  of  fenders  before 
adopting  that  of  the  Crawford  Company,  so  that  the  latter  concern 
feels  justified  in  regarding  this  order  as  a  most  flattering  testimonial  to 
the  value  of  its  devices.  Other  companies  which  have  adopted  the 
Crawford  pick-up  fenders  for  their  entire  equipment  are:  The  Pitts- 
burgh &  West  End  Passenger  Railway  Company,  of  Pittsburgh,  Pa.; 
the  New  Orleans  Traction  Company,  of  New  Orleans,  La.;  the  Citi- 
zens' Street  Railway  Company,  of  Indianapolis,  Ind.;  the  Williams- 
port  Passenger  Railway  Company,  of  Williamport,  Pa.;  the  Pittsburgh 
Traction  Company,  of  Pittsburgh,  Pa.;  the  Central  Traction  Company, 
of  Pittsburgh,  Pa.;  the  Duquesne  Traction  Company,  of  Pittsburgh, 
Pa.;  the  Citizens'  Electric  Traction  Company,  of  Pittsburgh,  Pa.  and 
the  Philadelphia  Traction  Company.  Over  800  wheel  guards  have 
been  delivered  to  the  latter  company. 

These  fenders  have  made  a  most  excellent  record  in  saving  life, 
and  in  most  of  the  cities  where  they  are  in  use  have  already  proved 
their  practical  value  in  this  way. 


New  Sperry  Electric  Equipments. 


The  Sperry  Electric  Railway  Company,  of  Cleveland,  O.,  has  sold 
twenty  equipments  for  the  Price  Hill  line  of  Cincinnati.  The  com- 
pany also  reports,  among  recent  orders,  one  to  the  Chicago  General 
Electric  Railway  Company  of  fifteen  equipments,  and  among  recent 
shipments  seventeen  equipments  to  the  Waterbury  Traction  Company, 
of  Waterbury,  Conn.,  and  the  first  installment  of  125  equipments  for 
the  People's  Traction  Company,  of  Philadelphia. 

The  motor  equipment  of  this  company  was  described  by  Mr. 
Sperry  at  the  last  meeting  of  the  American  Street  Railway  Association, 
at  Milwaukee,  and  possesses  a  number  of  novel  and  interesting  features. 


National  School  of  Electricity, 


The  National  School  of  Electricity  has  been  organized  in  Chicago 
with  Thomas  A.  Edison  as  dean.  The  object  of  the  school  is  to  give 
instruction  in  electrical  engineering,  and  is  the  outcome  of  a  demand 
for  a  school  of  this  description  made  upon  the  chief  of  the  electrical 
department  during  the  World's  Fair  at  Chicago.  The  president  of  the 
school  corporation  is  J.  P.  Barrett;  vice  president,  J.  L.  Little,  and 
treasurer,  E.  L.  Powers. 


Rapid  Transit  Situation  in  Detroit. 


The  municipal  authorities  of  Detroit  have  for  some  time  been 
endeavoring,  through  the  courts,  to  compel  the  Citizens'  Street  Rail- 
way Company  of  that  city  to  cease  running  its  cars,  and  to  remove  its 
tracks  from  the  streets,  on  the  technical  ground  that  the  franchise 
under  which  the  road  is  operating,  and  which  was  conveyed  to  it  by  its 
predecessors,  was  improperly  extended  to  the  year  1909  by  the  Com- 
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mon  Council  of  1879.  Judge  Taft,  of  the  United  States  Circuit 
Court,  recently  decided  the  point  against  the  railway  company,  and 
made  the  giving  of  a  $10,000  bond  a  condition  of  a  stay.  The 
Baker  Street  and  Cass  Avenue  lines  are  not  affected  by  this  decision. 
In  rendering  his  decision,  Judge  Taft  expressed  the  hope  that  the  city 
would  not  take  advantage  of  the  railway  company  on  technical  grounds, 
and  adv-ised  a  compromise  for  the  city's  benefit  and  reputation.  His 
decision  has  been  appealed  from  by  the  Street  Railway  Company. 

The  trouble  began  as  far  back  as  1891,  when  the  validity  of  the 
extension  of  the  contract  by  the  Common  Council,  in  1879,  was  called 
into  question  by  the  city  authorities.  The  point  raised  seems  to  be  a 
purely  technical  one,  and  the  city  authorities,  and  particularly  Mayor 
Pingree,  manifest  an  unaccountable  hostility  toward  the  railway  com- 
pany. The  citizens  of  Detroit,  being  keenly  alive  to  the  benefits  of 
rapid  transit,  and  realizing  that  the  Citizens'  Street  Railway  Companv 
is  in  a  position  to  give  them  the  best  possible  service  if  unhampered  by 
the  local  authorities,  favor  the  cause  of  the  railway  company. 

Pending  the  hearing  of  the  appeal  that  has  been  taken  from  Judge 
Taft's  decision,  the  city  authorities  prepared  an  ordinance  granting  to 
the  railway  company  the  right  to  maintain  and  operate  its  plant.  This 
ordinance  was  submitted  to  the  railway  company,  but  rejected  because 
of  the  onerous  and  unfair  conditions  it  imposed,  such,  for  instance,  as 
requiring  the  sale  of  eight  tickets  for  twenty-five  cents,  the  tickets  to 
be  sold  on  the  cars  and  to  entitle  the  holder  to  a  transfer  to  any  of  the 
company's  lines,  or,  in  the  event  of  one  of  its  cars  not  appearing  within 
fifteen  minutes,  to  the  first  car  of  any  other  company  that  starts  on  the 
track  to  which  the  transfer  was  issued.  The  railway  company  would 
also  be  required,  under  the  proposed  ordinance,  to  pave  and  keep  in 
repair  the  streets  through  which  it  runs  its  cars.  The  Common  Coun- 
cil reserved  the  right  to  establish  a  road  on  any  street  or  streets,  and 
in  the  event  of  the  refusal  of  the  Citizens'  Street  Railway  Company  to 
operate  such  road,  the  right  to  operate  it  could  be  granted  to  any  other 
company,  and  would  carry  with  it  the  privilege  for  such  other  com- 
pany to  run  to  the  center  of  the  city  over  the  tracks  of  the  Citizens' 
Street  Railway  Company. 

This  matter  is  still  in  a  most  unsatisfactory  condition.  It  is  ex- 
pected, however,  that  the  Common  Council  will  be  prevailed  upon 
to  accept  an  amended  ordinance,  which  is  being  prepared  by  the  Citi- 
zens' Company,  and  under  the  conditions  of  which  the  interests  of  all 
concerned  will  be  conserved  without  injustice  to  either  side. 


Fenders  Adopted  in  Paterson  and  Hoboken. 


After  prolonged  and  severe  tests,  in  competition  with  other  life 
saving  devices,  the  Foster  fender  has  been  ordered  for  all  of  their  cars 
by  the  Paterson  (N.  J.)  Railway  Company  and  the  North  Hudson 
County  Railway  Company,  of  Hoboken,  N.  J. 

In  our  April  issue  we  published  an  illustrated  article  describing 
this  fender  and  the  practical  tests  to  which  it  was  subjected  on  the 
North  Hudson  County  road.  It  is  therefore  familiar  to  our  readers. 
The  Paterson  tests  were  equally  as  severe  and  successful,  and  were 
conducted  under  the  direct  supervision  of  the  officials  of  the  road.  The 
superintendent  and  the  master  mechanic  expressed  themselves  as 
highly  pleased  with  the  apparatus,  and  Mr.  McAdoo,  the  general  man- 
ager, said  before  the  tests  were  commenced:  "This  company  desires 
to  get  the  best  fender  obtainable,  and  for  that  reason  has  been  making 
a  test  of  those  on  the  market.  Our  opinion  as  to  which  of  these  fen- 
ders is  the  best  will  be  indicated  by  our  order." 

The  Foster  fender  can  be  attached  to  either  the  truck  or  the  car 
body.  One  of  its  special  features  is  that  when  ready  for  action  it  is 
only  three  inches  from  the  track.  When  the  guard  is  struck  by  a 
human  body  it  releases  a  cradle  which  runs  forward  before  the  body 
can  fall  to  the  ground,  and  receives  it  as  it  drops.  This  cradle  runs  on 
wheels  on  the  crown  of  the  track,  and  when  in  action  is  consequently 
at  an  elevation  of  not  more  than  two  inches  from  the  roadbed.  The 
guard  is  so  constructed  that  should  there  be  danger  of  a  collision  with 
a^vehicle,  the  motorman  can  by  means  of  a  small  rod,  which  is  at- 
tached to  the  dashboard,  lock  the  guard  and  prevent  it  being  thrown 
into  action.  In  the  Paterson  tests  the  car  was  run  at  its  maximum 
speed  over  the  roughest  portions  of  the  road  and  through  poorly  paved 
streets,  but  no  trouble  whatever  was  experienced  from  the  oscillation 
or  jarring  of  the  car. 

The  Foster  Automatic  Safety  Guard  Company,  which  manufactures 
this  fender,  reports  that  negotiations  are  pending  with  other  large  rail- 
way companies  that  are  desirous  of  equipping  their  cars  with  the  device. 


A  Well  Known  Detective  Service. 


Thiel's  Detective  Service  is  one  of  the  oldest,  best  known  and 
most  efficient  concerns  of  its  kind  in  the  country.  It  was  established  in 
St.  Louis  in  1873.  The  care,  skill  and  energy  with  which  it  accom- 
plished the  work  entrusted  to  it  soon  won  for  Thiel's  service  a  national 
reputation,  and  resulted  in  so  great  an  increase  in  its  business  that  it 
became  necessary  to  establish  branch  offices  in  various  parts  of  the 
United  States.  The  New  York  office  was  opened  in  1875,  and  was 
quickly  followed  by  the  establishment  of  offices  in  Chicago,  St.  Paul, 
Portland  and  Kansas  City.  The  most  important  of  these  branch  offices 
is  of  course  the  one  located  in  New  York.  It  is  in  charge  of  T.  E. 
Lonegan,  whose  experience  and  sound  judgment  eminently  fit  him  for 
the  responsibilities  of  his  position. 

The  operations  of  Thiel's  Detective  Service  are  largely  confined  to 
corporations,  such  as  steam  and  street  railway  companies;  and  of  this 
particular  class  of  work  it  probably  has  more  than  any  other  detective 
agency  in  the  United  States.    It  has  successfully  handled  some  of  the 


largest  and  most  troublesome  strikes  that  have  occurred,  notably,  in 
1877,  those  on  the  New  York  Central,  the  Lehigh  Valley  and  the  Erie 
railroad  companies,  and,  more  recently,  the  labor  troubles  on  the  Great 
Northern  Railroad.  It  has  also  been  conspicuously  successful  in  street 
railway  work,  not  only  in  breaking  up  strikes  and  protecting  the 
property  and  interests  of  the  companies,  but  also  in  checking  conduc- 
tors' returns,  investigating  damage  claims  and  rendering  other  valuable 
and  confidential  aid  in  the  detection  or  prevention  of  fraud  of  any  de- 
scription. 

"  We  believe,"  said  Mr.  Lonegan,  "  that '  prevention  is  better  than 
cure  '  All  strikes  are  brought  about  by  a  few  disgruntled  individuals, 
who  talk  their  fellows  into  believing  that  their  employers  are  imposing 
on  them,  and  that  a  strike  is  the  only  thing  that  will  right  their  wrongs. 
Our  method  is  to  detect  these  mischief  makers  and  weed  them  out 
before  they  can  accomplish  much  harm.  In  this  way  we  prevented 
trouble  on  the  Broadway  road,  the  Baltimore  Traction  Company,  and 
the  Citizens'  Railway  Company  of  Indianapolis." 


Personal. 


Mr.  Harry  De  Steese,  of  the  Milwaukee  Street  Railway,  was  in 
New  York  last  month. 

Mr.  W.  F.  Carleton,  of  Carleton  &  Kissam,  sailed  for  Europe  on 
the  "  Teutonic"  May  2,  for  his  health. 

Messrs.  C.  L.  Black,  A.  L.  Hough  and  J.  R.  Prentiss  of  the 
Brush  Electric  Company  were  in  New  York  last  month. 

Mr.  C-  K.  King,  of  the  Ohio  Brass  Company,  of  Mansfield, 
O.,  was  East  last  month,  and  spent  some  time  in  New  York. 

Mr.  Frank  X.  Cicott,  manager  of  the  railway  department  of  the 
Pettingell-Andrews  Company,  was  in  New  York  last  month. 

Mr.  W.  S.  Rogers,  special  agent  of  the  Sperry  Electric  Railway 
Company,  of  Cleveland,  O.,  was  a  visitor  in  New  York  last  month. 

Mr.  O.  T.  Crosby,  late  general  manager  of  the  railway  depart- 
ment of  the  General  Electric  Company,  and  now  of  the  Crosby-White 
Company,  sailed  for  Europe  last  month. 

Mr.  Malcom  D.  Peckham,  brother  of  Mr.  Edgar  Peckham,  of  the 
Peckham  Motor  Truck  &  Wheel  Company,  died  last  month  from  in- 
juries received  from  an  assault  by  a  former  employe. 

Mr.  G.  J.  Melms,  formerly  general  manager  of  the  Milwaukee 
Electric  Railway  Company,  has  been  appointed  technical  director  of  the 
municipal  light  and  railway  plant  of  Frankfort,  Germany. 

Mr.  R.  C.  Brown,  electrical  engineer  of  the  West  End  Street 
Railway  Company,  of  Boston,  has  resigned  that  office  to  accept  a  sim- 
ilar position  with  the  Montreal  Electric  Railway  Company. 

Mr  John  MacCormack  has  severed  his  relations  as  agent  of  the 
Heine  Safety  Boiler  Company,  of  New  York,  and  has  been  appointed 
general  sales  agent  of  the  Stirling  Company,  with  offices  at  126  Liberty 
Street,  New  York. 

Mr.  Wm.  Sharpe,  M.  E.,  of  the  Yeats  Engineering  Company,  of 
Chicago,  was  in  the  East  during  May,  introducing  the  Chicago  trolley 
base,  manufactured  by  his  company.  Mr.  Sharpe  reports  that  this 
device  is  meeting  with  excellent  success. 

Mr.  A.  W.  Field,  of  the  Peckham  Motor  Truck  &  Wheel  Com- 
pany, has  resigned  his  position  as  vice-president  of  that  company  to 
take  charge  of  the  Boston  office  of  the  company.  Mr.  H.  C.  Soop,  of 
Kingston,  N.  Y.,  has  been  elected  in  his  place. 

Mr.  J.  R.  Chapman,  general  manager  of  the  Grand  Rapids  Elec- 
tric Railway  Company,  of  Grand  Rapids,  Mich.,  has  been  appointed 
manager  of  the  proposed  and  constructing  electric  lines  on  the  North 
and  West  Sides,  Chicago,  belonging  to  the  Yerkes  syndicate. 

Mr.  Daniel  J.  Dowdney  opened  an  office,  May  I,  at  171  Broad- 
way, as  New  York  agent  of  the  McGuire  Manufacturing  Company,  of 
Chicago.  Mr.  Dowdney  was  formerly  engaged  in  active  railway  con- 
struction on  the  Broadway  and  Third  Avenue  lines,  in  New  York  City. 

Mr.  A.  K.  Baylor,  of  the  General  Electric  Company,  has  been 
appointed  assistant  engineer  of  the  railway  department  of  that  com- 
pany, with  headquarters  at  44  Broad  Street,  New  York.  Mr.  Baylor 
was  for  many  years  engaged  in  the  technical  departments  of  the  Lynn 
works  of  the  Thomson-Houston  and  General  Electric  Companies 
where  he  won  a  deserved  reputation  as  an  electrical  engineer. 

Mr.  Joel  Hurt,  president  of  the  Atlanta  Consolidated  Street  Rail- 
way Company,  has  been  spending  some  time  in  New  York  and  Boston. 
Mr.  Hurt  is  a  thorough  believer  in  the  future  of  the  South,  and  spoke 
most  encouragingly  of  street  railway  prospects  of  Atlanta.  He  is 
looking  forward  with  pleasure  to  the  Convention  next  October,  in  his 
city,  and  will  have  much  of  interest  for  all  the  visiting  street  railway 
men. 

Mr.  Chas.  H.  Wilson,  who  has  been  connected  with  the  General 
Electric  Company  since  its  organization,  and  who  was  previously  iden- 
tified with  the  Thomson-Houston  Company,  has  been  appointed  assist 
ant  general  manager  of  the  railway  department  of  the  General  Electric 
Company,  with  headquarters  at  Schenectady.  Mr.  Wilson's  long  expe- 
rience in  the  electric  railway  field,  and  his  extended  acquaintance  with 
street  railway  men  throughout  the  country,  eminently  fit  him  for  his 
new  position. 

Mr.  Franklin  C.  Randall,  who  for  the  past  two  years  has  been 
connected  with  the  J.  G.  Brill  Company,  of  Philadelphia,  Pa.,  as 
representative  for  the  New  England  States,  New  York  and  Canada,  has 
been  appointed  Chicago  representative  of  that  company.  He  was 
born  at  Taunton,  Mass.,  September  5,  1857,  and  is  well  known 
and  popular  with  street  railway  managers.    He  attended  the  Boston 
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public  schools  and  was  graduated  from  the  Boston  English  high  school 
in  1875. 

Mr.  Randall  had  a  natural  fondness  for  the  railway  business, 
and  after  his  graduation  entered  into  the  motive  and  car  department  of 
the  New  York  &  New  England  Railroad.  He  afterwards  became  con- 
nected with  the  car  department  of  the  Boston  &  Lowell  and  Boston  & 
Maine  Railroads.  Mr.  Randall  later  devoted  his  attention  to  cars  for 
street  railway  service,  and  was  appointed,  at  first,  foreman,  and  later 
superintendent  of  the  Tripp  Manufacturing  Company,  manufacturers 
of  electric  motor  trucks  and  metallic  packing.  He  left  this  position 
several  years  ago  to  connect  himself  with  J.  G.  Brill  Company. 
His  successor  in  the  New  England  territory  as  representative  of  the  J. 
G.  Brill  Company,  is  Mr.  George  M.  Haskell.  Mr.  Randall's  Chicago 
office  will  be  in  the  Monadnock  Block. 


F.  C.  RANDALL. 


G   M.  HASKELL. 


Mr.  G.  M.  Haskell,  who  is  to  be  Mr.  Randall's  successor,  will  have 
headquarters  in  New  Haven.  He  was  born  at  Wakefield,  Mass.,  July 
15,  1867.  He  entered  the  employ,  about  five  years  ago,  of  the  Thomson- 
Houston  Electric  Company,  with  whom  he  was  continuously  connected 
until  his  connection  wjth  the  Brill  Company.  He  was  sent  some  time 
ago  to  Central  America  in  the  interests  of  the  Thomson-Houston  Com- 
pany and  remained  one  year  in  San  Salvador.  He  was  later  located 
in  New  York,  at  the  main  office  of  the  General  Electric  Company.  He 
has  had  wide  experience  in  the  street  railway  work  and  a  large  acquain- 
tance especially  in  the  East,  where  he  is  to  represent  the  Brill  Company. 

Mr.  James  E.  Grist,  mechanical  engineer  of  the  Philadelphia  Trac- 
tion Company,  whose  portrait  we  take  pleasure  in  presenting  to  our 
readers  on  this  page,  was  born  in  Boston,  England,  October  10,  1864. 
He  is  the  son  of  B.  W.  Grist,  vice-president  and  general  manager  of 
the  Pennsylvania  Iron  Works  Company,  and  came  to  this  country  with 
his  parents  at  the  age  of  seven  years.  He  inherited  a  fondness  for 
mechanical  and  engineering  pursuits  from  his  father,  and  entered,  when 

twelve  years  old,  as  an  ap- 
prentice, the  works  of  the 
latter,  who  was  then  the 
head  of  B.  W.  Grist  &  Com- 
pany, Ltd.,  of  Reading, 
Pa.  James  Grist  served  in 
this  apprenticeship  until 
the  age  of  twenty-one,  then 
worked  two  years  as  a  jour- 
neyman, after  which  he 
was  appointed  foreman  of 
the  shop.  This  position 
he  held  until  the  time  of 
the  absorption  of  B.  W. 
Grist  &  Company,  Ltd.,  by 
the  Pennsylvania  Iron 
Works  Company,  when  he 
was  appointed  to  the  same 
position  in  the  latter  com- 
pany. Several  years  later 
he  was  appointed  superin- 
tendent of  the  Pennsyl- 
vania Iron  Works  Com- 
pany. 

Mr.  Grist  remained  in 
this  capacity  until  Jan.  1, 
1894,  when  he  resigned  his 
position  to  open  an  office, 
as  consulting  engineer,  in  the  Betz  Building,  Philadelphia.  Soon 
afterwards,  however,  Mr.  Grist  was  offered,  and  accepted,  the  position 
which  he  how  holds,  that  of  mechanical  engineer  of  the  Philadelphia 
Traction  Company.  His  duties  are  complete  charge  of  all  the  motive 
power  and  mechanical  equipment  of  the  Philadelphia  Traction  Com- 
pany, including  the  general  direction  of  all  the  machine  shops  and  car 
shops  of  the  company. 

He  is  thoroughly  versed  in  mechanical  engineering,  and  a  most 
assiduous  worker  in  his  chosen  profession.  His  successive  appoint- 
ments to  posts  of  increasing  responsibility  and  trust  are  a  fitting  testi- 
monial to  his  ability  and  worth. 


JAMES  E.  GRIST. 


New  Publications. 


Directory  of  Electric  Light  Central  Stations  and  Electric  Railways 
in  North  America.  Issued  quarterly  by  Electrical  Industries, 
Chicago. 

Directories  of  the  electric  light  central  stations  and  electric  rail 
ways  were  formerly  published  in  each  issue  of  Electrical  Industries,  but 
the  publishers  of  this  paper  have  decided  to  make  it  a  separate  pub- 
lication. The  Directory  is  convenient  in  orm  and  should  prove  most 
valuable  to  all  who  have  occasion  to  refer  to  these  lists. 

A  Few  Plain  Facts  Concerning  Water  Tube  Boilers.  Published 
by  Abendroth  &  Root  Manufacturing  Company,  of  New  York. 
This  handsome  circular  gives,  in  detail,  views  of  the  well  known 
Root  water  tube  boiler,  methods  of  construction  and  theory.  Some 
excellent  records  made  in  tests  are  shown,  and  one  special  chapter  is 
devoted  to  showing  the  circulation,  and  another  on  the  facilities  for 
cleaning.  The  pamphlet  is  handsomelv  printed  and  bound  and  is 
written  in  an  attractive  and,  at  the  same  time,  technical  style. 

Catalogue  of  the  Curtis  Railway  Motor,  Manufactured  by  the  Cur- 
tis Electric  Manufacturing  Company,  of  Jersey  City,  N.  J. 
This  catalogue  contains  full  description,  with  general  detailed  illus- 
trations, of  the  railway  motor  of  the  Curtis  Electric  Manufacturing 
Company,  which  has  been  adopted  on  a  number  of  roads,  as  mentioned 
in  this  issue.  Views  of  the  series-multiple  platform  controller, 
with  and  without  casing,  waterproof  rheostat  and  other  parts  of  the 
equipment,  are  given.  The  frontispiece  is  a  handsome  view  of  the 
exterior  of  the  Curtis  factory  in  Jersey  City,  to  which  intending  pur- 
chasers are  invited  to  inspect  the  works  and  the  quality  of  the  material 
and  workmanship  put  into  the  company's  apparatus.  The  catalogue  is 
from  the  press  of  Bartlett  &  Company. 

Permanent  Pan=Ameriean  Exhibit. 

The  Pan-American  Company,  of  New  York,  is  the  outcome  of 
the  Pan-American  Congress  held  in  this  country  several  years  ago,  and 
which  was  attended  by  delegates  from  all  three  Americas.  The 
object  of  the  company  is  to  be  of  benefit  to  manufacturers  and  promote 
trade  between  this  country  and  the  South  American  and  Central 
American  republics.  To  this  end  the  company  has  secured  the  Indus- 
trial Building  corner  of  43d  Street  and  Lexington  Avenue,  where  it  will 
maintain  a  permanent  exhibit  of  manufacturers'  samples,  and  which 
will  be  conducted  on  the  same  lines  as  the  foreign  commercial  muse- 
ums of  Brussels  and  Liverpool,  which  are  important  factors  in  the 
development  of  European  export  trade.  The  exhibit  occupies  the  six 
floors  of  the  Industrial  Building,  comprising  270,000  sq.  ft.  of  floor 
space,  and  the  revenue  of  the  company  is  derived  solely  from  the  leas- 
ing of  this  to  manufacturers  for  exhibition  purposes. 

In  addition  to  this  branch  of  its  work,  the  company  will  act  for 
subscribers  in  the  capacity  of  a  traveling  salesman,  and  to  collect  all 
information  through  its  foreign  correspondents  and  traveling  repre- 
sentatives that  may  be  of  value  to  the  interest  that  the  manufacturer 
represents.  Officers  and  agents  of  the  company  having  a  knowledge 
of  the  Spanish  language  will  make  trips  through  the  various  portions 
of  Spanish  America  solely  in  the  interests  of  American  manufacturers 
who  are  subscribers  to  this  enterprise,  introducing  their  goods  and  col- 
lecting information  for  them.  The  company  has  resident  agents  in 
each  of  the  larger  cities  of  Spanish  America,  South  Africa  and  Austra- 
lia, with  whom  the  subscribers  are  at  liberty  to  correspond  at  all 
times.  The  company  also  issues  a  monthly  foreign  trade  review  and 
weekly  bulletin. 

The  personnel  of  the  company  is  an  exceptionally  strong  one,  and 
its  directors  include  gentlemen  who  have  been  conspicuously  identified 
with  the  Latin- American  commerce  and  the  needs  of  these  countries 
Among  the  street  railway  manufacturers  who  have  already  availed 
themselves  of  the  advantages  offered  by  this  company  are  the  J.  G 
Brill  Company,  the  Baltimore  Locomotive  Works  and  others. 

Electric  Launches  for  Street  Railways. 


Everybody  who  visited  the  World's  Fair  will  bear  testimony  to. 
the  good  service  done  by  the  electric  launches  on  the  lagoons.  It  was 
one  of  the  most  delightful  features  of  the  fair  to  ride  in  them.  At 
night,  when  illuminated  by  their  own  electric  lights,  they  made  one 
of  the  most  beautiful  features  of  the  famous  South  Basin,  or  Court  of 
Honor.  Since  the  fair  closed  these  boats  have  been  sought  after,  not 
only  in  this  country,  but  in  various  other  parts  of  Europe.  One  is  now 
running  on  the  canals  of  Venice;  another  is  in  use  in  Germany;  another 
is  owned  by  Lord  Aberdeen,  and  is  now  running  on  Rideau  River,  at 
Ottawa;  one  has  been  purchased  by  Cornelius  Vanderbilt  for  use  at 
Newport;  nine  were  purchased  by  the  Park  Commissioners  at  Chicago, 
and  may  now  be  seen  in  daily  use  there;  some  were  purchased  by  Mr. 
Plant,  and  were  in  use  all  winter  at  Tampa  Bay;  two  have  been 
secured  by  A.  Meinecke,  Jr.,  of  Milwaukee;  one  has  been  secured  by 
the  Hartman  General  Electric  Company,  Duluth,  Minn.;  another  is  in 
use  at  Salem,  111  ,  the  property  of  Dr.  Wellman;  and  so  on. 

The  Electric  Launch  &  Navigation  Company  recommends  them  for 
water  termini  of  street  railway  companies.  They  may  be  readily 
charged  from  any  source,  including  the  trolley.  They  are  about  thirty- 
six  feet  long,  and  have  a  comfortable  seating  capacity  for  thirty  people. 
The  weight  being  evenly  distributed  they  are  very  seaworthy.  They 
ought  to  be  a  great  attraction  on  summer  nights,  for  they  can  be  illum- 
inated by  varied  colored  electric  lights,  furnished  from  their  own 
batteries.  They  are  almost  noiseless  in  their  action,  and  are,  of 
course,  free  from  the  noisomeness  of  oil,  steam,  and  the  like. 
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Obituary. 


H.  W.  Tallant,  vice-president  and  general  manager  of  the  Fort 
Worth  'Tex.)  &  Arlington  Heights  Railway  Company,  died  in  Denver 
on  May  15.  Mr.  Tallant  was  born  of  English  parents  in  the  city  of 
Baltimore.  He  moved  to  Denver,  and  became  acquainted  there  with 
H.  P.  Chamberlin,  resulting  in  his  going  to  Fort  Worth,  and  tak- 
ing full  charge  of  the  Chamberlin  Investment  Company's  extensive 
interests  in  that  locality.  His  energy  and  enterprise  soon  made  him 
one  of  the  leading  citizens  of  Fort  Worth,  and  he  became  prominently 
identified  with  many  improvements  that  added  to  the  prosperity  and 
importance  of  that  thriving  community.  Among  the  important  enter- 
prises which,  under  his  skilled  management,  were  crowned  with 
success  were  the  Fort  Worth  &  Arlington  Heights  Hotel  Company, 
the  Fort  Worth  &  Arlington  Heights  Street  Railway  Company,  the 
Arlington  Heights  Electric  Light  Company  and  the  Arlington  Heights 
Water  Company.  Mr.  Tallant  was  well  known  in  street  railway  cir- 
cles, and  his  death  is  mourned  by  hosts  of  friends  throughout  the 
country. 

  ■   

Electric  Signals  tor  Street  Cars. 


When  the  motive  power  for  operating  a  street  car  is  electricity,  it 
seems  as  if  the  same  power  ought  to  be  used  to  ring  the  electric  signal 
bells  and  alarm  gongs  used  on  the  cars.  Such,  at  least,  is  the  opinion 
of  the  Dewey  Electric  Signal  Company,  of  26  Cortlandt  Street,  New 
York,  whose  system  consists  of  a  signal  bell  at  each  end  of  the  car 
under  the  hood,  and  an  alarm  gong  on  the  roof  of  the  car,  both  of 
which  are  operated  by  current  taken  from  the  main  line  or  trolley. 

The  signal  bells  used  by  the  conductor  for  signaling  the  motor- 
man  to  start  or  stop  the  car  are  operated  by  simple  push  buttons,  con- 
veniently located  at  different  points  throughout  the  inside  of  the  car, 
and  under  the  hood  at  each  end,  which  enable  the  conductor  to  com- 
municate easily  and  instantly  with  the  motorman.  The  unsightly  strap 
or  cord,  which  is  usually  employed  to  operate  the  signals,  or  the  use  of 
primary  or  secondary  batteries,  which  are  inconvenient,  unreliable  and 
expensive,  is  avoided. 

By  another  push  button  operated  by  the  motorman's  foot,  a  con- 
tinuous ringing  alarm  gong  is  operated.  The  gong  is  arranged  to 
continue  ringing  until  the  foot  is  removed,  thus  doing  away  with  the 
continual  up  and  down  movement  of  the  foot,  and  enabling  the  motor- 
man  to  devote  his  entire  attention  to  the  controller  and  brake. 

The  amount  of  current  necessary  to  operate  the  signals  is  scarcely 
noticeable,  and  their  operation  is  entirely  independent  of  the  condi- 
tions of  the  motor  circuit.  The  system  has  been  subjected  to  rigid 
tests  on  cars  in  actual  service  and  has  fulfilled  all  requirements. 
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The  New  York  Electrical  Works,  of  New  York,  have  been 
appointed  exclusive  Eastern  agents  for  the  Yeats  Engineering  Company. 

J.  Bradford  Sargent,  of  Boston,  Mass.,  agent  for  the  Stirling 
water  tube  boiler,  has  secured  new  offices  at  8  Oliver  Street,  having 
moved  from  his  old  quarters  at  620  Atlantic  Avenue. 

M.  T.  Davidson,  of  Brooklyn,  the  prominent  steam  pump 
builder,  finds  a  good  demand  for  the  Davidson  pumps,  and  his  large 
works  at  43-53  Keap  Street  are  running  full  time  with  full  number  of 
hands. 

The  Gleason  &  Bailey  Manufacturing  Company,  of  New  York, 
has  sold  the  town  of  Key  West,  Fla. ,  two  handsome,  four  wheel,  horse, 
hose  carriages.  This  company  has  also  sold  an  improved  hose  wagon 
to  the  town  of  Braintree,  Mass. 

The  Worcester  Construction  Company,  of  Worcester,  Mass. ,  has 
secured  a  large  contract  for  street  railway  construction  in  Calais,  Me. 
About  eight  miles  of  road  will  be  built.  The  city  will  be  connected 
with  St.  Stephens  across  the  river. 

The  J.  G.  Brill  Company,  of  Philadelphia,  Pa.,  has  moved  its 
Chicago  office  from  Phcenix  Building  to  the  Monadnock  Block.  The 
company  has  appointed  as  its  Western  representative,  F.  C.  Randall, 
as  mentioned  elsewhere  in  this  issue. 

The  Ellis  Car  Company,  of  Amesbury,  Mass.,  whose  factory  was 
recently  burned,  writes  us  that  it  has  moved  its  heavy  wagon  business 
to  another  factory  on  Friend  Street.  The  company  will  continue  the 
manufacture  of  its  well  known  electric  snow  plows. 

The  Wales  Manufacturing  Company,  of  Syracuse,  N.  Y.,  manu- 
factures a  fare  box  which  retains  its  popularity  among  street  railway 
companies  without  trouble.  The  other  specialties  of  the  company, 
such  as  its  self  oiling  trolley  wheel,  electric  headlights,  punches,  etc., 
are  seen  on  many  roads  of  the  country,  and  are  everywhere  giving  satis- 
faction. 

The  W.  S.  Hill  Electric  Company,  of  Boston,  Mass.,  has  ship- 
ped during  the  present  month  two  orders  for  switches  to  one  company, 
that  weighed  over  eleven  tons,  and  notwithstanding  the  unprecedented 
hard  times  the  company's  gross  sales  for  the  past  nine  months  average 
nearly  75  per  cent,  more  than  for  the  corresponding  months  of  a 
year  ago. 

Edwin  Harrington,  Son  &  Company,  manufacturers  of  machine 
tools,  portable  hoists,  etc.,  have  published  a  little  book  entitled  "A 
Few  Words  on  the  Handling  of  Dynamos,  Generators  and  Motors." 
The  object  of  this  is  to  present  to  the  users  of  these  the  advantages  of 
the  Harrington  cranes,  and  illustrations  are  given  of  the  different 
types  of  cranes  manufactured,  appliances,  etc. 


The  Steam  Gauge  &  Lantern  Company,  of  Syracuse,  N.  Y., 
has  won  its  suit  against  the  C.  T.  Ham  Manufacturing  Company  for 
infringing  letters  patent  granted  to  Charles  J.  Higgins,  and  owned  by 
the  Steam  Gauge  &  Lantern  Company,  of  New  York  City.  The  patent 
covers  the  lantern  now  in  general  use,  and  known  as  the  tubular 
hinged  or  tilting  lantern,  and  the  decision  is  an  important  one. 

James  A.  Trimble,  of  New  York,  the  well  known  manufacturer  of 
cars,  has  closed  a  number  of  orders  recently,  among  which  Mr.  Packer, 
who  has  charge  of  this  department  of  the  James  A.  Trimble  business, 
mentions  one  with  the  Poughkeepsie  City  &  Wappinger  Falls  Railway 
Company,  of  Poughkeepsie,  N.  Y.  This  company  will  use  ten  closed 
cars  mounted  on  Peckham  trucks.  The  company  is  building  some 
cars  also  for  the  Norwalk  Traction  Company. 

W.  H.  Beatty,  who  has  been  connected  with  the  sales  department 
of  the  Novelty  Electric  Company,  of  Philadelphia,  for  the  past  five 
years,  is  now  with  the  Hubley  Manufacturing  Company,  of  Lancaster, 
Pa.  The  Hubley  Company  supplies  electrical  specialties  of  all  kinds, 
and  in  the  interests  of  this  company  Mr.  Beatty  has  gone  on  an  exten- 
sive Western  trip.  He  will  stop  at  all  the  principal  cities,  and,  with 
the  excellent  electric  railroad  specialties  which  this  company  manu- 
factures, will,  no  doubt,  receive  many  orders. 

A.  Groetzinger  &  Sons,  of  Allegheny,  Pa.,  write  us:  "  Our  trade 
continues  to  be  first  class,  as  it  has  been  since  the  first  of  the  year;  orders 
are  plenty,  and  we  have  our  hands  full  in  filling  the  same  promptly. 
Our  customers  and  friends,  old  and  new,  have  many  kind  words  of 
praise  to  say  regarding  the  excellent  qualities  of  "  Dermaglutine " 
pinions,  and  their  continued  patronage  speaks  for  itself.  Present  indi- 
cations are  that  our  1894  trade  will  far  exceed  any  previous  year's  busi- 
ness."   This  firm  deserves  the  success  which  it  has  attained. 

The  Central  Electric  Heating  Company,  of  New  York,  has 
sent  us,  just  as  our  last  form  is  on  the  press,  some  interesting  figures 
showing  the  results  of  the  company's  heaters  in  the  electric  heating  of 
cars.  These  show  that  the  cost  of  operating  the  American  electric  heaters 
depends  largely  on  the  cost  of  current,  and  this  varies  greatly  in  differ- 
ent localties.  The  average  cost,  however,  is  estimated  at  about 
twenty-five  cents  per  car  day.  Taking  into  consideration  the  many 
advantages  derived  from  their  use,  the  railroad  manager  will  consider 
this  a  very  reasonable  figure. 

F.  W.  Webster  and  R.  H.  Beach  have  lately  formed  a  co- 
partnership, under  the  firm  name  of  Webster  &  Beach,  and  have 
opened  handsome  offices  in  the  Edison  Building,  44  Broad  Street,  New 
York.  They  are  prepared  to  supply  practically  all  kinds  of  material  and 
supplies  used  in  the  construction  of  electric  railways,  excepting  dyna- 
mos, motors  and  cars.  Both  Mr.  Webster  and  Mr.  Beach  are  well 
known  in  street  railway  circles,  as  well  as  in  the  electrical  field,  having 
been  up  to  a  recent  date  prominently  identified  with  the  General  Elec- 
tric Company.  They  are  well  fitted  by  long  practical  experience  for  the 
enterprise  in  which  they  are  embarked,  and  we  predict  for  them  a  large 
and  profitable  business. 

The  Southwark  Foundry  &  Machine  Company,  of  Philadel- 
phia, Pa.,  reports  through  its  St.  Louis  agents,  Messrs.  Boyce,  22 
Laclede  Building,  that  city,  that  it  is  at  present  installing  three  750  H.  P. 
Porter-Allen  automatic  engines  in  the  new  power  station  being  erected 
for  the  Compton  Heights,  Union  Depot,  &  Merchants'  Terminal  Rail- 
way Company,  of  St.  Louis.  These  are  to  be  operated  in  connection 
with  three  Westinghouse  generators  of  750  H.  P.  capacity  each.  This 
company  has  some  time  ago  filled  an  order  for  the  Lindell  Railway 
Company,  of  the  same  city,  for  the  Porter-Allen  automatic  engine,  and 
the  above  order  is  the  result  of  the  unqualified  success  attained  with 
and  approval  of  this  type. 

The  Sterling  Supply  &  Manufacturing  Company,  of  New  York, 

since  its  reorganization  in  February  last,  has  been  doing  a  very  satis- 
factory business,  and  among  its  orders  may  be  named  the  following: 
The  entire  equipment  of  registers  for  the  Third  Avenue  cable  system, 
of  New  York;  the  Atlanta  Traction  Company,  Atlanta,  Ga. ;  the  White 
Line  Street  Railway  Company,  Dayton,  O. ;  the  Poughkeepsie  Ciiy  & 
Wappinger  Falls  Street  Railway  Company,  Poughkeepsie,  N.  Y.;  the 
further  order  from  the  Citizens'  Street  Railway  Company,  of  Indian- 
apolis, Ind. ,  the  sand  box  equipment  for  the  Consolidated  Traction 
Company,  of  Jersey  City,  N.  J.,  and  the  City  &  Suburban  Railway 
Company,  of  Baltimore,  Md. 

The  Carpenter  Enamel  Rheostat  Company  is  moving  its 
factory  from  Bridgeport,  Conn,  to  Hoboken,  N.  J.,  in  the  new  factory 
building  erected  by  John  C.  Crevier,  at  the  14th  Street  Ferry  terminal. 
This  company  is  continually  improving  the  design  and  construction  of 
its  apparatus,  and,  on  account  of  its  rapidly  increasing  business  and 
improvements  in  methods  of  manufacture,  is  making  a  great  decrease 
in  the  cost  of  production,  the  benefit  of  which  it  is  giving  to  its  custom- 
ers by  very  marked  reductions  in  the  prices.  A  sweeping  reduction  in 
the  cost  of  the  standard  rheostats  is  announced  this  week,  the  reduc- 
tion running  as  high  as  45  per  cent,  in  some  instances.  The  officers 
of  the  company  are  H.  Ward  Leonard,  president;  L.  B.  Gawtry, 
vice-president;  Charles  E.  Carpenter,  secretary  and  treasurer. 

Wm.  Wharton,  Jr.,  &  Company,  of  Philadelphia,  Pa.,  report, 
through  their  St.  Louis  agent,  A.  W.  Slee,  500  American  Central  Build- 
ing, that  city,  that  their  "  Integral  "  crossings,  switches,  frogs,  and 
other  special  work,  are  meeting  with  great  success  in  the  St.  Louis 
territory.  Many  orders  for  these  have  been  received  lately,  among 
them  a  number  of  crossings  for  electric  lines  over  cable  lines.  The 
Wharton  Company  is  now  supplying  seventy-eight  pound,  standard 
girder  rails  and  fishplates  plugged  for  six  bolts  to  the  new  18th  Street 
and  Cherokee  Street  lines  of  the  Union  Depot  Railroad  Company,  of 
St.  Louis.  Rails  and  special  work  were  also  supplied  to  the  Missouri 
Railroad  Company,  for  its  new  loop  in  the  downtown  district  of  St. 
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Louis.  The  Wharton  patent  chair,  with  movable  plug,  was  used  in 
the  latter  work. 

The  Fishkill  Landing  Machine  Company,  of  Fishkill,  N.  Y., 
builders  of  the  improved  Fishkill-Ccrliss  horizontal  and  vertical 
engines,  has  been  established  since  1853.  The  works  of  the  company 
at  Fishkill-cn-the-Hudson,  N.  Y.,  are  large  and  finely  equipped,  and 
but  three  minutes  walk  north  of  the  Fishkill  station  of  the  New  York 
Central  &  Hudson  River  Railroad,  a  track  of  which  runs  through  the 
yards.  The  company  has  admirable  facilities  for  receiving  and  ship- 
ping, both  by  rail  and  by  water,  having  in  addition  to  extensive  dock 
frontage,  connection  with  the  West  Shore;  New  York,  Lake  Erie  & 
Western;  New  York,  Ontario  &  Western;  New  York  &  New  England, 
and  the  Newburgh,  Dutchess  and  Connecticut  railroads.  Business  is 
good  with  the  company. 

The  Johnson  Company,  of  Johnstown,  Pa.,  with  St.  Louis  agents, 
Messrs.  Littlefield  &  Meysenburg.  Bank  of  Commerce  Building,  that 
city,  is  laying  three  miles  of  electrically  welded  rails  for  the  Baden  & 
St.  Louis  Railroad.  One  of  the  company's  electric  welding  cars  and 
tender  were  shipped  on  from  Johnstown  during  the  winter,  and  have 
been  steadily  at  work,  night  and  day,  since  their  arrival.  It  is  reported 
that  since  the  work  began  here  it  has  been  proven  that  the  electric 
welding  of  rails  is  no  more  of  an  experimental  nature,  but  has  come  up 
to  the  most  sanguine  expectations  of  the  rail  company.  The  rails  used 
weigh  seventy-eight  pounds  to  the  yard.  A  large  number  of  eighty- 
one  pound  girder  rails  are  being  supplied  by  the  company  to  the  Lin- 
dell  Railway  Company,  of  St.  Louis,  for  the  new  extension  of  its 
Taylor  Avenue  line. 

William  Sellers  &  Company,  of  Philadelphia,  Pa.,  the  large 
manufacturers  of  cranes,  shafting,  machine  tools,  etc.,  are  doing  an 
extensive  business  with  street  railway  companies.  The  cranes  built 
by  this  firm  for  the  Philadelphia  Traction  Company,  whose  Market 
Street  station  is  illustrated  in  this  issue,  are  described  in  that  connec- 
tion. Wm.  Sellers  &  Company  have  also  supplied  to  the  13th  and  Mt. 
Vernon  Streets  station  an  electric  traveling  crane,  of  twenty  tons 
capacity,  similar  to  that  in  the  Market  Street  station.  Wm.  Sellers  & 
Co.  have  also  furnished  the  Philadelphia  Traction  Company  a  twenty 
ton  traveling  crane  for  its  Sutherland  Avenue  station,  and  are  now 
building  for  the  company  still  another  of  same  capacity  for  its  Ridge 
Avenue  station.  They  are  also  building  a  twenty  ton  traveling  crane 
for  the  Delaware  Avenue  power  station  of  the  Electric  Traction  Com- 
pany, of  Philadelphia. 

Carleton  &  Kissam,  of  New  York,  have  lately  leased  the  adver- 
tising privileges  of  the  Pittsburgh  &  Birmingham  Traction  Company's 
cars  at  Pittsburgh,  Pa.,  and  now  control  six  lines  in  this  city.  In  this 
connection  it  is  worthy  of  note  that  Carleton  &  Kissam  were  among 
the  pioneers  of  high  class  street  railway  advertising  in  the  Pittsburgh 
cars,  and  until  lately  only  controlled  two  lines  there.  The  excellent 
satisfaction  given  by  this  firm  to  both  advertising  patrons  and  street 
railway  companies  has  had  its  natural  success,  and  its  field  is  rapidly 
extending.  Carleton  &  Kissam  have  kept  on  the  even  tenor  of  their 
way  in  spite  of  a  certain  competition,  and  have  easily  maintained  their 
supremacy  of  appearance  (as  they  always  do),  and  their  landlords  have 
had  no  trouble  or  annoyance.  Carleton  &  Kissam  will  probably  secure 
in  the  end  other  Pittsburgh  lines,  as  the  railroad  officials  have  ascer- 
tained that  it  does  not  pay  to  rent  their  advertising  privileges  at  figures 
so  exorbitant  as  to  practically  prohibit  a  profit  on  the  investment. 

The  General  Electric  Company,  of  New  York,  reports  the  fol- 
lowing orders  for  railway  apparatus  taken  during  one  week  last  month 
from  the  New  York  office  alone:  Brooklyn,  Queens  County  &  Subur- 
ban Company,  450  motors;  Bridgeport  (Conn.)  Traction  Company, 
60  motors  and  generators;  Danbury  (Conn.)  Street  Railway  Company, 
20  motors;  New  Haven  (Conn.)  Street  Railway  Company,  20  motors 
and  generators;  Hartford  (Conn.)  Street  Railway  Company,  8  motors; 
Allegheny  Traction  Company,  Pittsburgh,  Pa.,  30  motors  and  gener- 
ators; Jacob  Rich,  San  Jose  Company,  2  equipments  and  generators; 
W.  B.  Ferguson,  of  Boston,  1  generator;  Franklin,  Pa.,  6  motors; 
Electric  Traction  Company  and  People's  Traction  Company,  Phila- 
delphia, Pa.,  large  marble  switchboards.  The  General  Electric  Com- 
pany has  also  closed  the  contract  for  the  Poughkeepsie  &  Wappinger 
Falls  Railway ,  of  Poughkeepsie,  covering  two  200  K.  w.,  direct  con- 
nected generators,  forty  G.  E.  800  motors  and  type  K  controllers. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  is  constantly  adding  to  the  number  of  companies  which  have 
adopted  its  safety  appliances,  either  the  wheel  guards,  pick-up  fenders 
or  both.  The  latest  company  to  show  its  appreciation  of  the  merits  of 
the  Crawford  appliances  is  the  Rochester  Railway  Company,  of  Roch- 
ester, N.  Y.  A  list  of  the  companies  which  have  adopted  the  Crawford 
appliances  for  all  of  their  cars  will  not  be  without  interest,  and  is  as 
follows:  Wheel  guards:  Philadelphia  Traction  Company,  Pittsburgh 
Traction  Company,  Duquesne  Traction  Company,  of  Pittsburgh,  Pa., 
Central  Traction  Company,  of  Pittsburgh,  Pa.,  Citizens'  Traction 
Company,  of  Pittsburgh,  Pa.,  the  Terre  Haute  (Ind.)  Street  Railway 
Company.  Pick-up  fenders:  Rochester  (N.  Y.)  Railway  Company, 
Citizens'  Street  Railway  Company,  of  Indianapolis,  New  Orleans  (La.) 
Traction  Company,  Birmingham  Traction  Company,  Pittsburgh  & 
West  End  Passenger  Railway  Company,  Second  Avenue  Passenger 
Railway  Company,  of  Pittsburgh,  and  the  Tarentum  (Pa.)  Street  Rail- 
way Company.  The  capacity  of  the  company's  works  is  now  1,000  ap- 
pliances, at.d  the  company  is  working  full  time. 

The  Hubley  Manufacturing  Company,  of  Lancaster,  Pa.,  manu- 
facturer of  electric  railway  and  lighting  supplies,  is  manufacturing 
an  entirely  new  trolley  harp  which  has  a  number  of  points  which  rec- 
ommend it  for  street  railway  service.  The  harp  is  constructed  of 
malleable  iron  and  the  wheel  of  bronze,  so  that  both  can  be  made  very 
light,  relieving  the  wear  on  the  overhead  line.    We  understand  that 


the  trolley  head  has  been  in  use  on  a  number  of  roads  with  great  suc- 
cess, and  that  it  has  given  special  satisfaction  on  lines  where  there  are 
a  number  of  low  bridges,  and  where  the  range  of  movement  of  the 
trolley  pole  is  specially  wide.  Another  specialty  which  the  company 
manufactures,  and  which  fills  a  long  felt  want,  is  a  trolley  wire  splicing 
sleeve.  By  this,  in  the  event  of  breakage  of  the  trolley  wire,  the  ends 
of  the  wire  can  be  spliced  in  a  brief  space  of  time  without  the  aid  of 
any  auxiliary  appliances.  The  company  also  manufactures  commu- 
tators, axle  gear  case  linings,  armature  and  motor  axle  linings  of  either 
anti-friction  or  bronze  metal,  and  is  rapidly  completing  a  number  of 
specialties  in  the  electric  railway  trade.  W.  II.  Beatty,  formerly  of 
the  Novelty  Electric  Company,  of  Philadelphia,  is  now  connected 
with  this  company. 

The  Babcock  &  Wilcox  Company,  of  New  York,  numbers 
among  its  recent  orders  the  following  from  leading  street  railway 
companies:  The  Nassau  Electric  Railroad,  Brooklyn,  N.  Y. ,  1,500  H.  P. 
The  Hestonville  Passenger  Street  Railway,  Philadelphia,  Pa. ,  1,500 
H.  P.  The  Philadelphia  Traction  Company,  Philadelphia,  Pa.,  2,675 
h.  P.  The  order  from  the  Philadelphia  Traction  Company  is  the  sec- 
ond the  Babcock  &  Wilcox  Company  has  received  from  that  company, 
the  previous  order  being  for  6,000  H.  P.  The  Babcock  &  Wilcox 
Company  has  now  equipped  with  boilers  all  the  trolley  lines  of  Boston 
and  Philadelphia,  and  all  but  one  in  Brooklyn.  The  Babcock  &  Wil- 
cox Company  reports  through  its  St.  Louis  agent,  Mr.  Ashburner, 
Security  Building,  that  city,  the  completion  of  the  installation 
of  the  Babcock  &  Wilcox  boilers  in  the  power  plant  of  the  new 
Union  Passenger  Station,  St.  Louis.  This  order  was  received  by 
the  company  after  the  hottest  kind  of  competition,  and  solely  on  the 
merits  of  its  product.  Patent  endless  grates  are  used  in  connection 
with  the  boilers,  operated  by  small  upright  engines,  and  simultaneously 
feed  the  furnaces  with  small  anthracite  coal  and  haul  away  the  ashes, 
dumping  the  latter  into  the  pits  in  front  of  the  boilers.  This  is  one  of 
the  few  successful  ones  of  the  kind. 

The  Buffalo  Forge  Company,  of  Buffalo,  N.  Y.,  writes  us  that 
its  steam  fans  are  growing  in  popular  favor,  and  that  a  number  of  prom- 
inent street  railway  companies  are  using  these  now  in  their  stations. 
As  a  result,  the  owners  of  such  plants  can  use  anthracite  coal  screen- 
ings in  the  place  of  soft  or  hard  coal.  The  apparatus  required  consists 
of  a  blower  and  engine  with  accessories.  If  hard  coal,  at  about  $4.85 
per  ton,  is  being  burned,  it  is  possible  to  reduce  this  expenditure  to 
$1.40  per  ton,  with,  it  is  claimed,  just  the  same  results  as  from  the  $4.85 
expenditure.  If  soft  coal,  at  about  $2.10  per  ton,  is  used,  the  Buffalo 
Forge  Company  claims  that  hard  coal  screenings,  at  $1.40  per  ton,  can 
be  substituted,  and  that  three-quarters  of  a  ton  of  hard  coal  screenings 
more  than  equals  a  full  ton  of  soft  coal.  These  may  be  considered 
pretty  strong  claims,  but  the  company  claims  they  can  be  substantiated 
by  an  investigation  of  its  plants  in  Messrs.  Barnes,  Hengerer  &  Com- 
pany's Genesee  Hotel,  "  Gold  Dollar,"  and  elsewhere  in  Buffalo. 
Another  thing  to  consider  is,  with  this  system,  burning  hard  coal 
screenings,  the  smoke  nuisance  is  abated,  as  can  be  seen  by  an  examin- 
ation of  the  smoke  flues  of  the  plants  mentioned.  The  company  also 
furnishes  regulators  which  can  be  set  for  any  steam  pressure  it  is 
desired  to  carry,  and  the  speed  of  the  fan  will  be  regulated  perfectly 
to  produce  that  steam  pressure. 

Charles  A.  Schieren  &  Company,  of  New  York  City,  seem  to  be 
doing  an  excellent  business,  and  we  notice  that  their  belts  are  as  popu- 
lar as  ever.  They  have  received  recently,  among  other  orders,  one  for 
seventv-five  feet  of  thirty-four  inch,  double,  perforated  electric  belting 
from  the  Metropolitan  Street  Railway  Company,  of  San  Francisco. 
The  latter  company  has  tried  d'fferent  kinds  of  belting,  and  gives  the 
electric  perforated  a  decided  preference  over  all  other  makes.  Chas. 
A.  Schieren  &  Company  have  also  taken  an  order  for  an  extra  belt, 
ninety-one  feet  long  and  sixty  inches  wide,  from  the  Brooklyn  City 
Railroad  Company.  The  letter  given  below  from  the  Electric  Rail- 
way Company,  of  Savannah,  Ga.,  and  dated  May  18,  is  a  sample  of  the 
kind  of  letters  received  by  this  company  from  street  railway  companies: 
"Please  ship  one  double,  perforated  electric  belt,  sixteen  inches,  for 
high  speed  generator  work,  diameter  of  driver  seventy-nine  inches, 
diameter  of  driven  thirty  inches,  distance  from  center  of  driver  to  center 
of  driven  nineteen  feet  six  inches;  want  the  belt  made  endless  ready  to 
put  on.  We  are  giving  you  the  order  for  this  belt  at  a  much  higher 
price  than  we  can  buy  for,  but  we  have  two  of  your  belts  in  use  in  our 
power  house  that  were  bought  by  the  Edison  General  Electric  Company 
three  or  four  years  ago,  and  they  are  so  far  ahead  of  others  we  have  in 
use  we  prefer  to  pay  you  more  for  yours.  Please  get  the  belt  to  us  as 
soon  as  possible,  and  see  that  it  is  up  to  your  best  quality.  Your  price 
as  per  letter  is  $2.36  per  running  foot.  Ship  per  steamer.  Yours 
truly,  J.  S.  Collins,  President." 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  writes 
us  that  the  new  terminal  facilities  for  the  New  York,  New  Haven  & 
Hartford  Railroad,  at  Providence,  R.  I.,  will  necessitate  two  large 
bridges,  which  will  be  furnished  by  that  company.  These  bridges  will 
carry  sixteen  tracks  over  Gaspee  Street,  Promenade  Street  and  Woon- 
asquatucket  River.  The  bridges  will  be  plate  girders,  resting  on  abut- 
ments at  the  street  line  and  columns  at  the  curb  line.  There  will  be  no 
floor  beams  or  stringers  used,  but  in  the  place  of  these  will  be  a  metal 
floor  supporting  ballast,  in  which  the  ties  and  rails  will  be  bedded. 
The  work  will  require  about  4,501)  tons  of  open  hearth  steel  material. 
The  Berlin  Company  is  to  be  allowed  six  months  in  which  to  complete 
the  work.  This  company  is  putting  up  a  new  transfer  station  for  the 
Washington  &  Georgetown  Railroad  Company,  at  Washington,  D.  C, 
also  an  iron  and  steel  building,  seven  stories  high,  for  James  Pet- 
tit,  of  New  York  City.  The  Berlin  Iron  Bridge  Company  paid  on 
April  ' 14  its  regular  quarterly  dividend  of  1J2  per  cent.  Considering 
the  hard  times  in  all  branches  of  business,  especially  among  manufact- 
urers of  structural  iron,  we  think  this  shows  pretty  good  management, 
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not  to  put  it  any  stronger,  and  is  a  refreshing  change  in  reports 
coming  from  so  many  quarters  of  closed  factories  and  "  passed  " 
dividends.  The  Electrical  Association,  Incorporated,  of  Waterbury, 
Conn.,  has  placed  the  contract  for  its  new  power  station  with  the  Ber- 
lin Iron  Bridge  Company.  The  building  will  be  66  ft.  in  width,  and 
183  ft.  in  length,  the  side  walls  of  brick,  and  the  roof  covered  with  the 
Berlin  Iron  Bridge  Company's  patent  anti-condensation,  corrugated 
iron  roof  covering. 

WESTERN  NOTES. 

The  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati, 
O.,  has  secured  an  order  for  four  large  lathes  to  be  used  in  the  new 
machine  shops  being  built  by  the  Addiston  Pipe  &  Steel  Company,  of 
Addiston,  O. 

Kohler  Brothers,  of  Chicago,  have  been  appointed  Western  agents 
of  the  Walker  Manufacturing  Company.  This  firm  has  represented 
the  Eddy  Electric  Company  for  two  years  and  is  well  known  in  the 
street  railway  electrical  field. 

L.  K.  Hirsch,  of  Chicago,  who  purchased  the  Pier  Movable  Side- 
walk, installed  at  the  World's  Fair,  Chicago,  as  mentioned  in  a  recent 
issue,  is  now  taking  the  sidewalk  apart,  and  is  meeting  with  quite  a 
good  sale  for  the  material. 

The  Wallace  Electric  Company,  of  Chicago,  has  secured  a 
number  of  large  contracts  within  the  last  month  for  its  improved  rail- 
way devices.  These  appliances  are  rapidly  becoming  standard  with  a 
large  number  of  roads.  They  are  made  of  the  very  best  material,  and 
are  guaranteed  both  for  strength  and  insulation. 

The  Electric  Improvement  Company,  of  San  Francisco,  has 
recently  been  appointed  general  agent  for  the  Fort  Wayne  Electric 
Company,  on  the  Pacific  slope.  This  company  writes  us  that  it  is  pre- 
pared to  execute  orders  for  all  kinds  of  eleetrical  supplies,  including 
that  required  for  electric  railways,  electric  lighting  and  steam  plants. 

The  Wallace  Electric  Company,  of  Chicago,  has  sent  us  a 
handsome  nickel  plated  model  of  the  improved  combination  pole 
bracket  described  in  our  last  issue.  The  model  shows  the  peculiar 
advantages  of  this  bracket  for  electric  railway  work,  and  is  at  the  same 
time  a  handsome  office  ornament. 

The  Wrought  Iron  Bridge  Company,  of  Canton,  O.,  whose  works 
are  described  in  this  issue,  is  the  sole  manufacturer  of  the  L.  S.  Pfouts 
patent  flexible  trolley  bracket  and  street  railway  and  lighting  pole. 
These  brackets  and  poles,  although  only  recently  put  on  the  market, 
are  attracting  a  great  deal  of  attention  and  seem  to  meet  with  popular 
approval. 

The  Wadhams  Oil  &  Grease  Company,  of  Milwaukee,  Wis., 
is  the  manufacturer  of,  perhaps,  the  best  and  most  economical  curve 
grease  to  be  had  in  the  market.  It  is  made  soft,  of  high  grade  grease 
and  flake  graphite,  and  so  soft  that  it  can  be  easily  applied  with  a  stiff 
brush  or  a  paddle.  Cars  seem  to  round  the  curves  easier  and  with  less 
friction  by  the  use  of  this,  and  the  many  users  in  this  country  are  most 
emphatic  in  their  praise  of  it. 

The  C.  &.  G.  Cooper  &  Company,  of  Mt.  Vernon  C,  write  us 
that  they  have  just  shipped  an  Hoo  h.  p.,  cross  compound  Corliss  engine 
to  the  Nockege  Cotton  Mills,  Fitchburg,  Mass.,  and  that  they  have  re- 
ceived an  order  for  two  750  H.  p.  engines,  for  the  Allentown  &  Bethle- 
hem Traction  Company,  Allentown,  Pa.;  another  order  received  by 
this  company  is  for  three  750  H.  P.,  cross  compound  engines,  arranged 
for  direct  attached  generators,  for  the  Nassau  Electric  Railway,  of 
Brooklyn,  N.  Y.  The  ultimate  power  for  this  road  will  be  about 
10,000  h.  P. 

The  Purdue  University,  at  Lafayette,  Ind.,  is  now  fortunate  in 
having  the  promise  of  the  most  complete  engineering  laboratory.  The 
former  laboratory  of  this  institution  was  destroyed  by  fire  on  the  night 
of  January  23,  but  owing  to  the  untiring  efforts  of  the  president  and 
the  co-operation  of  the  Board  of  Trustees,  a  large  amount  of  money 
has  been  secured  for  its  restoration.  The  university  will  now  have 
two  complete  locomotives,  with  facilities  for  testing  same,  and  a  com- 
pletely equipped  machine  shop  and  forge  room,  new  traction  dynamo- 
meter, Riehle  testing  machine,  etc. 

The  Steel  Motor  Company,  of  Cleveland,  O.,  has  just  secured 
the  contract  for  sixty  double  car  equipments  of  the  celebrated  'Steel 
Clad  "  motor  from  the  Nassau  Electric  Railway  Company,  of  Brook- 
lyn, N.  Y.  These  motors  have  been  on  the  market  but  a  compara- 
tively short  time,  yet  are  meeting  with  much  merited  success,  and  the 
above  order  was  secured  on  the  strength  of  the  splendid  record  which 
they  have  made  at  Allentown,  Pa. ,  under  very  adverse  conditions. 
The  Steel  Motor  Company  is  also  building  its  fourth  order  for  the 
Allentown  &  Lehigh  Valley  Traction  Company. 

The  Scarritt  Furniture  Company,  of  St.  Louis,  maker  of  the 
Scarritt  street  railway  car  seats,  reports  the  car  business,  as  far  as  street 
railways  are  concerned,  as  very  encouraging.  The  company  recently 
filled  an  order  for  the  Lindell  Railway  Company,  of  St.  Louis,  which 
makes  over  1,500  Scarritt  rattan  seats  in  use  on  the  cars  of  that  rail- 
way. The  crowning  features  of  the  Scarritt  street  railway  car  seats 
are  the  absence  of  arms — giving  the  maximum  space — and  the  neat  and 
inviting  appearance  they  give  to  the  car.  Another  good  point  in  their 
favor  is  that  they  are  reversible,  and  the  backs  tilting. 

The  Buckeye  Engine  Company,  of  Salem,  O.,  maker  of  the 
famous  automatic  cut-off  engines  bearing  that  name,  has  established  a 
branch  office  at  St.  Louis,  in  the  Security  Building.  This  company 
has  heretofore  filled  the  St.  Louis  orders  from  another  office,  but  it  has 
found  business  so  brisk  and  profitable  in  St.  Louis  and  vicinity,  that  it 
decided  to  locate  a  branch  office  there.  There  is  a  large  number  of 
Buckeye  engines  of  various  speeds  in  use  in  St.  Louis,  not  only  in 


street  railway  and  electric  lighting  power  plants,  but  in  a  large  number 
of  industrial  establishments  in  the  city  proper  and  the  surrounding  ter- 
ritory. 

The  Heine  Safety  Boiler  Company,  Bank  of  Commerce  Build- 
ing, St.  Louis,  reports  the  boiler  business  as  unexpectedly  good,  consid- 
ering the  hard  times.  Many  orders  are  at  present  being  filled  by  the 
company,  among  the  larger  being  one  for  the  Washburn-Crosby  Mill- 
ing Company,  of  Minneapolis,  Minn.,  which  calls  for  1,000  H.  P.  of 
safety  water  tube  boilers,  of  the  Heine  type.  Heine  boilers  have 
achieved  great  success  at  the  Midwinter  Exposition,  San  Francisco, 
Cal.,  where  oil  fuel  has  been  employed,  with  the  installation  of  3,000 
h.  p.  This  steam  plant  supplies  all  the  necessary  steam  to  the  entire 
exposition. 

The  Mason  Electric  Company,  Pullman  Building,  Chicago, 
reports  contracts  made  during  the  last  month  for  new  roads  and  exten- 
sions in  Norfolk,  Va. ;  Washington,  D.  C;  Hammond,  Ind.;  Galesburg, 
111.;  Hazleton,  Pa.;  Oil  City,  Pa.;  Sioux  City,  la.;  Clinton,  la.;  Mem- 
phis, Tenn.;  Green  Bay,  Wis.;  Omaha,  Neb.;  San  Antonio,  Tex.; 
also  an  order  for  some  of  its  line  material  from  Switzerland.  The 
company  carries  in  stock  everything  needed  for  complete  equipment 
and  maintenance  of  electric  roads,  and  owing  to  its  long  and  practi- 
cal experience  in  the  street  railway  field,  occupies  a  most  commanding 
position  in  the  trade. 

Arthur  S.  Partridge,  Bank  of  Commerce  Building,  St.  Louis, 
dealer  in  electric  street  railway  supplies,  reports  business  in  his  line  as 
very  brisk  as  far  as  he  is  concerned.  He  recently  received  a  large 
order  from  the  North  and  West  Chicago  Street  Railroad  Companies,  of 
Chicago,  111.,  one  of  the  largest  orders  ever  given.  He  informs  us 
that  his  prices  on  bare  copper  wire  and  steel  and  iron  poles  cannot  be 
approached.  He  is  also  supplying  the  Baden  &  St.  Louis  Railroad  with 
all  necessary  wire  for  that  company's  new  line.  Mr.  Partridge's  terri- 
tory is  not  confined  to  the  locality  round  about  St.  Louis,  as  the  above 
order  for  Chicago  will  readily  indicate. 

The  Charles  Munson  Belting  Company,  of  Chicago,  reports 
trade  as  very  much  improved  during  the  past  six  weeks.  The  com- 
pany has  received  orders  for  a.  number  of  large  belts,  and  contracts 
have  been  awarded  it  from  quite  a  number  of  large  manufacturing 
establishments  for  the  entire  equipment  of  belting.  The  Munson 
Company  has  also  just  completed  arrangements  with  the  L.  M.  Rumsey 
Manufacturing  Company,  of  St.  Louis,  to  handle  the  different  brands 
of  Munson  belts  in  the  Southern  territory,  and  arrangements  have  also 
been  made  with  the  Revere  Rubber  Company  to  have  a  full  line  of  differ- 
ent brands  of  Munson  belt  in  stock  at  its  San  Francisco  and  Minneap 
olis  houses. 

George  Cradock  &  Company,  of  Wakefield,  Eng.,  have  appointed 
T.  A.  Wigham,  of  the  Granier  Economic  Cupola  Company,  714  Bort 
Building,  17  to  21  Quincy  Street,  Chicago,  111.,  as  their  agent  for 
the  United  States.  Mr.  Wigham  intends  to  make  the  Cradock  cables 
even  better  known  on  this  side  of  the  Atlantic  than  ever  before,  and 
the  demand  for  these  well  known  ropes  should  increase  rapidly  with 
the  establishment  of  this  American  agency.  This  company  has  sup- 
plied a  cable  for  the  section  of  the  North  Chicago  Street  Railway  Com- 
pany, which  extends  through  LaSalle  Street.  This  cable  was  installed 
February  11,  1894,  and  removed  May  9,  1894,  having  worked  eighty- 
eight  days — an  excellent  record. 

The  St.  Louis  Register  Company,  217  N.  3d  Street,  St.  Louis, 
maker  of  the  famous  Security  register,  informs  us  that  business  is  very 
brisk  at  the  company's  present  time.  The  company  has  a  large  number 
of  small  orders  on  hand  and  several  large  ones,  among  which  may  be 
mentioned  that  for  the  West  End  Street  Railway  Company,  of  Boston. 
Mass. ,  calling  for  134  standard  Security  registers.  The  company  has 
also  completed  a  large  order  received  from  Philadelphia.  The  street 
railways  of  St.  Louis  have  recently  contracted  with  the  company  for 
large  numbers  of  its  machines,  notably  the  Union  Depot  Railroad 
and  Lindell  Railway  Companies.  This  register  has  become  standard 
on  a  number  of  the  principal  street  railroads  of  St.  Louis. 

The  Creaghead  Engineering  Company,  of  Cincinnati,  reports 
numerous  inquiries  for  its  flexible  bracket,  as  well  as  a  number  of 
orders,  showing  that  this  device  is  growing  in  popularity.  The  South 
Covington  &  Cincinnati  Street  Railway  Company  has  ordered  over  a 
mile  of  double  flexible  brackets  for  double  track  work  for  its  extension 
from  Newport,  Ky.,  to  the  Evergreen  Cemetery.  The  Capital 
Railway  of  Frankfort,  Ky.,  described  in  this  journal,  is  equipped 
with  this  bracket.  The  flexibility  of  this  bracket  makes  it  peculiarly 
suited  to  high  speed  suburban  roads,  and  reduces  the  cost  of  mainte- 
nance as  well  as  the  first  cost  of  construction.  The  Creaghead  Engin- 
eering Company's  1894  catalogue  of  electric  railway  overhead  parts,  is 
now  ready  for  distribution,  and  the  company  writes  us  that  it  will  be 
pleased  to  mail  copies  to  parties  interested  in  the  construction  and 
maintenance  of  electric  roads. 

The  Brownell  &  Company,  of  Dayton,  O.,  well  known  manu- 
facturers of  boilers  and  engines,  have  bought  the  exclusive  right  to 
manufacture  under  the  patents  of  C.  M.  Giddings,  formerly  of  the 
Sioux  City  Engine  Works,  and  have  established  a  department  of  engi- 
neering under  the  supervision  of  Mr.  Giddings  as  superintendent. 
This  company  will  make  a  specialty  of  high  grade  automatic  engines, 
both  simple  and  compound,  and  has  purchased  the  entire  stock  of 
drawings,  patterns,  finished  and  unfinished  automatic  engines  of  the 
Sioux  City  Engine  Works.  These  engines  are  well  known  in  the  trade 
as  the  Russell  single  valve  automatic.  The  highest  possible  grade  of 
workmanship  and  finish  will  be  maintained  in  these  engines  which 
have  already  obtained  such  a  high  standing  for  their  close  regulation. 
The  Brownell  &  Company  have  recently  added  to  its  boiler  shop 
equipment  a  set  of  twenty  foot  rolls  eighteen  inches  diameter,  capable 
of  rolling  the  heaviest  plate  and  making  twenty  foot  boilers  in  two 


June,  1894- J 


THE  STREET  RAILWAY  JOURNAL. 


405 


sheets.  This,  with  the  special  machinery  of  the  company's  own  de- 
sign and  make,  will  put  it  in  the  front  rank  of  well  equipped  boiler 
manufacturers. 

The  Bates  Machine  Company,  of  Joliet,  111.,  has  sent  us  a  copy 
of  the  award  granted  to  the  Bates-Corliss  engine  at  the  World's  Fair, 
Chicago,  last  year.  The  engine  was  in  Group  6g,  Class  415.  The 
award  reads  as  follows:  "  Corliss  engine  differing  in  construction  in 
the  motion  of  the  valve,  which  is  novel  in  its  construction.  Quite  a 
reduction  is  shown  in  the  number  of  parts  over  other  Corliss  designs. 
The  release  is  quite  light  and  does  not  affect  the  governor.  It  is  free 
from  all  springs,  and  is  simple  and  easily  operated.  The  governor  is 
furnished  with  safety  stop.  The  bridle  rods  come  from  the  same  pin 
and  pass  to  the  arm  with  roller  attached,  but  from  opposite  sides  of 
the  pin,  doing  away  with  the  variation  of  the  movement  of  the  gov- 
ernor and  giving  positive  motion  to  the  valve.  The  girder  is  of  box 
type  with  bulkheads.  Corliss  engine  with  novel  wristplate  valve 
motion,  excellent  arrangement  of  the  bridle  rods  and  automatic  stop, 
general  construction,  design  and  workmanship."  The  report  is  signed 
by  O.  Emerson  Smith,  individual  judge,  and  approved  by  John  A. 
Roche,  president  Departmental  Commitee,  and  John  Boyd  Thacher, 
chairman  Executive  Committee  on  Awards. 

The  Brownell  Car  Company,  of  2200  North  Broadway,  St.  Louis, 
is  very  busy  at  the  present  time  building  "Accelerator"  cars  for  a 
number  of  points,  among  them  Baltimore.  The  durability,  lightness, 
and  superior  finish  of  the  Brownell  cars  have  pleased  the  Baltimore 
street  railway  companies,  and  the  result  is  that  orders  for  new  cars  are 
awarded  to  this  firm.  In  almost  all  cases  the  "  Accelerator"  type  of 
car  is  specified,  showing  the  great  popularity  it  has  gained  among  the 
traveling  public.  Where  cars  are  continually  crowded,  and  the  maxi- 
mum number  of  cars  is  operated,  a  large  amount  of  time  has  been 
saved  on  account  of  the  minimum  time  consumed  by  a  passenger 
getting  on  or  off  a  car.  The  company  has  recently  put  upon  the 
market  a  patent  car  seat.  The  sales  of  the  same  have  already  been  most 
encouraging.  This  seat  is  illustrated  and  its  merits  and  good  points 
shown  up  elsewhere  in  this  issue.  The  Brownell  patent  electric  motor 
truck  is  being  continually  called  for,  and  its  good  qualities  need  but  to 
be  mentioned  to  be  appreciated,  as  they  have  been  known  to  the  street 
railway  fraternity  of  the  country  since  its  first  appearance.  The 
Brownell  Company  writes  us  that  in  addition  to  the  recent  orders  for 
Accelerators,  mentioned  elsewhere,  the  company  has  received  two 
from  Chicago,  one  for  the  North  Chicago  Street  Railway  Company, 
and  one  for  the  Chicago  Electric  Transit  Company.  This  makes  the 
fifth  order  for  Accelerator  cars  from  Chicago,  showing  that  the  com- 
panies there  think  well  of  the  design. 

The  St.  Louis  Car  Company,  3023  North  Broadway,  St.  Louis, 
informs  us  that  its  shops  are  full  of  work  at  the  present  time.  This 
company  recently  found  it  necessary  to  increase  its  capital  stock  from 
$100,000  to  $500,000,  in  view  of  the  large  business  it  is  now  doing  and 
contemplates  doing  in  the  near  future.  Most  of  the  orders  now  on 
hand  are  for  the  Eastern  states,  particularly  Philadelphia,  Pa.,  Brook- 
lyn, N.  Y.,  and  New  York  City.  The  Philadelphia  order  is  from  the 
Electric  Traction  Company  of  that  city,  and  calls  for  400  cars.  These 
cars  are  twenty  feet  long,  and  each  is  equipped  with  two  twenty-five 
horse  power  General  Electric  motors.  A  large  order  has  recently  been 
obtained  from  the  Union  Depot  Railroad  Company,  of  St.  Louis,  for 
twenty-four  foot  cars  to  be  operated  on  its  new  18th  Street  and  Chero- 
kee Street  lines.  These  will  be  each  mounted  on  Robinson  radial 
trucks  and  equipped  with  two  twenty-five  horse  power  General  Electric 
motors.  The  car  company  is  sending  a  large  number  of  its  extended 
spring  base  trucks  to  various  points  throughout  the  country.  The 
general  manager  for  the  company,  P.  M.  Kling,  is  at^present  trying  a 
new  bogie  truck  after  his  own  designs,  which  is  intended  to  do  away 
with  the  necessity  for  double  steps  where  bogie  trucks  are  used.  Forty 
sixteen  foot  car  bodies  are  now  being  spliced,  in  order  to  make  twentv 
long  cars,  for  the  St.  Louis  &  Suburban  Railway  Company.  These 
cars  are  mounted  on  two  four  wheel  trucks,  and  some  are  equipped 
with  four  fifteen  horse  power,  others  with  two  twenty-five  horse  power 
General  Electric  motors.    They  will  each  seat  fifty-two  passengers. 

The  Hoppes  Manufacturing  Company,  of  Springfield,  O.,  re- 
ports some  recent  sales  of  Hoppes  live  steam  feedwater  purifiers  and 
exhaust  steam  feedwater  heaters  as  follows:  To  the  Edison  Illumina- 
ting Company,  Monmouth,  111.,  625  H.  P.  live  steam  purifier.  Colum- 
bus (O.),  Electric  Light  &  Power  Company,  2.000  H.  P.  exhaust 
steam  heater.  Delaware  (O.)  Electric  Light  &  Power  Company, 
500  h.  P.  live  steam  purifier.  Bay  City  (Mich.),  Union  Railway  Com- 
pany, 400  h.  P.  live  steam  purifier,  also  400  H.  P.  exhaust  steam  heater. 
Oconomowoc  (Wis.),  Electric  Light  Company,  200  H.  p.  exhaust  steam 
heater.  Freeport  (111.),  Gas  Light  &  Coke  Company,  300  h.  p.  ex- 
haust steam  heater.  Citizens'  Street  Railway  Companv,  Muncie,  Ind., 
350  h.  P.  exhaust  steam  heater.  Heat,Light  &  Power  Company,  Mun- 
cie, Ind.,  300  H.  P.  exhaust  steam  heater.  Muscatine  (la.)  Elec- 
tric Railway  Company,  400  H.  p.  exhaust  steam  heater.  Columbus 
(O.),  Street  Railway  Company,  1,000  H.  P.  live  steam  purifier. 
Omaha  (Neb.),  Gas  Manufacturing  Company  2,000  H.  P.  live  steam 
purifier.  Elmira  (N.  Y.)  lliuminating  Company,  1,000  H.  P.  live  steam 
purifier.  Citizens'  Gas  &  Electric  Company,  Jacksonville,  Fla. ,  80 
h.  p.  live  steam  purifier.  East  River  Gas  Company,  Long  Island  City, 
N.  Y.,  625  H.  p.  live  steam  purifier.  Edison  Electric  Light  Company, 
Dayton,  O.,  750  H.  p.  live  steam  purifier.  Calumet  Electric  Street 
Railway  Company,  Burnside  Crossing,  III.,  1,000  H,  p.  live  steam 
purifier.  Shreveport  (La.),  Gas,  Electric  Light  &  Power  Company, 
300  h.  p.  exhaust  steam  heater.  Waco  (Tex.)  Electric  Railway  & 
Light  Company,  800  h.  p.  exhaust  steam  heater.  People's  Traction 
Company,  Philadelphia,  (two)  3,000  H.  P.  exhaust  steam  heaters. 
Public  Lighting  Commission,  Detroit,  Mich.,  (seven)  300  H.  P.  live 
steam  purifiers. 


List  of  Street  Railway  Patents. 

U.  S.  Street  Railway  Patents  Issued  May  i,  1894,  to  May  22, 
1894,  Inclusive.  • 


May  1. 

Electric  Conductor  ior  Underground  Conduits — Daniel  E.  Con- 
ner, Covington,  Ky.,  assignor  of  one-half  to  James  William  Gallup, 
Cleveland,  O.    No.  518,939. 

An  electric  conduit,  a  live  wire  or  conductor,  in  combination  with 
the  contact  pieces  or  links  loosely  supported  below  said  conductor  in  a 
slot  in  insulating  material  and  exposed  below  to  direct  contact  of  a 
trolley. 

Trolley  for  Electric  Railways — George  W.  Hooper,  Rochester, 
N.  Y.,  assignor,  by  direct  aud  mesne  assignments,  to  James  S. 
Baker,  same  place.    No.  518,952. 

A  trolley  comprising  a  wheel  and  axle  adapted  to  turn  together,  a 
yoke  frame  provided  with  lubricant  receptacles  closed  at  their  outer 
ends,  bushings  fixed  in  the  receptacles  and  filling  openings  in  the  said 
receptacles,  the  interior  of  said  bushings  communicating  freely  with 
said  receptacles,  and  the  bushings  abutting  against  the  wheel  about  the 
axle. 

Safety  Guard  for  Street  Cars— Stephen  Norton,  Rochester,  N.  Y., 
assignor  of  one-half  to  William  H.  Rice,  same  place.  No.  519,046. 
A  safety  guard  for  street  cars,  the  combination,  with  the  car,  of 

of  springs  attached  to  the  end  of  the  car,  and  a  cross  bar  attached  to 

the  springs. 

Platform  Gate  for  Cars — John  Krehbiel,  Cleveland,  O.  No. 
519,066. 

The  combination  with  a  platform  and  gate,  a  movable  step,  a 
spring  for  normally  closing  the  gate,  and  means  actuated  by  the  step  to 
forcibly  open  the  gate  against  the  tension  of  the  spring. 

Switch  Actuator  for  Street  Cars — Fletcher  Sparling,  Boston, 
Mass.    No.  518,972. 

A  switch  actuator  for  street  cars,  a  yielding  support  connected  to 
the  car,  and  normally  elevated,  combined  with  an  actuator  connected 
to  said  support  and  adapted  to  be  swung  laterally  and  provided  with 
an  operating  handle,  and  independent  means  to  positively  depress  the 
support  and  the  actuator. 

Railway  Switch — Christopher  Froelich,  Brooklyn,  N.  Y.  No.  519,082. 

An  actuating  rail,  arranged  alongside  of  the  track  rail,  of  a  ful- 
crumed  counterbalancing  lever  below  the  actuating  rail,  a  pivoted 
switch  tongue  and  mechanism  interposed  between  the  actuating  rail 
and  its  counterbalancing  lever  and  connected  with  said  switch  tongue. 

Electric  Railway  Conductor  Support — John  C.  Henry,  Westfield, 
N.  J.    No.  519,115. 

The  supports  or  hangers  for  the  working  conductors  of  an  electric 
railway,  of  spring  material  made  weaker  or  less  tense  on  the  extreme 
ends  than  at  other  parts,  so  as  to  automatically  adjust  themselves  to 
the  varying  bends  of  the  working  conductors. 

Car  Fen  der— Samuel  C.  Kindig,  Baltimore,  Md.,  assignor  of  one-half 
to  Lee  Biden,  same  place.    No.  519,128. 

A  car  fender  having  a  frame  consisting  of  side  bars  and  forward 
end  bar,  the  side  bars  being  pivoted  to  brackets  pendent  from  the  car, 
provided  with  a  horizontal  bolt  passing  through  said  brackets  and 
engaging  the  top  of  said  frame  to  hold  it  normally  down,  and  springs 
for  raising  it  when  released  by  the  withdrawal  of  the  bolt. 

Wheel  Guard  or  Fender  for  Cars — James  F.  Morton,  Baltimore, 
Md.,  assignor,  by  direct  and  mesne  assignments,  of  one-half  to 
William  H.  H.  Anderson  and  Nicholas  S  Hill,  Jr  ,  same  place.  No. 
519.289. 

A  wheel  fender  having  supporting  bars  secured  at  their  upper  ends  to 
the  car  platform,  a  cradle  hinged  near  its  lower  end  to  the  lower  ends  of 
the  said  supporting  bars  and  springs  to  yieldingly  hold  the  upper  part 
of  the  cradle  from  or  away  from  the  said  supporting  bars. 

Electric  Railway — William  B.  Purvis,  Philadelphia,  Pa.,  assignor 
of  one-half  to  Halsey  J.  Tibbals,  same  place.    No.  519,291. 
A  tube  composed  of  insulated  sections,  inside  and  outside  tubes 
formed  of  non-conducting  material  and  slotted,  and  a  loose  electric 
wire  within  said  inside  tube,  said  parts  being  combined. 

May  8. 

Conduit  Electric  Railway — James  F.  Cook,  Mansfield,  Pa.  No. 
519,380. 

An  underground  conductor  street  railway  system  having  a  trolley 
arm  having  a  horizontal  upper  arm  or  arms  journaled  in  bearings 
secured  to  the  framework  of  the  car,  a  downwardly  extending  middle 
portion  made  narrower  than  the  arms  for  passage  through  a  slot,  and 
a  lower  horizontal  arm  provided  with  a  wheel,  the  entire  trolley  arm 
being  made  of  two  halves  secured  together,  and  inclosing  a  wire  in  the 
center. 

Life  Guard  for  Street  Cars — James  Campbell,  Brooklyn,  N.  Y. 
No.  519,402. 

In  a  life  guard  for  street  cars,  etc.,  a  V  shaped  fender  suspended 
on  links,  a  lifting  rod  formed  with  a  shoulder,  and  a  spring  latch,  upon 
the  body  of  the  car,  for  engaging  said  shoulder  on  the  rod  and  holding 
it  and  said  fender  in  an  elevated  position. 

Electro-Hydraulic  Car  Motor — Charles  E.  Emery,  Brooklyn,  N.  Y. 
No.  519.469-. 

In  combination  with  an  electric  motor,  a  series  of  pumps  of  differ- 
ent sizes  operated  thereby,  a  hydraulic  motor  operated  by  the  lluid 


406 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  6. 


delivered  by  such  pumps,  and  suitable  valves  and  connections  all  oper- 
able at  will  to  transmit  fluid  from  the  pumps  to  the  hydraulic  motor 
and  operate  the  same  at  different  relative  velocities  proportioned  to 
the  size  and  number  of  pumps  at  the  time  in  use. 

Fender  for  Cars— Arthur  H.  Jelly,  Cambridge,  Mass.    No.  519,472. 

A  fender  pivotally  secured  to  the  car  and  traveling  on  the  rails 
whereby  it  is  held  radial  to  the  curvature  of  the  track,  a  curved  track 
against  which  the  supporting  swinging  arm  of  the  fender  bears,  said 
track  being  supported  below  and  secured  to  the  car  step,  brake  support 
and  car. 

Trolley  Wire  Crossing — Edward  H.  Allen,  Cramer's  Hill,  N.  J. 

No.  5I9.5I9- 

A  crossing  device  for  electric  railways,  a  central  block  or  plate  of 
insulating  material  having  a  series  of  projecting  arms  forming  continu- 
ations of  the  conductors  and  provided  with  clamping  devices  for  en- 
gaging said  conductors. 

Trolley  Wire  Hanger — Charles  F.  Strasburg,  Lincoln,  Neb.  No. 

519,621. 

A  trolley  wire  clamp  having  a  rectangular  groove  or  seat  for  the 
trolley  wire,  substantially  coextensive  with  the  body  portion  of  the 
clamp  and  continuous. 

Safety  Car  Fender — George  C.  Schmidt,  Baltimore,  Md.,  assignor 
of  one-half  to  Araham  Harman,  same  place.  No.  519,648. 
The  combination  of  a  car  bod)',  a  frame  movable  up  and  down, 
that  is,  to  and  from  the  car  body;  a  fender  attached  to  the  said  frame 
and  comprising  a  number  of  resilient  spring  fingers  each  rigidly  secured 
at  its  upper  end,  but  having  its  lower  end  free,  and  means  for  operating 
the  said  frame  and  fender  up  and  down. 

May  15. 

Car  Provided  With  Fenders — Arthur  H.  Jelly,  Cambridge,  Mass. 
No.  519,714. 

A  car  fender  comprising  a  unitary  or  rigid  frame  vertically  hinged 
at  its  rear  end  to  a  car,  and  with  its  front  end  held  normally  in  a  slightly 
raised  position  from  the  roadbed  or  track,  a  mechanism  within  control 
of  the  motorman  for  the  release  of  the  fender  from  said  position,  and  a 
spring  acting  at  all  times  as  a  constantly  downwardly  forcing  spring 
upon  the  front  end  of  the  fender  whereby  said  front  end  is  held  down 
to  its  slightly  raised  position  and  when  tipped  is  held  firmly  and  con- 
stantly on  the  roadbed. 

Electric  Railway  System — David  Mason,  Schenectady,  N.  Y.  No. 

519.794- 

A  current  main  or  lead  having  branch  conductors  operatively  con- 
nected with  switching  levers  pivotally  secured  in  alignment  with  the 
rails  of  the  track  and  adapted  to  be  actuated  by  the  wheels  of  the 
vehicle,  in  combination  with  short  sectional  conductors  or  contacts 
provided  with  circuit  connections  for  connecting  them  to  the  aforesaid 
branch  conductors. 

Fender  for  Street  Railway  Cars — John  B.  Bailey,  Baltimore,  Md. 
No.  519,803. 

In  a  car  a  fender  comprising  side  bars  which  are  connected  with 
the  car  by  shackles  so  as  to  move  both  vertically  and  laterally,  springs 
between  the  fender  and  car  for  supporting  the  front  portion  of  said 
fender,  and  a  lever  under  control  of  the  grip  or  motorman  to  be  oper- 
ated at  will  to  shift  the  said  fender  laterally,  substantially  as  set  forth. 
Trolley  Wheel — Van  Dyke  Cruser  Flatbush,  N.  Y.    No.  519,837. 

A  trolley  wheel  formed  of  two  parts  mounted  for  movement  in  the 
same  direction  at  different  rates  of  speed,  as  set  forth. 

May  22. 

Car  Starter  and  Brake — Ralph  Clegg,  Longsight,  England.  No. 
520,134. 

A  brake  drum  and  a  brake  applied  thereto,  a  spring  contained  in 
said  drum  to  be  charged  with  power  by  the  application  of  the  brake  to 
said  drum,  a  toothed  wheel  secured  to  the  said  drum  and  gearing  into 
suitable  gearing  by  which,  when  the  drum  aforesaid  ceases  to  be  re- 
tarded by  the  brake,  the  rotation  of  such  drum  is  transmitted  to  the 
axle  upon  which  the  said  drum  is  mounted. 

Electric  Railway  Trolley — Thomas  M.  Brown,  Cleveland,  O.  No. 

520,156. 

In  a  trolley  device,  in  combination,  a  base  plate,  a  plate,  a  con- 
tact device  carried  by  said  plate,  two  parallel  trolley  poles,  and  uni- 
versal joint  connections  between  said  poles  and  the  two  plates. 
Safety  Attachment  for  Street  Cars — Henry  A.  Howe,  Albion, 

assignor  to  himself,  and  Joseph  Norwood,  Brooklyn,  N.  Y.  No. 

520,233. 

The  combination  with  the  car  platform,  of  a  guard  extending  for- 
ward of  the  car,  pivotal  connections  on  which  the  guard  is  free  to  be 
swung  up  or  down,  springs  for  holding  the  guard  against  rising  or  fall- 
ing from  a  normal  position,  a  connection  to  the  guard  and  a  lever  ex- 
tending above  the  platform  and  adapted  to  being  acted  upon  by  the 
leg  of  the  driver  in  opposite  directions  from  either  raising  the  guard  or 
for  depressing  the  front  edge  against  the  action  of  the  springs. 
Safety  Car  Fender— Frank  I.  Clark,  Baltimore,  Md.    No.  520,255. 

Consists  of  suitable  hangers  attached  to  the  car;  a  fender  frame  or 
platform  which  is  normally  raised  above  the  street  surface;  two  links 
pivotally  connected  by  one  end  to  each  hanger  and  by  the  other  end  to 
the  fender  frame  or  platform,  the  pivotal  points  of  attachment  to  one 
of  said  parts  being  of  a  greater  distance  apart  than  the  pivotal  points 
of  attachment  to  the  other  part — the  said  links  serving  to  swing  the 
fender  backward  and  incline  the  front  edge  thereof  downward  when  an 
object  is  encountered;  and  a  spring  to  automatically  raise  said  fender 
from  the  lowered  inclined  position  and  maintain  it  so  that  its  front 
edge  will  be  elevated. 


Electric  Railway — Ernst  W.  von  Siemens,  Berlin,  Germany,  as- 
signor to  Siemens  &  Halske,  same  place.  No.  520,274. 
In  an  electric  railway  system,  an  overhead  tubular  conductor  ex- 
tending along  the  line  of  railway  and  having  a  longitudinal  slot,  a  trav- 
eling contact  within  said  tubular  conductor,  said  contact  having  a 
yielding  or  flexible  connection  extending  through  the  longitudinal  slot 
to  an  electrically  propelled  car. 

Conduit  Electric  Railway — William  R.  DeVoe,  Shreveport,  La. 
No.  520,304. 

In  an  electric  railway  conduit,  the  combination  with  the  cross  ties, 
of  the  metallic  plates  secured  to  said  ties,  and  carrying  post  projections 
near  each  end,  the  metallic  lining  having  upward  flanges  fitted  to  said 
posts,  and  an  integral  upward  flange  near  one  side  substantially  divid- 
ing said  conduit  into  two  parts,  and  cover  plates  rigidly  secured  to  said 
posts  and  supported  thereby. 

Block  System  for  Trolley  Railways — Willard  F.  Lewis,  Swamp- 
scott,  Mass.    No.  520,323. 

In  a  block  system  for  trolley  railways,  the  combination  with  the 
trolley  wire,  and  a  contact  maker  arranged  at  one  end  of  a  track  sec- 
tion and  comprising  a  pivoted  angled  arm,  D,  suspended  normally  be- 
low the  line  of  the  trolley  wire  and  arranged  to  be  operated  by  the 
trolley  and  an  electrical  contact  piece  against  which  the  arm  is  swung 
when  operated,  of  an  electro-magnetic  releasing  device  arranged  at 
the  other  end  of  the  section  and  controlled  by  the  contact  maker,  and  a 
circuit  closing  device  arranged  to  close  a  signal  circuit  when  released 
by  the  electro-magnetic  device. 

Car  Fender — Bernhard  Cron  and  Werner  von  Miinchhausen,  New 
York.    No.  520,354. 

The  combination  of  a  car  with  a  catch,  a  movable  yielding  buffer 
engaged  by  the  catch,  propelling  springs  and  a  spring  actuated  rod  put 
inaction  by  the  rearward  movement  of  the  buffer  and  to  open  the  catch 
and  liberate  the  buffer  when  pressed  backward. 

Conduit  Electric  Railway — Guarantee  Trust  &  Safe  Deposit  Com- 
pany, administrator  of  Charles  Wm.  Siemens,  deceased,  Philadel- 
phia, Pa.    No.  520,356. 

In  an  electric  railway  system,  a  continuous  underground  chamber 
having  a  slot  at  its  upper  side,  channel  irons  located  at  intervals  within 
said  chamber,  chairs  carried  by  said  channel  irons,  a  continuous  slotted 
tubular  conductor  extending  through  the  chamber  and  insulated  from 
and  supported  by  said  chairs,  and  an  electrically  propelled  vehicle 
having  traveling  connection  with  said  conductor. 

Transferring  Cable  Cars  at  Intersecting  Points — John  Kratz, 
Baltimore,  Md.,  assignor  of  one-half  to  Joseph  H.  Pfister,  same 
place.    No.  520,364. 

In  a  cable  transfer  system,  the  combination  of  the  main  cable  hav- 
ing a  laterally  extending  loop;  a  transverse  cable;  a  canted  pulley  at 
one  end  of  the  loop  and  an  upright  pulley  at  the  other  end  of  the  loop; 
a  device  at  one  end  of  the  loop  for  shifting  the  main  cable,  and  a  simi- 
lar device  at  the  other  end  of  the  loop  for  shifting  the  transverse  cable, 
as  described. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company,  Havemeyer  Building,  New  York. 


The  Lake  Shore  Route. 


The  Lake  Shore  Route,  between  Buffalo  and  Chicago,  is  cele- 
brated all  over  the  world  as  affording  the  embodiment  of  luxury  in 
travel.  Its  new  Day  Coaches  are  sixty  feet  in  length,  and  will  seat 
fifty-eight  people,  comfortably.  They  are  fitted  with  the  Gould  plat- 
form and  automatic  coupler,  Westinghouse  air  brakes  and  signal, 
heated  with  steam  taken  from  the  locomotive,  and  at  night  are  bril- 
liantly lighted  with  Pintsch  gas,  for  which  purpose  five  elegant  bronze 
chandeliers  depend  from  the  roof  of  the  car. 

The  interior  of  the  coaches  is  finished  in  mahogany,  highly 
polished  and  paneled.  Each  coach  has  a  nice  lavatory  and  toilet.  The 
latest  models  contain  separate  toilet  rooms — one  for  ladies  and  one  for 
gentlemen.  The  car  seats  are  of  the  style  known  as  the  Mason  tilting, 
with  high,  spring  backs  and  broad  seats.  They  are  richly  upholstered 
in  crimson  plush.  The  windows,  which  are  of  plate  glass,  are  large, 
and  each  is  fitted  with  a  spring-roller  curtain,  in  shade  to  blend  with 
the  interior  finish,  and  every  feature  is  of  the  best. 

The  dining  cars  in  service  on  the  trains  of  the  Lake  Shore  &  Mich 
igan  Southern  Railway  are  operated  by  the  company.  The  cars  are 
neat  and  tasty  in  all  their  appointments.  Great  care  is  exercised  to 
provide  the  patrons  of  the  Lake  Shore  Route  with  a  service  which  shall 
prove  satisfactory.  As  a  result,  dining  on  the  trains  of  the  road  is 
accomplished  in  a  very  satisfactory  and  comfortable  way. 

The  sleeping  cars  in  service  on  the  Lake  Shore  Route  are  of 
Wagner  build.  Ordinarily,  they  contain  twelve  sections,  a  state-room, 
a  smoking  apartment,  and  toilets  for  ladies  and  gentlemen.  In  some 
instances,  however,  there  are  cars  containing  sixteen  sections,  the  state- 
room being  omitted.  Every  valuable  device  is  embodied  in  their  con- 
struction. 

The  Lake  Shore  operates  a  most  perfect  sleeping  car  service 
between  the  cities  rf  Chicago,  Cleveland  Buffalo,  New  York  and  Bos- 
ton, in  connection  with  the  New  York  Central  and  Boston  &  Albany 
Railways.  This  is  not  only  the  direct,  best  and  only  double  track 
route  between  the  cities  mentioned,  but  the  Lake  Shore  is  the  only  line 
from  Chicago  conveying  passengers  into  New  York  City  without  a 
ferry  transfer.*** 
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QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS. — Corrected  by  Spencer  Tbask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
May  19. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

um 

3 

Bid. 

101V6 

101 V> 

ioi  y, 

100 
101 

102>i 

111 
111 

110 

Ask'd 

STOCKS. 

Watervlelt  Turnpike  &  R.  R 
Co  

100 
100 

750,000 
240,000 

ci  Feb. 

1890 
1863 

115 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Ask'd 

Albany  R.  R.  Co.,  1st.  Mort. . . 

"        "      "    2d  Mort.... 

"  "  "  3d  Mort  ... 
"     "    4th  Mort... 

"        "      "  5tliMort... 

<        '•     "    Consol  Mtg 

"  "  "  Debenture.. 
Watervllet  Turnpike  &  K.  R., 

Watervllet  Turnpike  &  R.  R., 

1865 
1873 
1875 
1880 
1888 
1890 
1891 

1889 

1889 

40,000 
20,000 
28,500 
11,500 
50,000 
350,000 
200,000 

350,000 

150,000 

J.  &  J. 
M.&  N. 
J.&J. 
M.  &  S. 
M.  &  S. 
J.&J. 
M.  &  N. 

M.  &N. 

M.  &  N. 

5 

7 
6 
5 
5 
6 

6 

6 

1905 
1893 
1895 
1905 
1913 
1930 
1901 

1919 

1919 

112 

113 

BALTIMORE  STOCKS  AND  BON l>S. — Corrected  by  Hamblfton  &  Co- 
Bankers,  9  South  Street,  Baltimore,  Md.,  May  19.    Stock  quotations  are 
prices  per  share. 

company. 

Par. 

Capital. 

Period. 

> 

1 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Balto.  City  Pass.  Ry.  Co  

City  &  Suburban  tiy.  Co  

25 
5H 
50 
25 

1.000,000 
3,000,000 
300,000 
5.  "00.000 

Quart. 

3 
1 

85 

30 
60 
15^ 

95 
33 
65 
16 

Central  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

BONDS. 

Date 

ot 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

J.  &  J. 

J.&D. 
M.  &  N. 
J.  &  D. 
M.  &  S. 

* 

6 

5 
5 
5 
5 
6 
5 

Principal 
Due. 

Bid. 

Ask.d 

"         "     "  cons. mort.. 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 

City  Pass.  R.  R.  Co  

18«2 

lb92 

18«9 
1892 
1891 
1891 

250.000 
500,000 
2,1)00,000 
1.500,000 
1,750,000 
1,250,000 
2,000,000 

1912 

1922 
1929 
1942 
1901 
1911 

110 

lorn 

10d!a 

106 

101% 

101^ 
111% 

112 

108 

107 

106% 

102 

102^2 

112 

boston  stotks — '  orrectea  ty  H  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Bosum  Stock  Exchange.  May  19.   Stock  quotations  are  prices  per  share 

Company. 

Par 

capital. 

Period . 

J.  &  J. 
J.  &  J. 

p* 
•3 

a? 

3 
« 

Date 

of 
Issue. 

Bid. 

Ask'd 

50 

$6,400,000 
9,085,000 

4 

3 

1887 
1S90-1892 

75 
48)< 

77 
49.V 

BROOKLYN  STOCKS  AND  BONDS. — Corrected  by  C.  E.  Staplbs  &  C<>  , 
215  Montague  Street,  Brooklyn.  Mi.y  19.    Stock  quotations  are  per  cent, 
values. 

Company. 

Par. 

Capital. 

Period. 

•5 

y: 
as 

Dale 

of 
Issue. 

Bid. 

67 
15 

Ask'd 

167 

STOCKS. 

IJioooklyn  City  R.  R.  Co  

Brooklyn  Traction  Co.,  pref.. 

"        "  common. 
Coney  Island  &  Brooklyn 
R.  R.  Co  

10 

10H 

100 

100 
100 

6,000,000 
3.000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

1893 
1893 

Oct.  1. 

4 

144 

Long  Island  Traction  Co 

1893 

16 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Broadway  R.  R.  Co  

350,000 
3,000,000 

300  000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 
102 

1893 

Coney  Island  &  Brooklyn 
K.  K.  Co.,  1st  bonds  

J.  &  J. 

J.  &  J. 

F.  &  A. 

F.  &  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Ian.  1909 

July,  1894 

Aug.  1897 

luly,  1941 
July,  1916 

Coney   Island  &  Brooklyn 
R.  k.  Co.,  certificates  

south  Brooklyn  Central  R.  R. 

104 
100 

south  Brooklyn  Central  R.  R. 

Brooklyn  City  R.  R.  Co.,  1st. 

110 

CHARLESTON  8TOCKS  AND  BONDS.— Corrected  by  A.  C.  Kaufman, 
Charleston,  S.  C,  May  19.  Stock  quotations  are  prices  per  share. 


Company. 

par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid 

ASK  U 

STOCKS. 

60 
25 

$100,000 
250,000 

J.  &  J. 

65 
5 

BONDS. 

Date 

ot 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Charleston  Cltv  Rv.  Co  ... 

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 
5 

1915 
1906 

CHICAGO  STOCKS  AND  BONDS.— Corrected  by  William  B.  Wbknn,  107 
Dearborn  Street,  Chicago,  111.,  May  19. 

Company. 

Par. 

Capital. 

Period. 

> 

03 

Dite  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 
100 
100 
100 
100 
100 

$9,000,000 
1,000,000 
500.000 
5,500,000 
1,250,000 

13,189,000 

Q.-J. 

A.  A  O 

3 

9M 

300 

100 

500 

241 X 

625 

141 

North  Chicago  City  

O  —  J.  7K 

J.  &  J. 

Q.-J. 
Q.-F. 

4 

242 

West  Division  City  

West  Chicago  Street  

141% 

bonds. 

Date 
of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Ask'd 

Chicago  City  

4,619,500 
400,000 
500,000 
1,850,000 
2,850,000 
4,100,000 
1,500,000 
2,000,000 

J.  &  J. 
F.  &  A. 
M.  &  N. 
M.  &  N. 
J.  &  J. 
M.  &  N. 
F.  &  A. 
J.  &  D. 

i% 

6 

6 

5 
5 
5 
6 

ioo^ 

105 
106 

103 

lOlii 
110 

Chicago  Passenger  

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 
West  Chicago  Street  

1883 

1903 
1901) 
1927 
1906 

100 

103W 
98 

103^ 

West  Chicago  Street,  Tunnel. 

Deb.  6  s 

103=4' 

CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Eustis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  May  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

;Uast  dlv.  j 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

50 
50 
100 
100 
100 
100 

$7,500,000 
1,600,000 
300,000 
500,000 
100,000 
3,000,000 

Q.-J. 
Q.-J. 

5 
5 

103% 
106 

105% 
106j| 

Mt.  Adams  &  Eden  Park .... 
Mt.  Auburn  Cable  

Cln.  Inclined  Plane  Ry   

59% 
96% 
19 

60}/2 

9S 

19% 

«  Pret 
Cln.  Newport  &Cov.  St.  Ry. 

6 

BONDS. 

Date 

ot 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

Cincinnati  Street  

"         "  extendedj 

10-20'S 

"            "  Cable. 
Cln.  Inclined  Plane  Ry  

50,000 
50,000 
50,000 
100,000 
150,000 
50,000 
50,000 
100,000 
200,000 
280,000 
125,000 
300,000 
200,000 
100,000 
250,000 
250,000 

J.&J. 
J.&J. 
J.&J. 
J.&J. 
J.&J. 
A.&  O. 
A.&  O. 
A.&  O. 
J.&D. 
M.&S. 
J.&J. 
J.&J. 
J.  &  D. 
A.  &  O. 
M.  &  S. 
J.  &  J 

7 
7 
7 
4 
5 
6 
6 
6 
6 
5 
7 
6 
5 
7 
0 

July,  1894 
July,  1895 
July,  1896 

100 
101% 
104 
98 

100W. 

101 

107% 

110% 

102% 

104^ 

107 

103% 

104 
106 
99% 
101^ 
103 
110 
111^ 

'ici5% 

108 
104% 

July,"  1895 
July.  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap.'93-1908 
Mar.  1912 
1932 

"          "     5-20's  2d. 
S.  Covington  &  Cincinnati. . 
S.Cov.&  cln.  2d  Mort.gold  6's 

113 
113 

115 
115 

CLEVELAND  STOCKS  AND  BON  DS.— Corrected  by  W.J.  Hayes  &  Sons, 
Bankers,  Cleveland,  O.,  May  19. 


Company. 

Par. 

Capital. 

Period. 

> 
3 

CO 

as 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

The  Cleveland  Electric  Ry.  Co. 
The  Cleveland  City  Ry.  Co  

100 

12,000,000 
8,000,000 

1893 

48% 
57 

«% 
00 

100 

1893 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 

City      ••  " 

1893 
1893 

2,000,000 
2,349,000 

M.-S. 

5 

1910 

101 

95 

102% 
96 
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DETROIT  STOCKS.— Corrected  by  Cameron  Currie  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street,  Detrolt.May  19. 


Company. 

Par. 

Carltal. 

Period. 

S 

09 

ca 
w 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Port  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry . 

100 
100 
100 

1250,000 
2,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS — Corrected  by  J.  G.  Mackintosh  &  Co.,  Bankers.  Holy 
oke,  Mass.  May  19. 


Company. 


Springfield  Street  R.  R.  Co. 

Holyoke  Street  R.  R  

Northampton  Street  R.  R.. 


Par. 


100 
100 
100 


Capital. 


1,000,000 
250,000 
50,000 


Period. 


J.  &  3. 
J.  &  J. 


Date 

of 
Issue. 


Bid. 


3.10 
200 
125 


Ask'd 


225 
225 
150 


LOUISVILLE  STOCKS  ANO  BONDS.  —  Corrected  by  Almstedt  Bros. 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  May  19. 


Company. 

Par. 

Capital. 

Period. 

> 

03 

c 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ry,  Co.,  pref . . . 
Louisville  St.  Ry.  Co., com.... 

100 
100 

$1,000,000 
5,000,000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

84 
36 

85 
38 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  mort 

1890 

6,000,000 

J.  &  J. 

5 

1930 

99^ 

100 

Louisville  City  Ry.  Co.  Cons  . 

1884 

1,000,000 

J.  &  J. 

6 

1909 

114 

115 

Central  Passenger  Ry.  Co  

1888 

400,000 

M.  &N. 

6 

1908 

114 

115 

New  Albany  St.  Ry.  1st  Mort. 

1888 

150,000 

J.  &  J. 

6 

1913 

85 

90 

NEW  HAVEN  STOCKS  AND  BONDS.— Corrected  by  II.  C.  Warren  &  Co., 
Bankers  arid  Brokers,  New  Bavm,  Conn.  May  19.  Stock  quotations  are 
prices  per  share. 


Company. 

Par. 

CapitaL 

Period. 

|» 
■S 

Date 

of 
Issue. 

Bid. 

Ask'd 

57}* 

STOCKS. 

F.  Haven  &  Westvllle  R.  R.  Co. 

State  Street  Horse  R.  R.  Co  

New  Haven  &  W.  Haven  R.  R.Co 
New  Haven  &  Cent'lle  H.  R.  co. 
Whitney  Ave.  Ry.  Co  

25 
25 
25 

$400,000 
23,000 

J.  &  J. 
J.  &  J. 

4 
3 

55 
40 

50 
100 

100 

25,000 
140,000 

200,000 

7 

Bridgeport  Horse  R.  R.  Co  

Hartford  &  Wethersfleld  Horse 

R.  R.  CO  

J.&  J. 

3 

125 

BONDS. 

Date 

Of 

Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

State  Street  Horse  R.  R.  Co. .. 
New  Haven &W.HavenR.  k.Co 
Bridgeport  Horse  R.  R.  Co  

1874 
1892 

20,000 
500,000 
60,000 

100,000 

100,000 

100,000 

J.  &  J. 
M.&  N. 

7 
5 
6 

5 

5 

5 

Aug.  1,1894 
NOV.  1912 

104 
100 

102  ' 

Hartford  &  W  ethersfleld  Horse 
R.  R.  Co.,  Deb.  cerles  A 

1888 
1890 

M.  &  S. 
M.  &  N. 
M.  &  N. 

Sept.,  1908 
May,  1910 
May,  1910 

Hartford  &  Wethersfleld  Horse 
R.R.Co.,Deb.  Series  B.... 
Hartford  &  Wethersfleld  Horse 

NEW  ORI.ICANS  stocks   AND  DONDS  Conected  by   George  Le 

Sassier,  188  Common   Street,  New  Orleans,  La.,  May  19.     Stock  quutattuns 
are  prices  per  share. 


Company. 


STOCKS. 

Carrollton  R  R.  Co  

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  City  &  Lake  Co. 

Orleans  R.  R.  Co  

St.  Charles  Street  R.  R.  Co . . 


Bonds. 


Canal&  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 
do       do  new 

N.  O.  City  R.  R.  Co  

N.  O.  &  CarroUton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 

1st  Mort  

St.  Charles  Street  R.  R.  Co... 


Par. 


100 

wo 

40 
100 
50 

50 


Capital. 


1 ,200,000 
1,150,000 
240,000 
1,500,000 
1S5,000 
600,000 


Period. 


Quart. 

Semi. 
Quart. 


Date 

of 
Issue 


1892 
1883 
1886 
1*79 
1882 

1893 
1881 


Amount 

Out- 
standing. 


150,000 
75,000 
40,000 
416,500 
250,000 

1,725,000 
120,000 


Inter- 
est 
Paid. 


M  &  N 
M&N 
M&  N 
J  &  D 
F& A 

J  &  J 
J  &  D 


Date 

of 
Issue. 


1867 
.866 
1888 
I860 
1868 
1866 


Prlrcipal 
Due. 


1912 
'95-'99 
1896 
1903 
'97-'06 

1943 
'93-'01 


Bid. 


127 
81 
38 

111 
43 
57 


Ask'd 


130 
90 
42 

115 
50 
60 


Bid. 


100 
100 
1J4 


95 


Ask'd 


120 


100 


MONTREAL,  STOCKS  ANi>  BONDS.— corrected  by  Gordon Strathy  &  Co. 

Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  May  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 
•  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.  (old  stock) 
"  (new  stock) 

SO 

50 

$2,000,000 
2,000,000 

M.&  N. 

4 

May,  '91. 
May,  '94. 

140 
132% 

141 

133J4 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 

£60,000 
700,000 

5 

1905 

1S93 

NEW  YOKK  STOCKS  AND  BONDS.— Corrected  by  James  McGovern  &  Co., 
6  Wall  St.,  New  York,  MaygO. 


Company. 


STOCKS. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park.  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


900 

2,100 

1,800. 

BOO. 
1,200. 

748, 
2,500, 
1,600. 
1,000, 
1,862' 
1,500, 
5,000, 

600, 

80(1, 
2,000, 


Period. 


&  J. 
-J. 
-J. 
-P. 

-F. 
F. 


Date 

of 
Issue. 


Bid. 


25 
184 
148 
140 
120 
285 

50 
240 
200 
132 
1H0 
181 
290 
132 


Ask'd 


30 
187 
152 


124 


55 
260 


135 
200 
183 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  Interest  as  rental 

Broadway  Consolidated  

Cen'l  Park,  North  &  East  River 
Central  Crosstown — 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
43d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston.W.  St.  &Pav.  F'ry.lst 

Second  Avenue,  1st  mort  

Third  Avenue  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700,000 
,500,000 
500,000 
,125,000 
000,000 
650,000 
200,000 
250,000 


1,200,000 

200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &  N. 

J.  &  D. 
F.  &  A. 

M  &S. 
J.  &  J. 
F.  &A. 
J.  &  J. 
M.  &N. 
J.  &  J. 
F.&  A. 


Principal 
Due. 


July,  1900 

June,  1904 

July,  1914 

July  1924 

July,  1905 

  1943 

Dec,  1902 

NOV.,  1922 


1932 
1914 


Aug. 

Sept.,  1910 
1915 
Aug.,  1914 
July,  1894 
Nov.,  1909 
Jan.,  1937 
Feb.,  1942 


Bid. 


108 
105 
105 
105 
105 
108 
110 
115 

105 
99 

110 

56 
100 

100 

102 


Ask'd 


ill 


109 


120 


100 
112 


105 


PHILADELPHIA  SECURITIES.— Corrected  by  Huhn  &  Gi.endinning, 
143  south  Fourth  st.  (Bullitt  Building),  Philadelphia,  May  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

Germantown  

Green  &  Coates  

Hestonville  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Perry.. 
Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second*  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia  

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.  J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonville,  1st  mort  


"  2d  mort. 
People's,  1st  mort  


"     Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
60 
50 
50 
50 
60 
25 
50 
50 
50 
50 
50 
50 
50 
60 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1«89 
1892 
1892 


Capital. 


$500,000 
1,000,000 
1,250,000 
1,500,000 

500,000 
2,050,000 

500,000 
10,000,000 
1,000,000 

617,500 
7,000,000 

750,00c 
1,060,200 
l,000,00i 
1,250,000 

750,000 
80,000,001' 
5,000,000 
6,')00,000 
6,000,000 
3,000,000 


Amount 

Out- 
standing 


1,500,000 
1,250,000 
1,750,000 
67,000 
160,000 
300,000 
124,600 
75,000 
219,000 
285,000 
247,000 
246,000 


Period. 


Q.-J. 
J. -J. 
Q.-J. 
Q.-J- 
Q.-J. 


A.— O. 


J. — J. 
J.— J. 
M. — N. 
Q.— J. 
Q— J. 
J. — J. 
J.^J. 
J.— J. 
Q.-F. 


J. — J. 


Inter- 
est 
Paid. 


M— N. 
M. — S. 
J.  &  D. 
J.— D. 
A. — O. 
M.— N. 
J.— J. 
M.— S. 
J.— J. 
J.— J. 
M. — S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1858 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


270 
127 
305 
110 
123 

37 

90 

28^ 
155 

80 
105 
230 
207 
232 
199 
200 
114 

16 

52 
25 
12* 


Bid. 


107% 
101 
100% 
105 
103 
103^6 
105 
105 
115 
100 
95 
117 


Ask'd 


275 
130 
310 
112 
125 


90 

29 
160 

85 
106 
2% 
210 
240 
200 
210 
MX 

16% 

54 

29 

12% 


Ask'd 


108% 

102 

102 
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OMAHA  STOCKS  AND  BONDS.— Corrected  by  Ricn  ard  C.  Patterson, 
Banker  and  Broker.  907 N.  Y.  Lite  Building,  Omaha,  Neb.,  May  19. 


Company. 

Par. 

Capital. 

Period . 

■3 
I 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

Jan.  1,  '89 

60 

BONDS. 

Date 
of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

t 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  &  N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS. — Corrected  by  John  B.  Barboob,  Jr., 
306  Times  Bldg.,  Pittsburgh,  Pa.,  May  19.  Stock  quotations  are  prices  per 
share. 


Company. 


STOCKS. 

Central  Traction  It.  K.  Co  ... 
Citizens'  Traction  B.  B.  Co  . . 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Co  

Fort  Pitt  Incline  Plane  Co . . . 
Mount  Oliver  Incline  Plane  Co 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co  


Citizens'  Traction  R.  R.  Co  . . 
Pittsburgh  Traction  R.  R.  Co. 
Pitts.  &  Birmingham  Trac- 

tlon  Co  

Pleasant  Valley  Ry  

P.,  A.&  M.  R.  R.  CO  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

Central  Traction  Co  

Union  R.  R.  Co  

West  End  R.  R.  Co  

Birmingham,  Knoxville  & 

Allentown  Tract.  Co  

Suburban  Kapld  Transit  

Fort  Pitt  Incline  Plane  Co. . . 
Mount  Oliver  Incline  Plane  Co 
Penn  Incl'e  PlaneCo.  1st  Mort 
Monongahela  Incl'e  Plane  Co. 

Pittsburgh  Incline  Co  

Manchester  


Par. 


50 
50 
50 
51' 
25 
50 
50 
50 
50 

60 
50 
50 
100 
50 


Date 

of 
Issue 


1887 
1887 

1892 
1892 
1891 
1890 
1889 
1889 
1881 
1887 


1881 
1871 

1883 
1887 
1889 


Capital. 


1,500,000 
3,000,000 
3,000,000 
2,500,000 
1,400,000 
3,000,000 
200,000 
300,000 
250,000 

140,000 
60,000 
100,000 
150,000 
3,000,000 


Amount 

Out- 
standing. 


1,250,000 
750,000 


1,250,000 
1,500  000 
1,500,000 
1,500,000 
375,000 
100,000 
75,000 


30,000 
44,500 

125,000 
50,000 

250,000 


Period. 


J.  &  J. 


J.&J. 


J.  &  J. 
J.&J. 


F.  &  A 


J.&J. 
J.&J. 


Inter- 
est 
Paid. 


A.  &  O 
A.  &  O. 


J.&J. 
J.&J. 
J.&J. 
J.  &  J. 
J.&J. 

A.  &  O. 
J.  &  J. 


M.  &  N. 


A.  &  O. 
J.&J. 


Date 

of 
Issue. 


Bid. 


20 

i  60 


Principal 
Due. 


.927 
1927 


1919 
1931 
1930 
1909 
1919 
1901 
1922 


1901 
1901 
1903 
1897 
1919 


19J8 
41 


Bid. 


107 
1(15' 


93 


102' 
101 J 
101 
103 


103 


Ask'd 


20* 

t;oj4 
12% 

65 

iO 


27 


Ask'd 


no 


100 

10834 
102 
103 
103 


PROVIDENCE    STOCKS  AND  BONDS. 

Bankers,  Providence,  May  19. 


-Corrected  by  Chace  &  Butts 


Company 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 
of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 

stand'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
50.000 

M  &  S 
J  &  D 

5 
5 

1993 
1910 

97^ 
100 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BONDS.— Corrected  byE.  W.  Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  May  19. 


Company. 


STOCKS. 

Rochester  (N.Y.)  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

(Boston)  Pref  

do     do  common  

Worcester  Traction  Co.  Pref 

do     do  Common  

Consol.  Trac.  Co.  (N.  J.) . . . . 


Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Newark  (N.  J.)  Pass.  Ry  ... 

Columbus  (O.)  St.  Ry  

Consol.  Trac.  Co.  (N.  J.)  


Par. 


100 
100 

100 
100 

100 
100 
100 
100 

ioo 


Date 

of 
Issue 


1890 
1891 
1891 
1890 
1892 
1893 


Capital. 


5,000,000 
6,000,000 
1,250,000 
3,000,000 

2,000,000 
4,000,000 
2,000,000 
3,000,000 


Amount 

Out- 
standing. 


3,000,000 
6,000,000 
850,000 
6,000,000 
2,600,000 


Period. 


Q.-F. 
A.— O. 


F. — A. 


Inter- 
est 
Paid. 


A  &  O 

F  &  A 

J  &  D 

J  &  J 

.)  &  J 

J  &  D 


Date 

of 
Issue. 


1890 
1891 
1891 
1892 

1892 
1892 
1892 
1892 
1893 


Bid 


15 
68 

1  i5 

35 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


Ask'd 


35 
61 
20 
40 

80 
18 
80 
20 
36 


Ask'd 


95 

9»)4 

95 

96 

95 

90 


SAN  FRANCISCO  STOCKm  AND  BONDS. — Corrected  by  Philip  Babth, 
Broker,  440  California  Street,  San  Francisco,  Cal.,  May  19. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 
100 



1,000,000 
1,000,000 
17,892,000 



Monthly 

6 
1 



98 

Geary  St.,Park&  Ocean  R.R.Co 
Market  Street  Cable  Co  

105 
39Mj 
30 
14 

39 

Presidio  &  Ferries  R.  R.  Co  

100 

1,000,000 

13}4 
90 

Bid. 

Ask'd 

Bonds. 

Date 

ot 
Issue 

Am't 
Out- 
stand- 
ing. 

Interest 
Paid. 

% 

Principal 
Due. 

104 
106>4 
103 
121 

650,000 

M.  &  S. 

6 

1914 

107>i 

3,000,000 
2,000,000 
250,000 
350,000 
700.000 
90,000 

J.  &  J. 
A.&  O. 
J.  &  J. 

J.  &  J. 
M.  &  S. 
M.  &  N. 

6 
6 
6 
6 
6 
5 

,913 
1918 
1914 

""1913"' 

124 
115 
116)4 

lii" 

113  34 
103U 
107>4 
102 

Sutter  St.  Cable  Co  

ST.  LOUIS  STOCKS  AND  BONDS.— Corrected  by  James  Campbell, 
Banker  &  Broker,  Rlalto  Building,  21S  N.  4th  St.,  May  19.  Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds- 
Citizens'   

Jefferson  Avenue  

Llndell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  Cable  

Fourth  St.  &  Arsenal  

Llndell  

Missouri  Cable  

People's  1st  mort  

"       2d  mort  

People's  Cable  

St.  Louis  Cable  

Union  Depot  

Southern  

Southern  

St.  Louis  &  Suburban  

St.Louls  &  Suburban  (Incomes) 


Par. 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


1802 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1*90 
1884 
1889 
1891 
1891 


Capital 
Issued. 


2,600.000 
1,500,000 

112,000 
2,500,000 
2,000,000 
1,000,000 
2,000,000 

150,000 
4,000,000 
2,500,000 

800,000 

700,000 


Period. 


Oct. 
Dec. 


Amount 
Out- 
stand 
Ing. 


,800,000 
,500,000 

50,000 
,500,000 
500,000 
125,000 

75,000 
800,000 
,500,000 
,000.000 
200,000 
300,000 
,400,000 
300,000 


Q.--J. 
Dec.  '89 
J.&J 


Jan.  '94 


Jan.  '94 


Inter- 
est 
Paid. 


&  J. 
&  J. 
&  J 
&  J. 
&  S. 
&D. 
&N. 
&  J. 
&N. 
&(>. 
&N. 
&  N. 
&  A. 


Date  of 
Issue. 


3876 
1887 
1885 
1890 
1891 
1889 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


60 

80 

125 
85 

190 
20 

145 
5 

150 
10 
80 
15 


Bid. 


98>, 
104 

98 
102 
100 

99 
100 

90 
100 
1»4 
103 
100 

84 

70 


Ask'd 


65 
85 

150 
86 

210 
25 

150 
10 

200 
20 
85 
25 


Ask'd 


100 
106 
100 
103 
102 
100 
102 
95 
102 
105 
105 
104 
86 
80 


WASHINGTON  STOCKS  AND  BONDS.— Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,Washlngton,  D  C,  May  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

320 
91 
72 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 

50 
50 
50 
50 
50 
50 
100 
50 

500,000 
750,000 
400,000 
600,000 
353,000 
200,000 
401,700 
100,000 

Q.  F. 
Q.  J. 
Q.  M. 
Q.  J. 

5 
2 
1 

1863 
1864 
1870 
1875 

290 
90 
67 
28 
28 

Columbia  R.  R  

Belt  R.R  

Eckington  &  Soldiers'  Home. 
Georgetown  &  Tenallytown . . 
Rock  Creek  R.  R  

Glen  Echo  R.  R  

PONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

1:34 
134 

Wash'tn  &  Geo'tn  conv't.  1st. 

2d. 

Eckington  &  Soldiers'  Home 

'83-'99 

3.000,000 
500,000 
150,000 
240,000 
200,000 
200,000 

J.  &  J. 
J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
A.&  O. 

(i 
6 
6 
6 

5 
6 

1899-1929 
1903-1943 
1896-1911 

1921 

1901 
1901-1931 

130 
130 
95 
85 
103 

Belt  

1921 
1901 

100 
108 

Metropolitan  R.  R.  convert. . . 

New  York  Street  Railway  Stoek  Market. 


May  28,  1894. 

With  railroad  mortgages  and  municipal  bonds  ruling  at  figures 
that  allow  of  but  poor  returns  on  the  money  invested,  with  many  of  the 
prominent  steam  railways  in  receivers'  hands,  with  interest  and  dividend 
defaults  threatened  by  the  score,  it  is  no  wonder  that  investors  have 
within  the  last  few  months  been  forced  to  turn  their  attention  to  new 
fields  of  investment,  and  it  is  due  to  this  desire  of  people  to  put  the 
present  large  amounts  of  capital  now  lying  idle  at  this  and  other  cen- 
ters of  finance,  into  profitable  opportunities  that  the  stocks  and  bonds 


4io 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  6. 


of  street  railway  companies  have  occupied  of  late  such  prominence  in 
the  financial  world. 

Leaving  aside  the  operations  in  the  Philadelphia  market  in  the 
stock  of  the  big  $30,000,000  Metropolitan  Traction  Company,  most  of 
the  dealings  are  on  the  orders  of  New  York  trades.  A  good  deal  of  the 
local  specialist's  attention  has  been  given  to  Third  Avenue  Railroad 
stock.  Ever  since  the  introduction  of  the  cable  system  Wall  Street  has 
been  filled  with  story  after  story  as  to  the  road's  big  earning  capacity 
now  that  the  cable  has  superseded  the  horses  as  a  motive  power,  and, 
while  figures  of  quarterly  earnings  recently  put  forth  give  but  slight 
indications  as  to  how  much  earnings  have  improved  as  a  result  of  the 
change  of  motive  power,  it  is  claimed  that  they  do  not  fairly  represent 
the  road's  present  money  making  abilities  in  that  the  cable  machinery 
was  not  yet  in  perfect  working  order,  and  operating  expenses  con- 
sumed a  larger  proportion  of  gross  receipts  than  they  are  likely  to 
now  that  everything  is  running  smoothly.  It  is  undoubtedly  true  that 
the  earnings  of  the  Third  Avenue  line  of  the  Manhattan  Elevated  Rail- 
road Company  have  been  seriously  encroached  upon  by  the  competi- 
tion of  the  Third  Avenue  cable  road,  which,  with  its  transfers  from 
125th  Street  at  Grand  and  Canal  Streets,  offers  special  inducements  to 
the  laboring  man  to  patronize  this  system.  Of  recent  days  there  has 
been  some  little  slackening  in  the  quotation  for  the  stock  (it  is  now 
around  181)  on  the  report  that  the  company  is  soon  to  issue  $1,000,000 
debenture  bonds,  in  addition  to  the  present  indebtedness,  the  proceeds  of 
which  are  to  be  used  in  purchasing  new  equipment  and  in  other  newly 
contemplated  improvements. 

Other  locally  active  Traction  stocks  are  the  shares  of  the  Second 
Avenue  Railroad  Company,  concerning  which  some  mysterious  rumors 
regarding  a  change  in  control  continue  in  circulation,  and  Dry  Dock, 
East  Broadway  &  Battery  stock  which  recently  had  a  sudden  rise  of 
ten  points  to  131.  There  is  no  real  reason  known  for  this  big  jump, 
but  it  is  probably  an  appreciation,  on  the  part  of  investors,  of  the  work 
that  the  new  management  is  doing. 

Naturally,  for  the  reasons  adduced  in  the  opening  paragraph,  Trac- 
tion bonds  are  most  in  demand.  The  New  York  City  street  railway 
bonds  of  the  roads  embodied  in  the  Metropolitan  Traction  Company's 
local  system,  like  Broadway  first  5s  and  Broadway  &  Seventh  Avenue 
new  consolidated  5s,  are  in  especial  favor,  the  prices  bid  for  them  fully 
demonstrating  the  eagerness  of  investors  to  put  their  money  in  what  is 
well  considered  a  "gilt  edged"  security.  For  instance,  the  new 
Broadway  5s  were  put  out  at  gS'A',  now  they  sell  at  107  and  are  hard  to 
get  at  that,  investors  still  seeking  them  with  alacrity.  Were  it  not  for 
the  sight  setback  given  to  the  market  by  the  default  on  the  bond  issue 
of  the  Syracuse  Street  Railway  Company,  quotations  would  still  be  on 
the  upward  tack. 

Stocks  of  the  street  railway  companies  in  Long  Island  have  not 
participated  in  the  strength  characterizing  New  York  issues.  Long 
Island  Traction,  which  is  one  of  the  few  Traction  stocks  listed  on  the 
New  York  Stock  Exchange,  has  been  particularly  weak  on  sales  for  the 
account  of  inside  interests.  There  is  seemingly  a  determination  on  the 
part  of  some  prominent  stockholder  to  get  rid  of  his  holdings  regard- 
less of  price,  and,  do  what  the  bull  operators  can  to  stem  the  tide,  the 
quotation  has  been  steadily  declining.  Brooklyn  City  Railroad  stock, 
which  is  controlled  by  the  Long  Island  Traction  Company,  and  on 
which  10  per  cent,  dividends  are  guaranteed,  has  reacted  sympatheti- 
cally and  has  slumped  several  points  to  162.  Brooklyn  Traction  stock 
is  held  rather  steady;  the  company  suffered  no  material  loss  from  the 
recent  strike  of  its  motormen  and  conductors,  but  there  is  no  demand 
for  the  stuff,  and  it  is  rather  inclined  to  go  down  than  up.  It  is  quoted 
at  14. 

The  New  Orleans  Traction  Company,  the  shares  of  which  are 
mostly  dealt  in  in  New  York,  has  successfully  carried  through  its 
financial  undertakings  involving  a  change  in  control  and  the  acquisition 
of  new  capital.  The  New  York  syndicate,  headed  by  H.  B.  Hollins  & 
Company,  that  is  now  interested  in  the  property,  has  agreed  to  loan 
the  New  Orleans  Traction  Company  $3,500,000  in  cash  for  two  years, 
in  consideration  of  which  the  syndicate  is  to  have  an  option  on  the 
road's  first  mortgage  bonds.  The  money  is  also  subscribed.  It  will  be 
used  in  pushing  the  work  of  converting  all  the  roads  in  the  combination 
into  electric  trolley  lines.  The  common  stock  is  now  offered  at  sixteen ; 
it  has  sold  at  eighteen.  The  preferred  is  58  bid,  and  is  offered  at  60. 


Financial. 


The  Dallas  (Tex.)  Rapid  Transit  Railroad,  it  is  reported,  has  been 
sold  to  Henry  C.  Scott,  of  St.  Louis,  for  $go,ooo. 

AAA 
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The  Port  Richmond  &  Prohibition  Park  Electric  Railroad,  of 
Staten  Island,  N.  Y.,  has  been  purchased  by  the  New  Haven  Traction 
Company,  of  which  Ex-Governor  Waller  is  president. 

I  1  A  A  dp 
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The  Cincinnati  (O.)  Street  Railway  Company  on  May  17  issued  to 
stockholders  of  record  of  May  14,  $500,000  stock  at  par.  The  com- 
pany has  now  outstanding  about  $7,500,000,  and  authorized  $10,000,000. 
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Clay  Moore  &  Company,  of  Philadelphia,  have  secured  control 
of  the  Centerville  Horse  Railway  Company,  of  New  Haven,  Conn., 
for  which  they  have  been  negotiating  for  many  months.  The  pur- 
chase price  is  said  to  have  been  $225,000.  The  deed  was  recorded 
May  10. 

AAA 
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The  Bridgeport  Traction  Company,  of  Bridgeport,  Conn.,  which 
operates  the  entire  street  railway  system  of  that  city  has  sold  to  Red- 
mond, Kerr  &  Company,  bankers,  of  New  York,  its  whole  issue  of 


$1,300,000  first  mortgage  bonds.  The  contracts  have  all  been  let  and 
work  will  be  immediately  begun. 

AAA 
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Col.  Wm.  N.  Sinclair,  president  of  the  Galveston  City  Railway 
Company,  of  Galveston,  Tex. ,  during  his  recent  visit  North,  was  suc- 
cessful in  placing  the  issue  of  $1,000,000  consolidated  bonds  of  the 
street  railway  company,  intended  to  pay  off  the  company's  outstanding 
bonds  and  all  of  the  floating  debt. 

AAA 
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The  following  is  a  comparative  statement  of  the  operations  of  the 
Scranton  (Pa.)  Traction  Company,  for  the  month  of  April:  Gross  earn- 
ings, 1894,  $18,813.69;  1893,  $15,316.91;  increase,  $3,496.78.  Operat- 
ing expenses,  1894,  $11,442.16;  1893,  $9,784.76;  increase,  $1,657.40. 
Net  earnings,  1894,  $7,371-53;  1893,  $5,532.15;  increase,  $1,839.38. 

ffl;  A  A 
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The  Raleigh  Street  Railway  Company,  of  Raleigh,  N.  C,  has 
been  sold  under  foreclosure  proceedings  for  $4,000,  to  John  H.  Mc- 
Adam,  of  Charlotte,  N.  C,  R.  S.  Tucker,  A.  B.  Andrews,  Julius  S. 
Carr,  the  General  Electric  Company  and  others,  who  will  re-equip  the 
road  and  operate  it  in  connection  with  incandescent  electric  lighting. 

dr>  dr,  a 
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The  following  is  a  comparative  statement  of  the  operations  of  the 
Columbus  (O.)  Street  Railway  Company  for  the  month  of  April:  Gross 
earnings,  1894,  $43,216.55;  1893,  $44,720.03;  decrease,  $1,503.48.  Op- 
erating expenses,  1894,  $20,087.47;  1893,  $26,960.96;  decrease,  $6,- 
873.49.  Net  earnings,  1894,  $23,129.08;  1893,  $17,759.07;  increase, 
$5,370.01. 
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The  Brooklyn  (N.  Y.)  Traction  Company  submits  the  following 
comparative  statement  of  its  operations  for  April:  Gross  earnings, 
1894,  $75,095.64;  1893,  $64,032.56;  increase,  $11,063.08,  or  17  percent. 
Operating  expenses,  1894,  $50,431.46.  From  operation,  1894,  $24,- 
664.18.  Miscellaneous  earnings,  $3,375.  Net  earnings,  $28,039.18. 
We  have  no  data  showing  the  operating  expenses  and  net  earnings  for 
the  corresponding  month  of  1893. 
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The  following  is  a  comparative  statement  of  the  operations  of  the 
Buffalo  RailwayCompany  for  the  month  of  April: 

1894.  1893.         Inc.  or  Dec. 

Gross  earnings  $120,592.13    $117,082.49    Inc.  $3,509.64 

Operating  expenses   67,175.53       73,220.44    Dec.  6,044.91 


Net  earnings. 


5,416.60     $43,862.05    Inc.  $9,554.55 


$ 


Earnings  of  the  West  End  Street  Railway  Company,  of  Boston, 
for  the  first  six  months  of  the  present  fiscal  year,  October,  1893,  to 
March  31,  1S94,  are  given  as  follows: 

1894.  1893.  Increase. 

Gross   $3,126,899       3,124,543  2,356 

Operating  expenses   2,166,716       2,325,055  *I58,339 


Net   960,183         799,488  160,695 

•Decrease. 

—      $  $  $  .... 

The  North  Shore  Traction  Company,  of  Lynn  and  Boston,  Mass., 
submits  the  following  comparative  statements  of  its  operations  for 
March:  Gross  earnings,  1894,  $84,956.99;  1893,  $79,459. 11 ;  increase, 
$5,497.88.  Operating  expenses,  1894,  $62,767.26;  1893,  $74,144.58; 
decrease,  $11,377.32.  Net  earnings,  1894,  $22,189.73;  1893,  $5,314.53; 
increase,  $16,875.20.  For  the  six  months  ending  March  31,  the  follow- 
ing showing  is  made:  Gross  earnings,  1894,  $480,891;  1893,  $462,118; 
increase,  $18,773.  Operating  expenses,  1894,  $361,182;  1893,  $423,233; 
decrease,  $62,051.  Net  earnings,  1894,  $119,709;  1893,  $38,885;  increase, 
$80,824. 

nP  \p  hp 

The  Buffalo  (N.  Y.)  Ry.  Co.  and  the  Crosstown  Ry.  Co. ,  of 
Buffalo,  present  the  following  consolidated  report  of  operations  for 
the  year  ending  Mar.  31,  1893.  1894. 

Receipts  from  passengers  $1,280,361  $1,480,661 

"    other  sources   25,292  25,833 

"    total   11305,653  1,506,494 

Operating  expenses   825,294  886,261 


Earnings  from  operation. . 
Deductions  from  earnings. 

Interest   

Taxes  


Surplus. 


480,359 

320,598 
60,444 

99.317 


Total  surplus  account   242 ,112 

Per  cent.  O.  E.  to  total  receipts   64.46 

Balance  Sheet  of  the  Buffalo  Railway  Company,  Mar.  31, 
Assets.  Liabilities. 

Cost  of  road   $8,607,354  Capital  stock   $5 

"    equipment   2,533,669  Funded  debt   5 

Current  assets   52,399   Bills  payable  

Other  assets   355, 000  Other  liabilities  

Profit  and  loss  (surplus) 


620,233 

356,460 
87-377 

176,396 

418,507 

59-85 
1894. 

.370,500 
,020,257 
524.492 
274,129 

359.044 


Total   $11,548  422 


Total   $11,548,422 

dp  di>  op 
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At  the  regular  monthly  meeting  of  the  directors  of  the  Baltimore 
Traction  Company  held  on  Wednesday,  May  9,  T.  Edward  Hambleton 
presented  his  resignation  as  president  of  the  company,  and  Governor 
Frank  Brown  was  elected  to  the  position.  The  new  president  is  a 
man  of  great  executive  ability  and   energy,  and   his  other  duties 


June,  1894.J 
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will  not  interfere  with  the  devotion  of  the  greater  part  of  his  time  to 
the  interests  of  the  company.  Mr.  Hambleton,  the  retiring  president, 
was  elected  to  the  position  upon  the  organization  of  the  company,  and 
the  credit  of  inaugurating  rapid  transit  in  Baltimore  is  largely  due  to 
him.  Mr.  Hambleton  found  that  his  duties  as  president  of  the  Trac- 
tion Company  consumed  the  greater  portion  of  his  time,  to  the  detri- 
ment of  his  own  business;  hence  his  determination  to  ask  the  directors 
of  the  Traction  Company  to  accept  his  resignation. 

£■  A  Q 
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The  Louisville  (Ky.)  Railway  Company  has  submitted  the  follow- 
ing statement  of  its  operations  for  the  year  ending  December  31,  18Q3. 

Receipts  from  passengers   $1,265,201.80 

"       other  sources   16,791.08 

"       total   1,281,992.88 

Operating  expenses  (including  taxes  and  rentals)   807.055.54 


Earnings  from  operation.  . 
Deductions  from  earnings. 
Interest  on  bonds.  . . . 


Net  income. . . . 
Dividends  paid 


To  surplus  account  

The  balance  sheet  is  as  follows 
Assets. 

Cost  of  road   111,559,177 

"     equipment...  1,376,175 

Cash  assets   163,106 

Other  assets   220,124 


474.937.34 
314,000.00 

160,937.34 
87,500.00 

73.437.34 


Liabilities. 

Capital  stock   $6,000,000 

Funded  debt   6,000,000 

Bills  payable   10,000 

Other  liabilities   333.347 

Profit  and  loss   975, 235 


Total   $13,318, 


Total  $13,318,582 


The  gross  earnings  of  the  Baltimore  (Md.)  Traction  Company  for 
the  last  eight  months  and  corresponding  months  in  the  previous  year 
are  shown  below: 

1892.  1893.  Dec. 

September  $107,301       $80,642  $26,659 

October   103,163         81,442  21,721 

November   91.735         77,345  14.390 

December   95.814         79.472  16,342 

1S93.  1894. 

January  $  80,646       $72,376       $  8,270 

February   74  339        64. 955  9-384 

March   88,858         77,647  11,211 

April   94,307         79.35I  14.956 

Hambleton  &  Co.,  of  Baltimore,  express  themselves  as  follows  in 
regard  to  this  report  : 

"While  the  gross  earnings  of  the  Traction  Company  do  not  at  pres- 
ent compare  favorably  with  the  same  dates  last  year,  it  must  be  remem- 
bered that  then  there  was  practically  no  competition.  The  gross  receipts 
now  are  not  only  not  decreasing,  but  have,  since  full  competition  was 
met  with,  largely  increased.  Further,  we  are  informed  that  the  ex- 
penses of  the  company  have  so  greatly  decreased  that  the  net  earnings 
are,  since  the  first  of  the  year,  larger  than  they  were  for  the  same 
months  last  year.  The  red,  white  and  blue  lines  of  the  City  Passenger 
Company  were  all  in  active  operation  for  the  first  time  in  September, 


C.   E.   LOSS  &  CO., 

 GENERAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building,  Chicago, 

REED  &  MeKIBBIN, 
General  Street  Railway  Contractors, 

80  BROADWAY,  NEW  YORK. 


1893,  and,  naturally,  the  "fraction  Company's  earnings  fell  off  largely. 
The  Traction  Company  has  in  process  of  construction,  and  now  near- 
ing  completion,  several  electric  lines  which  cover  most  valuable  terri- 
tory, and  must  add  largely  to  the  earning  capacity  of  the  company. 
The  comparatively  small  difference  in  January  and  February  is 
explained  by  the  fact  that  there  were  frequent  delays  caused  by  the 
severe  winter  of  1893,  and  the  comparatively  greater  decrease  in  April 
by  the  unusual  weather,  a  heavy  snowstorm  and  winter  weather  during 
the  greater  part  of  the  month,  against  spring  weather  and  bright  skies 
in  April  last  year." 

dT>  ffl;  dt» 
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The  Binghamton  (N.  Y.)  Railroad  Co.  has  submitted  the  following 
statement  for  the  years  ending  Mar.  31,  1S93  and  1894. 

1893.  1894. 

Receipts  from  passengers   $76,402.11  $106,138.54 

Operating  expenses   45,069.26  59,198.95 

Earnings  from  operation   31.332.85  46,939.95 

Deductions  from  earnings. 

Interest  on  bonds,  paid  and  accrued. .  12,000  17.577-43 

Taxes   3,072.20  3,088.64 

Net  income   16,260.65  26,273.88 

Per  cent.  O.  E.  to  total  receipts   59  56 


EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 
NEW  YORK 


C.  J.  FIELD,  M.  E., 

Consulting  Engineer. 
Electric  Traction. 

Power  Transmission. 

Generating  Stations. 

Central  Building,  Liberty  and  West  Sts. 
NEW  YORK. 


WHITE -CROSBY  CO., 

CONTRACTING  ENGINEERS. 


Baltimore  Office :    Equitable  Building. 

New  York  Office :   29  Broadway. 

Chicago  Office  :   "  Rookery." 

ORGANIZED,   1888.  INCORPORATED,  1891. 

WOODBRIDGE  &  TURNER, 

ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS. 

Electric  Railway  Construction  and  Equipment. 

Times  Building,  4  1  Park  Row,  New  York. 


MOTOR  AND 
TRAIL  CARS. 

New  and  Second  Hand — 
for  Suburban,  Electric, 
Dummy  and  Cable  Roads, 


NEW  YORK  EQUIPMENT  CO. 

RAILWAY  EQUIPMENT. 


15  WALL  ST.,  NEW  YORK. 

WHETHER  YOU  WISH  TO  BUY  OR  SELL,  WRITE  US, 


STATION  EQUIPMENT 
AND  SUPPLIES. 

Girder,  Tram  and  Tee 
Rails  of  all  weights,  with 
Chairs,  Joints,  Spikes,  &c. 

LINE  CONSTRUCTION 
MATERIAL 
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The  balance  sheet  shows: 

Assets. 

Cost  of  road  and  equipment   $917,529.48 

Payment  on  purchase  of  East  and  West  Side  Railroads.  .  .  58,700.00 
Due  by  open  accounts  and  East  End  &  West  Side  Railroad 

Companies   37>305-°5 

Cash  assets   19,243.86 

Supplies  on  hand   3.235.87 

Total   $1,036,014.26 

Liabilities. 

Capital  stock   $324,290.00 

Funded  debt   545,000.00 

Bills  payable   127,150.48 

Loans  and  accrued  interest   4.312  5° 

Due  on  open  accounts   25,155.23 

Profit  and  loss   10,106.05 

Total   $1,036,014.26 


Map  of  the  United  States. 


A  large  handsome  Map  of  the  United  States,  mounted  and  suitable 
for  office  or  home  use,  is  issued  by  the  Burlington  Route.  Copies  will 
be  mailed  to  any  address  on  receipt  of  fiteen  cents  in  postage  by  P.  S. 
Eustis,  General  Passenger  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


Of  Interest  to  Travelers. 


The  Baltimore  &  Ohio  Railroad  announces  that  it  has  placed  on 
sale  round  trip  tickets  at  reduced  rates  to  the  winter  resorts  in  Florida 
and  the  South,  and  also  to  such  points  of  interest  as  Luray,  Natural 
Bridge  and  Gettysburg.  This  company  has  also  arranged  to  place  on 
sale  excursion  tickets  to  San  Francisco  and  other  points  in  California, 
on  account  of  the  Mid-Winter  Fair,  at  unusually  low  rates.  Excursion 
tickets  are  now  on  sale  to  Baltimore  and  Washington  via  the  famous 
Royal  Blue  line. 

With  its  vestibuled  train  service,  via  Washington,  to  Cincinnati, 
St.  Louis  and  Chicago,  the  Baltimore  &  Ohio  is  in  the  best  of  condition 
to  handle  Western  and  Southern  travel.  That  the  line  is  a  popular  one, 
is  attested  by  the  immense  World's  Fair  business  handled  this  summer. 

Those  contemplating  a  trip  West  or  South  this  winter  should  write 
to  C.  P.  Craig,  general  Eastern  passenger  agent,  415  Broadway,  New 
York,  for  rates  and  other  information. 


THESE  OILERS 


SEND    FOR  CATALOGUE. 


uurrtmLLu  o. n.  owe 

SOILERS 


Are  Heavily 


"COPPERIZED  C.R.  SWEDOH 

(.TRADE 

\sk  copper 
lC.  plated 


ALL  SIZES  &. 
STYLES 


INSIDE 


LARGE  STOCK,  BEST  OF  GOODS  8,  FACI  LIT 

THE  WILMOT  &  HOBBS  MFG.  CO 

HOT  &  COLD  ROLLING  MILLS  AND  FACTORIES 
BRIDGEPORT,  CONN.U.  S.  A. 


TO   PREVENT  RUSTING 
AND    THE    Oil.  FROM 
fE3  BECOMING  GRITTY. 

THE   OUTSIDE  PER- 
FECTIiY  RESEMBI.ES 


STORE,  20  MURRAY  ST.,NEW  YORK,  burnished  coi-per. 
A    GOOD  MANAGER 

IS  NEVER   TOO  POOR   TO  ECONOMIZE. 


The 

Reliance 
Safety 
Water 
Columns 


ARE 

A  100% 

INVESTMENT. 


This  statement,  extravagant  as  It  at  first  appears,  is 
positively  true.  They  save  their  cost,  and  in  some 
eases  many  times  their  cost,  every  year,  besides  pro- 
tecting life  and  property  and  prolonging  the  life  of  the 
boilers.  Write  to  day  for  prices  and  particulars;  then 
buy  if  you  wish  to. 


THE  RELIANCE  GAUGE  CO.,  . . 


72-82 
Prospect  St., 


Cleveland,  0. 


H  U  B LEY 

Manufacturing  Company. 

TROLLEY  WHEELS 

Record  of  10,000  miles  and  still 
running. 

HARPS. 

LIGHT    AND  STRONG. 

CHEAPEST  ON  THE  MARKET. 

BEARINGS 

For  Dynamos  and  Motors.    Guaranteed  20  per 
cent,  more  life  than  any  other  anti-friction 
bearing  on  the  market. 

LINE  EARS, 

SPLICING  EARS, 
CURVE  PULL-OFFS, 
SINGLE  AND  DOUBLE  CONNECTORS, 
STRAIN  EARS,  CROSSOVERS. 

COMPLETE  EQUIPMENT  for  Electric  Railways 
and  Electric  Lighting  Plants. 

HUBLEY  MANUFACTURING  GO., 

LANCASTER,  PA. 


OCTAGONAL  LONG 
LEAF  GEORGIA 
PINE  POLES 


STANDARD 

SIZES 
IN  STOCK 


7x9-28  and  30  ft. 
8x10-28  and  30  ft. 


OTHER  SIZES  SAWED  TO 
ORDER  PROMPTLY. 


General  Railway  Supplies. 


WHITE-CROSBY  CO. 

Railway  Supply  Department, 

fEquitable  Bnilding,  .  Baltimore,  Md, 
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CINCINNATI  AND  ITS  STREET  RAILWAYS. 


Cincinnati  is  the  city  of  the  double  trolley,  full 
grooved  girder  rail,  and  of  vestibuled  cars.  There  are 
also  other  characteristic  features  pertaining  to  the  street 
railway  systems  of  the  city,  which  will  have  attention 
later  on. 

Although  the  employment  of  the  girder  rail,  and  the 
use  of  the  vestibules  were  compulsory,  and  in  the  face  of 
earnest  protest  by  the  managers  of  the  Cincinnati  Street 
Railway  Company  and  the  Mount  Adams  &  Eden  Park 
Inclined  Railway,  their  employment  has  been  attended 
with  less  difficulties  than  was  originally  supposed,  while 


connections.  Most  of  the  difficulties  experie 
double  trolley  in  the  early  history  of  these  lines  have"  been 
overcome,  and,  with  the  exception  of  the  fact  that  the 
overhead  construction  is  a  little  more  complicated  and 
unsightly,  and  that  it  requires  a  little  more  attention  on 
the  part  of  the  conductor  to  handle  the  trolley  poles  at 
switches  and  crossings,  there  are  no  serious  difficulties 
that  have  not  been  overcome. 

The  principal  difficulties  which  were  first  encountered 
were  those  of  providing  overhead  crossings  and  switches, 
to  prevent  short  circuits  at  the  crossing  of  positive  and 


FIG.  1.— EDEN  PARK  VIADUCT— MOUNT  ADAMS  &  EDEN  PARK  INCLINED  RAILWAY,  CINCINNATI. 


they  have  developed  a  number  of  commendable  features, 
so  that  the  management  has  now  come  to  regard  them 
favorably,  and  has  ceased  all  opposition  to  their  introduc- 
tion. In  fact,  the  double  trolley,  having  been  adopted 
with  misgivings,  has  so  worked  its  way  into  the  favor  of 
the  management  that,  in  answer  to  a  direct  question  on 
the  subject,  John  Kilgour,  general  manager  of  the  two 
systems,  informed  us  that  had  he  the  introduction  of  elec- 
tric traction  in  a  city  like  Cincinnati,  or,  in  fact,  any  of 
the  large  cities  of  the  country,  he  would  in  all  cases  em- 
ploy the  double  trolley. 

The  advantages  are  that  both  arms  of  the  circuit  are 
more  equally  balanced  than  where  a  track  return  is  em- 
ployed, and  that  it  avoids  the  necessity  of  the  tearing  up 
of  the  streets,  and  for  making  repairs  to  bonds  and  return 


negative  wires.  These  have  been  overcome  in  an  ingen- 
ious manner,  as  will  be  seen  from  the  accompanying  illus- 
trations of  switches  and  crossings  (Figs.  2  and  3).  In 
case  of  double  turnouts,  it  has  been  found  better  to  pro- 
vide a  second  set  of  trolley  wires  for  one  track,  rather 
than  to  attempt  the  insulation  of  the  crossings,  in  which 
case  it  is  necessary  for  the  conductors,  on  entering  some 
of  the  curves,  to  transfer  the  trolley  poles  to  a  different 
set  of  wires.  This  is  readily  done,  however,  as  the  poles 
have  a  considerable  reach  to  the  right  or  left,  and  on  some 
streets  the  cars  of  the  different  systems  pass  over  the  same 
tracks,  with  a  different  set  of  overhead  conductors  for 
each  system,  in  which  case  four  wires  are  required.  At 
one  or  two  of  the  points  in  the  system,  notably  on  Walnut 
Street,  cars  equipped  for  both  the  double  and  single 
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trolley  pass  along  the  same  tracks  without  any  difficulty, 
the  wires  of  the  single  trolley  system  being  mounted  to 
the  left  of  those  for  the  double  system.  It  will  be  noted 
from  the  illustrations  that  there  are  certain  dead  parts  at 
the  switches,  over  which  the  cars  pass  by  momentum,  and 
then,  again,  that  the  current  is  carried  past  these  dead 
points  by  insulated  cables  above  the  switches. 

The  ordinary  sized  span  wires  are  employed  for  sup- 
porting the  two  trolley  wires,  but  the  side  poles  are  placed 
a  little  nearer  together  than  usual,  being  spaced  100  ft. 
apart.  Owing  to  the  presence  of  soot  in  the  atmosphere, 
from  the  employment  of  soft  coal  in  the  manufacturing 
establishments,  the  employment  of  galvanized  iron  for 
span  wires  is  not  permissible,  as  the  soot  causes  it  to  rust 


FIG.  2.— SLIGHT  ANGLE  INSULATED  CROSSING 


out  in  the  course  of  six  months,  so  that  it  is  necessary  to 
employ  silicon  bronze  for  span  wires. 

The  causes  that  originally  led  up  to  the  adoption  of 
the  double  trolley  in  Cincinnati,  were  that  after 
thoroughly  investigating  the  subject,  the  management 
was  convinced  of  its  superiority;  and  second,  the  fact  that 
most  of  the  business  streets  of  the  city  had  recently  been 
paved  with  granite  blocks  and  asphalt,  and  a  city  ordi- 
nance prevented  the  tearing  up  of  the  streets  for  the  re- 
pairing of  tracks,  or  renewing  of  water  pipes  for  five 
years,  so  that  in  a  measure  it  became  an  agreeable  neces- 
sity for  the  Cincinnati  Street  Railway  Company  to  employ 
the  double  trolley.  The  company  is  now  congratulating 
itself  on  the  fact  that  it  is  able  to  operate  so  success- 
fully with  the  two  wires,  and  is  not  uneasy  over  the 
question  of  the  destruction  of  water  and  gas  pipes  by 
electrolytic  action,  which  is  now  disturbing  some  of  the 
street  railway  companies  of  the  country. 

The  cost  of  the  installation  for  double  overhead  con- 
struction is  somewhat  more  than  that  for  the  ground  re 
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FIG.  3. -ADJUSTABLE  INSULATED  CROSSING. 


turn,  where  the  rails  alone  are  depended  upon,  but  not 
more  than  where  a  good  return  ground  wire  is  provided. 
It  is  necessary,  of  course,  to  provide  that  the  feed  wires 
on  both  arms  of  the  circuit  balance. 

The  trolley  poles  or  masts,  as  will  be  noted  from  the 
accompanying  engravings,  are  attached  to  a  single  stand 
on  the  roof  of  the  cars.  With  a  single  base  the  wheels  do 
not  adjust  themselves  as  readily  to  spreading  wires  as 
they  do  where  a  double  base  is  provided,  as  was  described 
in  our  last  issue  in  connection  with  the  cars  of  the  Cov- 
ington system,  which  operate  on  a  double  trolley  on  the 
Cincinnati  side  of  the  river,  but  there  is  less  danger  from 
short  circuiting  in  the  case  at  the  single  base,  as  the  poles 
cannot  come  in  contact  with  each  other. 


The  introduction  of  the  grooved  girder  rail  first  came 
about  through  the  demands  of  the  citizens  of  Avondale 
two  years  since,  when  it  was  proposed  to  extend  one  of 
the  lines  through  this  suburb,  and  although  the  company 
protested  it  at  length  yielded  to  the  wishes  of  the  citi- 
zens, and  demands  of  the  local  engineer,  and  a  full 
grooved  girder  rail  was  provided.  This  differs  somewhat 
from  the  English  type  of  the  grooved  rail,  and  is  locally 
known  as  the  Stanley  rail,  having  been  designed  by  H.  J. 
Stanley,  the  city  engineer  of  Cincinnati.  Where  the 
streets  are  paved,  and  kept  in  clean  condition,  the  grooved 
rail  has  proved  very  acceptable  both  to  the  public  and 
the  street  railway  company.  Where  the  rail  is  laid  care- 
fully to  gauge,  and  the  wheels  properly  mounted,  it  is  not 
observed  that  it  requires  very  much  more  power  to  oper- 
ate the  cars  than  over  a  side  bearing  rail,  but  it  is  not 
adapted  to  macadamized  streets,  nor  streets  that  are  left 
habitually  dirty.  With  these  conditions  the  experience 
that  has  been  had  with  the  grooved  rail  in  New  York,  and 
other  cities,  is  being  repeated,  that  where  dirt  accumu- 
lates in  the  groove,  traction  is  from  30  to  40  per  cent, 
greater  than  with  a  side  bearing,  or  T  rail.  The  experi- 
ment in  Avondale  led  to  the  adoption  of  the  same  type  of 
rail  in  all  the  new  construction  throughout  Cincinnati. 
With  this  rail  the  pavement,  whether  it  be  of  brick,  as- 
phalt or  granite,  is  laid  flush  with  both  sides  of  the  rail,  so 
that  vehicles  do  not  follow  the  tracks,  as  is  the  case  with 
other  types  of  rail.  This  avoids  blockading  the  cars,  and 
there  is  very  little  tendency  for  wagon  tires  to  cut  into 


FIG  4. -PLAN  OF  WIRING  AT  CROSSINGS. 


the  pavement  along  the  edge  of  the  rails,  and  the  rail  is 
not  distorted  by  heavy  loads,  resulting  in  a  great  saving 
in  track  repairs. 

To  comply  with  the  requirements  of  an  Ohio  state 
law,  for  the  employment  of  vestibules  on  all  electrically 
propelled  cars  for  winter  service,  the  Cincinnati  Street 
Railway  Company  last  winter  provided  most  of  its 
closed  cars  with  vestibules.  The  ordinary  construction 
of  these  additions  is  shown  in  the  accompanying  illus- 
trations. Generally  only  one  end  of  the  cars  is  vesti- 
buled,  and  an  opening  is  left  on  one  side.  As  a  general 
thing  the  motormen  take  kindly  to  the  vestibules,  as  they 
provide  protection  to  a  considerable  degree  in  cold  and 
stormy  weather.  In  case,  however,  the  cars  are  to  be 
run  backwards,  the  conductors  find  it  very  difficult  to 
handle  the  trolley  poles  through  the  vestibule  window. 

All  of  the  tracks  of  the  Cincinnati  Street  Railway 
Company's  system  make  a  loop  at  the  city  terminal,  and 
all  touch  or  encircle  Fountain  Square.  Turntables  or 
loops  are  also  provided  at  the  suburban  ends  of  the  lines, 
so  that  the  cars  are  turned  and  always  run  in  the  same 
direction. 

Cincinnati  is  now  a  city  of  340,000  population,  and 
there  are  numerous  suburban  cities,  or  villages,  to  which 
the  street  cars  cater,  and  which  are  shown  on  page  417. 

Cincinnati  Street  Railway  Company  and  Mt.  Adams  &  Eden 
Park  Inclined  Railway  Company. 

The  majority  of  the  mileage  in  Cincinnati  is  con- 
trolled by  the  Cincinnati  Street  Railway  Company,  and 
the  Mt.  Adams  &  Eden  Park  Inclined  Railway,  which  are 
both  virtually  under  the  same  management,  and  are 
locally  known  as  the  consolidated  system.  Of  these 
systems  John  Kilgour  is  president  and  general  manager, 
James  A.  Collins  secretary,  and  John  Harris  and  John  C. 
Weaver  superintendents.    Mr.  Harris  has  been  engaged 
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in  the  street  railway  business  in  Cincinnati  for  twenty- 
eight  years,  having  entered  the  service  of  the  Cincinnati 
Street  Railway  Company  in  1866  as  stable  boss,  in  the 
stables  which  were  originally  located  where  the  Govern- 
ment building  now  stands,  and  in  all  these  years  he  has 
not  loss  a  day  on  account  of  ill  health. 

During  the  last  year,  as  has  already  been  stated  in 
these  columns,  all  the  franchises  of  these  companies  were 
renewed,  and  grants  for  a  number  of  extensions  secured. 
In  granting  the  new  franchises  and  extensions,  the  condi- 
tions imposed  were  perhaps  more  burdensome  than  those 
required  by  any  other  city  of  the  country.  Under  the 
old  franchises  the  companies  were  required  to  pay  two 
and  a  half  per  cent,  of  the  gross  receipts  into  the  city 
treasury,  and  to  pay  an  annual  car  license  of  $56  per  car. 
By  the  new  conditions,  which  are  to  go  into  effect  as  soon 
as  the  remaining  horse  car  lines  are  all  electrically 
equipped,  and  which  it  is  expected  will  be  accomplished 
before  the  end  of  the  present  year,  the  company  is 
required  to  pay  5^  per  cent,  on  gross  receipts,  and  to 
pay  an  annual  car  license  of  $4  per  foot,  inside  meas- 
urement, for  each  car,  so  that  it  is  estimated  the  entire 
payments  to  be  made  by  the  consolidated  system  into  the 
treasury  will  amount  to  at  least  $1 10,000  per  annum.  This 
payment,  however,  is  in  lieu  of  all  expenses  for  street  pav- 
ing, except  repairs  which  the  company  is  required  to 
make  whenever  it  tears  up  a  pavement  for  any  cause, 
but  it  is  not  required  to  furnish  new  material  for  pav- 
ing. The  entire  amount  received  from  the  street  railway 
companies  is  set  apart  in  a  fund  "to  be  applied  to  the 
cleaning  and  repairing  of  the  streets  wherein  the  tracks 
of  such  company  exist." 

It  is  also  required  in  the  new  conditions  that  a  general 
system  of  transfers  be  provided,  so  that  when  the  exten- 
sions are  completed  transfers  without  extra  charge  will  be 
issued  at  125  points,  including  tripsin  both  directions. 

The  extensions  which  are  now  in  process  of  construc- 
tion will  aggregate  about  sixty  miles.  The  company  is 
also  engaged  in  reconstructing  most  of  the  lines  in  the 
business  portion  of  the  city,  embracing  about  fifteen  to 
twenty  miles.    This  re-construction  includes  the  horse  car 


FIG  5.— CLOSED  CAR— CINCINNATI  STREET  RAILWAY. 

tracks,  and  a  considerable  portion  of  the  electrical  con- 
struction on  which  a  fifty-two  pound  girder  was  originally 
employed.  Some  of  this  construction  has  been  in  service 
only  about  six  years,  but  has  failed  to  such  an  extent  that 
it  was  necessary  to  renew  it.  Other  portions  have  been  in 
service  for  only  a  year  or  two,  but  with  the  requirements 
for  new  paving  new  rails  are  included,  and  the  whole  sys- 
tem is  being  rebuilt. 

In  the  process  of  construction  the  pavement  is  re- 
moved, and  the  surface  excavated  to  a  depth  of  twenty 
inches.  The  foundation  is  then  rolled  with  a  steam  roller 
having  a  weight  of  250  lbs.  per  lineal  inch  of  surface  meas- 


ure. The  oak  ties,  6x7  ins.,  X  8  ft.,  with  joint  ties  6x12, 
are  then  placed  with  two  foot  six  inch  centers.  The  rails 
are  then  spiked  direct  to  the  ties  and  the  tracks  surfaced 
up  and  supported  on  wooden  blocks.  A  foundation  of 
concrete  six  inches  in  depth  is  then  placed  under  the  ties, 
and  the  space  between  the  ties  filled  with  concrete  and 
tamped.  In  case  asphalt  or  brick  is  employed,  the  con- 
crete is  also  placed  above  the  ties,  so  that  they  are  entirely 
enclosed  in  a  pocket  of  concrete.  Where  granite  paving 
is  to  be  employed  the  concrete  is  brought  to  a  level  with 
the  ties,  above  which  is  two  inches  of  sand  to  receive  the 


FIG.  6. — OPEN  CAR— CINCINNATI  STREET  RAILWAY. 

blocks.  On  all  paved  streets  the  full  grooved  girder  rail, 
weighing  ninety-five  pounds  per  yard,  is  employed  which 
with  granite  paving  is  required  to  be  eight  inches  in 
depth.  With  asphalt  and  brick  the  same  pattern  of  rail 
is  employed,  but  the  depth  is  only  six  inches  and  the  weight 
eighty-six  pounds  per  yard.  The  rails  were  manufactured 
by  the  Johnson  Company  and  are  known  respectively  as 
Nos.  216  and  200.  The  special  work  employed  is  of  the 
Johnson  Company  and  Weir  Frog  Company's  manufacture. 
The  joints  are  supported  on  the  twelve  inch  ties,  and  are 
united  by  means  of  heavy  (twelve  inch  bolt)  fishplates. 
The  base  of  the  eight  inch  rail  is  five  and  a  half  inches 
wide,  but  that  of  the  six  inch  rail  is  six  inches. 

In  the  process  of  construction  the  concrete  is  mixed 
on  platforms  resting  upon  the  rails,  and  so  provided  with 
guides  that  they  can  be  slid  along  on  the  track  as  the 
construction  proceeds.  The  proportions  of  the  concrete 
mixture  are  as  follows:  One  sack  of  cement,  one  barrel  of 
sand  to  three  barrels  of  broken  stone.  A  portion  of  stone 
employed  between  the  ties  consists  of  the  old  concrete 
foundation  broken  up,  but  fresh  stone  is  employed  under 
the  ties.  With  the  old  concrete  the  proportion  of  cement 
is  also  slightly  increased.  Both  asphalt  and  brick  paving 
are  employed  to  a  considerable  extent  on  the  Cincinnati 
streets.  In  the  opinion  of  the  City  engineer  asphalt  is 
somewhat  the  best,  although  vitrified  brick  is  giving  very 
excellent  service.  Some  of  the  streets  of  Cincinnati  are 
subject  to  an  unusually  heavy  and  peculiar  traffic.  For 
hauling  coal  to  the  higher  portions  of  the  city  very  large 
heavy  horses  are  employed,  and  these  are  usually  driven 
in  teams  of  four,  and  when  newly  shod,  the  toe  calks  are 
nearly  an  inch  in  depth,  so  that  if  the  animal  brings  his 
shoe  down  near  the  edge  of  a  paving  brick,  the  excessive 
weight  is  apt  to  chip  off  a  small  portion.  Except  for  this 
traffic  the  brick  paving  is  quite  satisfactory. 

The  cost  of  the  new  track  construction,  as  described 
above,  including  the  repaving,  and  renewing  of  the  blocks 
that  are  worn  out  is  about  $38,000  per  mile  of  single 
track,  or  $76,000  for  a  double  track.  Where  it  is  pos- 
sible to  construct  both  tracks  at  the  same  time  the  cost  is 
a  little  less  than  the  latter  figure.  This  is  claimed  to  be 
the  most  expensive  street  railway  track  that  has  ever  been 
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built  for  electric  service  in  this  country  on  so  large  a 
mileage. 

ROLLING  STOCK. 

The  Cincinnati  Street  Railway  Company  operates  on 
an  average  seventy  horse  cars,  thirty  cable  trains,  includ- 
ing a  trailer  in  busy  hours,  and  150  electric  cars.  The 
Mt.  Adams  &  Eden  Park  line  employs  forty  electric 
cars,  and  thirty  cable  trains.  In  the  fire  which  destroyed 
the  Avondale  car  barn  last  winter  the  Cincinnati  Street 
Railway  Company  lost  eighty-four  cars  and  thirty  motor 
equipments.  One  car  equipment  with  the  Genett  air 
brake  was  also  destroyed.  These  have  been  replaced  with 
a  new  equipment  including  forty  closed  cars  built  by  the 


FIG.  7.— HOISTING  APPARATUS  FOR  CAR  BODIES—  CIN.  ST.  RY. 

Barney  &  Smith  Company,  of  Dayton,  O.  These  cars 
are  eighteen  feet  inside  measurement,  and  twenty-six  feet 
over  all,  not  including  the  bumpers.  They  are  provided 
with  a  vestibule  at  one  end,  which  is  open  on  the  left 
side.  The  window  sashes  are  usually  large  and  are  sta- 
tionary, there  being  only  four  lights  on  a  side.  These 
consist  of  French  plate,  32  X  48  ins.,  and  three-sixteenths 
of  an  inch  in  thickness.  The  cars 
are  finished  in  cherry,  natural 
wood,  with  a  birds-eye  maple  ceil- 
ing. The  ceiling,  in  some  of  the 
cars,  however,  is  of  prima  vera,  or 
white  mahogany.  The  mirrors 
are  of  chipped  French  plate,  and 
the  decklights  are  also  of  chipped 
glass.  The  seats  and  backs  are 
upholstered  in  dark  scarlet. 

The  cars  are  provided  with 
electric  heaters  of  different  types. 
Most  of  them,  however,  are  of  a 
type  devised  by  the  electrician  of 
the  company,  and  built  in  the 
company's  shops.  Electric  and  oil 
headlights  are  provided.  The 
front  dash  of  all  the  cars  is  pro- 
vided with  a  tapering  mitered 
board  or  strip,  for  the  purpose  of  supporting  the  headlight. 
These  are  placed  over  the  narrow  portion  of  board,  and 
slid  down  so  that  they  are  held  firmly  in  position. 

There  are  also  ten  cars  which  were  built  by  the  La- 
clede Car  Company,  of  St.  Louis,  after  the  same  specifica- 
tions. The  vestibules  were  adopted  in  order  to  comply 
with  the  requirements  of  a  state  law,  which  has  now  been 
pronounced  unconstitutional,  because  it  specified  that 
electric  cars  only  should  be  thus  equipped.  Most  of  the 
closed  cars,  however,  were  provided  with  vestibules  last 
winter,  at  a  cost  averaging  about  $35  per  car,  and  as 
noted  above,  not  as  much  objection  is  found  to  the  use  of 
the  vestibules  as  was  anticipated.  The  motormen  being 
required  to  pay  for  broken  glass,  or  damage  to  the  car 


from  collisions,  whenever  it  is  the  result  of  their  own 
carelessness,  have  learned  to  be  more  careful,  and  the  loss 
in  this  direction  has  been  very  light. 

Among  the  new  open  cars  there  are  sixty  built  by  the 
American  Car  Company,  and  twenty  by  the  Laclede 
Company,  of  St.  Louis.  These  cars  are  twenty-nine  feet 
six  inches  over  all,  and  are  provided  with  cross  seats,  hav- 
ing spindle  backs,  with  bronze  seat  arms,  and  provided 
with  rigged  hand  rails  on  the  posts.  The  deck  lights  are  of 
French  chipped  plate,  and  the  cars  have  a  seating  capacity 
for  forty-five  persons.  All  the  cars  of  the  two  systems  are 
painted  yellow,  two  shades  only  being  employed,  lemon 
yellow  and  cadmeum.  In  order  to  designate  the  different 
routes,  four  sided  roller  signs  are  employed.  These  are 
placed  on  the  hoods,  and  also  on  the  sides  of  the  roof,  and 
are  painted  red  or  yellow,  and  lettered  with  black  or  red- 
brown.  Specifications  were  sent  out  recently,  and  bids 
asked  for  110  new  closed  cars.  Fifty-six  of  these  will  be 
built  by  the  Barney  &  Smith  Car  Company,  of  Dayton, 
O.,  and  the  rest  by  the  Laclede  Car  Company. 

The  advertising  privileges  are  let  to  Carleton  &  Kis- 
sam,  and  the  cars  are  all  provided  with  the  well  known 
advertising  racks  controlled  by  this  firm.  The  electric 
cars  are  built  to  run  in  one  direction  only. 

A  variety  of  trucks  are  employed.  There  are  about 
eighty  of  the  Bemis  type,  eighteen  of  the  Brill  manufact- 
ure, including  Nos,  31  and  13;  seventy-five  of  Peckham's 
manufacture,  latest  type;  thirteen  of  the  McGuire  Colum- 
bian trucks,  and  one  of  the  Barney  &  Smith.  Double 
motor  equipments  are  employed,  and  these  embrace 
seventy-four  of  the  G.  E.  800,  thirty-three  F  40  Thom- 
son Houston  type  (double  reduction);  fifty  equipments 
of  the  W.  P.  50  type;  twenty-five  equipments  of  the 
S.  R.  G.  motors,  and  fourteen  of  the  Westinghouse. 
The  G.  E.  800  are  among  the  latest  types  purchased,  and 
twenty-five  equipments  have  also  been  recently  ordered 
from  the  Card  Electric  Motor  &  Dynamo  Company,  of 
Cincinnati,  and  twenty  of  the  Sperry  motors  have  been 
ordered.  The  motor  equipment  of  the  Mt.  Adams  & 
Eden  Park  system  embraces  W.  P.  50's  type,  the  G.  E. 
800,  and  the  G.  E.,  F  30  of  the  Thomson-Houston  style  of 
motors.  A  300  lb.,  thirty-three  inch  wheel  is  generally 
employed  on  electric  cars,  and  the  more  recent  purchases 
have  been  from  the  Mowry  Car  Wheel  Works,  of  Cincin- 
nati. On  the  cable  cars,  the  Wharton  double  tread  wheels 
are  employed,  which  are  designed  to  be  operated  with  the 
elevated  switches. 


FIG.  8.— EIGHTH  STREET  VIADUCT — CINCINNATI  STREET  RAILWAY. 


FARES. 

The  fare  is  five  cents,  with  a  three  cent  fare  for  chil- 
dren under  ten  years  of  age,  or  two  children's  fares  for 
five  cents.  On  all  of  the  horse  car  lines  six  tickets  are 
sold  for  twenty-four  cents,  or  twenty-five  tickets  for  $1. 
A  lump  sum  is  received  from  the  Post  Office  department 
for  the  fare  of  mail  carriers  and  messengers  who  ride  on 
their  uniform.  The  employes'  tickets  are  issued  to  the 
heads  of  the  departments  who  issue  to  such  employes  as 
require  them,  the  tickets  being  punched  by  the  issuing 
officer.  Before  the  practice  of  issuing  tickets  to  the  heads 
of  departments  was  adopted,  a  very  large  number  of  em- 
ployes' tickets  were  required,  but  after  the  introduction  of 
the  above  arrangement,  their  use  fell  off  about  half. 
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By  the  new  ordinance  the  company  is  required  to 
issue  transfers  as  noted  above,  over  all  connecting  lines 
and  extensions,  Walnut  Street  being  the  dividing  line  for 
the  city.  Coupon  tickets  are  employed,  which  are  num- 
bered, and  the  day,  hour  and  minute  indicated  in  the 
ordinary  manner.  Transfers  are  issued  only  to  passen- 
gers paying  five  cents  cash  tare,  and  must  be  called  for  at 
the  time  the  fare  is  proffered.  In  issuing  the  transfers 
the  conductors  retain  the  coupon,  which  they  return  to 
the  receiver,  and  for  which  they  receive  new  tickets,  being 
required  to  purchase  their  original  supply  of  transfer 
tickets  from  the  receivers.  The  present  system  of  trans- 
fers is  not  wholly  satisfactory  to  the  management,  and  a 
new  system  will  probably  be  adopted  as  soon  as  one  is 
devised.  Considerable  loss  is  experienced  from  the  abuse 
of  the  transfer  privilege  by  passengers,  and  some  by  con- 
ductors. The  conductors  are  provided  with  the  bell  punch 
and  the  new  model  registers,  and  punch  their  trip  slip  to 
indicate  the  fare,  whether  full  or  reduced  rates. 

The  pay  of  the  conductors,  motormen  and  gripmen 
is  $2  per  day  of  twelve  hours.  Extra  men  are  paid  at 
the  same  rate.  A  deposit  of  $50  is  required  from  con- 
ductors, and  $25  from  motormen. 

POWER  STATIONS. 

The  evolution  of  mechanical  traction  in  Cincinnati  is 
more  strikingly  indicated  by  a  study  of  the  power  equip- 
ment than  by  almost  any  other  feature,  experiments 
having  been  made  in  the  electric  stations  with  a  number 
of  different  types  of  boilers,  engines  and  generators. 
There  are  now  three  electric  power  stations,  with  two 
additional  in  process  of  construction;  two  cable  power 
stations,  and  two  for  operating  the  inclined  railways,  and 
a  new  one  building,  so  that  when  the  new  ones  are  com- 
pleted the  entire  engine  equipment  of  the  consolidated 
system  as  now  planned  will  aggregate  17,300  h.  p. 

The  first  electrical  station  to  be  equipped  was  that  at 
Brighton,  in  1889,  and  the  power  plant  was  located  in 
the  basement  of  one  of  the  principal  car  barns.  The  first 
engine  installed  was  a  Corliss,  havingcylinders  22  X  42  ins., 
of  the  Hooven,  Owens  &  Rentschler  Company's  manu- 
facture, from  which  power  was  transmitted  to  a  line 
shaft,  and  two  Ball  high  speed  engines,  with  cylinders 
16  X  16  ins.  were  installed,  and  were  belted  direct  to 
four  D  62  General  Electric  generators.  These  were  so 
arranged  that  the  generators  could  be  run  from  either 
the  line  shaft  or  from  the  high  speed  engines.  As  the 
traffic  increased  two  more  Corliss  engines  were  added,  one 
having  cylinders  24  X  48  ins.,  and  the  other  24  x  54  ins.,  with 
anew  line  shaft,  and  an  additional  equipment  of  generators 
of  the  same  type  until  the  number  reached  seventeen. 
There  being  no  more  room  in  the  old  station,  a  new  brick 
building  or  extension  has  been  added  (80x120  ft.)  with 
the  roof  supported  by  timber  trusses  and  tie  rods,  this 
building  being  used  for  an  engine  and  generator  room 
only.  The  power  equipment  of  this  new  station  consists 
of  two  Buckeye  engines  of  750  H.  p.,  each  one  of  which  is 
a  tandem  compound,  run  non-condensing,  the  cylinders 
being  20 — 32/^X36  ins,  and  is  run  at  114  revolutions. 
These  are  coupled  direct  to  a  Siemens  &  Halske  generator 
of  480  k.  w.  capacity.  The  flywheel  is  placed  between 
the  crank  and  generator,  and  is  fourteen  feet  in  diameter 
and  weighs  sixteen  tons.  The  generator  is  ten  feet  six 
inches  outside  diameter,  the  fields  being  inside  of  the 
armature,  and  the  commutator  on  the  periphery  of  the 
machine,  as  previously  described  in  these  columns.  The 
machine  has  eight  poles,  and  consequently  eight  sets  of 
brushes,  with  four  brushes  to  each  set.  These  are  held  in 
position  by  an  adjusting  mechanism. 

The  second  engine  is  a  single  cylinder,  28^X36  ins., 
and  is  run  at  no  revolutions.  The  flywheel  is  belted 
direct  to  an  M.  P.  General  Electric  generator  of  500 
K.  w.  capacity.  The  belt  is  fifty  inches  wide,  and  the 
shaft  centers  are  about  forty-five  feet  apart.  Both  gener- 
ators are  connected  with  the  same  circuit,  and  the  rated 
capacity  of  each  machine  is  about  900  amperes,  but  both 
at  times  have  made  an  output  of  1,200  amperes  at  550 
volts,  for  a  period  of  five  minutes  or  more  without  appar- 
ent injury. 


The  switchboard  of  the  Siemens  &  Halske  machine 
is  provided  with  Westinghouse  instruments,  and  with  a 
Siemens  &  Halske  rheostat  and  field  switch.  The  board 
for  the  General  Electric  generator  is  equipped  with  stand- 
ard slate  panel  switchboard  and  the  feeder  with  switches 
and  instruments  manufactured  by  the  Card  Electric  Motor 
&  Dynamo  Company  of  Cincinnati.  An  overhead,  hand 
power  traveling  crane  of  ten  tons  capacity,  is  provided  to 
facilitate  the  handling  of  the  heavy  parts. 

The  power  station  has  capacity  for  two  additional 
units  of  power,  one  of  which  is  now  being  installed.  This 
consists  of  one  Mcintosh  &  Seymour  tandem  compound, 
non-condensing  engine  with  cylinders  20  and  32X36,  ins. 
with  rated  capacity  of  1,100  h.  p.  This  is  belted  direct  to  a 
pair  of  M.  P.  General  Electric  generators  of  300  k.  w.  capac- 
ity each.  The  receiving  pulley  is  placed  between  the  two 
armatures, and  friction  couplings  being  provided,  either  one 
or  both  of  the  generators  may  be  operated.  The  shipping 
weight  of  the  new  engine  and  attachments  was  190,000 
lbs.,  65,000  lbs  of  which  is  in  the  flywheel  pulley  (fourteen 
feet  in  diameter  and  sixty-five  inches  face).  The  addi- 
tional equipment  being  in  place,  the  station  will  then  have 
three  varieties  of  equipment,  and  will  furnish  a  very  ex- 
cellent opportunity  for  studying  the  relative  merits  of  dif- 
ferent types  of  engines,  and  methods  of  coupling.  The 
first,  as  noted  above,  is  a  tandem  compound,  non-condens- 
ing, direct  coupled  engine;  the  second,  a  single  cylinder, 
high  pressure  engine,  belted  direct;  and  third,  a  tandem 
compound,  non-condensing,  belted  direct  to  two  genera- 
tors; the  steam  supply  for  each  engine  being  from  the 
same  source.  The  second  of  the  new  equipments  is  to  be 
a  Mcintosh  &  Seymour  tandem  with  generators,  the  same 
as  those  described. 

The  boiler  equipment  for  the  Brighton  station  is  lo- 
cated in  another  building,  formerly  occupied  as  a  stable, 
and  consists  of  four  Babcock  &  Wilcox  boilers,  of  400  h.  p. 
each,  but  often  run  to  500  h.  p.,  set  in  two  batteries.  Both 
boilers  are  fired  by  the  Roney  mechanical  stokers.  The 
station  has  room  for  twelve  boilers,  and  two  additional 
are  now  being  installed.  The  smokestack  is  175  ft.  in 
height,  with  a  flue  eleven  feet  six  inches  in  diameter.  The 
boilers  are  distant  from  the  engine  room  about  160  ft., 
and  the  steam  is  delivered  to  a  receiver,  four  feet  in  diam- 
eter and  twelve  feet  high,  in  the  engine  room,  through  a 
riveted  steel  main  twenty  inches  in  diameter,  properly 
protected  and  running  through  a  tunnel  under  ground. 
The  steam  is  led  from  the  top  of  the  receiver  to  the  dif- 
ferent engines,  the  water  of  condensation  being  drawn 
off  at  the  bottom  of  the  receiver. 

We  have  not  space  to  describe  in  detail  the  other 
stations,  but  the  original  equipment  of  the  principal 
station  consisted  of  Corliss  engines  with  countershafts 
and  D  62  type  of  generators.  The  equipments  of  two  of 
the  principal  stations,  that  of  Hunt  Street,  and  the  Pendle- 
ton station  on  Eastern  Avenue,  were  increased  about  a 
year  and  a  half  since  by  the  addition  of  a  Corliss  engine 
belted  direct  to  an  M.  P.,  300  k.  w.  generator  in  the  first 
case,  and  to  a  500  k.  w.  in  the  second,  and  the  former 
station  has  recently  been  increased  by  a  Frick-Corliss  en- 
gine taken  from  the  Brighton  station,  which  is  also  belted 
direct  to  a  generator  of  the  above  type.  Both  these  sta- 
tions have  Babcock  &  Wilcox  boilers,  and  Murphy 
furnaces.  During  the  hours  of  heavy  traffic  all  the  en- 
gines in  all  the  stations  are  in  operation. 

At  different  points  in  the  station,  dependent  cords  or 
ropes  are  provided,  which  operate  over  small  sheaves 
along  the  ceiling  or  roof  trusses,  which  connect  with  the 
cut-off  valves  of  the  engines,  and  by  means  of  which, 
should  an  accident  of  any  kind  occur,  the  engineer  or 
attendant  can  immediately  shut  down  any  one  of  the  en- 
gines wherever  he  may  be  about  the  station,  without  the 
necessity  of  going  to  the  throttle  valve. 

A  new  station  is  now  being  erected  on  Depot  Street, 
near  the  Price  Hill  incline,  adjoining  one  of  the  com- 
pany's car  barns.  The  building  is  to  be  of  brick,  and  the 
dimensions  of  the  engine  room  are  80  X  200  ft.,  and  the 
boiler  room,  54  X  200  ft.  The  first  equipment  will  consist 
of  four  Mcintosh  &  Seymour  engines,  of  the  tandem  com- 
pound type,  the  same  as  described   for  the  Brighton 
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station,  and  these  will  each  be  belted  direct  to  a  pair  of 
M.  P.,  300  k.  w.  Thomson-Houston  generators,  as  in  the 
other  station.  The  steam  equipment  will  consist  of  seven 
boilers  of  the  Abendroth  &  Root  type,  of  400  h.  p.  capacity 
each,  and  these  will  be  fired  by  the  Roney  stokers. 
Economizers  and  mechanical  draft  will  be  employed,  as 
the  formation  of  the  locality  is  quicksand,  and  it  is  not 
deemed  expedient  to  erect  a  brick 
stack.  It  is  expected  this  station  will 
be  in  operation  by  September  r.  The 
installation  of  the  draft  apparatus  is 
being  made  by  Westinghouse,  Church, 
Kerr  &  Company. 

Another  plant  is  also  to  be  built 
this  season  at  Cumminsville,  and  an 
addition  is  being  made  to  the  Wal- 
mut  Hills  cable  plant,  for  additional 
electric  power,  consisting  of  two  Ham- 
ilton-Corliss engines,  size  32  X  54 
ins.,  and  four  belted  M.  P.  300  gen- 
erators. 

A  new  car  barn  is  being  con- 
structed near  the  Hunt  Street  power 


portion  of  the  city  occupies  a  plateau,  three  miles  in 
width,  which  rises  abruptly  from  the  river  to  an  average 
elevation  of  about  eighty  feet,  and  which  is  backed  by  an 
irregular  line  of  bluffs  having  an  average  altitude  of  over 
300  ft.  above  the  river,  over  and  beyond  which  the  city  has 
already  spread.  The  principal  hills  are  named,  respect- 
ively, Mt.  Auburn,  Price  Hill,  Clifton,  Mt.  Adams,  Avon- 
dale  and  Walnut  Hills.  Walnut  Hills 
is  on  the  northeast,  and  extends  al- 
most to  the  bank  of  the  river.  The 
heights  are  all  reached  by  inclined 
planes,  cable  roads  and,  in  some  in- 
stances, by  the  electric  lines,  so  that 
the  rapid  transit  facilities  of  the  city 
embrace  almost  every  known  method 
of  traction,  including  horse  car  lines, 
cable  and  electric  roads,  inclined 
planes,  and  one  dummy  line.  There 
are  six  inclined  planes,  on  four  of 
which  the  electric  cars  are  transferred 
from  one  level  to  the  other,  and  con- 
tinue their  course.  The  planes  are 
provided     with    triangular  shaped 
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station,  and  is  designed  to  have  a 
capacity  for  storing  100  cars.  The 
ground  plan  is  200  X  180  ft.,  and  it 
is  covered  by  a  double  roof,  each  of 
100  ft.  span.  The  framework  and 
roof  trestle  are  of  steel,  and  are  en- 
closed with  a  brick  wall  laid  up  be- 
tween the  columns.  The  covering  for 
the  roof  consists  of  three  inch,  yellow 
pine  planking  covered  with  tin.  Each 
division  of  the  barn  is  provided  with 
ten  tracks,  and  one  side  will  be  util- 
ized for  storing  cars  that  are  not  in 
service,  and  the  other  will  be  em- 
ployed for  housing  the  operating  cars 

at  night.  All  the  power  stations  and  the  new  car  barns  have 
been  designed  and  equipped  under  the  direction  of  Bert 
L.  Baldwin,  mechanical  engineer  of  the  company. 

THE  CITY. 

Cincinnati  is  located  on  the  north  bank  of  the  Ohio 
River,  in  the  southern  part  of  the  state,  and  borders  the 
river  for  a  distance  of  about  ten  miles.  The  topography 
of  the  location  is  Very  irregular  and  broken.    The  business 
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trucks,  with  platforms  on  a  level,  so 
that  the  electric  cars  are  readily  run 
on  or  off  at  the  terminals.  All  the 
inclines  are  provided  with  the  latest 
types  of  safety  devices,  and  are  oper- 
ated in  a  very  safe  and  satisfactory 
manner. 

An  effort  was  made  by  the  Cin- 
cinnati Street  Railway  Company  some 
time  since,  to  get  control  of  the  Price 
Hill  incline,  and  equip  it  for  transfer- 
inclined         ring  the  electric  cars,  the  same  as  on 
the  Bellevue  line,  but  failing  in  this 
it  has  graded,  and  is  building  a  zigzag 
the  heights  in  the  neighborhood,  over  which  the 
cars  will  be  operated.    The  grade  in  some  sections 


line  up 
electric 

will  be  as  high  as  11  per  cent 


REPAIR  SHOPS. 


The  present  repair  shops  of  the  Cincinnati  Street 
Railway  Company  are  located  near  the  Pendleton  power 
station,  on  Eastern  Avenue.  The  car  barns  have  a  capacity 
for  eighty  cars,  and  the  wood  working  department  occu- 
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pies  a  separate  building  on  the  opposite  side  of  the  street. 
The  iron  working  tools  are  located  in  the  basement  of  the 
car  barn.  These  are  operated  by  power  from  a  Card 
motor  of  twenty-five  horse  power,  which  also  operates  an 
elevator  between  the  two  floors.  The  tool  equipment  is 
very  complete,  including  planers,  lathes,  automatic  gear 
cutters,  wheel  borers,  etc.  In  the  blacksmith  shop  are 
seven  forges.  The  tin  or  sheet  iron  shop  adjoins  the  ma- 
chine shop,  and  there  is  also  a  very  large  storage  room 
for  extra  wheels,  axles,  etc. 

In  the  manufacture  of  thimbles  for  the  motor  fields, 
the  flanges  or  collars  are  made  by  bending  the  metal  into 
shape,  which  avoids  the  use  of  solder,  as  has  been  the 
practice  heretofore,  and  which  sometimes  was  melted 
by  the  heat,  necessitating  frequent  repairs. 

For  the  purpose  of  removing  car  bodies  from  trucks, 
a  hand  hoist  (Fig.  7)  is  provided  in  the  car  barn,  which 
is  operated  by  a  chain  running  over  a  sheave  near  the 
ceiling,  and  through  worm  gearing  the  power  is  com- 
municated to  two  grooved  rope  drums,  from  which  four 
half  inch  wire  ropes  are  led  over  guide  sheaves,  in  a  posi- 
tion to  bring  two  of  the  ropes  on  each  side  of  the  car,  and 
near  the  ends.  To  the  ends  of  the  ropes  iron  stirrups  are 
attached,  of  sufficient  size  to  receive  bars,  by  means  of 
which,  when  placed  across  under  the  floor,  the  body  is 
readily  lifted  or  lowered,  as  the  case  may  be.  The  shops 
are  operated  under  the  management  of  Patrick  Leen, 
master  mechanic. 

A  new  incline  has  recently  been  built  by  the  Cincin- 
nati Company,  which  operates  up  the  bluff  near  the 
Brighton  station,  and  which  is  designed  to  transfer  the 
electric  cars  over  the  route  known  as  No.  23.  The  incline 
is  700  ft.  in  length,  and  on  a  35  per  cent,  grade.  The 
track  is  laid  for  the  most  part  on  the  solid  rock,  which 
was  graded  out  for  the  purpose,  and  there  is  150  ft.  of 
trestle  work.  The  line  is  double  track,  and  the  rails  are 
laid  as  in  steam  practice.  A  new  brick  station  with  brick 
smokestack  stands  at  the  head  of  the  incline,  and  the 
power  is  to  be  supplied  by  a  pair  of  Lane  &  Bodley  Com- 
pany's coupled  link  motion  engines. 

The  Vine  Street  cable  line,  which  is  included  in  the 
Cincinnati  Street  Railway  Company's  system,  has  been 
in  operation  since  1887,  and  is  still  running  in  a  very  satis- 
factory manner.  The  tracks,  except  the  curves  and  on 
sections  where  the  electric  cars  pass,  is  still  in  good  con- 
dition. The  curve  construction  in  some  places  has  been 
removed,  and  the  joints  are  being  strengthened  on  those 
sections  occupied  by  the  electric  cars.  Originally  the 
rails  were  laid  with  suspended  joints,  but  heavier  connec- 
tions are  being  employed,  and  a  block  support  is  being 
placed  under.  The  original  grip,  which  is  of  the  Lane 
type,  is  still  employed. 

The  ropes  are  purchased  for  the  most  part  from  the 
Hazard  Manufacturing  Company,  and  generally  last  for  a 
service  of  from  30,000  to  35,000  miles.  Very  little  change 
has  been  made  in  the  power  station  since  it  was  first  built, 
except  that  one  set  of  winding  drums  has  been  renewed 
to  provide  for  the  wear  in  the  grooves.  The  engines, 
which  are  of  the  Lane  &  Bodley  manufacture,  have  been 
in  steady  service  since  installation,  and  are  still  in  good 
condition,  having  had  very  little  repair. 

In  the  opinion  of  the  general  manager,  the  cable  trac- 
tion is  cheaper  and  more  satisfactory  to  operate  than 
electric  lines,  where  the  traffic  will  warrant  the  building 
of  a  cable  line.  He  is  also  of  the  opinion  that  there  is  not 
much  difference  in  the  original  cost  of  an  electric  or  cable 
line  where  the  construction  in  each  case  is  done  in  an 
equally  thorough  manner.  Of  course  this  is  on  the  sup- 
position that  there  are  not  many  substructures  to  inter- 
fere with  the  excavation  for  the  cable  construction.  This 
line  was  built  from  designs  furnished  by  H.  M.  Lane,  of 
Cincinnati,  who  was  general  engineer  of  construction. 

The  cable  line  of  the  Mt.  Adams  &  Eden  Park  In- 
cline Railway  Company,  which  embraces  eight  miles  of 
track,  is  also  still  working  in  a  satisfactory  manner. 

MEDICAL  DEPARTMENT. 

The  medical  department  of  the  system  is  in  charge 
of  Dr.  C.  S.  Muscroft,  who  was  formerly  assistant  to  his 


father  when  he  held  the  same  position,  and  to  which  the 
son  succeeded  on  the  death  of  the  latter  in  May,  1888. 

The  methods  employed  in  this  department  are  along 
the  same  lines  as  those  recommended  in  the  articles  which 
have  appeared  in  these  columns  during  the  last  year,  on 
"  The  Medical  side  of  Street  Railway  Practice."  The  con- 
ductors on  each  of  the  lines  are  provided  with  cards,  which 
are  issued  by  the  superintendent,  and  which  read  as  follows: 
"  Notice  to  conductors: 

"In  case  of  personal  injury  occurring  either  to  passen- 
ger, public  or  employe,  in  connection  with  your  car,  at 
once  notify  the  company's  surgeon,  and  state  from  what 
point  the  telephone  message  is  being  sent;  also,  if  possi- 
ble, the  disposition  of  the  injured  person,  whether  going 
to  the  hospital  or  home. 

"Dr.  C.  S.  Muscroft,  Telephone,  Office  and  Residence 
1410.  John  Harris,  Supt. 

"(Keep  this  card  about  you.)" 

On  the  back  of  the  card  are  the  telephone  numbers 
of  each  of  the  officers  and  of  the  power  stations,  and  also 
the  names  of  the  officers  of  the  company,  together  with 
the  names  of  the  heads  of  the  departments.  Arrange- 
ments are  also  made  with  the  police  department,  so  that 
in  case  of  accident  the  police  exchange  notifies  the  sur- 
geon, and  states  to  what  hospital  the  injured  person  has 
been  sent,  or  what  disposition  has  been  made  of  him. 

As  soon  as  notice  of  injury  of  any  kind  is  received, 
the  surgeon  at  once  responds,  and  in  case  another  sur- 
geon has  been  employed  the  company's  surgeon  co- 
operates with  him  and  makes  thorough  notes  of  the 
case.  In  case  it  appears  that  the  company  is  in  any  way 
responsible  for  the  accident,  the  patients  are  treated  in  a 
private  ward  of  the  hospital,  or  at  their  homes,  as  the 
case  may  be,  at  the  company's  expense,  which  includes 
the  drug  bills  as  well  as  the  surgeon's  services.  All  em- 
ployes who  are  injured  while  on  duty  also  receive  medical 
attention  free  of  expense.  They  are  not,  however,  treated 
for  sickness. 

The  surgeon,  in  responding  to  a  call,  carries  with 
him  a  case  of  instruments,  sufficient  to  perform  an  ampu- 
tation, if  necessary.  In  case  a  call  is  received  while  the 
surgeon  is  absent  from  his  office,  he  telephones  for  a  mes- 
senger to  meet  him  with  a  case  of  instruments.  Every 
power  station  is  provided  with  a  case  of  medicines  and 
appliances  such  as  can  be  handled  by  a  person  of  ordin- 
ary intelligence,  and  in  each  case  the  surgeon  gives  the 
engineers,  and  others  in  charge  of  these  stations,  instruc- 
tions in  the  use  of  appliances  where  the  injury  requires 
prompt  action,  such  as  washing  injured  parts  and  apply- 
ing bandages  or  tourniquets  to  prevent  bleeding. 

In  case  an  accident  occurs  where  the  company  is  evi- 
dently not  at  fault,  the  surgeon  does  not  take  charge  of 
the  case,  but  in  all  cases  reports  to  the  company  on  blanks 
provided  for  the  purpose.  These  reports  are  filed  with 
those  made  by  the  conductor,  and  any  reports  that  may 
come  from  other  employes.  The  surgeon  also  co-operates 
with  the  claim  department,  and  advises  regarding  the  set- 
tlement of  accident  claims. 

The  surgeon  examines  all  car  employes  before  they 
are  assigned  to  duty,  but  as  to  their  eyesight  only.  Cross 
eyed  men,  or  men  with  only  one  eye,  are  not  engaged. 
In  the  re  examination  of  all  the  employes  in  the  system, 
only  two  men  were  found  who  could  not  tell  the  name  of 
the  letters  presented,  or,  in  other  words,- who  could  not 
read.  The  practice  of  examining  employes  to  test  their 
eyesight  grew  out  of  an  accident  which  occurred,  where 
the  conductor  started  the  car  before  a  passenger  had 
alighted,  when  it  was  discovered  he  was  blind  in  one  eye, 
and  hence  did  not  see  that  the  person  had  not  left  the  car. 

Cincinnati  Inclined  Plane  Street  Railway  Company. 

This  company, of  which  H.  H.  Littell  is  president,  and 
H.  P.  Bradford  is  general  manager,  has  been  prominent 
in  street  railway  legal  literature  for  a  number  of  years. 
The  contest  with  the  telephone  company,  when  it  was 
first  proposed  to  adopt  electric  traction,  and  the  signal 
triumph  of  the  street  railway  company  against  the  oppo- 
sition to  electric  traction,  or  rather  the  single  trolley  sys- 
tem, is  the  most  prominent  suit  in  which  the  company  has 
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been  engaged.  Recently,  however,  it  has  again  gained 
prominence  from  the  efforts  of  the  city  solicitor  to  annul 
the  company's  charter,  and  deprive  it  of  its  corporate 
rights.  In  the  preliminary  suit  the  city  was  victorious, 
and  an  order  was  issued,  restraining  the  company  from 
operating  its  line  in  the  principal  streets  after  a  certain 
period.  Afterwards,  however,  this  decision  was  reversed 
by  the  higher  court,  and  it  was  held  that  inasmuch  as  the 
company  was  operating  virtually  under  a  steam  railway 
franchise,  the  concession  granted  by  the  city  and  state, 
the  company  was  entitled  to  use  the  streets  on  which  its 
tracks  were  laid.  Under  the  franchise,  the  company  is 
not  required  to  pay  any  car  license,  or  any  per  cent,  on  the 
gross  receipts  into  the  city  treasury.  This  suit  has  been 
appealed  to  a  higher  court,  and  is  still  pending. 

Notwithstanding  the  difficulties  under  which  the  com- 
pany has  labored,  and  the  prejudices  engendered  by  the 
suits,  the  line  is  doing  a  better  traffic  to-day  than  ever, 
and  a  gradual  increase  is  noted  from  month  to  month, 
and  especially  over  the  corresponding  months  of  last  year, 
so  that  it  is  one  of  the  few  lines  in  the  country  on  which 
the  traffic  has  steadily  increased,  notwithstanding  the 
financial  depression  that  has  prevailed.  This  increase  of 
traffic  has  been  induced,  doubtless,  by  careful  manage- 
ment, and  by  attention  to  all  the  little  details  of  service 
which  make  a  line  popular  with  its  patrons.  ' 

The  city  terminal  of  the  line,  makes  a  loop  about 
the  government  building,  touching  a  corner  of  Fountain 
Square  as  do  all  the  other  lines  in  the  city,  with  one  ex- 
ception. The  first  division  is  divided  by  an  incline  plane 
which  starts  at  the  head  of  Main  Street,  on  which  the 
cars  are  transferred  to  the  upper  plane,  when  they  con- 
tinue their  course  over  a  thickly  settled  route  to  the  origi- 
nal terminal  of  the  line  at  the  entrance  to  the  Zoological 
Gardens  about  four  miles  from  the  Post  Office.  More 
recently,  the  tracks  have  been  extended  to  Carthage,  O., 
a  further  distance  of  four  miles,  to  which  the  passengers 


The  number  of  grades  is  very  considerable,  espec- 
ially on  the  approach  to  the  foot  of  the  incline,  where 
for  several  blocks  there  is  a  13  per  cent,  grade,  and 
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11. — DOUBLE  FUSE  BOX  AND  MAGAZINE- 
INCLINED  PLANE  RAILWAY. 
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FIG.  10. 


-LIGHTNING  ARRESTER  AND  CIRCUIT  BREAKERS— CINCINNATI 
INCLINED  PLANE  RAILWAY. 


are  transferred,  and  over  which  a  second  fare  is  required, 
so  that  the  entire  distance  is  about  eight  miles  from 
the  Post  Office,  embracing  a  single  track  mileage  of  six- 
teen miles. 


the  cars  are  run  upon  the  incline  trucks  over  a  sharp  curve 
on  the  grade.  The  grades  and  radius  of  curve  at  this 
point  have  been  somewhat  diminished,  so  that 
the  approach  is  much  easier  than  it  formerly 
was.  The  incline  is  a  double  track  road  960  ft.  in 
length,  and  has  a  varying  grade  from  35  to  25 
per  cent.,  the  total  rise  being  312  ft. 

Before  leaving  the  city,  the  line  crosses  the 
canal,  makes  the  ascent  of  the  inclined  plane, 
and  continues  on  over  the  brow  of  the  hill  to 
New  Mt.  Auburn,  Clifton  and  Avondale,  and  de- 
scends the  northern  slope,  where,  just  before 
reaching  the  power  station  at  St.  Bernard,  it 
recrosses  the  canal  at  the  same  level. 

The  line  is  operated  from  two  power  sta- 
tions; one  is  located  at  the  head  of  the  incline, 
and  forms  a  part  of  the  power  plant  which  hauls 
the  cars  up  the  incline.  The  buildings  and  repair 
shops  at  this  point  are  plain  wooden  structures, 
but  the  equipment,  although  not  in  all  respects 
up  to  that  employed  in  recently  constructed 
power  stations,  is  standing  up  well  under  the 
traffic,  and  has  made  a  very  excellent  record. 

The  station  equipment  consists  of  two  Lane 
&  Bodley  Corliss  engines  of  250  h.  p.  each,  and 
one  "Brown"  engine  of  150  h.  p.  These  are 
belted  to  a  countershaft,  from  which  two  No.  32 
and  four  No.  20  Edison  generators  are  operated. 
One  Ball  engine,  150  h.  p.,  formerly  employed  in 
this  station,  has  been  transferred  to  the  new  sta- 
tion near  the  terminal. 

The  boiler  equipment  consists  of  four  150 
h.  p.,  tubular  boilers  which  also  supply  steam  for 
the  engines  of  the  incline.  At  night  one  engine 
operates  the  entire  system,  and  frequently  fur- 
nishes power  for  all  the  cars,  the  average  num- 
ber operated  being  twenty-six. 

Included  in  the  electric  equipment  of  the 
station  is  a  lighting  arrester  and  attachments 
which  have  been  devised  by  the  electrician  of 
the  company,  and  since  the  placing  of  these 
arresters  in  the  circuit,  no  burnouts  have  occurred  from 
the  atmospheric  discharges,  and  the  lines  are  never  shut 
down  during  the  most  severe  electric  storms.  Although 
there  are  a  number  of  arresters  of  other  types  in  the  cir- 
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cuit,  this  is  always  the  first  to  operate.  The  arrester  shown 
at  A  (Fig.  20),  consists  of  two  carbon  brushes  attached  to 
a  lever  and  which  at  normal  position  are  held  about  one- 
sixteenth  of  an  inch  apart.  The  opposite  end  of  the  lever 
is  supported  above  a  magnet  which  serves  to  tip  the  lever 
and  break  the  arc  as  soon  as  it  is  formed. 

Supplementary  to  the  arresters  is  a  tripping  mechan- 
ism which  serves  to  throw  out  all  the  circuit  breakers 
whenever  the  arrester  operates.  This  mechanism  consists 
of  a  lever  and  two  weights,  one,  D,  shown  in  the  engrav- 
ing, and  the  other  beneath  the  floor,  and  cords  which 
connect  the  principal  lever  with  the  handles  of  the  circuit 
breakers.  The  tripping  weight  is  supported  by  a  cord 
and  hook  which  are  held  in  position  by  a  small  copper 
fuse,  C,  placed  in  a  horizontal  position,  and  which  forms 
part  of  the  ground  circuit  from  the  arrester.  In  case  an 
arc  is  formed  through  the  arrester,  the  fuse  blows,  which 
allows  the  trip  weight  to  drop.  This  unlatches  the  heavy 
weight  which  operates  to  open  the  circuit  breakers,  E, 
and  sounds  the  gong,  B.  Extra  fuses  are  kept  in  position 
beside  the  arrester,  and  as  fast  as  one  blows  a  new  one  is 
inserted,  and  the  circuit  breakers  are  immediately  re- 
turned to  position  by  the  attendants.  A  duplicate  arrester 
is  shown  at  A  2,  and  they  are  also  placed  at  intervals  along 
the  line. 

The  coal  for  this  station  is  hauled  by  wagons  about 
a  mile,  from  the  barges  on  the  river  to  the  foot  of  the  in- 
cline, where  it  is  dumped  into  coal  cars  which  are  attached 
to  the  incline  truck,  and  by  it  hauled  to  the  top  where 
the  coal  is  dumped  through  the  trestle,  and  delivered  at 
the  door  of  the  boiler  room. 

The  second,  or  new  power  station,  as  before  noted,  is 
located  at  Ludlow  Grove,  on  a  siding  of  the  Baltimore 
&  Ohio  Railroad,  irom  which  coal  is  delivered  direct  from 
the  cars  to  the  boiler  room.  The  manager  has  laid  in  a 
supply  of  coal  sufficient  for  operating  both  stations  until 
Christmas,  the  object  being  to  prevent  any  possible  delay 
on  account  of  a  coal  famine  that  might  be  the  result  of  the 
miners'  strike. 

This  new  station  is  a  frame  building  with  a  corru- 
gated iron  sheeting,  the  engine  and  boiler  rooms  being 
separated  by  a  considerable  space.  The  equipment  con- 
sists of  a  250  h.  p  ,"  Brown "  engine  manufactured  by 
I.  &  E.  Greenwauld  of  Cincinnati.  This  is  belted  to  a 
countershaft,  from  which  two  No.  32  Edison  generators 
are  operated.  There  is  also  the  Ball  engine  which  has 
been  transferred  from  the  other  station  as  above  noted. 
Three  tubular  boilers  of  150  h.  p.,  each  supply  the  steam 
which  is  led  from  the  boilers  to  the  engines  in  an  under- 
ground main. 

When  the  station  was  first  constructed,  the  supply 
pipe  led  from  the  top  of  the  boiler  across  to  the  engine 
room,  and  was  depressed  to  connect  with  the  cylinders, 
in  which  position  the  pipe  vibrated  considerably  from  the 
reaction  of  the  exhaust,  so  much  so  that  it  was  impossible 
to  keep  the  joints  tight,  and  the  leakage  of  steam  kept 
the  engine  and  boiler  room  in  a  damp  condition.  Since  the 
supply  pipe  was  placed  under  the  ground,  no  leakage  has 
occurred.  The  feedwater  is  drawn  from  artesian  wells  and 
leads  through  a  feedwater  heater. 

The  station  is  kept  in  an  exceptionally  neat  and  tidy 
condition,  and  the  engineer  has  given  it  an  air  of  comfort 
and  produced  a  pleasing  effect  by  painting  the  engine 
and  generator  parts  in  brilliant  colors.  The  same  prac- 
tice of  painting  the  flywheels  and  generator  fields  in  bright 
colors,  is  also  practised  in  the  old  station,  the  edge  of  the 
flywheel  rims  being  a  bright  yellow,  and  the  generator, 
fields  a  scarlet. 

ROLLING  STOCK. 

The  company  owns  forty-two  cars,  but  the  average 
number  operated  is  twenty-six.  The  closed  cars  have 
cross  seats,  and  the  end  doors  are  placed  to  one  side,  the 
end  seat  in  each  case  being  longer  than  the  other,  and  is 
backed  against  the  end  of  the  car. 

The  trucks  are  one  of  the  early  types  of  Brill  manu- 
facture, and  the  Sprague  No.  6  double  reduction  motors 
are  employed,  and  although  they  have  been  long  in  ser- 
vice, are  still  working  well.  This  is  a  single  trolley  road, 
and  is  the  only  single  trolley  operated  in  the  city. 


Formerly  the  car  fuse  box  was  placed  under  the 
seats,  and  sometimes,  especially  when  approaching  the 
the  incline  over  the  steep  grade  noted  above,  the  fuse  would 
blow,  which  tended  to  frighten  the  passengers.  More  re- 
cently a  double  fuse  box  has  been  provided,  and  this  is 
attached  in  the  usual  manner  under  the  side  of  the  car. 
The  fuse  box  being  double,  as  noted  in  the  engraving 
(Fig.  11),  in  case  one  fuse  blows  the  motorman  has  only 
to  throw  the  switch  handle,  which  brings  the  second  fuse 
into  service.  The  box  is  also  provided  with  a  magazine 
or  separate  apartment,  in  which  extra  fuses  are  kept,  so 
that  the  fuse  box  is  readily  re-equipped  in  case  the  fuse 
burns  out.  It  is  the  duty  of  the  inspector  to  notice  that 
extra  fuses  are  always  provided  in  the  magazines.  The 
rolling  stock  also  includes  six  open  cars  which  were  built 
by  the  American  Car  Company. 

There  has  been  no  change  in  the  return  circuit  since 
the  line  was  constructed,  except  the  keeping  up  of  repairs, 
by  renewing  bond  wires,  etc.  The  track  being  con- 
structed with  No.  58  Johnson  girder  rails  supported  on 
chairs,  requires  considerable  repairing. 

The  city  authorities  will  require  the  company  to  re- 
equip  the  lines  with  a  full  grooved  girder  rail,  just  like 
that  employed  by  the  Cincinnati  Street  Railway  Company. 

EMPLOYES. 

Motormen  and  conductors  are  paid  $2  per  day  after  the 
first  six  months'  service,  but  begin  at  $1.75.  Before  being 
assigned  to  duty,  they  are  required  to  serve  as  students 
under  three  different  motormen,  and  also  to  work  in  the 
machine  shops  until  they  become  familiar  with  the  elec- 
tric equipment.  They  are  then  examined  by  the  electri- 
cian of  the  company,  and  go  on  as  extras.  The  hiring 
and  discharge  of  the  car  men  is  entirely  in  the  hands  of 
the  manager.  The  fare  is  five  cents  over  each  division. 
Round  trip  tickets  are  sold  to  residents  over  the  two 
divisions  for  fifteen  cents.  The  cars  carry  the  United 
States  mail  and  deliver  pouches  to  five  different  offices. 
The  motormen  who  carry  the  mail  receive  a  special 
appointment  or  a  detail  from  the  post  office  authorities. 

The  employes  are  required  to  wear  uniforms,  and  to 
carry  watches,  which  are  to  be  kept  with  the  clock  at  the 
company's  headquarters.  A  deposit  of  $25  is  required 
from  the  motormen  and  conductors  as  a  guarantee  of 
faithful  service. 

H.  P.  Bradford,  the  general  manager,  was  formerly 
the  superintendent  of  the  lines  in  Little  Rock,  Ark.,  and 
at  the  time  of  H.  M.  Littell's  transfer  to  New  Orleans,  a 
year  and  a  half  ago,  Mr.  Bradford  assumed  control  of  the 
system. 

ZOOLOGICAL  GARDENS. 

As  noted  above,  the  first  division  of  this  system  term- 
inates at  the  entrance  to  the  Zoological  Gardens.  These 
gardens  have  a  world-wide  reputation,  and  are  claimed 
to  have  a  finer  collection  of  animals  and  birds  than  are 
to  be  found  in  any  similar  institution  in  the  country,  and 
it  is  the  only  institution  of  the  kind  that  has  been  built 
and  managed  entirely  by  private  enterprise  without  muni- 
cipal aid.  The  grounds  embrace  a  tract  of  forty-five 
acres,  broken  up  in  plateaus,  ravines  and  ridges,  and 
thoroughly  improved  and  shaded  with  a  selection  of  choice 
trees  and  shrubbery,  so  that  the  natural  features  are  not 
among  the  least  of  the  gardens'  attractions. 

The  cages,  houses  and  apartments  for  the  accommoda- 
tion of  the  animals  are  of  stone  and  iron,  and  constructed" 
in  a  very  tasty  and  thorough  manner,  being  located  in 
different  parts  of  the  grounds,  so  that  every  turn  in  the 
driveways  brings  one  to  some  new  station  with  new  at- 
tractions. The  collection  embraces  about  1,500  speci- 
mens, gathered  from  all  parts  of  the  world,  and  all  are 
kept  in  an  exceptionally  fine  condition,  and  have  become 
so  thoroughly  acclimated,  that  they  seem  to  enjoy  life  in 
captivity  equally  as  well  as  on  their  native  heaths.  Ad- 
ditional attractions  in  the  way  of  music,  athletic  feats, 
fireworks  are  provided  during  the  summer  season,  all  of 
which  tend  to  induce  a. large  pleasure  traffic  over  the  lines 
of  the  Inclined  Plane  Street  Railway  Company.  A  charge 
of  twenty-five  cents  is  made  for  admission  to  the  grounds. 
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The  Pendleton,  Mt.  Lookout  &  East  Walnut  Hill  Railway. 

This  is  a  suburban  steam  dummy  line,  and  connects 
with  the  electric  cars  of  the  Cincinnati  Street  Railway 
Company's  system  at  Eastern  Avenue.  The  line  is  about 
two  miles  in  length,  and  is  operated  by  self-contained, 
six  wheel  motor  cars,  the  engine  being  mounted  in  the 
cab,  supported  by  one  pair  of  wheels,  the  other  end  of 
the  car  resting  on  a  four  wheel  truck.  Trail  cars  are 
employed  as  occasion  requires. 

The  line  is  being  equipped  for  electric  traction,  and 
General  Electric  motors  are  being  employed.  It  is  ex- 
pected the  change  will  be  effected  during  the  present 
season.  The  line  is  operated  under  the  management  of 
C.  H.  Kilgour. 

Mt.  Auburn  Cable  Railway. 

This  line,  which  is  four  miles  in  length,  was  built  in 
1888-89  for  the  purpose  of  conveying  passengers  to  the 
heights  known  as  Mt.  Auburn,  to  reach  which,  over  the 
then  existing  lines,  a  fifteen  cent  fare  was  required.  The 
moving  spirit  in  the  enterprise  was  Henry  Martin,  who 
owned  considerable  property  in  the  neighborhood,  and 
was  himself  a  resident  of  Mt.  Auburn,  and  who  became 
president  of  the  company. 

The  line  starts  on  Sycamore  Street,  at  its  junction 
with  4th,  crosses  the  canal  and  ascends  the  heights,  ter- 
minating at  the  Avondale  Town  Hall.  The  ascent  of  the 
bluff  is  over  a  9%  to  13  per  cent,  grade,  2,200  ft.  in  length, 
terminating  near  the  summit  on  a  reverse  curve,  which  is 
shown  in  the  accompanying  illustration.  Just  before 
reaching  the  reverse  curve  the  line  makes  a  right  angle 
turn  into  Auburn  Street. 

The  line  has  had  a  checkered  history.  In  the  first 
few  years  of  its  existence  it  enjoyed  a  liberal  traffic,  which 
was  afterwards  decreased  by  having  been  paralleled  by 
an  electric  line  of  the  Cincinnati  Street  Railway  Com- 
pany's system,  and  in  March,  1892,  fire  destroyed  the 


The  roadbed  has  been  considerably  improved,  and  the 
whole  line  seems  to  be  in  a  better  condition  than  it  was 
three  years  ago,  when  we  made  our  first  visit  to  the  plant. 

The  streets  along  the  route  are  being  rapidly  built 
up  with  a  fine  class  of  houses,  and  when  a  city  terminal,  as 
is  now  contemplated,  is  obtained  near  the  Post  Office 


FIG.  13. — COMPOUND  CURVE  ON  13  PER  CENT  GRADE- 
AUBURN  CABLE  RAILWAY  CO.,  CINCINNATI. 


-MT. 


FIG.  12. — POWER  STATION— MT.  AUBURN  CABLE  RAILWAY  CO.,  CINCINNATI. 

power  station,  so  that  traffic  was  interrupted  for  a  period 
of  103  days,  until  a  new  station  could  be  built  and 
equipped.  During  this  interval  traffic  sought  other  lines, 
and  has  not  since  wholly  returned  to  the  cable. 

About  eight  months  ago  the  property  was  placed  in 
the  hands  of  Alfred  Hill,  receiver.  Traffic  has  steadily 
gained  during  each  month  of  the  present  year,  and  the 
line  is  now  carrying  about  5,000  passengers  per  day. 
Effort  is  being  made  to  reorganize  the  company  and  se- 
cure sufficient  capital  to  place  the  road  on  a  solid  basis. 


and  Fountain  Square,  it  will  doubtless  become  a  good 
paying  property. 

The  new  power  station,  illustrated  in  Fig.  12  was 
built  on  the  site  of  the  one  destroyed  by  fire,  at  the  corner 
of  Highland  and  Saunders  Streets, 
and  is  a  one  story  building  with 
basement. 

The  power  equipment  occupies 
the  basement,  and  there  are  of 
fices  on  the  first  floor,  while  the 
greater  portion  of  the  first  floor  is 
occupied  by  the  car  repair  shops. 
The  fire  destroyed  twenty-four  cars, 
and  a  new  equipment  was  pur- 
chased, for  the  most  part  from  the 
St.  Louis  Car  Company.  Some 
new  cars  are  being  built  in  the  com- 
pany's shops. 

The  cars  are  operated  in  trains 
consisting  of  a  grip  and  trailer,  open 
cars  in  summer  and  closed  cars  in 
winter.    The  grip  cars  are  of  the 
combination   type   and  provided 
with  seats  as  well  as  the  trailers, 
and  the  trailers  are  provided  with 
an  emergency  slot  brake,  which  is 
operated  by  a  hand  wheel  from  the 
center  of  the  car.    It  is  considered 
safer  to  operate  over  the  steep  grade 
with  two  cars  than  with  one,  as  in 
case  the  brake  mechanism  of  one 
car  should  fail,  the  other  may  be 
employed.     A  wheel  screw  grip, 
which  has  already  been  described  in 
these  columns,  is  employed.  The 
grip  jaws  are  now  made  of  cast 
iron.    Formerly  phosphor  bronze  was  employed,  which 
sometimes  failed  to  haul  the  loaded  cars  over  the  steepest 
points  in  the  grade.    The  life  of  the  cast  iron  jaw  is  from 
ten  to  twelve  days,  while  that  of  the  phosphor  bronze  was 
only  about  seven.    The  iron  jaw  never  fails  to  hold  the 
rope. 

During  the  history  of  the  road  a  runaway  has  never 
occurred,  and  a  gripman  has  never  lost  control  of  a  car, 
although,  in  a  few  instances,  it  has  been  necessary  to  back 
down  the  grade.    It  is  necessary  for  the  gripman  to  re- 
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lease  the  rope  seven  times  on  a  trip,  but  the  rope  has  not 
been  cut,  but  once,  in  three  years'  service.  The  cars  have 
also  been  recently  equipped  with  track  brakes,  devised 
by  the  superentendent  of  the  company,  G.  Levins.  The 
number  of  trains  now  operated  is  from  eleven  to  thirteen, 
depending  upon  the  amount  of  traffic. 

The  power  equipment  consists  of  two  Lane  &  Bodley 
engines,  Corliss  type,  of  350  h.  p.  each,  which  were  rebuilt 
after  the  fire.  The  same  shafting  was  also  employed,  but 
new  gear  wheels  and  winding  drums  were  substituted  for 
the  old  equipment.  The  latter  are  provided  with  the 
Walker  differential  rings,  and  both  are  driven  by  inter- 
mediate gears  The  plant  is  working  in  a  highly  satis- 
factory manner.  The  ropes  are  operated  in  two  sections, 
one  being  about  three  miles  in  length,  the  other  five  miles, 
are  run  at  a  speed  of  eight  and  ten  miles  per  hour  respect- 
ively. 

The  four  boilers  are  of  the  tubular  type,  of  350  h.  p. 
each.  Pittsburgh  coal  is  employed,  which  costs,  delivered, 
$1.75  per  ton,  being  hauled  about  two  and  a  half  miles  in 
wagons,  and  it  requires  about  six  tons  per  day  to  operate 
the  plant. 

A  new  carrying  pulley  has  been  substituted  for  the 
old  pulleys  which  were  of  the  combination  type,  and 
weighed  about  fifty  pounds  each.  The  new  pulleys  are 
solid,  and  weigh  twenty-five  pounds  each.  These  last 
much  longer  than  the  old  ones,  and  with  them  it  requires 
much  less  power  to  operate  the  ropes.  The  track  was 
constructed  with  yokes  four  feet  apart,  and  the  rails, 
which  are  of  the  girder  type,  weigh  fifty-six  pounds  per 
yard,  and  were  laid  with  suspended  joints.  As  noted 
above,  the  joints  have  been  recently  raised  and  supported 
on  blocks,  and  since  these  repairs  have  been  made,  includ- 
ing the  renewal  of  the  carrying  sheaves,  a  saving  of  three 
tons  per  day  is  made  in  the  coal  consumption.  This  sav- 
ing strikingly  illustrates  the  importance  of  a  smooth  track 
in  street  railway  traffic.  The  extra  amount  of  power 
required  to  operate  over  a  track  with  low  joints  is  not 
generally  realized  by  either  cable  or  electric  railway  man- 
agers. 

Crossover  switches  are  employed  at  the  terminals,  the 
trailer  being  shifted  by  hand.  The  grip  car  runs  either 
end  first. 

The  fare  is  five  cents.  A  special  fare  of  six  tickets  for 
twenty-five  cents  is  given  from  the  city  terminal  to  the 
foot  of  the  hill,  and  children's  tickets  are  sold  for  three 
cents.  After  seven  o'clock  in  the  evening,  and  also  on 
Sundays  and  holidays,  during  the  summer  season,  passen- 
gers are  carried  the  round  trip  for  one  fare,  in  case  they 
do  not  leave  the  car. 

Conductors  and  gripmen  are  paid  $2  per  day,  or 
twenty  cents  a  trip.  A  deposit  of  $50  is  required  from 
conductors,  and  $25  from  gripmen. 

The  regular  fares  are  recorded  on  a  Meaker  register, 
and  special  fares  on  a  trip  slip  with  a  punch.     C.  B.  F. 


The  Jersey  City,  Hoboken  &  Rutherford  Eleetrie 
Railway. 

The  line  of  the  Jersey  City,  Hoboken  &  Rutherford 
Electric  Railway  Company  is  approaching  completion,  and 
operations  will  commence,  it  is  thought,  during  July. 
The  eastern  terminus  of  this  line  will  be  at  the  Barclay 
Street  Ferry,  Hoboken,  and  its  Western  terminus  at 
Rutherford,  where  it  will  connect  with  the  Paterson,  Pas- 
saic &  Rutherford  road  which  extends  to  Carlstadt. 
Connection  will  also  be  made  at  this  point  with  the  New 
York  &  Greenwood  Lake  branch  of  the  Erie  Railroad, 
and  arrangements  have  been  made  for  handling  the 
excursion  traffic  in  connection  with  this  road. 

The  power  house  will  be  built  on  the  Hackensack 
River,  and  is  being  constructed  by  Westinghouse,  Church, 
Kerr  &  Company.  It  will  employ  the  kodak  equipments 
throughout.  At  the  Hoboken  end  of  the  line  a  number  of 
interesting  engineering  problems  will  be  cared  for,  includ- 
ing a  trestle  on  2nd  Street  about  300  ft.  long,  at  the  point 
of  crossing  the  steam  railroad  tracks. 

The  president  of  the  company  is  Charles  L.  Johnson, 


who  is  also  president  of  the  Paterson,  Passaic  &  Ruther- 
ford Railway  Company. 


Michigan  Street  Railway  Association. 


The  advantages  shown  to  be  afforded  by  membership 
in  a  state  street  railway  association  has  led  to  the  forma- 
tion of  a  new  society  of  this  kind,  that  of  the  street 
railway  companies  in  Michigan.  A  meeting  of  the  com- 
panies of  this  state  was  held  at  Grand  Rapids,  June  5, 
and  an  organization  perfected  to  be  known  as  the  "Michi- 
gan Street  Railway  Association."  The  following  officers 
were  elected  to  serve  until  the  regular  meeting  to  be  held 
in  the  same  city  September  19,  1894:  President,  W.  L. 
Jenks,  City  Electric  Railway  Company,  Port  Huron, 
Mich;  vice-president,  W.  Worth  Bean,  St.  Joseph  &  Ben- 
ton Harbor  Railway  &  Light  Company,  St.  Joseph,  Mich.; 
secretary  and  treasurer,  B  S.  Hanchett,  Jr.,  Consolidated 
Street  Railway  Company,  Grand  Rapids,  Mich. 

The  Executive  Committee  consists  of  the  officers  of 
the  Association  and  David  H.  Jerome,  City  of  Saginaw 
Street  Railroad  Company,  Saginaw,  Mich,  and  Strathearn 
Hendrie,  Wyandotte  &  Detroit  River  Company,  Detroit, 
Mich. 


Electric  Freight  Cars  in  Spokane. 


An  important  and  somewhat  novel  application  of 
electricity  has  in  the  last  three  months  been  made  by  the 
Spokane  Street  Railway  Company  in  the  City  of  Spokane, 
Wash.,  in  the  propulsion  of  freight  cars  loaded  with  wheat 
and  flour  over  certain  streets  of  the  city  between  the  steam 
railroad  depots  and  the  mills. 

For  the  past  three  years  the  question  of  trackage 
facilities  from  the  steam  railroads  to  the  water  power  and 
the  mills  has  been  one  which  has  been  under  serious  con- 
sideration in  Spokane,  and  though  many  plans  have  been 
proposed  to  settle  it,  so  far  it  has  not  received  a  satisfac- 
tory solution,  the  mills  being  to-day  without  permanent 
steam  trackage  facilities  to  and  from  the  railroads  center- 
ing in  the  city.  So  far  the  output  of  these  flour  mills  has 
been  handled  by  means  of  teams,  and  it  was  with  the 
object  of  temporarily  relieving  the  needs  of  the  flour  mills 
in  this  respect  that  the  Spokane  Street  Railway  Company 
in  March  last  applied  to  the  City  Council  for,  and  ob- 
tained, an  ordinance  giving  the  company  "  the  right  to 
haul  cereals  and  the  products  of  cereals  on,  along  and 
over  certain  streets  and  street  railway  lines  in  the  city  of 
Spokane." 

Connection  now  exists  between  the  Northern  Pacific 
Railroad  transfer  tracks  and  two  of  the  mills,  the  C  &  C 
Mill  and  the  Echo  Mill;  but  the  ordinance  provides  for 
service  if  necessary  from  any  and  all  of  the  flour  mills  to 
any  and  all  of  the  steam  railroad  depots,  as  well  as  the 
Northern  Pacific,  and  it  specifies  that  the  company  shall 
lay  such  track  and  make  such  connections  whenever  called 
upon  to  do  so  by  the  City  Council  or  by  any  of  the  other 
mills.  The  ordinance  provides  that  "the  company  shall 
haul  all  cereals  and  the  products  of  cereals  from  any 
railroad  affected  to  any  mill  on  such  roads  at  a  charge 
not  greater  than  twenty  cents  per  ton,  and  if  the  cars  are 
loaded  both  ways  the  charge  shall  not  exceed  fifteen  cents 
per  ton  each  way.  This  sum  shall  be  inclusive  of  the  cost 
of  handling  from  steam  cars  to  the  electric  cars,  and  five 
tons  shall  constitute  a  minimum  carload."  The  ordinance 
also  provides  that  in  the  case  of  any  mill  owning  its  own 
car,  the  company  will  supply  current  and  right  of  way 
over  its  tracks  to  any  depot  reached  at  a  charge  for  the 
service  of  a  sum  not  to  exceed  $2  per  car  per  day.  With 
one  car  such  as  that  now  in  use  the  wheat  in  and  flour  out 
of  a  1,000  bbl.  mill  can  be  handled  in  fifteen  round 
trips,  or  in  one  day's  work.  The  capacity  of  the  car  is 
12,000  lbs.  or  200  bhls.  of  wheat.  In  the  month  of 
February  the  car  handled  in  230  hours,  rnnning  between 
the  dry  kilns  and  the  mill,  some  64,000  bhls.  of  wheat. 

As  the  ordinary  tracks  of  the  electric  railways  are 
used  for  this  freight  car,  and  as  the  curvature  of  the  com- 
pany's lines  had  to  be  considered,  necessity  compelled  the 
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design  of  electric  freight  cars  specially  arranged  for  this 
work.  As  a  result,  a  very  ingenious  car  was  designed  by 
the  manager  of  the  company  and  was  built  in  the  com- 
pany's car  shop.  The  car  is  twenty  feet  long  over  all, 
and  twelve  feet  long  inside;  outside  width  six  feet;  five 
feet  six  inches  high  inside  from  the  floor  level  to  the  roof. 
In  external  appearance  it  is  like  an  ordinary  box  car,  but 
beneath  the  inside  floor  of  the  car  is  a  hopper,  and  the 
floor  opens  up  in  two  halves  from  the  center  of  the  car, 
each  half  of  the  bottom  falling  over  to  the  end  of  the  car. 
When  the  floor  is  level  over  the  hopper  it  is  the  same 
height  from  the  rails  as  the  floor  of  an  ordinary  steam 
freight  car,  which  is  about  four  feet. 

The  maximum  speed  of  the  car  is  six  miles  an  hour; 
it  is  mounted  on  a  Brill  No.  21  truck,  six  feet  six  inch 
wheel  base,  with  thirty  inch  wheels.  The  electrical  equip- 
ment consists  of  two  Edison  No.  8,  double  reduction  street 
car  motors.  The  speed  of  these  motors  was  reduced  by 
special  rewinding  from  their  normal  rate  of  1,000  revolu- 
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tions  to  500  or  600  revolutions  per  minute.  These  motors 
are  controlled  by  an  ordinary  rheostat  and  ordinary  re- 
verse switches,  cutouts,  etc,,  and,  instead  of  a  crank,  a  lever 
brake  is  used  for  braking  purposes,  which  works  more 
quickly. 

When  the  car  is  loaded  it  is  run  to  the  front  of  the 
mill,  where  it  comes  to  a  stop  over  the  mill  sink.  The 
hopper  is  furnished  at  its  lowest  point  with  a  sliding  steel 
gate.  This  steel  gate  is  then  drawn  and  in  less  than  a 
minute  the  contents  of  the  car  fall  into  the  mill  sink,  and 
from  thence  it  is  conducted  by  elevators  up  into  the  mill 
for  grinding.  The  hopper  is  then  closed  over  by  throw- 
ing down  the  hinged  floors  of  the  car,  and  the  car  is  then 
loaded  with  flour  for  transfer  to  the  steam  railroads.  A 
larger  car  of  the  same  design  is  now  being  built  by  the 
company  to  handle  increased  business. 

The  car  has  now  been  on  the  road  for  three  months, 
and  has  never  been  to  the  shops  for  repairs.  There  are 
of  line  over  which  the  car  travels 
and  ^y2  per  cent,  grades  and  a  55 
car  travels  over  them  as  smoothly 
the  straight  and  level  track.  The 
car  has  been  found  exceedingly  convenient  on  several 
occasions  for  the  handling  of  macadam  on  the  road  be- 
tween the  rails.  Macadam  is  loaded  into  the  hopper 
portion  of  the  car,  and  when  its  distribution  is  required 
the  steel  gate  is  drawn,  the  current  is  thrown  on,  and  the 
car  delivers  its  macadam  evenly  on  the  track  proposed  to 
be  surfaced. 


one  or  two  pieces 
having  5  per  cent, 
deg.  curve,  and  the 
and  as  rapidly  as  on 


Up  to  the  present  all  grain  has  been  transferred  from 
the  steam  cars  to  the  electric  car  by  hand,  but  the  super- 
intendent of  the  company,  Mr.  Knowles,  is  now  perfecting 
an  electric  power  shovel  and  elevator  arrangement, 
whereby  all  grain  will  be  moved  out  of  the  steam  cars  by 
the  shovel  and  dumped  into  the  boot  of  the  elevator, 
which,  running  also  by  electricity,  will  lift  the  grain  to  a 
bin,  from  which  it  will  flow  by  gravity  into  the  electric 
freight  car. 

When  the  ordinance  was  first  introduced  into  the 
Council  considerable  opposition  was  manifested  on  the 
part  of  some  of  the  property  owners  on  the  streets  covered 
by  the  ordinance,  who  supposed  that  this  work  was  going 
to  depreciate  the  value  of  their  street  frontage.  Since 
then,  however,  they  are  unanimous  in  its  favor,  and  as 
the  route  selected  is  on  a  street,  the  property  on  which  is 
most  suitable  for  wholesaling  purposes,  some  of  the  prop- 
erty owners  are  already  agitating  the  question  ot  putting 
spur  tracks  into  their  property,  so  that  freight  in  general 

can  be  handled  in  and 
out  in  less  than  carload 
lots,  thus  doing  away 
with  the  cost  of  dray- 
age  between  the  whole- 
sale establishments  and 
the  depots.  The  last 
two  months  of  operation 
has  demonstrated  that 
even  with  the  conven- 
ience now  perfected  the 
mill  product  can  be  han- 
dled at  a  less  charge  per 
steam  freight  car  than 
the  switching  charges 
prevailing  in  the  city, 
viz. ,  $2.50  per  car.  The 
development  of  the  plan 
started  in  Spokane  will 
no  doubt  be  watched 
with  interest  by  the 
electrical  fraternity,  and 
the  use  of  the  street  car 
tracks  in  cities  for 
freight  purposes  may 
prove  to  be  a  consid- 
erable source  of  revenue 
to  the  street  railway 
companies. 

The  accompanying 
cut  shows  an  exterior 
view  of  the  car,  and  is  from  a  photograph  taken  last  spring. 

 ^»  «  ■  1  »   

A  Sprinkling  Car  at  Toronto. 


The  Toronto  Railway  Company  has  recently  installed 
upon  its  line  a  sprinkling  car  which  has  been  in  operation 
for  a  short  time  and  is  proving  very  satisfactory.  The 
tank  was  built  by  a  local  firm  and  holds  2,800  gallons  of 
water.  It  was  mounted  in  the  company's  own  shops  on  a 
Taylor  improved  truck.  It  takes  about  five  minutes  to 
fill  the  tank,  and  from  one  filling  the  car  will  sprinkle 
about  ten  miles  of  single  track. 

The  railroad  company  has  entered  into  a  contract 
with  the  city  to  sprinkle  the  railway  portions  of  the  streets 
at  sixty-five  cents  per  mile  for  four  sprinklings  per  day. 

The  company  has  something  over  forty  miles  of  street, 
and  estimates  that  the  car  will  bring  in  gross  at  least  $25 
a  day  for  the  service  above  mentioned. 


The  Bremen  Bergbahn  or  hill  railway  near  Bremen, 
Germany,  was  opened  to  public  traffic  April  16,  1S94. 
This  is  the  first  rack  railway  in  Germany  operated  by 
electricity,  and  was  constructed  by  Siemens  &  Halske,  of 
Berlin. 

The  gripmen  and  conductors  of  the  Third  Avenue 
Street  Railway  Company,  of  New  York,  had  their  wages 
raised  May  28.  Hereafter  the  gripmen  will  receive  $2.50, 
and  the  conductors  $2.25  per  day. 
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The  Electric  Railway  of  Genoa,  Italy. 


According  to  M.  Edouard  Hospitalier,  the  eminent 
French  electrician,  the  few  electric  tramways  now  oper- 
ated in  Europe  are  a  disgrace  to  the  civilization  of  that 
respectable  quarter  of  the  world,  but  happily  they  are 
also  an  excellent  sign  of  an  awakening  to  benefits  of  which 
the  new  world  has  known  how  to  take  a  large  share.  The 
house  of  Siemens  &  Halske  whose  Berlin  road  was  one  of 
the  first  ever  laid  down  in  Europe,  and  whose  Buda-Pesth 
line  is  said  to  be  the  only  successful  conduit  electric  road 
in  the  world,  has  done  perhaps  more  than  any  other 
company  or  individual  to  bring  home  to  the  European 
mind  the  many  advantages  of  the  electric  street  car  system. 

An  interesting  road  has  just  been  installed  by  this 
house  in  the  famous  city  of  Genoa,  which  has  ever  been 
a"  city  of  innovations,  and  which  gave  to  the  world  the 
greatest  of  modern  innovators — the  discoverer  of  America; 
and  the  streets  along  which  marched  the  captives  from 
the  Algerine  coasts  now  ring  to  the  sound  of  the  electrical 
car  gong  and  the  hum  of  the  trolley  contact. 

The  line  in  question  runs  at  present  from  the  Piazza 
Corvetto  through  the  Via  Assarotti  to  the  Piazza  Manin 
where  it  terminates  near  the  generating 
station.  Another  is  in  course  of  con- 
struction to  run  from  the  Piazza  Cor- 
vetto along  the  Via  San  Filippo,  Via 
Giacomo  and  the  Via  Serra  to  the  Piazza 
Brignole,  while  another  will  run  from  the 
Via  Circonvallazione  to  St.  Ugo. 

The  system  used  is  the  overhead 
trolley  line  system,  and  in  the  careful 
method  of  insulation  of  the  supply  wires, 
their  height  above  the  roadway,  the 
method  of  suspension,  and  the  extreme 
care  with  which  all  the  details  of  con- 
struction are  carried  out,  the  road  may 
be  considered  as  perfect  as  any  yet  in- 
stalled in  Europe.  Strange  to  say,  the 
project  met  with  no  great  opposition  on 
the  part  of  ignorant  editors,  nor  have  any 
objections  yet  been  raised  to  the  appear- 
ance of  the  overhead  conductors. 

The  power  house  and  its  equipment 
have  been  laid  out  with  a  view,  not  only 
of  supplying  the  needs  of  the  present 
line,  but  also  of  the  extensions  either 
under  construction  or  in  contemplation. 
The  completed  house  will  have  three  sets 
of  boilers,  three  engines  and  three  gener- 
ators, besides  one  set  of  boilers,  one  en- 
gine and  one  generator  as  a  reserve  unit. 
At  present,  only  one  set  of  two  boilers, 
one  engine  and  one  generator  are  in  operation,  the  current 
generated  by  this  combination  being  sufficient  for  present 
needs. 

The  power  house  is  located  about  three-quarters  of  a 
mile  from  the  present  terminus  at  the  Piazza  Manin,  on 
the  road  from  the  Porta  Pila  to  Stagliano.  The  engine  is 
of  the  vertical,  compound,  condensing  type,  with  cylinders 
superposed  in  tandem,  and  was  constructed  in  the  shops 
of  F.  Tosi,  of  Legnano.  The  governor  system  is  Ameri- 
can, the  governor  weights  being  mounted  on  the  shaft  like 
a  second  flywheel.  The  bearings  are  all  of  the  best  anti- 
friction metal.  The  diameter  of  the  low  pressure  cylinder 
is  18.7  ins.,  that  of  the  high  pressure  cylinder,  12.08  ins., 
and  the  piston  stroke  is  14  ins.  The  engine  operates  at 
260  revolutions  per  minute,  giving  150  h.  p.  normal,  and 
200  h.  p.  maximum.  The  condenser  is  operated  by  a  slow 
speed,  horizontal  engine  which  also  operates  a  pump  sunk 
in  a  well  for  keeping  the  water  for  the  condenser  up  to 
level,  even  in  the  dry  weather.  One  condenser  serves  for 
two  engines.  The  boilers  are  of  the  Cornish  type,  with 
double  grates  and  soft  steel  bodies.  They  are  5.1  ft.  in 
diameter  and  24^  ft.  long,  with  a  heating  surface  of 
about  67  sq.  yds.  The  normal  pressure  is  about  10.5 
atmospheres.  Water  is  supplied  by  two  duplex  steam 
pumps,  one  being  held  in  reserve. 

The  electric  generators  are  of  the  compound  wound, 


interior  pole  Siemens  &  Halske  railway  type,  generating 
200  amperes  at  525  volts  when  making  420  revolutions  per 
minute.  Each  is  fitted  with  four  brushes,  which  can  all 
be  operated  as  a  single  unit,  resting  on  a  commutator 
with  260  sections.  The  resistance  of  the  armature  is  .003 
of  an  ohm,  that  of  the  fields  3.6  ohms,  while  the  efficiency 
is  about  94  per  cent.  The  generators  are  insulated  by 
running  the  base  frame  bolts  into  a  mixture  of  sulphur, 
glass  and  pitch  set  in  porcelain  insulators  filled  with  oil, 
and  cemented  into  the  foundations.  The  bolts  themselves 
are  insulated  by  wooden  blocks  and  leather  washers. 

The  switchboard  shown  in  the  background  of  the 
illustration  of  the  engine  and  dynamo  room  carries  three 
rheostats,  three  200  ampere  ammeters,  one  550  volt  volt- 
meter, three  main  switches,  six  200  ampere  cut-outs,  four 
lightning  arresters  with  magnetic  blowout,  a  differential 
voltmeter  for  parallel  working,  and  three  magnetic  circuit 
breakers.  The  line  is  divided  up  into  sections  so  that 
each  part  may  be  cut  out  as  desired  for  test  or  repairs. 

The  feeders  and  return  run  from  the  station  to  the 
Piazza  Manin,  a  distance  of  1,367  yds.,  in  two  cables  con- 
taining four  7.5  m.  m.  wires  each,  on  poles  erected  forty- 
four  yards  apart.    Of  the  eight  wires,  four  are  return 


FIG.  1— INTERIOR  OF  STATION— ELECTRIC  RAILWAY  AT  GENOA,  ITALY. 

wires  and  are  soldered  to  the  rails,  while  four  are  carried 
to  the  trolley  wires. 

The  rails  are  of  the  Phoenix  channeled  girder  type 
set  on  ties  in  a  massive  granite  pavement.  The  line  in 
the  Via  Assarotti  is  single  track  throughout  with  the  ex- 
ception of  one  turnout.  The  return  is  provided  for  by  a 
careful  bonding  of  each  rail  with  a  copper  band  securely 
riveted.  So  perfect  is  the  return  that  no  trouble  has 
been  experienced  with  the  telephone  or  telegraph  service, 
although  their  earth  plates  are  occasionally  very  near  the 
street  railway  wires. 

The  span  wire  supports  in  the  city  are  of  ornamental 
cast  iron,  and  are  fixed  to  the  walls  of  the  houses  by  a 
circular  iron  plate  and  four  bolts,  the  insulation  between 
the  support  proper  and  the  house  being  obtained  by  two 
creosoted  cones  of  wood.  Each  support  carries  also  a 
porcelain  skirted  insulator,  to  which  is  attached  the  span 
wire.  In  places  where  poles  are  used  instead  of  these  wall 
supports,  a  pole  line  insulator  of  similar  form  is  used. 
The  span  wires  of  galvanized  wire  are  one-fifth  of  an  inch 
in  diameter  and  the  trolley  wire  of  phosphor  copper 
.28  in.  in  diameter.  This  is  carried  at  a  height  of  twenty- 
two  and  a  half  feet  above  the  roadway.  The  trolley  wire 
is  not  suspended  in  a  right  line  directly  above  the  center 
of  the  track,  but  is  strung  in  a  sinusoidal  curve  over  the 
central  line.    This  allows  of  a  constant  change  of  contact 
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point  on  the  contact  bars  which  replace  the  trolley  wheel 
in  American  practice.  At  curves  the  usual  number  of 
pull-offs  and  wires  is  done  away  with,  the  conductor  being 
doubled  and  held  in  a  special  suspension  of  the  span 
wire. 

The  trolley  or  traveling  contact  is  the  upper  side  of 
a  rectangular  frame  carried  on  a  tubular  support.  It  is  of 
simple  iron  wire  one  third  of  an  inch  in  diameter,and  presses, 
like  the  trolley  wheel,  on  the  under  side  of  the  overhead 
conductor,  a  strong  spiral  spring  keeping  it  in  contact. 
Two  of  the  frames  and  supports  are  fitted  to  each  car, 
and  as  mentioned  above,  the  contact  point  travels  from 
side  to  side  along  the  entire  breadth  of  the  contact  bar. 


mounted  on  each  truck  so  that  the  fields  on  the  one  side 
and  the  armatures  on  the  other  are  in  parallel.  The 
brushes  are  of  carbon.  The  armature  shaft  is  coupled  by 
a  leather  friction  clutch  to  a  three-threaded  worm  which 
engages  in  a  toothed  wheel  bolted  to  the  axle.  The  re- 
duction is  as  10.33  to  r.  Each  worm  and  gear  runs  in 
a  cast  iron  case  filled  with  oil,  and  works  absolutely  noise- 
lessly. The  motors  are  insulated  from  the  frame  by 
means  of  rubber  washers,  a  sheet  zinc  case  protects  the 
motors  from  dust,water  and  mud.  One  end  of  each  motor 
is  hung  from  the  axle  while  the  other  is  carried  on  the 
frame  and  supported  on  rubber  springs  to  prevent  shock. 
The  resistances  are  placed  beneath  the  cars  and  are  four 


FIG.  2.— VIEWS  ON  THE  LINE  OF  THE  GENOA  ELECTRIC  RAILWAY. 


The  advantages  claimed  for  this  form  of  contact  are,  a 
greater  degree  of  reliability  in  maintaining  contact,  as 
one  bar  is  always  in  contact  when  passing  the  insulators, 
and  the  elimination  of  the  danger  of  the  trolley  jumping 
when  the  car  oscillates.  The  pull-off  wires  at  curves  are 
unnecessary  since  the  line  need  not  follow  the  curve  of 
the  rails,  but  can  form  a  chord  across,  the  width  of  the 
bar  being  sufficient  to  allow  of  contact  being  preserved. 
The  system  also  does  away  with  the  overhead  frogs  and 
switches  at  points  of  bifurcation,  as  well  as  the  constant 
jumping  at  such  points.  The  contact  supports  are  so 
arranged  on  the  car  as  to  permit  of  their  reversal  auto- 
matically as  soon  as  pressure  in  the  reverse  direction  is 
applied. 

The  Siemens  &  Halske  motors  are  of  eighteen  horse 
power  and  have  a  speed  of  800  to  900  revolutions,  two  being 


in  number,  of  4,  12,  18  and  30  ohms  resistance,  corres- 
ponding to  the  switch  contacts.  The  maximum  speed 
attained  with  a  car  fully  loaded  with  36  persons,  on  the 
steepest  grade  in  the  Via  Assarotti  is  seven  and  a  half 
miles  per  hour,  and  it  was  found  that  by  a  suitable  ar- 
rangement of  the  resistances  and  reversing  the  current 
after  removing  the  brakes,  the  car  running  at  this  speed 
was  stopped  in  its  own  length.  Each  platform  is  furnished 
with  a  switch  and  set  of  resistances.  The  energy  re- 
quired by  the  motors,  the  car  being  loaded  with  two  and 
a  half  tons  of  sand  and  running  at  a  speed  of  seven  and  a 
half  miles  an  hour  on  the  8  per  cent  grade  of  the  Via 
Assarotti,  is  26.4  K.  w. 

Each  car  is  provided  with  two  mechanical  brakes, 
the  first  being  the  ordinary  chain  brake  with  shoes  ap- 
plied to  each  of  the  four  wheels  of  the  car,  while  the 
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second  is  an  emergency  brake  by  means  of  which  the 
driver,  by  a  single  motion  of  a  lever,  can  drop  in  front  of 
the  forward  wheels  two  conical  iron  shoes.  This  brake  is 
only  used  in  case  of  grave  danger,  the  stoppage  of  the 
car  being  very  violent,  but  it  provides  ample  security 
against  such  an  occurrence  as  a  runaway  on  the  steep 
grades  along  which  the  car  may  be  running. 

An  electric  brake  is  also  provided.  This  consists  of 
a  simple  switch  on  the  platform,  which  allows  the  driver 
to  cut  the  connection  between  the  supply  wire  and  the 
motors,  closing  the  motor  circuits  on  a  suitable  resistance. 
The  motors  then  operate  as  generators,  and  the  wheels 
turn  in  the  opposite  direction.  Another  method  is  simply 
to  reverse  the  current  on  the  motors. 

The  cars  were  turned  out  from  the  Savigliano  shops, 
and  do  not  sin  on  the  side  of  artistic  effect.  They  are 
very  narrow,  and  have  a  passage  from  end  to  end,  the 
seats  being  arranged  for  two  persons  on  one  side,  and  one 
on  the  other.    They  are  divided  into  two  classes,  the  in- 


nearly  1,000  ft.  was  built  and  two  girder  bridges  were 
constructed.  The  prompt  completion  of  these  bridges 
was  necessary  to  the  success  of  the  enterprise.  The  con- 
tract for  all  three  was  let  to  the  Variety  Iron  Works  Com- 
pany, of  Cleveland,  O.,  and  they  were  erected  in  place 
ready  for  travel  within  ninety  days  from  the  day  of  the 
receipt  of  the  order. 

One  principal  reason  for  the  necessity  of  pushing  the 
work  was  that  the  city  of  Allentown  had  demanded  a  for- 
feit deposit  of  $50,000,  as  a  guarantee  that  the  road 
would  be  built,  fully  equipped  and  in  operation  on  or 
before  November  1,  of  the  year  in  which  it  was  begun. 
This  sum  was  furnished  by  A.  L.  Johnson,  president  of 
company,  and  the  rapidity  with  which  the  work  was  done 
is  obvious,  when  it  is  stated  that  cars  were  running 
nearly  or  quite  a  month  before  the  time  limit. 

About  March  1  last,  the  entire  plant  belonging  to  an 
earlier  company,  the  Allentown  &  Bethlehem  Rapid 
Transit  Company,  was  purchased  outright  by  the  Trac- 


FIG.  I.— INTERIOR  OF  STATION — ALLENTOWN  &  LEHIGH  VALLEY  TRACTION  CO. 


terior  being  first  class,  and  the  platform  second  class.  So 
peculiar  is  the  arrangement  of  the  cars  that  there  is  a  dif- 
ference of  load  on  the  axles  of  about  1,600  lbs.  The  roll- 
ing stock  of  the  line  consists  at  present  of  four  cars,  three 
in  constant  service,  and  one  in  reserve.  Twenty-six  addi- 
tional cars  are  now  being  constructed  for  the  new  lines. 
The  company  which  operates  this  road  is  the  Electric  & 
Cable  Tramways  Company,  of  Kerns,  Switzerland. 


In  the  Lehigh  Valley. 


The  present  line  and  equipment  of  the  Allentown 
&  Lehigh  Valley  Traction  Company,  of  Allentown,  Pa., 
merit  a  special  mention  at  this  time  as  being  one  of  the 
few  successful  enterprises  of  equal  magnitude  projected 
at  a  time  of  financial  panic,  and  carried  through  to  com- 
pletion during  the  most  stringent  four  months  of  a  trying 
fiscal  year.  Ground  was  only  broken  for  the  primary 
grants  of  this  company  on  May  15,  1893,  and  the  work  of 
grading  and  track  laying  began  at  the  same  time.  Despite 
the  fact  that  the  engineering  obstacles  presented  were 
many,  ten  miles  of  double  track  were  constructed  and 
cars  operated  by  October  1.    In  addition,  a  viaduct  of 


tion  Company,  and  this  property  is  now,  together  with 
the  Allentown  Electric  Light  &  Power  Company,  con- 
trolled and  operated  exclusively  by  the  Traction  Com- 
pany. This  gives  to  the  latter  corporation  a  monopoly 
not  only  of  the  electric  railway  traffic,  but  also  of  the 
electric  lighting  and  power  supply  of  the  city.  In  con- 
formity of  the  policy  adopted  elsewhere  by  the  syndicate 
controlling  this  company,  there  has  been  a  marked  in- 
crease both  in  quantity  and  quality  to  the  service.  At 
the  same  time  the  fares  have  been  reduced  nearly  one- 
half;  thus  the  spectacle  is  presented  here,  as  in  other 
places,  of  a  monopoly  proving  a  public  benefactor. 

When  the  traction  line  has  completed  all  its  projected 
arms  and  feeders,  it  will  have  one  of  the  most  attractive 
and  complete  systems  of  rapid  transit  in  the  United 
States.  At  present  the  city  is  in  close  connection  by  this 
company's  lines  with  the  three  boroughs  of  West  Bethle- 
hem, South  Bethlehem  and  Bethlehem,  as  well  as  Fount- 
ain Hill,  Freemansburg  and  Hellertown  on  the  South, 
and  with  Fullerton,  West  Catasauqua,  Catasauqua,  Hoken- 
dauqua,  Coplay,  Stempton,  Siegfrieds,  and  White  Hall  on 
the  North — a  total  population  of  120,000.  All  of  these 
lines  center  at  Rittersville,  midway  on  the  historic  pike 
between  Allentown  and  Bethlehem,  where  the  railway 
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company  has  provided  what  is  said  to  be  the  finest  base- 
ball grounds  in  the  State,  and  has  engaged  Mike  Kelley, 
the  well  known  ball  player,  as  manager  of  the  local  team. 
Here  also  has  been  located  a  public  park  appropriately 


length  and  forty  feet  in  height.  Both  bridges  and  via- 
duct were  constructed  under  the  supervision  of  H.  F. 
Coleman,  of  the  Variety  Iron  Works,  Cleveland. 

The  power  station  measures  80  X  180  ft.,  and  contains 


FIG.  2.— VIEWS  ON  THE  LINE  OF  THE  ALLEN  TOWN  &  LEHIGH  VALLEY  TRACTION  CO. 


called  Central  Park,  with  zoological  and  other  attractions, 
which  has  proved  an  added  stimulant  to  travel. 

We  present  on  this  page  a  group  of  engravings  show- 
ing views  along  the  line  of  route  of  the  company.  The 
bridges  span  the  Little  Lehigh  and  Jordan  Rivers,  the 
length  of  each  span  being  125  ft.  They  are  of  the  Warren 
girder  type,  and  are  used  exclusively  by  the  cars  of  the 
Traction  Company.    The  Aineyville  Viaduct  is  864  ft.  in 


two  750  h.  p.  Cooper-Corliss  engines,  one  300  h  p.  engine 
of  the  same  type,  and  one  300  h.  p.  Hamilton-Corliss 
engine.  The  boiler  equipment  consists  of  five  150  h.  p., 
return  tubular  Cooper  boilers,  eight  150  h.  p.,  return  tubu- 
lar Phot-nix  boilers  and  three  300  ir.  p.  Stirling  boilers. 
Berryman  heaters  and  Worthington  pumps  are  used. 
Fig.  1  gives  a  view  of  the  General  Electric  generators 
employed. 
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The  rails  were  furnished  by  the  Johnson  Company, 
of  Johnstown,  Pa.,  and  the  Bethlehem  Iron  Works,  of 
Bethlehem,  Pa.,  all  special  work  being  supplied  by  the 
Johnson  Company.  In  the  city  the  rails  are  of  the  78  lb. 
girder  type,  and  in  the  suburbs  a  70  lb.  T  rail  is  used. 
The  rail  is  laid  on  ties  5x8  ins.  X  7  ft.  of  white  oak, 
placed  every  two  feet.  On  the  bridges  and  viaduct  each 
T  rail  is  provided  with  a  double  line  of  guard  rails. 
The  poles  are  of  white  cedar  tastefully  finished  in  green 
and  white.  The  ballast  is  of  stone  and  blast  furnace 
cinder  to  a  depth  of  twelve  inches.  The  grades  range  in 
height  up  to  12^*2  per  cent. 

All  of  the  hangers,  pull-offs,  insulators  and  other  over- 
head appliances  were  supplied  by  the  H.  W.  Johns  Manu- 
facturing Company,  of  New  York,  and  the  Steel  Motor 
Company,  of  Cleveland.  The  trolley  wire  was  supplied 
by  Benedict  &  Burnham,  of  Waterbury,  Conn.,  and  the 
insulated  feed  wires  by  John  A.  Roebling's  Sons  Com- 
pany, of  Trenton,  N.  J. 

The  cars  are  of  a  special  type  especially  adapted  for 
suburban  traffic  and  are  sixty  in  number.  They  are  of 
the  Brill,  Briggs,  Lewis  &  Fowler,  Newburyport  and 
Stephenson  makes.  The  car  bodies  are  mounted  on  a 
number  of  trucks,  including  those  of  the  Brill,  McGuire, 
Bemis,  Harris  and  American  Car  Company  types.  The 
Harris  trolley  is  used  with  the  Steel  Motor  Company's 
equipments  and  Lewis  &  Fowler  registers,  Missouri  Car 
&  Foundry  Company's  wheels,  Star  headlights  and  De 
Witt  sandboxes  form  part  of  the  car  equipments. 

The  officers  of  the  company  are:  President,  A.  L. 
Johnson;  secretary,  J.  K.  Page;  general  manager,  J.  J. 
Coleman.  Both  the  president  and  general  manager, 
though  young  men,  are  well  known  for  the  active  part 
which  they  have  taken  in  the  development  of  street  rail- 
ways. Mr.  Johnson,  though  scarcely  thirty-two  years  of 
age,  is  interested  in  a  number  of  similar  enterprises  in  the 
West,  on  Long  Island  and  elsewhere;  but  despite  the 
demands  upon  his  time  gives  the  closest  personal  atten- 
tion to  his  large  interests  in  Lehigh  Valley.  Mr.  Coleman 
had  direct  supervision  of  the  construction  of  the  enter- 
prise, and  has  distinguished  himself  asan  executive  officer 
in  the  street  railway  business  in  more  than  one  city  of  the 
West.  The  company  has  already  expended  $3,000,000  on 
the  line  and  its  allied  features,  and  the  contemplated  ex- 
tensions will  necessitate  an  investment  of  a  still  larger 
amount. 


The  Electrical  Equipment  of  the  Brussels 
Tramways  Company. 

The  power  station  of  the  Brussels  Tramways  Com- 
pany, of  Brussels,  Belgium,  which  was  put  in  operation  a 
short  time  ago  on  the  trolley  system,  contains  five  gen 
erators,  three  of  which  have  capacity  sufficient  for  the 
operation  of  the  line.  Two  are  kept  for  emergencies. 
These  generators  are  driven  by  three  engines,  each  of 
225  h.  i>.  Worthington  pumps  are.  used.  The  electrical 
equipment  was  supplied  and  installed  by  the  Union  Elec- 
tricitats,  of  Berlin. 


The  Street  Railway  Concession  in  Cairo. 


The  invitation  for  bids  for  an  electric  railway  in 
Cairo,  Egypt,  which  was  published  with  comments  in  an 
article  in  our  February  issue,  not  having  given  any  re- 
sults, the  Minister  of  Public  Works  of  that  city  has  pub- 
lished a  notice  that  he  would  receive  further  bids  up  to  the 
1st  of  July,  1894.  The  onerous  conditions  have  been 
somewhat  changed,  so  that  now  bidders  can  suggest 
certain  modifications  under  which  they  would  be  willing 
to  take  the  contract.  Each  bid  is  to  be  accompanied, 
however,  with  the  amount  of  1,000  livres,  which  is  to  be 
retained  in  the  treasury  of  the  Egyptian  Government 
until  a  decision  shall  have  been  taken  on  the  propositions, 
when  deposits  will  be  returned  with  all  rejected  bids. 
The  Minister  of  Public  Works  reserves  the  right  to  reject 
any  and  all  bids. 


The  Rapid  Transit  Question  in  Newcastle=Upon= 
Tyne,  England. 


The  city  of  Newcastle-Upon-Tyne,  England,  has  at  present  an 
antiquated  horse  car  system  operating  thirty-four  cars.  The  city  had 
a  population  in  1891  of  187,000,  but  the  total  length  of  the  street  rail- 
way system  (single  track)  is  only  fourteen  miles.  The  passengers 
carried  last  year  were  3.890,  receipts  per  car  mile  12.65  pence,  and 
expenses  11.25  pence.  The  average  speed  of  the  cars,  exclusive  of 
waits  at  termini,  is  five  miles  per  hour. 

The  city  corporation,  deciding  to  learn  what  could  be  substituted 
to  advantage,  some  time  ago  requested  the  city  engineer,  W.  George 
Laws,  to  report  on  the  relative  advantages  of  the  conduit  electric  and 
cable  systems.  The  corporation  advisedly  excluded  the  overhead 
electric  system,  while  the  accumulator  method  has  hitherto  given  such 
lamentable  results  that  it  was  thought  not  worthy  of  consideration. 

In  this  report,  which  was  presented  May  28.  1894,  some  interest- 
ing particulars  are  given  of  the  Buda-Pesth  conduit  system,  including 
some  observations  made  by  W.  N.  Colam,  the  eminent  engineer  who 
was  recently  in  that  city.  Of  this  system  Mr.  Laws  says:  The  chief 
streets  of  Pesth  are  extremely  wide,  sometimes  150  and  200  ft.,  and 
this  allows  of  the  tram  lines  being  run  outside  of  and  parallel  with  the 
ordinary  traffic,  while  leaving  ample  room  for  carriages  and  carts  along- 
side the  foot  walks.  In  consequence  of  this  peculiarity,  the  speed  of 
running  is  much  greater  than  could  safely  be  allowed  in  our  narrow  and 
crowded  streets.    Labor  in  Pesth  is  one-third  less  than  in  England, 


while  fuel  is  one-fifth  more. 

The  chief  facts  in  Buda-Pesth  are: 

Mileage  open  (single  line)   14  miles 

Length  of  route   -]l/z  " 

Miles  run,  per  annum   1,437,000 

Passengers  carried   11,000.000 

Receipts  per  car  mile   n.86d. 

Expenses  per  car  mile   6.32d. 

The  cost  per  single  mile  of  construction .  .  £\  2.000 
"      "       "         "      equipment.  .  .  ^2,750 

 £i4.750 


The  service  on  the  electric  route  is  at  intervals  of  one  and  a  fourth 
minutes,  and  the  average  speed  is  twelve  miles  per  hour,  viz.: 
9  3    miles  in  the  heart  of  the  city. 
11. 16  in  the  residential  parts. 
15. 5  in  the  suburbs. 
The  cars  are  small,  to  seat  twenty  passengers  only,  but  with  wide 
platforms,  on  which  many  stand.    They  have  no  seats  on  top. 

The  population  of  Buda-Pesth  is  520,000,  but  as  the  tramways  are 
laid  only  in  Pesth,  probably  300,000  is  a  fair  estimate  of  the  popula- 
tion served.  Buda,  on  the  other  side  of  the  Danube,  is  hilly,  while 
Pesth  is  perfectlv  flat.  The  difficulty  of  working  electric  lines  on  any 
but  very  flat  gradients  has  prevented  the  extension  of  the  system  into 
Buda,  and  the  authorities  are  now  inquiring  into  the  possibility  of 
introducing  the  cable  system  there.  Commercially,  the  result  in  Pesth 
is  that  the  shareholders  have  received  dividends  of  7  per  cent,  in  1S92, 
and  S  per  cent,  in  1893;  while  a  tax  of  2  per  cent,  is  paid  to  the  authori 
ties  for  the  concession. 

On  a  total  capital  of  ^284.000  (which  includes,  however,  some 
miles  of  steam  lines),  the  earnings  were,  in  1892,  £63,893,  of  which, 
after  payment  of  expenses,  about  ,£24,100  was  available  as  profit,  and 
£17,500  was  divided  among  the  shareholders. 
For  1893  the  figures  were: 

Capital  expended   £284.000 

Total  earnings   81.330 

Net  earnings   32.452 

Divided  as  profits   26,666 

There  are  some  specialities  of  construction  which  must  be  noted 
as  bearing  upon  the  applicability  of  such  a  system  to  English  towns, 
and  especially  to  Newcastle.  For  these  particulars  the  committee  was 
indebted  to  W.  N.  Colam,  who  visited  Buda-Pesth  in  the  course  of 
business,  with  a  view  to  see  the  details  of  the  system. 

Mr.  Colam  refers  to  the  similarity  of  construction  between  the 
electric  and  cable  conduit,  but  with  this  difference,  that  while  in  the 
cable  system  the  conduit  for  the  rope  lies  in  the  center  of  the  way 
between  the  rails,  in  the  electric  system  it  is  placed  under  one  rail. 
Mr.  Laws  says,  At  first  sight  it  would  appear  as  if  this  was  a  distinct 
saving  in  first  cost  by  avoiding  the  central  slot-rail;  but  the  saving 
is  more  apparent  than  real,  as  the  actual  cost  of  the  way  is  about 
£1.000  per  mile  more  than  in  the  ceh-  tral  slot  system.  Besides  this, 
however,  there  are  disadvantages  as  compared  with  the  central  slot 
which  are  very  serious,  and  more  than  counterbalance  the  saving  of 
the  central  rail. 

"The  central  slot  is  not  subject  to  the  wear  and  tear  from  the  flanges 
of  the  wheels  since  they  do  not  run  in  it,  and  consequently  there  is 
no  tendency  to  wear  it  down  or  widen  it,  and  it  remains  permanently 
at  its  original  width  of  five-eighths  of  an  inch,  and  the  edges  remain 
unworn.  With  the  conduit  under  one  rail,  on  the  other  hand,  the  slot 
takes  the  flanges  off  the  wheel,  and  the  edges  are  rapidly  rounded  off 
and  the  slot  widened. 

"  The  width  required  to  allow  the  electric  "  collector  "  to  pass  is 
larger  than  is  needed  for  the  cable  "  grip."  As  a  matter  of  fact,  in 
Pesth  the  slot  in  no  case  is  less  than  one  and  a  half  inches  in  width, 
and  this  in  many  cases,  especially  at  curves,  has  been  enlarged  by  the 
wear  of  the  wheel  flanges  to  two  inches.  " 

Mr.  Laws  then  gave  a  description  of  the  cable  system  with  cost  of 
installation  and  probable  earnings,  and  in  his  comparison  of  the  two 
systems  expressed  himself  in  favor  of  the  cable.  He  recommended  that 
the  city  undertake  the  cost  of  construction  and  that  the  operation  be 
undertaken  by  lessees. 


July,  1894.] 
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The  Wheel  and  the  Kail. 


By  Fred.  H.  Fitch,  C.  E.,  Chicago  City  Railway  Company. 


Questions  of  great  import  present  themselves  in  a  thorough  dis- 
cussion of  the  wheel  and  the  rail,  and  their  relation  one  to  the  other. 
For  in  the  almost  endless  mileage  contact  of  the  wheel  and  the  rail,  a 
minute  difference  per  mile  in  friction,  in  power  used  in  propelling  cars, 
or  in  wearof  rail  and  wheel,  will  materially  add]to  or  subtract  from  the 
net  earnings  of  the  road. 

In  this  discussion  we  will  consider  thirty  inch  wheels  and  on  street 
railways  only,  fixed  or  pressed  on  an  axle,  rotating  with  the  axle,  the 
wheels  provided,  as  usual,  with  a  five-eighths  inch  flange  which  serves 
to  compel  the  tread  of  the  wheel  to  run  along  the  head  or  ball  of  the 
rail.  The  common  form  of  this  wheel  is  cone  shaped,  or,  in  other 
words,  the  tread  of  the  wheel  which  bears  upon  the  rail  is  beveled 
usually  from  one-eighth  to  three-sixteenths  of  an  inch  in  its  width  of 
about  two  inches;  its  diameter  next  to  the  flange  being  one-quarter  or 
three-eighths  of  an  inch  greater  than  the  diameter  measured  on  the 
outer  edge  of  the  tread.  The  common  form  of  the  rail  head  is  flat  on 
top,  slightly  crowning.  It  follows  then  that  between  the  new  wheel 
and  the  new  rail  there  is  only  a  very  small  contact,  as  is  shown  in 
Fig.  1. 

The  questions  which  now  arise  and  which  should  be  solved  by 
every  street  railway  manager  are: 

What  are  the  salient  points  of  the  wheel  and  the  rail  to-day? 

To  what  may  these  faults  be  assigned? 

Can  they  be  remedied? 

Why  is  a  wheel  made  cone  shaped? 

Why  not  flat? 

Why  beveled  only  about  one-eighth  of  an  inch? 

Why  is  the  head  of  the  rail  flat  or  nearly  so  on  top? 

These  questions  have  long  been  the  study  and  thought  of  the 
steam  railway  engineers  and  mechanics,  but  it  is  only  recently  that  the 
importance  of  investigating  and  answering  these  questions  has  made 
itself  apparent  to  the  street  railway  manager.  Heretofore,  the  motive 
power  of  street  railways  has  been  largely  confined  to  animal  and  cable 
power,  in  neither  of  which  the  problem  of  traction  appears.  The  ex- 
perience of  the  steam  railway  engineers,  while  it  will  aid  our  inves- 
tigation, cannot  be  taken  as  a  criterion  for  all  conditions  affecting 
street  railways.  Their  curves  are  gradual,  their  wheel  treads  broad, 
speed  greater,  and  so  many  other  points  of  difference  that  it  will  be 
better  if  we  strike  off  alone,  as  in  an  unexplored  region.  Our  study, 
thus  freed  from  any  danger  of  following  in  old  ruts,  will  be  more  bene- 
ficial, and  I  trust  more  fruitful;  at  least,  it  will  be  original. 

First,  let  us  consider  why  the  wheel  is  made  cone  shaped.  Is  it 
thus  that  it  may  be  drawn  from  the  chills?  There  is  no  denying  the 
fact  that  a  cone  shape  greatly  facilitates  this  operation.  Yet  if  we 
needed  flat  car  wheels,  and  no  other  reason  for  their  cone  shape  existed, 
flat  wheels  could  be  moulded. 

Is  it  for  the  purpose  of  rounding  curves?  This  may  have  been  and 
probably  was  a  consideration  in  fixing  the  shape  of  wheel  treads  prim- 
arily in  steam  railroad  practice.  For  where  a  maximum  of  10  deg. 
curves  were  in  use,  and  where  the  centrifugal  force  of  the  moving  car 
would  cause  the  wheel  on  the  outside  rail  to  roll  on  its  greatest  cir- 
cumference next  to  the  flange  and  the  inside  wheel  on  its  least  cir- 
cumference, it  caused  the  outside  wheel,  during  each  revolution  of  the 
axle  to  travel  nearly  one  inch  farther  than  the  inside  wheel,  thereby 
keeping  the  car  axle  radial  to  the  curve  at  all  times,  without  the  slip- 
ping or  sliding  of  either  wheel.  But  in  street  railway  practice,  where 
the  average  curve  is  of  fifty  feet  radius,  it  is  absurd  to  assume  that  the 
bevel  of  one-eighth  of  an  inch  on  a  wheel,  will  accomplish  this  result; 
for  the  outside  wheel  in  rounding  an  ordinary  street  corner  must  travel 
seven  and  a  half  feet  farther  than  the  inside  wheel,  and  it  would  require 
the  impossible  amount  in  practice  of  one  and  a  half  inch  bevel  in  a  two 
inch  tread.  Without  this  great  and  impossible  amount  of  bevel,  one 
wheel  or  the  other,  or  both,  must  slip  or  slide  along  the  rail  every  time 
a  car  rounds  a  curve.  That  the  wheels  do  this,  we  have  evidence  in 
the  brightness  of  curve  rails. 

The  bevel  of  the  tread  of  car  wheels  does,  however,  subserve  one 
of  the  most  important  requirements  in  railway  practice.  Like  the 
crown  pulley  which  centers  the  belt  upon  its  face  and  corrects  any  side 
movement,  or  a  disposition  on  the  part  of  the  belt  to  leave  the  pulley, 
the  bevel  of  the  car  wheel  centers  the  car  upon  the  track.  This  on  a 
loosely  gauged  track  may  be  noted  by  an  observer  standing  in  the 
center  of  the  track,  and  watching  the  continual  movement  from  side  to 
side  of  a  receding  car,  the  function  performed  by  the  bevel  on  the  tread 
of  the  wheel  being  as  follows:  When  one  wheel  is  traveling  over  a 
joint,  dirt  or  other  obstruction,  or  when  one  wheel  is  minutely  smaller 
in  diameter  than  the  other,  and  lags  behind,  its  direction  of  travel  is 
changed  from  a  straight  line  to  an  outward  direction  or  path  until  its 
own  largest  circumference  next  to  the  flange  of  the  wheel  is  in  contact 
with  the  ball  of  the  rail,  the  other  wheel  meanwhile  being  directed 
in  a  course  which  brings  its  smallest  circumference  into  rolling  contact 
with  the  rail,  which  serves  to  accelerate  the  movement  of  the  adjust- 
ment of  car  on  track,  wheels  on  rails,  and  axle  of  the  wheels  at  right 
angles  with  direction  of  correct  travel.  Or  the  action  may  be  described 
by  saying,  the  lagging  wheel  "  catches  up."  This  action  transmits  to  a 
car  on  loosely  gauged  track  a  movement  from  side  to  side,  which  is 
easily  noted.  When  a  wheel  becomes  flat  and  loses  its  ability  to  per- 
form this  important  function,  it  is  said  to  "  run  sharp."  In  steam  road 
practice,  wheels  are  declared  useless  or  worn  out  upon  this  basis, 
rather  than  upon  the  depth  of  chill  wear.  This  should  also  be  the 
basis  upon  which  street  car  wheels  are  condemned.  As  one  rides  in  a 
car  whose  wheels  are  no  longer  mates,  the  grinding,  grating  and  side- 
way  jerks  can  furnish  food  for  the  imagination,  concerning  the  great 


friction  and  excess  in  power  required  to  drive  such  a  car  over  the  road, 
compared  to  the  perfectly  self-adjusting  car. 

Yes,  the  cone  shape  of  the  car  wheel  has  a  most  important  func- 
tion, and  we  would  at  once  pronounce  it  an  indispensable  adjunct. 
But  are  car  wheels  beveled?  When  they  are  new,  yes!  When  the  chill 
is  far  from  being  worn  out,  decidedly  no! 

Referring  again  to  Fig.  i,  and  observing  that  the  wear  of  the 
wheel  will  be  only  at  the  point  of  contact,  it  is  plain  why  the  wheels 
lose  their  bevel  before  the  chill  is  worn  out,  and  to  corroborate  this 
fact  one  need  only  to  examine  worn  out  wheels  or  even  wheels  that 
are  a  long  way  from  being  relegated  to  the  scrap  pile.     But  to  present 


the  matter  in  full  in  this  paper,  I 
have  taken  numerous  plaster  of  Paris 
casts  of  old  wheels,  and  several 
specimens  are  shown  in  the  accom- 
panying Figs.  2,  3  and  4. 

Fig.  5  presents  an  engraving 
of  two  old  wheels  which  were  mates, 
rigidly  fixed  to  the  same  axle,  one  having  the  fillet  between  the  flange 
and  tread  almost  worn  to  an  angle,  the  fillet  of  the  other  being  even 
gentler  than  on  a  new  wheel.  There  is  only  one  explanation  which 
can  be  offered  for  this  phenomenon,  and  that  is  that  the  first  mentioned 
wheel  dragged  behind  continually,  its  flange  fillet  constantly  wearing 
against  the  corresponding  fillet  of  the  rail,  which  was  a  sharper  one 
than  that  of  the  wheel.    Needless  tons  of  coal  are  thus  annually  con- 


FIG.  5. 


FIG  6. 


sumed  in  the  additional  power  required  to  drag  flat  or  bevelless  wheels 
over  a  roadway  as  against  perfectly  adjusting  beveled  wheels. 

But  this  is  not  the  only  loss  from  unequal  wear  of  the  wheel  tread. 
Fig.  6  represents  a  section  of  the  rim  of  an  old  car  wheel,  showing  by 
dotted  lines  the  original  line  of  the  tread  surface,  and  also  the  line  of 
efficient  chill.  The  wheel  is  thrown  into  the  scrap  pile  because  at  one 
point  the  chill  is  worn  through,  although  half  of  the  entire  chill  still 
remains.  If  the  tread  of  this  wheel  had  worn  evenly,  it  would  have 
run  twice  as  many  miles  before  the  chill  of  the  entire  face  would  have 
worn  away. 

Summing  up  the  foregoing  remarks  about  the  wheel,  I  have  en- 
deavored to  show  that  the  car  wheel  is  made  cone  shaped  for  adjusting 
the  speed  differences  between  two  wheels  on  the  same  axle;  that  for 
this  purpose  it  is  absolutely  indispensable  if  the  highest  efficiency  in 
traction  is  to  be  attained;  that  the  wheels  lose  their  cone  shape  long 
before  being  discarded,  and  that  when  they  are  discarded  as  worn  out 
scarcely  one  half  of  their  chill  is  worn  away. 


Now  let  us  consider  the  rail;  and  referring  again  to  Fig.  r,  it  is 
evident  that  as  the  wheel  wears  only  across  a  portion  of  its  face,  the 
rail  head  will  wear  correspondingly  on  only  a  portion  of  its  surface, 
the  tendency  of  the  wheel  being  to  conform  itself  to  the  flat  surface  of 
the  rail,  and  the  tendency  of  the  rail  to  become  beveled  as  the  wheel. 
Now,  if  the  life  of  each  was  the  same,  the  final  form  would  be  a  bevel 
on  wheel  and  rail  about  half  the  original  bevel  of  the  wheel.  But  the 
facts  are,  wheels  must  be  renewed  about  once  a  year,  while  rails,  at 
present,  last  six  or  seven  years.  The  result  is,  there  is  always  a  variety 
of  wheels  running  on  the  same  track,  in  all  stages  of  wear,  some  new 
and  beveled,  some  with  a  slight  bevel,  some  perfectly  flat,  and  some 
even  hollowed  out  until  the  outer  circumference  of  the  wheel  is  greater 
than  the  circumference  next  the  flange. 

Figs.  7,  8  and  g  represent  a  new  rail  and  a  new,  one-half  worn  and 
old  wheel,  respectively.  Figs.  10,  n  and  12  represent  an  old  rail,  and  a 
new,  one-half  worn  and  old  wheel,  respectively.  Here  we  see  three 
distinct  lines  of  contact  for  every  stage  of  rail  wear.  The  variety 
which  could  be  derived  from  this  basis  would  be  endless. 

Again,  as  the  wear  of  the  rail  is  mostly  confined  to  the  inner  edge, 
it  will  be  scarcely  half  worn  out  when  the  (lange  of  the  wheel  will  be 
rolling  upon  and  digging  into  the  flange  of  the  rail,  as  is  illustrated  in 
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Fig.  12.  The  dire  result  of  this  cannot  be  better  conceived  than  by 
reierence  to  some  dynamometer  tests  in  which  I  found  that  52  per  cent, 
more  power  was  required  to  draw  a  car  over  worn  out  rails,  where,  over 
long  stretches,  the  wheel  flange  rolled  along  the  rail  flange,  than  to 
draw  the  same  car  over  new  rails,  all  other  affecting  conditions  being 
equal.  It  cannot  be  said  that  flat  car  wheels  were  a  factor  in  this  case, 
since  the  same  car  wheels  were  used  on  both  old  and  new  rails.  What 
would  have  been  the  result  had  new  beveled  wheels  been  matched 
against  old  flat  wheels  on  old  rails  I  cannot  say,  but  leave  to  the  con- 
jecture of  the  interested  reader. 

The  solution  of  the  problem  now  presented  is  as  simple  as  it  is 
effective.  Make  the  ball  of  the  rail  beveled  to  conform  to  the  bevel  on  the 
car  wheel. 

This  style  of  a  rail  is  illustrated  in  Fig.  13.  Besides  dissolving  to  a 
most  satisfactory  degree  every  objection  to  the  present  form,  it  has 
other  numerous  and  valuable  recommendations  of  which  I  will  speak 
later. 

First  of  all,  will  a  beveled  wheel  and  a  beveled  rail  perform  the 
same  important  function  of  adjustment  as  the  beveled  wheel  on  a  flat 


FIG.  9. 


FIG.  10 


rail?  Referring  to  Fig.  14,  the  full  line  represents  the  position  of  the 
wheel  on  the  rail  at  the  time  of  its  extreme  motion  to  the  left;  the  dot- 
ted lines  at  the  time  of  its  extreme  motion  to  the  right.  It  is  plain 
that  without  a  small  difference  in  the  gauge  of  track  and  wheels,  no 
adjustment  could  take  place  on  any  rail.  We  will  assume  that  this 
difference,  or  play,  is  one-fourth  of  an  inch.  Now  the  bevel  of  the 
rail  in  Fig.  14  should  be  as  little  as  may  be  necessary  to  adjust  the  car 
on  the  track, because  if  too  great  the  axle  of  the  two  wheels  constantly  ris- 
ing and  falling  at  the  alternate  ends  as  the  points  a  and  move  back  and 
forth  from  and  to  the  points  a1  and  61,  will  cause  the  wheel  to  bear 
alternately  at  the  points  a1  and  6.  If  a1 6  =  2  ins.  on1  =}  in.,  and 
the  bevel  of  axb=  J/g  in.,  when  the  wheel  is  theoretically  bearing 
only  at  the  point  a1,  the  point  of  the  wheel  at  b  will  be  lifted  v-J^ 
in.  above  the  ball  of  the  rail,  which  in  practice  is  absurd  to  con- 


F1G.  13. 


FIG.  14. 


template.  Therefore  we  may  say  the  wheel  tread  has  a  perfect  con- 
tact on  the  rail  head  at  all  times.  Then  the  distance  traveled  by  the 
car,  or  axle  center,  in  one  revolution  of  the  wheel,  equals  the  circum- 
ference of  the  wheel  which  is  at  the  point,  c,  the  center  point  of  the 
rail  head,  which  point  is  also  the  point  of  no  friction  between  wheel 
tread  and  rail.  As  the  wheel  moves  from  a  to  a1,  the  diameter  of  the 
wheel  at  the  point  c  becomes  less  by  ^5  in.,  which  is  twice  the  amount 
of  bevel  in  \  in.  The  difference  in  circumference  caused  by  an 
increase  of  ^  in.  in  diameter  is  then  the  maximum  difference  in  travel 
of  the  two  wheels  on  the  same  axle  in  adjusting  themselves.. 

The  next  point  to  consider  is  that  of  the  grinding  on  either  side  of 
the  point,  c;  on  the  right,  or  inside,  an  accelerating  and  on  the  left  a 
retarding  motion.  It  is  admitted  that  additional  power  will  be  required 
to  overcome  this  friction.  Let  us  ascertain,  as  well  as  theory  can, 
how  much  additional  power  will  be  required.  We  can  afford  to  pay 
something  for  the  numerous  advantages  to  be  derived  from  a  beveled 
rail,  which  I  will  sum  up  hereafter. 

Referring  to  Figs.  14  and  15,  the  diameter  of  the  wheel  at  the 
point,  c,  will  represent  the  diameter  of  travel  of  the  wheel.  That  is, 
the  forward  movement  of  the  car  in  one  revolution  of  the  axle,  will  be 
equal  to  the  circumference  of  the  wheel  at  the  point,  c.  Now,  if  the 
point,  b,  was  free  to  move  separately  from  the  point,  c,  at  the  end  of 
one  revolution  it  would  come  to  the  rail  at  the  point,/,  the  distance, 
f  g,  ahead  of  the  point,  c.  Likewise  the  point,  a,  would  come  to  the 
rail  at  the  point,  e,  the  distance,  de,  behind  the  point,  c.  But  being 
rigid  they  remain  in  the  line,  d c  g,  and,  therefore,  in  each  revolution  of 
the  axle  there  is  a  grinding  or  sliding  about  the  point,  c,  which  is  rep- 
resented by  the  triangles,  d ec  and  fgc.  The  forward  motion  of  the 
car  may  be  disregarded  in  this  calculation,  and  the  problem  solved  as 
if  the  wheel  and  axle  were  still  but  a  force  applied  at  the  center  of  the 
axle,  where  the  power  is  applied,  to  overcome  a  continual  tendency  to 
pull  the  center  of  the  axle  backward.  The  forces  thus  working  are  a 
series  of  parallel  forces  represented  by  the  parallel  lines  in  the  tri- 
angles, fgc  and  dec.  The  comparative  magnitudes  of  these  forces  are 
as  the  lengths  of  these  parallel  lines.  The  resultant  of  all  of  them  will 
be  a  force  at  the  center  of  gravity  of  the  triangles,  which  is  two-thirds 
of  the  altitude  of  the  triangle  measured  from  the  apex,  c,  and  equal  to 
the  sum  of  all  of  them.  This  sum  of  all  the  forces  is  the  force  neces- 
sary to  overcome  the  friction  between  the  wheel  and  the  rail,  which  is 


the  weight  on  the  wheel  multiplied  by  the  co-efficient  of  friction,  which 
we  will  take  as  .2.  That  is,  to  slide  a  wheel  over  a  rail  requires  a  force 
equal  to  .2  of  the  total  weight  upon  the  wheel.  If  the  car  weighs 
8,000  lbs.,  the  weight  on  one  wheel  is  2,000  lbs.,  .2  of  which  are  400 
lbs.,  the  constant  direct  force  necessary  to  slide  the  wheel  over  the  rail. 

It  is  not  essential  to  take  into  consideration  the  area  of  friction,  for 
when  the  area  of  contact  is  greater,  the  weight  per  square  inch  of  con- 
tact is  less.  Within  reasonable  limits  friction  is  independent  of  the 
area  and  the  velocity.  Therefore,  it  matters  not  whether  the  X\x\z,fg, 
is  three-eighths  of  an  inch  or  three-quarters  of  an  inch  long,  or  in  other 
words  whether  the  bevel  of  the  rail  is  one-eighth  of  an  inch  or  a  quarter 
of  an  inch,  for  it  is  just  a  question  of  velocity.  The  points  along  the 
outer  and  inner  circumferences  of  the  wheel  have  a  little  farther  to  slide 
in  the  same  time,  if  the  bevel  is  greater;  so  they  slide  faster,  but  the 
force  required  is  the  same  whether  they  slide  fast  or  slowly.  We  have 
now  found  that  the  force  of  friction  is  equal  to  a  direct  force  of  400 
lbs.  But  the  force  to  overcome  this  force  of  friction  acts  at  the  center 
of  the  car  axle  and  about  the  fulcrum  at  the  point,  c ,  the  power  arm 
being  half  the  track  gauge,  2  ft.        ins.  -f-  1  ins.,  the  distance  from,  c, 
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the  fulcrum,  to  the  gauge  line.  We  have  already  seen  that  the  force 
or  weight  arm  was  two-thirds  of  the  altitude  of  the  triangle  which  is 
one  inch.    Hence  we  have  the  proportion: 

W  :  P  ::  P.  arm  :  W.  arm. 
400  :x  ::  29^  :  %  " 
x  =  9. 1 1  lbs. 

This  constant  force  multiplied  by  the  distance  through  which  it 
works  in  one  minute,  which  is  880  ft.,  for  a  speed  of  ten  miles  an  hour, 
divided  by  33,000  equals  the  horse  power  caused  by  the  grinding  fric- 
tion. 

The  result  is  .25  h.  p.  This  is  for  each  wheel.  For  four  wheels 
there  will  be  required  I  H.  P.  A  morning  car  now  requires  about 
12  H.  P.,  so  that  we  pay  for  any  advantages  derived  from  the  beveled 
rail,  8  per  cent  in  power. 


FIG.  15. 

What  are  these  advantages? 

Can  we  afford  to  pay  for  them  the  price  required? 

First,  and  above  all,  if  wheels  are  very  carefully  mated,  and  such 
unequal  wear  factors  as  sand  boxes  on  one  side  only,  and  side  pulling 
valve  beams,  are  eliminated,  there  will  never  be  any  such  thing  as 
wheels  running  sharp.  A  wheel  will  have  the  same  bevel  the  day  it  is 
thrown  into  the  scrap  pile  as  the  day  it  was  pressed  upon  the  axle.  It 
will  be  worn  out  solely  because  the  efficient  chill  is  worn  through,  ren- 
dering the  wheel  liable  to  break,  and  the  tread  liable  to  wear  flat  in 
skidding.  The  maximum  efficiency  can  be  gotten  from  the  wheels. 
Thus,  a  great  saving  is  to  be  had  in  wheels.  But  the  greatest  saving 
will  be  in  the  fact  that  the  wheel  will  be  perfectly  self-adjusting  until 
the  day  it  is  discarded.  How  can  we  compute  the  great  saving  hereby 
effected?  But  we  know  it  must  be  enormous.  An  illustration  of  a 
wheel  running  sharp,  which  will  be  an  aid  for  conception,  is  given  by  a 
vehicle  in  the  track  trying  to  turn  out,  one  wheel  behind  the  other,  and 
the  tire  grinding  against  the  ball  of  the  rail.  A  wheel  running  sharp 
is  constantly  tending  to  turn  the  car  from  the  track,  and  the  wheel 
flange  is  ever  grinding  against  the  ball  of  the  rail. 

Another  advantage  is  to  be  found  in  the  wear  of  the  rail.  The 
wheel  having  at  first  only  a  small  contact  with  the  rail,  wears  it  more 
rapidly.  I  will  speak  of  the  rail  as  wearing,  although,  in  fact,  it  is 
mostly  a  process  of  cold  rolling  which  it  undergoes.  Two  days'  time 
is  sufficient  to  note  a  change  in  the  rail  section.  Each  succeeding  day 
the  rail  wears  less,  as  the  contact  becomes  greater.  But  before  the 
contact  becomes  full,  and  the  wear  at  a  minimum,  the  wheel  flange 
touches  and  rolls  along  on  the  rail  flange,  and  the  dynamometer  tests 
before  mentioned  have  told  the  story  of  such  a  condition. 

The  city  ordinances  generally  limit  the  height  of  the  ball  above  the 
flange  of  the  rail.  In  the  beveled  rail  more  metal  can  be  put  into  the 
wearing  surface  of  the  rail,  and  the  city  ordinances  still  be  complied 
with.  The  minimum  rail  wear,  the  result  of  full  contact,  will  commence 
in  the  beginning  with  the  beveled  rail.  I  venture  to  say  that  the  life 
of  rails  would  be  doubled  if  made  with  the  ball  of  the  rail  beveled. 

Again  all  wheels,  whether  new  or  old,  will  have  the  same  line  con- 
tact with  the  rail  whether  it  be  new  or  in  its  tenth  year.  There  will  be 
no  variety,  as  shown  in  Figs.  7,  8,  9,  10,  11  and  12. 

The  most  sensible  argument,  and  most  convincing,  still  remains: 
If  a  river  will  flow  through  a  certain  channel  in  spite  of  everything, 
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why  expend  energy  in  trying  to  divert  it?  Adopt  the  natural  channel, 
and  expend  your  energy  in  perfecting  that  one.  A  successful  undertak- 
ing in  the  realm  of  the  material  or  immaterial  must  not  combat  nature. 
So  in  mechanical  details,  we  must,  to  form  a  perfect  device,  adopt  in 
the  beginning  the  form  to  which  nature  will  eventually  lead  us.  The 
final  form  of  rails  is  a  bevel.    Why  not  adopt  it  to  begin  with? 

Numerous  incidental  advantages  appear  of  which  I  will  speak  very 
briefly,  the  chief  of  which,  to  my  mind,  is  the  rail  joint.  All  street 
railways  hope  and  look  for  the  day  when  electrical  welding  will  have 
reached  its  perfect  stage  and  solved  completely  the  joint  problem.  It 
has  been  found  that  no  matter  how  firm  the  under  bearing  of  the  rails, 
that  nevertheless  at  the  joint  there  will  be  a  pounding,  small  at  first, 
but  increasing  much  more  rapidly  as  the  hole  formed  in  the  rail  head 
becomes  deeper,  A  small  cut  one-eighth  of  an  inch  deep  made  in  the 
center  of  a  rail  by  a  hack  saw  will  make  a  pounding  place  in  the  rail. 

What  then  is  the  remedy?  Rails  have  been  laid  with  mitre  joints, 
as  shown  in  Fig.  16,  and  have  failed  because  the  rail  was  flat.  The 
wheel,  having  a  bearing  on  only  a  portion  of  the  rail  next  the  inner 
edge,  made  it  practically  no  better  than  a  right  angle  cut.  Now  if  the 
wheel  had  a  full  contact  on  the  rail  it  is  evident  that  no  pounding 
could  occur  where  this  mitre  joint  was  in  use. 


FIG.  16. 


Fig.  17  shows  a  portion  of  a  tongue  switch.  An  examination  of 
any  such  switch,  where  there  is  an  offset  in  the  rail  for  the  switch 
tongue,  will  show  that  there  is  a  little  pocket  between  the  points,  a  and 
b,  caused  by  the  wheel  falling  from  a  greater  to  a  less  diameter  of  its 
cone.  If  the  rail  which  was  cut  out  for  the  tongue  had  been  beveled, 
no  pocket  would  have  formed. 

Other  recommending  features  for  electric  railroads  are: 

A  path  offering  less  resistance  for  the  return  circuit  is  presented  in 
the  increased  contact. 

Greater  contact  between  wheels  and  rails  will  allow  greater  grades 
to  be  climbed,  and  on  many  roads  allow  of  single  motor  equipment. 

The  rails  will  keep  clean  on  account  of  their  bevel. 

New  brake  shoes  will  have  a  better  bearing  on  old  wheels. 

Cars  may  be  stopped  quicker  on  account  of  more  frictional  area 
between  track  and  wheels,  and  some  accidents  may  thus  be  avoided. 

I  offer  these  gleanings  of  my  study  of  the  rail  and  the  wheel,  which 
I  have  found  a  most  interesting  study,  more  with  a  view  to  place  the 
subject,  as  far  as  I  have  gone,  before  those  who  will  take  an  interest 
in  it,  rather  than  as  conclusive  facts.  Perhaps  there  are  unforeseen 
difficulties  and  factors  which  I  have  entirely  neglected.  I  believe  in  a 
beveled  rail,  but  am  not  so  far  wrapped  up  in  it  that  I  am  blind  to 
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reason,  and  even  though  my  ideas  and  hopes  for  a  better  rail  were 
shattered  by  one  lurking  and  neglected  factor,  I  would  feel  that  my 
study  had  not  been  in  vain. 


Annual  Meeting  of  the  American  Society  of 
Mechanical  Engineers. 

The  annual  summer  convention  of  the  American  Society  of  Mechan  - 
ical Engineers  was  held  at  Montreal,  June  4-8.  The  professional  ses- 
sions were  held  in  the  Engineering  Building  of  the  McGill  University, 
while  the  headquarters  of  the  society  were  at  the  Windsor  Hotel.  The 
meeting  was  in  every  way  successful,  and  the  excursions  included  a  visit 
to  the  power  station  of  the  Montreal  Street  Railway  Company,  a  trip  to 
Ottawa,  where  the  plant  of  the  Ottawa  Electric  Street  Railway  Com- 
pany was  inspected,  etc. 

We  print  below  abstracts  of  several  of  the  papers  presented: 

Mechanical  Draft. 

By  William  R.  Roney,  Boston,  Mass. 

The  importance  of  good  draft,  natural  or  artificial,  for  supplying 
sufficient  oxygen  for  the  economical  combustion  of  fuel,  has  long  been 
recognized  by  intelligent  engineers.  The  gain,  both  in  efficiency  and 
capacity,  obtained  by  the  rapid  and  energetic  combustion  of  the  various 
kinds  of  coal,  and  the  resulting  high  furnace  temperatures,  is  well  es- 
tablished. Its  importance  has,  however,  been  generally  conceded  only 
within  a  few  years.  The  wonderful  stimulus  which  the  development 
of  electrical  industries  has  given  to  the  building  of  compound  engines 
has  necessitated  higher  boiler  pressures,  and  this  in  turn  has  greatly 
increased  the  use  of  boilers  of  the  water  tube  type.  While  high  initial 
temperature  in  the  furnace  is  essential  to  the  best  economy  with  all 
types  of  boilers,  it  is  especially  so  with  water  tube  boilers,  with  their 
large  amount  of  heat  absorbing  surface  in  close  contact  with  the  pro- 


ducts of  combustion;  as  otherwise,  the  temperature  of  the  gases  will 
be  lowered  below  the  point  of  ignition  and  will  pass  to  the  chimney 
only  partially  consumed.  To  obtain  this  high  furnace  temperature 
requires  draft  sufficiently  strong  to  deliver  an  abundant  supply  of  oxy- 
gen to  the  furnace. 

There  are  two  well  known  means  used  for  accomplishing  this  re- 
sult, viz.,  natural  draft,  produced  by  a  column  of  heated  gases  in  a 
chimney  of  suitable  proportions;  and  forced  draft,  obtained  by  me- 
chanically creating  a  pressure  under  the  grates  with  a  blower  or  fan. 

A  third  means,  less  widely  known,  is  mechanical  exhaust  or  in- 
duced draft,  produced  by  a  suction  fan  so  arranged  as  to  draw  the 
waste  gases  from  the  furnace  and  discharge  them  into  a  short  stack 
sufficiently  high  to  clear  the  surrounding  buildings. 

The  largest  and  most  successful  applications  of  mechanically  induced 
draft  have  been  made  in  connection  with  feedwater  heaters  designed  to 
utilize  the  waste  heat  of  the  flue  gases,  and  known  as  fuel  economizers. 
This  form  of  feedwater  heaters  has  been  manufactured  in  England  for 
over  fifty  years,  and  in  this  country  for  three  or  four  years.  They 
have,  however,  been  imported  for  many  years,  as  their  value  as  a  fuel 
saving  device  is  well  established.  Their  successful  operation  is,  how- 
ever, so  dependent  upon  a  good  draft,  that  no  well  informed  engineer 
would  think  of  installing  an  economizer  without  making  provision  for 
much  better  draft  than  the  boilers  would  require  without  it. 

On  account  of  the  reducing  effect  on  the  draft  caused  by  lowering 
the  temperature  of  the  gases  and  retarding  their  flow  by  the  mechan- 
ical interference  of  the  pipes,  it  cannot  be  considered  good  engineering 
to  attach  an  economizer  to  a  chimney  less  than  200  ft.  in  height. 
In  fact,  the  best  working  economizers  in  connection  with  chimneys 
are  those  where  the  chimney  is  considerably  over  200  ft.  high. 

The  objections  to  be  urged  against  high  chimneys,  as  compared 
with  mechanical  exhaust  draft  when  used  with  economizers,  are: 
First,  excessive  cost,  both  on  account  of  the  height  required  and  on 
account  of  foundations,  which  must  of  necessity  be  very  substantial, 
and  which  may  involve  expensive  piling  and  filling.  Second,  the  space 
required  for  foundations,  which  may  be  very  valuable,  especially  in 
large  cities,  or  may  be  required  for  other  purposes,  and  which  can  with 
difficulty  be  spared.  A  chimney  250  ft.  high  will  require  foundations 
not  less  than  thirty  feet  square,  and  in  some  cases  much  more.  Third, 
a  certain  minimum  temperature  of  flue  gases  is  required  to  produce  an 
effective  draft  and  to  operate  the  boilers  economically,  and  this  fact 
limits  the  amount  of  economizer  heating  surface  which  can  be  used, 
and  consequently  the  fuel  saving  obtained  by  use  of  the  economizer. 
The  same  fact  operates  unfavorably  at  small  capacities,  which  are  often 
unavoidable,  when  the  chimney  must  be  built  large  enough  for  future 
increase  of  the  boiler  plant.  Fourth,  a  chirr  ney  once  built  limits  the 
maximum  capacity  of  the  boil,er  plant,  and  also  is  liable  to  be  affected 
by  atmospheric  changes  which  may  seriously  impair  its  efficiency. 

These  objections  to  the  tall  chimneys  which  are  so  essential  to  the 
use  of  economizers,  do  not  hold  with  mechanical  draft. 

The  first  cost  of  a  properly  designed  mechanical  draft  plant  is  very 
much  less  than  that  of  a  suitable  chimney  ot  equal  capacity,  often 
averaging  75  to  80  per  cent,  less,  according  to  the  size  of  chimney  and 
character  of  foundations  required.  The  fans  and  short  stack  require 
very  little  foundations,  even  less  than  that  of  an  ordinary  boiler  setting. 
The  space  usually  required  for  extensive  chimney  foundations  can  be 
utilized  for  economizers,  and  by  elevating  the  economizers  and  fans 
upon  beams  and  columns,  the  space  underneath  them  can  be  used  for 
pumps,  condensers,  etc. 

Natural  draft  requires  that  the  gases  in  the  chimney  be  above  a 
certain  minimum  temperature  in  order  to  secure  a  proper  supply  of 
oxygen  in  the  furnace  and  a  good  combustion  of  the  fuel,  whereas  with 
mechanical  exhaust  draft  the  amount  of  draft  obtainable  is  entirely  in- 
dependent of  the  temperature  of  the  flue  gases,  and  when  used  in  com- 
bination with  a  properly  proportioned  economizer,  it  is  possible  to 
lower  their  temperature  to  a  point  where  the  draft  of  even  a  very  tall 
chimney  would  be  practically  destroyed. 

Mechanical  draft  possesses  great  advantages  over  natural  draft  in 
its  flexibility  and  adaptability  to  both  large  and  small  capacities,  and 
in  its  ability  to  meet  sudden  and  excessive  demands  for  steam,  either 
by  an  extra  turn  of  the  throttle  valve,  or  by  an  automatic  regulator 
controlling  the  steam  supply  to  the  fan  engine  according  to  the  boiler 
pressure.  It  is  unaffected  by  atmospheric  changes,  furnishing  the 
desired  amount  of  draft  irrespective  of  conditions  of  wind  or  weather. 
Operating  independently  of  the  amount  of  heat  in  the  slack,  it  is 
possible  to  obtain  a  higher  temperature  of  feedwater  in  the  econo- 
mizer, and  a  lower  temperature  of  escaping  gases  than  could  possibly 
be  obtained  with  a  chimney,  and  at  the  same  time  provide  sufficient 
draft  to  maintain  rapid  and  economical  combustion  of  the  fuel.  There 
are  undoubtedly  many  boiler  plants  equipped  with  economizers  and 
chimneys,  where  the  draft  is  so  greatly  reduced  by  the  economizer, 
that  it  is  an  open  question  whether  the  saving  in  fuel  by  thus  heating 
the  feedwater  is  not  more  than  balanced  by  the  loss  due  to  imperfect 
combustion  in  the  furnace,  and  whether  it  would  not  result  in  a  greater 
saving  in  coal  to  cut  out  the  economizer  and  get  better  combustion, 
and  a  higher  initial  temperature  due  to  better  draft. 

A  mechanical  draft  plant  properly  designed,  with  duplicate  fans 
and  engines  of  suitable  construction,  so  arranged  that  one  is  always  in 
relay,  can  be  made  so  reliable  that  the  boilers  cannot  be  shut  down  by 
any  ordinary  accident.  With  the  fans  properly  designed  and  propor- 
tioned to  the  work,  the  power  required  to  operate  them  is  so  small  as 
to  practically  have  no  effect  on  the  economy  obtained.  The  mistaken 
idea  that  prevails  somewhat,  even  among  intelligent  engineers,  regard- 
ing the  amount  of  power  required  for  mechanical  exhaust  draft,  is 
probably  caused  by  the  well  known  large  amount  of  power  required  to 
drive  the  high  speed  pressure  blowers  and  fans  used  for  forced  draft. 
Mechanical  draft  handles  a  large  amount  of  heated  gases  with  slow 
speed  exhaust  fans  at  a  low  pressure,  and  with  a  small  expenditure  ot 
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power.  To  illustrate:  The  writer  recently  designed  a  mechanical  draft 
and  economizer  plant  for  6,000  II.  P.  of  water  tube  boilers,  providing 
duplicate,  large,  slow  running  fans  of  special  design,  each  driven  by  an 
independent  engine,  and  each  having  a  capacity,  estimated  in  pounds 
of  coal  burned  per  hour,  sufficient  to  develop  25  per  cent,  in  excess  of 
rating,  or  7,500  H.  P.  The  power  required  to  drive  one  fan  to  do 
this  work  was  .6  of  1  per  cent,  of  the  boiler  horse  power  de- 
veloped. Or,  estimated  in  coal  per  horse  power  per  hour,  and  at  $3 
per  ton,  the  fuel  cost  of  operating  the  plant  one  year  was  2  per  cent, 
of  the  estimated  cost  of  the  chimney  originally  planned  for  the  plant. 
In  other  words,  it  would  not  pay  to  build  the  chimney  so  long  as  money 
was  worth  more  than  2  percent,  per  annum. 

In  a  typical  boiler  house,  the  economizer  is  elevated  upon  columns 
and  beams  to  provide  for  utilizing  the  space  under  the  economizer  for 
feed  pumps,  condenser,  etc.  The  exhaust  fans,  of  which  there  are  two 
placed  side  by  side,  are  equipped  with  direct  connected  engines,  only 
one  engine  showing  in  the  illustration,  the  other  being  on  the  farther 
side.  These  fans  and  engines  are  of  special  design,  with  protected 
bearings,  self-oiling  and  water  jacketed,  to  withstand  the  heat  when 
the  economizer  is  cut  out  for  cleaning  or  for  repairs,  and  the  hot  gases 
pass  directly  to  the  fans.  They  are  so  proportioned  to  their  work  as 
to  handle  a  maximum  amount  of  gases  with  a  minimum  expenditure  of 
power. 

The  arrangement  of  the  economizer  pipes  and  blow-off  connec- 
tions are  worth  noticing,  in  that  they  provide  a  means  of  blowing  out 
the  sediment  which  may  accumulate  in  the  pipes,  and  at  the  same  time 
a  complete  circulation  is  maintained  in  the  economizer.  Many  exten- 
sive plants  are  now  in  operation,  or  in  process  of  construction  in  vari- 
ous parts  of  the  country,  equipped  with  economizers  and  mechanical 
draft  similarly  arranged. 

Probably  the  largest  plant  of  the  kind  yet  built  is  that  of  the  Phila- 
delphia Traction  Company,  Philadelphia,  Pa.  Two  large  power 
houses  are  in  process  of  erection  and  partly  in  operation  for  this  com- 
pany, one  of  7,500  H.  l>.  and  one  of  6,000  H.  p.  At  the  13th  and  Mt. 
Vernon  Streets  Power  House,*  there  are  twenty  Babcock  &  Wilcox 
boilers  of  375  H.  p.  each,  arranged  in  two  parallel  rows  of  ten  boilers 
on  opposite  sides  of  the  boiler  room.  The  other  station  of  6,000  H.  p. 
is  arranged  similarly,  except  as  to  the  number  of  boilers.  The  gases 
from  each  row  of  boilers  are  conveyed  by  flues  at  the  back  to  the  cen- 
ter of  the  boiler  house,  drawn  through  the  economizers  and  discharged 
into  stacks  by  four  large,  slow  running  exhaust  fans  of  special  design. 
These  fans  are  arranged  in  pairs,  and  are  of  such  a  capacity  that  two 
of  them  will  handle  the  gases  for  the  entire  plant,  thus  leaving  two  in 
reserve.  The  fans  are  driven  by  duplicate  engines  and  countershafts, 
so  arranged  that  either  engine  will  drive  any  one  or  more  fans,  as  de- 
sired. '1  he  stacks  extend  but  a  few  feet  above  the  roof ,  and  are  lined 
with  brick  to  preserve  them  from  the  corroding  action  of  the  gases. 
The  feedwater  is  pumped  through  exhaust  steam  heaters  to  the 
economizers,  and  thence  to  the  boilers.  At  the  33d  and  Market  Streets 
station  of  the  same  company,  the  fans  are  driven  by  engines  belted 
directly,  one  small  engine  to  each  fan.  The  economizers  occupy  the 
space  originally  planned  for  two  tall  chimneys,  one  for  each  side  of 
the  boiler  house.  These  chimneys  were  to  have  been  200  ft.  high, 
with  a  flue  eleven  feet  in  diameter.  Two  of  the  fans  are  capable  of 
producing  a  draft  equal  to  that  of  the  two  brick  chimneys  originally 
planned.  The  power  required  to  drive  one  of  these  fans,  as  the  plant 
is  now  being  operated,  is  exceedingly  small,  being  less  than  ten  horse 
power  for  each  2,000  H.  P.  produced,  or  less  than  one-half  of  1  per 
cent,  of  the  power  developed  by  the  boilers. 

The  following  data  will  be  of  interest,  as  showing  in  tabulated 
form  the  results  obtained  by  economizers  and  mechanical  draft  in  a 
number  of  plants  in  regular  service.  In  every  case  the  feedwater  was 
partially  heated  by  exhaust  steam  heaters,  or  in  hot  wells  by  condensed 
steam  from  various  sources. 

TESTS  OF  ECONOMIZER  AND  MECHANICAL  DRAFT  PLANTS,  SHOWING 
INITIAL  AND  FINAL  TEMPERATURES  OF  FLUE  GASES  AND  FEED 
WATER  IN  DEGREES  FAHRENHEIT. 
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Tests  of  Small  Electric  Railway  Plant.  — 

By  Jesse  M.  Smith,  Detroit,  Mich. 

This  paper  gives  the  results  of  a  test  made  in  October,  1893,  on 
the  power  plant  of  the  Wyandotte  &  Detroit  River  Railroad,  which  is 
a  suburban  road  running  from  Detroit  to  Trenton,  Mich.,  10.5 
miles  long. 

The  plant  contains  two  tandem  compound,  condensing  engines 
rated  at  150  H.  P.  each,  and  guaranteed  for  a  maximum  load  of  225 


*Fully  described  and  illustrated  In  the  Street  Railway  Journal  for  Janu- 
ary, 1894. 


H.  P.,  made  by  the  Phoenix  Iron  Works  Company,  Meadville,  Pa. 
Each  engine  is  belted  direct  to  a  Westinghouse  railway  generator  of 
150  e.  h.  p.  The  vacuum  is  obtained  by  a  Conover  air  pump  and 
condenser  belted  directly  to  the  engine  shaft.  The  boiler  feed  pump 
is  driven  from  the  air  pumpshaft.  Steam  is  supplied  by  two  Manning 
vertical  boilers.  One  engine  and  dynamo  only  were  used  during  the 
lest  It  will  be  noted  at  the  outset  that  each  engine  and  dynamo  is 
designed  to  deliver  on  average  of  150  H.  r.,  but  that  during  the  test 
the  average  load  on  the  engine  was  only  70  1.  H.  P.,  and  the  maximum 
141  1.  H.  P.  The  best  conditions  of  economy  were  therefore  not  real- 
ized. The  test  was  made  under  commercial  conditions  for  the  owners 
of  the  plant.  All  the  machinery  had  been  run  about  three  months  and 
no  adjustments  by  the  makers  had  been  made  since  it  was  first  put  in. 
No  special  care  had  been  taken  to  get  very  close  regulation  either  of 
the  engine  or  generator.  One  boiler  was  fired  with  coal,  and  used  ex- 
clusively to  supply  steam  for  the  fuel  atomizer  of  the  other  boiler, 
"  straight  crude  oil  "  was  used  exclusively  as  fuel  for  the  boiler, 
which  supplied  steam  to  the  engine,  and  no  steam  was  used  from  that 
boiler  for  other  purposes.  Indicator  cards  were  taken  at  intervals  of 
five  minutes  during  the  seventeen  and  one-third  hours  of  the  test.  A 
Tabor  indicator  was  applied  directly  to  each  end  of  each  cylinder,  and 
all  operated  by  the  same  mechanism.  Indicator  cards  were  taken 
simultaneously  from  the  four  indicators  by  two  persons  on  a  signal 
given  at  the  proper  time,  without  regard  to  the  load  on  the  engine. 
The  speed  of  the  engine  was  determined  by  a  continuous  revolution 
counter  which  was  directly  connected  to  the  shaft  of  the  engine.  The 
variation  of  speed  was  shown  by  a  tachometer  belted  directly  to  the 
engine  shaft,  and  constantly  in  service.  It  was  carefully  compared 
with  the  revolution  counter  when  on  constant  speed,  and  was  made  to 
agree  with  the  counter.  The  speed  of  the  dynamo  was  taken  at  four 
different  times  by  a  revolution  counter  held  in  the  end  of  the  shaft  for 
five  consecutive  minutes  each  time.  Three  readings  gave  604  revolu- 
tions, and  one  reading  gave  603  revolutions  per  minute.  The  speed 
of  the  air  pump  was  taken  in  the  same  way. 

The  steam  gauges  on  the  boilers  were  connected  to  the  boiler  near 
the  bottom,  so  that  they  show  the  pressure  due  to  a  head  of  water  of 
about  ten  feet  in  addition  to  the  steam  pressure.  The  boiler  gauges 
therefore  show  about  five  pounds  more  pressure  than  the  pressure  of 
the  steam  in  the  boiler.  The  standard  gauge,  when  placed  on  the 
steam  pipe  of  the  engine  just  above  the  throttle  valve,  showed  about 
five  pounds  less  pressure  than  the  boiler  gauge,  so  that  there  was 
practically  no  loss  of  steam  pressure  between  the  boiler  and  engine. 

The  amperes  were  measured  by  a  Weston  standard  ammeter 
connected  in  series  with  the  station  ammeter.  The  volts  were  meas- 
ured by  a  Weston  standard  voltmeter  connected  to  the  bus  bars  of 
the  switchboard.  Volt  and  ampere  readings  were  taken  every  ten 
seconds  by  a  different  person  at  each  instrument,  the  time  being  given 
by  a  third  person. 

The  water  used  by  the  boilers  was  taken  from  the  overflow  of  the 
air  pump,  and  weighed  in  two  barrels  on  two  scales,  and  was  pumped 
from  the  barrels  by  the  regular  feed  pump  worked  from  the  shaft  of 
the  air  pump.  The  feedwater  passed  through  a  closed  heater  with 
brass  tubes,  the  heater  being  connected  with  the  exhaust  pipe  between 
the  engine  and  condenser.  The  fuel  oil  was  stored  and  fed  by  the 
Snell  water  pressure  system.  The  amount  of  fuel  oil  fed  to  the  atom- 
izer was  measured  by  measuring  the  number  of  gallons  of  water 
which  flowed  into  the  storage  tank. 

The  dimensions  of  the  plant  and  data,  and  the  results  are  given  in 
the  following  tables: 

DESCRIPTION  OF  PLANT. 

Boilers.  —  Kind,- Manning  vertical  tubular;  number,  2;  size,  known 
as  61  in.;  rated  capacity,  150  H.  p.;  inside  diameter  of  firebox,  6  ft. ; 
height  above  grate,  3  ft.  6  ins.;  number  of  tubes,  184;  outside  diameter 
of  tubes,  2>2  ins.;  total  length  of  tubes,  14  ft.  10  ins.;  length  of  tubes 
below  water  line,  10  ft.  7  ins.;  heating  surface  in  firebox,  89.2  sq.  ft.; 
heating  surface  in  tubes  below  water  line,  1,272.7  sq.  ft.;  heating  sur- 
face in  tubes  above  water  line,  51 1. 1  sq.  ft. 

Engine. —  Kind,  Phoenix  Iron  Works  Company  tandem  compound, 
condensing;  diameter  of  high  pressure  cylinder,  ii-jj  ins.;  diameter  of 
low  pressure  cylinder,  20^  ins.;  stroke  of  piston,  15  ins.;  piston  valves 
on  both  cylinders,  both  controlled  by  shaft  governors;  number  of  fly- 
wheels, 2;  diameter  of  flywheels,  78^  ins. ;  face  of  flywheels,  i6$4  ins. ; 
weight  of  rim  of  each  flywheel,  2,445  1DS- 

Air  Pump. — Kind,  Conover,  belted  to  engine ;  size,  No.  7 ;  diameter 
of  piston,  15  ins.;  stroke  of  piston,  7  ins.;  revolutions  per  minute,  67. 

Boiler  Feed  Pump.  —  Kind,  single  acting  plunger  driven  from  shaft 
of  air  pump;  diameter  of  plunger,  3  ins.;  stroke,  6  ins. 

Dynamo. — Kind,  Westinghouse  four  pole  railway  generator;  rated 
capacity,  150  e.  H.  p.;  standard  speed,  625  revolutions  per  minute; 
speed  when  tested,  604  revolutions  per  minute. 

Cars. — Maker,  Jones,  length,  16  ft.;  weight,  14,500  lbs.;  number  of 
seats,  22;  kind  of  motors,  Westinghouse;  number  of  motors,  2;  rated 
power  of  each  motor,  30  e.  h.  p.;  number  of  cars  in  use,  3. 

Road. — Length,  10.5  miles;  kind  of  rail,  T;  weight  of  rail  per  yard, 
52  and  56  lbs.;  supported  on  cross  ties;  ties  covered  with  sand,  and  rest- 
ing on  sand,  except  from  Wyandotte  to  Trenton,  which  is  stone  bal- 
lasted. 

SPEED  OF  ENGINE  AS  CONTROLLED  BY  GOVERNOR. 

Revolutions  per  minute  by  revolution  counter,  average 

for  eight  minutes  with  dynamo  belt  off   238  revolutions. 

Average  revolutions  per  minute  on  regular  work  dur- 

it.g  362  minutes   234.3  " 

Percentage  of  variation  of  revolutions   1.58 

Minimum  revolutions  per  minute,  dynamo  producing 

180  amperes,  engine  developing  165  j,  h,  p   227  revolutions. 
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DISTRIBUTION  OF  POWER  USED. 


Power  consumed  by  friction  of  engine,  air  pump,  and 

boiler  feed  pump,  with  main  belt  off   9.22  I.  H.  P. 

Friction  of  engine,  air  and  feed  pumps,  and  dynamo, 

with  brushes  off   11.341.H.P. 

Friction  of  dynamo  and  belt  -.   2.12  I.  H.  P. 

Power  consumed  by  engine,  air  and  feed  pumps  and 

dynamo,  with  brushes  on  and  main  circuit  open.  .  14-34  I.  H.  P. 

Power  required  to  charge  fields  of  dynamo   3.00  I.  H.  P. 

Percentage  of  engine  capacity  required  by  friction  of 

engine,  air,  and  feed  pumps   6.15 

Maximum  power  developed  bf  engine  as  shown  by 

indicator  cards,  during  economy  test   T4'-4  I-  h.p. 

Minimum  power  developed  by  engine,  as  shown  by 

indicator  cards,  during  economy  test   21.27  1.  H.  P. 

Average  power  developed  by  engine,  as  shown  by  208 

sets  of  indicator  cards,  during  economy  test   70.1  I.  H.  P. 

Average  electrical  horse  power  delivered  by  dynamo.  45  E.  H.  P. 
Average  indicated  horse  power  delivered  to  pulley  of 

dynamo,  estimating  friction  of  armature  shaft,  to 

be  thesame  as  friction  of  belt   59.81.  H.  P. 

Average  number  of  cars  in  use  during  test   2.89  cars 

Number  of  passengers  on  cars  during  17^2  hours   1. 014 

Average  number  of  passengers  on  cars  per  single  trip.  15.2 
Average  number  of  passengers  on  cars  at  any  one 

time  (estimated)   8 

Weight  of  ten  persons  at  140  lbs.  each   1,400  lbs. 

Weight  of  cars   14,500  lbs. 


Total  weight  of  cars  and  persons   15,900  lbs. 

Average  weight  in  motion   44  95o  lbs. 

Average  electrical  horse  power  per  1,000  lbs.  ol  weight 

moved   0.98  E.  h.p. 

Average  horse  power  developed  by  engine  per  1,000 

lbs.  of  weight  moved   1.52  I.  H.  P. 

Average  electrical  horse  power  per  car   15.54  e.  H.  P. 

Average  horse  power  developed  in  engine  per  car.  .  .  .  24.25  1.  H.  P. 
Average  watts  delivered  by  dynamo  per  horse  power 

developed  in  engine   478.8  watts. 

Average  watts  delivered  by  dynamo  per  horse  power 

delivered  to  belt  of  dynamo   557-3  watts. 

Average  speed  of  cars  per  hour,  including  all  slops,     j  14  miles  per 

twenty-one  miles  in  1.5  hours                                   (  hour. 

Average  speed  of  cars  between  stops                              \  15.3S  miles 

j  per  hour. 

Total  car  hours   50.25 

Time  of  test   1 7.33  hours. 

ECONOMY  TEST. 

Duration  of  test   17'j  hours. 

Average  horse  power  developed  in  engine  as  shown  by 
208  sets  of  indicator  cards  taken  at  five  minute  in- 
tervals  70.1  1.  11.  p. 

Average  horse  power  delivered  by  dynamo  as  shown  by 

6,209  sets  °f  readings  taken  at  ten  second  intervals  45.    e.  ii.  p. 
Net  average  steam  pressure  in  boiler  by  half  hour  read- 
ings  1 1 1.8  lbs. 

Average  vacuum  by  half  hour  readings   25.2  ins. 

Steam  used  by  engine  per  hour  1,721.1  lbs. 

Steam  used  by  engine  per  horse  power  per  hour   24 .55  " 

Steam  used  by  fuel  oil  jet  per  hour   291. 5  " 

Steam  used  by  engine  and  fuel  oil  jet  per  hour  2,008.8  " 

Percentage  of  steam  used  by  fuel  oil  jet   14.5 

Fuel  oil  used  per  hour  for  engine  20. 25  gals..  133  " 

Fuel  oil  used  per  horse  power  per  hour  for  engine,  .  29  gal.  1.9  " 
Additional  fuel  oil  which  would  be  required  to  maintain 

oil  jet  for  one  hour  3. 43  gals..  22.58  " 

Average  temperature  of  water  flowing  from  air  pump  91.8°  Fah. 

Average  temperature  of  feedwater  entering  boiler..  .  v  126.60  " 

Rise  of  temperature  of  feedwater  due  to  heater   34  8°  " 

Percentage  of  fuel  saved  by  heater   3.06$ 

Fuel  oil  required  to  evaporate  1,000  lbs.  of  water  from 

126. 6°  Fah.,  into  steam  at  112  lbs.  pressure   H-79  gals. 

Water  evaporated  from  126. 6°  Fah.  into  steam  at  112 

lbs.  pressure  per  gallon  of  fuel  oil   84.81  gals. 

Ditto  per  pound  of  oil   12.9  lbs. 

Area  of  steam  outlet  of  atomizer   .07  sq.  in. 

Which  is  same  as  a  round  hole  .3  in.  diameter. 


It  will  be  noted  that  14.5  percent,  of  the  total  steam  generated 
was  used  by  the  fuel  oil  atomizer.  The  atomizer  was  not  properly 
proportioned  for  the  work,  and  did  not  receive  enough  air.  The  flame 
was  red  and  evidently  not  economical.  The  atomizer  and  furnace  have 
since  been  arranged  with  much  better  results. 

In  this  engine  the  piston  valves  which  distribute  the  steam  to  both 
high  and  low  pressure  cylinders  are  controlled  by  the  governor. 

It  will  be  noted  that  while  this  is  a  condensing  engine  the  high 
pressure  cylinder  does  a  good  share  of  the  work  even  on  the  lightest 
loads,  and  the  receiver  pressure  does  not  vary  greatly  either  during  a 
single  revolution,  or  during  a  change  of  load  of  from  21  to  101.8  H.  p. 
While  the  load  changes  488  per  cent. ,  the  average  receiver  pressure 
only  changes  167  per  cent.,  and  even  when  the  engine  ran  with  the  belt 
off  and  developed  9.2  H.  p.,  there  was  no  negative  work  in  either  end 
of  either  cylinder.  These  results,  which  I  believe  to  be  highly  im- 
portant, both  for  economy  and  close  regulation,  are  due  to  the  valves 
of  both  cylinders  being  controlled  by  the  governor. 


The  results  of  a  study  of  the  indicator  diagrams  are  given  in  the 
following  table: 


oet  1N0.  1. 

C  XT 

oet  No.  2. 

C  XT 

oe t  IN  0.  3 

I.  h.  p.  in  h.  p.  cylinder. 

Crank  end  

2.4 

13-8 

25-3 

Head  end  

2-5 

14.8 

26. 1 

1.  H.  P.  in  L.  P.  cylinder. 

3-3 

16.6 

25.2 

Head  end  

7.8 

17.6 

25.2 

Total  1.  H.  P  

21.0 

62.8 

ior.8 

Maximum  pressure  in  receiver  

5-9 

9.0 

1 1 . 0 

Minimum       "       "  " 

4.0 

6.4 

7-5 

Average  '* 

4.9 

7-2 

8.2 

The  variations  in  load  in  a  plant  of  this  kind  are  not  only  extreme, 
but  rapid,  and  were  fiom  5  to  134  amperes.  In  one  interval  of  ten 
seconds  the  load  increased  115  amperes,  which  equals  120  1.  H.  P. 

During  the  regular  operation  of  the  plant  and  with  these  extreme 
variations  in  load,  the  needle  of  the  tachometer  never  left  the  space 
enclosed  by  the  230  and  240  revolution  marks. 


Power  Losses  in  the  Transmission  Machinery  of  Central 
Stations. 

By  Wm.  S.  Aldrich. 

This  paper  presents  some  memoranda  on  the  subject  of  power 
losses  in  the  transmission  machinery  of  central  stations,  which  had 
come  within  the  author's  experience,  and  some  of  which  were  incom- 
pletely referred  to  in  the  discussion  of  the  paper  on  the  "  Performance 
of  Street  Railway  Power  Plants,"  presented  at  Chicago  meeting  (July, 
1893),  by  Messrs.  Win.  A.  Pike  and  T.  W.  Hugo.* 

DISCUSSION  OF  PAPER. 

Test  No.  2  in  paper  of  Messrs.  Pike  and  Hugo  showing  the  com- 
bined horse  powers  from  cards  taken  every  ten  minutes,  cannot  possi- 
bly show  the  real  variations  of  power  in  an  electric  railway  plant.  The 
frictional  losses  in  the  transmission  machinery  are  best  determined  by 
special  tests,  before  or  after  the  regular  run,  having  this  one  object  in 
view. 

In  a  joint  test  of  an  electric  railroad,  made  in  1891,  by  Mr.  Her- 
mann S  Hering  and  the  author,  they  found  that  it  was  impossible  to 
arrive  at  any  satisfactory  conclusion  as  to  what  became  of  the  motive 
power  generated  to  drive  the  dynamos,  when  throwing  the  load  on  and 
off  again  as  quickly  as  it  is  done  in  an  electric  railroad.  At  times 
there  would  be  as  much  as  40  H.  P.  unaccounted  for  ;  that  is,  for 
a  few  seconds  the  dynamo  output  would  fall  more  than  So  H.  p.  below 
the  then  delivered  turbine  horse  power;  while,  at  other  times,  the 
horse  power  delivered  by  the  turbines  and  the  dynamos  would  be  equal. 
Under  light  load  conditions,  which  remained  steady  for  about  two 
minutes  at  one  portion  of  the  run,  the  actual  difference  between  the 
turbine  horse  power  and  dynamo  horse  power,  delivered,  was  43  8. 
All  at  once,  while  the  turbines  were  decreasing  their  output, there  would 
be  50  or  60  H.  P.  thrown  off  or  on  the  dynamos,  and  the  turbine  gates 
would  keep  on  closing.  At  other  times  the  same  thing  would  happen 
while  the  turbines  were  increasing  their  output,  and  the  turbine  gates 
would  keep  on  opening,  causing  the  difference  of  power  between  that 
delivered  by  the  turbines  and  that  delivered  by  the  dynamos  to  the 
line  to  run  enormously  high;  the  maximum  difference  so  observed  was 
140  H.  P. ,  or  almost  100  H.  P.  in  excess  of  that  lost  in  the  transmission 
machinery  and  dynamo. 

Between  these  extremes  one  can  readily  see  that  the  transmission 
machinery  acts  in  the  way  of  a  flywheel,  storing  up  the  excess  of  energy 
on  the  one  hand,  and  giving  out  part  of  its  stored  energy  during  a  de- 
ficiency on  the  other  hand.  These  great  differences  of  power  exist 
only  for  a  few  seconds. 

In  our  report  on  this  test,  we  stated  that  steam  engines  would  not 
be  at  all  likely  to  show  the  same  results  of  great  excesses  and  deficien- 
cies of  output,  while  the  dynamo  load  continued  to  vary  in  its  char- 
acteristic fashion  for  street  railway  purposes.  We  are  greatly  surprised 
therefore,  to  find  that  the  tests  of  Messrs.  Pike  and  Hugo,  on  the 
Corliss  engines  of  the  Minneapolis  &  St.  Paul  electric  railway  plants, 
do  show  up  much  the  same  as  in  our  turbine  tests  referred  to.  They 
even  note  that,  when  lightly  loaded,  the  difference  between  the  engine 
and  dynamo  output  is  minus,  showing  that  the  dynamos  are  delivering 
more  power  than  the  engine,  similar  to  the  case  we  have  cited  for  the 
turbine  plant.  While  they  believe  this  peculiarity  to  be  due  to  im- 
perfect (better,  tardy  regulation)  we  think  it  is  due  almost  entirely  to 
the  flywheel  action  of  the  transmission  machinery. 

The  high  speed,  automatic  engine,  directly  connected  (or  better, 
directly  coupled),  is,  in  my  opinion,  best  adapted  to  meet  the  sudden 
and  very  great  variations  in  electric  power  plants,  while  the  well  known 
type  of  Corliss  engine  seems  best  adapted  to  steady  loads. 

The  following  table,  No.  1,  contains  a  brief  presentation  of  the 
principal  figures  in  this  connection,  from  the  paper  under  discussion. 


•Published  In  the  August,  1893,  Issue  of  the  Stuekt  Railway  Journal. 
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TABLE  I. 


No.  of  Test. 

Kind 
of 
Engine. 

How 
connected 
to 

Dynamo. 

Ind.  11 .  p.  delivered 
by  engine. 

Elec.  H.  P.  delivered 
by  dynamos. 

Eng.  Friction  U.  P.  by 
Friction  Run. 

Per  cent.  Eng.  Friction. 

Total  Friction  H.  P= 
I.  H.  P.— Elec.  II.  P. 

1  Per  cent.  Total  Friction 
H.  P. 

1 

Trl-eylinder  > 
Cond.  Corliss.  / 

By  Countershaft  > 

1,237.90 

1,088.0 

149.90 

12.10 

2 

Trl-cyllnder  \ 
Cond.  Corliss.  / 

By  Countershaft  ) 
carrying  Friction  >- 
Clutches.  ) 

750.20 

624.7 

131.50 

17.40 

m 

Same. 

Same. 

859.73 

164.43 

19.12 

3t> 

Westinghouse 
Compounds. 

Belted  direct 
to  Dynamo. 

522.50 

434.2 

14.27 

3.7 

88.30 

16.90 

THE    POWER    LOSSES    IN    A    TURBINE    PLANT    FOR    AN  ELECTRIC 
RAILWAY. 

The  following  particulars  of  the  performance  of  the  turbine  power 
plant  of  the  Neversink  Mt.  Electric  Railway,  Reading,  Pa.,  have  been 
taken  from  the  author's  reprint  of  the  published  report  of  the  test,  as 
it  appeared  in  the  Electrical  World,  May  28  to  July  30,  1892. 

Each  vertical  shaft  of  the  Hercules,  of  which  there  are  two,  trans- 
mits its  power  through  a  mortise  crown  and  jack  gear  to  the  horizontal 
shaft  carrying  the  main  driving  pulley.  The  power  is  thence  trans- 
mitted to  a  countershaft,  from  which  each  dynamo  is  belted  by  means 
of  a  friction  clutch  pulley. 

In  the  test  of  the  turbine  plant  under  a  light  load,  observations 
were  made  to  determine  the  distribution  of  power,  and  the  several 
losses  from  the  hydraulic  head  of  the  water  to  the  available  power  at 
the  car  axle,  during  the  run  of  a  single  car  over  the  road.  Table  II. 
contains  a  summary  of  the  power  distribution. 

The  performance  of  the  turbine  plant  under  a  heavy  load,  is  shown 
in  table  III.,  which  gives  a  summary  of  the  power  distribution. 

TABLE  II. 


With  car,  on  the  two  principal  grades.  3.61;:  and  3.9 \%,  no  other  car  belDg  on 
the  road  at  that  time. 


Grade  on  which  reading  was  taken  

3 

3.94^. 

11-37-301 

11-31-45 
to 

11-39-20 

12-8-0 

12  6-0 
to 
12-16-0 

Conditions. 

Steady. 

Mean. 

Steady. 

Mean. 

Power  Delivered. 
Turbine  H.P.  dellv.  to  transmission  machinery 

H.  P.  delivered  at  car  axles  

Power  Lost. 

190  0 
93.2 
56.1 
48.5 
46.0 
34.50 

96.8 
37,1 

7.6 
2  5 
11.5 

187.0 
88.7 
53.15 
45.9 
43.1 
31.92 

98.3 
35.55 
7.25 
28 

11.18 

1S8.2 
91.4 
55.1 
47.6 
44.8 
33.7 

96.8 
3(5.3 
7.5 
2.8 

11.1 

184  2 
86.0 
51.9 
44.7 
42.3 
31.78 

98.2 
34.1 

7  2 
2*4 
10.52 

Car  motor,  gearing  and  axle  losses  

Total  losses,  Hyd.  H.  P.  to  car  axle  n.  P  

Total  Hyd.  H.  P.  delivered  

155.5 
34.5 

155,08 
31.92 

154  5 
33.7 

152.42 
31.78 

190.0 

187.4 

188.2 

184,2 

TABLE  III. 


I. 

II. 

Total. 

Time  base  of  section,  hours  and  minutes  

10. SO — 11.01 
31 

11.01— 11. 14 
13 

10.30-11  14 

44 

Power  Delivered. 

Hydraulic  H.  P.  delivered  to  turbines  

182.7 

234.0 

197.8 

Turbine  H.  P.  dellv.  to  transmission  machin'y 

85.1 

13-1.9 

101.0 

50.5 

9">.8 

63.7 

38.5 

82.0 

51.3 

36.2 

77.1 

48.2 

H.P.           "     "  car  axles  

25.4 

54.0 

33.7 

Power  Lost. 

97.6 

95.1 

96.8 

Transmission  machinery  friction  11.  1'... 

34. G 

43.1 

37.3 

12,0 

13.8 

12.4 

2.3 

4.9 

3.1 

10.8 

23.1 

14.5 

157.3 
25.4 

1 8O.1I 
54.0 

164  1 

33.7 

182.7 

234.0 

197.8 

POWER  LOSSES  IN  A  CABLE  PLANT. 

This  test  was  made  on  the  Druid  Hill  Avenue  cable  plant,  Balti- 
more, Md.,  jointly  by  Hermann  S.  Hering  and  the  author,  March  29, 
1892,  while  associated  in  the  department  of  electrical  engineering  at 
the  Johns  Hopkins  University. 

A  new  plan  is  employed  to  drive  the  cable  drums  by  not  having 
them  geared  together,  but  using  in  connection  with  each  driving 
drum,  a  compensator.  This  consists  of  a  simple  box  train,  epicycle 
gear.    The  idler  drum  is  double,  one-half  of  which  is  mounted  loose  on 


the  shaft,  while  the  other  half  is  keyed  to  the  same.  The  cable  drums 
are  placed,  one  on  each  side  of  the  rope  drive  drum,  on  the  main  shaft, 
and  driven  through  positive  clutch  couplings.  These,  as  well  as  sim- 
ilar clutches  on  the  engine  shaft,  are  operated  by  hand,  through  com- 
pound gear.  In  the  eleven  miles  of  single  track,  there  are  fifty-eight 
single  track  curves,  making  2,90a  ft.  of  curve  construction  in  all.  The 
power  house  at  the  other  end  of  the  line  is  a  duplicate  of  the  Druid 
Hill  Avenue  one.  The  above  particulars  are  taken  from  the  Street 
Railway  Journal,  March,  1S91,  which  contains  a  full  and  illustrated 
description  of  the  "  Baltimore  Cable  Road"  and  the  Druid  Hill  Ave- 
nue power  house. 

The  test  was  made  under  the  ordinary  working  conditions  of  the 
road,  the  usual  daily  traffic  and  operations  not  being  interfered  with  in 
the  least  during  the  normal  running  time  of  twenty-four  hours.  The 
plant  consisted  of  two  Wetherill-Corliss  type  engines,  rated  at  414  H.  P., 
at  sixty  revolutions,  eighty  pounds  boiler  pressure  and  one-fifth  cut-off. 
Rope  driving  is  used  to  transmit  the  power  from  the  engine  shaft  to 
the  cable  driving  shaft.    Only  one  engine  was  run  during  the  test. 

The  frictional  losses  of  the  engine,  drum,  and  cables  were  determined 
by  running  the  engine  with  only  that  part  of  the  machinery  attached, 
of  which  it  was  desired  to  obtain  the  friction  horse  power.  It  will  be 
noticed  that  the  sum  of  the  individual  friction  horse  powers  of  the 
large  and  small  cables  is  not  equal  to  that  required  to  drive  the  two 
together.  This  shows  an  increase  in  the  friction  of  the  transmission 
machinery  and  through  the  rope  drive,  a  result  which  is  to  be  expected 
when  the  transmitted  load  is  increased  and  the  two  cable  driving  shafts 
are  operated  as  one. 

The  power  necessary  to  drive  the  cable,  under  no  load,  and  at 
various  speeds,  was  obtained  by  a  special  test;  from  the  plotted  results 
of  this  run  it  appears  that  the  cable  friction  horse  power  varies  almost 
directly  with  the  speed  at  which  the  cable  is  running. 

It  is  the  extent  of  curved  track  and  the  steep  grades  on  the  road, 
which  no  doubt  make  the  efficiency  of  the  cables  so  low;  for,  as  will  be 
seen  by  referring  to  the  summary  of  efficiencies,  only  45.9  per  cent,  of 
the  power  delivered  to  both  cables  is  available  for  use  in  propelling  the 
cars. 

The  data  and  particulars  involving  the  power  losses  in  the  trans- 
mission machinery  are  tabulated  below: 

TABLE  III. 

SUMMARY  OF  POWER  DISTRIBUTION  AND  EFFICIENCY  OF  CABLE  PLANT. 

Power  developed  and  delivered. 


Horse  power  developed,  cars  on,  maximum  6.30  p.  M.  342.2  H.  P. 

"                 "              "       minimum  5.04  A.  M.  156.0  " 

"                "             "       mean  (of  run)   241.7  " 

Horse  power  developed  without  cars  on,  but  with 

both  cables,  drum  and  engine  friction,  mean.  .  .  .  152.35  " 
Horse  power  developed  without  cars  on,  but  with 

downtown  cable,  drum  and  engine  friction,  mean  124.2  " 
Same,  but  with  uptown  cable,  drum   and  engine, 

mean   69  o  " 

Same,  but  with  drum  and  engine  only,  mean   47-45  " 

Same,  but  with  engine  only  (engine  uncoupled), 

mean   29.15  " 

Horse  power  delivered  by  engine  shaft   212.55  " 

Horse  power  delivered  by  main  driving  shaft  from 

clutch  couplings   T94-25  " 

Horse  power  delivered  by  both  cables  to  cable  car 

grips    89.35" 

Friction  horse  power  of  both  cables  and  additional 

shafting  required  by  same,  mean   104.9 

Friction  horse  power  of  both  cables  alone,  mean. .  .  .  98.3  " 

Power  Lost. 

Engine  friction  horse  power   29  15  H.  p. 

Drum  friction   18.30  " 

Uptown  cable  friction   21.55  " 

Downtown  cable  friction   7°. 75 

Shafting,  due  to  mean  load  on  both  cables   6.60 


Total  friction  horse  power   152.35  H.  P. 

Mean  available  horse  power  delivered  to  cars   89.35  " 


Mean  total  indicated  horse    power  developed  by 

engine  _   241.70  H.  P. 

Summary  of  Percentage  Distribution  of  Power. 

Percentage  lost  in  engine  friction   12.10 

"          "     drum  friction   7-°° 

"          "     uptown  cable  friction   8.90 

"           "     downtown  cable  friction   31.80 

"          "     shafting  (due  to  use  of  both  cables)  2.70 

Percentage  available  power  at  cars   36.90 


Total  power  developed  by  engine   100.00 


POWER  LOSSES  IN  TRANSMITTING  THROUGH  A  COUNTERSHAFT. 

These  tests  were  made  to  determine  the  losses  in  the  usual  method 
of  driving  dynamos;  namely,  through  two  belted  connections  and  a 
countershaft.  They  were  made  jointly  by  Clement  R.  Jones  and  the 
author,  in  the  mechanical  engineering  department  of  the  West  Vir- 
ginia University,  in  March,  1894. 

Engine,  Wheelock,  rated  horse  power  40,  at  75  revolutions,  80  lbs. 
gauge  \  cut-off.    Dimensions  of  cylinder,  nX3°- 

Indicator  cards,  and  speeds  of  engine  and  dynamometer  shafts  were 
taken  every  two  minutes.    The  engine  friction  horse  power,  tabulated 
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14/2  ins. 
12/2  ins. 
ins. ;  face,  14J2  ins. 


— column  (d). 

(') 

¥) 

60. 

30. 

59-29 

64.5 

07.0 

68.25 

402.60 

417.06 

6.34 

6.235 

4:24.0 

425-5 

22.2 

8.44 

5-23 

1.98 

or  (c)  and  ((/)  were  taken  from  a  curve  plotted  from  the  previously 
recorded  results,  on  the  usual  assumption  that  it  varies  directly  as  the 
speed,  regardless  of  the  load. 

TABLE  IV. 

DATA  AND  PERFORMANCE  OF   THE    TRANSMISSION  MACHINERY. 

Dimensions  and  Data. 

Band  wheel  of  engine — diameter  on  crown.  .  .  .  965  ins.;  face,  17  ins. 
Countershaft     pulleys,    driven — diameter  on 

crown   48 

Countershaft     pulleys,   driver — diameter  on 

crown   48 

Dynamometer  pulleys  (c)  bare  cast  iron: 

diameter  on  crown   153 

Dynamometer  pulley  (d)  covered  with  Shultz  patent  leather  covering: 

diameter  on  crown   15)2  ins.;  face  14%  ins. 

Main  driving  belt,  light  double,  oak  tanned   .  .  .  nf  X  %  fa- 
Dynamometer  belt,  single,  oak  tanned   8   X  3V  in. 

Transmission  Machinery  Performance. 

Plain  cast  iron  pulley  on  dynamometer — column  (e). 
Shultz  patent  leather  covering  on  dynamometer  pulley 

Time  interval  of  run,  minutes  

Corrected  mean  boiler  pressure  

Mean  revolutions  per  minute,  engine  

"  "  "       "  dynamometer  

Calculated  speed  ofdynamometer,  ratio  

"  "     "  "  speed  

Loss  in  speed,  from  engine  to  dynamometer  shalt  .... 

Slip  of  belt,  per  cent,  of  calculated  speed  

Tension  at  which  belts  were  laced  and  run,  average  of 

initial,  and  final  tension    on   belts,  pounds  per 

square  inch: 

Main  driving  belts  

Dynamometer  belt  

Mean  indicated  horse  power  

Engine  friction,  horse  power  (from  plotted  curve)  

Horse  power  delivered  to  transmission  machinery.  .  .  . 

Dynamometric  horse  power  absorbed  

Horse  power  lost  in  transmission  machinery. . . 

Friclional  loss,  per  cent.,  engine  

Frictional  loss,  per  cent.,  transmission  machin- 
ery  

Efficiency,  per  cent.,  engine  

Efficiency,  per  cent.,  transmission  machinery.  . 
Cost  of  Indicated  Horse  Power. 

Decourcy  May,  Niagara  Falls,  N.  Y. 

In  the  table  presented  by  Mr.  May  and  given 
below,  the  cost  is  given  of  one  indicated  horse 
power  for  365  days  of  twenty-four  hours  each, 
and  308  days  of  ten  and  a  fourth  hours  each,  the 
ten  and  a  fourth  hours  representing  the  running 
time  in  the  ordinary  mill  or  factory  : 
The  interest  on  the  plant  is  placed  at.  5  percent. 
The  depreciation  on  the  plant  is 

placed  at   5      "  " 

The  insurance  on  three-tourths  of 

the  plant  is  placed  at   1      "  " 

The  taxes  on  three-fourths  of  the  _ 

plants  are  placed  at   ij2   "  " 

No  rental  or  interest  on  the  land  occupied  by 
the  plant  or  cost  of  water  is  charged. 

The  value  of  the  land  occupied  varies  so  largely 
electric  lighting  and  trolley  plants  in  large  cities,  as  to 
tion  of  these  figures  misleading. 


40. 
75- 

19.122 

2.50 
16.622 

15-275 
1.347 

13.06 


80. 
135- 
13.210 

2-54 
10.670 

9  960 
0.710 

19.23 


s.10  (;.<;.■> 

86.94    80  77 

91.90  93.35 


Electric  Railway  at  Lyons. 


One  of  the  recent  electric  railways  to  be  put  in  operation  and  the 
fifth  constructed  in  France  on  the  overhead  trolley  system  is  that  ex- 
tending from  the  city  of  Lyons  to  Oullins.  This  is  the  second  trolley 
road  in  Lyons,  the  other  being  the  Lyon-Saint  Just  a  Sainte-Foy. 
The  Lyons-Oullins  line  has  a  length  of  about  four  miles  with  a  maxi- 
mum grade  of  3^  per  cent.  The  track  is  double  for  the  entire 
distance,  and  is  laid  with  the  Marsillon  type  of  rail.  There  are 
no  curves  of  short  radius,  but  one  grade  of  considerable  length  upon 
which,  when  horses  were  used,  but  slow  speed  was  attained.  The 
cars  now  mount  this  grade  at  a  speed  of  about  seven  and  a  half 
mile's  an  hour. 

The  trolley  wire  is  of  copper  .326  in.  in  diameter,  and  suspended 
from  span  wires  which  are  supported  on  the  ordinary  type  of  tubular 
poles. 

The  central  station  is  located  at  Oullins  and  contains  tubular 
boilers  manufactured  in  Lyons,  and  two  150  H.  P.  engines  of  the  Piguet 
type  operating  at  100  revolutions  per  minute.  The  electrical  genera- 
ting machinery  consists  of  two  .00  K.  W.  General  Electric  machines 
over-compounded  for  a  loss  on  the  line  of  10  per  cent.,  and  operating 
at  650  revolutions  per  minute. 


Flywheel  Accident  at  Pittsburgh,  Pa. 


A  bursting  flywheel  at  the  Ben  Venue  power  house,  of  the  Pitts- 
burgh Traction  Company,  interrupted  traffic,  and  seriously  wrecked 
the  station  on  the  afternoon  of  April  19.  The  engine  was  a  Wetherill- 
Corliss,  consisting  of  a  pair  of  22  X  42  in-  cylinders  connected  to 
cranks  at  right  angles  upon  the  main  shaft.  It  ran  at  seventy-five 
revolutions  per  minute,  and  was  rated  at  450  H.  P.  Both  cylinders 
were  under  the  control  of  one  governor,  a  shaft,  one  and  a  half  inches 
in  diameter,  and  ten  feet  long,  extending  across  the  engine  for  the  pur- 
pose in  the  ordinary  way,  and  passing  within  six  inches  of  the  face  of 
the  flywheel.  At  the  time  of  the  accident  the  engine  was  driving,  as 
nearly  as  could  be  learned,  about  700  H.  P.  The  flywheel  which  burst 
was  twenty  feet  in  diameter,  thirty-two  inches  face,  and  weighed  about 
sixteen  tons.  It  showed  no  defects,  and  would  have  doubtless  stood 
tor  years  any  ordinary  treatment.  The  accident  appears  to  have  been 
due  to  a  short  circuit  which  increased  the  load  until  the  belt  slipped, 
and  the  five  foot  driven  pulley  belted  to  the  engine  wheel,  and  marked 
A  in  the  diagram,  failed.  This  broken  pulley  parted  the  belt  which 
was  drawn  toward  the  engine  with  such  force  as  to  tear  up  the  flooring 
and  break  the  governor  cross  shaft  mentioned  above,  completely  strip- 
ping all  the  governor  connections  from  both  cylinders.  The  engine, 
being  thus  uncontrolled,  soon  attained  a  speed  beyond  that  which  the 
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especially  with 
make  the  inser- 


Cost  of  one  I.H. P. 
365  days  of  24 
hours. 

Cost  of  one  I  H.P. 
308  days  of  10M 
hours. 

Coal  per 

2,240 

lbs. 

Coal  per 

3,240 

lbs. 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

2 

3 

4 

5 

2 

3 

4 

5 

Triple  expansion  pumping,  Allls,  20  revs.... 

48 

65 

61 

67 

31 

33 

35 

37 

Triple  expansion  without  pumps,  Allls,50  reva 

27 

33 

39 

45 

16 

18 

20 

22 

"         "  average  

29 

36 

44 

51 

17 

19 

21 

24 

39 

46 

52 

58 

22 

25 

28 

30 

"        electric  light,  average  

122 

139 

157 

174 

78 

84 

90 

96 

48 

58 

68 

79 

29 

32 

36 

39 

Triple  expansion  trolley  

45 

54 

64 

74 

26 

29 

.  33 

36 

Condensing  mill  

44 

52 

61 

69 

25 

29 

33 

38 

Non  condenslng,  50  to  200  H.P  

70 

76 

81 

88 

49 

53 

57 

62 

The  figures  for  engines  below  fifty  horse  power  vary  so  widely  that 
they  have  been  omitted.  The  above  table,  Mr.  May  states,  has  been 
calculated  as  far  as  possible  from  actual  engines  running  under  ordi- 
nary conditions. 


flywheel  could  stand.  The  wheel  was  made  in  eight  sections,  and 
broke,  in  each  instance  in  the  arm,  as  shown  by  the  sketch. 

The  piece  which  caused  the  most  damage  weighed  about  400  lbs. 
It  flew  back  and  up  at  an  angle  of  25  degs.  from  a  line  perpendicular 
to  the  floor  line,  and  struck  the  steam  main  directly  over  a  central  point 
between  the  two  cylinders,  bursting  the  main,  which  deflected  it  towards 
the  boilers,  where  it  fell  on  the  dome  of  one  boiler,  crushing  it  in,  and 
allowing  all  the  steam  to  escape.  This  was  the  most  serious  damage 
incurred.  A  second  piece  about  the  same  weight,  flew  off  forward  at 
a  similar  angle.  It  struck  a  roof  I  beam  at  a  central  point,  and  bent 
it  to  an  angle  of  100  degs.  It  then  dropped  on  the  floor  and  through 
it.  A  third  piece,  about  300  lbs.  weight,  struck  an  arc  light  dynamo 
which  was  on  the  floor  directly  in  line  with  the  flywheel,  smashing  the 
framework,  and  penetrating  the  dynamo  for  several  inches.  A  fourth 
piece,  about  200  lbs.  weight,  struck  the  wall  below  the  floor  line.  It 
did  no  damage.  A  fifth  piece  went  through  the  roof  at  an  angle  of 
about  30  degs,  and  dropped  on  a  high  bank  100  ft.  from  the  power 
house.  Several  pieces  went  backwards,  under  the  floor  line,  but  did 
no  damage,  being  stopped  by  the  wall  and  floor.  Fortunately,  no  one 
was  injured,  though  there  were  several  witnesses,  and  the  accident  did 
not  seriously  cripple  the  road,  as  they  had  a  surplus  of  power. — Power. 


A  charter  was  granted  last  month  to  the  Roxborough,  Chestnut 
Hill  &  Norristown  Traction  Company,  of  Philadelphia,  capital  $5,000. 
The  incorporators  are  Wm.  H.  Huelings,  Jr.,  John  T.  Dunlap,  Wm.  J. 
Ferdinand,  Henry  C.  Esling,  of  Philadelphia,  and  George  W.  Van- 
horn,  of  Chester. 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co. , 
pfazemeyer  Building,  26  Cortlandt  St.,  New  York. 


The  Meeting  of  the  American  Institute  of  Me- 
chanical Engineers,  held  last  month  at  Montreal,  was  one 
of  the  most  successful  in  the  history  of  that  association. 
Questions  of  mechanical  engineering  enter  so  closely 
into  street  railway  operation  that  the  proceedings  of  this 
body  possess  an  especial  interest  to  our  readers.  We 
publish  elsewhere  abstracts  of  the  principal  papers  bear- 
ing upon  engine  operation. 


Double  vs.  Single  Trolley  Roads — using  a  legal 
phrase — present  a  case  that  has  not  as  yet  attracted  very 
much  attention,  but  in  our  opinion,  should  have  a  careful 
investigation.  Under  the  thorough  trial  which  the  double 
trolley  has  had  in  Cincinnati,  as  detailed  in  another  col- 
umn, it  has  demonstrated  its  practicability,  and  eliminated 
many  of  the  disadvantages  which  were  supposed  to  attend 
the  employment  of  a  second  overhead  wire  for  the  return 
circuit.  The  officials  of  the  Street  Railway  Company 
using  the  system  in  that  city  speak  well  of  it,  and  the  ad- 
vantages urged  in  its  favor  are  worthy  of  consideration. 


The  Maintenance  of  Parks  and  similar  attractions 
by  street  railway  companies, with  the  object  of  stimulating 
traffic,  is  growing  to  be  an  important  feature  of  this  busi- 
ness. Reports  from  those  railway  companies  which  have 
undertaken  enterprises  of  this  character,  seem  to  show 
that  the  results  attained  have  been  of  the  kind  sought, 
and  that  the  increase  in  gross  earnings  has  been  sufficient 
to  pay  for  the  investment  made.  As  the  land  usually 
selected  for  the  site  of  a  street  railway  company's  park  is 
at  the  terminus  of  one  of  the  lines,  and  is  hence  a  con- 
siderable distance  from  the  center  of  the  city  or  town,  it 
can  generally  be  secured  for  a  low  price.  The  manage- 
ment of  the  entertainments  provided  usually  devolves 


upon  the  superintendent,  though  it  will  often  be  found  a 
better  plan  to  have  a  special  person  appointed  to  look 
after  this  department  exclusively.  His  duties  should  in- 
clude that  of  attending  to  the  engagement  of  the  ball 
teams  or  other  entertainment  companies,  advertising,  care 
of  grounds,  supervision  of  restaurant  privileges,  etc.  While 
most  of  the  entertainments  must  necessarily  be  of  an  out- 
of-door  character,  a  wide  variety  is  presented  to  select 
from.  One  street  railway  company,  whose  park  is  de- 
scribed in  this  issue,  has  engaged  a  local  baseball  team 
under  the  captaincy  of  Mike  Kelley,  the  ex-Boston  player, 
while  another,  farther  South,  has  secured  the  services  of 
a  prominent  colored  revivalist.  Occasional  exhibitions  of 
fireworks  will  also  often  prove  an  attractive  feature  for 
such  parks.  The  problem  of  encouraging  traffic  on  street 
railway  lines  is  one  which  is  attracting  more  and  more 
thought,  and  efforts  in  this  direction  will  often  be  fol- 
lowed by  a  gratifying  increase  in  gross  earnings. 


"  The  Conductor  and  Motorman  (or  Driver)  were 
Arrested,"  is  a  statement  which  frequently  appears  in 
daily  papers  in  connection  with  descriptions  of  street 
railway  accidents,  and  usually  without  any  proof  that  the 
arrested  parties  were  in  any  way  responsible  for  the  ac- 
cident. Generally  the  arrest  of  street  railway  employes 
and  the  publication  of  the  fact  is  an  imposition  upon  in- 
nocent persons,  for  which  they  seem  to  have  as  yet  no 
redress.  The  practice  of  police  officers  arresting  car  men 
while  on  duty  is  quite  too  common,  and  something  should 
be  done  by  street  railway  companies  to  protect  their  men 
from  such  indignities.  It  is  indeed  an  indignity  to  take 
men  from  their  car,  march  them  through  the  streets  under 
arrest  and  lock  them  up  in  cells  as  common  criminals  and 
enemies  of  society,  and  hold  them  in  confinement  until 
bail  can  be  procured.  The  practice  and  publication  of 
the  fact  tends  to  create  in  the  public  mind  a  prejudice 
against  car  men  as  a  class,  causing  many  to  hold  them  in 
about  the  same  estimate  as  they  do  thugs  and  pickpockets. 
The  practice  of  taking  men  from  their  car  without  notice 
often  interrupts  the  service  of  a  line,  and  is  liable  to  sub- 
ject a  large  number  of  passengers  to  delay  and  annoyance 
until  other  men  can  be  found  to  supply  the  place  of  the 
arrested  parties.  A  partial  remedy  is  found  in  the  prac- 
tice which  has  been  adopted  in  the  city  of  Memphis,  and 
which  is  detailed  at  length  in  another  column.  By  an 
arrangement  made  between  the  operating  company  and 
police  authorities,  when  it  is  the  duty  of  an  officer  to  ap- 
prehend a  car  employe,  if  the  charge  is  not  a  serious  one, 
the  officer  telephones  the  manager  to  have  the  man  report 
at  police  headquarters  at  a  certain  time,  and  this  the  com- 
pany agrees  to  do  in  all  cases.  If  the  charge  is  a  serious 
one,  then  the  officer  telephones  the  manager  to  send  an 
extra  crew  to  relieve  the  men  under  arrest;  then  he  boards 
the  car  and  accompanies  the  men  over  their  route  until 
the  relief  appears.  This  practice  prevents  interruption  of 
traffic,  and  when  convenient  to  the  police  station  the  men 
are  taken  in  without  observation  and  without  subjecting 
them  to  the  humiliation  of  a  march  through  the  streets, 
followed  by  the  rabble  that  might  be  drawn  to  the  scene 
of  the  accident,  whatever  it  might  be. 


The  Editorial  Correspondence  relating  to  the 
street  railway  systems  of  Southern  cities  closes  for  the 
present  with  this  issue.  The  Southern  tour,  to  which 
reference  is  made  above,  began  on  the  12th  of  January, 
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when  the  editor  of  the  Street  Railway  Journal  left 
New  York  by  steamer  of  the  Clyde  Line  for  Charleston, 
S.  C,  and  virtually  ended  on  his  arrival  in  Chicago  on 
the  20th  of  last  month.  The  cities  visited  on  this  trip  in 
their  order  were  Charleston,  Savannah,  Augusta,  Atlanta, 
Chattanooga,  Montgomery,  Mobile,  New  Orleans,  Algiers, 
Galveston,  Houston,  Ft.  Worth,  Dallas,  Hot  Springs,  Ark., 
Memphis,  Covington,  Newport,  Cincinnati,  Dayton,  In- 
dianapolis, Chicago.  On  returning  to  New  York,  the 
total  distance  traveled  on  steam  lines  during  this  trip 
will  be  six  thousand  miles,  and  about  one-third  of  the  dis- 
tance additional  on  street  car  lines.  It  is  to  be  regretted 
that  time  did  not  permit  of  a  visit  to  a  number  of  other 
equally  as  large  and  interesting  Southern  cities  from  a 
street  railway  point  of  view,  but  these  we  will  endeavor 
to  reach  in  a  subsequent  trip.  All  the  states  of  the  Union, 
with  the  exception  of  three,  have  now  been  visited  by  our 
editor  in  the  interests  of  the  Street  Railway  Journal. 
We  have  to  express  our  gratitude  to  the  street  railway 
managers  and  others  in  the  cities  recently  visited  for  the 
uniform  kindness  and  attention  with  which  he  has  been 
received.  Only  pleasant  memories  remain  of  every  city 
visited,  and  of  every  street  railway  official. 

*         ^         *         *  * 

We  are  sometimes  asked  why  we  go  to  the  expense 
of  keeping  one  of  our  editors  constantly  on  the  road,  and 
why  we  do  not  edit  the  Street  Railway  Journal  from 
a  single  office,  following  the  example  of  the  majority 
of  trade  journals.  Our  answer  is  that,  in  our  opinion,  a 
description  by  the  same  observer,  of  the  details  of  actual 
everyday  practice  as  found  in  the  different  cities,  is  the 
most  valuable  class  of  matter  that  we  can  present  to  our 
readers.  It  places  at  the  disposal  of  all,  the  mechanical 
and  electrical  devices  that  are  being  employed  in  different 
cities,  as  well  as  the  methods  of  practice  in  discipline  and 
operation.  It  gives  us  an  opportunity  to  study  the  street 
railway  business  under  every  possible  condition,  so  that 
we  are  better  able  to  iudge  of  the  relative  merits  of  the 
different  appliances,  plans  of  construction  and  methods 
of  discipline,  while  by  associating  constantly  with  street 
railway  men  and  the  manufacturers  of  street  railway  sup- 
plies, we  learn  what  matter  will  be  of  most  value  to  them, 
and  are  able  to  provide  it  accordingly.  We  have  evi- 
dence that  our  efforts  to  provide  the  class  of  matter  to 
which  reference  is  made  above,  is  appreciated  by  our 
readers  and  patrons,  and  have  the  satisfaction  of  know- 
ing that  the  Street  Railway  Journal  is  most  carefully 
read  and  studied. 


The  Car  Service  given  by  horse  railways  five  years 
ago  was  frequently  insufficient  to  meet  the  traffic  require- 
ments of  growing  municipalities.  Ten  and  fifteen  minute 
schedules  on  all  except  the  two  or  three  main  streets  of 
the  principal  cities  were  usual,  and  in  smaller  cities,  where 
frequency  of  service  is  an  absolute  desideratum  if  traffic 
is  to  be  secured,  the  schedules  were  often  longer  and  the 
car  speed  less  than  in  the  larger.  The  introduction  of 
electricity  and  the  cable  system  has  brought  about  a  rad- 
ical change  in  methods  of  management,  particularly  in 
this  matter  of  car  service.  Street  railway  managers  have 
found  that  the  public  is  quick  to  appreciate  increased 
speed  and  frequent  cars.  The  great  increase  in  gross  re- 
ceipts obtained  by  most  of  the  street  railway  companies 
who  were  first  to  adopt  electricity  brought  these  facts 
forcibly  to  the  attention  of  others,  and  the   public  has 


come  to  be  far  better  served  than  ever  before;  car  mileage 
has  been  doubled,  trebled  and  even  quadrupled  in  some 
places,  owing  to  the  increased  speeds,  the  greater  number 
of  cars  in  service  and  the  extensions  of  mileage.  This  in- 
crease of  car  service  has  been  in  some  cases  carried  too 
far.  In  the  larger  cities  it  has  been  frequently  a  necessity 
and  has  been  generally  beneficial  to  the  operating  com- 
panies, although  differences  in  comparative  financial  re- 
sults between  cities  of  the  same  general  character  can 
often  be  traced  to  differences  in  the  car  service  given.  In 
the  smaller  cities,  however,  the  street  railway  companies 
are  frequently  obtaining  large  business  at  too  heavy  an 
operating  expense,  and  their  net  income  would  often  be 
improved  by  a  reduction  in  car  service,  even  should  the 
gross  receipts  suffer  slightly  in  consequence.  To  be  sure, 
it  is  a  matter  of  no  small  difficulty  to  reduce  a  service  once 
established,  and  the  unpopularity  of  such  a  policy  is  disa- 
greeable, though  usually  only  temporary.  Nevertheless,  the 
street  railway  manager  has  always  to  keep  in  mind  the 
fact  that  in  the  interest  of  his  stockholders,  "  net  income  " 
is  always  more  important  than  "gross,"  and  the  problem 
of  how  to  obtain  the  greatest  profit  with  the  least  ex- 
penditure and  without  injustice  to  the  public  is  one  which 
must  be  carefully  studied  for  each  particular  case.  The 
question  of  profits  in  cities  and  towns  of  less  than  25,000 
inhabitants  is  perplexing.  As  a  rule  the  distances  are 
comparatively  short,  so  that,  in  order  to  induce  traffic,  a 
car  must  be  on  hand  at  the  moment  wanted,  and  must 
travel  at  such  a  speed  as  to  really  save  time  to  the  passen- 
ger. It  is  in  the  accomplishment  of  these  desiderata, 
without  at  the  same  time  too  greatly  increasing  the 
operating  expenses,  that  the  test  of  good  management 
occurs,  and  if  the  ability  to  determine  where  economy 
ends  and  extravagance  begins  had  been  more  common, 
many  receiverships  perhaps  would  have  been  avoided. 

Conductors  or  Non-Conductors  is  a  question 
which  often  presents  itself  in  regard  to  the  operation  of 
street  railway  lines  where  the  traffic  is  not  great.  The 
question  is  an  important  one  with  small  railway  com- 
panies, for  there  are  many  places  where  the  employment 
of  two  men  per  car  would  make  street  railway  opera- 
tion practically  prohibitive.  While  we  are  far  from  be- 
lieving that  where  the  traffic  is  sufficient  to  warrant  the 
use  of  conductors  their  service  can  be  dispensed  with 
without  loss  to  the  railway  company,  there  are  many 
cities  where  the  operation  of  conductorless  electric  cars  is 
being  carried  on  satisfactorily  to  the  railway  company 
and  the  general  public.  The  practice  followed  in  differ- 
ent cities  has  been  mentioned  in  the  descriptions  of  the 
different  lines  appearing  in  "  Editorial  Correspondence," 
and  from  these  articles  it  appears  that  all  the  lines  in  the 
following  cities  are  operated  without  conductors:  Sioux 
City,  la.;  Great  Falls,  Mont  ;  Montgomery,  Ala.;  Dallas 
and  Ft.  Worth  Tex.  All  the  lines  in  San  Antonio,  Tex.; 
Dayton,  O.,  and  Anderson,  Ind.,  two  in  Chattanooga,Tenn., 
and  one  or  two  in  Atlanta,  Ga.,  are  also  operated  with- 
out conductors.  The  operating  companies  in  the  cities 
named  do  not  report  any  increase  of  accidents,  and  no 
more  liability  to  accidents,  than  when  conductors  are  em- 
ployed. We  have  observed  that  it  is  not  always  to  the 
advantage  of  the  street  railway  companies  to  thus  oper- 
ate cars  at  times  of  excessive  traffic,  as  some  of  the  pas- 
sengers neglect  to  deposit  their  fares.  It  is  the  practice, 
however,  in  the  cities  named  to  employ  inspectors  on 
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special  occasions,  when  there  are  crowds  to  handle,  who 
board  the  cars  at  certain  points,  and  assist  in  collecting 
the  fares.  In  this  connection,  it  may  be  said  that  where 
conductors  are  not  employed  the  trolley  wheel  very 
seldom  leaves  the  wire  at  crossings  and  switches,  though 
when  there  is  a  man  on  the  rear  platform,  the  opposite  of 
this  often  occurs.  As  a  matter  of  fact,  this  point  depends 
almost  entirely  upon  the  care  with  which  the  motormen 
pass  the  crossings  and  switches.  When  alone  they  gen- 
erally exercise  more  care  than  with  an  assistant  to  watch 
out  for  the  trolley.  There  is  usually  but  little  objection 
on  the  part  of  the  traveling  public  to  the  running  of  cars 
without  conductors.  Of  course,  there  are  times  when  a 
conductor  can  give  attention  to  passengers  that  is  accept- 
able, but  the  latter  soon  learn  to  depend  upon  the  motor- 
man  or  upon  their  own  resources,  and  when  they  under- 
stand that  they  are  riding  in  a  conductorless  car  they  gen- 
erally acquiesce  in  the  practice  of  the  company.  In  a 
city  with  wide  streets  there  is  very  rarely  any  increased 
danger  from  the  practice.  It  is  often  stated  by  com- 
panies who  employ  conductors  that  in  their  opinion  a 
conductor  can  earn  his  wages  under  all  circumstances 
and  that  there  is  no  economy  in  operating  cars  without 
conductors,  but  we  do  not  believe  that  this  statement  is 
generally  true. 

Legal. 


Collision  With  Vehicle — Personal  Injuries — Evi- 
dence.—  1.  In  an  action  to  recover  for  an  injury  resulting 
from  a  collision  between  an  electric  car  and  a  vehicle, 
where  the  declaration  alleged  that  plaintiff's  ability  to 
work  and  earn  his  usual  wages  were  destroyed,  held, 
there  was  no  error  in  allowing  him  to  testify  that  he  was 
a  granite  and  stone  contractor,  requiring  him  to  be  on 
his  feet  much  of  the  time,  and  that  he  earned  $5  per  day. 

2.  In  an  action  for  collision  with  vehicle,  plaintiff 
having  testified  that  there  was  nothing  to  prevent  the 
motorman  from  seeing  him,  may  state  that  he  thought 
the  motorman  would  stop  the  car;  this  testimony  illus- 
trating and  explaining  the  conduct  of  the  plaintiff  in 
managing  his  horse  upon  the  occasion. 

3.  Before  mortality  tables  are  admitted  in  evidence 
to  show  expectancy  so  as  to  arrive  at  amount  of  damages 
he  should  recover,  the  age  of  plaintiff  should  be  proven 
as  a  foundation. 

4.  Where  a  verdict  for  a  large  sum  was  awarded  on 
the  theory  that  plaintiff  was  in  all  respects  a  sound  and 
healthy  man,  but  newly  discovered  evidence  discloses  that 
he  had  previously  been  afflicted  with  rheumatism,  and 
had  received  a  gunshot  wound,  which  permanently  dis- 
abled his  right  arm,  and  that  the  injuries  claimed  to  have 
been  inflicted  were  not  so  serious  as  plaintiff  alleged, 
justice  will  require  a  new  trial.  Judgment  reversed. 
{Atlantic,  etc.,  St.  Ry.  Co.  v  BeaucJiamp,  Ga.  S.  C,  Jan.  30, 
1894.) 


Municipal  Grant — When  One  Street  Railway 
Company  May  Appropriate  Track  of  Another. — In  an 
action  to  condemn  the  right  to  use  the  tracks  and  right 
of  way  of  another  company;  and  in  an  action  to  restrain 
such  proceedings,  and  a  subsequent  quo  warranto  proceed- 
ing brought  by  the  attorney  general,  all  heard  together, 
and  from  an  adverse  judgment  the  Consolidated  Com- 
pany appealed,  wherein  it  is  held: 

That  a  street  railway  company,  to  which  the  council 
of  a  municipal  corporation  has  granted  the  right  to 
occupy  a  part  of  the  track  of  another  company  in  accord- 
ance with,  section  3,438  of  the  Revised  Statutes,  is  author- 
ized by  section  3,440,  without  the  aid  of  the  amendatory 
provisions  of  April  11,  1890,  to  appropriate  the  track 
according  to  the  grant,  when  the  companies  are  unable 
to  agree  upon  the  compensation  to  be  paid  therefor;  and 


the  appropriation  proceedings  may  be  prosecuted  under 
chapter  8  of  title  2  of  part  3  of  the  Revised  Statutes. 
{Toledo  Consolidated  St.  By.  Co.  v.  Toledo  Electric  St.  Ry. 
Co.,  Ohio  S.  C,  Jan.  5,  1894.) 

Note:  By  Ohio  statute,  power  of  the  municipal  author- 
ity, within  certain  limitations,  to  grant  a  street  railway 
company  the  right  to  occupy  the  tracks  or  other  structure 
of  a  street  railway  existing  in  the  municipality  at  the  time 
of  the  grant,  cannot  be  doubted.  But  such  grant  does  not, 
of  itself,  confer  upon  the  grantee  the  right  to  enter  upon 
the  occupancy  of  the  tracks  or  structures.  The  owning 
company  has  a  private  property  in  them  and  their  use, 
though  devoted  to  a  public  purpose,  of  which  it  cannot 
be  deprived  without  its  consent,  except  by  an  authorized 
appropriation,  in  which  it  is  entitled  to  have  compensation 
therefor  assessed.  So  that,  to  make  effective  the  grant 
of  the  municipal  authorities  to  one  company  to  occupy 
the  tracks  or  structures  of  another,  it  becomes  necessary 
to  obtain  the  consent  of,  or  waiver  of  damages  by,  the 
owner;  or,  if  that  cannot  be  done,  then  to  appropriate 
the  tracks  or  structures  to  such  use  by  judicial  pro- 
ceedings in  which  compensation  may  be  assessed.  (See 
St.  Ry.  Co.  v.  St.  Ry.  Co.,  36  Ohio  St.  239.)  And  this  not- 
withstanding the  use  by  the  owner  company  may  be  less 
convenient  than  before,  and  require  greater  care  in 
operation.  For  this  injury  compensation  must  be  made; 
and  the  inconvenience  must  be  borne  for  the  public  good. 
But  ample  power  is  vested  in  a  common  council  to  pre- 
scribe by  ordinance  such  reasonable  regulations  for  the 
use  by  the  companies  of  the  tracks  appropriated  in  such 
cases  as  may  be  necessary  for  the  protection  of  both 
companies  and  the  public. 


Street  Railroads — Injury  to  Passenger — Volun- 
tary Act. — A  person  who  voluntarily  undertakes  to  go 
from  the  rear  to  the  front  of  an  open  car,  on  the  side  step 
thereof,  and  is  struck  by  an  elevated  railroad  pillar,  has  no 
cause  of  action  against  the  street  car  company.  (  Vroman 
v.  Street  c>>  Ferry  Co.,  N.  Y.  S.  C,  Feby.  8,  1894.) 

Note:  This  is  an  important  question  to  modern  street 
railways.  The  weight  of  authority  upholds  the  statement 
that  it  is  the  duty  of  a  street  railway  company  to  run  its 
road  along  a  way  which  is  not  dangerous.  The  fact  that 
iron  posts  against  which  plaintiff  struck  and  was  injured 
was  erected  by  the  elevated  company  subsequent  to  the 
time  when  defendant  built  its  road,  would  not  justify 
defendant  in  continuing  to  use  its  road,  so  far  as  its 
passengers  are  concerned,  if  by  so  doing  it  became  a 
dangerous  thing  to  do.  It  should  have  prevented  the 
elevated  company  from  placing  its  pillars  in  a  place 
where  they  would  injure  persons  riding  on  defendant's 
cars  who  prudently  and  carefully  did  so,  or  else  should 
have  removed  its  rails  further  away  from  such  pillars,  or 
so  constructed  the  platforms  on  its  cars  as  to  permit  its 
passengers  to  use  them  without  harm  from  such  danger- 
ous obstructions.  This  duty  a  street  railway  company 
owes  its  passengers.  A  failure  to  do  so  constitutes  negli- 
gence on  a  company's  part.  In  this  case  plaintiff  may 
have  been  negligent;  yet  it  is  plain  that  he  had  a  right  to 
a  seat  in  defendant's  car;  in  fact  it  was  his  duty  to  take  a 
seat  as  soon  as  possible.  When  he  boarded  it  all  the  seats 
were  occupied.  He  was  compelled  to  stand.  When  a 
seat  was  vacated  he  exercised  his  right  to  have  a  seat  by 
proceeding  along  the  only  passageway  to  the  seat.  Not- 
withstanding it  was  night  time,  and  that  he  was  not 
familiar  with  that  part  of  the  road,  had  he  not  the  right 
to  assume  that  it  was  free  and  clear  from  all  danger? 
Such  a  question,  at  least,  is  one  of  fact  for  a  jury  to  de- 
termine, and  not  a  question  of  law  for  the  court  to  decide. 


Street  Railway — Injury  to  Passenger — Collision. 
In  an  action  by  a  passenger  against  a  street  car  company 
for  personal  injuries,  a  verdict  for  plaintiff  is  sustained  by 
the  evidence  where  it  appears  that  the  driver  of  a  car 
drove  against  a  wagon  standing  across  the  track,  and 
the  collision  threw  plaintiff  to  the  street,  and  injured 
him.  {Fox  v.  Brooklyn  City  R.  Co.,  Brooklyn  City  Ct. 
Feby.  26,  1894.) 
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Hot  Springs,  Ark. 

This  city,  which  has  its  origin  because  of  the  springs 
which  are  found  here  and  from  which  it  derives  its  name, 
is  located  on  a  spur  of  the  Ozark  Mountains,  in  the  west- 
ern part  of  Arkansas,  fifty-five  miles  southwest  from  Little 
Rock,  the  capital  of  the  state,  and  twenty-five  miles  north- 
west from  Malvern,  on  the  St.  Louis,  Iron  Mountain  & 
Southern  Railway,  with  which  it  is  connected  by  the  Hot 
Springs  Railroad,  at  present  the  only  rail  outlet. 

Among  the  principal  buildings  are  the  hotels,  board- 
ing houses,  bath  houses  and  the  military  hospitals.  The 
principal  hotels  are  among  the  finest  hostelries  to  be 
found  at  any  of  the  health  or  pleasure  resorts  of  the 
country.  Hot  water  issues  forth  from  the  western  slope 
of  the  Hot  Springs  Mountain  from  seventy-two  springs, 
which  are  near  together,  most  of 
them  being  from  thirty  to  seventy- 
five  feet  above  the  level  of  the  val- 
ley, while  a  few  are  near  the  margin 
of  the  creek.  The  Hot  Springs 
Mountain,  including  the  area  in 
which  the  springs  are  found,  is  a 
government  reservation  embracing 
300  acres.  The  waters  and  reser- 
vation are  under  the  charge  of  the 
officers  of  the  government.  The 
springs  are  all  housed  in  with  low 
brick  walls  with  arched  roofs, 
cemented  on  the  outside,  from 
which  the  water  is  led  in  pipes  to 
large  airtight  tanks,  which  have 
been  built  by  the  government, 
and  from  which  pipes  lead  to  the 
numerous  bath  houses  and  hotels. 
The  government  has  a  supervision 
over  the  construction  of  the  bath 
houses  and  rates  which  are 
charged  for  baths,  a  revenue  being 
charged  for  the  water  used.  The 
temperature  of  the  different 
springs  varies  from  105  to  158 
degs.  Fah.,  and  contains  eight 
and  a  half  grains  of  mineral  mat- 
ter to  the  gallon.  The  waters  are 
also  thoroughly  impregnated  with 
free  carbonic  acid.  These  springs  have  the  reputation  of 
being  received  among  the  wonders  of  the  world,  and  it  is 
conceded  that  the  efficacy  of  the  waters  excels  many  of 
the  waters  of  the  Old  World. 

Not  all  the  visitors,  however,  to  this  locality  are  in 
search  of  health,  a  majority  are  pleasure  seekers  and 
lovers  of  sight  seeing,  and  the  location  for  the  latter  class 
is  a  very  attractive  one  indeed.  Horseback  riding  is 
one  of  the  principal  amusements  here.  There  are  many 
delightful  drives  through  the  neighboring  valleys  and  up 
the  mountains,  along  which  are  found  a  great  variety  of 
trees,  pines  and  foliage  plants  predominating,  while  not 
far  away  are  the  celebrated  quartz  crystal  deposits,  where 
are  found  beautiful  specimens  of  crystals. 

The  Hot  Springs  Street  Railway  Company. 

All  the  street  railway  lines  of  the  city,  with  one  ex- 
ception, are  controlled  by  this  company,  the  exception 
being  a  short  mile  line  over  which  one  car  is  run  at  long 
intervals  into  one  of  the  many  valleys,  known  as  Happy 
Hollow,  along  which  the  town  is  built.  The  cars  of  the 
Hot  Springs  Street  Railway  Company  are  all  operated  by 
electric  power,  the  transformation  from  animal  power 
having  been  made  in  June,  1893,  previous  to  which  time 
fifteen  mule  cars  were  run,  but,  since  the  introduction  of 
the  electric  power,  the  traffic  has  increased  60  per  cent., 
although  the  average  number  of  cars  now  run  is  only 
ten. 

The  equipment  of  the  system  is  first  class  in  every 


particular,  and  a  very  acceptable  service  is  maintained,  as 
is  evidenced  by  the  patronage  which  averages  about  105,- 
000  passengers  per  month.  The  line  embraces  about 
sixteen  miles,  nearly  all  double  track.  The  road  on  Central 
Avenue  is  the  trunk  line  of  the  system,  and  the  branches 
strike  off  at  an  angle  at  both  ends  of  this  avenue,  and 
penetrate  the  radiating  valleys,  the  length  of  each  division 
being  about  two  and  a  half  miles.  The  resident  popula- 
tion of  the  city  is  estimated  to  be  15,000,  and  for  this 
number  the  mileage  wonld  seem  to  be  excessive,  but  when 
it  is  remembered  that  the  average  number  of  transient 
visitors  is  6,000  per  month,  taking  the  year  together,  the 
patronage  which  the  system  enjoys  is  readily  explained. 
The  headway  of  the  different  divisions  is  from  six  to  nine 
minutes,  but  as  all  the  cars  travel  through  Central  Avenue 


FIG.  1 . — ARLINGTON  HOTEL— HOT  SPRINGS.  ARK. 


the  headway  on  this  section  is  from  three  to  five  minutes, 
providing  a  very  acceptable  service  through  the  business 
portion  of  the  city. 

A  large  number  of  the  street  railway  patrons  are 
invalids,  and  it  is  gratifying  to  note  with  what  care  and 
patience  the  employes  treat  the  passengers  of  this  class, 
assisting  them  to  board  or  alight  from  the  car,  and  on 
the  crowded  streets  being  careful  not  to  run  them  down. 
The  management  of  the  local  affairs  of  the  company  is 
entirely  in  the  hands  of  C.  G.  Convers,  who  spares  no 
pains  to  provide  a  proficient  service,  and  the  success 
attending  his  efforts,  considering  the  limited  resources  at 
his  command,  is  certainly  very  flattering. 

PHYSICAL  FEATURES. 

The  track  construction  consists  chiefly  of  forty-five 
pound  T  rails  spiked  directly  to  the  ties.  The  streets  are 
paved  with  what  may  be  termed  macadam,  the  surface 
of  which  consists  of  a  cement  gravel  mined  from  the  foot 
hills  immediately  beside  the  streets  in  different  por- 
tions of  the  city.  This  gravel  makes  a  very  firm  and 
durable  surface.  The  overhead  construction  is  supported 
on  side  poles  except  on  Whittington  Avenue,  where  cen- 
ter wooden  poles  are  employed.  These  poles  are  topped 
with  a  cast  iron  thimble  or  ferule  six  inches  in  diameter 
and  about  a  foot  in  length,  the  top  of  the  pole  being  turned 
down  to  receive  it.  The  arms  for  the  support  of  the 
trolley  are  composed  of  gas  pipes  which  are  attached  to 
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each  side  of  the  thimble,  a  hole  in  the  thimble  being 
drilled  and  threaded  ready  to  receive  them.  They  are 
then  braced  by  a  truss  rod  over  the  top  of  the  post.  A 
No.  o  trolley  wire  is  employed. 

The  rolling  stock  consists  of  fourteen  motor  cars  and 
fifteen  trail  cars.  Four  open  cars  of  latest  design  have 
recently  been  added  to  the  equipment,  with  a  seating 
capacity  for  forty  persons.  These 
were  mostly  manufactured  by  the 
American  Car  Company,  of  St.  Louis. 
Some  were  also  built  by  the  St.  Louis 
Car  Company,  and  by  the  Brownell 
Car  Company.  These  are  all  mounted 
on  McGuire  trucks,  fourteen  of  which 
are  of  the  Columbian  type,  and  others 
of  the  improved  19  A  type.  A  thirty- 
three  inch  wheel  is  employed  and  a 
three  and  three-fourths  inch  axle.  A 
single  equipment  of  motors  is  em- 
ployed, and  these  are  all  of  the  Thom- 
son-Houston type,  some  of  them  being 
W.  P.  50,  and  others  of  the  F  30  type. 
The  latter  are  employed  on  some  of  the 
cars  that  have  been  built  over  by  the 
company  from  horse  cars.  Metal 
shields  are  provided  on  most  of  the 
cars.  These  are  attached  to  the  trucks 
and  are  hung  near  the  inside  face  of 
the  wheels,  and  are  designed  to  pre- 
vent mud  being  thrown  upon  the  ap- 
paratus and  upon  the  car.  The  power 
is  rented  at  a  verv  reasonable  rate 
from  the  Hot  Springs  Electric  Light 
&  Power  Company. 

The  office  and  principal  car  barn  of  the  company  is 
located  on  Park  Avenue,  near  the  terminal  of  the  line  on 
this  avenue.  The  structure  is  of  wood  and  has  a  capacity 
of  twenty  cars.  There  is  also  an  auxiliary  shed  in  which 
the  cars  are  stored.    There  are  three  repair  pits  and  a 


As  a  means  for  increasing  traffic  the  company  has  re- 
cently purchased  and  fitted  up  as  a  base  ball  park  a  large 
tract  near  the  terminal  of  Whittington  Avenue.  This  has 
been  graded  and  inclosed  by  a  high  board  fence,  and  a 
large  and  commodious  grand  stand  erected.  Opposite 
the  baseball  ground  is  a  very  pretty  lake,  which  is  stocked 
with  game  fish,  and  which  has  been  formed  by  erecting  a 


FIG. 


FIG.  2.— ONE  OF  THE  BATH  HOUSES— HOT  SPRINGS,  ARK 


repair  shop  equipment  with  a  fair  complement  of  iron 
working  tools,  the  power  being  furnished  by  railway  motor. 
Along  and  beside  the  storage  tracks  in  the  barn  is  pro- 
vided a  foot  board  extending  just  over  the  top  of  the  cars, 
from  which  the  trolley  poles  and  wheels  are  readily 
reached  for  inspection  and  repairs.  There  is  also  an  in- 
verted wooden  trough  above  the  trolley  wires  in  the  barn. 
There  aie  two  additional  barns  connected  with  the  other 
divisions  for  the  storage  of  cars. 


3.— COLORED  BAPTISM  AT  WHITTINGTON  PARK— TERMINUS  OF  LINE  OF  THE  HOT 
SPRINGS  STREET  RAILWAY  CO. 


small  dam  across  the  outlet  of  a  number  of  springs  which 
border  the  basin.  Among  other  attractions  at  this  ter- 
minal is  a  large  "merry-go-round,"  sheltered  by  a  large 
tent  and  operated  by  steam  power.  One  of  the  lines  ter- 
minates at  the  race  track,  at  which  trials  of  speed  are  made 
at  frequent  intervals  throughout  the  year. 
Trains  of  one  or  two  open  trail  cars  are 
run  on  special  occasions  to  accommodate 
the  traffic  to  the  parks  and  race  track. 

We  have  often  recommended  park  and 
auxiliary  attractions  for  the  promotion  of 
street  railway  traffic,  but  it  has  been  left 
for  the  superintendent  of  this  system  to 
devise  one  of  the  most  novel  and  legitimate 
attractions  for  inducing  traffic.  1  his  con- 
sists in  the  encouragement  of  negro  revival 
meetings,  which  are  held  in  a  large  tent, 
and  for  the  management  of  which  a  noted 
revivalist  has  been  imported  from  St.  Louis. 
Among  the  auxiliary  attractions  are  oc- 
casional baptisms  in  the  lake,  and  barbe- 
cues, which  are  introduced  at  stated  inter- 
vals. The  tent  is  moved  as  occasion  re- 
quires from  the  terminal  of  one  division 
to  another  to  accommodate  the  people  in 
different  parts  of  the  city. 

OPERATING  FEATURES. 

Motormen  are  paid  $40  per  month  and 
conductors  $30,  and  they  work  from  ten  to 
eleven  hours  a  day.  A  comparatively  young 
class  of  men  are  employed,  though  none 
are  under  twenty-one  years  of  age.  Mar- 
ried men  are  generally  employed  for  motor- 
men,  as  they  are  considered  to  be  more 
steady.  Vacancies  in  the  motorman  class 
are  filled  by  promoting  the  conductors.  Usually  the 
opportunity  of  promotion  is  held  as  an  encouragement  to 
faithful  service  on  the  part  of  the  conductors.  The  extra 
men  are  paid  by  the  regular  men  whose  places  they  sup- 
ply. Crews  of  extra  cars  are  paid  by  the  company.  The 
average  cost  for  operating  a  car  per  month,  including 
power,  is  $70.  The  fare  is  five  cents,  with  school  tickets 
twenty  for  fifty  cents.  No  free  passes  are  issued  to  any 
parties.    Policemen  ride  on  their  uniforms  or  badges. 
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Transfers  are  issued  by  an  agent  at  one  point  only.  This 
is  at  the  junction  of  Park  and  Whittington  Avenues  with 
Central  Avenue,  and  here  is  provided  in  the  open  space  a 
discarded  horse  car  which  serves  as  a  waiting  room.  The 
franchise  of  the  company  is  for  sixty-six  years  from  1892. 

Hot  Springs  Electric  Light  &  Power  Company. 

The  power  station  of  this  company,  which  supplies 
power  to  operate  the  cars,  and  also  for  stationary  motors, 
as  well  as  for  lighting  the  city,  is  situated  on  Malvern 


with  a  capacity  of  250  incandescent  lights  each,  and  a  fifty 
light  arc  machine  manufactured  by  the  Western  Electric 
Company,  of  Chicago.  The  installation  of  an  additional 
engine  for  power  work  is  contemplated. 

The  water  works  station  is  erected  some  two  miles 
from  the  city,  and  is  equipped  with  Knowles  pumps  hav- 
ing a  capacity  of  2,000,000  gals,  a  day.  The  supply  is 
obtained  from  springs,  and  is  lifted  into  a  reservoir  having 
an  elevation  of  268  ft.  above  the  city,  thus  giving  a  strong 
pressure  upon  the  mains. 


FIG.  4.— VIEWS  IN  WHITTINGTON  PARK— HOT  SPRINGS,  ARK. 


Avenue,  just  outside  the  business  center  of  the  city.  The 
building  is  a  one  story  brick  structure,  and  is  in  the  neigh- 
borhood of  the  gas  plant.  The  same  parties  control  the 
Garland  Gas  Light  Company  and  the  Hot  Springs  Water 
Company  which  furnishes  the  water  supply  for  the  city. 
The  equipment  of  the  electric  power  station  consists  of 
one  250  h.  p.  boiler,  of  the  Stirling  type,  and  three  tubular 
boilers  of  the  same  capacity.  The  fuel  consists  of  Arkan- 
sas coal,  costing  $3.60  per  ton,  and  sometimes  as  high  as 
$5.  The  power  is  principally  supplied  by  a  Hamilton- 
Corliss  cross  compound,  condensing  engine,  of  400  h.  p., 
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which  is  belted  direct  to  a  General  Electric  M.  P.,  200 
K.  w.  generator  which  furnishes  the  power  for  operating 
the  cars.  There  are  also  two  Westinghouse  straight  valve, 
rotary  engines,  of  seventy-five  horse  power  each.  One  of 
these  is  directly  connected  with  an  auxiliary  shaft  from 
which  the  lighting  generators  are  driven,  but  in  case  the 
Corliss  engine  is  idle  the  power  generator  is  driven  from 
the  same  shaft.  The  second  Westinghouse  engine  is 
located  in  the  basement  of  the  station,  from  which  power 
is  transmitted  by  belting  to  the  countershaft.  The  light- 
ing generators  consist  of  two  Westinghouse  machines, 


Memphis,  Term. 

History  tells  us  that  Fernando  de  Soto,  the  discov- 
erer of  the  Mississippi,  first  saw  its  yellow  waters  in  1541, 
from  a  bluff  near  where  Jackson  Mound  Park,  a  part  of 
Memphis,  now  stands.  Here,  a  town  was  laid  out  as  early 
as  1819  and  named  Memphis,  probably  after  the  old  city 
of  that  name,  the  mistress  of  the  Nile  Valley.  The  new 
town  was  incorporated  in  1827,  but  not  until  1840  was 
there  any  evidence  of  the  future  great  city,  which  by  the 
census  of  i860  showed  a  population  of  22,643.  This 
number  has  now  increased  to  an  estimated  population  of 
100,000.  This  is  not  included,  however, 
in  the  city  limits,  for  these  are  quite  lim- 
ited, but  it  has  spread  beyond  its  original 
limits  and  now  covers  a  closely  filled  up 
territory  of  at  least  six  square  miles. 

The  city  is  located  on  what  is  known 
as  the  fourth  Chickasaw  Bluff,  on  the  east 
side  of  the  Mississippi  River,  and  has  an 
altitude  from  thirty-five  to  fifty  feet  above 
high  water  and  about  200  ft.  above  sea 
level.  The  location  is  said  to  be  the  only 
suitable  place  for  the  building  of  a  city 
for  several  miles  up  or  down  the  river. 
Memphis  stands  at  the  head  of  all-the- 
year-round  navigation  on  the  river,  and 
is  distant  from  St.  Louis  by  river  450 
miles  and  from  New  Orleans  818  miles, 
but  in  a  direct  line  only  350  miles  north 
of  the  Gulf  of  Mexico.  Its  position  gives 
it  great  commercial  advantage,  and  it 
disputes  the  claims  of  Houston  as  being 
the  greatest  inland  cotton  market  in  the 
world,  and  until  recently,  at  least,  the  city 
has  ranked  second  only  to  New  Orleans 
as  a  cotton  market.  As  a  wholesale  gro- 
cery center  it  ranks  fifth  in  the  country. 
The  amount  invested  in  this  branch  alone, 
by  the  clearing  house  figures  of  1890,  was 
$6,000,000  with  sales  for  the  year  amount- 
ing to  $16,000,000.  As  a  hard  wood  lum- 
ber market  it  is  the  largest  in  the  world. 
It  is  also  the  largest  manufacturer  of  oil 
from  cotton  seed,  while  its  bank  facilities  exceed  those  of 
any  other  Southern  city,  save  New  Orleans.  Among 
its  nine  banks  not  one  suspended  during  the  recent 
troublous  times,  and  during  last  year  there  was  not 
an  important  commercial  failure  reported.  For  the 
year  1893,  the  volume  of  trade  was  $160,000,000.  The 
capital  invested  in  its  430  manufacturing  enterprises  is 
about  $14,000,000. 

The  city  also  has  unlimited  advantages  for  the  collec- 
tion and  distribution  of  the  resources  and  commercial 
products  of  a  large  and  productive  region,  in  that  there 
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are  eleven  lines  of  railway,  seven  on  the  east  and  four  on 
the  west  side  of  the  river  and  besides  the  free  navigation 
of  the  mighty  river,  which  with  its  branches  has  18,000 
miles  of  navigable  water.  In  connection  with  its  trans- 
portation facilities  should  be  mentioned  the  great  steel 
bridge  which  was  completed  a  few  years  since,  at  a  cost  of 
over  $3,500,000.  The  bridge  is  the  property  of  the  Kansas 
City,  Memphis  &  Birmingham  road  and  with  its  ap- 
proaches is  7,400  ft.  long  and  spans  the  river  just  below 
the  city.  Its  business  streets  are  wide,  well  paved  and 
bordered  by  magnificent  business  structures  of  brick  and 
stone.  The  government  building,  including  the  custom 
house  and  post  office,  is  stone,  of  an  attractive  design,  and 
stands  alone  at  the  foot  of  Madison  Street  immediately  on 
the  bank  of  the  river  and  near  the  steamboat  landing. 

Near  the  business  center  of  the  city  is  a  public  park, 
which  occupies  an  entire  square.  This  is  provided  with  a 
fountain  and  is  shaded  by  large  old  oak  trees.  The  prin- 
cipal attraction  of  the  park,  however,  is  a  colony  of  gray 


general  thing,  are  advantageously  laid  out  for  the  accom- 
modation of  residents  in  all  parts  of  the  city.  Some  few 
changes  are,  however,  being  made  in  the  location  of  some 
of  the  interior  tracks,  in  order  to  avoid  curves,  and  to 
properly  divide  traffic  between  different  lines. 

It  is  worthy  of  remark  at  the  beginning  of  these 
notes,  that  we  have  seldom  found  a  city  in  which  the 
relations  between  the  street  railway  companies  and  the 
city  officials  were  more  pleasant  than  in  Memphis.  The 
people  and  their  representatives  have  come  to  realize  that 
the  best  interests  of  the  city  and  those  of  the  street  rail- 
way company  are  virtually  the  same,  and  the  officials  in 
both  cases  are  working  together  with  a  companionship 
that  is  commendable,  and  argues  a  good  future  for  the 
development  of  transit  facilities.  The  credit  for  this  state 
of  affairs  is  largely  due  to  the  general  manager  who  spares 
no  effort  to  make  the  service  attractive  and  acceptable  to 
the  patrons.  In  the  effort  he  is  heartily  seconded  by  his 
assistants  in  each  of  the  departments,  and  by  the  em- 


FIG.  5— EXTERIOR  OF   POWER  STATION— CITIZENS'  STREET  RAILWAY  CO.,  MEMPHIS,  TENN. 


squirrels  to  the  number  of  200  or  more,  which  are  provided 
with  boxes  or  little  houses  among  the  trees  in  which  they 
nest.  These  animals  are  all  very  tame  and  are  great  pets 
with  the  children.  They  can  be  easily  approached  and 
will  take  nuts  and  candy  from  the  hands  when  proffered 
them.  Everybody  seems  to  have  a  special  care  for  them 
and  dogs  are  not  allowed  to  approach  the  park.  There 
are  also  tame  ravens,  pigeons,  peacocks  and  other  pets 
about  the  grounds,  making  it  one  of  the  most  attractive 
of  city  parks  in  the  country. 

STREET  RAILWAYS. 

There  are  sixty-six  miles  of  street  railway,  all  of 
which,  with  the  exception  of  a  suburban  line  to  Raleigh 
Springs,  is  controlled  by 

The  Citizens'  Street  Railroad  Company, 

the  owners  of  which  have  within  the  past  year  pur- 
chased both  the  City  &  Suburban  and  East  End  Railways. 
The  local  manager  of  this  system  is  F.  G.  Jones  who  is 
one  of  the  principal  owners.  The  lines  of  the  East  End 
Railway  were,  until  recently,  operated  by  steam  dummies, 
but,  since  their  purchase  by  the  above  company,  the  line, 
which  embraces  five  and  a  half  miles  of  double  and  single 
track,  has  been  electrified,  the  transformation  having  been 
accomplished  in  five  weeks  after  the  purchase,  but  the 
roadbed  was  rebuilt,  and  the  overhead  equipment  in- 
stalled, within  the  period  of  thirty  days.    The  lines,  as  a 


ployes  who  are,  to  a  marked  degree,  polite  and  attentive 
in  the  performance  of  their  duties. 

PHYSICAL  FEATURES. 

The  rolling  stock  embraces  eighty  motor  cars  and 
eighty  trail  cars,  but  the  average  number  daily  run  is 
sixty.  They  were  manufactured  by  the  Lamokin  and  by 
the  Pullman  Companies.  Fifteen  open  cars,  recently  pur- 
chased, were  manufactured  by  the  Pullman  Company. 
Bemis,  Brill  and  McGuire  trucks  are  employed.  Closed 
cars  are  provided  with  wire  screens  outside  the  windows, 
to  protect  passengers  from  accidents  from  the  center 
poles  by  which  the  overhead  construction  is  supported  on 
Main  Street.  The  new  open  cars  have  a  double  equip- 
ment of  G.  E.  800  motors,  but  the  original  motor  equip- 
ment consisted  chiefly  of  the  Edison  and  S.  R.  G.  types. 
Sixty  equipments,  of  the  Edison  type,  have  recently  been 
changed  by  the  electrician  of  the  company,  and  greatly 
improved,  so  that  they  are  now  doing  very  excellent  serv- 
ice, and  burnouts  are  rare.  In  the  reconstruction,  the 
commutated  fields  are  changed  to  straight  fields,  and  a 
rheostat  employed,  but  which  is  cut  out  on  the  fourth 
point  of  the  controlling  switch.  Strong  fields,  with  175 
turns,  are  employed,  and  are  connected  in  series.  By 
this  arrangement,  three  wires  less  are  employed  on  the 
motor  board,  and  one  rheostat  operates  both  motors.  On 
some  of  the  other  motors  the  close  coil  armatures  have  been 
changed  to  open  coil,  and  the  cross  connection  of  the 
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commutator  avoided,  so  as  to  do  away  with  two  of  the 
brushes,  and  with  this  arrangement  no  trouble  is  found 
with  short  circuits.  It  is  also  the  practice  of  the  electri- 
cian to  equalize  the  two  motors  on  each  car  after  they  are 
put  in  service.  This  is  accomplished  after  testing  the 
motors  with  amperemeters  by  the  adjustment  of  the 
fields.  Two  meters  are  attached  to  a  short  board  and 
placed  upon  the  car  in  a  convenient  position  (over  the  back 
of  one  of  the  seats  in  open  cars),  and  are  connected  with 
the  armatures  in  series.  By  watching  the  meters  while 
the  car  is  in  service,  a  difference  in  the  work  they  are 
doing  is  noted,  and  if  one  is  found  to  be  doing  more  than  the 
other,  the  fields  of  this  one  are  weakened  by  the  spread- 
ing of  the  pole  pieces,  and  the  adjustment  continued  until 


a  new  one  substituted  with  very  little  trouble  and  delay. 
This  device  was  designed  and  is  manufactured  by  the  Liver- 
more  Foundry  Company,  of  Memphis,  and  is  said  to  be 
giving  excellent  satisfaction.  This  company  is  also  the 
manufacturer  of  pinions,  trolley  wheels  and  other  brass 
supplies  for  electric  railways.  The  brake  shoes  on  all  cars 
are  attached  by  means  of  adjustable  slippers,  and  are  cast 
to  embrace  the  flange  of  the  wheel.  By  this  arrange- 
ment the  shoes  are  readily  removed  and  replaced.  The 
cars  are  provided  with  a  switch  throw  lor  the  use  of  the 
motormen,  which  consists  of  a  wooden  handle  an  inch 
and  a  half  in  diameter  and  three  feet  long,  which  ter- 
minates in  a  thimble  made  from  a  two  inch  iron 
pipe,  which  is  flattened  at  the  lower  end  and  slightly 


FIG.  6. — VIEW  ON  LINES  OF  THE  CITIZENS'  STREET  RAILROAD  CO.— MEMPHIS,  TENN. 


MAIN  STREET  CORNER  OF  BEALE. 
EAST  END  PARK. 

the  work  of  the  motors  is  equalized.  The  S.  R.  G.  motors 
are  equalized  or  adjusted  by  changing  the  position  of  the 
brushes.  It  is  also  found  of  advantage  to  use  the  same 
armature  with  the  same  fields.  This,  however,  is  more  of 
a  mechanical  than  an  electrical  advantage,  as  it  insures  a 
proper  adjustment  of  pinions  and  brasses.  Both  solid  and 
wave  pinions  are  being  employed,  and  the  former  are  giv- 
ing excellent  satisfaction.  A  change  is  being  made  from 
six  inch  to  four  and  a  half  inch  gears  and  pinions.  The 
narrow  pinions  have  proven  sufficiently  strong,  last  equally 
well  and  make  less  noise.  The  pinions  are  all  incased, 
and  run  in  oil. 

A  composite  gear  is  also  being  employed.  This  is 
constructed  with  a  spider  or  split  core  which  is  attached 
to  the  axle  by  specially  designed  bolts  and  nuts.  The 
removable  rim  is  cast  in  two  parts  and  held  in  position 
by  bolts.    When  worn  or  broken  the  rim  is  removed  and 


EXTERIOR  CAR  SHEDS  AND  OFFICE. 
CUSTOM  HOUSE  ON  FRONT  STREET. 

curved.  This  answers  for  turning  the  switch  tongue,  and 
also,  in  case  of  broken  contact  with  the  rail,  the  metal  por- 
tion can  be  used  to  make  contact  between  wheel  and  rail 
without  danger  of  shocks  to  the  person  holding  it. 

The  principal  car  barn,  repair  shop  and  office  of  the 
company  is  located  at  the  corner  of  Gayoso  and  Hernanda 
Streets,  near  the  business  center  of  the  city.  The  main 
building  is  a  reconstructed  horse  barn,  which  has  been 
enlarged  by  a  brick  addition  containing  the  offices  and 
repair  shops.  The  repair  shop  is  constructed  with  a  brick 
floor  and  iron  doors  which  make  it  practically  fireproof. 
The  power  for  operating  the  machinery  in  the  repair  shop 
is  supplied  by  a  ten  horse  power  Eddy  motor,  and  the 
machines  embrace  the  usual  equipment  of  iron  working 
tools,  together  with  a  hydraulic  wheel  press. 

The  power  station  is  located  at  the  corner  of  Davies 
Avenue  and  Broadway,  and  is  a  brick  building  of  pleasing 
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design.  The  engine  room  is  150  X  58  ft.  and  forty-five 
feet  in  height,  with  a  truss  roof  support.  The  boiler 
room  is  about  the  same  dimensions.  The  boiler  equip- 
ment consists  of  three  Hazelton  tripod  boilers  of  500  h.  p. 
each,  with  auxiliary  equipment  of  Worthington  pumps  and 
Berryman  heaters.  The  boiler  sare  provided  with  the  Re- 
liance water  gauge  whistle,  of  Cleveland,  which  sounds 
with  a  variation  in  the  height  of  water  of  ten  inches  either 
way.    Alabama  slack  coal  is  at  present  employed  for  fuel, 
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which  costs,  delivered,  $1.60  per  ton,  and  it  requires 
an  average  of  twenty-five  tons  per  day  to  operate  the 
sixty  cars.  The  feedwater  is  derived  from  two  artesian 
wells,  500  ft.  in  depth,  is  comparatively  pure,  and  forms 
no  scale,  but  pits  the  iron  with  which  it  comes  in  contact 
to  a  considerable  extent. 

The  power  equipment  consists  of  five  Ideal  engines 
of  250  h.  p.  each,  making  230  revolutions.  These  are 
placed  in  a  line  to  one  side  of  the  room,  and  are  each 
belted  direct  to  a  200  k.  w.  Edison 
generator,  the  shaft  centers  being 
from  thirty  to  thirty-five  feet  apart. 
A  slate  switchboard  is  provided, 
on  which  Westinghouse  instru- 
ments are  employed.  In  connec- 
tion with  the  circuit  breakers,  the 
electrician  and  engineer  of  the 
station  have  devised  an  alarm  sig- 
nal, which  consists  of  a  pair  of  V 
shaped  copper  springs  placed  just 
beneath  the  handle  of  the  circuit 
breaker,  so  that  when  this  falls  the 
handle  makes  contact  between  the 
springs  and  rings  a  signal  bell. 
The  power  is  distributed  over  ten 
divisions  by  twenty-one  feed  wires. 
The  minimum  is  1,000  amperes  to 
the  maximum  load,  1,600  amperes. 
The  lights  on  the  switchboard  do 
not  go  out  when  the  circuit  break- 
ers drop. 

The  auxiliary  equipment  con- 
sists of  twelve  Wason  lightning 
arresters  arranged  in  a  case  by 
themselves  beside  the  switchboard. 
There  are  twelve  General  Electric 
lightning  arresters  and  five  West- 
inghouse on  the  outside  lines.  The 
station  has  suffered  no  harm  from 
lightning  discharge  since  Septem- 
ber last,  and  only  slightly  then. 

An  overhead  crane  is  mounted 
above  the  generators.    This  was 

built  by  W.  C.  Ellis  &  Son,  Memphis.  The  metal  oil 
tanks  for  the  station  supply  are  placed  in  a  row  near  the 
entrance  to  the  boiler  room,  and  are  joined  by  a  half  inch 
steam  pipe,  through  which  live  steam  from  the  boiler 
passes  to  keep  the  oils  at  a  sufficient  temperature  to  run 
freely. 

Most  of  the  original  track  construction  consisted  of  a 
light  girder  rail  supported  on  iron  chairs,  but  chair  con- 
struction is  not  in  favor  with  the  management,  as  it  needs 


constant  repairs.  In  the  more  recent  construction  on  the 
paved  streets  a  seventy-two  pound,  six  inch  T  rail  has  been 
employed,  which  is  spiked  directly  to  the  ties.  Where  the 
brick  pavement  is  to  be  employed  the  tie  is  placed  on  a 
gravel  foundation  with  concrete  between  and  over  the 
tie,  so  that  the  tie  is  enclosed  in  a  pocket  of  concrete. 
Above  this  is  a  one  inch  layer  of  sand  on  which  the  bricks 
are  placed.  The  bricks  are  of  the  Hallwood  type.  The 
T  rail  construction  for  paved  streets,  of  which  two  addi- 
tional miles  are  now  being  built,  is  both  satisfactory  to 
the  city  authorities  and  the  street  railway  company.  The 
experimental  section  which  was  first  constructed  on  this 
plan  is  standing  up  excellently  well.  It  is  claimed  that  a 
T  rail  does  not  vibrate  or  disturb  the  pavement  as  much 
as  rails  of  other  types.  The  lines  of  the  East  End,  outside 
the  city  limits,  were  constructed  with  a  seventy-two  pound 
T  rail  with  gravel  foundation. 

The  original  bonding  consisted  of  No.  4  iron  wire, 
which  had  a  short  life  only.  In  the  present  practice 
the  rails  are  bonded  with  No.  o  copper  wire.  There  are 
several  overhead  return  wires,  and  an  additional  return 
has  been  made  through  the  bayous.  At  points  where  the 
track  crosses  the  bayous  a  nest  of  eight  or  ten  old  thirty- 
eight  pound  rails  has  been  driven  thirty  feet  into  the  soil 
by  pile  drivers,  and  to  these  the  tracks  are  connected.  In 
addition,  old  rails  of  the  same  weight  are  bonded  with 
double  o  wires  and  connected  with  the  driven  rails,  and 
are  strung  along  the  bayou  to  the  power  station.  After 
the  return  conductors  thus  described  were  provided,  it 
was  noted  that  although  fifteen  additional  cars  were 
operated,  less  current  was  required  than  formerly. 

OPERATING  FEATURES. 

The  fare  is  five  cents,  with  twenty-two  tickets  for  a 
$1,  excepting  over  the  East  End  line  where,  beyond  a 
designated  point,  the  fare  is  ten  cents,  with  tickets  to  resi- 


FIG.  8.— INTERIOR  OF  POWER  STATION— CITIZENS'  STREET  RAILROAD.  MEMPHIS,  TENN. 


dents  twenty  for  $1.  The  line  runs  to  the  race  track,  and 
during  the  sporting  season  enjoys  an  enormous  traffic. 
Ordinarily  the  headway  is  of  fifteen  minutes,  but  on  race 
days  it  is  reduced  to  four  or  five  minutes.  This  line  also 
passes  East  End  Park,  which  is  owned  by  the  company. 
The  park  is  provided  with  a  handsome  pavilion,  where  the 
usual  park  attractions  are  given.  A  very  pretty  lake  with 
pleasure  boats  is  a  pleasing  feature. 

Conductors  and  motormen  are  paid  fourteen  cents 
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an  hour.  150  car  men  are  employed  and  forty  extras,  and 
consist  of  a  very  superior  class  of  men.  It  is  not  the  cus- 
tom of  the  company  to  employ  men  who  have  been  en- 
gaged in  street  railway  service  in  other  cities.  The  as- 
sistant manager,  Frank  Smith,  who  has  charge  of  the  car 
men  prefers  to  break  their  own  men  and  accustom  them 
to  work  according  to  the  rules  of  the  company;  this  also, 
in  a  measure,  prevents  the  introduction  of  "  tricks  of  the 
trade"  that  may  be  practised  in  other  cities.  The  car 
men  are  required  to  wear  a  regulation  uniform  and  when 
employed  to  make  a  deposit  of  $20  with  the  company, 
which  is  held  as  a  guarantee  against  dishonesty  or  dam- 
age to  property  through  carelessness. 

An  arrangement  has  been  made  with  police  authorities 
so  that  in  case  of  accident  men  who  are  arrested  are  not 
taken  from  their  cars.  If  the  accident  is  not  serious,  the 
policeman  telephones  the  street  railway  company,  who 
guarantees  to  send  the  man  to  police  headquarters  as 
soon  as  relieved  from  duty.  In  case  of  serious  trouble 
the  policeman  telephones  the  company  to  send  relief  and  he 
accompanies  the  arrested  person  on  this  car  until  the  relief 
appears,  so  that  traffic  is  not  interrupted.  It  is  also  a  rule 
of  the  company  that  one  car  shall  not  pass  another  while 


The  rolling  stock  of  the  company  consists  of  eight 
eight  wheel  cars  mounted  on  the  Brill  maximum  traction 
trucks.  Only  three  cars  are  being  run  at  present,  how- 
ever. 

The  power  station  is  about  midway  of  the  line.  The 
equipment  consists  of  two  Armington  &  Sims  100  h.  p. 
engines,  and  two  eighty  horse  power  Thomson-Houston 
generators.  There  is  a  new  400  h.  p.  Reynolds  &  Corliss 
engine,  and  a  400  h.  p.,  M.  P.  Thomson-Houston  gener- 
ator on  the  grounds,  but  not  yet  set  up.  The  steam  is 
generated  in  tubular  boilers. 

Single  fares  are  fifteen  cents,  with  round  trip  tickets 
for  twenty-five  cents.  For  about  five  months  the  line  has 
been  in  the  hands  of  Tate  &  Grosvenor,  receivers. 

C.  B.  F. 


The  Commonweal  Movement  in  Spokane. 


The  managers  of  the  Spokane  Street  Railway  Com- 
pany are  enterprising  men,  and  ready  to  improve  any 
opportunity  for  increasing  the  traffic  of  their  railway.  A 
chance  offered  itself  during  the  recent  passage  of  one 
branch  of  the  Coxey  army  through  that  city.    One  of  the 


ADVERTISING  A  BASE  BALL  ATTRACTION— SPOKAN E. 


discharging  passengers  without  first  coming  to  a  full  stop, 
nor  are  cars  allowed  to  pass  each  other  at  street  crossings. 

Raleigh  Springs  Street  Railway  Company. 

This  is  the  line  referred  to  above  as  running  into  the 
suburbs.  It  is  a  single  track  line  about  nine  miles  in 
length,  constructed  of  T  rails,  and  connects  with  Raleigh 
Springs,  a  resort  northeast  of  the  city.  At  the  springs 
is  a  large  hotel,  the  property  of  the  street  railway  com- 
pany. The  line  passes  the  United  States  Military  Ceme- 
tery, about  five  miles  distant  from  the  city.  Cars  are  run 
every  thirty  minutes  to  the  cemetery,  and  every  hour 
through  to  the  springs.  They  are  not  run  late  at  night. 
The  line  also  passes  through  Binghamton,  a  new  sub- 
urban manufacturing  town,  where  is  located  the  Memphis 
Car  &  Foundry  Company,  which  was  formerly  located  at 
Litchfield,  111.,  and  known  as  the  Litchfield  Car  Works. 
The  company  manufactures  steam  cars  and  gives  employ 
ment  to  a  large  number  of  people.  It  is  expected  the 
place  will  develop  into  a  large  village  in  the  near  future. 


leaders  of  the  movement,  and  member  of  the  Pacific 
brigade  of  the  Commonweal  Army  was  Jumbo  Cantwell, 
and  his  name  became  well  known  to  everyone  in  Spokane 
during  his  stay  in  that  city.  His  services  were  secured 
one  Sunday  as  an  umpire  for  a  baseball  game,  and  as  the 
grounds  of  the  club  were  on  the  line  of  the  street  rail- 
way company,  banners  announcing  his  engagement  were 
placed  on  the  cars  for  several  days  before  the  game.  He 
proved  to  be  a  drawing  card,  and  both  the  gate  receipts 
of  the  ball  clubs  and  the  passenger  receipts  of  the  street 
railway  company  were  materially  increased.  Our  engrav- 
ing gives  a  view  of  one  of  the  cars  with  announcement. 


There  are  a  number  of  indications  that  business  is 
improving,  one  of  which  is  the  statement  of  the  Lewis  & 
Fowler  Manufacturing  Company,  of  Brooklyn,  N.  Y.,  that 
for  the  thirty  days  previous  to  June  19  that  company  re- 
ceived orders  for  1,077  of  its  improved  alarm  passenger 
registers. 
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The  Bayard  Street  Station  of  the  Third  Avenue 
Railway  Company,  of  New  York. 


Full  particulars  of  the  main  cable  power  station  of  the 
Third  Avenue  Railway  Company,  New  York,  and  of  the 
track  construction  and  rolling  stock  of  the  company  have 
been  published  in  the  Street  Railway  Journal.  The 
downtown  station  of  the  company  is  located  at  the  corner 
of  the  Bowery  and  Bayard  Street,  and  operates  that  por- 
tion of. the  line  from  6th  Street  to  the  Post  Office.  This 
station  has  just  completed  its  trial  run  of  ninety  days 
after  installation  by  the  Pennsylvania  Iron  Works  Com- 
pany under  the  supervision  of  the  company's  engineers, 
B.  W.  Grist  and  E.  A.  Moore.  The  run  has  been  accom- 
plished without  a  single  hitch  in  the  operating  of  the 
plant,  a  record  which  is  especially  remarkable,  and  we  be- 
lieve deserves  comment  at  this  time. 

The  plant  operates  three  ropes  and  contains  two  en- 
gines of  the  George  H.  Corliss  type,  with  cylinders  forty 
inches  in  diameter  by  seventy-two  stroke.  They  are  con- 
nected to  the  main  line  shaft  direct  by  means  of  plate 
couplings  with  crosskeys  made  of  cast  steel.    The  main 


The  shaft  of  the  secondary  cable  drum  is  eighteen 
inches  diameter  in  the  swell  and  fifteen  inches  in  the  jour- 
nal, is  substantially  mounted  in  pedestals  similar  in  design 
and  construction  to  those  described  for  the  other  part  of 
the  plant.  The  cable  drums  are  fifteen  feet  in  diameter 
for  the  fast  rope  and  thirteen  feet  in  diameter  for  the  slow 
rope.  The  fifteen  foot  diameter  drums  are  for  operating 
the  fast  ropes,  and  the  smaller  diameter  for  the  slow  or 
loop  rope.  The  fast  ropes  out  of  this  station  run  to  the 
terminal  vault  at  the  Post  Office,  back  to  the  6th  Street 
vault  at  6th  Street  and  Third  Avenue,  thence  to  the  sta- 
tion. The  slow  rope  merely  operates  from  the  station  to 
and  around  the  balloon  loop  at  the  Post  Office,  and  car- 
ries the  cars  back  to  the  pick-up  point  opposite  the  Times 
Building,  as  described  in  our  issue  for  January, 
1894. 

A  pair  of  auxiliary  engines  has  been  provided,  to- 
gether with  the  necessary  line  shafting,  sliding  gear,  pin- 
ions, etc.,  for  overhauling  either  of  the  cables  at  will  for 
purposes  of  examination,  thereby  dispensing  with  the 
necessity  for  using  the  large  engine. 

The  steam  service  at  this  plant  is  composed  of  six- 
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line  shaft  is  made  up  of  three  sections,  each  provided  with 
a  coupling  similar  to  the  ones  connecting  the  engines. 
The  shafts  are  eighteen  inches  diameter  in  the  journals 
and  twenty  inches  diameter  in  the  swells,  and  are  mounted 
in  extra  large  pedestals  supported  on  heavy  cast  iron  ad- 
justing stands,  in  every  respect  similar  to  those  that  have 
been  described  and  illustrated  heretofore  in  connection 
with  the  65th  Street  power  station. 

The  system  of  driving  at  this  station  is  by  means  of 
the  Lambeth  cotton  rope,  and  there  are  three  sets  of  driv- 
ing gear.  The  small  driving  drums  are  three  in  number; 
two  of  these  are  nine  feet  in  diameter,  and  one  seven  feet 
six  inches  in  diameter,  each  containing  grooves  for 
twenty-two  two  and  a  quarter  inch  diameter  cotton  ropes. 
They  are  mounted  loosely  on  the  sections  of  main  shaft- 
ing, and  are  fitted  to  engage  with  the  Weston  Walker 
friction  clutches.  The  large  rope  driving  drums  are 
thirty-two  feet  in  diameter,  and  contain  the  same  number 
of  grooves.  These  are  mounted  on  shafts  twenty-four 
inches  diameter  in  the  swells  and  twenty  inches  in  the  jour- 
nals. A  steel  spur  gear  sixteen  feet  in  diameter,  sixteen 
inch  face  and  four  and  a  half  inch  pitch  is  mounted  on  each 
of  the  large  rope  drum  shafts,  and  is  geared  into  an  over- 
hanging pinion  which  in  turn  transmits  the  power  to  a 
spur  gear  of  equal  dimensions  with  the  larger  ones,  for  the 
purpose  of  driving  the  secondary  cable  drum. 


teen  horizontal  tubular  boilers  six  feet  in  diameter  by 
eighteen  feet  long.  They  are  placed  in  two  batteries  of 
eight  boilers  each,  and  these  in  turn  are  divided  into  two 
nests  of  four  each.  The  boiler  room  is  placed  on  a  grade 
level  with  the  sidewalk,  while  the  machinery  floor  level  is 
forty-five  feet  below  this  point.  The  heaters,  two  in 
number,  of  1,000  h.  p.  capacity  each,  of  the  Goubert  type, 
are  placed  in  the  boiler  room,  as  are  also  the  two  ro  X  6  X 
10  in.  Snow  duplex  oumps  and  two  Monitor  injectors,  all 
in  close  proximity  to  each  other,  and  are  especially  well 
arranged  for  their  accessibility  and  manipulation. 

Owing  to  the  short  distance  which  this  plant  afforded 
for  tension  runs  and  apparatus,  it  has  been  imperative  to 
devise  some  special  means  for  securing  the  maximum 
amount  of  travel  on  a  short  run  to  obviate  the  necessity 
for  shortening  the  ropes.  A  special  type  of  tightening 
agent  has  been  provided  in  the  "  direct  tension  "  weights, 
whereby  a  sufficient  travel  has  been  obtained  equal  almost 
to  the  length  of  the  run,  and  the  take-up  gear  instead  of 
being  a  part  of  the  tension  carriage,  as  in  most  instances, 
is  permanently  fixed  at  the  extreme  end  of  the  run.  The 
lead  of  the  ropes,  to  which  the  weights  are  suspended,  is 
secured  by  means  of  an  overhead  structure,  to  which  the 
carriage  sheaves  and  brackets  are  attached,  thus  main- 
taining the  much  desired  space  in  the  reel  room,  which  is 
on  the  same  level  with  the  machinery  floor. 
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The  Electric  Long  Distance  Transmission  Plant 
at  Portland,  Ore. 


^""^ERY  many  street  railway 
managers  are  now  direct- 
ing their  attention  to  the 
subject  of  the  long  dis- 
tance transmission  of 
power,  and  believe  that 
in  many  sections  of  the 
country  where  cheap 
sources  of  energy  are 
available  it  will  often 
prove  more  economical 
to  carry  this  power  for 
some  distance  to  the  point  of  use  than  to  employ  more 
expensive  methods  of  power  generation  on  the  spot.  An 


The  Portland  General  Electric  Company,  of  Portland, 
Ore.,  of  which  P.  F.  Morey  is  president,  H.  W.  Goode 
is  manager,  and  W.  C.  Cheney  electrician,  was  organ- 
ized two  years  since  with  a  capital  stock  of  $4,250,000,  has 
purchased  the  entire  water  power  embraced  in  the  falls 
of  the  Willamette  River  at  Oregon  City,  twelve  miles 
above  the  city  of  Portland.  The  minimum  capacity  of 
the  river  at  this  point  is  estimated  to  be  50,000  available 
h.  p.,  under  a  head  of  forty  feet.  The  steppe  of  the 
falls  is  composed  of  basaltic  rock,  and  has  a  very  irregu- 
lar outline,  being  worn  into  fantastic  shapes  by  the 
action  of  the  water.  A  dam  was  thrown  across  the  river 
some  years  since  following  the  irregular  lines,  and  there 
are  numerous  factories  and  mills  in  operation,  to  which  over 
4,000  H.  p.  of  direct  water  power  is  now  leased  (Fig.  1). 

One  of  the  principal  plants  that  are  here  operated  by 
water  is  an  electric  station,  situated  on  a  rocky  island 


FIG.  1.— MAP  SHOWING  LOCATION  OF  ELECTRIC  LONG  DISTANCE  TRANSMISSION   PLANT — PORTLAND,  ORE. 


interesting  example  of  a  long  distance  transmission  of 
power  plant  is  that  at  Portland,  Ore.,  a  number  of  illus- 
trations of  which  we  present  herewith. 


near  the  middle  of  the  river,  at  which  an  electric  current 
is  generated  and  transmitted  to  Portland,  where  it  is  em- 
ployed for  lighting  the  streets  and  dwellings  of  the  city, 
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and  also  for  the  operation  of  that 
section  of  the  East  Side  Street 
Railway  lying  between  Oregon 
City  and  Milwaukee,  a  distance  of 
seven  miles.  For  the  running  of 
the  lighting  generators,  seven  ver- 
tical Victor  turbine  wheels  are 
employed  and  one  500  h.  p.,  hori- 
zontal wheel  of  the  same  type, 
while  one  200  h.  p.,  horizontal 
wheel  drives  the  railway  gener- 
ators. The  loss,  it  is  claimed,  in 
the  transmission  of  the  lighting 
current  to  Portland,  a  distance  of 
twelve  miles  is  only  10  per  cent. 

The  purchase  embraces  1,600 
acres  of  valuable  land  in  the  neigh- 
borhood, having  a  river  frontage 
of  about  three  and  a  half  miles, 
which  takes  in  all  the  valuable 
sites   of   manufacturing  institu- 


FIG,  3.— PLAN  OF  DYNAMO  ROOM- 


FIG.  5.— LONGITUDINAL  ELEVATION  OF  THE  UP-STREAM  END  OF  POWER  STATION,  SHOWING 

PART  IN  SECTION— PORTLAND,  ORE. 
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tions.  It  also  embraces  a  ship 
canal  and  locks  on  the  west  side 
of  the  river,  which  were  con- 
structed some  years  since  under 
a  subsidy  from  the  state  of  Ore- 
gon of  $200,000,  the  entire  cost 
being  about  $650,000.  By  means 
of  the  canal  and  locks  the  large 
steamboats  which  ply  on  the 
river  between  Portland  and  up- 
river  points,  are  carried  past  the 
falls,  the  river  being  navigable 
for  about  seventy-five  miles 
above. 

The  new  power  station  (Fig. 
2)  which  is  now  being  construct- 
ed and  which  was  briefly  de- 
scribed in  the  May,  1893,  issue  of 
the  Street  Railway  Journal 
after  a  personal  visit,  is  located 
on  the  west  side  of  the  river, 
opposite  Oregon  City,  and  bor- 
ders the  canal,  the  front  wall 
being  a  portion  of  the  new  con- 
crete wall  which  has  been  built 
for  the  purpose  of  widening  the 
canal,  and  through  which  the 
water  is  to  be  led  to  the  wheels, 
and  new  and  substantial  bulk- 
head gates  have  been  installed. 
The  ultimate  capacity  of  the  new 
station  is  to  be  12,000  H.  p.;  only 
6,000  h.  p  ,  however,  is  to  be  at 
present  installed. 

The  structure  is  to  be  of 
concrete,  stone,  iron  and  brick, 
is  to  have  an  ultimate  length, 
parallel  with  the  river,  of  364  ft., 
and  the  eaves  are  seventy-seven 
feet  above  mean  low  water  mark, 
the  width  of  the  building  being 
thirty-eight  feet.  The  water  is 
to  be  taken  from  the  canal,  and 
after  passing  through  the  wheels 
is  discharged  into  the  river  be- 
low. The  accompanying  illus- 
tration (Fig.  2)  presents  the  river 
side  of  the  structure,  from  which 
it  will  be  noted  that  the  upper 
floor  is  lighted  from  transoms 
in  the  monitor  roof,  and  by  a 
row  of  ordinary  windows,  while 
the  middle  floor  is  lighted 
through  circular  openings  in  the 
wall,  four  feet  in  diameter,  but 
which  terminate  on  the  inside 
with  a  bull's-eye  sash  and  glass, 
three  feet  in  diameter,  and  made 
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to  close  watertight,  like  the  bull's-eyes  in 
the  sides  of  ocean  steamers.  These  are  de- 
signed to  protect  the  interior  during  periods 
of  excessive  high  water.  Figs.  3  and  4  are 
the  floor  plans. 

The  units  of  power,  of  which  there 
are  to  be  ten  in  the  present  equipment,  each 
entirely  independent  of  all  the  others,  are 
located  as  shown  in  the  engravings,  and 
consist  of  a  pair  of  vertical,  cylinder  gate, 
improved  Victor  turbine  wheels,  of  forty- 
two  and  sixty  inches  diameter,  respectively 
(Figs.  5  and  6).  The  large  wheel  is  auxili- 
ary to  the  other,  and  is  provided  for  use 
only  at  periods  of  excessive  high  water 
which,  according  to  the  records,  occurs, 
usually,  every  five  years.  The  wheels,  it 
will  be  noted,  are  located  on  the  same 
level,  one  in  the  rear  of  the  other,  and  only 
about  one-half  the  distance  below  the  level 
of  the  water,  the  theory  being  that  the 
weight  of  the  water  in  the  discharge  or 
draft  pipe  is  as  thoroughly  utilized  as  if  it 
were  all  above  the  wheel.  The  lower  end 
of  the  pipe  being  always  below  the  surface 
of  the  water  in  the  tail  race,  it  is  hermeti- 
cally sealed,  so  that  the  weight  tends  to  form 
a  vacuum  next  the  wheel. 

The  generator  of  each  unit  is  of  600 
n.  p.  capacity,  and  is  located  on  the  upper 
floor  of  the  building,  with  the  armature  in 
a  horizontal  position  attached  to  the  ver- 
tical shaft  of  the  forty-two  inch  wheel,  and 
is  thirty  feet  above  the  wheel  which  is  de- 
signed to  run  at  a  speed  of  200  revolutions 
per  minute.    The  shaft  of  the  sixty  inch 
wheel,  which  is  to  be  employed  only  at 
periods  of  high  water,  is  provided  with  a 
horizontal  belt  pulley,  twelve  feet  in  diam- 
eter, with  a  forty-eight  inch  face,  from 
which  the  power  is  transmitted  by  a  leather 
belt  to  a  six  foot  receiving  pulley  on  the 
generator  shaft,  both  being  placed  twelve 
feet  above  the  wheel.    By  this  reduction 
the  large  wheel,  which  makes  but  100  revo- 
lutions per  minute,  will  drive  the 
generator  at  a  uniform  speed  of 
200  revolutions,  the  same  as  the 
forty-two  inch  wheel.    When  it 
becomes  necessary  to  employ  the 
large  wheel,  the  generator  shaft 
is  uncoupled  from  its  wheel  at 
a  point  just  above  the  flume,  and 
the  belt  is  brought  into  contact 
with  its  pulleys  by  means  of  the 
tightener  pulley  shown  in  Fig.  7 
In  order  to  support  the  belt 
in  place  when  not  in  use,  the 


pulleys  are  all  surrounded  by 
a  shelf  and  rack,  with  perpen- 
dicular pipe  guards,  which  is 
also  attached  to  the  tightener 
pulley,  and  which,  by  the  move- 
ment of  the  latter  away  from 
the  belt,  carries  the  belt  with 
it,  and  causes  it  to  spring  away 
from  the  surface  of  the  small 
pulley,  so  that  it  receives  no 
frictional  wear  while  idle. 

The  most  interesting  feat- 
ures of  the  equipment  are  the 
bearings  (Fig.  8)  which  are 
employed  to  support  the 
weight  of  the  vertical  shafts, 
which  in  the  case  of  the  arma- 
ture and  shaft  aggregates 
33,500  lbs.  The  wheel  shafts 
are  supported  on  double  step 
bearings,  as  is  customary  in 
vertical  turbine  wheels,  but 
these  not  being  sufficient  to 
carry  the  weight  of  the  shaft 
and  armature,  extra  bearings 


FIG. 


6.— SECTIONAL  ELEVATION  OF  42-INCH  AND  60- 
STREAM— PORTLAND, 


INCH  WHEEL  ROOMS,  LOOKING  UP 
ORE. 
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are  provided,  and  these  are  of  two  types;  a  ring  thrust 
bearing,  similar  to  those  commonly  employed  on  the 
propeller  shafts  of  steamboats,  and  an  hydraulic  oil  bear- 


cannot  fly  off  or  run  down  the  shaft.  The  generator  shaft 
which  is  twenty-nine  feet  in  length  and  eight  and  three- 
eighths  inches  in  diameter,  while  it  is  an  extension  of  the 


FIG.  7. — COUPLING  PULLEYS,  BELT  TIGHTENER  AND  SHELF  FOR  SUPPORTING  BELT  WHEN  I DLE— PORTLAN D,  ORE. 


ing  which  supplements  the  ring  bearing  on  the  gener- 
ator shaft.  Both  types  are  enclosed  in  cases  to  which 
the  oil  is  delivered  by  hydraulic  pressure,  and  all  the 


shaft  of  the  forty-two  inch  wheel,  does  not  rest  upon  the 
latter,  but  the  faces  of  the  disk  couplings,  through 
which  the  power  is  transmitted,  are  ordinarily  about  one- 


FIG.  8.— HYDRAULIC  AND  THRUST  BEARING  CYLINDERS  TO  CARRY  GENERATOR  SHAFT— PORTLAND,  ORE. 


cases  are  waterjacketed,  for  the  purpose  of  absorbing 
the  heat  generated  by  the  excessive  friction.  The  ring 
bearings  are  adjustable,  and  so  constructed  that  the  oil 


half  inch  apart.  The  couplings  are  connected  by  twelve 
two  inch  vertical  bolts,  which  are  tapered  at  the  lower 
ends,  and  held  firmly  into  the  lower  plate  by  means  of 


454 


THE  STREET  RAILWAY  JOURNAL 


[Vol  X.    No.  7. 


heavy  nuts,  but  simply  pass  through  close  fitting  holes  in 
the  upper  plate  so  that  the  generator  shaft  has  a  slight 
free  movement  up  or  down,  and  may  be  readily  un- 
coupled from  the  wheel  shaft  by  removing  the  nuts  and 
lifting  out  the  bolts.  The  extension  of  the  sixty  inch 
wheel  shaft  is  twenty-three  feet  long  and  nine  and  three- 
eighths  inches  diameter  and  is  supported  by  a  ring  thrust 
bearing  only.  It  is  des:gned  that  the  hydraulic  oil  bear- 
ing shall  carry  the  load  of  the  generator  shaft  under 
ordinary  conditions,  but  it  may  all  be  transferred  to  the 
ring  bearings  when  necessary.  In  the  con- 
struction of  the  hydraulic  bearing  the  shaft 
is  encircled  by  a  four  inch  ring,  which  has 
its  lower  face  inserted  in  a  sealed  case 
which  is  filled  with  oil  and  kept  at  a  con- 
stant pressure  of  275  lbs.  per  square  inch. 
The  thrust  bearing  cases,  it  will  be  noted, 
are  supported  in  each  instance  on  cast  iron 
pedestals  which  rest  on  the  top  of  the  wheel 
flumes. 

Both  water  wheels  are  controlled  by 
the  same  vertical  shaft  which  is  provided 
with  a  hand  wheel  on  each  floor,  marked 
C,  and  B  (Figs.  5  and  6),  and  both  are 
regulated  by  the  same  governor  (shown  in 
Fig.  8).  By  the  shifting  of  the  beveled 
gears  on  the  governor  mechanism,  the  gates 
of  either  wheel  are  operated  by  the  one 
hand  wheel  and  governor  as  desired.  The 
belt  tightener  is  also  controlled  from  either 
floor  by  means  of  a  hand  wheel  (Figs.  6 
and  7). 

The  water  is  admitted  to  the  penstock 
from  the  race  by  means  of  head  gates  oper- 
ated from  a  platform  alongside  of  the  build- 
ing, each  of  which  is  provided  with  a  small 
gate  which  is  first  opened  and  which  allows 
the  penstock  to  fill,  and  so  balance  the  pres- 
sure against  the  main  gate  when  it  is  readily 
raised.  The  penstocks  are  each  ten  feet  in 
diameter,  and  are  constructed  of  riveted 
steel  plates.  The  flumes  which  enclose  the 
wheels  have  cast  iron  heads  and  steel  sides, 
and  are  so  arranged  that  the  water  passes 
first  through  the  large  flume  and  on  through 
a  short  penstock  to  the  flume  of  the  forty- 
two  inch  wheel,  and  from  the  wheels  it  is 
discharged  directly  into  the  draft  tubes, 
which  are  re-united  before  reaching  the  tail 
race.  The  draft  tubes  are  thoroughly  an- 
chored to  the  steps  of  the  foundation  as 
shown. 

The  wheel  guide,  or  case,  is  shown  in 
Fig.  9.    The  paddle-like  openings,  are  the 
intake  chutes,  which  are  closed  by  means 
of  a  hollow  cylinder  gate  which  fits  the 
openings  closely  all  around.    The  turbine 
is   mounted    within    the  gate, 
which,  on  being  raised,  allows 
the  water  to  pass  through  the 
chutes  on  all  sides,  when  it  comes 
in  contact  with  the  curved  buck- 
ets of  the  wheel,  and  passing 
through  is   discharged   at  the 
under  side  of  the  wheel,  so  that 
the  force  of  the  water  is  practic- 
ally applied  to  the  wheel  at  two 
points,  first  by  impact  against 
the  buckets,  and  second  by  the 

reaction  of  the  discharge.  The  cylinder  gate  is  raised  or 
lowered  by  means  of  the  beveled  gears  shown  in  the  figure, 
and  is  balanced  by  means  of  a  wire  rope  and  weight  oper- 
ating over  the  grooved  pulley  shown  on  the  opposite  side 
of  the  wheel  case  from  the  gears.  Ordinarily  the  Snow 
governor  is  employed  for  the  regulation  of  the  Victor 
turbine  wheels,  but  more  recently  a  combined  electrical 
and  mechanical  governor  has  been  devised  for  use  in 
electrical  power  plants,  which  has  proved  sufficiently 
sensitive  to  readily  conform  to  the  widely  fluctuating 
loads  that  are  characteristic  of  electric  power  plants. 


The  auxiliary  power  equipment  of  the  station  consists 
of  a  set  of  pumps,  including  an  hydraulic  pump  for  sup- 
plying oil  to  the  thrust  bearing  cylinders,  and  a  duplex 
water  pump  for  keeping  up  the  circulation  in  the  water 
jackets  about  these  cylinders.  The  pump  room  occupies 
the  first,  or  left  hand  section  of  the  building  shown  in 
Fig.  12,  and  the  pumps  are  operated  by  means  of  two  fif- 
teen inch  horizontal  Victor  turbines,  enclosed  in  the  same 
flume,  one  of  which  operates  the  duplex  power  pump  for 
supplying  the  cylinder  jackets,  and  the  other  the  hydraulic 


FIG  10.— SECTIONAL  ELEVATION  OF  PUMP  ROOM,  LOOKING  UP  STREAM— PORTLAND,  ORE. 

oil  pump.  The  oil  is  first  delivered  to  the  accumulator 
shown  in  Fig.  11,  the  plunger  of  which  is  weighted  so 
that  the  pressure  is  kept  uniformly  at  275  lbs.  to  the 
square  inch.  The  arm  of  the  accumulator  is  connected 
with  a  governing  mechanism,  and  automatically  regulates 
the  supply  of  oil  in  the  cylinder.  The  pipes  connecting 
the  pump  with  the  accumulator  are  provided  with  check 
valves,  so  that  in  case  there  should  be  a  break  in  the  pipes 
at  any  point,  the  pressure  would  not  be  reduced  in  the 
supply  pipes  or  cylinders. 

Another  chamber  which  occupies  the  center  portion 
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of  the  building,  or  the  first  one  to  the  right  of  the  first  ten 
units,  is  known  as  the  exciter  room  (Fig.  12),  and  is  pro- 
vided with  a  pair  of  vertical  turbine  wheels  and  genera- 
tors. The  wheels  are  each  forty-eight  inches  in  diameter, 
and  operate  a  pair  of  exciters  of  400  h.  p.  capacity  at  125 
revolutions  per  minute,  each  of  the  armatures  of  the  ex- 
citers being  attached  to  the  vertical  shafts  of  the  turbines 
in  the  same  manner  described  for  the  generator  arma- 
tures, both  shafts  being  provided  with  ring  and  hydraulic 
thrust  bearings.  In  this  case  the  shafts  are  not  belted  to- 
gether as  in  the  generator  room.  The  turbines  are  con- 
trolled by  hand  wheels  from  both  floors,  as  shown  at  A4 
and  B4  (Fig.  12).  Ordinarily  it  is  expected  that  one  ex- 
citer will  be  sufficient  to  energize  the  fields  of  all  the  gen- 
erators, but  two  are  provided  in  case  one  is  idle  from  any 
cause.  Adding  the  capacity  of  the  exciting  generators  to 
that  of  the  power  generators,  the  ultimate  electrical 
capacity  of  the  station  will  be  12,800  h.  p.,  divided  into 
twenty-two  separate  units. 

An  electric  overhead  traveling  crane  of  twelve  tons 
capacity  is  provided  in  the  generator  room  for  the  pur- 
pose of  handling  armatures  and  other  heavy  parts.  This 
crane  has  a  longitudinal  movement  of  about  360  ft.,  and  a 
cross  movement  of  twenty-four  feet  six  inches.  The 
switchboard  is  to  be  located  near  the  center  of  the  sta- 
tion, and  supported  against  the  columns  which  carry  the 
crane. 

RECAPITULATION. 

Fig.  1  is  a  map  of  the  falls,  and  not  only  shows  the 
location  of  the  new  plant,  but  also  the  industrial  plants 
now  in  operation.  Fig.  2  is  an  exterior  view  of  the 
power  station  of  the  Portland  General  Electric  Com- 
pany, looking  from  the  river  side.  Figs.  3  and  4  are 
ground  plans  of  the  upper  and  lower  floors,  showing 
the  position  of  the  wheels  and  generators  together 
with  the  draft  tubes.  Fig.  5  is  an  elevation  of  the  build- 
ing with  the  side  broken  out,  showing  to  the  left  the 


FIG.  9— NEW  UPRIGHT  VICTOR  WHEEL 
COMPLETE,   SHOWING  INTAKE 
SHOOTS— PORTLAND,  ORE. 


FIG.  11. — PUMPS  AND  ACCUMULATOR  FOR  SUPPLYING  OIL  TO  HYDRAULIC  GEARINGS  AND  WATER  TO  JACKETS 

OF  ALL  CYLINDER  BEARINGS— PORTLAND,  ORE. 

interior  of  the  pump  room,  one  of  the  power  units,  and  a 
portion  of  the  second  unit,  looking  shoreward  from  a 
position  in  the  river.  Fig.  6  is  a  cross  section  showing  a 
pair  of  wheels  and  the  generator,  from  a  position  looking 


up  stream.  In  these  figures,  A  and  B  are  the  draft  tubes, 
C  and  E  the  penstocks,  D  and  F  the  flumes  enclosing 
the  wheels,  which  are 
shown  by  the  dotted 
lines.Gand  Qthe  pedes- 
tals supporting  the  bear- 
ing cylinders,  H  the 
shaft  coupling,  I  and  R 
the  ring  thrust  bearing 
cylinders,  K  the  hy- 
draulic cylinder,  which 
are  also  shown  enlarged 
in  Fig.  8,  W  the  twelve 
foot  transmission  pulley, 
Y  the  six  foot  receiving 
pulley  on  the  generator 
shaft,  X  the  belt  tight- 
ener. Views  of  these 
parts  are  also  given 
enlarged  in  Fig.  7.  P 
is  the  generator,  C, 
and  Ba  the  hand  wheels 
for  controlling  the  gates; 
E2  and  D.,  the  hand 
wheels  for  controlling 
the  belt  tightener  pul- 
ley, and  A.2  the  govern- 
ing mechanism,  which 
is  also  shown  in  Fig.  8. 

Figs.  10  and  11 
show  the  arrangement 
of  the  pump  room,  in 
which  P2  is  the  penstock 
and  02  the  two  fifteen 
inch  wheels  which  op- 
erate the  pumps  from 

which  the  water  is  discharged  through  the  draft  pipes, 
R2,  to  the  well,  S.2,  from  which  it  overflows  and  passes  to 

the  river  below.  X2 
is  the  duplex  water 
pump  and  U.,  the 
hydraulic  oil  pump, 
from  which  the  oil 
is  delivered  to  the 
accumulator,  V2. 

Fig.  12  is  a 
cross  section  show- 
ing the  pair  of 
forty -eight  inch 
wheels  and  the  two 
exciters,  from  a  po- 
sition looking  up 
stream.  Corre- 
sponding parts  are 
lettered  the  same 
as  in  the  other  fig- 
ures, but  it  will  be 
noted  that  each 
shaft  is  supported 
by  both  a  ring  and 
a  hydraulic  bear- 
ing. 

L.,  and  N2  (Fig. 
12)  are  the  tracks 
which  support  the 
traveling  crane,  Z 
is  the  bull's  eye 
through  which 
light  is  admitted 
to  the  lower  room, 
and  Go  indicates 
one  of  the  race 
gates. 

There  is  a  drain 
pipe  extending  the 

whole  length  of  the  building  for  the  purpose  of  removing 
the  seepage  water,  should  any  penetrate  the  walls  during 
periods  of  high  water.  C,  is  the  drain  pipe,  by  means  of 
which  the  water  in  the  race  may  be  discharged. 
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The  entire  power  equipment  of  the  station  was  man- 
ufactured by  the  Stilwell-Bierce  &  Smith-Vaile  Company, 
of  Dayton,  O.,  of  which  R.  N.  King  is  president,  after 
designs  made  by  the  general  superintendent  and  engineer 
of  the  company,  A.  C.  Rice,  who  also  made  the  building 
plans,  and  plans  for  the  enlargement  of  the  canal  and  of 
the  head  gates. 

The  entire  electrical  equipment  is  furnished  by  the 
General  Electric  Company,  of  New  York,  Boston  and 
Chicago,  and  the  generators  are  among  the  largest  yet  to 
be  constructed  where  the  armature  revolves 
in  a  horizontal  position.  The  electrical 
equipment  of  the  plant,  although  not  de- 
scribed in  detail,  is  of  as  equally  high 
order  as  that  of  the  power  equipment,  and 
it  is  expected  that  the  transmission  can  be 
made  to  Portland,  a  distance  of  twelve  miles, 
with  less  loss  even  than  that  of  the  old 
plant,  which,  as  before  noticed,  is  only  10 
per  cent.  When  fully  in  operation  it  is  ex- 
pected sufficient  power  will  be  delivered  to 
operate  all  the  street  cars  of  the  city,  light 
and  warm  the  houses,  and  supply  power  to 
most  of  the  manufacturing  establishments, 
as  well  as  for  the  operation  of  store  and 
hotel  elevators.  The  operation  of  the  plant 
will  be  watched  with  a  great  deal  of  interest, 
at  it  is  among  the  first  attempts  in  this 
country  to  transmit  so  large  a  horse  power 
to  so  great  a  distance  by  electricity. 

THE  STILWELL-BIERCE  &  SMITH-VAILE  COM- 
PANY, OF  DAYTON,  O. 

The  company  controls  and  operates 
two  large  shops  in  the  above  city,  one  of 
which  (Fig.  13)  formerly  known  as  the  Stil- 
well  &  Bierce  shops,  is  located  about  a 
square  below  the  Main  Street  bridge  on 
the  Dayton  View  Hydraulic,  or  race,  lead- 
ing from  the  Miami  River,  and  from  which 
the  water  is  drawn  for  power  purposes. 
The  other,  formerly  known  as  the  Smith- 
Vaile  shops,  is  at  North  Dayton,  on  the 
Mad  River,  above  the  point  at  which  it 
joins  the  Miami  (Fig.  14). 

The  former  plant  consists  of  a  number 
of  brick  buildings  which  cover  a  large  area, 
and  is  devoted  exclusively  to  the  manufac- 
ture of  turbine  wheels,  penstocks,  flumes, 
shafting  and  gearings  for  a  complete  water 
power  equipment.     The  second  plant 
devoted  to  the  manufacture  of  hydraulic 
machinery,   steam    pumps,   including  oil 
mill  machinery,  and  feedwater  heaters  and 
purifiers.  The  company  employs  about  750 
hands   in  the  two  plants.     The  machine 
equipment  for  the  manufacture  of  turbines 
is  very  complete,   including  a 
number  of   machines  designed 
and  manufactured  in  the  com- 
pany's plant.    Among  these  are 
large  pit  lathes,  on  which  the 
turbines,  or  large  pulleys,  can  be 
bored  and  faced   at  the  same 
operation.    There  are  hoists  and 
transfer  cars  for  the  convenient 
handling  of  heavy  parts. 

Great  care  is  exercised  in 
the  construction  of  all  the  ma- 
chinery, even  the  foundation  frames  for  the  turbines 
being  surfaced  on  the  planer,  and  all  junction  parts  are 
carefully  faced  by  machinery,  so  that  close  fitting  joints 
are  obtained.  The  company  has  gained  a  wide  reputa- 
tion in  the  manufacture  of  the  Victor  turbine  wheels,  and 
has  had  the  contracts  for  the  equipment  of  many  of  the 
largest  water  power  plants  in  this  country,  including  many 
in  New  England  for  the  operation  of  cotton,  woolen  and 
pulp  mill  machinery,  and  also  in  many  foreign  countries. 

This  company  was  the  first  to  employ  to  any  extent 
the  turbine  wheels  in  a  horizontal  position,  and  it  has 


a  number  of  these  wheels  operating  street  railway  electric 
power  plants,  several  of  which  have  been  illustrated  and  de- 
scribed in  our  columns  during  the  last  year;  notably,  the 
plant  of  Great  Falls,  Mont.;  Spokane,  Wash.;  Oregon 
City,  Ore.;  Augusta,  Ga.,  and  other  points. 

Interior  views  of  the  erecting  room  are  shown  in 
Figs.  15  and  16,  and  illustrating  an  equipment  of  twin 
turbines,  twenty-seven  inches  in  diameter,  with  penstocks 
ten  feet  in  diameter  in  process  of  construction.  Fig.  17 
shows  a  single  twelve  inch  Victor  turbine  manufactured 


FIG.  12.— SECTIONAL  ELEVATION 


OF  48-INCH  WHEEL 
PORTLAND,  ORE. 


ROOM,  LOOKING  UP  STREAM- 


for  Fred.  Nell,  London,  Eng.,  and  in  Fig.  18  is  a  single  ten 
inch  turbine  of  the  same  type,  provided  with  friction 
couplings  designed  to  operate  two  generators. 

Fig.  19  shows  the  latest  design  for  a  flume  for  a  pair 
of  wheels.  The  company  manufactures  two  types  of  Vic- 
tor turbines,  those  with  a  register,  and  with  a  cylinder 
gate.  The  register  gate  is  provided  with  openings  which, 
when  it  is  revolved  on  its  axis,  register  with  the  intake 
chutes,  and  allow  the  water  to  come  in  contact  with  the 
wheel.  The  cylinder  gate  is  a  closed  cylinder  which  is 
raised  vertically,  or  drawn  sideways,  horizontally,  so  that 
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the  water  passes  underneath  the  gate,  and  the  volume 
depends  upon  the  distance  to  which  the  gate  is  opened. 
The  company  builds  either  a  register  or  cylinder  gate 
type,  but  recommends  the  latter  in  most  cases. 

It  is  needless  to  say  that  in  design  and  mechanical 
structure  the  turbines  manufactured  by  this  company  are 
of  a  very  superior  order. 

One  of  the  most  interesting  plants  recently  designed 
is  that  of  a  wood  pulp  mill,  at  Plattsburgh,  N.  Y,  in  which 
eleven  horizontal  turbines  are  employed,  which  are  oper- 
ated from  a  single  penstock,  thirteen  feet  in  diameter,  and 
about  500  ft.  long,  to  the  shafts  of  which  the  grindstones, 
which  reduce  the  logs  to  pulp,  are  directly  connected. 

As  said  above,  the  east  shop,  of  which  a  birdseye 
view  is  presented  in  Fig.  14,  is  devoted  to  the  manufacture 
of  hydraulic  machinery,  steam  and  power  pumps,  cotton 
and  linseed  oil  machinery,  filter  presses,  etc.,  and  was  for- 
merly known  as 

THE  SMITH-VAILE  SHOPS. 

The  buildings  are  very  extensive,  and  are  equipped 
with  a  larger  and  better  assortment  of  iron  working  tools 
than  is  usually  found  in  similar  establishments.  The  large 
tools  are  all  served  by  pneumatic  lifts  and  trolleys,  the  air 
cylinders  being  supported  by  trolleys,  and  all  are  very 
quick  acting.  Lifts  of  this  character  are  essential  in  a 
plant  of  this  kind,  for  some  of  the  castings  are  very  heavy, 


FIG.  13.— BIRD'S  EYE  VIEW  OF  THE  STILWELL-BIERCE  WORKS- 
DAYTON,  0. 

ilar  to  those  employed  in  hotel  offices,  and  whenever  a 
workman  is  in  need  of  a  tool  of  any  kind  he  touches  a 
button,  a  boy  responds  to  the  number,  and 
then  brings  whatever  tool  is  required,  a  check 
for  the  number  of  the  workman  being  depos- 
ited for  every  tool  drawn  from  the  tool  room. 
By  this  arrangement  an  accurate  record  is 
kept  of  the  tools,  and  if  one  of  the  tools  should 
be  broken  or  lost  it  can  be  at  once  traced  to 
the  man  who  drew  it.  There  is  also  a  time 
record  clock  provided,  and  the  employes  are 
checked  in  and  out  of  the  shop. 

The  foundry  is  provided  with  an  overhead 
traveling  crane,  which  spans  the  whole  floor. 
It  is  operated  by  hydraulic  lifts  through  the 
medium  of  wire  ropes.  There  are  three  hy- 
draulic cylinders  located  on  one  side  of  the 
shop,  and  two  on  the  other,  so  that  the  crane 
has  a  movement  in  four  directions.  The  lifts 
are  controlled  by  levers  on  a  platform  on  one 
side  of  the  foundry. 

For  making  the  smaller  standard  parts  two 
or  three  moulding  machines  are  provided. 

There  is  also  a  hydraulic  elevator  or  lift, 
by  means  of  which  the  metal  and  coke  are  ele- 
vated for  the  purpose  of  charging  the  cupolas. 


especially  those  for 
the  cylinders  of 
the  hydraulic  oil 
presses  that  have  a 
shell  eight  inches 
in  thickness,  and 
the  castings  have 
to  be  made  from 
metal  of  a  very  fine 
texture,  in  order  to 
stand  the  pressure, 
5,000  lbs.  per 
square  inch,  to 
which  they  aresub- 
jected.  Inordinary 
castings,  water  un- 
der this  pressure 
would  be  forced 
through  the  pores 
of  the  metal. 

The  tool  room 
is  fenced  off  from 
the  shop,  and  none 
of  the  workmen 
are  allowed  to  ap- 
ply personally  for 
tools.  The  shops 
are  equipped  with 
electric  calls,  sim- 


FIG.  15.— INTERIOR  VIEW  OF  THE  ERECTING  ROOM— STILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  O. 


458 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X    No.  7. 


There  are  also  pneumatic  lifts  for  the  ladles, and  for  hand- 
dling  the  smaller  parts.  A  steam  riveter  is  provided  for 
riveting  together  the  side  parts  and  plates  for  oil  presses. 
There  is  also  one  steam  hammer.  A  very  large  pump 
and  receiver  are  provided  for  supplying  the  water  to  the 


The  Smith-Vaile  pumps  are  too  well  known  to  require 
a  lengthy  description  in  this  connection.  They  are  man- 
ufactured in  a  great  variety  of  styles  and  sizes,  and  de- 
signed for  every  class  of  service. 

Stilwell's  live  steam  purifier  is  also  well  known  to  the 


FIG.  16.— INTERIOR  VIEW  OF  THE  ERECTING  ROOM— STILWELL-BIERCE  &  SMITH-VAILE  CO.,  DAYTON,  O. 


hydraulic  cranes  and  elevators.  The  pump  is  self-acting, 
depending  upon  the  pressure  in  the  receiver. 

A  testing  room  is  provided  near  the  boilers,  which  is 
also  supplied  with  a  hydraulic  lift,  where  all  the  pumps 
and  presses  manufactured  are  first  tested  before  being 
shipped  away.  A  side  track  from  one  of  the  steam  lines 
enters  the  yard.  All  shipments  are  made  directly  from 
the  shop,  hoists  and  cranes  being  provided  so  that  all 
parts  are  delivered  directly  on  board  cars.    None  but 


street  railway  fraternity,  and  is  employed  for  removing 
impurities  from  feedwater  to  prevent  the  formation  of 
scale  in  boilers,  while  the  improved  open  heater  and  filter 
combined  removes  the  impurities,  separates  the  cylinder 
oil  from  the  exhaust  steam  and  clarifies  roily  water,  while 
in  it  the  feedwater  is  heated  to  the  boiling  point. 


An  international  electrical  exhibition  will  be  held  at 
Paris  from  July  1  to  October  31,  1895.    It  will  consist  of 


FIG.  17. — SINGLE  12-INCH  VICTOR  TURBINE. 


skilled  workmen  are  employed,  while  the  engineering 
talent,  like  that  employed  in  the  turbine  department,  is 
of  a  high  order.  The  erecting  engineers  having  had  long 
training,  are  able  to  put  the  machines  in  position  in  a  skill- 
ful and  workmanlike  manner. 


two  sections  connected  by  an  electric  railroad.  The 
generating  plant  will  be  in  the  Palais  des  Machines,  at 
the  Champs  de  Mars,  while  the  different  electrical  plant 
accessories  will  be  shown  in  operation  in  the  Palais  de 
1'  Industrie  at  the  Champs-Elysees. 
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Electric  Conduit  Road  in  New  York. 


President  Vreeland,  of  the  Metropolitan  Street  Rail- 
way Company,  in  an  interview  last  month  stated  that  a 
contract  had  been  given  to  the  General  Electric  Company 
to  construct  three  miles  of  conduit  road  over  a  route  not 
yet  selected.  The  voltage  used  will  be  300.  The  road- 
bed and  conduit  will  be  built  precisely  in  the  same  man- 


conduit  railway,  and,  as  a  result,  patent  litigation  on  the 
subject  is  extremely  possible  in  case  the  experiment  is 
successful. 


Large  Electrical  Contract  Awarded  in  Chicago. 

On  June  22,  the  Metropolitan  West  Side  Elevated 
Railway  Company  let  its  contract  for  generators,  switch- 


FIG.  18.— SINGLE  10-INCH  VICTOR  TURBINE  ON  HORIZONTAL  SHAFT. 


ner  as  if  a  cable  were  to  be  used,  and  the  road  can  be 
changed  to  a  cable  road  later,  if  it  should  prove  desirable. 
The  Siemens  &  Halske  Company  will  not  build  a  section 
of  conduit  track  in  New  York,  as  was  at  first  proposed. 


board,  motors,  line  and  construction  work  to  the  General 
Electric  Company.  The  amount  of  the  contract  is 
said  to  be  about  $200,000.  There  will  be  two  generators 
of  1,500  k.  w.  each  and  two  800  k.  w.  machines.    At  pres- 


FIG.  19.— PAIR  OF  33-INCH  CYLINDER  GATE  VICTOR  TURBINES  DISCHARGING  INTO  ONE  DRAUGHT  TUBE. 


The  installation  will  probably  be  made  on  Lexington 
Avenue,  and  owing  to  the  fact  that  the  system  will  be 
adopted  in  case  it  should  prove  a  success,  the  construction 
of  the  cable  railway  on  that  avenue  will  be  suspended  for 
the  present.  It  is  stated  that  both  the  Siemens  &  Halske 
Company  and  the  General  Electric  Company  own  funda- 
mental patents  covering  the  feasible  construction  of  a 


entthe  road  will  be  operated  by  fifty-five  three-car  trains, 
each  motor  car  being  supplied  with  two  100  h.  p.  motors. 
The  third  rail,  and  in  general  many  other  details  used  on 
the  Intramural  road  at  the  World's  Fair  last  summer,  will 
be  adopted.  The  line  is  about  five  miles  long  and  runs 
due  West  between  Van  Buren  and  Congress  Streets  with 
a  northern  branch  at  Paulina  Street. 
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Electric  Welding  in  Brooklyn. 


Work  on  the  track  construction  of  the  Nassau  Elec- 
tric Railway  of  Brooklyn  is  going  on  rapidly  on  39th 
Street,  South  Brooklyn.  From  the  plans  of  this  company, 
which  have  already  been  published  in  the  Street  Rail- 
way Journal,  it  will  be  remembered  that  from  fifty  to 


FIG.  1.— RAIL  WELDING  EQUIPMENT— NASSAU  ELECTRIC  RAILWAY,  BROOKLYN. 


sixty  miles  of  track  will  be  laid  this  summer,  and  that  the 
company  contemplates  the  ultimate  installation  of  an 
exceedingly  important  system  in  Brooklyn.  A.  L.  John- 
son, of  Cleveland,  O.,  is  largely  interested  in  the  road, 
and  is  president  of  the  Nassau  Electric  Railway  Company, 


rent  taken  from  the  overhead  wire,  which  at  present  is 
receiving  its  current  from  the  power  station  of  the  Atlan- 
tic Avenue  Railroad  Company.  Leads  from  this  motor- 
dynamo  carry  the  alternating  current,  which  is  at  300 
volts,  to  the  forward  car.  This  contains  the  welder,  con- 
sisting of  an  enormous  clamp  made  of  gun  metal,  so  as  to 
be  non-magnetic,  supported  on  a  frame  operated  by  an 
hydraulic  jack.  The  300  volt  cur- 
rent is  transformed  at  the  point  of 
use  to  an  alternating  current  of 
about  four  volts  and  50,000  am- 
peres, the  amount  of  current  being 
varied  by  a  reactive  coil  carried  on 
the  forward  car. 

When  the  rails  are  laid  the 
ends  of  two  joints  out  of  three  are 
butted,  and  at  the  third  joint  a 
space  of  one-sixteenth  of  an  inch 
is  left.  The  process  of  welding 
then  is  as  follows:  The  sides  of  the 
webs  for  a  distance  of  three  to  three 
and  a  half  inches  from  the  end  at 
each  joint  are  ground  with  an 
emery  wheel  carried  on  a  tender 
car.  This  is  to  make  good  contact 
at  all  points  and  to  insure  a  perfect 
weld.  At  the  butted  joints  two 
pieces  of  soft  steel,  conforming  in 
shape  to  the  rail,  are  then  placed 
on  each  side  of  the  joint,  there 
being  four  pieces  in  all,  two  for  the 
head  of  the  rail  and  two  for  the 
lower  flange.  The  jaws  of  the 
clamp  are  then  brought  to  bear  on 
the  joint  by  a  handwheel  holding 
the  pieces  of  steel  tightly  to  the 
jmnt.  The  current  is  then  thrown 
on,  when  the  steel  pieces  rapidly  fuse  together  and  to  the 
rail.  Against  the  head  of  the  rail  is  pressed  a  non-con- 
ductor of  heat,  so  that  the  temper  of  the  rail  at  the  joint 
is  not  reduced.  A  circuit  of  water  is  kept  up  through  the 
welder  so  as  to  keep  it  cool  during  the  process.    Where  the 


FIG.  2.— INTERIOR  OF  TRANSFORMER  CAR— BROOKLYN. 


FIG.  3.— METHOD  OF  WELDING  RAILS. 


while  the  work  of  installation  is  carried  on  under  the 
direction  of  Mr.  Heffton,  of  Johnstown,  Pa. 

Electrically  welded  rails  will  be  used  throughout. 
Fig.  1  gives  a  view  of  the  electric  welder  now  at  work  on 
39th  Street,  near  Fifth  Avenue.  This  machine  differs  in 
a  number  of  particulars  from  that  in  use  in  St.  Louis  and 
elsewhere,  the  equipment  being  in  two  cars  instead  of  one. 
The  car  farthest  from  the  observer  in  Fig.  1  contains  the 
transformer  or  motor-dynamo.    This  is  operated  by  cur- 


joints  are  not  butted  a  thin  section  of  rail  is  slipped  in  be- 
tween the  ends  so  that  there  may  be  no  break  in  the  rail. 
After  the  process  of  welding,  which  takes  about  thirty- 
seconds,  is  completed  the  clamp  is  removed  and  the  joint 
is  ready  for  use.  The  rails  are  also  connected  together 
for  the  return  circuit  by  welding  a  flat  steel  bar,  %  X  2^ 
ins.  from  rail  to  rail  every  600  ft.  In  a  double  track  the 
interior  rails  of  each  track  are  also  connected  by  similar 
bars,  also  located  every  600  ft. 
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Summer  Meeting  of  the  Northwestern  Electrical 
Association. 


The  summer  meeting  of  the  Northwestern  Electrical 
Association  will  be  held  in  St.  Paul,  July  18,  19  and  20. 
At  the  last  meeting,  held  in  Milwaukee,  150  were  present, 
and  a  larger  number  of  attendants  is  expected  at  this 
meeting.  Representatives  from  Illinois,  Iowa,  Michigan, 
Wisconsin  and  North  and  South  Dakota  have  written 
that  they  will  be  present.  An  excellent  programme  has 
been  prepared. 

An  exhibit  of  electrical  appliances  will  be  made  in 
connection  with  the  meetings  of  the  Association  by  man- 
ufacturers, who  will  be  accorded  every  courtesy  by  the 
Association. 


A  Large  Armature  Star. 


What  is  claimed  to  be  the  largest  armature  star  or 
carrier"  casting  in  the  world  has  recently  been  constructed 
for1:he  Siemens  &  Halske  Electric  Company  of  America 
by  the  Wells  &  French  Company,  and  is  shown  in  the 
accompanying  engraving.  A  pair  of  these  has  been  made, 
and  they  will  be  used  at  Toronto,  Ont.,  for  street  railway 
service.  The  machines,  when  completed,  will  weigh  about 
sixty  tons  each,  and  will  have  a  nominal  capacity  of  about 
1,200  k.  w.  or  1,600  e.  h.  p.,  and  will  be  overcompounded 
for  12  per  cent,  drop  in  the  lines.  They  are  to  be  direct 
connected  to  a  pair  of  horizontal,  cross  compound,  con- 
densing engines,  making  eighty  turns  per  minute. 

The  armature  stars  are  thirteen  feet  in  diameter,  and 
weigh  something  over  ten  tons  each.  The  brush  carriers 
will  be  about  fourteen  feet  six  inches  in  diameter,  being 
made  by  the  same  concern.  These  castings  came  from 
the  mould  absolutely  perfect,  without  warp,  crack,  flaw 
or  blow  hole,  and  are  now  being  finished  for  the  arma- 
ture. 

Considering  the  form  and  size  and  the  difficulty  of 


New  Type  of  Transfer  Ticket. 


TheMil.St.Ry.Co. 

TRANSFER. 

Good  for  a  continuous 
ride  only,  If  used  within 
20  minutes  from  time 
Issued,  oa  date  punched, 
and  from  transfer  point 
punched.  To  be  used  on 
first  car  after  Issue. 


NORTH  AVE. 
and 
THIRD. 


THIRD 
and 
WALNUT. 


We  present  herewith  an  engraving  of  a  novel  transfer 
ticket,  recently  adopted  by  the  Milwaukee  Street  Railway 
Company,  and  devised  by  the  officials  of  that  company. 
The  principal  point  of  interest  in  this  ticket  is  its  simpli- 
city. As  will  be  seen,  the  ticket 
bears,  distinctly  marked,  the 
time  of  day  in  clock  figures. 
The  passenger  receiving  the 
ticket,  therefore,  naturally  has  his 
attention  called  to  the  question 
of  time,  which  might,  perhaps, 
not  occur  where  arabic  numerals 
are  used  without  explanation. 
The  limit  as  to  time  is  explained 
in  a  note  at  the  head  of  the 
ticket,  so  that  a  passenger  look- 
ing at  the  dial  on  the  ticket  and 
then  at  the  note  sees  readily 
that  the  intention  of  the  ticket 
is  to  limit  him  to  the  next  car,  or 
to  twenty  minutes.  As  will  be 
seen,  the  month  of  issue  is  not 
put  on  the  ticket,  as  the  serial 
numbers  are  thought  sufficient 
indication  of  the  month.  This 
reduces  the  number  of  figures 
and  printing,  and  makes  the 
ticket  very  simple,  while  secur- 
ing the  objects  of  a  ticket  of 
this  kind. 

While  transfer  tickets  have 
not  been  used  before  in  Mil- 
waukee, and  as,  in  consequence, 
they  were  a  novelty  in  that  city, 
it  is  interesting  to  note  that  they  were  put  in  use  with 
hardly  any  friction,  and  transfers  are  now  being  made 
smoothly  and  easily. 


KINNICK 
and 
MITCHELL. 


HOWELL 

and 
KINNICK. 


WELLS 
and 
ELEVENTH. 


STATE 
and 
TWELFTH. 


A.  M. 


NEW 


TYPE  OF  TRANSFER 
TICKET. 


The  Ottawa  Electric  Kailway 
Company. 


This  is  the  title  of  a  new  company  which 
will  include  all  of  the  electric  railways  in 
Ottawa,  Can.  The  bill  before  the  Dominion 
Parliament  amalgamating  the  Ottawa  City 
Passenger  Railway  Company,  and  the  Elec- 
tric Street  Railway  Company  passed  its  final 
reading  June  15.  The  authorized  capital  of 
the  new  company  is  $[,000,000,  and  the  roll- 
ing stock  consists  of  twenty-two  open  and 
thirty-one  closed  motor  cars,  four  trail  cars, 
three  postal  cars  and  five  sweepers. 


A  Deserved  Testimonial. 


LARGE  ARMATURE  STAR. 

making  castings,  the  Wells  &  French  Company  is  to  be 
highly  commended  for  the  skill  and  workmanship  in  suc- 
cessfully turning  out  such  perfect  work  on  its  first  order 
of  this  kind. 


An  inspection  of  the  Calumet  Electric  Street  Railway 
was  made  June  16,  by  the  officers  of  that  road  and  guests 
upon  invitation  of  John  Farson.  A  special  train  was  pro- 
vided by  Superintendent  Oliphant,  gaily  decorated  with 
flags,and  both  officers  and  visitors  expressed  themselves  as 
greatly  pleased  with  the  result  of  the  inspection. 


During  the  recent  May  musical  festival 
at  Cincinnati,  the  facilities  of  the  cars  of  the 
Cincinnati  Street  Railway  Company  were 
taxed  to  their  uttermost.  In  spite  of  the 
enormous  crowds  of  passengers,  the  service 
was  very  efficient,  and  all  the  patrons  of 
the  company  were  carried  without  a  single 
accident.  The  officials  of  the  company 
recognizing  the  fact  that  this  record  was 
the  efficiency  of  the  superintendent,  Mr. 
Harris,  and  was  deserving  of  special  recognition,  passed 
resolutions  at  its  meeting  held  May  29,  and  voted  that 
thanks  and  commendation  be  tendered  to  the  super- 
intendent "  for  his  very  efficient  services  and  very  satis- 
factory manner  in  which  the  cars  and  passengers  were 
handled  during  the  above  named  occasion." 


owing  to 


The  Wabash  Electric  Street  Railway  Company  is  the 
title  of  a  new  corporation  to  build  an  electric  railway  in 
Wabash,  Ind.    James  P.  Ross  is  largely  interested, 
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Notes  on  European  Street  Railway  Practice. 


By  G.  Braet,  Engineer  to  the  Minister  of  the  Rail- 
way, Postal  and  Telegraph  Departments 
Brussels,  Belgium. 


sick  benefit  funds  of  street  railway  companies  in 

HOLLAND. 

In  the  December  issue  of  the  Street  Railway  Jour 
nal  the  writer  described  the  organization  of  sick  and  acci- 
dent funds  among  the  street  railway  companies  of  Ger- 
many. Below  are  presented  some  particulars,  which  it  is 
thought  will  prove  of  interest,  of  similar  benevolent  insti- 
tutions adopted  in  Holland  by  the  principal  street  rail- 
way companies,  operated  by  animal  and  steam  power, 
such  as  those  of  Rotterdam  and  of  Guelders,  in  favor  of 
their  employes,  these  affording  the  latter  important  aid, 
not  only  in  case  of  sickness  or  accident  occurring  through 
circumstances  over  which  they  had  no  control,  but  also 
during  their  old  age,  when  arduous  labor  has  become 
practically  impossible. 

The  Steam  Street  Railway  Company  of  Guelders. — The 
object  of  the  establishment  of  a  benefit  fund  for  the 
employes  is  three-fold.  First,  in  case  of  sickness,  to  pro- 
vide for  the  employes  prompt  and  good  medical  care  and 
supplies.  Second,  to  afford  a  certain  weekly  pension 
during  sickness  when  the  employe's  regular  salary  is  stop- 
ped. Third,  so  far  as  the  conditions  of  the  benefit  fund 
permit,  to  allow  a  certain  weekly  pension  to  employes 
when  they  have  reached  the  age  of  fifty-five  years,  and 
when  they  are  no  longer  capable  of  performing  their  work 
in  an  efficient  manner.  Participation  in  the  liabilities  and 
benefits  of  this  fund  has  been  obligatory  upon  all  the  reg- 
ular employes  of  the  company  since  January  1,  1890. 
Clerks  and  others  employed  in  the  office  of  the  company, 
receiving  a  salary  of  less  than  500  florins  ($210)  are  also 
obliged  to  become  members. 

Administration  of  the  Fund. — The  regular  and  perma- 
nent income  of  the  fund  consists,  first,  in  an  assessment 
on  each  member  of  1  per  cent,  of  his  weekly  salary;  sec- 
ond, a  fixed  and  annual  contribution  of  500  florins  paid 
by  the  street  railway  company.  The  dues  of  the  members 
are  payable  quarterly,  January  1,  April  1,  July  1  and 
October  1,  to  the  manager  of  the  fund  or  his  regular 
authorized  agent.  A  statement  of  all  receipts  is  printed, 
and  a  copy  mailed  to  each  member.  The  street  railway 
pays  its  assessment  on  July  1  of  each  year. 

The  extra  receipts  of  the  fund  consist  of  the  follow- 
ing: First,  a  portion  of  the  annual  profits  of  the  com- 
pany; second,  gifts,  bequests,  etc.,  given  the  fund. 

The  board  of  managers  of  the  fund  is  composed  of 
the  general  manager  of  the  street  railway  company,  who 
acts  as  manager  of  the  fund,  and  of  five  commissioners 
elected  by  and  from  the  members.  A  board  meeting  of 
the  fund  must  be  held  at  least  twice  a  year.  The  fiscal 
year  of  the  fund  commences  January  1  and  ends  Decem- 
ber 31,  on  which  day  the  books  are  closed,  and  there  is 
rendered  as  soon  as  possible  to  each  member,  a  report 
giving  the  exact  condition  of  the  fund.  Each  member 
has  the  right  to  criticise  this  statement,  on  condition  of 
doing  so  in  writing. 

Each  year  the  term  of  one  of  the  board  of  managers 
expires,  but  he  is  re-eligible.  Votes  are  taken  by  written 
ballot. 

The  doctor  and  druggist  are  appointed  by  the  man- 
ager. Employes  who  desire  medical  aid  have  to  address 
the  general  manager  or  the  local  manager  of  the  fund  in 
order  to  obtain  the  necessary  certificate.  If  the  employe 
does  not  live  more  than  twenty  minutes  distant  from  the 
office  of  the  doctor,  he  is  visited  at  his  home  by  the  latter. 
If  he  lives  farther,  he  is  obliged  to  go"  to  the  doctor's 
office.  For  the  delivery  at  homes  of  medicines,  the  same 
rules  are  applied  as  for  the  visit  of  the  doctor.  Each 
recipe  given  by  the  doctor  bears  the  letters  G.  S.  T.  M. 
(the  initials  of  the  company's  name).  In  taking  this  to 
the  druggist  to  be  filled  the  employe  must  provide  a 
bottle  or  other  receptacle  for  the  medicine.  If  this  is  not 
done,  the  druggist  can  make  a  charge  for  anything  pro- 
vided in  addition  to  the  medicine. 


When  a  member,  through  causes  for  which  he  is  not 
responsible,  has  for  fourteen  days  been  incapacitated  for 
service  and  this  incapacity  has  been  attested  by  a  medi- 
cal certificate,  he  receives  his  entire  daily  or  weekly 
wages.  If  his  sickness  lasts  a  long  time  he  is  given,  by 
the  sick  fund,  a  certain  pension,  equal  at  least  to  half  his 
daily  or  weekly  wages. 

When  the  total  receipts  of  the  fund  are  not  sufficient 
for  the  minimum  quantity  of  medicines  and  medical  aid 
specified,  the  deficiency  is  made  good  by  the  street  rail- 
way company. 

Pensions. — The  board  of  managers  of  the  fund  decides 
just  when  it  is  capable  of  affording  a  pension  to  those 
employes  who  have  reached  the  age  of  fifty-five  years, 
and  who  are  no  longer  capable  of  performing  efficient 
service.  The  amount  which  can  be  disposed  of  in  this 
way  is  calculated  each  year  on  the  number  of  pension- 
aries. The  decisions  of  the  board  of  managers  are  deter- 
mined by  a  majority  vote.  The  votes  concerning  persons 
are  taken  in  writing;  those  relating  to  general  business 
viva  voce. 

The  Rotterdam  Street  Railway  Company. 

All  the  employes  who  are  paid  by  the  week  are 
obliged  to  become  members.  Only  the  employes  paid 
by  the  month  or  by  the  year  are  exempted  from  partici- 
pation. The  administration  of  the  fund  is  entrusted  to  a 
commission  composed  of  a  president,  a  secretary,  who  is 
also  treasurer,  and  three  other  members.  The  president 
and  the  secretary-treasurer  are  appointed  by  the  general 
manager  of  the  street  railway  company.  The  three  mem- 
bers participating  in  the  management  of  the  fund  are 
elected  by  the  members  contributing.  Vote  is  taken  by 
sealed  ballots.  If  on  counting  the  ballots  no  one  has 
secured  a  majority,  a  new  ballot  is  taken  between  the  two 
candidates  having  the  highest  number  of  votes.  If  one 
of  the  members  of  the  commission  is  prevented  from  act- 
ing for  a  long  time  he  is  replaced  by  another  member. 
The  president  and  the  secretary-treasurer  are  obliged  to 
perform  the  duties  of  their  office  from  the  date  of  their 
appointment  until  they  have  been  discharged  from  office. 
Each  year,  at  the  end  of  December,  the  board  submits  a 
statement  of  the  fund  to  the  general  manager  of  the 
tramway  company. 

The  funds  necessary  for  the  creation  and  maintenance 
of  the  fund  are  obtained  by  the  retention  of  1  per  cent, 
on  the  weekly  salary  of  all  the  employes  or  members  of 
the  fund;  by  rewards  paid  for  property  found  in  the  cars, 
etc.;  by  fines  inflicted;  by  different  gifts,  legacies,  etc.,  in 
favor  of  the  fund,  and  by  interest  on  the  moneys  of  the 
fund  obtained  in  the  manner  above  and  placed  on  loan. 

The  benefits  of  the  fund  are  extended  to  each  mem- 
ber provided  he  has  been  at  least  three  months  in  service, 
and  in  cases  of  sickness  not  occurring  in  service  or  on 
acount  of  service,  and  in  case  of  accident  without  his  fault, 
in  service  or  on  account  of  service.  If  the  financial  condi- 
tion of  the  fund  is  very  favorable,  special  payments  will 
be  made  in  addition,  with  the  approval  of  the  general 
manager  of  the  railway  company  and  at  the  suggestion 
of  the  board  of  managers  in  extraordinary  cases. 

In  case  of  sickness  not  occurring  in  service  or  on 
account  of  service,  the  employe  receives  one-half  his  daily 
wages  for  six  weeks  of  sickness.  This  payment  com- 
mences on  the  third  day  after  the  street  railway  company 
has  ceased  the  payment  of  salary.  In  case  of  accident 
incurred  in  the  service  or  on  account  of  service,  for  which 
he  is  not  to  blame,  the  employe  receives  from  the  street 
railway  company  half  of  his  daily  salary  during  those 
weeks,  or  a  longer  time,  as  is  determined  by  the  general 
manager  of  the  company.  If  the  distribution  of  the  bene- 
fit funds  exceeds  the  capacity  of  the  fund,  the  street  rail- 
way company  may  temporarily  supply  the  deficiency,  but 
is  not  obligated  to  do  so. 

All  participation  in  the  fund  ceases  when  the  employe 
leaves  the  service  of  the  tramway  company,  or  when  he 
voluntarily  ceases  to  pay  his  assessments.  In  these  two 
cases  such  a  member  has  no  right  to  demand  any  sums 
which  he  may  have  paid. 

The  money  of  the  fund  is  placed  at  interest  as  advan- 
tageously as  possible,  with  the  advice  of  the  manager  of 
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the  street  railway  company.  The  board  of  managers  has 
the  right,  with  the  approval  of  the  manager  of  the  com- 
pany, to  make  such  changes  in  the  rules  as  experience 
may  demonstrate  to  be  useful  and  necessary. 

The  general  manager  has  a  right  to  suspend  the  opera- 
tion of  the  fund  for  just  reasons,  and  in  such  case  the 
amount  of  money  on  hand  is  to  be  divided  among  those 
persons  then  members  of  the  fund. 

Pensions. — In  the  interest  of  its  employes,  the  Rotter- 
dam Street  Railway  Company  has  made  a  contract  with 
the  Holland  Life  Insurance  Company,  of  Amsterdam, 
having  for  its  object,  first,  the  payment  of  a  pension  to  the 
employes  of  the  company  after  reaching  the  age  of  sixty 
years,  and,  second,  in  case  of  death  to  pay  a  certain  sum 
to  the  heirs  of  the  deceased. 

All  employes  in  regular  service,  whose  salary  is  less 
than  seven  florins  per  week,  except  those  less  than  twenty 
years  of  age,  are  obliged  to  become  insured.  In  order  to 
pay  for  this  insurance,  2  per  cent  of  the  salaries  of  each 
member  is  retained,  and  in  addition  the  street  railway 
company  contributes  a  sum  equal  to  that  provided  by  the 
assessment  mentioned  on  the  salary  of  the  employes. 
Every  member  at  sixty  years  of  age,  who  has  left  the  ser- 
vice of  the  company  before  or  at  that  age,  has  a  right  to 
a  pension.  Those  who  wish  to,  can  remain  in  the  service 
after  sixty  years  of  age,  and  are  not  then  obliged  to  pay 
any  assessment. 

At  the  end  of  each  year  the  contributions  of  the  com- 
pany and  the  assessments  are  devoted  to  paying  up  these 
annuity  policies,  and  the  sums  thus  paid  are  themselves  re- 
insured so  that  in  case  of  death  a  certain  sum  can  be  paid 
to  the  heirs  of  the  deceased.  If  a  member  receives  hon- 
orable dismissal  before,  at  or  after  sixty  years  of  age, 
these  annuity  policies,  if  for  more  than  fifty  florins,  are 
given  to  the  payee,  and  they  mature  at  the  sixtieth  year 
in  the  first  case  and  immediately  in  the  two  other  cases. 
In  the  case  of  a  discharge,  pure  and  simple,  the  employe 
receives  only  a  policy  of  the  value  of  the  assessments 
paid  by  himself,  the  value  of  the  premiums  paid  by  the 
street  railway  company  being  retained.  In  the  case  of 
the  death  of  a  member,  his  heirs  are  paid  the  assessments 
paid  him. 

Members  who,  on  their  honorable  discharge,  manifest 
the  desire  of  not  remaining  members  of  the  society,  can 
withdraw  the  sums  turned  by  them  during  the  duration 
of  their  service,  as  well  as  the  assessments  paid  for  their 
benefit  by  the  company,  after  a  deduction  has  been  made 
from  the  latter,  of  the  amount  paid  for  the  "  reinsurance" 
mentioned  above.  Those  employes,  who  are  simply  dis- 
charged, are  entitled  only  to  the  sums  which  they  have 
paid  in. 

The  $50,000  Prize  of  the  Metropolitan  Traction 
Company. 


The  Railroad  Commissioners  of  the  State  of  New  York  who,  it 
will  be  remembered,  were  asked  to  act  as  judges  in  the  prize  competi- 
tion of  the  Metropolitan  Traction  Company  for  a  motive  power  system 
for  street  railways,  which  should  be  superior  to  the  trolley  system, 
have  issued  a  statement  giving  the  recent  correspondence  between  them 
and  the  Metropolitan  Traction  Company  relative  to  the  withdrawal  of 
this  prize.  The  general  interest  which  has  been  felt  in  the  competition 
and  the  large  number  of  plans  presented  in  answer  thereto  make  this 
correspondence  so  interesting  that  we  print  it  in  full.  The  Commis- 
sioners state  that  they  regret  exceedingly  the  unsatisfactory  termina- 
tion of  the  affair. 

CORRESPONDENCE. 

Board  of  Railroad  Commissioners. 

Albany,  May  3,  1894. 
Secretary  Metropolitan  Traction  Co.,  Cable  Building,  Mew  York  City. 

Dear  Sir: — -We  herewith  enclose  a  copy  of  Senate  Bill  P.  No.  186 
which  was  to-day  signed  by  the  Governor. 

This  Board  is  now  in  position  to  accept  your  proposition  of 
November  29,  1893,  offering  a  prize  of  $50,000,  to  be  awarded  by  the 
Board  of  Railroad  Commissioners  for  the  best  "  actual  working  system 
of  motive  power  for  street  railway  cars,  demonstrated  to  be  superior 
or  equal  to  the  overhead  trolley,"  but  without  its  objectionable  feat- 
ures, and  does  hereby  formally  accept  the  same.  The  Board  believes 
that  the  offering  and  awarding  of  such  prize  will  stimulate  invention 
and  result  in  rapid  and  vast  improvements  in  methods  of  street  car  pro- 
pulsion. 

At  conferences  in  December  and  January  last  between  representa- 
tives of  your  company  and  the  members  of  this  Board,  the  determina- 


tion of  the  Board  to  act  only  under  legislative  authority  was  made 
known  and  the  impossibility  of  having  the  tests  properly  conducted 
within  the  lime  fixed  in  your  letter  of  November  29th,  viz.,  by  March 
1st,  1894,  was  pointed  out,  and  your  representatives  then  stated  that 
the  time  limit  was  waived  and  that  this  question  would  be  left  to  the 
discretion  of  this  Board. 

The  results  of  these  conferences  were  made  public,  and  prompted 
by  the  prospect  of  an  opportunity  to  compete  (or  the  prize  offered  by 
your  company,  inventors  from  all  over  the  world  have  entered  their 
applications;  hence,  in  spite  of  the  delay  in  the  passage  of  the  bill 
before  the  Assembly,  much  progress  has  been  made,  at  least  toward 
locating  possible  competitors  and  ascertaining  their  number. 

In  replying  to  the  letters  received  relative  to  the  prize,  the  Board  has 
notified  its  correspondents  that  the  time  limit  has  been  waived  by  your 
company  and  that  the  acceptance  of  your  proposition  by  this  Board 
depended  upon  the  action  of  the  legislature.  This  authority  having 
been  given  and  your  proposition  having  been  formally  accepted,  the 
Board  is  now  ready  to  confer  with  representatives  of  your  company  in 
regard  to  arranging  the  necessary  details  in  connection  therewith. 
By  the  Board, 

CHARLES  R.  DeFREEST, 

Secretary. 

ENCLOSURE. 


AN  ACT  to  Amend  the  Railroad  Law  in  Relation  to 
Improvements  in  Railroad  Appliances. 

The  People  of  the  State  of  New  York,  represented  in  Senate  and 
Assembly  do  enact  as  follows: 

Section  i.  The  Railroad  Law  is  hereby  amended  by  adding 
thereto  a  new  section,  to  be  known  as  section  one  hundred  and  seventy- 
two,  and  to  read  as  follows: 

Section  172.  The  Railroad  Commissioners  may,  in  their  discre- 
tion, act  as  judges  to  award  prizes  which  may  be  offered  by  any  re- 
sponsible person  for  improvements  in  machinery  or  appliances  for 
operating  railroads. 

Section  2.  This  act  will  take  effect  immediately. 

Metropolitan  Traction  Company  of  New  York. 

New  York,  May  15,  1894. 
Secretary  Board  of  Railroad  Commissioners,  Albany,  IV.  Y. 

Dear  Sir: — I  am  directed  by  the  Board  of  Directors  of  the  Metro- 
politan Traction  Company  to  acknowledge  receipt  of  your  letter  of 
May  3d,  1894,  notifying  this  Company  of  the  passage  of  the  act  con- 
ferring upon  your  Board  power  to  act  as  "  judges  to  award  prizes 
which  may  be  offered  by  any  responsible  person  for  improvements  in 
machinery  or  appliances  for  operating  railroads." 

Your  letter  further  states  in  substance  that  in  December  and  Janu- 
ary last,  at  a  conference  then  held,  it  was  stated  by  representatives  of 
this  company,  that  the  time  limit  fixed  in  our  letter  of  November  29th 
would  not  be  insisted  upon,  and  you  notify  this  company  that  you  are 
now  ready  to  proceed  to  arrange  the  details  in  connection  with  the 
proposed  award. 

In  reply  to  your  communication  I  am  directed  to  say  that  at  this 
conference  in  December  last  it  was  stated  by  your  Board,  and  agreed 
by  us,  that  the  proposed  amendment  to  the  railroad  law,  being  unob- 
jectionable in  character,  would  doubtless  be  passed  by  the  first  or 
second  legislative  week  of  the  then  coming  session,  so  that  only  a 
short  time  would  be  lost  and  the  matter  could  be  proceeded  with  at 
that  time  with  expedition.  It  was  solely  upon  that  supposition  that 
this  company  proposed  to  extend  the  time.  We  have  had  no  subse- 
quent conferences  with  the  Board,  but,  as  it  soon  appeared  that  long 
delay  was  likely  to  occur  in  the  passage  of  the  act,  which  has  since 
occurred,  this  company  proceeded  to  employ  experts,  and  conduct  the 
investigations  which  it  was  originally  proposed  to  have  the  Railroad 
Commissioners  conduct,  and  has  spent  a  large  sum  of  money,  exceed- 
ing the  $50,000  which  the  company  proposed  to  award,  in  determin- 
ing the  same  question  which  was  to  be  the  subject  of  investigation  and 
award. 

This  company  is  about  to  enter  upon  a  large  expenditure,  based 
upon  the  results  of  its  enquiries,  and  should  prefer  to  await  the  results 
of  some  practical  experiments  which  it  is  now  entering  upon  as  the 
result  of  contracts  with  one  or  two  electric  companies,  before  deciding 
to  go  on  with  the  matter  of  the  award. 

In  other  words,  the  company  has  itself  conducted  the  investiga- 
tion, and  has  passed  beyond  the  stage  of  inquiry,  and  has  determined 
for  itself  upon  an  improved  motive  power,  and  is  about  to  put  it  in. 
It  will,  of  course,  be  seen  that  such  a  state  of  affairs  presents  an  en- 
tirely different  situation. 

Yours  very  truly, 

CHARLES  E.  WARREN, 

Secretary. 

Board  of  Railroad  Commissioners. 

Albany,  May  22,  1894. 

Secretary  Metropolitan  Traction  Company. 

Dear  Sir: — I  am  directed  by  the  Boara  to  acknowledge  the  receipt 
of  your  favor  of  the  15th  inst.  in  relation  to  the  proposition  of  the  Met- 
ropolitan Traction  Company  offering  a  prize  of  $50,000  for  an  im- 
proved system  of  motive  power,  etc.,  and  to  express  regret  that  the 
Board  was  not  notified  at  an  earlier  date  of  the  decision  of  the  com- 
pany to  withdraw  the  prize,  which  seems  to  have  been  arrived  at  as 
early  as  last  January.  Such  notification  would  have  permitted  the 
Board  to  inform  the  public  and  legislature  of  the  abandonment  of  your 
offer,  and  it  would  seem  in  justice,  particularly  to  the  persons  who 
have  been  induced  by  the  publication  of  the  offer  to  make  application 
for  permission  to  compete  for  the  prize,  that  such  notice  should  have 
been  given.    As  agreed  to  in  our  circular  letter  to  competitors,  the 
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Board  will  immediately  take  steps  to  inform  them  that  your  offer  has 
been  withdrawn,  and  so  far  as  it  is  concerned  we  consider  the  matter 
closed.  Very  truly  yours, 

CHARLES  R.  DeFREEST, 

Secretary. 

The  Commissioners  state  that  any  letters,  plans,  drawings  or 
models  sent  to  them  for  competition  in  connection  with  the  above 
prize  will  be  returned  to  the  senders  if  requested. 


Electric  Car  Heating. 


W.  S.  Hadaway,  Jr. 


There  are  many  theoretical  and  practical  considerations  upon 
which  electric  car  heating  by  electricity  may  be  urged.  Questions  of 
economy  are  not  the  only  considerations  in  the  car  heating  problem. 
In  a  car  subject  to  draughts  it  is  practically  impossible  to  distribute 
the  heat  from  a  stove  uniformly  to  all  parts  of  the  car,  and  unequal 
temperatures  result,  a  source  of  discomfort  and  danger  to  health. 
These  facts  are  in  themselves  sufficient  to  warrant  the  use  of  other 
means  of  heating  than  by  stoves,  even  at  an  increased  cost. 

The  price  of  electricity  varies  greatly  in  different  localities,  accord- 
ing to  the  size  of  the  road,  cost  of  coal,  labor,  etc.,  so  that  the  figures 
obtained  from  the  cost  of  operating  one  road  cannot  be  used  in  figur- 
ing the  cost  of  heating  by  electricity  in  general.  The  only  fair  basis 
of  comparison  is  from  average  figures,  and  not  extreme  figures.  It 
has  been  found  in  actual  practice,  this  practice  including  several  hun- 
dred cars,  that  100  watts  are  sufficient  to  warm  thirty  cubic  feet  of 
space  in  an  average  well  built  twenty  foot  car,  having  from  100  to  125 
sq.  ft.  glass  area  and  a  monitor  roof  with  windows  of  moderate  tight- 
ness. This  value  does  not  apply  to  extreme  northern  latitudes,  and 
is  a  representative  value  for  the  Southern  New  England  and  Central 
States.  The  value  for.  the  northern  latitudes  can  be  computed  from  the 
foregoing  figures  by  comparing  the  weather  extremes  in  the  two  cases. 

Carrying  out  the  value  given  in  the  preceding  paragraph,  we  find 
that  in  a  twenty  foot  car  in  latitudes  stated,  3,000  watt  hours,  or  4 
H.  p.  H.,  sufficient  to  allow  for  weather  extremes;  and  the  average 
running  value  will  be  determined  by  the  severity  of  the  season,  ex- 
posure to  winds,  average  running  speeds,  and  what  may  be  gener- 
ally termed  local  conditions.  The  practical  application  of  heating  in 
cars  is  substantially  the  same  problem  as  offered  in  conservatory  heating, 
with  the  disadvantages  of  the  car  in  motion  and  many  loose  fitting 
windows  and  doors,  and  the  advantage  of  a  considerably  decreased 
proportionate  glass  area.  In  practice  no  competent  heat  engineer  would 
attempt  to  heat  a  conservatory  by  distributing  the  heat  by  direct  radia- 
tion or  convection  from  one  point  only.  As  the  space  to  be  heated  is 
comparatively  large,  a  small  boiler  can  be  successfully  employed  dis- 
tributing the  heat  through  pipes  by  either  steam  or  hot  water,  but 
preferably  the  latter.  The  relatively  small  size  of  the  car,  however, 
permits  the  use  of  stoves  or  heat  storage  systems,  and  these  conse- 
quently have  been  largely  resorted  to.  The  claim  can  be  successfully 
substantiated  that  the  factor  of  uniform  heat  diitribution  from  electric 
heaters  giving  to  all  portions  of  the  car  proper  increments  of  heat 
warrants  the  use  of  the  electric  heaters  at  figures  even  in  excess  of 
what  is  claimed  to  be  the  actual  cost  of  heat  from  stoves. 

There  are  two  forms  of  electric  heaters  by  which  an  equable  dis- 
tribution of  heat  can  be  effected.  First:  By  radiation  from  a  heated 
surface  in  which  convection  currents  enter  to  some  degree.  Second: 
By  direct  air  heaters  or  registers  in  which  little  or  no  radiation  surface 
is  offered,  the  hot  air  rising  from  the  heater  and  setting  up  air  currents 
which  circulate  about  and  thus  distribute  the  heat. 

Of  course,  in  an  enclosure  in  which  there  are  no  draughts,  and 
given  time  enough,  one  form  of  heater  will  ultimately  heat  the  car 
through  as  many  degrees  as  another.  But  we  find  in  actual  tests  of 
cars  in  practice,  that  on  windy  days,  and  especially  according  to  whether 
the  car  is  going  with  the  wind  or  against  the  wind,  the  front  end  of  the 
car  is  frequently  7  or  8  degs.  colder  than  the  rear  end,  and  if  we  de- 
pend too  largely  on  air  circulation  to  effect  the  warming,  the  same 
currents  that  cause  the  warm  air  in  the  car  to  rush  towards  the  rear  end, 
deflect  the  hot  air  currents  rising  from  the  heater,  and  leave  the  front 
end  of  the  car  without  source  of  supply  of  heat.  There  appear  to  be  few 
reliable  records  of  the  differences  in  temperature  under  varying 
weather  conditions,  between  the  front  and  rear  ends  of  a  car  when 
heated  by  stoves.  It  is  certain,  however,  that  these  differences  are 
very  much  greater  than  when  the  car  is  heated  by  properly  designed 
electric  heaters. 

The  forms  of  electric  car  heaters  so  far  proposed  are  heaters  by 
simple  resistance,  so  that  the  form  of  heater  to  be  chosen  is  dependent 
upon  its  durability,  first  cost  and  manner  of  distributing  heat  through- 
out the  car.  During  the  past  winter  the  opportunity  was  again  taken 
advantage  of  to  make  an  exhaustive  study  of  electric  heaters  in  actual 
use  on  cars  equipped  by  the  Central  Electric  Heating  Company,  of 
New  York,  and  the  New  England  Electric  Heating  Company,  of  Bos- 
ton, and  valuable  data  were  obtained.  These  tests  were  made  with  a 
thermometer  on  the  front  end  of  the  car  and  one  on  the  rear  end  of  the 
car,  each  about  five  feet  six  inches  from  the  platform  floor.  The  inside 
temperatures  were  obtained  by  placing  one  thermometer  on  the  inside 
of  the  front  end  and  one  on  the  inside  of  the  rear  end,  and  two  ther- 
mometers on  opposite  sides,  but  equidistant  between  the  two  ends. 
These  two  intermediate  thermometers  were  varied  in  position,  being 
attached  part  of  the  time  to  the  window  frames  and  part  of  the  time  to 
the  straps,  and  at  a  height  to  which  persons  of  average  size  would 
feel  the  temperature  most  keenly,  viz.,  at  the  back  of  the  neck.  These 
tests  were  carried  on  with  heaters  of  four  distributing  points,  of  six 
distributing  points,  and  of  radiating  surface  distributed  uniformly 
throughout  the  car.    It  was  found  that  the  electric  heaters  successfully 


warmed  all  portions  of  the  car,  and  that  the  distribution  of  warm  air 
was  far  superior  to  the  distribution  attained  in  cars  heated  by  stoves, 
which  were  run  on  neighboring  lines.  There  is  no  doubt  that  the 
popular  verdict  is  very  strongly  in  favor  of  the  electric  heater. 

As  regards  the  bare  cost  of  operation,  every  railway  manager  can 
figure  for  himself  on  the  data  given.  A  case  in  point  of  a  road  figuring 
its  power  at  $2.  per  horse  power,  per  month, shows  the  operating  cost  of 
the  heater  to  be  twenty-seven  cents  per  day  when  run  at  maximum 
heat,  but  that  on  an  average  the  cost  is  less  than  twenty  cents  per  day 
by  reason  of  the  full  heat  not  being  needed  all  the  time.  There  are 
instances  where  it  is  claimed  that  electric  heaters  are  operated  more 
cheaply  than  stoves  could  be,  and  it  is  apparent  from  the  excellent  re- 
sults obtained  in  practice  that  the  cost  of  operation  of  electric  heaters 
is  not  as  serious  a  problem  as  it  has  appeared  to  be,  especially  as  it  has 
been  found  in  actual  practice  that  the  fares  obtained  from  the  space 
appropriated  by  the  coal  stove  fully  compensate  for  the  cost  of  run- 
ning an  electric  heater. 

To  those  who  have  followed  the  progress  of  heating  and  ventilation 
in  vehicles  for  public  carriage  the  use  of  the  electric  heater  makes  one 
further  step  in  the  progress  of  public  interest.  The  writer  remembers 
when  Prof.  W.  R.  Nichols  published  his  first  determinations  of  air 
analysis  from  smoking  cars  running  into  Boston  on  various  lines.  The 
filthy  conditions  of  the  air  there  shown  have  been  powerful  factors  in 
securing  proper  heating  and  ventilation  of  such  cars.  The  least  value 
which  experts  place  upon  the  air  capacity  per  person  per  minute  for 
proper  ventilation  is  thirty  cubic  feet.  The  average  twenty  foot  car 
contains  about  900  cu.  ft.  of  air,  and  these  cars  frequently  carry  on  the 
inside  from  twenty-five  to  thirty  people  so  that  for  proper  ventilation 
the  air  should  be  changed  about  once  per  minute.  No  such  provisions 
are  made  in  car  heating  by  any  system,  but  from  the  fact  that  the 
doors  are  so  frequently  opened  partial  supply  is  obtained  in  this  way, 
setting  up,  however,  cold  draughts  of  air  which  require  appreciable  in- 
tervals of  time  to  become  diffused  throughout  the  car.  If,  as  in  electric 
heating,  a  source  of  heat  is  placed  near  the  doors  to  cause  warm  air 
heated  either  by  radiation  or  convection  to  rise  with  the  cold  air,  the 
air  is  tempered  to  a  considerable  extent,  and  in  practice  this  is  found 
to  be  an  essential  feature  of  the  electric  heater. 

As  in  the  present  construction  the  passenger  sits  with  shoulders 
and  back  of  head  exposed  to  the  window,  he  is  so  situated  as  to  be 
peculiarly  sensitive  to  cold,  and  a  slight  amount  of  warmth  circulating 
around  each  occupant  is  found  in  practice  to  counteract  the  chilliness 
resulting  from  the  lapid  heat  radiation  from  the  glass  surface. 

There  appears  to  be  as  yet  no  feasible  plan  suggested  for  properly 
ventilating  a  street  car.  It  is  an  important  step  in  advance,  however, 
to  heat  large  quantities  of  air  to  moderate  temperatures  through  the 
entire  length  of  the  car,  causing  uniform  displacement  of  vitiated  air 
and  more  rapid  heat  diffusion  without  introducing  into  the  car  any 
products  of  combustion  or  noxious  gases.  There  is  a  cleanliness  in 
air  supplied  for  breathing  as  in  food,  and  while  it  is  a  repugnant  com- 
parison, there  is  as  much  reason  for  filth  in  the  preparation  of  foods 
as  in  the  breathing  of  air  over  and  over  again  by  occupants  in  varying 
stages  of  health  and  cleanliness.  In  fact,  heating  by  stoves  is  a  sort  of 
free  lunch  in  which  each  occupant  only  secures  his  quota  by  reaching 
over  the  heads  of  his  neighbor,  and  in  the  passage  from  hand  to  hand 
what  is  obtained  is  contaminated  by  passage.  The  air  arising  from 
the  electrical  heaters  is,  on  the  other  hand,  akin  to  a  well  ordered 
table,  in  which  each  participant  receives  his  quota  by  proper  means  of 
distribution. 

The  items  of  space  occupied,  cleanliness,  freedom  from  damage  to 
car,  and  from  carrying  in  coal  and  taking  out  of  ashes,  and  generally 
decreased  depreciation,  are  strong  factors  in  favor  of  the  electric 
heater.  We  thus  see  that  in  practice  there  is  no  reason  why  electric 
heaters  cannot  be  successfully  operated. 

The  fact  that  makes  it  more  profitable  to  operate  street  cars  by 
electricity  than  by  other  methods  of  propulsion,  also  makes  it  possible 
to  heat  the  cars  by  electricity.  Long  continued  heavy  loads  with  load 
lines  of  moderate  maxima  and  minima,  render  the  cost  of  the  power 
to  the  street  railroads  a  comparatively  small  one,  and  while  the  trans- 
formations through  which  the  heat  energy  passes  before  its  expenditure 
in  useful  work  are  many,  the  prerequisites,  outside  of  cost,  which  the 
electric  heater  is  called  upon  to  fulfill  warrants  its  use. 


Railway  Supplies:  Western   Electric  Company. 


The  Western  Electric  Company,  of  New  York,  which  has  a  very 
wide  reputation  as  a  manufacturer  of  electric  lighting,  telephone  and 
telegraph  apparatus  and  supplies,  and  which  is  probably  the  largest 
manufacturer  in  the  country  in  the  "supply"  business,  is  about  to  go 
into  the  railway  supply  business  on  an  extensive  scale  and  make  a 
specialty  of  it.  This  company  has  a  large  factory  at  Greenwich  and 
Thames  Streets,  this  city,  as  well  as  a  separate  building  located  one 
block  distant  from  its  factory,  from  which  the  entire  supply  business 
is  handled.  The  company,  we  understand,  intends  to  handle  the  rail- 
way supply  business  on  a  large  scale  as  it  is  now  "handling  the  lighting 
supply  business. 

If  the  record  which  the  Western  Electric  Company  has  made  in 
lighting  supplies  can  be  taken  as  a  criterion,  its  success  in  railway  sup- 
plies is  certainly  assured. 


The  Market  Street,  Richmond  &  Frankford  Street  Railway  Corn- 
any,  of  Philadelphia,  Pa.,  was  incorporated  May  28,  with  a  capital 
stock  of  $180,000.  Walter  N.  Boyer,  1215  Filbert  Street,  Philadelphia,  is 
president  of  the  company.  Others  interested  are  Radcliffe  B.  Mills  and 
Milton  M.  Dorland,  of  Philadelphia,  and  Edwin  D.  Graves,  of  East 
Berlin,  Conn. 


July,  1894.] 
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"Columbia"    Magazine,  Cast   Iron    Street  Car 
Heater. 


The  accompanying  cut  shows  the  "  Columbia  "  street  car  heater, 
as  manufactured  and  sold  by  the  McGuire  Manufacturing  Company  of 
Chicago.  It  will  be  noticed  that  very  important  additions  have  been 
made  since  last  year.  In  the  first  place  the  frame  intended  to  hold 
the  stove  in  position  is  made  of  a  solid  casting,  and  embraces  the  front 
apron,  the  strap  that  passes  around  the  back,  and  the  arms  that  fasten 
it  to  the  top  of  the  seat  rail  are  all  in  one  piece.  It  will  be  noticed  that 
the  legs  are  made  adjustable,  so  that  the  frame  can  accommodate  itself 
to  any  form  of  car  seat,  and  when  in  position  look  like  the  arms  of 
an  easy  chair  and  are  as  firm  as  any  part  of  the  car.  This  frame  is 
first  set  in  over  the  car  seat,  the  legs  adjusted  and  fastened,  and  then 
the  stove  is  simply  lifted' into  position.  This  operation  can- be  done 
inside  of  ten  minutes  by  any  ordinary  mechanic,  and  when  the  stove  is 
in  position  it  cannot  be  disturbed  except  by  the  use  of  tools.  It  is  ad- 
justed so  as  to  rest  above  the  cushion,  apparently  resting  upon  it. 


'  COLUMBIA"  HEATER. 


The  stove  can  be  placed  in  any  car  without  cutting  or  fitting  either 
the  stove  casing  or  the  car  seat.  It  does  not  rest  upon,  and,  conse- 
quently, does  not  wear  out  either  the  seat,  cushion,  or  coverings,  either 
front,  top  or  back.  It  can  also  be  set  upon  the  floor  of  the  car,  and 
for  this  purpose  a  handsome  stand  is  used,  placing  the  stove  at  any 
height  desired  by  the  railway  manager.  In  either  position  it  is  not  an 
eyesore,  as  is  the  case  with  many  car  heaters,  but  actually  an  ornament 
to  any  car. 

The  stove  is  a  self  feeder,  holding  twelve  hours'  fuel,  and,  it  is 
claimed,  requires  no  attention  whatever  from  conductors.  The  fire  is 
usually  started  before  the  car  leaves  the  barn,  so  that  the  car  goes  out 
warm  in  the  morning.  It  burns  one  pound  of  hard  coal  per  hour, 
heating  a  twenty-one  foot  car,  equal  to  a  cost  of  about  five  cents  per 
day.  The  exterior  is  always  cool,  so  that  the  passengers  can  sit  in 
actual  contact  with  it  and  cannot  burn  themselves.  As  the  sample  is 
seen  in  the  office  of  the  McGuire  Manufacturing  Company,  it  is  at- 
tractive in  appearance,  and  if  it  accomplishes  all  that  is  claimed  for  it, 
it  should  prove  a  great  success.  Patents  have  been  allowed,  and  the 
McGuire  Company  has  purchased  the  sole  right  of  sale  and  manufacture. 


The  Brooklyn  Heights  Railroad  Company  has  applied  for 
consent  that  it  may  extend  its  lines  through  a  number  of  streets  and 
avenues  in  the  town  of  New  Utrecht,  N.  Y. 
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A  New  Arc  Lamp. 


We  present  herewith  engravings  of  a  new  arc  lamp,  applications 
for  a  patent  covering  the  main  features  of  which  were  made  by  William 
Jandus  in  1887.  The  lamp,  which  is  manufactured  by  the  Manhattan 
General  Construction  Company,  of  New  York,  has  a  number  of  novel 
features,  one  of  which  is  that  it  is  so  designed  that  it  will  burn  at  six 
amperes  and  about  seventy-five  volts  or  one  in  series  on  incandescent 
circuits.  An  engraving  of  the  lamp  complete  is  shown  in  Fig.  1,  and 
a  view  of  the  skeleton  in  Fig.  2,  the  airtight  shell  at  the  center  being 
removed  to  show  the  feed  mechanism. 

In  Fig.  2,  A  is  the  magnet,  B  the  armature  carrying  the  clutch 
pan,  C,  and  engaging  through  suitable  slots  in  the  armature  of  the 
clutch  rings,  D.  In  the  upward  travel  of  the  armature,  B,  the  flaring 
pan,  C,  engages  the  clutch  rings,  D,  against  the  inserted  upper  carbon, 
raising  it  to  form  the  arc.  B  is  the  negative  terminal  casting,  into  the 
lower  part  of  which  is  threaded  the  negative  carbon  frame.  G  is  the 
negative  carbon  clamp  suitably  insulated  from  the  dust  pan,  H.    M  is 


FIG.  1. — LAMP  COMPLETE.  FIG.  2.— LAMP  SKELETON. 

a  resistance  path  to  the  cut-out  ring.  M1  (part  of  same  resistance 
coil)  is  a  shunt  on  the  main  coil  of  the  magnet  to  regulate  the  length  of 
the  arc. 

The  circuit  through  the  lamp  is  as  follows:  The  current  passes  from 
the  positive  terminal  through  the  main  coil  of  the  magnet  into  the 
magnet,  A,  and  through  to  the  brushes  and  clutch  rings  to  the  upper 
carbon,  to  the  lower  carbon  and  out  through  the  negative  terminal.  It 
is  provided  with  two  paths,  one  through  the  main  coil  and  carbons, 
and  the  other  through  the  resistance,  M,  spring  and  cut-out  ring,  to  the 
seat  of  the  casting,  E,  and  out  through  the  negative  terminal.  An  in- 
sulating washer  separates  the  armature,  B,  from  the  cut-out  ring. 

On  the  formation  of  an  arc  the  enclosed  air  is  heated  and  rarified, 
the  surplus  air  escaping  through  the  lower  vent.  The  contained 
oxygen  is  soon  reduced  by  combustion  with  the  carbon  points  to 
carbon  monoxide,  and  this  with  the  remaining  nitrogen  surrounds  the 
arc  and  protects  the  points  from  further  combustion.  These  highly 
rarified  gases  being  much  lighter  than  the  surrounding  comparatively 
cold  air,  have  a  tendency  to  rise,  and  finding  no  outlet  at  the  top, 
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remain  in  the  globe  to  the  exclusion  of  the  surrounding  air  which,  is 
much  colder  and  heavier,  and  which  can  enter  only  by  slow  diffusion. 

The  distance  between  the  brush  rings  conveying  current  to  the 
top  carbon  and  the  socket  holding  the  lower  is  only  about  eight 
inches.  The  small  distance  being  constant  and  the  re- 
sistance between  the  two  carbons  remaining  constant, 
there  is  introduced  no  variation  of  voltage  in  the  arc; 
and  copper  covered  carbons,  with  their  objectionable 
features,  are  unnecessary.  Owing  also  to  the  greatly 
reduced  length  of  the  lamp,  it  is  particularly  susceptible 
to  decoration. 

This  lamp  does  not  require  a  special  grade  of  carbon, 
and  it  is  found  that  ordinary  carbons  burned  in  this  en- 
closed chamber  will  last  about  five  times  as  long,  and 
a  better  quality  of  carbons  about  six  times  as  long, 
as  the  same  carbons  burning  in  the  open  air.  The  lamp 
illustrated  in  Fig.  1  is  designed  to  burn  one  week  on 
half  night  service  without  retrimming  or  renewal  of 
carbons.  A  similar  lamp  is  made  to  burn  about  four 
nights  on  all  night  service,  or  will  require  trimming  but 
twice  a  week. 

It  has  been  found  that  in  this  enclosed  chamber  it 
is  possible  to  successfully  burn  a  longer  arc  than  in  the 
open  air,  and  when  desirable  in  series  arc  work  a  2,000 
candle  power  lamp  can  be  run  at  about  seventy-five  volts 
and  six  amperes. 


nioned  by  its  bearing  cases,  and  swings  freely  between  the  arms  of 
a  U  shaped  yoke.  The  part  corresponding  to  the  rounded  end  of  the 
U  is  journaled  on  the  car  axle  in  the  ordinary  way.  The  motor  is  then 
supported  at  the  rear  by  springs  between  the  arms  of  the  yoke,  and 


New  Method  of  Motor  Support. 


The  development  of  the  electric  street  railway  in 
America  during  the  past  ten  years,  furnishes  a  unique 
and  remarkable  example  unparalleled  in  the  history 
of  engineering.  One  difficulty  alter  another  has  been 
successfully  overcome,  until,  to-day,  with  respect  to  economical  opera- 
tion, freedom  from  breakdowns,  and  durability  of  apparatus,  there  is 
little  left  to  be  desired.  One  of  the  last  problems  to  be  taken  up,  since 
it  lay  outside  of  actual  motor  design,  was  that  of  the  deterioration  of 
the  track.  This  question  has  been  constantly  increasing  in  importance, 
proportionate  to  the  increase  in  traffic,  and  consequent  demand  for 
heavier  cars  and  higher  speeds.  It  is  a  problem,  the  solution  of  which 
will  be  warmly  welcomed  by  every  street  railway  manager  and  stock- 
holder, since,  at  present,  the  heaviest  item  in  the  cost  of  maintenance  is 
that  for  roadbed.  The  obvious  and  essential  condition  necessary  to  the 
solution  of  this  most  important  difficulty  is  that  all  rigid  contact  be- 
tween motor  and  axle  shall  be  avoided,  thus  lessening,  to  the  greatest 
possible  extent,  the  impact  of  the  wheels  at  the  rail  joints. 


FIG.  1.— TRUCK  WITH  WALKER  MOTOR,  SHOWING  METHOD  OF  SUSPENSION.  JJ 

In  the  earliest  application  of  electricity  to  street  car  propulsion, 
the  motor  was  supported  at  one  end  by  springs,  while  the  other  was 
journaled  directly  to  the  axle.  But  this  was  done  more  for  the  pur- 
pose of  relieving  the  gear  teeth  from  shock  than  out  of  consideration 
of  the  impact  effect  upon  the  rails,  and  it  is  only  recently  that  this 
latter  consideration  has  been  seriously  taken  up  by  manufacturers. 

In  placing  upon  the  market  a  new  system  of  electric  railway  equip- 
ment, the  Walker  Manufacturing  Company,  of  Cleveland,  O.,  has  aimed 
to  produce  a  system  that  should  combine  all  the  long  tried  and  ap- 
proved principles  of  construction  with  the  solution  of  the  problem  of 
suspension.  In  addition,  the  matter  of  cleanliness,  and  the  exclusion 
from  the  commutator,  armature  and  field  coils  of  all  oil  and  grease  has 
been  studied,  and  a  design  has  been  produced  which  is  thoroughly 
effective.  The  method  of  suspension  embodied  in  the  Walker  Manu- 
facturing Company's  system  is  a  very  simple  one,  and  accomplishes 
very  efficiently  and  practically  its  purpose.  The  Walker  Company 
believes  that  the  only  way  to  avoid  the  impact  at  the  rail  joints  is  to 
disconnect  the  motor  from  rigid  contact  with  the  axle  in  such  a  way  as 
to  prevent,  not  only  the  hammer  blow,  due  to  the  weight  of  the  motor, 
but  the  inertia  blow,  due  to  its  yielding  mass  It  considers  that  sus- 
pending the  motor  at  its  center  of  gravity  may  remove  the  direct  dead 
weight  from  the  axle  when  in  a  state  of  rest,  but  that  any  upward 
thrust,  due  to  imperfect  rail  joints  or  other  irregularities  in  the  track, 
is  still  opposed  by  the  mass  of  the  motor,  whose  inertia  is  very  consid- 
erable, and  the  consequent  inertia  blow  on  the  rails  is  not  avoided. 

The  engravings  herewith  presented  show  the  ingenious  and  novel, 
yet  simple  method  by  which  the  elimination  of  both  these  effects  is 
accomplished  in  the  system  under  consideration.    The  motor  is  trun- 


FIG.  2.— WALKER  MOTOR— SHOWING  METHOD  OF  SUSPENSION. 


heavy  lugs  projecting  from  the  casing.  At  the  front  end  it  is  supported 
by  a  swinging  arm  from  the  regular  spring  cross  bar. 

In  this  arrangement  it  is  obvious  that  the  only  rigid  connection  be- 
tween motor  and  axle  is  in  the  horizontal  plane,  in  which  lie  the  gear 
centers,  and  the  only  direct  dead  weight  upon  the  axle  is  that  of  the  U 
shaped  yoke,  which  is  insignificant.  Thus,  not  only  is  the  torque  of  the 
pinion  against  the  gear  doubly  eased,  but  all  thrust  due  to  irregularities 
in  the  track  is  immediately  met  and  cushioned  by  the  springs.  It  is  found 
in  practice  that  this  method  of  suspension,  combined  with  the  fact  that 
this  new  motor  has  been  reduced  to  a  very  light  weight  for  its  output, 
has  made  possible  a  very  great  saving  in  the  cost  of  maintenance  of 
way,  not  to  mention  the  increased  life  of  the  motor  itself,  by  reason  of 
the  reduction  of  destructive  vibration  and  shocks. 

Another  feature  of  this  system 
well  worth  mentioning  is  the  dis- 
position of  the  bearings.  These 
are  made  extra  long  and  large, 
and  their  inside  ends  are  removed 
about  three  inches  from  the  open- 
ings in  the  housing  which  is  only 
just  large  enough  to  allow  a  small 
clearance  for  the  shaft  in  passing 
through.  In  this  three  inch  space 
are  the  thrust  collars,  and  all  the 
grease  that  is  forced  out  between 
the  ends  of  the  bearings  and  these 
collars  is  thrown  by  the  centri- 
fugal action  against  the  walls  of 
the  recess,  from  whence  it  finds 
its  way,  through  a  large  opening 
in  the  bottom,  to  the  ground. 
Thus,  no  oil  or  grease  can  pos- 
sibly get  to  the  commutator  or 
windings. 

The  shaft  is  so  constructed  that  in  case  of  wear  of  the  journals  it 
can  be  withdrawn  from  the  armature  body  on  the  removal  of  a  single 
locked  nut,  and  a  new  one  can  be  inserted  without  the  least  disturbance 
of  the  windings.  The  motor,  as  will  be  seen  by  the  engraving,  is 
entirely  encased,  and  proof  against  snow,  dirt,  moisture  and  physical 
injury.  The  gears  are  in  a  detachable,  dustproof  housing,  and  run  in  oil. 


Grooved  Raw  Hide  Belting. 


It  will  be  remembered  that  one  of  the  features  of  the  Shultz  sable 
rawhide  belting  is  that  it  is  tanned  on  the  surfaces  only,  instead  of  all 
the  way  through.  This 
preserves  an  interior  of 
rawhide,  retaining,  it  is 
claimed,  the  original 
strength  and  greater  dura- 
bility. A  driving  surface 
is  also  provided  which  to 
the  touch  much  resembles 
kid  and  is  capable  of  ex- 
cellent contact  with  the 
pulley. 

The  section  of  belt- 
ing   shown    herewith  is 
manufactured      by  the 
Shultz  Belting  Company,  of  St 
patent 


GROOVED  RAW  HIDE  BELTING. 

Louis,  and  is  called  by  this  company 
grooved  sable  rawhide  belting.    It  is  made  of  precisely  the 
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same  material  as  the  Shultz  sable  rawhide  belting,  but  also  has  grooves 
running  lengthwise.  These  serve  the  purpose  of  channels  to  permit 
the  escape  of  air  from  between  belt  and  pulleys,  and  to  such  a  degree 
that  the  air  cushion  is  said  to  be  overcome,  making  it  possible  for  the 
belt  to  run  very  nearly  as  slack  as  link  belting:  The  grooves  are  kept 
constantly  clean  by  the  current  of  air  passing  through  them.  It  is  also 
possible  to  run  the  belt  satisfactorily  with  either  slack  top  or  bottom, 
and  it  is  practically  noiseless.  This  belt  has  been  employed  in  the 
station  of  the  St.  Louis  Electric  Light  &  Power  Company  for  about 
two  years,  where  it  has  given  excellent  satisfaction. 


Portable  Recording  Wattmeter. 


The  latest  development  in  the  electrical  meter  line  is  the  new  Thom- 
son portable  recording  wattmeter,  which,  identical  in  general  character 
with  the  standard  meter  of  that  type,  is  constructed  with  special  pro- 


PORTABLE  RECORDING  WATTMETER. 

vision  for  transportation  from  place  to  place,  and  for  use  in  places 
where  it  is  exposed  to  jarring  and  rough  shaking.  While  it  may,  of 
course,  be  used  for  any  and  all  classes  of  testing  work  in  which  a  port- 
able recording  meter  is  requisite,  its  special  use  is  for  the  testing  of 
street  car  work  and  in  this  field  it  will  be  found  most  valuable. 

The  meter  is  mounted  on  a  skeleton  frame  suspended  between 
strong  elastic  rubber  nettings  within  the  case.    Detrimental  shocks 


amperes,  thirty  horse  power;  all  for  500  volt  circuits.  They  can  also 
be  made  for  any  other  voltage  according  to  order. 

The  New  Robinson  "Ajax"  Four  Wheel  Truck. 

Most  of  the  trucks  heretofore  introduced  for  use  under  four 
wheeled  electric  cars  have  been  constructed  on  the  same  general 
principle,  the  difference  consisting  merely  in  details  of  construction. 
The  principle  involved  in  these  trucks  is  to  lessen  the  end  teetering 
motion  of  the  car  by  introducing  springs  between  the  car  body  and 
extensions  of  the  truck  frame  projecting  outwardly  some  distance 
beyond  the  axle  boxes,  the  descending  end  of  the  car  body  compress- 
ing the  springs  from  the  top  only.  Some  of  these  trucks  have  mate- 
rially diminished  the  teetering  of  the  car,  while  others  have  been  less 
successful  in  this  regard.  The  question  is  not  an  easy  one  to  solve. 
The  modern  four  wheeled  car  is  virtually  a  natural  teetering  rack, 
approximately  thirty  feet  long,  mounted  on  two  fulcrums  six  feet  or 
six  feet  six  inches  apart.  The  problem  of  rendering  this  monstrosity 
non-teetering,  without  moving  the  axles  out  near  to  the  end  of  the  car 
where,  from  a  mechanical  standpoint,  they  should  be,  is  difficult. 

The  new  Robinson  Ajax  four  wheel  truck  therefore,  shown 
on  this  page,  will  prove  of  especial  interest  to  our  readers  from  its 
claim  of  presenting  a  solution  for  this  important  problem.  It  is  the 
invention  of  William  Robinson,  inventor  of  the  well  known  Robinson 
radial  truck  and  general  manager  of  the  Robinson  Electric  Truck  & 
Supply  Company,  of  Boston,  Mass. 

The  novel  features  of  the  Ajax  truck  will  be  best  understood  by 
referring  to  the  illustration,  below,  in  which  the  saddle  casting,  A, 
which  embraces  the  journal  box,  forms,  at  f,  a  fulcrum  for  the  bent 
lever,  B,  one  end  of  which  is  flexibly  connected  to  the  car  sill,  as  shown 
at  g,  while  the  other  end  of  said  lever,  B,  supports  the  springs,  C, 
upon  which  the  car  body  rests.  The  lever,  F,  at  the  opposite  end  of 
the  truck  is  arranged  in  the  same  manner  as  the  lever,  B,  just  de- 
scribed, and  it  will  be  observed  that  both  levers  are  located  wholly 
beyond  the  journal  boxes  outwardly.  The  operation  will  be  under- 
stood as  follows:  Assume  that  the  end,  D,  of  the  car  body  descends, 
as  in  teetering;  this  depresses  the  outer  end,  g,  of  the  lever,  B, 
raises  the  inner  end,  h,  of  the  same  and  compresses  'he  springs,  C, 
from  the  bottom,  thus  resisting  the  downward  tendency  of  the  end,  D, 
of  the  car. 

Now  if  the  end,  D,  of  the  car  descends,  in  teetering,  the  opposite 
end,  E,  of  course  must  ascend,  raising  the  outer  end,  m,  of  the  lever,  F, 
lowering  the  inner  end,  n,  of  the  same,  thus  removing  support  from  the 
springs,  G,  and  compressing  the  cushion  spring,  H,  all  of  which 
resists  the  rising  tendency  of  the  end,  E,  of  the  car.  In  this  connec- 
tion it  will  be  observed  also  that  the  action  of  the  spring,  H,  is  pecu- 
liar. This  spring  is  supported  by  a  spring  seat  in  the  saddle  casting, 
and  exerts  an  upward  pressure  on  the  inner  end  of  the  levers.  Now 
when  the  outer  end  of  the  lever,  F,  for  instance,  is  raised  by  the  rising 
end,  E,  of  the  car  body,  the  inner  end  of  said  lever,  F  compresses  the 
spring,  H,  which  thus  directly  and  positively  resists  the  rising  ten- 
dency of  the  end,  E,  of  the  car  body.  At  the  same  time  this  pressure 
on  the  spring,  H,  exerts  a  positive  pressure  to  push  the  truck  frame 
downwardly.  In  other  trucks  the  cushion  spring,  when  one  is  used  at 
all,  exerts  a  positive  pressure  to  raise  the  truck  from  the  boxes,  or  the 
boxes  from  the  axles,  as  the  case  may  be,  when  the  end  of  the  car  rises 
in  teetering.  Additional  springs,  supported  on  the  truck  frame  be- 
tween the  boxes,  as  shown,  are  used,  and  a  portion  of  the  weight  of  the 
car  body  is  carried  on  these.  The  number  of  springs  and  their  arrange- 
ment make  the  riding  extremely  easy. 

It  will  be  seen,  furthermore,  that  there  are  springs  located  between 
the  axle  boxes  and  the  truck  frame.  The  advantages  of  these  springs 
in  taking  up  shocks,  preventing  strain  on  the  truck  frame  and  tending 


THE  NEW  ROBINSON  "AJAX"  FOUR-WHEEL  TRUCK. 


and  vibrations  become  absorbed  in  these  nettings,  and  no  interference 
with  the  movement  of  the  meter  occurs.  Its  accuracy  is  unaffected 
even  when  placed  on  the  floor  of  a  rapidly  moving  car.  The  meter  is 
mounted  in  a  handsome  polished  wood  case.  The  twenty-five  ampere 
size  will  be  found  the  most  suitable  for  general  car  testing;  it  will 
stand  and  accurately  record  extreme  overloads  tor  shoit  intervals. 

This  meter  is  the  result  of  long  and  careful  experiment  on  the 
part  of  the  General  Electric  Company,  and  has  manifest  advantages 
over  the  rigidly  mounted  and  bulky  portable  meters,  formerly  used  for 
car  testing  in  default  of  a  superior  device.  This  meter  is  claimed  to  be 
the  only  portable  recording  wattmeter  on  the  market  and  is  the  outcome 
of  an  important  demand  from  the  street  car  companies  for  a  meter  which 
would  enable  them  to  check  the  efficiency  of  every  car  equipment  and 
the  average  number  of  horse  power  hours  needed  to  take  any  car  over 
any  route  of  their  systems.  They  are  manufactured  in  the  following 
sizes:  Three  amperes  one  and  a  half  horse  power;  fifteen  amperes  seven 
and  a  half  horse  power;  twenty-five  amperes,  fifteen  horse  power;  fifty 


to  ease  of  riding,  are  too  well  known  to  need  comment  here.  The 
Ajax  truck  is  provided  with  lever  brake  hangers,  adjustable  brake 
release  springs  of  a  novel  character,  and  anti-rattlers,  all  of  which  are 
found  to  work  in  the  most  satisfactory  manner. 

Six  men  stood  on  the  extreme  end  of  a  twenty-eight  foot  body 
mounted  on  one  of  these  trucks  with  a  six  foot  six  inch  wheel  base. 
These  men  got  up  a  swaying  up  and  down  motion  together,  doing 
their  best  to  teeter  the  car.  The  springs  showed  great  sensitiveness 
and  ease  of  movement,  but  they  failed  to  teeter  the  car. 

The  lower  side  members  of  the  frame  are  composed  of  steel 
channels  hot  riveted  to  the  lower  part  of  the  saddles.  The  upper  side 
members  of  the  frame  are  composed  of  steel  tension  chords,  a  con- 
struction giving  the  greatest  possible  strength  with  lightness  and  sim- 
plicity. The  ends  of  the  truck  are  composed  of  specially  heavy  and 
strong  channels  secuiely  hot  riveted  to  castings  similarly  riveted  to 
the  sides  of  the  frame.  The  whole  design  and  construction  is  expert 
work,  the  result  of  many  years  of  expert  experience. 
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The  Hunt  Air  Brake. 


The  increasing  demand  for  surface  rapid  transit  brings  with  it  the 
demand  for  some  means  more  powerful  than  hand  power  by  which  a 
car  can  be  quickly  brought  under  control,  under  all  conditions,  by  the 
operator.  It  is  with  this  in  mind  that  the  air  brake  shown  herewith 
has  been  put  on  the  market  by  H.  E.  Hunt,  of  Pittsburgh.  It  is  a 
combination  of  an  air  pump  supported  by  trunnions  and  worked  by  an 
eccentric  and  piston  rod  attached  to  the  car  axle;  a  reservoir  for  com- 
pressed air  located  under  seats  of  the  car;  an  air  brake  cylinder  of 
ordinary  type  and  brake  connections;  the  connection  of  the  brake  cyl- 
inder to  the  air  reservoir  being  controlled  by  a  specially  made  three- 
way  valve  located  in  the  cab.  An  automatic  pressure  regulator  is  so 
constructed  that  when  air  pressure  in  the  reservoir  is  up  to  the  desired 
amount,  all  pressure  on  the  pump  is  relieved  and  discharged  into  the 
atmosphere  directly;  thus  relieving  the  work  of  the  pump  and  power 
required  to  operate  it. 

With  these  facts  in  view,  it  has  been  the  inventor's  aim  to  provide 
a  very  simple,  durable  and  reliable  air  brake  for  a  low  figure;  and  he 
now  feels  that,  after  three  years  of  continuous  practice  and  develop- 
ments, he  is  justified  in  making  the  above  statement. 

The  following  cuts  and  description  of  the  system  will  be  readily 
understood. 

Fig.  1  shows  the  arrangement  as  applied  to  the  rear  truck  of  a 
double  truck  cable  car.  The  pump  is  double  acting,  four  inches  diam- 
eter, eight  inches  stroke,  and  oscillates  to  take  the  up  and  down 
motion  of  eccentric.  All  parts  are  so  constructed  as  to  stand  the 
greatest  amount  of  wear  and  in  case  of  breakage  to  be  easily  repaired 


distance  of  a  car  under  some  conditions  with  any  hand  brake,  and  will 
wear  a  set  of  shoes  longer  than  a  car  without  it. 

That  a  cable  car  has  run  with  the  brake  for  577  days,  covering 
46,160  miles;  and  the  cost  of  all  repairs  to  brake  system,  including 
labor,  has  been  less  than  I5. 


The  Spillman  Trolley  Ear. 


The  accompanying  cuts  show  different  views  of  the  Spillman 
trolley  ear  which  the  Ohio  Brass  Company,  of  Mansfield,  O.,  has  re- 
cently made  exclusive  arrangements  to  manufacture  and  is  now  offering 
to  the  trade.  The  ear  has  several  features  peculiar  to  itselt  which 
commend  it  to  the  users  of  similar  devices.  The  great  objection  raised 
to  the  use  of  soldered  ears,  namely,  that  of  burning  the  trolley  wire, 
the  time  and  material  consumed  in  soldering,  the  difficulty  of  adjusting 


FIG    1.— TROLLEY  EAR. 

the  hanger  after  once  in  place,  as  well  as  the  objection  to 
many  clamps,  that  of  sparking  when  the  trolley  wheel 
passes  over  it,  have  all  been  overcome  in  the  design  and 
construction  of  this  ear.  It  has  been  given  a  practical  test 
both  on  straight  line  and  curve  work  for  over  a  year 
past  on  one  of  the  largest  roads  in  the  West,  and  its 
utility  thoroughly  demonstrated. 
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FIG. 


2.— SECTIONS  OF  EAR  SHOWING  METHOD  OF 
FASTENING  LINE  WIRE. 


FIG    1 —GENERAL  ARRANGEMENT  HUNT  AIR  BRAKE. 

or  replaced.  To  show  the  durability  of  the  apparatus.it  need  only  be 
mentioned  that  one  set  at  this  writing  is  on  its  twenty-first  month  of 
steady  running  and  has  never  required  repairing. 

The  reservoirs  are  made  of  steel,  and  lap  welded  and  tested  to 
200  lbs.  cold  water  pressure.  It  is  also  supplied  with  a  valve  for  the 
blowing-off  of  condensation.  The  automatic  pressure  regulator 
is  placed  next  to  reservoir,  and  is  made  of  brass,  to  prevent  corrosion 
or  rust,  and  contains  no  complicated  mechanism  to  get  out  of  order. 
Its  operation  is  different  from  any  other  valve  of  its  kind,  and  imme- 
ditely  takes  all  load  from  pump,  when  reservoir  pressure  is  attained, 
as  it  acts  directly  on  pump  simultaneously,  the  pump  working  through 
it  direct  and  not  through  reservoir  or  reservoir  pressure,  as  do  other 
valves  designed  to  accomplish  the  same  object.  It  is  very  sensitive 
and  has  a  movement  of  only  one-sixteenth  of  an  inch.  The  valve  is 
also  capable  of  being  adjusted  to  carry  any  pressure — from  thirty 
pounds  per  square  inch  up — desired.  Its  release  is  such  that  no  disa- 
greeable noise  is  heard. 

The  three-way  valve  is  shown  in  Fig.  2  and  is  made  entirely  of 
brass.  The  valve  seat  and  valve  disk  contain  nine  ports  and  by-ports,  so 

arranged  and  registered  with  each 
other  that  the  brake  can  be  applied 
with  any  degree  of  pressure  desired, 
held  or  released  at  will.  In  ordi- 
nary stopping  or  slowing  up,  the 
valve  handle  has  a  movement  of  only 
one-half  inch.  When  an  emergency 
stop  is  required,  the  handle  has  a 
movement  of  one  inch,  which  brings 
the  brake  cylinder  in  connection 
with  the  reservoir  through  four 
ports,  and  releases  through  five. 
There  is  no  noise  in  releasing. 

The  claims  made  for  this  system 
over  any  other  are:  Its  simplicity, 
compactness, durability, least  possible 
number  of  wearing  parts,  easy  access  to  all  parts  that  wear,  small 
power  required  to  run    pump,  and  that  all  parts  are  made  inter- 
changeable; also: 

That  a  car  fitted  with  the  brake  will  run  on  any  track  after  power 
has  been  released,  as  far  as  any  cars  without  it. 

That  a  car  fitted  with  the  system  can  be  stopped  in  one-half  the 


FIG.  2. — HUNT  3-WAY  VALVE. 


The  ear  is  screwed  onto  the  hanger  body  and  the 
trolley  wire  placed  in  the  concave  lip.  The  trolley  wire 
is  then  pulled  to  the  necessary  tautness  and  the  lip  of  the  ear  is 
compressed  over  it.  A  metal  block  is  held  on  the  back  side  of  the 
ear  and  a  copper  hammer  used  to  do  the  forming  with,  beginning  at 
the  center  and  working  toward  the  ends.  On  curves  the  ear  should 
be  hung  so  that  the  side  strain  of  the  trolley  wire  is  against  the  web. 
If  it  is  necessary  to  adjust  the  hanger  the  lips  can  be  opened  suffi- 
ciently to  slip  the  ear  along  the  trolley  wire. 


Hercules  Trolley  Clamp. 


The  difference  in  cost  between  two  trolley  lines,  one  of  which  is 
put  up  with  soldered  ears,  and  the  other  with  trolley  clamps,  or  auto- 
matic ears,  as  they  are  sometimes  called,  is  said  to  be  at  least  five  to 
one  in  favor  of  the  line  put  up  with  trolley  clamps.    The  Hercules 


HERCULES  TROLLEY  CLAMP. 

trolley  clamp,  manufactured  by  J.  S.  Gustin  &  Company,  of  84  Market 
Street,  Chicago,  is  claimed  to  have  the  particular  merits  of  the  soldered 
ear,  viz.,  the  strong  hold  on  the  wire,  and  the  smooth  passage  that  it 
affords  the  trolley  wheel,  and  yet  it  does  not,  at  any  point  of  its  entire 
length,  enclose  but  little  more  than  half  of  the  trolley  wire,  so  that  it 


July,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


469 


affords  a  perfectly  smooth  path  for  the  trolley  wheel.  The  Hercules 
trolley  clamp  consists  of  but  three  parts,  the  smallest  number  it  is  pos- 
sible to  make  any  clamping  device  of.  Two  of  these  parts  grip  the 
wire,  and  the  third,  the  nut,  holds  the  others  in  engagement,  and  also 
fastens  the  complete  device  to  the  insu- 
lators. The  threaded  shank  being  all  on 
one  part  of  the  clamp,  it  is  readily  seen 
that  when  the  nut  is  brought  to  bear  on 
the  loose  part,  the  pressure  on  the  nut  is 
all  on  one  side;  consequently  the  nut  is 
locked,  and  the  clamp  cannot  be  jarred 
loose.  Whenever  it  is  desired  to  adjust 
this  clamp  on  the  wire,  which,  by  the 
way,  has  to  be  done  frequently  on  new 
lines,  it  is  not  necessary  to  take  the  nut 
off  completely,  but  simply  unscrew  it  tor 
three  or  four  turns,  when  the  clamp  will 
be  loose  enough  to  be  moved  to  the  re- 
quired position,  and  can  then  be  re- 
fastened. 

The  Hercules  trolley  clamp  is  made 
of  malleable  iron,  subjected  to  a  very 
heavy  pressure,  so  as  to  make  the  metal 
perfectly  homogeneous.  After  the  sev- 
eral parts  have  had  the  machine  work 
done  on  them,  and  have  been  carefully 
inspected  for  any  flaws  there  might  be, 
they  are  each  given  a  heavy  electroplat- 
ing of  copper,  and  finally  assembled.  To 
show  on  just  what  grounds  the  manufac- 
turers base  their  guarantee,  we  were 
shown  a  report  of  a  test  made  recently  by 
the  Robert  W.  Hunt&  Company  Testing 
Bureau,  of  a  Hercules  trolley  clamp  and 
a  fifteen  inch  soldered  ear.  This  report 
stated  that  the  Hercules  trolley  clamp 

was  subjected  to  a  strain  of  1,000  lbs.,  and  yet  was  not  injured  in  any 
way,  while  the  soldered  ear,  with  a  strain  of  only  500  lbs.,  was  so  dis- 
torted that  it  could  never  be  used  again. 

The  Hercules  trolley  clamp  is  made  for  three  sizes  of  wire,  namely, 
Nos.  o  and  1,  B.  &  S.  gauge,  and  No.  2,  Birmingham  gauge,  and  it 
can  be  furnished  for  any  size  stud  from  seven-sixteenths  of  an  inch  to 
five-eighths  of  an  inch,  inclusive. 


New  Style  of  Convertible  Car. 


up  in  a  compact  way  against  the  side  of  the  truck  when  used  as  a  closed 
car.  The  car  is  equipped  with  leather  upholstered,  reversible  seats, 
eight  on  a  side,  thus  giving  a  seating  capacity  of  thirty-two.  The  seats 
are  very  comfortable  and  easy  to  ride. 


FIG. 


-CONVERTIBLE  CAR. 


One  of  the  most  important  questions  in  street  railway  economy  is 
how  to  run  a  road  without  being  obliged  to  have  a  double  equipment 
of  cars,  trucks,  motors,  etc.  This  is  a  very  important  item,  for  if  a 
full  equipment  of  both  open  and  closed 
cars  is  kept,  one  set  remains  idle  in 
the  car  house  continuously.  This  repre- 
sents "a  large  amount  of  uuproductive 
capital,  the  interest  on  which  is  a  direct 
loss  to  the  railway  company.  Many 
car  builders  in  this  country  have  tried 
to  solve  this  problem,  but  the  Conver- 
tible Car  Manufacturing  Company, 
whose  office  is  in  the  Old  Colony  Build- 
ing, Chicago,  111.,  claims  to  have  re- 
moved all  the  difficulties  heretofore 
existing  in  cars  of  this  type.  The  car 
manufactured  by  this  company  is  run 
on  the  63d  Street  line  of  the  Chicago 
City  Street  Railway  Company,  where 
it  is  giving  excellent  results.  A  good 
idea  of  the  satisfaction  which  the  car  is 
giving  to  the  general  public  was  shown 
by  the  statements  of  the  conductor,  who 
has  been  running  the  car  for  about  a 
month,  to  a  representative  of  the 
Street  Railway  Journal.  The  con- 
ductor said  that  during  the  cold  weather 
early  in  June,  the  car  did  more  business, 
than  any  other  car  on  the  line,  for  the 
reason  that  during  the  early  part  of  the 
day  and  in  the  evening  the  car  was 
kept  closed,  and  run  as  a  closed  car,  but 
during  the  middle  of  the  day,  when  the 
weather  was  warm,  the  car  was  operated 
as  a  summer  car,  open  on  both  sides. 
He  said  the  car  can  be  operated  with 
one  side  closed  and  one  side  open,  so 
that  in  cases  of  a  sudden  rain  or  ex- 
treme weather,  one-half  of  the  car  can 
be  closed  and  the  other  open.  The 
car  can  be  changed  from  an  open  to  a 
closed  car  by  the  conductor  in  three 
minutes,  and  with  the  assistance  of  the 
motorman  it  can  be  changed  in  one- 
half  the  time.  In  fact,  no  emergency  can  arise,  in  the  way  of  incle- 
ment weather,  that  cannot  immediately  be  overcome  by  those  in 
charge  of  the  car. 

When  the  car  is  open  as  a  summer  car,  it  can  be  used  as  an  end 
car  or  a  side  car,  or  both.  This  car  is  equipped  with  a  full  length  side 
step  which  is  only  used  when  the  car  is  used  as  an  open  car,  and  folded 


This  car  is  mounted  on  one  of  the  Chicago  Electric  Truck  Com- 
pany's trucks,  having  a  fifteen  foot  spring  base  and  seven  foot  wheel 
base.  One  of  the  most  extraordinary  things  about  this  truck  is  the 
fact  that  it  was  one  of  the  first  trucks  built  by  the  company,  and  went 
direct  from  the  designer's  hands  into  actual  use,  where  it  has  been  run 
every  day  since  first  started.  The  motor  used  is  the  G.  E.  800 
type. 

The  originator  of  this  car,  T.  H.  Lovejoy,  has  had  considerable 
experience  in  street  car  business  in  the  city  of  Portland,  Ore.,  where 
he  occupied  the  position  of  superintendent  of  the  car  works  in  Port- 
land, and  he  built  a  number  of  cars  of  this  type,  which  are  now 
being  used  in  Portland,  San  Francisco  and  Tacoma. 

Mr.  Lovejoy  has  come  East  for  the  purpose  of  giving  his  time  and 
attention  to  the  building  of  these  cars,  and  to  putting  them  on  the  mar- 
ket.   A  company  has  been  formed,  under  the  name  of  the  Convertiole 


FIG.  2. — INTERIOR  OF  CONVERTIBLE  CAR. 

Car  Manufacturing  Company,  with  officers  as  follows:  Horace  Tucker, 
president;  J.  M.  Thompson,  vice-president;  Horace  M.  Johnson,  secre- 
tary; E.  C.  Talmadge,  treasurer;  J.  W.  Alderman,  manager,  and  J.  H. 
Lovejoy,  superintendent. 

With  plenty  of  capital  to  back  it  up,  there  is  no  reason  why  this 
company  should  not  do  an  excellent  business. 
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The  Hansell  Equalizing  Trucks. 


The  Ellis  Manufacturing  Company  of  Philadelphia,  a  company 
recently  organized  with  Harvey  Ellis  as  president,  and  J.  C.  Hancock 
as  secretary  and  treasurer,  has  put  upon  the  market  a  truck,  a  side 
view  of  which  is  shown  in  the  accompanying  engraving.  One  chief 
claim  made  for  this  truck  is  that  oscillation  is  eliminated  by  means  of 
the  equalizing  beams  outside  of  the  journals.  These  beams  are  pivoted, 
as  shown,  to  an  extension  of  the  side  bar  of  the  truck  and  carry  at  their 
outside  extremities  twenty-four  inch  elliptical  springs.    By  extending 


Aluminum  Bronze  for  Overhead  Railway  Material. 


The  Fiberite  Company,  of  Mechanicville,  N.  Y.,  has  taken  a  new 
departure  in  the  matter  of  overhead  material.  Recognizing  the  im- 
portance of  having  the  strongest  and  most  durable  metal,  this  Com- 
pany has  recently  adopted  aluminum  bronze  in  place  of  the  ordinary 
red  bronze.  As  is  well  known,  aluminum  bronze,  like  iron,  may  be 
forged  and  welded,  and  is  very  strong  and  firm.  The  relative  tensile 
strength  of  ordinary  bronze,  as  compared  with  aluminum  bronze,  is  as 
follows:  Ordinary  bronze  tests  36,000  lbs.  to  the  square  inch,  aluminum 


THE  HANSELL  EQUALIZING  TRUCK. 


these  springs  and  stiffening  the  spiral  springs  accordingly,  the  spring 
base  is  almost  illimitable. 

Another  important  feature  of  the  truck  is  the  cushioned  journals 
by  which  any  inequalities  of  the  truck  are  not  communicated  to  the 
truck  frame.  The  yoke  having  a  broad  guide  face  gives  more  posi- 
tive action  of  the  journal  boxes,  avoiding  a  wabbling  motion.  The 
journal  boxes  are  built  on  the  M.  C.  B,  standard.  The  braking  ap- 
paratus is  positive  in  action,  the  shoes  being  operated  simultaneously 
with  great  leverage.  The  wheels  and  axles  can  be  removed  quickly 
and  with  very  little  trouble  by  loosening  one  bolt  under  the  journals. 
Any  springs  can  also  be  replaced  without  taking  off  the  car  body. 


Peeltham's  Improved  Extra  Long  Truck. 


This  truck  is  an  improvement  on  the  extra  long  6  D  truck  manufact- 
ured by  the  Peckham  Motor  Truck  &  Wheel  Company,  and  consists  of 
an  increased  spring  base  and  a  new  truss  extension  for  supporting  open 
cars.  It  is  designed  expressly  for  twenty-two  foot  closed,  or  thirty-two 
foot  open  cars.  The  spring  base  of  this  truck  is  fourteen  feet  with  a 
wheel  base  of  six  feet  six  inches.  The  extreme  length  of  the  forged 
tteel  top  frames  is  sixteen  feet.  It  is  equipped  with  the  Peckham 
spiral  spring  cushioned  gear,  and  has  the  same  general  arrangement  of 
springs  as  his  standard  truck,  except  that  it  is  provided  with  an  extra 
spiral  spring  at  each  end  which  increases  the  spring  base  and  prevents 
oscillation  of  cars. 

The  spring  cushioned  gear  consists  of  a  steel  yoke  provided  with  a 
cylindrical  aperture  on  the  upper  part  into  which  is  inserted  the  gradu- 


bronze  90,000  lbs.  to  the  square  inch.  One  of  the  important  features 
of  aluminum  bronze  is  that  it  is  not  in  any  way  subject  to  oxidation. 

This  company  is  constantly  adding  to  its  line  of  specialties,  making 
among  other  things,  frogs,  crossovers,  section  insulators,  trolley 
harps,  trolleys,  and  many  other  specialties  which  are  useful  to  street 
railroads.  It  is  the  first  company  in  the  country  to  apply  the  use  of 
aluminum  to  street  railway  apparatus. 


The  Hazelton  or  Porcupine  Boiler. 


The  use  of  the  vertical  boiler  manufactured  by  the  Hazelton  Boiler 
Company,  of  New  York,  is  so  extensive  that  a  few  particulars  in  regard 
to  its  main  features  and  advantages  will  not  be  without  interest. 

The  boiler  consists  essentially  of  a  vertical  standpipe  or  cylinder, 
varying  in  diameter,  height  and  thickness,  according  to  the  power 
required.  From  this  vertical  pipe  the  water  tubes  radiate,  giving  to 
the  boiler  before  it  is  enclosed,  somewhat  the  appearance  of  an  enor- 
mous porcupine  standing  erect;  hence  its  name.  The  standpipe  rests 
upon  a  circular,  cast  iron  foundation  plate,  placed  upon  a  supplement- 
ary foundation  of  brick,  raised  one  course  above  the  level  of  the  founda- 
tion. That  portion  of  the  standpipe  below  the  grate  bars  forms  the 
mud  drum,  into  which  a  manhole  with  a  plate  is  placed,  affording  ready 
facility  for  entering  the  boiler  and  examining  every  portion  of  its 
interior  surface.  Owing  to  the  very  rapid  and  perfect  circulation  in 
this  boiler,  the  extraneous  matter  contained  in  the  water  is  deposited 
in  the  lower  end  of  the  standpipe  and  either  blown  off  or  removed 
through  the  manhole. 


PECKHAM'S  IMPROVED  EXTRA  LONG  TRUCK. 


ated  spiral  springs.  These  springs  are  of  different  lengths  and  diame- 
ters, insuring  flexibility  under  both  light  and  heavy  loads.  The  side 
frames  are  constructed  of  wrought  steel  bars  secured  to  steel  yokes 
entirely  by  rivets  driven  hot  by  skilled  boiler  makers.  The  general 
construction  of  side  frames,  brakes,  etc.,  is  the  same  as  that  of  their 
standard  truck,  which  has  been  described  in  former  numbers  of  the 
Street  Railway  Journal. 

The  truck  is  equipped  with  the  Peckham  automatic  life  and  wheel 
guard  which  was  illustrated  and  described  in  the  June  issue  of  the 
Street  Railway  Journal. 


The  Composite  Brake  Shoe  Company. 

This  is  the  title  of  a  new  company  which  has  succeeded  to  the 
business  and  to  all  the  rights,  titles,  etc. ,  of  the  Safety  Brake  Shoe 
Company,  of  Boston.  The  officers  of  the  Composite  Brake  Shoe 
Company  are  Wm.  W.  Whitcomb,  president  and  general  manager; 
George  C.  Ewing,  superintendent;  Charles  H.  Burrage,  secretary  and 
treasurer.    The  headquarters  are  at  620  Atlantic  Avenue,  Boston. 

The  composite  brake  shoe  is  well  known  and  has  achieved  an  ex- 
cellent reputation  for  its  braking  and  wearing  qualities,  and  descrip- 
tions of  the  shoe  have  already  been  published  in  these  columns.  The 
new  company  will  have  larger  facilities  for  business  than  were  enjoyed 
by  the  Safety  Brake  Shoe  Company, 


The  diameter,  length  and  number  of  the  radial  tubes  depend  upon 
the  size  of  the  boiler.  One  end  of  each  tube  is  open,  the  other  is  closed 
upon  itself,  forming  a  hemispherical  or  round  end,  and  in  the  process 
of  closing,  the  end  is  thickened,  thereby  adding  strength  and  producing 
a  homogeneous  tube.  The  open  end  of  each  tube  is  expanded  into  the 
standpipe,  the  tube  extending  outward  horizontally,  its  closed  end  being 
about  one  inch  distant  from  the  inner  surface  of  the  brickwork  enclos- 
ure of  the  boiler.  Thus  the  radial  tubes,  being  secured  at  one  end 
only,  and  clear  of  the  brickwork  at  the  other  end,  can  expand  and  con- 
tract without  strain. 

The  grate  surface  is  circular  in  form,  and  extends  entirely  around 
the  standpipe.  The  grate  bars,  at  their  inner  ends,  rest  upon  a  wrought 
iron  ring,  supported  by  wrought  iron  brackets  riveted  to  the  standpipe, 
and  the  outer  ends  are  supported  by  cast  iron  plates  resting  upon  a  pro- 
jection of  brickwork. 

The  Jefferson  Avenue  Railroad,  of  New  Orleans,  (La.)  is  the 
title  of  a  new  corporation,  with  a  capital  of  $500,000,  organized  in 
New  Orleans,  which  will  build  a  street  railway  to  operate  in  connec- 
tion with  a  pleasure  resort  on  what  was  formerly  the  Perkins  sugar 
plantation,  and  which  will  comprise  twenty-five  acres.  The  officers  of 
the  company  are  W.  N.  Louque,  president;  Octave  Besancon,  secre- 
tary and  treasurer,  and  Wm.  Cummings,  superintendent.  The  com- 
pany proposes  to  illuminate  the  grounds  by  means  of  electric  light,  run 
a  hotel  and  restaurant,  a  base  ball  park  and  athletic  grounds,  etc. 
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Direct  Coupled  Russell  Engine  and  (i.  E.  Dynamos. 


The'direct  coupled  dynamos  and  engine  shown  herewith  were  re- 
cently installed  in  the  station  of  the  Edison  Electric  Light  Company ,  at 
Grand  Rapids,  Mich.  They  present  some  features  of  interest,  and  de- 
serve special  notice.  The  outfit  consists  of  one  four  valve,  compound, 
condensing  engine,  I5X24X24.  rated  at  from  300  to  400  H.  P.,  built  by 
Russell  &  Company,  of  Massillon,  O.,  and  two  100  K.  W.  generators, 
made  by  the  General  Electric  Company,  of  Schenectady,  N.  Y. 

The  bed  of  the  engine,  and  the  fields  of  the  dynamos  rest  upon  a 
common  iron  base.  The  main  shaft  of  the  engine,  carrying,  in  addition 
to  the  flywheel,  the  two  armatures,  is  supported  in  two  pillow  blocks 


ready  for  operation.  The  large  casting  which,  together  with  its  mate 
on  the  opposite  side  of  the  car,  supports  the  framework  of  the  guard,  is 
strongly  connected  with  the  car  truck.  Great  strength  is  here  required, 
for  when  the  steel  bar  blocks  the  car  wheel  there  is  a  severe  dragging 
motion. 

The  action  of  the  fender  has  been  frequently  tested  with  dummies 
and  other  obstructions.  An  obstacle  striking  the  board  beneath  the 
platform  causes  it,  by  means  of  the  mechanism  explained  above,  to 
throw  the  guard  board  to  the  rails,  and  at  the  same  time  block  the 
wheels.  Thus  the  obstacle  is  caught  by  the  board  and  carried  along, 
and  at  the  same  time  the  car  is  being  stopped.  The  revolution  of  the 
wheels  then  ceases,  and  the  wheels  are  caused  to  slide,  thus  bringing 
the  car  to  a  standstill  in  the  minimum  time.    The  guard  was  tested 


DIRECT  COUPLED  RUSSELL  ENGINE  AND  GENERAL  ELECTRIC  DYNAMOS. 


mounted  on  detachable  iron  stands,  so  that  the  armatures  may  be  re- 
moved without  lifting  the  shaft  out  of  place. 

A  test  conducted  by  Frank  A.  Simonds,  mechanical  engineer,  to 
determine  the  engine's  economy  in  verification  of  guarantees,  yielded 


the  following  results: 

Running  Non-Condensing. 
Duration  trial,  6  hrs. 

Average  steam  pressure   139.05 

"      revolutions  per  minute   162.00 

"      1.  h.  p.  developed   307.74 

Water  per  1.  H.  p   18.45 

Running  Condensing. 
Duration  trial  6  hrs. 

Average  steam  pressure   130.00 

"      vacuum   25.75 

"      revolutions   162.00 

I-  h.  p   327-75 

Water  per  1.  H.  P   15-59 


The  Hennegin  Life  Guard. 


The  accompanying  illustration  shows  a  life  guard  embodying  a 
number  of  entirely  new  ideas.    It  is  the  invention  of  H.  H.  Hennegin, 


306  Temple  Building,  St.  Louis.  The  aim  of  the  guard  is  not  only  to 
save  a  person  from  being  run  over  by  a  car,  but  also  to  stop  the  car  in 
a  shorter  space  than  is  possible  with  the  ordinary  brakes.  One  of  the 
most  important  features  of  the  device  is  that  it  is  not  dependent  upon 
the  motorman  for  its  efficient  working,  but  is  self  acting. 

Its  construction  is  as  follows:  Directly  under  the  platform,  about 
a  foot  from  the  front  of  the  same,  is  a  triangular  steel  casting,  the  apex 
of  one  of  whose  angles  hinges  to  a  piece  which  is  attached  to  the  under 
side  of  the  floor.  To  the  vertical  side  of  the  casting  is  attached  the 
board  seen  under  the  front  part  of  the  platform,  as  shown.  To  another 
side  are  connected  the  rods  seen  below  the  platform  supports  under 
the  car  body.  When  an  obstruction  strikes  the  above  mentioned  board, 
which  is  but  four  inches  from  the  rails,  its  displacement  being  brought 
about  by  any  weight  above  twenty -five  pounds,  it  causes  it  to  turn  on 
its  axis,  being  attached  to  the  triangular  casting.  Thus  motion  is  com- 
municated to  the  rods,  and  they,  in  turn,  actuate  the  mechanism  of  the 
guard.    The  engraving  shows  the  apparatus  in  its  normal  position 


while  the  car  was  running  at  a  rate  of  twenty  miles  an  hour  and  fifty 
feet  a  minute,  and  in  all  cases  it  worked  most  satisfactorily.  In  the 
tests  on  car  No.  30  of  the  Cass  Avenue  line,  of  the  Cass  Avenue  &  Fair 
Grounds  Railway,  of  St.  Louis,  several  unexpected  obstructions  were 
encountered,  such  as  large  stones  in  the  street,  and  in  these  cases,  the 
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comparatively  easy  working  of  the  device  at  all  times  was  proven.  The 
guard  is  reset  from  the  platform. 

The  grate  bar  guard  shown  at  the  front  of  the  car  is  also  the  inven- 
tion of  Mr.  Hennegin.  It  is  intended  for  use  between  motor  and  trail 
cars.  It  is  detachable,  and  can  be  changed  from  one  end  of  the  car  to 
the  other  in  a  moment's  time,  where  such  operation  is  necessary.  The 
method  of  hanging  the  guard  on  the  platform  can  easily  be  understood 
on  reference  to  the  cut,  the  vertical  portions  of  its  arms  fitting  in  brass 
sockets  at  their  upper  ends,  and  resting  against  the  platform  at  their 
lower  ends.  The  arms  are  held  in  the  sockets  by  heavy  screws,  and  are 
thus  supported. 
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The 


Works  of  the  Card  Electric  Motor  & 
Dynamo  Company. 


This  business  was  established  in  Cincinnati  in  1882  in  a  modest 
way,  for  the  purpose  of   manufacturing  generators  and  stationary 
motors  from  designs  made  by   Mr.  Card,  after  whom  the  company 
derived  its  name.    Mr.  Card,  how- 
ever, has  not  been  connected  with 
the  company  for  about  eight  years, 
and  the  original  design  and  method 
of  construction  of  the  machines  have 
been  greatly  modified,  and  have  lit- 
tle resemblance  to  the  original  dy- 
namos  first   manufactured,  though 
the  name  is  retained. 

From  small  beginnings  the  busi- 
ness has  grown  to  large  proportions, 
and  the  works  now  occupy  the  com- 
pany's own  building,  a  large  four 
story  brick  structure  on  the  corner 
of  Broadway  and  Hunt  Street,  with 
(rom  fifty  to  seventy-five  employes. 
Notwithstanding  the  financial  depres- 
sion, the  business  of  the  firm  has 
steadily  increased,  especially  since 
January  r,  so  that  it  has  been  neces- 
sary to  run  overtime.  The  ground 
dimensions  of  the  building  are 
175X80  ft.,  with  the  principal  side 
entrance  on  Hunt  Street.  Capacious 
offices  are  on  the  second  floor,  with 
entrance  on  Broadway. 

The  machine  shop  is  located  on 
the  ground  floor,  and  is  equipped 
with  a  large  and  fine  assortment  of 
lathes,  planers  and  radial  drills,  of 
latest  designs,  for  the  economical 
manufacture  of  dynamos  and  motors, 
and  each  one  of  which  is  driven  by 
an  independent  motor,  no  shafting 
being  employed.  The  current  for 
operating  the  motors  has  a  potential 
of  about  110  volts,  which  is  derived 

from  an  eighty  horse  power  generator  driven  by  an  engine  of  200  H.  P. 
capacity,  through  the  medium  of  a  countershaft,  and  from  which  other 
generators  are  driven  for  producing  the  current  employed  in  the  testing 
new  motors. 

The  motor  which  operates  a  lathe  is  usually  placed  on  the  floor 
under  the  machine,  that  for  the  drills  to  one  side,  while  the  planers 


motors  for  driving  the  radial  drills  are  operated  by  hand  wheels, 
through  the  medium  of  a  shaft  which  extends  across  the  machine,  the 
wheels  being  accessible  from  either  side.  The  operation  of  the  tools 
by  this  method  has  proved  very  satisfactory,  and  the  workmen  take 
kindly  to  it.  The  change  of  speed,  and  the  starting  and  stopping 
take  less  time  than  where  countershaft  and  belts  are  employed,  and 
the  danger  of  adjusting  belts  to  coned  pulleys  is  avoided.    The  first 


FIG  2.— MOTOR— CARD  ELECTRIC  MOTOR  &.  DYNAMO  CO. 


shop  equipment  by  this  method  is  said  to  be  but  little,  if  any,  more 
than  the  expense  of  shafting,  and  much  less  power  is  required  to  oper- 
ate the  tools. 

More  recently  a  motor  has  been  devised  for  operating  lathes  in 
which  the  armature  is  wound  on  a  thimble  embracing  a  shaft  in  line 
with  the  spindle  of  the  machine,  and  the  fields  form  part  of  the  frame- 


FIG.1.— WORKS  OF  THE  CARD  ELECTRIC  MOTOR  &  DYNAMO  CO.,  CINCINNATI. 


ire  operated  by  a  belt  from  the  motor  suspended  to  the  ceiling.  The 
rheostat  and  switches  are  attached  to  the  field  of  the  motors,  or  to  the 
frame  of  the  machines,  and  the  lathes  are  controlled  by  a  wooden  bar 
which  is  attached  to  the  side  of  the  frame,  and  has  a  motion  endways, 
back  and  forth,  for  stopping,  starting  or  reversing,  and  by  which  the 
speed  can  be  controlled,  it  being  of  sufficient  length  to  be  reached  by 
an  attendant  from  any  part  of  the  machine.    The  switches  of  the 


work,  making  virtually  an  ironclad  motor  and  a  self  contained  machine, 
the  spindle  being  driven  by  differential  gears,  the  same  as  employed  with 
coned  pulleys.  The  lathe,  equipped  as  illustrated  in  our  May  issue, 
was  manufactured  by  the  Lodge  &  Davis  Machine  Tool  Company,  of  Cin- 
cinnati, which  manufactures  most  of  the  machines  which  are  equipped 
in  this  manner  with  the  Card  motors.  For  extra  large  lathes  a  multi- 
polar motor  is  employed.    The  plan  of  thus  driving  iron  working  tools, 
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it  is  claimed,  was  originated  by  this  company.  Machines  thus  driven 
are  particularly  adapted  to  street  railway  work,  for  they  can  be  set  up 
at  the  car  barn,  power  station,  in  the  machine  shop,  or  wherever  it  is 
necessary  to  make  repairs,  and  can  be  readily  moved  from  one  station 
to  another  in  case  it  is  necessary. 

The  works  turn  out  generators  and  stationary  and  car  motors. 
The  stationary  motors  are  manufactured  up  to  eighty  horse  power,  and 
are  adapted  for  service  in  all  cases  where  power  is  required.  The  shafts 
of  the  large  motors  are  supported  on  long,  self  adjusting,  self  oiling 
journal  bearings,  and  are  built  and  finished  in  a  most  thorough  manner, 
evidencing  a  superior  class  of  workmanship. 

Recently  the  company  has  brought  out  a  railway  motor  which  is 
modeled  after  the  design  of  the  General  Electric  Company's  800  motor, 
but  differs  from  it  in  that  the  lower  half  of  the  frame  is  hinged,  and  can 
be  swung  down  when  it  is  necessary  to  remove  the  armature.  The 
armature  shaft  is  held  in  place  by  a  collar  which,  when  unbolted, 
allows  the  armature  to  be  let  down.  This  motor  is  also  provided  with 
self  oiling  bearings  which  are  longer  than  those  employed  in  the  G.  E. 
800  machine,  and  the  motors  are  also  equipped  with  a  steel  shaft,  while 
the  cover  is  of  a  somewhat  different  pattern  from  the  original  type. 
Twenty-five  equipments  of  these  motors  have  been  recently  put  in 
service  on  the  lines  of  the  Cincinnati  Street  Railway  Company,  as 
noted  on  another  page  of  this  issue. 

The  Card  Motor  Company  has  also  recently  rebuilt  or  repaired  a 
number  of  motors,  of  the  waterproof  type,  which  went  through  the  fire 
in  the  burning  of  the  car  barns  of  the  Cincinnati  Street  Railway  Com- 
pany last  winter. 

The  winding  room  of  the  works  is  located  on  the  second  floor,  and 
the  four  floors  are  served  by  an  elevator  which  is  operated  by  an  elec- 
tric motor.  The  second  floor  is  occupied  by  a  large  drafting  and 
designing  room  in  the  front  of  the  building,  and  a  stock  room  in  the 
rear  half  of  the  floor.  The  fourth  floor  is  used  for  a  pattern  shop  and 
storage  of  patterns  and  light  castings. 


The  Lodge  &  Davis  Machine  Tool  Co.'s  Works. 


The  works  of  this  company  occupy  an  entire  block,  bounded 
by  Sixth.  Eggleston  Avenue,  Culvert  and  Eighth  Streets,  Cincinnati. 
They  consist  of  a  collection  of  well  constructed  two  and  three  story 
buildings,  having  a  floor  space  of  over  60,000  sq.  ft.,  and  splendidly 
adapted  to  the  business  for  which  they  were  designed.  The  location 
is  near  some  of  the  steam  lines,  from  which  sidings  lead  directly  into 
the  buildings,  facilitating  the  delivery  of  supplies  and  the  shipping  of 
material.  Among  the  manufacturing  industries  of  the  city,  none  com- 
mand a  more  conspicuous  position,  either  in  location  or  reputation, 
than  the  large  works  of  the  above  company.  The  works  when  running 
full  give  employment  to  about  650  men. 

The  business  consists  in  the  manufacture  of  tools  for  working  iron, 
steel  and  brass,  and  includes  lathes,  planers,  shapers,  milling  machines 
radial  drills,  screw  machines,  bolt  cutters.  As  these  tools  enter  largely 
into  the  manufacture  of  all  classes  of  traction  machinery,  including 
street  cars,  dynamos  and  electric  motors,  and  are  also  employed  in  the 
repair  of  this  machinery,  their  manufacture  is  of  special  interest  to  the 
street  railway  fraternity. 

The  different  departments  of  the  works  are  well  lighted,  well 
ventilated  and  thoroughly  furnished  in  every  department  with  almost 
every  description  of  iron  working  tools  for  the  processes  required  in 
the  different  shops  and  finishing  rooms;  and  also  with  trolleys  and 
hoists  for  handling  heavy  casting  and  serving  the  tools  with  the  great- 
est possible  despatch  and  economy. 

The  products  of  the  works  go  all  over  the  world.  This  company 
was  among  the  largest  exhibitors  of  iron  working  tools  at  the  Colum- 
bian Exposition,  making  an  exhibit  which  cost  over  $25,000,  and  which 
has  brought  in  since  the  close  of  the  exposition  a  very  large  increase 
in  foreign  orders.  Among  the  tools  in  process  of  construction  at  the 
recent  visit  of  a  representative  of  the  Street  Railway  Journal  were 
noted  radial  drills,  planers  and  shaping  machines  which  are  being 
built  for  the  Government  railways  of  Hungary,  and  which  are  to  be 
shipped  directly  to  Buda-Pesth.  We  also  noted  a  number  of  orders 
from  South  American  countries,  and  an  order  for  a  24  X  12  lathe  for  a 
mining  camp  located  in  the  mountains  of  Mexico,  in  the  construction 
of  which  the  specifications  required  that  the  shears  and  all  parts  should 
be  so  joined  and  broken  up  that  the  whole  machine  could  be  packed 
in  boxes  which  should  not  exceed  in  weight  250  or  300  lbs. ,  so  that  they 
could  be  carried  over  the  mountain  trails  on  the  backs  of  burros. 

A  special  feature  which  commends  this  company's  work,  is  that  all 
parts  of  the  machines  are  built  on  the  interchangeable  plan.  This  not 
only  insures  accuracy,  but  enables  duplicate  parts  to  be  finished  at  once. 

One  of  the  most  interesting  features  of  the  works  is  the  tool  room, 
in  which  there  are  a  number  of  carefully  constructed  machine  tools  de- 
signed for  the  manufacture  of  drills,  taps,  etc.,  employed  in  the  shops. 
The  tool  room  is  provided  with  shelves  and  cupboards  for  the  storing 
of  the  small  tools,  which  are  arranged  in  sections  and  properly  num- 
bered. There  is  also  an  electric  call  board  similar  to  those  employed 
in  hotel  offices.  This  is  in  charge  of  an  attendant  who  delivers  the  tools 
to  the  various  workmen  on  signal,  which  each  can  give  by  touching  a 
push  button  near  his  machine.  The  tool  is  delivered  and  the  work- 
man's check  taken  in  receipt,  so  that  a  careful  check  is  kept  on  all  the 
small  tools.  The  oil  and  other  supplies  are  also  issued  on  check 
in  the  same  manner,  and  none  of  the  workmen  are  allowed  to  enter 
the  tool  room  without  special  permission.  The  store  room  for  castings 
is  also  managed  in  the  same  way,  only  one  man  being  allowed  to  re- 
move a  casting  of  any  kind  from  its  department,  when  it  is  delivered 
and  charged  up  to  the  individual  workman. 

The  Lodge  &  Davis  Company  was  among  the  first,  if  not  the  first, 
to  manufacture  lathes  and  other  iron  working  tools  with  a  cabinet  in 
the  legs  or  pedestals  of  the  machine.    This  company  was  also  the  first 


to  place  the  lead  screw  of  the  large  lathes  inside  the  bed,  giving  to  the 
carriages  uniform  motion,  and  avoiding  the  tendency  to  bind,  as  is  the 
case  where  the  lead  screw  is  placed  on  the  outside.  It  was  also  the 
first  to  employ  an  automatic  stop  for  lathes  and  drills.  By  means  of 
this  attachment  any  number  of  pieces  may  be  bored  or  turned  up  on  a 
lathe  without  resetting  or  remarking.  The  drill  press  spindle  will 
stop  automatically  when  a  certain  depth  is  reached  after  the  stop  has 
been  properly  set.  This  is  a  very  essential  device  where  a  large 
amount  of  duplicate  work  is  to  be  done. 

Among  some  of  the  improvements  recently  introduced  by  the 
company  in  the  manufacture  of  large  planers  is  the  mounting  of  the 
bull  wheel  under  a  table  having  a  shaft  with  its  ends  supported  in 
bronze  bushings  in  the  sides  of  the  frame,  so  that  the  bearings  can  be 
o  iled  from  the  outside.  Formerly  these  wheels  were  mounted  loose 
on  a  stationary  shaft,  and  the  matter  of  oiling  the  bearings  was  attended 
with  considerable  difficulty.  A  shield  of  brass  is  also  provided  for  the 
friction  mechanism,  and  the  reversing  mechanism  is  of  the  latest  im- 
proved type. 

Among  the  latest  improvements  in  tool  machinery  introduced  by 
this  company,  is  the  manufacture  of  lathes  and  planers  and  othertools, 
equipped  with  an  individual  electric  motor  for  driving,  so  that  the 
tools  are  independent  of  countershafts  and  other  connections.  In 
these  machines  a  motor  of  the  Card  type  is  chiefly  employed.  The 
employment  of  an  individual  motor  for  machines  has  been  practised 
for  some  time,  but  in  most  cases  the  motor  was  placed  in  position 
under,  above,  or  near  the  machines,  and  the  power  transmitted  by 
belts.  Now,  however,  for  lathes  of  different  sizes  the  armature  is 
mounted  diiectly  on  the  shaft,  and  a  portion  of  the  framework  of  the 
machines  becomes  the  motor  field,  so  that  the  working  tool  may  be 
driven  at  any  speed  to  suit  the  convenience  of  the  operator.  The 
current  is  controlled  by  a  switch  and  rheostat  operated  by  a  wooden 
slide  lever  attached  to  the  side  of  the  machine  in  a  convenient  position 
to  be  operated.  The  works  are  having  a  large  run  on  these  machines, 
as  they  are  becoming  popular  with  manufacturing  companies. 


WORKS  OF  THE  LODGE  &  DAVIS  MACHINE  TOOL  CO. 

The  details  of  the  shop  practices  are  also  interesting,  and  account 
chiefly  for  the  superior  workmanship  for  which  the  tools  of  this  firm 
have  a  wide  reputation,  and  also  for  the  improvements  and  new  de- 
vices that  are  constantly  being  introduced.  The  president  of  the 
company  holds  a  conference  with  the  heads  of  all  the  departments  at  a 
certain  hour  every  Saturday  morning,  in  which  the  details  of  the 
business  are  discussed,  the  requirements  of  the  supplies  in  each  de- 
partment presented;  and  no  supplies  are  ordered  except  such  as  are 
approved  of  by  a  unanimous  vote  of  the  heads  of  all  the  departments. 
The  advantages  of  improved  and  new  devices  of  every  kind  are  care- 
fully discussed  at  these  meetings,  and  are  adopted  only  on  the  recom- 
mendation of  the  foremen.  This  practice,  it  is  claimed,  sets  the 
foremen  to  thinking,  and  makes  them  take  more  interest  in  the  affairs 
of  the  company  than  is  generally  the  case.  With  this  practice  the 
heads  of  the  departments,  draftsmen,  and  workmen  throughout  the 
shop  are  encouraged  to  make  suggestions  and  give  the  company  the 
benefit  of  any  devices  that  may  be  invented  that  will  tend  to  facilitate 
the  operation  of  the  works.  Blue  prints  for  different  parts  accompany 
each  shop  order,  and  each  workman  keeps  a  record  of  the  time  he 
spends  in  the  manufacture  of  any  piece,  or  appliance,  so  that  the  cost 
of  any  special  part  of  a  tool  is  readily  estimated. 

Among  the  specialties  of  this  shop  are  iron  working  tools  for  the 
equipment  of  machine  shops  in  technical  schools  throughout  the 
country.  These  machines  usually  receive  an  extra  finish,  and  are 
built  with  special  care  and  with  great  accuracy. 

The  company  employs  agents  who  travel  in  every  civilized  coun- 
try, one  of  its  foreign  representatives  being  able  to  speak  nine  differ- 
ent languages.  The  reciprocal  trade  relations  with  the  Spanish 
speaking  countries  of  South  America  have  brought  large  orders  for 
tools  from  these  countries,  and  the  export  trade,  as  noted  above,  is 
constantly  on  the  increase.  The  company  has  branch  stores  in  New 
York,  Boston,  Chicago,  Pittsburgh  and  St.  Louis. 

About  $500,000  capital  is  employed  in  the  business,  and  the  officers 
of  the  company  are  as  follows:  Charles  Davis,  president;  William  H. 
Burtner,  vice  president  and  treasurer. 
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Electric  Launches  for  Street  Railway  Companies. 


Reference  was  made  in  our  last  issue  to  the  use  of  electric  launches 
by  street  railway  companies,  as  attractions  in  pleasure  resorts  reached 
by  the  lines  of  the  company.  The  General  Electric  Launch  Company, 
of  44  Broad  Street,  New  York,  which  operated  the  electric  launches  on 
the  lagoons  at  the  World's  Fair,  Chicago,  has  been  disposing  of  the 
launches  in  use  there  for  $2,000  apiece.  A  number  has  been  operated 
profitably  for  hire  since,  and  among  other  users,  in  addition  to  those 
mentioned  in  our  last  issue,  are  the  Milwaukee  Electric  Launch  Com- 
pany, of  Milwaukee,  Wis. ;  Altoona  &  Logan  Valley  Railway  Company, 
of  Altoona,  Pa. ;  Hartman  General  Electric  Company,  of  Duluth,  Minn. ; 
Pueblo  City  Railway  Company,  of  Pueblo,  Colo.,  and  Prof.  S.  H. 
Short,  of  Cleveland,  O. 

It  will  be  found,  upon  inquiring  of  those  using  the  launches  for 
hire,  that  they  will  go  far  towards  earning  their  cost  in  one  season. 


ELECTRIC  LAUNCH   "  ELECTRA." 

At  the  World's  Fair  they  earned,  at  times,  as  much  as  $150,  each,  a 
day.  Assuming  that,  on  the  most  conservative  basis,  a  launch  earns 
but  $20  a  day  for  a  season  of  two  months,  this  will  net  $960,  after 
deducting  $2  a  day  for  captain,  $1  a  day  for  current  (three  cents  per 
horse  power  hour),  and  $1  a  day  for  maintenance.  Each  of  the  launches 
seats  thirty  passengers;  at  twenty-five  cents  each  per  trip  (the  charge 
at  the  World's  Fair  was  fifty  cents)  it  would  make  $7.50  per  trip  of, 
say,  one  hour's  duration. 

The  $2,000  includes  the  time,  traveling  expenses  and  services  of  a 
competent  man  to  start  the  launch  and  teach  the  purchaser  all  about 
caring  for  it  and  running  it.  The  boats,  new,  cost  nearly  double 
this  sum,  and  at  the  price  and  seating  capacity  are  cheaper  than  steam 
or  naphtha.  The  boats  are  over  thirty-five  feet  long,  with  six  feet 
beam,  draft  of  thirty  inches  when  loaded,  and  will  seat,  comfortably, 
thirty  people.  They  are  lighted  and  propelled  by  their  own  electricity. 
They  can  be  charged  from  any  direct  current,  trolley,  incandescent  or 
arc,  and  will  run  from  twelve  to  fourteen  hours  at  their  normal  rate  of 
speed — six  miles  an  hour— on  one  charge.  They  may  be  charged  over 
night,  or  at  any  convenient  hour  of  the  day.  When  fully  discharged, 
it  takes  about  six  hours  to  charge. 


A  Neat  Card  Case. 


We  are  in  receipt  of  a  neat  leather  card  case  from  L.  K.  Hirsch,  of 
Chicago. 

The  card  case  is  stamped  in  silver  with  Mr.  Hirsch's  trade  mark — a 


A  NEAT  CARD  CASE. 

sci  oil  bearing  his  name  and  resting  against  a  section  of  rail.  The  card 
case  also  gives  the  information  that  Mr,  Hirsch  has  in  stock  rails, 
splices,  bolts  and  spikes,  cars  and  locomotives,  and  relaying  rails. 


The  Philadelphia  &  Trenton  Street  Railway  Company  was  incor- 
porated June  13,  with  a  capital  of  $150,000.  to  construct  and  operate  an 
electric  street  railway  in  the  counties  of  Philadelphia  and  Bucks,  State 
of  Pennsylvania.  L.  Calvin  Maus,  of  Philadelphia,  is  the  president  of 
the  company ;  others  interested  are  Theodore  F.  Hansen,  Philadelphia, 
and  J.  Uhle  Bethell,  Lansdowne,  Pa. 


A  Well  Known  Pressure  Recording  Gauge. 

The  pressure  recording  gauge  manufactured  by  Jarvis  B.  Edson  of 
New  York,  was  awarded  a  short  time  ago  the  John  Scott  Legacy  Medal 
by  the  Committee  on  Science  and  the  Arts  of  the  Franklin  Institute, 
Philadelphia.  The  report,  which  is 
signed  by  Joseph  M.  Wilson,  president 
and  Wm,  H.  Wahl,  secretary,  and 
which  is  countersigned  by  H.  R.  Heyl, 
chairman,  reads  in  part  as  follows: 

"  The  Edson  instrument  affords  a 
written  tracing  or  log  of  every  degree 
of  pressure  sustained  within  a  steam 
boiler,  tank,  pipe  or  any  reservoir,  of 
water,  oil,  air,  steam  or  other  liquid  to 
which  it  is  attached,  and  of  the  time 
when  such  pressure  existed.  It  gives, 
if  continuously  applied,  a  complete 
biography  of  a  boiler  and  a  correct 
exhibit  of  all  the  work  done.  The  re- 
corder is  a  good  check  on  night  guards, 
and  if  regularly  kept  will  show  indis- 
putably whether  a  boiler  has  been 
overstrained.  The  record  can  be  read 
at  a  glance,  as  the  co-ordinates  of 
time  and  pressure  are  rectangular  and 
not  circular  as  in  most  of  the  other 
recording  gauges. 

"The    Edson    pressure  recording 
gauge  has  been  in  service    for   many  pRccc|iRF  RcrORD 

years,  and  a  few  of  the  testimonials  sub-  EDS0N    , ^ G  G AU G E 
mitted  to  the  investigating  committee  N 
clearly  show  the  durability  and  prac- 
tical value  of  the  instruments.     The  gauge  is  mechanically  one  of 
the  finest  pieces  of  workmanship  of  its  class  now  in  the  market,  and 
the  fact  that  it  can  be  used  continuously  makes  it  particularly  desirable 
where  it  would  be  inconvenient  to  change  records  every  twenty-four 
hours." 


New  Roads. 


Bradford,  Pa. — The  Bradford  Electric  Street  Railway  Com- 
pany was  incorporated  June  7,  with  a  capital  stock  of  $100,000.  Lewis 
Emery,  Jr.,  of  Bradford,  is  the  president  of  the  company,  and  others 
interested  are  C.  P.  Collins,  W.  R.  Weaver  and  L.  E.  Hamsher,  all  of 
Bradford. 

Bridgeport,  Ct. — The  Bridgeport  Traction  Co.  last  month 
began  the  excavation  for  power  station.  Poles  are  being  located  and 
deliveries  ot  the  trolley  line  insulators  furnished  by  the  H.  W.  Johns 
Manufacturing  Co.  will  soon  begin. 

Brooklyn,  N.  Y. — It  is  reported  that  a  franchise  has  been 
obtained  by  a  company  called  the  Long  Island  Electric  Railway  Com- 
pany. The  road  is  to  run  parallel  with  the  Long  Island  Railroad  through 
Suffolk  County  to  Patchogue  and  all  the  towns  along  the  line,  includ- 
ing Baldwin's,  Milburn,  Freeport,  Merrick,  New  Bridge  and  Seaford 
to  Babylon,  and  also  north  and  south  from  the  mainland  and  from 
Rockville  Centre  to  Hempstead  village,  Garden  City  and  Mineola. 
The  following  are  the  officers  of  the  company:  President.  A.  R. 
Hart;  vice-president,  Charles  H.  Mullin,  of  Mount  Holly  Springs,  Pa.; 
treasurer,  Clarence  Wolf;  secretary,  J.  C.  Von  Arx. 

Cincinnati,  O.—  The  County  Commissioners  have  granted  a 
fifty  year  franchise  to  the  Hamilton,  Le  Sourdsville  &  Middletown 
Electric  Railroad  Company  for  a  road  between  this  city  and  Hamilton. 
This  is  to  be  a  branch  of  the  Cincinnati  &  Dayton  Electric  Railway. 

Cortland,  N.  Y.— The  Cortland  &  Homer  Traction  Company 
has  filed  a  certificate  of  incorporation,  with  a  capital  stock  of  $300,000. 
Some  of  the  directors  are:  P.  S.  Page,  C.  D.  Simpson,  H.  E.  Hand 
and  I.  L.  Post.  The  company  will  construct  an  electric  railroad, 
twelve  miles  in  length,  from  Cortland  to  Homer,  and  extend  to 
McGrawville. 

Delaware,  O. — The  County  Commissioners  have  granted  a 
franchise  in  this  county  for  the  Delaware  &  Centerburg  Electric  Rail- 
way. 

Detroit,  Mich. — The  County  Commissioners  have  granted  a 
twenty-five  year  franchise  for  the  construction  of  the  Detroit  Elec- 
tric Railroad  through  Lucas  County.  The  franchise  specifies  that  the 
motive  power  shall  be  electricity.  The  road  is  to  be  completed  within 
eighteen  months.  The  parties  who  secured  the  franchise  are  J.  H. 
Ainsworth,  J.  Ellery  Eaton,  W.  G.  Gardiner,  J.  N.  Bick  and  Jas.  A. 
Dawson. 

Gait,  Ont.— It  is  reported  that  the  contract  of  the  Gait  &  Pres- 
ton Street  Railway  Company,  for  dynamos,  motorcars,  overhead  work, 
etc.,  has  been  awarded  to  Ahearn  &  Soper,  of  Ottawa,  and  the  con- 
tract for  engines  and  boilers  to  the  Goldie  &  McCulloch  Company,  of 
Gait. 

Goshen,  Ind.— The  Indiana  Electric  Railway  Company  of 
Goshen,  is  the  name  of  a  new  company  which  has  secured  control  of 
the  old  Goshen  Electric  Street  Railway  Company's  lines.  At  the  head 
of  the  new  company  are  J.  J.  Burns,  J.  H.  Mcllhenney  and  K.  G.  Rip- 
ley, all  of  Chicago,  who  will  extend  the  line  to  Elkhart,  and  also  to 
New  Paris,  there  to  connect  with  the  Wabash  Railway. 

Harrisburg,  Pa.— The  Cumberland  Valley  Traction  Company, 
of  Carlisle,  has  purchased  the  franchise  of  the  Harrisburg  &  Mecban- 
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icsburg  Electric  Railway  Company,  and  will  build  the  line  this  summer. 
The  Cumberland  Valley  Traction  Company  has  also  leased  the  Cum- 
berland Valley  Electric  Railway,  which  is  now  being  constructed  be- 
tween Carlisle  and  Boiling  Springs.  The  line  will  be  extended  to  Mt. 
Holly,  the  Carlisle  Indian  training  school,  and  also  to  Mechanicsburg, 
where  it  will  connect  with  the  road  of  the  Harrisburg  &  Mechanics- 
burg Company. 

Hartford,  Conn. — Work  on  the  electrical  construction  of 
forty-three  miles  of  road  is  being  pushed  by  the  Hartford  Street  Rail- 
way Company.  The  overhead  line  is  well  under  way,  the  Johns-Pratt 
insulating  materials  being  used. 

Lewiston,  Ont. — At  a  recent  meeting  of  the  directors  of  the 
Lewiston  &  Youngstown  Electric  Railroad,  a  committee  was  appointed 
to  obtain  the  right  of  way  for  the  road  building  along  what  is  known 
as  the  Crick  Road,  on  account  of  great  opposition  of  property  owners 
on  the  River  Road. 

Omaha,  Neb. — The  Council  Bluffs  &  Lake  Manawa  Electric 
Motor  Company  has  received  a  ten  year  franchise. 

Oneonta,  N.  Y. — It  is  said  that  capitalists  in  Oneonta  and  Rich- 
field Springs  are  actively  interested  in  an  effort  to  build  an  electric  rail- 
road between  the  two  towns. 

Pittsburgh,  Pa. — A  new  electric  road  is  to  be  built  from 
Castle  Shannon  to  this  city,  to  be  known  as  the  Knoxville,  Fair  Haven 
&  Mt.  Lebanon  Railway.  The  company  is  capitalized  at  $100,000. 
The  Knoxville  Land  Improvement  Company  and  the  Fair  Haven  Land 
Company  are  at  the  head  of  the  scheme.  The  president  of  the  new 
company  is  J.  F.  Grimes,  of  Knoxville,  and  the  treasurer  W.  W. 
Murray. 

Poughkeepsie,  N.  Y. — The  Poughkeepsie  &  Wappinger 
Falls  Railway  Company,  in  addition  to  the  orders  mentioned  in  our 
last  issue,  has  awarded  the  contract  for  trolley  line  insulators  to  the  H. 
W.  Johns  Manufacturing  Company,  and  the  registers  to  the  Lewis  & 
Fowler  Manufacturing  Company. 

Watertown,  Mass. — The  Watertown  Selectmen  have  been 
asked  by  the  Newtonville  &  Watertown  Street  Railway  Company  for 
an  extension  of  time  on  its  franchise  to  build  an  electric  road  on  North 
Beacon  Street  as  far  as  the  Boston  line. 


Personal. 


Mr.  A.  H.  Lewis,  has  formed  a  business  connection  with  the 
Abendroth  &  Root  Manufacturing  Company,  of  New  York.  Mr. 
Lewis  will  make  his  headquarters  in  Cincinnati. 

Mr.  Arthur  S.  Beves,  formerly  treasurer  and  assistant  secretary 
of  the  General  Electric  Company,  recently  opened  an  office  in  the  Edi- 
son Building,  44  Broad  Street,  New  York,  where  he  deals  in  invest- 
ment securities,  making  a  specialty  of  street  railway  securities. 

Mr.  Henry  G.  Issertel,  E.  E.,  has  formed  a  connection  with  the 
H.  W.  Johns  Manufacturing  Company,  of  New  York.  Mr.  Issertel 
was  formerly  manager  of  the  railway  department  of  Alexander,  Barney 
&  Chapin,  and  has  recently  been  engaged  as  a  consulting  electrical 
engineer. 

Mr.  A.  H.  Englund,  secretary  and  manager  of  the  International 
Register  Company,  of  Chicago,  made  a  trip  East  last  month  combining 
both  business  and  pleasure.  Mr.  Englund  reports  a  good  business  in 
portable  registers,  and  that  the  International  register  is  maintaining  its 
old  popularity. 

Mr.  Everett  K.  Day,  whose  name  is  familiar  to  our  readers 
through  interesting  experiments  conducted  by  him  in  electric  freight 
transportation  at  Sanford,  Me.,  called  at  our  office  last  month.  Mr. 
Day  has  resigned  his  position  as  superintendent  of  the  Mousam  River 
Electric  Railway  Company  at  Sanford. 

Mr.  Philip  Dawson,  of  London,  who  was  engaged  with  the  late 
Mr.  Anthony  Reckenzaun  in  engineering  work,  and  who  is  now  asso- 
ciated with  Mr.  R.  W.  Blackwell  of  that  city,  in  electrical  engineering, 
was  in  New  York  the  first  part  of  last  month.  Mr.  Dawson  is  spending 
some  time  in  this  country  inspecting  the  electric  railway  systems  here, 
and  before  his  return  will  visit  the  Pacific  slope. 

Mr.  Wm.  W.  Nugent,  of  Chicago,  Western  manager  for  C.  &  G. 
Cooper  &  Company,  met  with  an  accident  May  18,  which  confined  him 
to  his  room  for  several  weeks.  When  about  to  board  a  street  car  he 
was  struck  by  an  express  wagon.  No  bones  were  broken,  but  he  was 
severely  bruised  and  remained  unconscious  for  four  hours.  He  was 
taken  to  the  Alexian  Brothers  Hospital,  but  was  aftewards  removed  to 
his  home. 

M.  Pierre  Arbel,  managing  director  of  the  Societe  Anonyme  In- 
dustrielle  des  Etablissements  Arbel,  of  France,  has  recently  been  ap- 
pointed to  the  Order  of  the  Legion  of  Honor.  This  high  honor  was 
conferred  as  a  recompense  for  two  interesting  reports  on  Mines  and 
Metallurgy,  which  the  French  Government  requested  him  to  prepare, 
during  his  stay  at  Chicago,  as  delegate  to  the  World's  Columbian 
Exposition.  Mr.  Arbel,  it  is  interesting  to  state,  is  still  a  young  man, 
being  in  his  thirty-fifth  year. 


New  Publications. 


A  Catalogue  of  Rail  Sections.    Published  by  the  Illinois  Steel  Com- 
pany. 

The  1894  catalogue  of  the  Illinois  Steel  Company  contains  eighty- 
four  sections  of  types  of  rails  manufactured  by  it.  The  dimensions  of 
each  section  are  given,  together  with  the  weight  per  yard,  number  of 


tons  per  mile  of  track,  disposition  of  metal,  and  the  names  of  some  of 
the  principal  companies  using  that  particular  section.  Also  included  in 
the  catalogue  are  a  number  of  tables,  useful  in  railroad  construction, 
giving  the  number  of  spikes  used  per  mile  of  track,  crossties  required, 
etc. 

The  Steam  Engine  and  Other  Heat  Engines:  By  J.  A.  Ewing,  M.  A. 
Professor  of  Mechanism  and  Applied  Mechanics  in  the  University 
of  Cambridge.  400  pages.  MacMillan  &  Company,  New  York. 
Price  $3.75. 

During  the  last  few  years  there  has  been  published  a  large  number 
of  text  books  to  cover  the  theory  of  steam  and  other  heat  engines,  some 
of  which  are  important  additions  to  the  literature  on  this  subject.  One 
of  these  is  the  book  which  has  just  been  issued  by  MacMillan  &  Com- 
pany, and  from  the  pen  of  Professor  Ewing.  The  properties  of  steam 
and  the  general  theory  of  the  steam  engine  are  taken  up  in  a  careful 
and  systematic  manner.  Special  types  of  engines  are  not  described, 
but  the  general  characteristics  and  distinguishing  features  of  general 
types  are  given.  Altogether  we  can  unqualifiedly  recommend  this 
book  to  students  and  engineers. 

Handbook  of  Street  Railway  Track  and  Trolley  Equipment. 
Published  by  the  Pettingell-Andrews  Company,  of  72  and  74  Fed- 
eral Street,  Boston,  Mass. 

That  the  Pettingell-Andrews  Company  is  fully  prepared  to  supply 
all  equipment  useful  in  electric  railway  work  is  shown  by  the  new 
handbook  which  has  just  been  issued.  The  company  supplies  grooved 
and  T  rails  of  all  sizes,  from  35  lbs.  to  105  lbs.  to  the  yard,  spikes,  ties 
and  all  necessary  parts  of  track  construction;  insulators,  pull-offs  and 
all  parts  of  the  overhead  equipment,  including  the  well  known  "  West 
End  "  and  "  Emerson  "  types,  trolleys,  wire  cutters,  wrenches,  Davis 
tower  wagons,  commutators  and  commutator  bars,  wires  of  all  kinds, 
etc.  The  catalogue  contains  a  number  of  tables  of  useful  information 
in  the  equipment  of  lines,  giving  the  number  of  track  bolts,  spikes, 
etc.,  required  in  street  railway  construction;  definitions  of  technical 
terms  used,  formulae  for  estimating  sizes  of  wire,  etc.  The  manager 
of  the  railway  department  is  Frank  X.  Cicott. 


Obituary. 


John  H.  Dalzell,  one  of  the  best  known  street  railway  men  of 
Pittsburgh,  died  May  27,  at  his  residence,  Allegheny  City.  His  death 
was  the  result  of  a  complication  of  diseases  superinduced  by  liver  com- 
plaint. 

Mr.  Dalzell  was  born  sixty  years  ago  in  Pittsburgh.  His  early 
education  was  received  in  the  public  schools  of  this  city,  after  which  he 
attended  the  Western  University.  In  the  early  days  of  the  oil  business 
he  was  one  of  the  most  successful  operators,  and  retired  with  a  large 
fortune.  He  early  became  interested  in  street  railways.  He  was 
president  of  the  Pittsburgh,  Allegheny  &  Manchester  Traction  Com- 
pany and  an  official  of  the  Allegheny  Traction  Company,  besides  hold- 
ing stocks  of  numerous  other  rapid  transit  lines.  He  was  also  inter- 
ested in  the  Standard  Underground  Cable  Company  and  other  promi- 
nent corporations  of  Pittsburgh.  A  wife  and  two  daughters  survive 
him. 


Equipment  Notes. 


W.  D.  Hoffman  has  succeeded  Huxley  &  Hoffman  as  agent  of  the 
Buckeye  engine  in  Boston. 

The  American  Electrical  Works,  of  Providence,  R.  I.,  has  de- 
cided to  open  a  warehouse  and  sales  room  in  Chicago.  Francis  E. 
Donohoe  will  have  charge. 

The  Fishkill  Landing  Machine  Company,Fishkill-on-the-Hudson 
N.  Y.,  builder  of  the  Fishkill-Corliss  horizontal  and  vertical  engines 
will  shortly  issue  a  new  edition  of  its  catalogue. 

Charles  E.  Chapin,  of  136  Liberty  Street,  New  York,  is  doing  a 
large  business  in  general  electric  railway  supplies.  Mr.  Chapin  is  a 
manufacturers'  agent  and  deals  in  street  railway  material  of  all  kinds. 

Joseph  Sachs,  an  electrical  engineer  who  will  make  a  specialty  of 
assisting  inventors  in  working  out  their  ideas  in  a.practical  manner, 
has  recently  opened  an  office  in  the  Mutual  Life  Building,  32  Nassau 
Street,  this  city. 

F.  A.  Scheffler,  who  has  been  connected  with  the  Stirling  Com- 
pany for  the  last  year  as  its  sales  agent  in  New  York,  is  now  at  the 
Boston  office  of  the  company,  where  he  will  be  associated  with  J. 
Bradford  Sargent,  the  New  England  representative  of  the  Stirling 
Company. 

The  Lewis  &  Fowler  Manufacturing  Company,  of  Brooklyn, 
N.  Y.,  writes  us  that  the  contract  for  registers  for  the  cars  of  the 
Poughkeepsie  ( N .  Y.)  &  Wappinger  Falls  Railroad  Company  has  been 
awarded  to  it  and  not  to  another  company,  as  mentioned  in  our  last 
issue.  The  Lewis  &  Fowler  register  maintains  its  long  established 
popularity,  and  the  company  is  constantly  adding  new  lines  to  its  ex- 
tensive list  as  users  of  this  improved  register. 

The  Lewis  Electric  Company,  of  New  York,  has  put  upon  the 
market  an  electric  lighting  system  for  cars,  which  has  been  in  opera- 
tion with  success  for  a  considerable  time  on  one  of  the  cars  of  the  New 
York  &  Brooklyn  Bridge  cable  road.  The  company  has  recently  been 
reorganized,  and  a  large  interest  secured  by  Drexel  Morgan  &  Com- 
pany. G.  W.  Moslin  has  been  elected 'president  of  the  company,  with 
Messrs.  E.  H.  Johnson,  E.  West,  Jr.,  I.  N.  Lewis  and  H.  E.  Fanshawe 
as  directors. 
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The  Mather  Electric  Company,  of  Manchester,  Conn.,  is  receiv- 
ing encouraging  orders  for  its  new  direct  connected  and  belted  gener- 
ators both  for  lighting  and  railway  work.  The  well  known  capacity  of 
this  company  to  turn  out  first  class  and  highly  efficient  apparatus, 
gained  by  fourteen  years'  experience  in  the  business,  suffices  to  insure 
a  purchaser  confidence  in  these  erratic  times.  J.  Holt  Gates,  1139-40 
Monadnock  Building,  Chicago,  general  Western  agent,  reports  a  good 
steady  business. 

The  Gleason  &  Bailey  Manufacturing  Company,  of  New  York, 
the  manufacturer  of  hurry  up  wagons  for  street  railway  service,  writes 
us  that  its  shops  are  busily  employed  in  the  construction  of  these 
wagons  and  modern  fire  apparatus  for  which  the  company  has  a  large 
reputation.  The  towns  of  Plaquemine,  La.,  Gardiner,  Me.,  and  West 
Groton,  Mass.,  were  among  the  company's  customers  last  month.  The 
city  of  Cleveland,  O.,  has  also  placed  another  order  for  a  Gleason  & 
Bailey  steel  truck. 

The  Sterling  Supply  &  Manufacturing  Company,  of  New  York, 
is  installing  its  fender  on  the  cars  of  the  Broadway  cable  railwav, 
New  York.  This  fender  is  very  similar  to  that  used  on  the  Third 
Avenue  cable  railway  in  New  York  and  is  carried  directly  on  the  truck 
running  close  to  the  ground.  It  has  been  very  successful  on  the  Third 
Avenue  line,  and  as  it  takes  up  no  room  in  the  street,  being  entirely 
under  the  car,  seems  especially  adapted  to  the  requirements  of  the 
Broadway  service. 

The  Laconia  Car  Company,  of  Laconia,  N.  H.,  had  a  disastrous 
fire  at  its  works  on  June  3.  It  is  thought  that  the  conflagration  origin- 
ated from  the  paint  shop.  The  greater  part  of  the  loss  was  covered 
by  insurance.  The  company  states  that  it  will  begin  immediately  to 
rebuild  and  re-equip  the  destroyed  shops,  and  that  the  event  will  not 
materially  affect  its  business  or  ability  to  accept  new  contracts.  The 
management  promises  that  the  new  works  will  be  more  complete  and 
commodious  than  the  old. 

The  Phosphor  Bronze  Smelting  Company,  of  Philadelphia,  Pa., 
manufactures  the  well  known  "Elephant"  brand  alloys.  This  material 
has  proved  its  value  in  the  construction  of  machine  castings,  pinions, 
cog  wheels,  valves,  cylinder  linings,  plungers,  etc.,  where  toughness 
and  hardness  with  ability  to  resist  crystallization  and  corrosion  are 
desirable.  The  metal  has  also  been  successfully  employed  for  bells, 
steam  whistles,  rods  and  bolts.  The  company  also  manufactures  the 
"  Elephant"  brand  of  phosphor  bronze  bearing  metal. 

The  H.  W.  Johns  Manufacturing  Company,  of  New  York,  has 
been  kept  busy  in  filling  the  large  number  of  orders  received  for  line  appli- 
ances, insulators  and  insulating  material.  This  company  is  to  supply 
the  trolley  line  appliances  for  the  Nassau  Electric  Railway  Company, 
of  Brooklyn,  N.  Y.  Other  roads  which  will  use  the  John's-Pratt  in- 
sulators, and  whose  orders  have  been  received  recently,  are  the  Bridge- 
port Traction  Company,  of  Bridgeport,  Conn.,  the  Hartford  Street 
Railway  Company,  of  Hartford,  Conn.,  and  the  Poughkeepsie  &  Wap- 
pinger  Falls  Railway  Company,  of  Poughkeepsie,  N.  Y. 

F.  W.  Darlington,  consulting  and  electrical  engineer  of  Phila- 
delphia, Pa.,  has  moved  his  office  from  4210  Chestnut  Street  to  Room 
503  Girard  Building.  Philadelphia.  Mr.  Darlington  was  formerly 
chief  engineer  of  the  Philadelphia  Traction  Company,  and  had  previ- 
ously for  a  long  time  been  connected  with  the  Westinghouse  Electric 
&  Manufacturing  Company,  of  Pittsburgh,  Pa.,  for  whom  he  super- 
vised the  installation  of  a  large  number  of  electric  railway,  light  and 
power  plants.  Mr.  Darlington  is  prepared  to  submit  estimates,  plans 
and  specifications  for  electric  stations,  and  give  the  installation  of  such 
stations  his  personal  superintendence. 

A.  B.  Wetmore  &  Son  is  the  title  of  the  firm  which  will  carry  on 
hereafter  the  extensive  lumber  business  of  A.  B.  Wetmore  of  New 
York,  Wm.  H.  Wetmore,  son  of  A.  B.  Wetmore  having  been  made  a 
member  of  the  firm  June  I.  The  firm  will  carry  on  a  wholesale  busi- 
ness in  hard  woods.  North  Carolina  and  long  leaf  yellow  pine  by  car- 
load and  cargo,  and  will  make  a  specialty  of  ties  and  poles  for  street 
railway  companies.  Wm.  H.  Wetmore  has  been  connected  with 
the  business  in  New  York  and  the  South  since  June,  1884.  The  firm 
enjoys  an  excellent  reputation  among  street  railway  companies 
and  has  done  a  large  business  in  this  line. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Co.,  is  build- 
ing a  new  boiler  house  for  the  Coe  Brass  Manufacturing  Company,  at 
Torrington,  Conn.,  and  has  also  received  the  contract  for  the  roof  of 
the  new  electric  light  station  belonging  to  the  Flatbush  Gas  Company, 
at  Flatbush,  N.  Y.  This  building  will  be  sixty  feet  wide  and  seventy- 
three  feet  long,  divided  into  a  dynamo  room  and  boiler  house,  and  the 
roof  of  the  building  will  be  covered  with  that  company's  patent  anti- 
condensation,  corrugated  iron  roof  covering.  The  Berlin  Iron  Bridge 
Company  has  appointed  W.  E.  Sterns  its  purchasing  agent,  to  fill 
the  vacancy  caused  by  the  death  of  Wm.  H.  Riley. 

The  Clonbrock  Steam  Boiler  Works,  the  sole  manufacturer  of 
the  Morrin  Climax  Steam  Generator,  of  Brooklyn,  N.  Y.,  informs  us  of 
the  following  contracts  for  Climax  boilers  during  one  week  of  last 
month:  The  United  Electric  Light  &  Power  Company,  East  29th 
Street,  New  York  City,  10,000  H.  p.;  Thomson-Houston  Electric 
Company,  East  24th  Street,  New  York  City,  1,000  H.  P.;  Newark 
Electric  Light  &  Power  Company,  Newark,  N.  J.,  2,000  H.  P.;  Cen- 
tral Railway  &  Electric  Company,  New  Britain,  Conn.,  1,000  H.  P.; 
Edison  Electric  Illuminating  Company,  of  Brooklyn,  N.  Y.,  4,000  H.  P. . 
for  the  first  district  station  of  this  company  on  Pearl  Street. 

George  Cradock  &  Company,  of  Wakefield,  England,  write  us 
that  their  last  rope  to  be  removed  from  the  North  Chicago  tunnel 
worked  eighty-eight  days  and  was  at  last  taken  out  on  account  of  its 
being  worn  too  small  for  the  grippers  to  take  hold  of  it.    This  cable  as 


mentioned  in  our  last  issue,  was  installed  February  11,  and  removed 
May  7.  Although  having  made  this  excellent  record,  it  is  still  good 
enough  for  use  and  will  be  employed  on  the  South  Clark  Street  cable 
line.  The  previous  tunnel  rope  supplied  by  George  Cradock  &  Com- 
pany was  taken  out  December  2,  after  running  ninety-eight  days,  and 
was  put  to  work  again  on  the  South  Clark  Street  line  on  May  12. 

The  Central  Electric  Heating  Company,  of  New  York,  has  been 
carrying  on  a  series  of  tests  to  determine  the  amount  of  current  required 
in  heating  electric  cars  with  heaters  of  its  make.  The  company  has 
sent  us  a  number  of  reports  of  tests  made  on  the  line  of  the  Atlantic 
Avenue  Railway  Company  of  Brooklyn,  giving  the  amperage  with 
different  cars  and  under  different  conditions  of  weather.  In  most  of 
these  tests  five  thermometers  were  carried  on  each  car,  three  of  these 
usually  being  located  at  different  points  inside  the  car  and  two  on  the 
outside.  The  records  show  that  a  comparatively  small  amount  of  cur- 
rent is  required  to  properly  heat  the  cars,  even  under  the  most  adverse 
conditions  of  weather. 

Chas.  A.  Schieren  &  Company,  of  New  York,  write  us  that  last 
fall  the  Bangkok  Tramway  Company,  Limited,  Bangkok,  Siam,  re- 
ceived two  of  their  fourteen  inch  perforated  electric  leather  belts. 
Upon  the  arrival  of  the  belts  at  their  destination  they  were  immediately 
put  into  use  on  Brush  generators  for  the  electric  railway,  on  the  Short 
system  in  operation  there.  In  a  letter  written  to  the  Brush  Electric 
Company,  January  16,  1894,  Mr.  Aage  Westenholz,  among  other  items 
of  interest,  states  regarding  the  belting  as  follows:  "  The  belting  is 
also  running,  and  has  so  far  given  us  extreme  satisfaction;  our  chief 
engineer  can  in  fact  scarcely  find  terms  to  express  his  admiration  for 
its  fine  appearance  and  smooth  running." 

The  Pettingell  Andrews  Company,  of  Boston,  Mass.,  is  making 
large  sales  of  commutator  bars  for  the  Billings  &  Spencer  Company, 
as  well  as  a  large  number  of  other  electric  railway  specialties.  The 
company  has  issued  a  large  number  of  cards  upon  which  is  mounted 
a  sample  of  the  Billings'  patent  commutator  bars.  These  bars  are  drop 
forged  and  are  particularly  guaranteed  to  be  free  from  blow  holes, 
porosity  and  all  imperfections.  The  sample  shown  on  the  card  gives 
an  excellent  idea  of  the  finished  product.  The  company  is  also  send- 
ing out  in  the  same  way  a  sample  of  the  Billings  &  Spencer  No.  262 
wrench,  unfinished.  The  company  reports  having  closed  a  large  num- 
ber of  contracts  for  overhead  line  material. 

The  Mica  Insulator  Company,  of  New  York,  sole  manufacturer 
of  micanite  plates,  commutator  segments,  rings,  washers,  cloth,  paint, 
etc.,  for  electrical  insulation,  has  recently  published  a  new  catalogue 
devoted  to  the  subject  of  micanite.  This  company's  line  of  micanite 
insulators  is  being  increased  constantly,  and  the  catalogue  embraces  a 
number  of  new  features,  and  is  complete  as  far  as  it  goes.  The  com- 
pany has  met  with  deserved  success  in  its  introduction  of  micanite  as 
an  insulator.  This  material  has  given  universal  satisfaction,  and  the 
managers  of  the  company  tell  us  that  their  sales  have  steadily  in- 
creased, the  month  of  May  being  the  largest  in  spite  of  the  dull  times. 
They  have  also  introduced  micanite  in  Europe,  and  the  demand  has 
steadily  increased  from  that  section. 

The  Ellis  Manufacturing  Company,  of  218  S.  4th  Street,  Phila- 
delphia, Pa.,  is  the  title  of  a  corporation  which  is  now  manufacturing 
the  Hansell  electric  equalizing  truck.  The  officers  of  the  company  are 
Harvey  Ellis,  president,  and  Joel  C.  Hancock,  secretary  and  treasurer. 
Both  of  these  gentlemen  are  well  known  in  the  steel  and  street  railway 
trades,  having  been  for  about  eighteen  years  connected  with  the  Cam- 
bria Iron  Company.  The  truck  of  this  company  is  a  novelty  from  the 
fact  that  the  equalizing  bar  is  outside  of  the  journals,  giving  easy  riding 
and  preventing  oscillation.  It  is  constructed  on  pure  mechanical 
principles,  and  has  received  the  most  flattering  criticisms  from  the  rail- 
way and  mechanical  engineers  throughout  the  country  who  have 
inspected  it.  While  the  truck  is  in  no  respect  a  cheap  one,  the  manu- 
facturers believe  that  they  will  be  able  to  meet  the  market. 

The  Foster  Automatic  Safety  Guard  Company,  of  New  York, 
whose  orders  for  fenders  in  Paterson  and  Hoboken  were  mentioned  in 
our  last  issue,  has  received  the  following  letter  from  M.  R.  McAdoo, 
manager  of  the  Paterson  Railway  Company.  "  The  Paterson  Railway 
Company  have  decided,  after  making  trials  and  tests  of  several  safety 
guards  on  our  cars,  to  adopt  your  form,  and  we  desire  you  to  make 
immediate  arrangements  to  place  them  on  all  our  cars.  I  am  person- 
ally very  much  pleased  with  the  simplicity  and  automatic  action  of 
the  cradle,  and  after  making  thorough  tests  of  all  best  known  guards 
on  the  market  have  recommended  its  adoption  by  our  company."  This 
company  has  recently  established  a  factory  at  Paterson,  N.  J.,  and  is 
now  able  to  turn  out  fenders  rapidly.  The  work  of  equipment  of  the 
cars  of  the  Paterson  Railway  Company  is  going  on  rapidly. 

The  Ball  &  Wood  Company,  of  New  York,  mentions  to  us, 
among  recent  contracts,  that  of  the  Poughkeepsie  &  Wappinger  Falls 
Electric  Railway  Company  which  has  given  an  order  for  two  Ball  & 
Wood  300  H.  P.,  cross  compound  engines.  The  Ball  &  Wood  engines 
will  also  be  furnished  to  the  Manayunk  &  Roxborough  Incline  Plane 
Railway,  Yonkers  Railway  Company,  Athol  Gas  &  Electric  Company, 
of  Athol,  Mass.,  and  for  the  Geneva  Brush  Light  &  Power  Company, 
of  Geneva,  N.  Y.,  all  for  railroad  purposes.  The  Ball  &  Wood  Com- 
pany has  received  so  many  orders  recently  that  the  managers  have 
found  it  necessary  to  increase  their  factory  force  by  the  addition  of  a 
night  gang.  Beginning  May  28,  the  company's  works  have  been  run 
to  their  full  capacity  twenty-four  hours  a  day,  which  speaks  well  for 
the  reputation  of  the  company's  engines,  and  the  excellent  service 
which  they  are  giving  on  many  roads. 

The  Ball  &  Wood  Company,  of  New  York,  has  again  been  suc- 
cessful in  securing  through  its  secretary  and  treasurer,  Mr.  Vincent, 
one  of  the  largest  power  contracts  which  has  recently  been  placed. 


July,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


477 


The  order  comprises  six  Ball  &  Wood  improved,  cross  compound,  con- 
densing engines,  of  300  H.  P.  each,  for  the  Hartford  Street  Railway 
Company,  of  Hartford,  Conn.  It  is  this  type  and  make  of  engine 
which  has  proved  so  economical  and  efficient  at  the  Grand  Street 
station  ot  the  Consolidated  Traction  Company  in  Jersey  City,  where 
the  duty  has  been  most  severe  and  the  engines  subjected  to  almost 
constant  overloads  of  from  20  to  50  per  cent.,  pending  the  increase  of 
the  power  plant.  The  factory  of  the  Ball  &  Wood  Company  has  been 
running  twenty-four  hours  per  day  since  about  June  I,  and  this  Hart- 
ford contract  will  permit  no  diminution  of  its  forces  for  some  weeks. 
In  times  like  these  such  activity  is  unusual,  and  it  reflects  the  popu- 
larity of  these  engines,  which  are  indeed  remarkable  for  their  reliability. 

Stern  &  Silverman,  of  Philadelphia,  report  business  as  very 
active.  In  the  railway  department  they  have  contracts  for  the  recon 
struction  of  the  Brigantine  Transit  Company's  road  at  Brigantine.  N. 
J.,  seven  miles  in  length  on  trestle  construction;  at  Altoona  the  Bell- 
wood  extension  of  the  Logan  Valley  road  for  the  Pennsylvania  Rail- 
road, eight  miles  in  length;  also  the  Roxborough  Incline  Plane  &  Rail- 
way, six  miles  long,  running  from  Philadelphia  to  Barren  Hill.  In  the 
steam  department  they  report  600  H.  P.  boiler  plant  for  the  Roxborough 
road,  and  two  300  H.  P.,  Ball  &  Wood  compound  condensing  engines; 
one  10  X  it  in.,  direct  connected  Ball  &  Wood  engine  for  Dooner's 
Hotel,  Philadelphia;  one  10  X 11  in->  direct  connected,  Ball  & 
Wood  engine  for  the  Mann  Building,  Philadelphia,  and  one  8X  10  in. 
engine  for  the  boat  "  Havana."  In  the  lighting  department  they 
have  contracts  under  way  for  a  central  station  at  Overbrook,  N.  J. ; 
the  lighting  of  the  Episcopal  Hospital,  Philadelphia:  electrical  equip- 
ment of  the  river  boat  "  Havana;"  and  an  arc  plant  for  the  pleasure 
pavilions  at  Brigantine  Beach,  N.  J. 

The  American  Tool  &  Machine  Company,  of  Boston,  whose 
factories  are  located  at  Hyde  Park,  Mass  ,  and  whose  main  office  is  at 
84  Kingston  Street,  and  which  has  been  prominent  in  its  special  line 
for  over  thirty  years,  has  just  announced  an  important  change  in  its 
officials.  E.  C.  Huxley,  who  is  well  known  in  Boston's  business  cir- 
cles, and  who  has  earned  for  himself  especial  distinction  in  the  line  of 
mill  construction  work,  becomes  its  president  and  general  manager, 
and  W.  H.  Hoffman,  who  has  for  a  number  of  years  been  more  or  less 
associated  with  Mr.  Huxley  in  his  labors,  and  who  was  for  a  long 
period  general  superintendent  of  the  Eastern  works,  at  Hartford,  Conn., 
of  the  Buckeye  Engine  Company,  has  been  appointed  the  general 
superintendent  of  the  company.  The  other  officials  of  the  company 
are  M.  H.  Barker,  chief  engineer,  W.  O.  Lincoln,  treasurer,  and  M.  M. 
Whipple,  superintendent  of  the  sales  department.  These  gentlemen 
have  been  connected  with  the  company  for  a  long  time,  and  are  favor- 
ably known  to  the  trade.  It  can  be  confidently  stated  that  the  future 
of  this  company  promises  to  be  unusually  successful. 

The  Westinghouse  Electric  &  Manufacturing  Company,  of 
Pittsburgh,  Pa.,  reports  through  its  St.  Louis  representative,  Guido 
Pantaleoni,  608  American  Central  Building,  that  city,  the  sale  of  forty 
twenty-five  horse  power,  single  reduction  motors  to  the  Lindell  Rail- 
way Company,  of  St.  Louis.  There  are  now  240  Westinghouse  single 
reduction  motors  in  use  on  this  company's  lines  and  those  of  the 
Compton  Heights,  Union  Depot  &  Merchants'  Terminal  Railway  and 
Taylor  Avenue  Railway  Companies.  The  Westinghouse  Company 
has  gained  the  best  possible  reputation  in  St.  Louis  as  elsewhere  for 
the  superiority  of  its  motors,  dynamos  and  everything  else  in  the  line 
of  street  railway  equipments.  It  is  also  receiving  its  share  of  the  elec- 
tric lighting  business.  The  Missouri  Electric  Light  &  Power  Com 
pany,  of  St.  Louis,  has  recently  installed  a  large,  direct  coupled  West- 
inghouse engine  and  generator  in  this  plant.  This  is  the  largest  incan- 
descent lighting  station  in  St.  Louis,  and  its  entire  equipment  of  over 
3,000  H.  p.  consists  of  Westinghouse  apparatus  only.  The  Southern 
Railway  Company,  of  St.  Louis,  reports  that  it  is  highly  pleased 
with  the  Westinghouse  twenty  horse  power,  single  reduction  motors, 
which  were  sold  to  it  some  time  ago,  and  that  its  repair  account  has 
been  greatly  reduced  as  far  as  the  Westinghouse  motors  are  concerned. 

The  Gilbert  &  Barker  Manufacturing  Company,  of  New  York, 
and  Springfield,  Mass.,  has  issued  a  circular  descriptive  of  the  aerated 
fuel  process  of  the  company.  By  the  system  of  this  company  oil  is 
used  as  fuel,  and  at  the  burner  is  atomized  and  mixed  with  air.  The 
flame,  as  a  result,  is  clean,  dry  and  smokeless,  and.it  is  claimed, in  every 
particular  similar  to  that  furnished  by  the  purest  of  coal  or  natural  gas. 
The  company  has  found  that  by  its  system  the  amount  of  oil  required 
to  equal  a  ton  ol  anthracite  coal,  is  from  60  to  120  gals.  Aside  from 
the  saving  in  first  cost  of  fuel,  the  oil  of  course  presents  a  great  many 
advantages  over  coal.  The  number  of  users  ol  this  fuel  is  large,  as 
will  be  seen  at  a  glance  over  the  testimonials  received  by  the  company. 
Among  those  manufacturers  and  corporations  whose  names  are  most 
familiar  to  street  railway  managers  and  who  are  using  the  system  may 
be  mentioned  the  following:  Boston  &  Albany  Railroad;  Brooks  Loco- 
motive Works,  Dunkirk,  N.  Y.;  Chapman  Valve  Company.  Indian 
Orchard.  Mass. ;  Hall  Steam  Pump  Company,  Allegheny,  Pa.;  The 
Scovill  Manufacturing  Company,  Waterbury,  Conn.;  Fibre  Conduit 
Company,  Orangeburgh,  N.  Y.;  Berlin  Iron  Bridge  Company,  East 
Berlin  Conn.;  The  Brownell  &  Company,  Dayton,  O. ;  Harlan  & 
Hollingsworth,  Wilmington ,  Del. ;  Rhode  Island  Locomotive  Works, 
Providence  R.  I.;  Libbey  Glass  Company,  Toledo,  O.;  American 
Wire  Glass  Manfacturing  Company,  Philadelphia,  Pa.;  Okonite  Com- 
pany, Passaic,  N.  I. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y., 
whose  electric  heating  system  is  well  known,  has  decided  to  put  on  the 
American  market  an  improved  lighting  system.  As  the  result  of  most 
close  and  careful  investigation  the  company  has  decided  to  adopt  the 
Pope  system,  which  is  so  widely  used  in  Great  Britr.in,  and  has 
acquired  the  ownership  for,  and  sole  right  of  introducing  this  system 


into  the  United  States.  In  order  that  it  may  be  thoroughly  understood 
that  the  Pope  system  is  in  no  way  experimental,  we  may  mention  that 
it  has  been  in  operation  on  most  of  the  large  English  railways  since 
the  year  1886,  and  that  up  to  the  present  time  over  14,000  cars  have 
been  equipped  therewith  by  English  railway  companies,  among  them 
the  following:  London  &  Northwestern  Railway  Company,  3,693 
cars;  Lancashire  &  Yorkshire  Railway  Company.  2,q42  cars;  Great 
Northern  Railway  Company.  2,057  cars,  and.  the  North  Eastern  Rail- 
way Company,  835  cars.  The  company  has  already  entered  into 
contracts  for  equipping  a  considerable  number  of  cars  in  the  United 
States,  and  has  begun  or  completed  arrangements  for  the  erection  of 
gas  plants  at  the  principal  railroad  centers.  The  system  is  said  to  be 
interchangeable  with  the  "  Pintsch  "  system,  and  precisely  the  same 
gas  may  be  used  in  both.  The  Consolidated  Car  Heating  Company 
made  an  exhibit  of  the  Pope  system  at  the  Master  Car  Builders'  and 
Master  Mechanics'  conventions  at  Saratoga,  and  attracted  considerable 
attention  by  the  quality  of  material,  excellent  workmanship,  and  neat- 
ness of  design  of  the  apparatus  exhibited  there. 

The  Electrical  &  Mechanical  Engineering  &  Trading  Com- 
pany, of  New  York,  which  was  organized  only  a  little  more  than  a 
year  ago,  has  already  been  awarded  a  large  number  of  contracts. 
Among  others  may  be  mentioned  the  following:  Contract  for  car 
house,  cars,  motors,  trucks  and  generators  for  Hoosick  Railway  Com- 
pany, Hoosick  Falls,  N.  Y.  Contract  for  an  electric  light  station  and 
complete  equipment  at  Rumsen  Neck,  N.  J.,  for  Rumsen  Improvement 
Company.  Contract  for  electric  lighting  in  new  addition  to  Bucking- 
ham Hotel,  New  York  City.  Contract  for  underground  conduit  sys- 
tem, telephone  system  and  electrical  conductors  for  J.  C.  Hoagland  and 
Raymond  Hoagland,  Rumsen  Neck,  N.  J.  Consulting  engineers  for 
Trinidad  Electric  Light  &  Power  Company,  Port  of  Spain,  Trinidad. 
Contract  for  electric  lighting  system,  underground  conduits,  pole  line, 
etc.,  for  Edward  Kemp,  Esq.,  Rumsen  Neck,  N.  J.  Supervising  and 
consulting  engineers  for  Poughkeepsie  City  &  Wappinger  Falls  Elec- 
tric Railway  Company.  This  railway  system  will  involve  a  600  H.  P. 
steam  plant,  compound,  condensing  engines  and  direct  driven  genera- 
tors; there  will  be  some  fine  long  distance  work,  as  one  section  of  the 
road  extends  ten  miles  to  the  towns  of  Wappinger  Falls  and  New 
Hamburg,  operating  cars  in  and  between  both  towns.  The  plant  will 
incorporate  the  use  of  Stirling  boilers,  compound,  condensing  Ball  & 
Wood  engines,  direct  driven  General  Electric  generators  and  General 
Electric  800  motors.  Mr.  Vail  gives  all  the  business  of  his  company 
his  personal  attention,  and  turns  out  none  but  the  best  of  engineering 
and  construction.  The  company  has  pleasant  and  commodious  offices 
at  39  Cortlandt  Street,  and  here  may  be  found  some  of  the  most 
experienced  engineers  engaged  in  the  business. 

The  United  States  Headlight  Company,  of  Utica,  N.  Y.,  is  the 
title  of  anew  corporation  organized  with  a  capital  of  $1,500,000  to 
manufacture  locomotive,  electric,  cable,  motor  car  and  other  headlights. 
The  company  is  well  equipped  for  the  manufacture  of  headlights,  hav- 
ing purchased  all  the  machinery,  tools,  patterns,  etc.,  of  the  following 
well  known  companies:  M.  M.  Buck  &  Company,  The  Dayton  Manu- 
facturing Company,  Kelly  Lamp  Company,  Steam  Gauge  &  Lantern 
Company,  I.  A.  Williams  &  Company,  and  The  Adams  &  Westlake 
Company,  together  with  thirty-two  letters  patent  and  a  number  of 
applications  for  patents,  covering,  it  is  claimed,  all  of  the  standard 
devices  for  illuminated  numbers  and  signals  in  headlights  and  other 
desirable  improvements  therein.  It  is  the  intention  of  the  United 
States  Headlight  Company  to  unite  with  the  patents  and  facilities  thus 
acquired,  the  result  of  over  forty  years'  experience  in  manufacturing 
headlights,  for  the  purpose  of  err  bodying  in  them  the  latest  improved 
devices  which  will  add  to  the  design,  convenience  and  durability;  fur- 
nishing headlights  for  all  purposes  superior  to  any  heretofore  supplied, 
at  the  lowest  possible  price  consistent  with  first  class  material  and 
workmanship.  Selling  agents  for  this  company  will  be  conveniently 
located  in  the  best  distributing  points  of  the  country,  who  will  carry  in 
stock  a  full  line  of  standard  headlights  and  parts  thereof,  for  the  pur- 
pose of  filling  all  orders  promptly.  This  company  having  secured 
these  valuable  patents  and  assumed  the  litigation  now  in  progress, 
railroads  and  others  purchasing  its  goods  will  thereby  protect  them- 
selves from  action  for  infringement.  The  co-operation  of  buyers  is 
earnestly  solicited  in  recognizing  the  object  in  view  and  the  patented 
rights  it  has  acquired.  While  it  is  desirous  to  avoid  controversy,  it 
will,  whenever  necessary,  ask  the  courts  to  sustain  the  validity  of  its 
patents. 

WESTERN  NOTES. 

The  Barney  &  Smith  Car  Company,  of  Dayton,  O.,  has  been 
awarded  the  contract  for  fifty-six  of  the  110  new  cars  recently  ordered 
by  the  Cincinnati  Street  Railway  Company. 

James  H.  Harris,  Chicago  agent  of  the  Heine  Safety  Boiler  Com- 
pany has  removed  his  office  from  No,  28  McVicker's  Theatre,  where 
he  has  been  located  for  seven  years,  to  1521  Monadnock  Building. 

The  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati,  O., 
has  just  shipped  two  carloads  of  machinery  to  be  forwarded  to 
its  various  customers  in  England,  Germany,  Austria  and  South 
America.  This  company's  export  business  has  increased  fully  50  oer 
cent,  since  the  first  of  this  year,  which  it  attributes  directly  to  its  recent 
exhibit  at  the  World's  Fair. 

The  McGuire  Manufacturing  Company,  of  Chicago,  writes  us 
that  it  has  purchased  the  Christensen  air  brake  which  has  shown 
excellent  results  on  a  number  of  electric  railways  already.  The  Mc- 
Guire Manufacturing  Company  is  preparing  to  manufacture  this  air 
brake  on  a  large  scale  and  expects  to  offer  it  to  street  railway  companies 
at  a  satisfactory  price  and  with  an  absolute  guarantee  that  the  brake 
will  do  its  work  perfectly. 
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The  Simplex  Electrical  Company,  of  Chicago,  writes  us  that  the 
relations  heretofore  existing,  bv  which  George  Cutter  has  been  acting 
as  the  company's  Western  selling  agent,  have  been  dissolved.  The 
company's  Chicago  office  will  hereafter  be  located  at  1 1 37  and  1138 
Monadnock  Block,  and  H.  R.  Hixson,  who  has  for  some  time  been 
identified  with  the  company's  interests  in  Chicago,  will  be  in  charge. 
A  stock  of  Simplex  wire  will  be  kept  on  hand,  from  which  prompt 
shipments  can  be  made.  * 

The  "Western  Electrician,"  of  Chicago,  has  published  acircular 
entitled  "Facts  and  Fancies."  This  contains  a  comparison  of  the  ad- 
vantages of  an  Eastern  and  a  Western  paper  as  an  advertising  medium, 
and  is  written  in  a  bright  and  pithy  style.  Also  included  is  an  article 
on  the  publication  offices  of  the  "  Western  Electrician  "  accompanied 
by  handsome  engravings.  We  congratulate  our  Western  contemporary 
on  the  success  which  it  has  made. 

Philip  G.  Roeder,  of  Cleveland,  O. ,  has  recently  published 
an  "Exporters'  Handbook  of  Mexico"  comprising  a  carefully  revised 
list  of  bankers,  merchants,  professional  men,  etc.,  in  the  different 
cities  of  the  republic  of  Mexico.  The  object  of  the  book  is  to  enable 
manufacturers  to  increase  their  trade  in  these  cities  by  direct  corres- 
pondence. The  work  includes  the  names  of  the  steam  railroads  in  the 
different  cities,  but  not  the  street  railway  companies.  The  price  of  the 
book  is  $2. 

The  Partridge  Carbon  Company,  of  Sandusky,  O.,  is  the  manu- 
facturer of  the  Partridge  self  lubricating  motor  brush,  which  is  giving 
good  satisfaction  on  a  number  of  leading  railways.  The  company 
claims  that  dynamo  users  need  have  no  more  trouble  with  their  com- 
mutators if  they  adopt  these  goods.  The  special  points  claimed  for 
these  brushes  are  that  they  will  wear  one-fourth  longer,  keep  the  com- 
mutator in  perfect  condition,  and  need  no  oil  or  grease  of  any  kind. 
The  company  numbers  among  its  customers  a  number  of  leading  street 
railway  companies. 

The  Ohio  Brass  Company,  of  Mansfield,  O.,  as  will  be  seen  from 
the  illustrated  article  in  our  reading  columns  has  recently  added  a  new 
device  for  a  trolley  wire  support  to  its  already  complete  line  of  con- 
struction material.  The  company  is  always  on  the  lookout  for  new 
articles  of  merit  which  will  interest  the  trade,  and  fill  any  wants.  The 
•company  reports  the  manufacture  of  many  special  devices  embodying 
the  ideas  of  the  operators  of  the  local  roads  as  the  companv's  facilities 
tor  turning  out  this  class  of  work  are  unsurpassed.  Large  orders  and 
numerous  inquiries  are  received  with  a  regularity  that  cannot  fail  to  be 
gratifying. 

The  Mason  Electric  Company,  Chicago,  finding  its  office  and 
storeroom  too  small  for  its  growing  business,  has  secured  a  lease  of  the 
store,  7  Adams  Street,  directly  opposite  the  Pullman  Building.  This 
location  is  one  of  the  best  in  the  city,  and  the  store  is  well  fitted  for 
the  purposes  intended.  The  original  company  started  by  Mr.  Mason 
was  for  several  years  at  11  Adams  Street,  where  a  large  business  was 
built  up,  which  is  being  continued  by  the  present  company.  The  com- 
pany confines  itself  to  the  manufacture  and  sale  of  electric  railway  sup- 
plies only  and  is  a  recognized  authority  in  this  particular  line  of  business. 

The  Shultz  Belting  Company,  of  Broadway  and  Barton  Street, 
St.  Louis,  controls  a  large  portion  ol  the  leather  belt  trade  between  the 
United  States  and  foreign  countries.  The  company's  agents  in  the 
principal  cities  of  the  world  keep  the  home  office  constantly  posted  as 
to  the  wants  of  foreigners  in  the  belt  line,  and  many  orders  of  this  kind 
are  the  result.  The  Shultz  Company  recently  received  large  orders 
from  Russia  and  India.  There  is  no  reason  for  the  company's  large 
foreign  trade,  other  than  the  unexampled  superiority  of  its  product  and 
its  correct  method  of  doing  business.  The  company's  orders  from 
various  points  in  this  country  are  very  large,  and  its  extensive  works 
are  in  constant  opeiation  as  a  consequence  of  these  and  its  foreign 
trade. 

The  Dodge  Manufacturing  Company,  of  Mishawaka,  Ind.,  man- 
ufacturer of  wood  split  pulleys  and  power  transmitting  machinery,  has 
established  a  New  York  branch  at  43  and  45  Dey  Street,  under  the  charge 
of  S.  W.  Schuyler.  The  company  will  keep  in  stock  here  wooden  pul- 
leys of  all  sizes,  shafting,  hangers,  rope  transmission  apparatus  and,  in 
fact,  all  machinery  which  enters  into  the  power  transmission  line.  The 
company  will  also  have  a  small  fitting  machine  shop  at  this  place, 
where  there  will  be  facilities  for  the  cutting  of  shafts,  boring  boxes,  etc. 
Mr.  Schuyler  reports  that  the  rope  transmission  business  is  growing, 
and  that  the  company  has  taken  a  large  number  of  contracts  for  its  well 
known  apparatus,  including  a  number  of  orders  for  cast  iron  center, 
wood  rim  flywheels.  The  company  has  just  opened  a  Boston  office  at 
137  Purchase  Street,  in  charge  of  F.  W.  Underwood. 

The  Buckeye  Engine  Company,  of  Salem,  O. ,  wishes  to  inform 
irs  customers  ^nd  friends,  through  the  Street  Railway  Journal,  that 
in  the  June  issue  of  that  paper  it  was  incorrectly  stated  that  the  Buckeye 
Company  had  just  established  a  St.  Louis  office.  This  company  has 
had  an  office  in  St.  Louis  for  several  years  past.  The  office  is  not  in 
the  Security  Building,  that  city,  as  stated  in  the  item  referred  to,  but 
at  511  Commercial  Building.  The  company's  St.  Louis  agent  is  A.  M. 
Morse.  This  gentleman  informs  us  that  he  has  recently  received  an 
order  for  a  1 50  H.  P.  Buckeyeenginefromthe  Blooming  ton  (111.)  Electric 
Railway.  This  is  the  third  Buckeye  engine  which  has  been  purchased 
by  that  company.  The  vertical,  cross  compound  Buckeye  engine,  which 
is  being  built  in  sizes  from  150  to  1,000  H.  P.,  is  meeting  with  great 
favor  for  electric  railway  service,  and  the  company  reports  a  large 
number  of  new  orders. 

The  Card  Electric  Company,  of  Mansfield,  O.,  whose  motor 
equipment  was  described  in  our  last  issue,  is  creating  quite  a  stir  among 
street  railway  men.  The  controlling  stand  has  made  quite  a  hit  on 
account  of  its  simplicity.  On  a  central  shaft  are  placed  eight  cams, 
insulated  by  hard  rubber  tubing,  and  held  in  place  by  hard  rubber  pins. 


Opposite  each  cam  is  a  switch  fastened  by  a  bracket  to  the  back,  near 
the  shaft.  Each  switch  is  provided  with  contact  pieces  to  engage  with 
clips  on  binding  blocks  fastened  to  the  back.  It  is  easy  to  see  that  the 
controller  consists  simply  of  a  series  of  break  switches,  doing  entirely 
away  with  all  the  inefficient  sliding  contacts,  etc.,  so  noticeably  bother- 
some in  other  controllers.  J-  Holt  Gates,  1 1 39  40  Monadnock  Building, 
Chicago,  Western  agent,  reports  many  inquiries  and  an  encouraging 
amount  of  work  on  hand.  A  recent  catalogue  gotten  out  by  this  com- 
pany is  very  tasteful  and  carefully  prepared  to  give  full  details  on  both 
motor  and  necessary  apparatus.  Card  motors  have  been  in  operation 
for  some  months  in  Fremont  and  Mansfield,  O. ,  where  they  have  given 
entire  satisfaction. 

The  Independent  Electric  Traction  Company,  of  the  old  Colony 
Building,  Chicago,  has  secured  the  right  to  manufacture  the  Patton 
motors,  the  invention  cf  W.  H.  Patton,  of  Chicago.  The  principle  of 
this  motor,  which  has  been  described  in  former  issues,  it  will  be  re- 
membered, consists  of  the  combination  of  a  gas  engine,  electric  gener- 
ator, storage  battery  and  electric  railway  motor.  The  generator  is 
driven  by  a  gas  motor  and  is  used  to  start  the  battery  which  delivers 
the  current  to  the  motor  as  required.  In  this  way  a  constant  load  is 
kept  on  the  generator,  which  is  of  the  shunt  wound  type.  A  car 
equipped  with  this  system  is  now  in  operation  on  the  Calumet  Electric 
Railway  line  at  67th  Street,  Chicago,  where  it  is  running  on 
an  8  per  cent  grade,  and  drawing  a  standard  size  trailer.  The  motor 
car  seats  comfortably  thirty-six  persons,  although  it  is  but  sixteen  feet 
long.  The  power  required  when  pulling  the  trailer  is  not  great,  as  the 
engine  consumes  but  twenty  gallons  of  gasoline  during  twelve  hours' 
run.  The  expense  of  operation  is  said  to  be  about  $1  a  day,  and  the 
car  weighs  15,000  lbs.,  as  against  12,000  lbs.,  the  weight  of  a  similar 
sized  trolley  car. 

The  Laclede  Car  Company,  of  4500  North  Second  Street,  St. 
Louis,  informs  us  that  its  shops  are  full  of  work,  that  they  have  been  so 
throughout  the  winter,  and  that  from  present  prospects  they  will  con- 
tinue to  be  so  during  the  summer.  Most  of  the  cars  now  building  are 
for  Philadelphia,  Pa.,  and  a  number  of  other  Eastern  cities.  The  car 
company  recently  received  an  order  from  the  Consolidated  Traction 
Company,  of  Newark,  N.  J.,  for  fifty  open  motor  cars  to  be  operated 
on  the  Jersey  City,  N.  J.,  lines.  These  will  be  very  similar  to  the 
open  cars  being  sent  by  the  car  company  to  Philadelphia,  Pa.,  being 
each  equipped  with  two  twenty-five  horse  power  Weslinghouse  single 
reduction  motors,  extraordinarily  large  buffers,  but  with  nine  benches 
instead  of  eight.  The  Laclede  Company  also  sent  some  very  hand- 
some motorcars  to  Washington,  D.  C,  for  the  Brightwood  Railway 
Company  of  that  city.  General  Manager  Robinson  of  the  Laclede 
Company  has  recently  put  an  electric  motor  car  truck  on  the  market 
with  solid  frame  and  embodying  a  number  of  new  features.  The  truck 
was  illustrated  and  its  good  points  explained  in  the  new  catalogue  re- 
cently issued  from  the  company's  offices.  Mr.  Robinson's  patent  sand 
box  is  now  in  use  on  the  cars  of  some  of  the  principal  street  railway 
companies  of  the  United  States. 

The  American  Car  Company,  of  St.  Louis,  reports  business  as 
very  brisk  with  it  at  the  present  time.  The  company's  paint  shop, 
which  will  accommodate  160  cars  at  one  time  is  now  full.  The  other 
departments  of  the  extensive  works  are  also  filled,  in  fact  a  great  deal 
of  work  during  the  summer  months  is  assured,  and  the  management  is 
very  much  encouraged  at  the  prospects.  Among  the  largest  orders  is 
a  very  large  equipment  of  open  cars  for  the  lines  of  the  Electric  Trac- 
tion Company,  of  Philadelphia,  Pa.,  also  various  sized  orders  for  the 
Union  Railway  Company,  of  New  York  City;  the  West  Chicago  Street 
Railroad  Company,  of  Chicago,  111.;  the  Missouri  Railroad  Company's 
electric  lines,  St.  Louis;  and  for  a  number  of  other  points  in  the 
country,  chiefly  in  the  Ea*t.  The  Philadelphia  cars  are  to  be  mounted 
on  Bemis  and  McGuire  trucks.  Mr.  Sutton,  president  of  the  car  com- 
pany and  inventor  of  the  "  anti-concussion  electric  motor  truck"  re- 
ports that  the  latter  is  having  a  most  successful  trial  on  the  Market 
Street  electric  line  of  the  Missouri  Railroad  Company  of  St.  Louis,  and 
that  the  many  advantages  that  were  anticipated  in  this  truck  over 
others  in  the  market  have  been  fully  realized.  The  patent  street  car 
door,  also  invented  by  Mr.  Sutton,  has  already  been  placed  on  many 
cars  turned  out  of  the  company's  shops  recently,  among  them  a  number 
to  a  point  in  Iowa,  which  have  brought  forth  flattering  testimonials  as 
to  the  merits  of  the  new  door.  The  improved  combined  platform 
dash  grab  handle  and  bonnet  support  recently  patented  by  the  same 
gentleman  and  illustrated  and  described  in  this  paper  some  time  ago 
have  also  called  forth  many  approvals  from  superintendents  and  man- 
agers of  the  street  railway  companies  whose  cars  have  been  equipped 
with  the  same.  The  car  company  has  been  contemplating  some  large 
additions  to  its  already  extensive  works,  and  if  business  continues  as  at 
present,  it  is  the  intention  of  the  management  to  carry  out  the  plans. 


A  Novel  Advertisement. 


A  novel  and  striking  advertising  sign  has  recently  been  erected  in 
front  of  the  ticket  office  of  the  Big  Four  Route  in  Cincinnati.  It  is  in 
the  shape  of  a  Maltese  cross  outlined  by  a  large  number  of  incandescent 
lights,  and  is  fifteen  feet  in  circumference.  The  lights  are  operated 
by  a  drum  driven  by  a  motor  and  carrying  a  large  number  of  connec- 
tions. In  the  daytime  the  sign  attracts  much  attention  from  its  re- 
markable appearance,  but  at  night  it  car.  be  seen  for  a  long  distance, 
and  the  effect  is  to  be  imagined  rather  than  described.  The  current  is 
switched  through  different  sections,  and  finally  the  entire  sign  is  illum- 
inated, showing  the  names  of  the  four  cities,  Cleveland,  Cincinnati, 
Chicago  and  St.  Louis,  from  which  the  road  takes  its  name,  as  well  as 
the  words  "  Big  Four  Route."  The  sign  was  built  from  designs  sub- 
mitted by  E.  O.  McCormick,  passenger  traffic  manager  of  the  road. 
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QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONl>S.— Corrected  by  Spencer  Trask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
June  19. 


Company. 


STOCKS. 

Albany  R.  R.  Co  

Watervlelt  Turnpike  &  R.  R 
Co  


Albany  R.  R.  Co.,  1st  Mort... 

"        "     "   2d  Mort.... 

"        "     "    3d  Mort.... 

«        "     "    4i h  Mort... 

"        "     "   5th  Mort... 

'        "     "    Consol  Mtg 

"  "  "  Debenture.. 
Watervllet  Turnpike  &  R.  R., 

1st  Mort  

Watervllet  Turnpike  &  R.  R., 
2d  Mort  


Par. 


100 
100 


Date 

of 
Issue 


1865 
1873 
1875 
1880 
188S 
1890 
1891 

1889 


Capital. 


750,000 
240,000 


Amount 

out- 
standing-. 


40.000 
20,000 
28,500 
11,500 
50,1  li  '0 
350,000 
200,000 

350,C00 

150,000 


Period 


Q  Feb. 


Inter- 
est 
Paid. 


J.  &  J. 
M.&  N. 
J.  &  J. 
M.  &  S. 
M.  &  S. 
J.  &  J. 
M.  &  N. 

M.  &  N. 

M.  &  N. 


1% 


Date 

of 
Issue. 


1890 
1863 


Principal 
Due. 


1905 
1893 
1895 
1905 
1913 
1930 
1901 

1919 

1919 


Bid. 


115 


Bid. 


101J  .j 

101k. 
li.ii,., 
100 
101 

102>, 
111 


111 
110 


Ask'd 


116 


Ask'd 


112 
113 


BALTIMORE  STOCKS  AND  BONDS.— Corrected  by  Hamblfton  &  Co. 
Bankers,  9  SoutU  Street,  Baltimore,  Md.,  June  19.  Stock  quotations  are 
prices  per  share. 


Company. 


STOCKS. 

Balto.  City  Pass.  Ry.  Co..,. 
City  &  Suburban  Ky.  Co. .. 

Central  Pass.  Ky.  Co  

Balto.  Traction  Co.  (Cable) 


Central  Pass.  Ry  

"  "  "  cons.  mort. . 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co..  No.  Bait.  Dlv 


City  Pass.  R.  R.  Co. . . 


Par. 


25 
50 
50 
25 


Date 

of 
Issue 


18c2 
1^92 


18^9 
1892 
1891 
1891 


Capital. 


2.500,000 
3,0011.000 
300,000 
5.1.00.000 


Amount 

Out- 
standing. 


250.000 
500,01  0 
2,(  00  000 
1,500,01)0 
1,750,  i '00 
1,250,000 
2,000,000 


Period. 


Sem-an 


Quart. 


Inter- 
est 
Paid. 


J.  &  J. 


J.  &  D. 
M.  &  N 
J.  &  D 
M.  &  S. 


Date 

of 
Issue. 


Principal 
Due. 


1912 


1922 
1929 
1942 
1901 
1911 


Bid. 


51 

33 
60 
14  % 


Ask'd 


52 
35 
65 
15 


Bid. 


110 
108>S 
104^ 
105k 
98 
100 
112 


Ask.d 


112 
109 
105 
106 
99 
101 
H2k 


BOSTON  STOCKS — Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange,  June  19.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

Period . 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

50 
50 

f6,4CG.000 
9,085,000 

J.  &  J. 
J.  &  J. 

4 

3 

1887 
1S90-1892 

76 
46 

77 
46% 

BROOKLYN  STOCKS  AND  BONOS.—  Corrected  by  C.  E.  Staples*  Co., 
215  Montague  Street,  Brooklyn,  June  23.    Stock  quotations  are  per  cent, 
values. 

Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Broooklyn  City  It.  R.  Co  

Brooklyn  Traction  Co.,  pref.. 

"        •'  common. 
Coney  Island  &  Brooklyn 

10 

100 
100 

100 
100 

6,000,000 
3.0(10  000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

1893"" 
1893 

173 
67 
15 

175 

Oct.  1. 

4 

144 

Long  Island  Traction  Co 

1893 

15 

BONDS. 

Date 

of 
Issue 

Amount 

out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Broadway  R.  R.  Co  

350.000 
3,000,000 

300  000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 
102 

Brooklyn  Traction  Co  

1893 

Coney  Island   &  Brooklyn 
R.  K.  Co.,  1st  bonds  

J.  &  J. 

J.  &  J. 

b\  &  A. 

F.  &  A. 
J.  &  J. 

5 ' 

6 

7 

S 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

Coney   Island  S  Brooklyn 
R.  K.  Co.,  ceriltlcates  

South  Brooklyn  central  R.  R. 

104 

100 
112 

South  Brooklyn  Central  R.  R. 

Brooklyn  City  R.  R.  Co.,  1st. 

115 

CHARLESTON  STOCKS  ANO  BONOS.— Corrected  by  A.  C.  Kaufman, 
Charleston,  S.  C.,  June  23.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

> 

3 

w 

« 

Date 

of 
Issue. 

Bid. 

Ask'di 

STOCKS. 

Charleston  City  Ky.  Co  

60 
25 

$100,000 
250,000 

J.  &  J. 

65 
& 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 

5 

1915 
19C6 

CHICAGO  STOCKS  AND  BONDS.-Corrected by  William  B.  Wrenn,  1(8 
Lasaile  street,  Chicago,  HI.,  June  23. 


Company. 


STOCKS. 

Chicago  City  , 

Chicago  Passenger.. 
North  Chicago  City. . 
Nort  h  Chicago  Street 
West  Division  City... 
West  Chicago  Street. 


Chicago  City  

Chicago  Pascenger  

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 

West  Chicago  Street  

West  Chicago  Street,  Tunnel. 

Deb.  6  s 


Par. 


100 
100 

loo 

100 
100 
1U0 


Date 
or 
issue 


1S83 


Capital. 


$9,000,000 
1,000.000 
500,000 
5.500,000 
1.250,000 

13,189,000 


Amount 
Out- 
stand- 
ing. 


4,619.500 
400,000 
500,000 
1,850.000 
2,350.000 
4,100  000 
1.500.000 
2,000.000 


Period. 


Q.-J. 
A.  &  O. 

Q.-J. 
J.  &  J. 

Q.-J. 

Q.-P. 


Inter- 
est 
Paid. 


J.  &  J. 
P.  &  A. 
M.  AN. 
M.  &  N. 
J.  &  J. 
M.  &  N. 
F.  &  A. 
J.  &  D. 


Date  of 
Issue. 


305 
K0 
500 
241 
625 
137 


Principal 
Due. 


1903 
1900 
1927 
1906 


Bid. 


Bid. 


101s, 

105 

105 


103 

100 
lu.31, 


Ask'd 


242 


137% 


Ask'd 


103 
110 


100 

10% 

103k 

101% 

103k* 


CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Edstis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  June  19.  Stock 
quotations  are  per  cent,  values. 


Company. 


STOCKS. 

Cincinnati  

Mt.  Adams  &  Eden  Pat  k ... . 

Mt.  Auburn  Cable  

Cln.  Inclined  Plane  Ry  

,i  ,.  Pret 

Cln.  Newport  &  Cov.  St.  Ry. 


Cincinnati  Street. 


"  "  extended^ 
Mt.  Adams  &  Eden  Park . . . . 


l0-?0's 

"  "  Cable. 
Cln.  Inclined  Plane  Ry  


Mt.  Auburn  Cable  

"  5-20's  2d. 
S.  Covington  A  Cincinnati.. 
S.Cov.&  Cln.  2d  Mort.guld  6's 


Par. 


50 
50 
100 
100 
100 
100 


Date 
ot 

Issue 


Capital. 


S7,50O,(  00 
1,600,000 
300,00  • 
500,000 
lnO.OOO 
3,000,000 


Amount 
Out- 
stand- 
ing. 


50,000 
50,000 
50,000 
lOO.oiO 
150,000 
50,000 
50,000 
100,000 
200,000 
2^0,000 
125,0(0 
3' io  ,000 
200,00o 
100,000 
250.000 
250,000 


Period. 


Q.-J. 
Q.— J. 


Inter- 
est 
Paid. 


&  J. 
&  J. 
&  J. 
&  J. 
&  J  . 
&  O. 
&  o. 
&  o. 

&  D 
&  S. 
&  J. 
&  J. 
&  D. 
&  O. 
&  S. 
&  J 


Date 

of 
Issue. 


Principal 
Due. 


July,  1891 
July,  1895 
July,  1896 


July,  1895 
.July.  lHoo 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1809 
Jan.  19H 
June,  1907 
A  p. '93- 1908 
Mar.  1912 
193i 


Bid. 


10  > 
106  \ 


59)4 

97 

20>s 


Bid. 


100 

10IM 

lo4 

98 

joou, 

101 

107)4 

1 10}$ 

102}$ 

104& 

107 

103 


Ask'd 


insir 
107% 


9^ 
22 


Ask'd 


114 
113,'i 


104 
106 
99% 
101k 
103 
110 
Hlk 


105% 

)03 

106 


115 
114% 


CLEVELAND  STOCKS  and  OONOS.— Corrected  by  W.J.  Hayes  &  SONS, 
Bankers,  Cleveland,  O.,  June  19. 


Company. 

Par. 

Capital. 

Period. 

> 

•3 

55 

cS 

Date 

of 
Issue. 

Bid. 

Ask'd 

49 
60 

STOCKS. 

The  Cleveland  Electric  Ry.  Co 
'1  he  Cleveland  city  Ry.  Co  

100 
100 

12,000.1  00 
8,000,000 

Amount 

Out- 
standing 

1893 
1893 

48 

57 

BONDS. 

Date 

of 
Issue 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 

..             1.             t.j,y           "  " 

1893 
189.1 

2.000,000 
2.349  000 

M .  — S . 

5 

1910 

101 

95 

102* 
96 

480 
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DETROIT  STOCKS.— Corrected  by  Cameron  Cubrib  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street,  Detroit,  June  19. 


Company. 

Par. 

Capital. 

Period. 

£• 

■5 

*s 
CO 
cS 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Fort  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ky.  Co. 
Wyandotte  &  Detroit  Klver  Ky . 

100 
100 
100 

1250,000 
2,000,000 
200,000 

200 

100 
no 

100 

HOLYOHE  STOCKS  Corrected  by  J.  G.  Mackintosh  &  Co.,  Bankers.  Holy 

oke,  Mass.,  June  19. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  J 

Date 

of 
Issue. 

Bid. 

Ask'd 

Springfield  Street  R.  R.  Co  

100 
100 
100 

1,000,000 
250,000 
50,000 

J.  &  J. 
J.  &  J. 

4 
4 

2.10 
200 
125 

225 
225 
150 

LOUISVILLE  STOCKS  AND  BONOS.  —  Corrected  by  Almstedt  Bros. 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  June  19. 

Company. 

Par. 

Capital. 

Period. 

> 

3 
*j 

CO 

a 
"fe* 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ry,  Co.,  pref . . . 
Louisville  St.  Ry.  Co.,  com.. . . 

100 
100 

$1,000,000 
5,000,000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

87 
37 

88 

38 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  inort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 

150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

100 
115 
115 
85 

101 
116 

116 
90 

NEW  HAVEN  STOCKS  AND  BONDS.— Corrected  by  H.  C.  Warren  &  Co., 
Bankers  and  Brokers,  New  Haven,  Conn.    June  19.    Stock  quotations  are 
prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

j> 
•3 

09 

3 

Date 

of 
Issue. 

Bid. 

Ask'd 
47 

STOCKS 

P.  Haven  &  westvllle  R.  R.  Co. 
State  Street  Horse  K.  K.  Co.... 
New  Haven  &W.  Haven  R.K.Co 
New  Haven  &  Cent'lte  H.  R.  Co. 
Whitney  Ave.  Ky.  Co  

25 
26 
25 

$600,000 
23,000 

J.  &  J. 
J.  &  J. 

4 
3 

45 
40 

50 
100 

100 

25,000 
140,000 

200,000 

7 

Harttord  &  wethersfleld  Horse 
R.  R.  Co  

J.  &  J. 

3 

125 

bonds. 

Date 
of 

ISSUf 

Amo'nt 
Out- 
stand- 
!  lng. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

State  Street  Horse  R.  R.  Co. . . 
New  Haven  AW.HavenR.  rt.Co 

Bridgeport  Horse  R.  R.  Co  

Hartford  &  Wethersfleld  Horse 
R.  K.  Co.,  Deb.  series  A 

1874 
1892 

1888 
1890 

20,000 
500,000 
50,000 

100,000 

100,000 

100,000 

J.  &  J. 

M.&  N. 

7 
5 
6 

5 

5 

5 

Aug.1,1894 
NOV.  1912 

104 
100 

102 

M.  &  S. 
M.  &N. 
M.  &  N. 

Sept.,  1908 

May,  1910 
May,  1910 

Hartford  &  Wethersfleld  Horse 
R.R.Co.,Deb.  Series  B.... 

Hartrord  &  Wethersfleld  Horse 
R.  R.  Co.,  Deb.  series  C 

NEW  ORLEANS  STOCKS  AND  BONDS.— Corrected  by   George  Le 
Sassier,  188  Common  Street,  New  Orleans,  La.,  June  22.    Stock  quotations 
are  prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

> 
3 
^9 

CO 

a 

Date 

Of 

Issue. 

Bid. 

124^ 
80 
38 

107^ 
32 
55 

Ask'd 

STOCKS. 

Carroll  ton  R.  K.  Co  

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  Clty&  Lake  Co. 
Orleans  R.  R.  Co  

100 

100 

40 
100 
50 

50 

1,200.000 
1,150,000 
240,000 
1,500,000 
185,000 
600,000 

Quart. 

Semi. 
Quart. 

IX 

3 

2k> 
> 

1867 
.866 
1888 
1860 
1868 
186'3 

128 
89 
40 

112 

St.  Charles  Street  R.  R.  Co  . . 

58 

Bonds. 

1 

Date 
of 

ssue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

To 

Prlrclpal 
Due. 

Bid. 

Ask'd 

Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 
do       do  new 

N.  O.  &  Carrollton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 

1892 
1883 
1886 
l<-79 
1882 

1893 
1881 

150,000 

75,000 

40.000 
416,500 
250,000 

1,725,000 
120,000 

M  &  N 
M  &  N 
M  &  N 
J  &  D 
F& A 

.f  A:  .T 

6  1912 
6  '95-'99 
6  1896 

6 
6 

K 

1903 
'97-'06 

1943 
'93-'01 

113^ 

116 

100 

St.  Charles  Street  R.  R.  Co... 

J  &  D  6 

MONTREAL  STOCKS  AN»  BONDS. — corrected  by  Gordon  Strathv  &  Co. 
Members  Montreal  Stock  Evpbange.  9  St.  Sacrament  Street,  June  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

1  %  last  dlv.  j 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.  (old  stock) 
"  (new  stock) 

50 

50 

$2,000,000 

2,000,000 

M.  &  N. 

4 

May,  '91. 
May,  '94. 

144 

149 
144X 

BONDS. 

Date 

Of 

Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

% 

Principal 
Duo. 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 

£60.000 
700.000 

5 

1905 

1^93 

in 

NEW  YORK  STOCKS  ANI>  BONDS. 

6  Wall  St.,  New  York,  June  23. 


-Corrected  by  James  McGovern  &  Co., 


Company. 


STOCKS. 

Bleecker  St.  <e  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park,  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


900, 
2,100, 
1,800. 

600, 
1,200, 

748, 
2,500, 
1,600, 
1,000, 
1,862, 
1 ,600, 
5,000, 

600, 

800. 
'2,000. 


Period. 


J.  &  J. 
Q.^l. 
Q.-J. 
Q—F. 
Q.-F. 
Q—F. 


Q.-J. 
Q—F. 

83: 

Q.-M. 
Q.-F. 
Q-J. 


Date 

of 
Issue. 


Bid. 


25 
185 
10 
140 
132 
3P0 

50 
250 
200 
132 
1*8 
182 
290 
139 


Ask'd 


30 
188 
155 


135 


135 


184 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  Interest  as  rental 

Broadway  Consolidated  

cen'l  Park,  North* East  River 
Central  Crosstown — 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par).. 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston.  W.  St.  &  Pav.  F'ry.ist 

Second  Avenue,  1st  mort  

Third  Avenue  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700,000 
,500,000 
500,000 
,125,000 
000,000 
650,000 
200,000 
250,000 


1,200,000 

200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &N. 

J.  &  D. 
F.  &  A. 

M  <&  S. 
J.  &  J. 
F.  &  A. 
J.  &  J. 
M.  &N. 
J.  &  J. 
F.&  A. 


Principal 
Due. 


July,  1900 
June,  1904 
July,  1914 
July  1924 
July,  1905 

 1943 

Dec,  1902 
Nov.,  1922 


1932 
1914 


Aug. 

Sept.,  1910 
1915 
Aug.,  1914 
July,  1894 
Nov.,  1909 
Jan.,  1937 
Feb.,  1942 


Bid. 


108 
106 
106 
106 
103 
108 
110 
115 

105 


110 

55 
1(0 
100 
102 

mX 


Ask'd 


HI 


109 


120 


100 
112 


105 


120 


PHILADELPHIA  SECURITIES — Corrected  by  Huhn  &  Glendinning, 
143  south  Fourth  st.  (Bullitt  Building),  Philadelphia,  June  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS 

Citizens'  

Continental  

Frankford  &  Southwark  

Germantown  

Green  &  Coates  

Hestonvllle  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Ferry.. 
Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second  &  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia.  

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonvllle,  1st  mort  


"  2d  mort. 
People's,  1st  mort  


"     Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
50 
50 
50 
50 
60 
25 
60 
60 
50 
50 
50 
50 
50 
50 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1892 
1892 


Capital. 


$500, 
1,000 
1,250 
1,500 

600, 
2,050^ 

500, 
10,000, 
1,000. 

617, 
7,000! 

750. 
1,060 
1,000 
1,250 

750 
30,000, 
5,000 
6,i)00 
6,000 
3,000. 


Amount 

Out- 
standing 


1,500,000 
1.250.000 
1,750,000 
67,000 
160,000 
300,000 
124,600 
75,000 
219,000 
285,000 
247,0"0 
246,000 


Period. 


Q.-J. 
J.— J. 
Q.-J. 
Q.-J. 
Q.— J. 


A.— O. 


J.^T. 
J.— J. 
M.— N. 
Q.-J. 
Q-J. 
J.— J. 
J.— J. 
J.— J. 
Q.-F. 


Inter- 
est 
Paid. 


M— N. 
M.— S. 
J.  &D. 
J.— D. 
A.— O. 
M. — N. 
J.— J. 
M.— S. 
J. — J. 
J. — J. 
M. — S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1H58 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
18H4 
1857 


1889 


Principal 
Due. 


1929 

1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


260 

\2i\4 

307^ 

111 

123 

35 

90 

s*X 

155 

80 
105 
227 
207 
23  J 
199 
200 
114 

16 

52 

25 

12* 


Ask'd 


Bid. 


101 
100% 
105 
103 
103!^ 
105 
105 
115 
100 
95 
117 


265 
126 
310 
112 
125 

40 

90 

35 
160 

85 
106 
235 
210 
210 
200 
210 

iux 

16% 
54 
29 
12% 


Ask'd 


108% 

102 

102 
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OMAHA  .STOCKS  AND  BONDS.— Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker.  907N.  Y.  Lite  Building,  Omaha,  Neb.,  JuDe  19. 


company. 

Par. 

Capital. 

Period . 

a 

V*. 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

M.  &  N, 

Jan.  l,  '89 

60 

BONDS. 

Date 
of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  &  N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS  Corrected  by  John  B.  Barbour,  Jr., 

306  Times  Bldg.,  Pittsburgh,  Pa.,  June  22.  Stock  quotations  are  prices  per 
share. 

Company. 

Par. 

Capital. 

r    Mill     ■  II  II  1 

3,000,000 
2,500,000 
1,400,000 
3,000,000 
200,000 
300,000 
250,000 

140,000 
60,000 
100,000 
150.000 
3,000,000 

Period. 

> 

a 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Olrll  hi  txl  1  1  aCbJOU  It,  1\.  VvU  .... 
V^ltlZcUo    1  1  dOllUll  IX.  It.  VjKJ  .  . 

Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  <  '0. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

50 
50 
50 
50 
25 
50 
50 
50 
50 

50 
50 
50 
100 
50 

19% 

Dl 

12% 

20 

02 

125  a 
65 

iOW 

4o 
21 

T  Jb-  T 

3 

3 
3 

J.  &  J. 

J.  &  J. 
J.  &  J. 

1  a>ii 

39 

 a  

Second  Avenue  R.  R.  Co  

3 

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

F.  &  A 

Fort  Pitt  Incline  Plane  Co. . . 
Mount  Oliver  Incline  Plane  Co 
Pittsburgh  Incline  Co  

J.  &  J. 
J.  &  J. 

5 

26% 

26  ?i 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

4 

Principal 
Due. 

Bid. 

Ask'd 

Oltlzens'  Traction  R.  R.  Co  . . 
Pittsburgh  Traction  R.  R.  Co. 
Pitts.  &  Birmingham  Trac- 

1887 
1887 

1892 
1892 
1891 
1890 
1889 
1889 
1881 
1887 

1,250,000 
750,010 

A.  &  O 
A.  &  O. 

5 
5 

5 
5 
5 
5 
5 
5 
5 
5 

6 
6 
6 
6 
6 
5 
6 

.927 
1927 

107 
106 

110 
110 

1,250,000 
1,600  000 
1,500,000 
1,500,000 
375,000 
100,000 
75,000 

J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 

A.  &  O. 
J.  &  J. 

1919 
1931 
1930 
1909 
1919 
1901 
1922 

100 
104 
103* 

P.,  A.  &  M.  R.  R.  Co  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

103% 
103 

Union  R.  R.  Co  

West  End  R.  R.  Co  

101 

102 

Birmingham,   Knoxvllle  & 

Fort  Pitt  Incline  Plane  Co. . . 
Mount  Oliver  Incline  Plane  Co 
Penn  Incl'e  PlaneCo.  1st  Mort 
Monongahela  incl'e  Plane  Co. 

1881 
1871 

1S83 
1887 
1889 

30,000 
44.500 

125,000 
50,000 

250,000 

1901 
1901 
1903 
1897 
1919 

M.  &  N. 

A.  &  O. 
J.&J. 

103 

103  *s 

PROVIDENCE  stocks  AND  BONDS.— Corrected  by  Chace  &  Butts 
Bankers,  Providence,  June  19. 

Company 

Par 

^CapltaL 

Period. 

>■ 

•3 
+3 

m 
a 

« 

Date 
of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co 

100 

BONDS. 

Datf 
of 
Issu 

i  Amo'nt 
Out- 

e  stand'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

97% 
100 

Ask'd 

United  Traction  &  Electric  Co 

1893 

8,000,000 
50.000 

M  &  S 
J  &  D 

5 
5 

1993 
1910 

100 

ROCHESTER.  BUFFALO,  FATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  bonds.— corrected  by  K.W.CLARK  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  June  19. 


Company. 

Par. 

Capital. 

Period. 

> 
3 
,-> 

oi 

Date 

of 
Issue. 

Bid 

Ask'd 

STOCKS 

100 
100 
100 
100 

100 
100 
100 
100 
100 

5,000,000 
6.000,000 
1,250,000 
3,000,000 

2,000,000 
4.000.000 
2.000,000 
3,000,000 

Amount 

Out 
standing. 

1890 
1891 
1891 
1892 

1892 
1892 
1892 
1892 
1893 

30 
60 
13 
39 

60 
18 
68 
15 

35 

35 
61 
20 
40 

80 
20 
80 
20 

38 

BufTalo  (N.Y.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

Q.-F. 
A. — O. 

1 

6 

Worcester  Traction  Co.  Pref 

F. — A. 

6 

Consol.  Trac.  Co.  (N.  J.)  

BONDS. 

Date 

of 
Issue 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid 

Ask'd 

Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Newark  (N.  J.)  Pass.  Ry  ... 

ColumbuH  (O.)  St.  Ry  

Consol.  Trac.  Co  (N.  J.)  

1800 
1891 
1891 
1800 
1892 
1893 

3,000.000 
5,000  000 
850.000 
6,000  000 
2,600,000 

A  &  O 
F  &  A 
J  &  D 
J  &  J 
J  &  J 
J  &  D 

5 
5 
6 
5 

5 

1930 
1931 
1931 
1930 
1932 
1933 

93 
99 
85 
98 
90 
86 

95 
99% 
95 
100 
95 
88 

SAN  FRANCISCO  STOCKS  AND  BONDS. — Corrected  by  Philip  Barth, 
Broker,  440  California  Street,  San  Francisco,  Cal.,  June  19. 


Company. 

Par. 

Capital. 

Period. 

> 

3 

US 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Ion 
100 

1,000,00" 
I,o0u,0o0 
18,750,1100 
1,000,01'U 
1,000,000 
2,000.000 

Monthly 
Monthly 

100 
102 
38 
35 
20 

G6&rv  St., Park  &  Ocean  R.R.  Co 

JH  til  KtJL  O'  reel'  L/dUln  UO.  .  •  • 

37^ 

Monthlj 

r i  esiuio  ci  r erriea  it.  it.  t^o. . . . 

100 

15 
90 

Quart'ly 

Bonds. 

JJ8X6 

or 
Issue 

Am't 
Out- 
stand- 
ing. 

Interest 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Cal.  St.  Cable  R.  R  

J.  &  J. 
M.  &  S. 
A.  &  O. 
J.  &  J. 
A.&  O. 
J.&  J. 
J.  &  J. 
M.  &  S. 
M.  &  N 

5 
0 

5 

6 
6 
6 

i; 

0 

"iltti" 

'"ma,"' 

1918 
1914 

io:" 

102% 
120,1* 
114 

106J4 

650,000 
671,000 
3,0' 10,000 
2,000,000 
250,000 
350.000 
7OO.0UO 
900,000 

Market  Street  Cable  Co  

116% 

106 

112 

1912 

111% 
107' 

ST.    LOUIS   STOCKS  AND  BONDS  Corrected    by    James  Campbell, 

Banker  &  Broker,  Rlalto  Building,  218  N.  4th  St.,  May  19.  Stock  quotations 
are  prices  per  share. 

Company. 

Par. 

Capital 
Issued. 

Period. 

> 
•5 

03 
c3 

Date  of 
Issue. 

Bid. 

Ask'd 

65 

85 
150 

86 
210 

25 
150 

10 
200 

20 

85 

25 

Ask'd 

STOCKS. 

100 
100 
100 
100 
100 

50 
100 

50 
100 
100 

2,500.000 
l,500,0i  i0 

112,'i00 
2,500,000 
2,000,000 
1,000,000 
2,000,i  00 

150,000 
4,000,000 
2,600.001' 

800  OCO 

700,000 

1876 
1887 
1885 
1890 
1891 
18-9 
1890 
1872 
1890 
1891 

50 
80 

125 
85 

190 
20 

145 
5 

150 
10 
80 
15 

Oct.  '93 
Dec.  '88 

4 
8 

St,  Louis  

Fourth  Street  &  Arsenal  

Q.-J. 

Dec.  '89 
J.&J. 

2 

50C 
% 

St.  Louis  &  suburban  

Jan.  '94 

8 

Jan.  '94 

3 

BONDS. 

Date 

of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Cass  Avenue  &  Fair  Ground. . . 

18!>2 

1,800.000 

J.&J. 

5 

1912 

98% 

100 

1887 

1,500.000 

J.  &  J. 

6 

1907 

104 

106 

1888 

50.000 

J.  &  J 

6 

1898-1 9P3 

9^ 

100 

Linden ...   

1890 

1,500.001' 

J.&J. 

5 

1895-1910 

102 

103 

1887 

500.000 

M.  &  S. 

6 

1907 

100 

102 

1882 

125,000 

J.  &  D. 

6 

1902 

99 

100 

"       2d  mort  

1886 

75,000 

M.&N. 

7 

1902 

100 

102 

1889 

800.000 

J.  &  J. 

6 

1889-1914 

90 

95 

1890 

1,500,000 

M.&N. 

5 

1900-1910 

100 

102 

1*90 

4,000  "0' 

A  &(). 

6 

1900-1910 

H>4 

105 

1884 

200.000 

M.&N. 

0 

1904 

103 

105 

1889 

300.000 

M.&N. 

0 

1909 

100 

104 

St.  Louis  &  Suburban  

1891 

1,400,000 

F.  &A. 

5 

1921 

84 

86 

St.Louis  &  Suburban  (incomes) 

1891 

300,000 

6 

70 

80 

WASHINGTON  STOCKS  AND  BONDS. — Corrected  by  Crane,  Parris  & 
Co  ,  Bankers,  1344  F  Street,  N.W., Washington,  D.  C,  June  21.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  div. 

Date 

ot 
Issue. 

Bid. 

Ask'd 

310 
95 
65 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 

50 
50 
60 
50 
50 
50 
100 
50 

500,000 
750,000 
400.000 
600,000 
352,000 
200,000 
401,700 
100,000 

Q.  F. 
Q.  J. 
Q.  M. 
Q.  J. 

5 
2 
1 

1863 
1864 
1870 
1875 

285 
92 
60 
39 
32 

Columbia  R.  R  

Belt  K.R  

Ecklngton  &  Soldiers'  Home. 
Georgetown  &  renallytown. . 

Glen  Echo  R.  R  

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

Wash'tn  &  Geo'tn  conv't.  1st. 

2d. 

Ecklngton  &  Soldiers'  Home. 
Belt  

'83-'99 

3.000,000 
500,000 
150,000 
240,000 
200,000 
200,000 

J.  &  J. 
J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J 
A.  &  O. 

6 
6 
0 

6 
5 
6 

1899-1929 
1903-1943 
1896-1911 

1921 

1901 
1901-1931 

1921 
1901 

Metropolitan  R.  R.  convert. . . 

New  York  Street  Railway  Stoek  Market. 


June  26,  1894. 

Despite  the  lack  of  activity  attending  all  speculative  markets,  the 
street  railway  stock  and  bond  market  during  the  month  now  drawing 
to  a  close  has  not  been  unattended  with  developments  of  a  character  to 
lend  individuality  to  the  trading  line.  There  has  been  a  decided  falling 
off  in  the  last  few  weeks  from  the  spirited  demand  from  investment 
sources  for  street  railway  securities,  at  one  time  so  marked  a  feature 
of  the  financial  situation,  but,  when  it  is  remembered  that  prices  for 
this  class  of  securities  have,  by  reason  of  the  discrimination  made  in 


482 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  7. 


their  favor  as  against  steam  railroad  mortgages,  been  brought  to  a 
point  where  the  returns  on  the  capital  invested  are  on  the  lowest  basis 
known  in  years,  it  is  not  remarkable  that  the  demand  should  evidence 
some  slackening.  The  chief  reason  for  the  existing  high  prices  for 
street  railway  securities — vide  Third  Avenue  Railroad  5  per  cent,  bonds 
selling  as  high  as  nq — has  been  the  easy  money  market.  With  call 
loan  rates  ruling  at  I  per  cent.,  the  moneyed  people  have  bcen  seeking 
other  safe  fields  for  making  their  capital  profitable,  and  a  good  deal  of 
the  idle  money  has  been  turned  into  the  street  railway  field.  Should 
money,  however,  become  more  active  and  rates  consequently  advance, 
banks  and  other  money  lenders  will  return  to  their  ordinary  business, 
and  prices  for  street  railway  bonds,  as  for  municipal  bonds  and  other 
purely  investment  issues,  must  go  lower.  But  it  seems  as  if  easy 
money  must  continue  to  rule  for  some  time.  The  first  of  July  is  now 
on  hand  and  it  is  figured  that  about  $75  000,000  cash  is  needed  for 
dividend  and  interest  disbursements  on  that  day,  yet  the  holding  back 
by  banks  of  this  enormous  sum  to  meet  these  payments  has  not  had 
the  slightest  effect.  There  is  so  much  money  that  the  hoarding  of 
$75,000,000  for  a  few  weeks  plays  no  part  at  all.  It  is  argued,  more- 
over, that  within  a  week  all  this  money  will  be  in  circulation  again  and 
will  itself  be  seeking  investment.  Hence,  present  prices  for  good  local 
street  railway  shares  and  mortgages  may  be  expected  to  rule  for  some 
time. 

Third  Avenue  shares  have  been  the  chief  source  of  attraction.  In 
the  first  place  Wall  Street  continues  to  be  regaled  with  stories  of  big 
earnings  It  is  undoubtedly  true  that  the  introduction  of  the  cable  has 
been  a  source  of  tremendous  profit  and,  now  that  the  excursion  busi- 
ness has  set  in  with  the  advent  of  hot  weather,  the  road  must  coin 
money.  Indeed,  the  payment  of  quarterly  4  per  cent,  dividends  on  the 
increased  capital  stock — and  with  something  to  spare — is  ample  sub- 
slantiation  of  the  management's  claims.  The  large  system  of  trans- 
fers inaugurated  during  ihe  past  six  months  is  of  the  greatest  value  to 
the  road,  in  that  it  has  aroused  the  popular  favor,  and  that  means  big 
business. 

But  the  most  interesting  development  of  the  month  is  the  fight 
begun  between  the  Third  Avenue  Railroad  people  and  the  big  Metro- 
politan Traction  Company  for  the  acquisition  of  a  franchise  to  operate 
a  cable  or  underground  trolley  road  on  St.  Nicholas  and  Manhattan 
Avenues  between  125th  Street  and  Kingsbridge.  The  Third  Avenue 
made  application  to  the  Board  of  Aldermen  for  this  franchise  nearly  a 
year  ago  and  has  secured  the  consent  of  a  large  number  of  property 
owners  to  the  project.  Counsel  and  the  management  of  the  road  in- 
sist that  they  have  the  best  claim  and  that  they  will  win.  On  the  other 
hand  the  Metropolitan  Traction  Company  is  just  as  confident  of  secur- 
ing possession  of  this  valuable  territory,  and,  when  it  is  remembered 
how  the  tremendous  political  "  pull"  which  the  big  combine  has  with 
Tammany  Hall  has  secured  for  it  at  other  times,  permission  to  lay 
tracks  in  the  city  when  and  where  it  lists,  'is  boast  of  final  victory  in  this 
fight  must  not  be  considered  mere  talk.  The  matter  will  not  be  defi- 
nitely decided  for  some  time  yet,  but  the  varying  chances  of  success 
are  in  the  meantime  lending  some  zest  to  the  speculation  in  either 
stock.  Should  the  Third  Avenue  win  it  will  be  obliged  to  issue  a  few 
millions  more  stock  or  bonds  to  provide  funds  for  the  extension,  but 
all  necessary  arrangements  have  already  been  completed  to  secure  the 
capital  needed. 

It  must  not  be  thought  that  the  dealings  in  the  Third  Avenue  and 
Metropolitan  Traction  have  overshadowed  all  the  other  street  railway 
shares.  Second  Avenue  still  is  traded  in  with  "  mystery  on,"  as  the 
Wall  Street  phrase  has  it.  No  one  can  accurately  trace  the  source  of 
the  continued  buying  orders  and  the  belief  that  some  big  syndicate — 
Metropolitan  or  a  new  one  is  hinted  at — is  quietly  picking  up  a  con- 
trolling interest  meets  with  a  deal  of  belief,  and  not  without  cause.  Be 
this  as  it  may,  there  is  sufficient  demand  for  the  stock  to  keep  it  steady 
around  134.  Then  several  of  the  crosstovvn  stocks  have  been  freely 
traded  in.  The  air  this  month  has  been  full  of  new  consolidations  and 
extensions,  and,  while  no  definite  facts  have  developed,  the  very  uncer- 
tainty has  made  the  trading  a  trifle  more  exciting  than  is  wont  to  be 
noticed.  42nd  Street  shares  and  the  stock  of  the  Dry  Dock,  East 
Broadway  &  Battery  have  been  much  sought  after  and  quotations  are 
all  higher.  Sixth  &  Ninth  Avenue  shares  do  not  move  much.  They 
are  now  held  so  closely  that  very  little  of  the  stock  comes  to 
market,  and,  as  their  dividends  are  guaranteed,  the  facts  concerning 
them  are  too  settled  to  warrant  of  any  speculation  on  future  happen- 
ings.   The  same  comment  may  be  made  as  to  the  old  Broadway  stock. 

Brooklyn  and  Long  Island  street  railway  shares  have  furnished 
more  activity.  The  Brooklyn  Traction  and  the  Long  Island  Traction 
Companies  practically  divide  the  field  across  the  river,  and  so  all  trad- 
ing is  practically  confined  to  the  dealings  in  these  shares  Long- 
Island  Traction,  which  is  dealt  in  on  the  New  York  Stock  Exchange, 
was  rather  weak  at  one  lime  on  free  and  easy  sales  by  insiders,  on  ihe 
announcement  that  the  old  Flynn  suit  to  break  the  lease  of  the  Brooklyn 
City  and  other  roads  was  to  be  pushed  to  an  end,  but  nothing  has  come 
of  this  and  the  big  earnings  reported  by  the  Brooklyn  City  Railroad, 
the  Brooklyn  Heights  road  and  other  branches  have  brought  about  a 
recovery  from  the  low  price  scored  in  the  beginning  of  the  month. 
Brooklyn  Traction  quotalions  have  nc  t  changed  much  and  the  dealings 
have  been  without  significance. 

With  the  hot  weather  now  at  hand,  and  with  speculation  in  all 
directions  devoid  of  public  interest,  the  outlook  for  activity  in  ihe  street 
railway  stock  and  bond  market  is  hardly  satisfactory,  but  the  easy 
money  market  assures  the  continuance  of  existing  good  prices. 

Financial. 


$500,000  first  mortgage  5  per  cent,  gold  bonds  have  been  issued 
by  the  Westchester  (N.  Y.)  Electric  Railroad  Company.    The  bonds 


are  due  1943,  and  are  guaranteed  by  the  Union  Railway  Company  of 
New  York.  The  Mercantile  Trust  Company,  of  New  York,  is  trustee 
of  the  mortgage. 

A  A  A 

9  9  9 

A  receiver  for  the  Steubenville  (O.)  Street  Railway  Company  has 
been  asked  by  the  Sprague  Electric  Railway  &  Motor  Company  and 
others. 

rfrj  rfh 
«ip  9 

Justice  Vann  has  appointed  Edward  F.  Rice  as  a  second  receiver 
for  the  Syracuse  (N.  Y.)  Consolidated  Street  Railway  Company.  Aid. 
P.  J.  Much  is  the  first  receiver. 

A  A  rfh 

ijp  <]p 

The  stockholders  of  the  Pasadena  (Cal.)  &  Los  Angeles  Electric 
Railway  Company,  of  Pasadena,  Cal.,  were  to  vote  July  2  on  the  prop- 
osition to  issue  $350,000  in  bonds. 

dr.  ^1  (j> 

V  V  V 

The  following  is  a  comparative  statement  of  the  operations  of  the 
Columbus  (O. )  Street  Railway  Company  for  the  month  of  May:  Gross 
earnings,  1894,159  367.36;  1893,  $47,546  79;  increase, $1 ,820. 57.  Op- 
erating expenses,  1894,  $23,055.81 ;  1893,  $28,954  20;  decrease  $5  898.39. 
Net  earnings,  1894,  $26,311.55;  1893,  $18,592.59;  increase,  $7,718.96. 

(Jri  (fit  (ir> 

9  9  9 

The  entire  plant  of  the  Tampa  (Fla.)  Street  Railway  &  Power 
Company,  it  is  reported,  was  sold  June  4,  at  1  : 45  o'clock,  in  front  of 
the  court  house  by  T.  C.  Taliaferro,  the  receiver.  It  was  purchased  by 
J.  Rush  Ritter,  a  capitalist  of  Philadelphia,  and  a  large  stockholder  in 
the  company,  for  $70,055.  There  was  but  one  other  bidder,  Edward 
Manrara. 

dh 

ID  V  V 

The  following  is  a  comparative  statement  of  the  operations  of 
the  North  Shore  Traction  Company  for  the  month  of  April:  Gross 
earnings,  1894,  $88,421.21 ;  1893,  $85,163;  increase,  $3,25821.  Oper- 
ating expenses,  1894.  $52,980.14;  1893,  $63,137.58;  decrease,  $10,157,- 
44.  Net  earnings,  1894,  $35,441.07;  1893,  $22,025.42;  increase,  $13.- 
415.65. 

A  fflf  A 

999 
The  following  is  a  comparative  statement  of  the  operations  of  the 
Brooklyn  (N.  Y.)  Traction  Company  for  the  month  of  May:  Gross 
earnings,  1894,  $80,466.86;  1893,  $74,196.55;  increase,  $6,270.31.  Op- 
erating expenses,  1894,850,880.47.  From  operation,  1894,  $29,586,39. 
Miscellaneous  receipts,  1894.  $1,488.40.  Net  earnings,  1894,  $31 ,074.79. 
We  have  no  data  showing  the  operating  expenses  and  net  earnings 
for  the  corresponding  month  of  1893. 

ffl>  A  A 
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The  report  of  the  Buffalo  (N.  Y.)  Railway  Company  for  May 
shows  a  gratifying  increase  in  gross  earnings  of  $5,250.43  over  those  of 
the  preceding  year.  This  increase  is  larger,  by  $1,740.79,  than  that 
shown  for  April.  The  report  for  May  in  full  is  as  follows:  Gross 
earnings,  1894,  $132  654.04;  1893,  $127,403.61;  increase,  $5,250.43. 
Operating  expenses,  1894,  $72,924.39;  1893,  $76,744.05.  decrease, 
$3,819.66.  Net  earnings,  1894,  $59,729.65;  1893,  $50,659.56;  increase, 
$9,070.09. 

fit  Q»  ffi> 
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The  Worcester  (Mass.)  Traction  Co.  reports  a  gratifying  increase 
in  gross  earnings  for  May.  Through  careful  management  the  operat- 
ing expenses  were  kept  more  than  $8,000  less  than  last  year,  making  a 
handsome  showing  in  net  earnings.  The  report  in  detail  is  given 
below: 

1894.  1893. 

Gross  earnings  $32,927.45       $31,836.00       Increase,  $1,091.45 

Operating  expenses    14,467. 22         22,758.90       Decrease,  8,291.68 


Net  earnings  $18,460.23        $9,077.10        Increase,  $9,383.13 

dfc  A  ffi 
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The  Governing  Committee  of  the  Baltimore  Stock  Exchange, 
upon  application  of  the  City  Passenger  Railway  Company,  of  that  city, 
has  decided  to  list  100.000  shares,  $25  each,  or  $2,500,000  City  Passen- 
ger stock.  The  company,  in  its  application,  makes  the  following 
statement. 

The  earnings  of  the  company  have  been  as  follows: 

GROSS.  NET. 

1891.  $835,400.43  $86,233  4° 

1892.  780  388.29  85,712.54 

1893.  794,450.24  128,102.89 

There  are  45  miles  of  completed  road — 21.6  cable,  and  23.4  elec- 
tric. 

The  equipment  consists  of  194  cars,  used  on  cable  and  electric 
roads. 

STATEMENT,  MAY  25,  1 894. 

Assets. 

Cash   $  272,509.03 

Property  account   4,347,342  49 

Circuit  Railway  Co   5,00000 

Consolidated  Gas  Bonds   7,000.00 

Bills  receivable   256.00 

$4,632,107.52 

Liabilities, 

Capital  stock  paid   $2,494,610 

Installments  unpaid   5i39Q 

$2,500,000.00 

Bonds   2,000,000.00 

Suiplus   132,10752 

$4,632,107.52 


July,  1894.J 
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The  directors  of  the  Brooklyn  Heights  Railroad  Company  decided 
at  a  meeting  June  29  to  default  upon  the  payment  of  the  quarterly 
dividend  of  per  cent,  to  the  stockholders  of  the  Brooklyn  City 
Railroad  Company.  President  Lewis  said  that  the  default  in  payment 
would  not  affect  the  stockholders  of  the  Brooklyn  City  Company,  as 
they  will  receive  their  dividends  as  usual,  there  being  a  guarantee  fund 
which  can  be  used.  The  Heights  Company  deposited  $4  000,000  as  a 
guarantee  of  the  payment  of  $1,200,000  rental,  and  $250,000  of  this 
can  be  used  to  meet  the  default.  The  Heights  Company  has  decided 
to  avail  itself  of  this.  Owing  to  the  reports  of  the  default,  the  price 
of  Long  Island  Traction  stock  went  down  from  14  to  l2}i,  but  it  went 
up  again  to  i3'/2. 

dh  A 

V  V  v 

The  Kansas  City  Railway  Company,  which  was  formed  last 
month  in  Kansas  City,  Mo.,  by  the  consolidation  of  the  Kansas  City 
Cable  Railway  Company,  the  Grand  Avenue  Railway  Company,  and 
the  Kansas  City  &  Independence  Rapid  Transit  Company,  has  elected 
the  following  officers:  Pres.  Walter  H.  Holmes,  V.  Pres.  Victor  B. 
Buck  (Boston),  Treas.  Wm.  B.  Clarke,  Sec.  D.  B.  Holmes,  Gen.  Man. 
Conway  F.  Holmes. 

By  the  consolidation  agreement  the  stockholders  of  the  Kansas 
City  Cable  Railway  Company  are  entitled  to  receive,  for  every  $100  of 
their  present  holdings  $90  in  the  company's  consolidated  mortgage 
bonds  and  $10  in  its  preferred  stock.  Stockholders  of  the  Grand 
Avenue  Railway  Company  are  entitled  to  $100  in  preferred  stock  for 
each  $100  of  their  present  holdings.  Stockholders  of  the  Kansas  City 
and  Independence  Rapid  Transit  Company  are  entitled  to  $50  of  the 
company's  common  stock  for  each  $100  of  their  present  holdings.  The 
company  is  capitalized  as  follows: 

Capital  Stock. — Common  stock,  authorized,  $2,700,000,  issued, 
$2,ooc,ooo;  in  treasury,  $700,000;  par  value  $100  per  share.  Preferred 
stock,  authorized  and  issued,  $2,300,000. 

Funded  Debt. — Consolidated  mortgage  gold  bonds,  authorized , 
$5,000,000,  now  in  progress  of  exchange;  coupon,  but  may  be  regis- 
tered; dated  May  I,  1094,  due  1909;  denom.  $1,000;  int.  5  p.  c,  pay- 
able May  and  November,  at  office  of  Central  Trust  Company,  of  New 
York,  trustee  of  mortgage. 

The  company  has  also  assumed  the  principal  and  interest  of  the 
following  bond  issues  of  constituent  corporations: 

Kansas  City  Cable  Railway  Company's  first  mortgage  coupon 
bonds,  authorized  and  issued,  $1,350,000;  dated  April,  1887,  due  1897; 
denom.  $1,000;  int.  5  p.  c,  payable  April  and  October,  at  office  of  New 
England  Trust  Company,  of  Boston,  trustee  of  mortgage. 

Grand  Avenue  Railway  Company's  first  mortgage  bonds,  author- 
ized and  issued,  $1,200  000;  coupon,  but  may  be  registered;  dated  July 
10,  1888,  due  July  10,  1908;  denom.  $1,000;  int.  5  p.  c,  payable  Janu- 
ary 10  and  July  10,  at  office  of  Central  Trust  Company,  o:  New  York, 
trustee  of  mortgage. 

Kansas  City  &  Independence  Rapid  Transit  Company's  first  mort- 
gage bonds,  authorized,  $1,000,000,  issued,  $800,000;  coupon,  but  may 
be  registered;  dated  March  1,  18S9.  These  bonds  have  been  exchanged 
for  the  company's  consolidated  mortgage  bonds  in  the  rates  of  $60  to 
$100  of  consols. 


The  J.  G.  White  Prize  Competition. 


The  offer  of  $400  in  prizes  made,  in  our  May  issue,  by  J.  G. 
White  of  New  York,  the  well  known  electrical  engineer,  for  the  best 
essays  on  the  construction  of  an  inexpensive  car  house,  and  for  the 


C.   E.   LOSS  &  CO., 

—  GENERAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building:,  Chicago, 

REED  *  McKIBBIN, 

GENERAL  STREET  RAILWAY  CONTRACTORS, 

80  Broadway,  New  York. 


best  method  of  operating  a  park  in  connection  with  a  street  railway 
system,  has  brought  out,  we  understand,  a  large  number  of  replies. 
The  judges  inform  us  that  they  have  not  yet  been  able  to  pass  finally 
upon  the  relative  merits  of  the  papers  submitted,  but  hope  to  be  able 
to  do  so  during  the  coming  month.  The  result  of  the  competition  will 
be  published  in  our  August  number  if  a  decision  is  reached  before  the 
time  of  going  to  press  with  that  issue. 

"The  Financial  and  Commercial  Chronicle"  to 
be  Published  by  a  Company. 


The  William  B.  Dana  Company,  publishers  of  the  Commercial  and 
Financial  Chronicle,  has  been  incorporated  at  Albany  with  a  capital  of 
$500  000.  The  incorporators  are  William  B.  Dana,  Arnold  G.  Dana 
and  Frederick  R.  Shepherd.  William  B.  Dana  is  president,  Arnold 
G.  Dana  treasurer  and  Frederick  R.  Shepherd  secretary. 

Arnold  G.  Dana  is  a  son  of  Professor  James  D.  Dana,  of  Yale 
College  (brother  of  Wm.  B.  Dana),  and  has  been  connected  for  a 
number  of  years  with  the  Chronicle,  having  in  charge  the  quarterly 
"  Investors' Supplement,"  published  by  the  Chronicle.  He  has  recently 
been  associated  with  Redmond,  Kerr  &  Company,  bunkers,  of  New 
York,  but  will,  resume  his  former  position  in  the  fall.  Mr.  Shepherd 
is  in  charge  of  the  CLy  and  County  department  of  the  Financial 
Chronicle.  The  first  issue  under  the  newly  organized  company  was 
made  June  23. 

EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 
NEW  YORK 

C.  J.  FIELD,   M.  E., 

Consulting  Engineer. 
Electric  Traction. 

Power  Transmission. 

Generating  Stations. 

Central  Building,  Liberty  and  West  Sts. 
NEW  YORK. 


WHITE -CROSBY  CO., 

CONTRACTING  ENGINEERS. 


Baltimore  Office:    Equitable  Building. 

New  York  Office  :   29  Broadway. 

Chicago  Office:  "Rookery." 


ORGANIZED,   1888  INCORPORATED,  1891. 

WOOD  BRIDGE  &  TURNER, 

ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS. 

Electric  Railway  Construction  and  Equipment. 

Times  Building,  41  Park  Row,  New  York. 


MOTOR  AND 
TRAIL  CARS. 

New  and  Second  Hand — 
for  Suburban,  Electric, 
Dummy  and  Cable  Roads. 


NEW  YORK  EQUIPMENT  CO. 

RAILWAY  EQUIPMENT. 


15  WALL  ST.,  NEW  YORK. 

WHETHER  YOU  WISH  TO  BUY  OR  SELL.  WRITE  US. 


STATION  EQUIPMENT 
AND  SUPPLIES. 

Girder,  Tram  and  Tee 
Rails  of  all  weights,  with 
Chairs,  Joints,  Spikes,  &c. 

LINE  CONSTRUCTION 
MATERIAL. 
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Map  of  the  United  States. 


A  large  handsome  Map  of  the  United  States,  mounted  and  suitable 
for  office  or  home  use,  is  issued  by  the  Burlington  Route.  Copies  will 
be  mailed  to  any  address  on  receipt  of  fiteen  cents  in  postage  by  P.  S. 
Eustis,  General  Passenger  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


The  Lake  Shore  Route. 


The  Lake  Shore  Route,  between  Buffalo  and  Chicago,  is  cele- 
brated all  over  the  world  as  affording  the  embodiment  of  luxury  in 
travel.  Its  new  Day  Coaches  are  sixty  feet  in  length,  and  will  seat 
fifty-eight  people,  comfortably.  They  are  fitted  with  the  Gould  plat- 
form and  automatic  coupler,  Westinghouse  air  brakes  and  signal, 
heated  with  steam  taken  from  the  locomotive,  and  at  night  are  bril- 
liantly lighted  with  Pintsch  gas,  for  which  purpose  five  elegant  bronze 
chandeliers  depend  from  the  roof  of  the  car. 

The  interior  of  the  coaches  is  finished  in  mahogany,  highly 
polished  and  paneled.  Each  coach  has  a  nice  lavatory  and  toilet.  The 
latest  models  contain  separate  toilet  rooms — one  for  ladies  and  one  for 
gentlemen.  The  car  seats  are  of  the  style  known  as  the  Mason  tilting, 
with  high,  spring  backs  and  broad  seats.  They  are  richly  upholstered 
in  crimson  plush.  The  windows,  which  are  of  plate  glass,  are  large, 
and  each  is  fitted  with  a  spring-roller  curtain,  in  shade  to  blend  with 
the  interior  finish,  and  every  feature  is  of  the  best. 

The  dining  cars  in  service  on  the  trains  of  the  Lake  Shore  &  Mich 
igan  Southern  Railway  are  operated  by  the  company.  The  cars  are 
neat  and  tasty  in  all  their  appointments.  Great  care  is  exercised  to 
provide  the  patrons  of  the  Lake  Shore  Route  with  a  service  which  shall 
prove  satisfactory.  As  a  result,  dining  on  the  trains  of  the  road  is 
accomplished  in  a  very  satisfactory  and  comfortable  way. 

The  sleeping  cars  in  service  on  the  Lake  Shore  Route  are  of 
Wagner  build.  Ordinarily,  they  contain  twelve  sections  a  state-room, 
a  smoking  apartment,  and  toilets  for  ladies  and  gentlemen.  In  some 
instances,  however,  there  are  cars  containing  sixteen  sections,  the  state- 
room being  omitted.  Every  valuable  device  is  embodied  in  their  con- 
struction. 

The  Lake  Shore  operates  a  most  perfect  sleeping  car  service 
between  the  cities  rf  Chicago,  Cleveland  Buffalo,  New  York  and  Bos- 
ton, in  connection  with  the  New  York  Central  and  Boston  &  Albany 
Railways.  This  is  not  only  the  direct,  best  and  only  double  track 
route  between  the  cities  mentioned,  but  the  Lake  Shore  is  the  only  line 
from  Chicago  conveying  passengers  into  New  York  City  without  a 
ferry  transfer.*** 


THESE  OILERS 

SEND    FOR  CATALOGUE. 

"COPPERIZED  C.R.  SWEDOH 

SOILERS 


ALL  SIZES  &. 
STYLES 


■BURNISHED  FINISH 
CHEAP  &  ELEGANT  *» 

SCALE  1-12  SIZE  Si 


Are  Heavily 

COPPER 
PLATED 
INSIDE 

TO  PREVENT  RUSTING 
AND    THE    OH.,  FROM 


LARGE  STOCK,  BEST  OF  GOODS  &.  FACILITIES  BECOMING  GRITTY. 

THE  WILMOT  8t  HOBBS  MFG.  CO      THE  OUTSIDE  PER- 

HOT  &  COLD  ROLLING  MILLS  AND  FACTORIES 

BRIDGEPORT.  CONN. U.  S    A.  FECTI.Y  RESEMBLES 

STORE,  20  MURRAY  ST.,NEWY0RK.  BURNISHED  <  OPPER. 
A    GOOD  MANAGER 

IS   NEVER    TOO  POOR    TO  ECONOMIZE. 


The 

Reliance 
Safety 
Water 
Columns 


ARE 

A  100% 

INVESTMENT. 


This  statement,  extravagant  as  It  at  first  appears,  Is 
positively  true.  They  save  their  cost,  and  In  some 
cases  m»ny  times  their  cost,  every  year,  besides  pro- 
tecting lire  and  property  and  prolong-In?  the  life  of  the 
boilers.  Write  to  day  tor  prices  and  particulars;  then 
buy  If  you  wish  to. 


THE  KtLIANCE  GAUGE  CO., 


72-82 
E.  Prospect  St., 


Cleveland,  0. 


Hubley 


Manufacturing  Co. 


TROLLEY  WHEELS. 


Bronze,  Brass  or  Iron.  The  special  bronze  has 
a  record  of  10,000  miles  and  still  running.  All 
have  Patent  Graphite  Bearings. 


TROLLEY  HARPS. 


Either  Bronze,  Brass  or  Malleable  Iron.  Entirely 
new  design.  Patent  applied  for.  Lightest, 
Strongest,  as  well  as  the  Cheapest,  ever  offered 
to  the  trade. 


BEARI2TGS 


For  Dynamos  and  Motors.  Guaranteed  20  per 
cent,  more  life  than  any  other  anti-friction  metal 
on  the  market. 


Complete  Overhead  Equipments  for 
Electric  Railways. 

Special  Bronze,  Brass  or  Iron  Castings  for  Car  Trim- 
mings or  special  work.    Estimates  on  receipt  of  samples. 

Electric  Lighting  Material.  Regulating  Sockets, 
Pendants,  Cutouts  and  Switches,  of  our  own  design  and 
Patents. 

Our  Quality  is  the  highest  and  Prices  Low. 

HUBLEY  7VtFG.  CO. 

LHNCHSTER,  PH. 


OCTAGONAL  LONG 
LEAF  GEORGIA 
PINE  POLES 


STANDARD  f 


SIZES 
IN  STOCK 


7x9-28  and  30  ft. 
8x10-28  and  30  ft. 


OTHER  SIZES  SAWED  TO 
ORDER  PROMPTLY. 


General  Railway  Supplies. 


WHITE-CROSBY  CO. 

Railway  Supply  Department, 

[Equitable  Building,  -  Baltimore,  Id. 
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A  Model  Car  House. 


In  the  engraving  on  this  page  is  presented  a  view  of 
the  capacious  car  house  recently  completed  by  the  Union 
Railway  Company,  of  New  York.  The  engravings  on 
the  following  page  are  from  photographs  of  the  first  and 
second  floors. 

The  house  is  located  at  the  junction  of  Boston  and 
Woodruff  Avenues,  and  has  a  frontage  of  about  150  ft.  on 
Boston  Avenue,  and  extends  back  on  Woodruff  Avenue  a 
distance  of  about  260  ft.    As  shown  in  the  exterior  view, 


cars.  An  especially  interestingre"aTuTerof  this  floor  is  a 
flush  transfer  table  of  special  design  which  was  built  for 
the  Union  Railway  Company  by  the  White  Manufactur- 
ing Company,  of  New  York.  With  it  the  cars  can  be 
quickly  and  easily  moved  to  any  part  of  the  room  by  one 
man. 

This  transfer  table,  which  is  shown  in  the  engraving 
and  which  was  fully  described  in  the  May,  1894,  number  of 
the  Street  Railway  Journal,  runs  on  rails  laid  on  the  floor 
itself,  and  avoids  the  necessity  of  cutting  the  floor.  The 
transverse  rails  upon  which  the  car  rests  when  on  the  table 


FIG.  1— EXTERIOR  OF  CAR  HOUSE — UNION  RAILWAY  COMPANY,  NEW  YORK  CITY. 


the  building  is  of  brick  with  stone  trimmings,  and  pre- 
sents a  very  handsome  appearance.  The  architectural 
feature  of  the  structure  is  the  square  tower  of  attractive 
design  eighty-two  feet  in  height  and  twenty-five  feet 
square,  located  over  the  central  doorway. 

Woodruff  Avenue  descends  gradually  from  Boston 
Avenue,  so  that  the  building  is  one  story  higher  in  the 
rear  than  in  the  front. 

On  the  ground  floor  are  fourteen  tracks,  each  with  a 
storage  capacity  of  nine  closed  or  seven  open  cars.  All 
tracks  are  provided  with  pits  for  the  inspection  of  motors, 
running  gear,  etc.  The  trolley  wires  which  lead  into  the 
building  are  carried  under  wooden  troughs,  which  are  at- 
tached to  the  floor  beams.  The  floors  here  are  laid  with 
cement.  An  electric  elevator  carrying  a  platform,  11  X 
35  ft.,  and  operated  by  the  railway  current,  is  provided 
for  quickly  transferring  cars  to  the  basement  or  the  upper 
floor.    This  elevator  is  shown  at  the  left  of  Fig.  3. 

On  the  second  floor,  shown  in  Fig.  2,  there  are  thir- 
teen tracks  with  a  total  storage  capacity  of  seventy  five 


are  slightly  bent  down  at  the  ends,  so  as  to  make  con- 
nection with  the  floor  rails. 

The  company  will  perform  its  own  armature  wind- 
ing, and  a  space  of  about  40  X  50  ft.  in  the  Boston  Ave- 
nue end  of  the  second  story  is  set  apart  for  this  purpose. 
Twelve  large  windows  furnish  abundant  light  for  this 
work. 

Adjoining  the  armature  room,  directly  in  the  center 
of  the  front  of  the  house  and  within  easy  call  of  the  dis- 
patcher's office,  is  a  large  room  for  the  use  of  conductors 
and  motormen.  It  is  well  lighted  and  heated,  and  fur- 
nished with  an  ample  number  of  comfortable  seats. 

The  machine  and  blacksmith  shops  are  located  in  the 
basement  in  the  rear  end  of  the  building,  and  will  be  fully 
equipped  with  the  most  approved  machinery  for  making 
all  necessary  repairs.  Power  will  be  supplied  entirely  by 
electric  motors  operated  by  the  railway  current.  The 
paint  shop  of  the  company  is  also  located  in  the  base- 
ment. 

The  tracks  are  so  arranged  that  a  car  can  be  taken 
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from  the  street  or  any  part  of  the  building  to  the  elevator, 
lowered  to  the  basement  and  run  directly  to  the  repair 
shop,  facilitating  the  work  of  repairs.  A  large  stock  room 
adjoins  the  machine  and  blacksmith  shops. 

The  house  is  well  lighted  by  large  windows  on  all 
sides. 

The  Indianapolis  Franchise  Case. 


An  interesting  case  involving  the  right  of  a  city  to 
transfer  certain  franchises,  claimed  to  have  expired,  from 
one  corporation  to  another,  was  argued  last  month  in 
Indianapolis  in  the  case  of  "The 
Citizens'  Street  Railroad  Company 
vs.  The  City  Railway  Company." 
The  final  arguments  for  the  former, 
the  one  now  in  the  field,  was  pre- 
sented by  Hon.  Benjamin  Harrison 
who  claimed,  among  other  points, 
that  an  extension  of  an  existing  fran- 
chise did  not  require  any  special  con- 
sideration, the  consideration  for  the 
original  grant  being  sufficient  to 
cover  the  extension,  also  that  the 
termination  of  the  right  to  operate 
cars  over  certain  streets  was  tanta- 
mount to  a  confiscation  of  the 
tracks  of  the  company  in  those 
streets  when  no  provision  had  been 
made  originally  to  cover  this  point. 
Also  that  a  grant  from  the  legislature 
could  not  be  terminated  by  a  city, 


Railway  Lines  in  Detroit  Sold. 


Thomas  Nevins,  of  Orange,  N.  J.,  the  contractor 
who  has  been  mentioned  on  several  previous  occasions 
as  the  purchaser  of  the  Detroit  Street  Railway  lines,  con- 
cluded the  purchase  July  3.  It  is  said  Mr.  Nevins  had  an 
option  on  this  scheme,  which  expired  on  July  9.  It  was 
coupled  with  a  condition  that  the  franchise  be  obtained 
from  the  Common  Council  of  Detroit.  A  company  of 
capitalists,  anxious  to  secure  the  roads,  succeeded  in  de- 
laying the  granting  of  the  franchise  beyond  the  time 
named  in  the  option,  with  the  hope  of  defeating  Mr. 


VIEW  OF   GROUND  FLOOR  OF  CAR  HOUSE- 
NEW  YORK  CITY. 
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FIG.  2.— VIEW  OF  SECOND 
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even  though  it  had  been  provided  in  the  act  of  the  legis- 
lature that  it  should  not  take  away  the  "exclusive  power 
exercised  by  the  city  over  the  streets,"  the  term  "exclus- 
ive power"  merely  identifying  the  powers  then  exercised 
over  location,  survey  and  construction.  Mr.  Harrison 
claimed  that  under  the  State  charter  the  franchises  were 
perpetual.  The  case  was  presented  before  Judges  Woods 
and  Baker  of  the  United  States  Circuit  Court.  No  de- 
cision will  probably  be  given  for  some  time. 

Fenders  in  Washington. 

A  bill  has  been  introduced  in  Congress  to  compel  all 
the  street  railway  companies  in  the  District  of  Columbia 
to  equip  all  electric  and  cable  cars  with  fenders.  The 
District  Commissioners  are  examining  different  types. 


and  5:15  and 


Nevins.  The  latter  went  to  Detroit, 
however,  and  closed  the  deal,  paying,  it 
is  said,  par  for  the  $1,250,000  of  stock 
and  $3,000,000  bonds. 

Mr.  Nevins  will  at  once  go  to  work 
and  organize  a  stock  company,  in  which 
he  will  hold  a  controlling  interest,  and 
equip  the  remaining  fifty  miles  of  track- 
age with  the  trolley  system.  He  will 
take  possession  of  the  newly  acquired 
property  in  a  few  weeks. 

Mr.  Nevins  in  a  recent  interview 
said:  "  I  was  treated  in  a  very  fair  man- 
ner by  the  municipal  authorities  of 
Detroit.  My  company  will  be  exempt 
from  taxes,  and  free  from  any  expense 
for  street  paving  or  improvements  of 
any  kind.  For  these  considerations  I 
agreed  to  give  the  city  a  workingman's 
rate  of  fare,  which  is  three  cents, 
between  the  hours  of  5:30  and  7  a.  m., 
6:15  p.  M." 


An  Electric  Railway  Between  Columbus 
and  Cincinnati. 


The  prediction  that  Cincinnati  and  Columbus  are  to  be 
connected  by  an  electric  railroad  has  become  a  very  strong 
probability.  Application  has  been  made  to  the  Franklin 
County  Commissioners  for  a  right  of  way  for  an  electric 
railway  on  the  national  pike  from  Columbus  to  the  Madi- 
son County  line,  and  a  franchise  has  been  granted  on  con- 
dition that  the  road  is  begun  by  September  1,  1895,  and 
completed  by  September  1,  1896.  The  applicants  are  L. 
D.  Hagerty,  H.  B.  Morehead,  Dennis  Dwyer,  of  Dayton, 
i  and  Orin  Brown. 
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The  Hobart  Electric  Street  Railway. 


The  second  electrical  street  railway  in  Australasia, 
and,  perhaps,  the  finest  in  the  Southern  Hemisphere,  is 
that  opened  for  traffic  September  1,  1893,  at  Hobart,  the 
chief  city  of  Tasmania,  that  island  which  lies  due  south 
of  the  great  continent  of  Australia,  and  which  is  looked 
upon  by  its  inhabitants  as  the  gem  of  the  Southern  seas. 
A  feeling  of  discontent  with  antiquated  methods  of  trac- 
tion had  been  rising  ever  since  the  success  of  electric  trac- 
tion in  America  had  been  reported  there.  And  this  feel- 
ing speedily  impelled  them  to  investigate  and  be  more 
forward  with  the  times.  From  the  beginning  the  cars 
have  been  great  favorites,  and  not  a  stop  or  a  hitch  has 
occurred  since  the  line  was  opened.  The  system  adopted 
is  the  overhead,  and  is  similar  in  most  respects  to  those 
installed  here  and  in  Europe. 


at  the  lower  end  of  Macquarie  Street,  near  the  Hobart 
rivulet,  and  so  much  difficulty  was  experienced  in  finding 
suitable  foundations  for  the  house  itself  and  the  engines, 
boilers,  stack,  etc.,  that  piles  were  driven  and  a  firm  con- 
crete foundation  laid  upon  them.  Upon  this  structure 
the  house  was  erected.  It  was  designed  in  England,  and 
sent  out  all  ready  to  be  set  up.  It  consists  of  a  galvanized 
iron  shell  with  wrought  iron  principals  and  girders,  the 
various  portions  being  separated  by  wooden  and  brick 
partitions.  , 

The  boilers  (Fig.  2)  are  four  in  number,  and  are  of 
the  Marshall  locomotive,  multitubular  type.  They  have  a 
capacity  of  sixty  horse  power  each,  and  generate  steam 
at  a  working  pressure  of  160  lbs  to  the  square  inch.  The 
mountings  are  complete  and  include  double  gauge 
glasses,  steam  gauge,  patent  draughts,  etc.  The  boilers 
are  covered  with  Bell's  asbestos  composition,  as  are  the 
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FIG.  1. — INTERIOR   OF  POWER  STATION— HOBART  ELECTRIC  STREET  RAILWAY,  TASMANIA. 


Some  years  ago  a  body  of  local  capitalists  secured  a 
concession  from  the  city,  granting  them  a  perpetual  lease 
of  all  the  roadways  necessary  to  the  operation  of  a  car 
service.  A  horse  car  service  was  effected  for  some  time, 
but  the  claims  of  improved  traction  became  urgent,  and  a 
more  utilitarian  and  satisfactory  method  was  contem- 
plated. An  offer  being  made  to  the  syndicate  by  the  Hobart 
Electrical  Tramway  Company  to  take  over  the  conces- 
sion and  build  an  electrical  road,  it  was  accepted  at  once. 
A  contract  was  made  shortly  afterwards  with  Siemens 
Brothers  &  Company,  of  London,  to  undertake  the  entire 
equipment  of  the  line  from  the  foundations  of  the  power 
house  to  the  last  fuse  on  the  last  car,  that  is,  the  steam  and 
electrical  plant,  track,  line  and  rolling  stock. 

The  total  length  of  the  tracks  is  ten  miles,  the  system 
being  divided  into  three  sections,  each  about  three  miles 
long,  running  to  the  suburbs  of  New  Town,  Sandy  Bay 
and  Cascades.  The  first  two  start  from  the  telegraph 
office  at  the  corner  of  Macquarie  and  Elizabeth  Streets, 
while  that  running  to  the  Cascades  starts  from  the  railway 
station  in  Lower  Park  Street,  and  continues  along  Mac- 
quarie Street  to  its  terminus  at  the  Cascades. 

The  power  station  and  car  house  have  been  erected 


steam  pipes,  to  lessen  the  waste  of  heat.  The  ash  pits 
are  built  beneath  the  surface  of  the  boiler  room  floor. 
The  flues  are  connected  with  the  stack,  which  rises  ninety 
feet  skyward.  This  is  of  wrought  iron  riveted  through- 
out, is  five  feet  in  diameter  and  securely  anchored  with 
stranded  steel  stays.  A  water  tank  is  provided  for  the 
feedwater,  which  is  pumped  by  two  No.  5  Worthington 
steam  pumps  through  two  Marshall  100  h.  p.  water  heat- 
ers into  the  boilers.  The  steam  passes  from  the  boilers 
through  a  ring  main  so  arranged  that  any  engine  or  any 
boiler  may  be  worked  separately  or  together. 

Passing  from  the  boiler  house  into  the  engine  and 
dynamo  room,  the  visitor  sees  an  installation  which  for 
neatness  and  compactness  need  fear  no  rival  anywhere. 
The  engines  are  three  in  number  and  are  of  the  Willans 
&  Robinson  well  known  vertical,  patent  central  valve,  high 
speed,  compound  type.  They  are  provided  with  steam 
separator  and  fitted  with  sensitive  governors  of  special 
design.  They  operate  at  a  speed  of  350  revolutions  per 
minute,  and  are  directly  connected  to  three  generators — 
engine  and  dynamo  being  fitted  to  one  bedplate.  The 
rate  of  speed  is  shown  on  a  tachometer. 

The  three  generators  are  of  the  Siemens  H.  B.  f }, 
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bipolar,  compound  wound  type,  the  armatures  being  set 
near  the  floor  and  making  the  same  number  of  revolu- 
tions as  the  engine.  The  capacity  of  each  dynamo  is  250 
amperes  at  500  volts.  The  engine  shaft,  directly  coupled 
to  the  armature  shaft,  carries  a  flywheel  of  massive  con- 
struction four  feet  two  inches  in  diameter, 
weighing  with  the  shaft  about  two  tons. 
The  working  parts  of  the  engines  run  in 
oil  baths  carefully  covered  in,  and  each 
engine  will,  work  up  to  200  h.  p. 

The  generated  current  is  led  from  the 
dynamo  terminals  to  a  switchboard  ar- 
ranged on  the  wall  of  the  room.  Upon 
this  are  mounted  the  necessary  switches, 
cutouts,  resistances  and  measuring  instru- 
ments. The  engine  room,  boiler  house, 
car  barn,  offices,  etc.,  are  all  lighted  by 
sixteen  candle  power  incandescent  lamps 
arranged  five  in  series  between  the  lines. 

The  construction  of  the  overhead  line 
is  extremely  substantial.  The  poles  are 
erected  along  the  edge  of  the  sidewalk, 
some  being  of  wood  and  some  of  iron. 
Owing  to  the  position  of  the  poles  and 
wires  of  the  telegraph  and  telephone  de- 
partments, which  follow  the  route  taken 
by  the  cars  along  almost  the  entire  length 
of  the  line,  it  was  found  necessary  to 
crank  the  poles  of  the  street  railway,  to 
throw  the  top  some  three  feet  from  the 
line  of  the  base,  in  order  that  they  should 
not  run  into  contact  with  the  other  wires. 
The  interruption  to  the  telephone  ser- 
vice has  been  so  slight  as  to  have  evoked 
no  complaint. 

The  feeders,  of  which  there  are  fifteen  miles,  are  of 
nineteen  strand  copper  wire.  The  trolley  conductors,  of 
which  there  are  ten  miles,  are  of  seven  m.  m.  diameter,  gal- 
vanized steel  wire.  These  are  suspended  from  span  wires 
of   galvanized    iron,  there  being  eight   miles  of  this, 


New  Town  line,  where  for  about  fifteen  chains  the  rise  is 
about  6  per  cent. 

The  cars  are  twenty  in  number,  and  are  neat  examples 
of  the  car  building  art,  built  for  Siemens  Brothers  & 
Company  by  the  Lancaster  Waggon  Company.    They  are 


FIG.  2— BOILER  ROOM— HOBART  ELECTRIC  RAILWAY,  TASMANIA. 


stretched  between  800  side  poles  carrying  1,000  insulators. 

The  track  is  constructed  of  forty  pound  T,  orVignole, 
steel  rails  spiked  to  wooden  ties,  and  guard  rails  are  used 
along  the  whole  length  of  service  track.  The  rails  are 
bonded  with  solid  copper  strips  securely  riveted.  There 
are  fourteen  turnouts  arranged  for  a  fifteen  minute  ser- 
vice along  the  lines.  In  some  places  the  curves  and  gra- 
dients are  rather  severe,  the  steepest  grade  being  on  the 


FIG.  3.— DOUBLE  DECKED  CAR— HOBART  ELECTRIC  RAILWAY,  TASMANIA. 


principally  of  teak  and  ash,  the  window  frames  being  of 
mahogany,  and  are  double  decked,  the  upper  deck  being 
roofed  over,  but  not  closed  in,  and  the  seats  arranged 
across  the  top  of  the  car.  There  is  room  for  twenty-four 
passengers  inside  and  twenty-four  on  the  upper  deck, 

which  is  reached  by  a  winding 
staircase  at  each  end  of  the 
car.  While  they  are  constructed 
to  carry  only  forty-eight  pas- 
sengers, rush  of  traffic  has  fre- 
quently loaded  them  with  as 
many  as  106.  This  speaks  well 
for  both  motors  and  cars.  The 
cars  are  supported  on  the  trucks 
by  spiral  springs,  and  each  car 
and  truck  complete  weighs  about 
six  tons. 

Each  car  is  provided  with 
two  motors  of  twelve  and  a  half 
horse  power  each,  geared  to 
the  axles  through  single  reduc- 
tion gears  working  in  oil.  The 
motors  and  gearing  are  enclosed 
in  suitable  casings  which  render 
them  both  water  and  dust  proof. 
One  motor  has  been  found  suf- 
ficient to  operate  a  car  in  case  of 
breakdown  of  the  other.  Cur- 
rent is  taken  from  the  overhead 
wire  by  Siemens  friction  contact 
arrangements,  two  of  which  are 
mounted  upon  supports  running 
up  from  the  roof  proper  of  the 
car.  They  are  light  steel  frames 
of  rectangular  shape,  pivoted  at 
the  lower  part  of  each  side  and 
kept  in  contact  with  the  trolley  wire  by  means  of  two 
strong  spiral  springs.  While  this  system  may  seem  to 
American  eyes  inferior  to  the  trolley  pole  with  its  revolv- 
ing contact,  it  is  said  to  be  very  efficient  and  less  liable  to 
break  down,  while  the  wear  on  the  overhead  conductor  is 
very  slightly,  if  at  all,  in  excess.  The  controlling  switches 
are  placed  one  on  each  platform,  and  are  of  the  well 
known  Siemens  type.    The  resistance,  consisting  of  a 
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series  of  coils,  is  set  beneath  the  platform.  The  maximum 
speed  allowed  is  twelve  miles  per  hour,  but  this  is  ex- 
ceeded on  down  grades  and  in  the  less  frequented 
neighborhoods. 

The  cost  of  the  installation  complete  amounted  to 
about  ^34,000  or  $170,000.  The  cars  began  to  run  on 
September  21,  and  up  to  October  20  had  covered  25,000 
miles,  and  carried  115,000  passengers,  the  highest  number 
in  one  day  being  7,500  with  fifteen  cars.  The  population 
of  Tasmania  in  1891,  when  the  last  census  was  taken,  was 
146,667,  and  that  of  Hobart  and  its  suburbs  29,593.  Since 
the  road  was  opened,  up  to  June  1,  date  of  our  latest  ad- 
vices, the  cars  had  carried  1,092,491  passengers,  the  num- 
ber of  car  miles  run  being  243,165.  The  ordinary  service 
consists  of  twelve  cars,  but  eighteen  have  been  used  on 
certain  occasions,  and  even  twenty,  without  any  special 
effort  on  the  part  of  the  steam  or  electric  plant. 

The  fares  are  fixed  at  four  cents  for  travel  within  the 
city  limits,  while  another  two  cents  procures  a  further 
ride  for  three  miles  in  any  one  of  the  three  directions  in 
which  the  cars  run.  Numbered  tickets  are  given  to  the 
passengers,  and  these  must  run  consecutively  and  corre- 
spond to  the  conductor's  series.  The  passengers  are 
requested  to  destroy  their  tickets  on  leaving  the  cars,  a  re- 
quest pretty  generally  complied  with,  as  they  are  made 
aware  that  responsibility  for  mistakes  falls  upon  the  con- 
ductor. The  cars  run  every  quarter  of  an  hour,  or,  as  a 
taciturn  London  'bus  driver  once  replied  to  an  enquiring 
passenger:  "  They  leaves  at  quarter  past,  half  past,  quarter 
to  and  at!"  Passengers  are  transferred  from  any  one  line 
to  any  other  without  increase  of  fare. 

The  cars  have  been  an  unqualified  success  in  Hobart, 
and  the  road  stands  at  present  as  an  object  lesson  to  the 
other  Australian  colonies.  It  has  attracted  con- 
siderable attention,  and  has  been  visited  by  the  engineers 
of  most  of  the  street  railways  in  the  Australian  colonies, 
not  to  speak  of  the  big  political  magnates. 

The  question  of  lighting  business  premises  in  the  city 
from  the  station  has  also  been  mooted,  and  as  by  Act  the 
Tramway  Company's  charter  allows  it  to  do  anything  in 
that  way,  it  is  probable  that  it  may  also  undertake  the 
city  lighting. 

To  A.  C.  Parker,  engineer  in  charge,  under  whose 
expert  supervision  the  entire  installation  of  this  model 
road  was  effected,  we  desire  to  acknowledge  our  indebt- 
edness, for  his  kindness  in  providing  us  with  the  facts 
upon  which  the  foregoing  article  was  based,  as  well  as  the 
interesting  photographs  from  which  the  cuts  were  made. 


The  Glasgow  Subway. 

The  Glasgow  subway,  which  has  been  under  process 
of  construction  during  the  last  two  and  a  half  years,  and 
which  will  be  a  valuable  addition  to  the  rapid  transit 
facilities  of  that  city,  is  now  nearly  completed.  This  sub- 
way consists  of  two  independent  tunnels  eleven  feet  in 
diameter  and  in  the  form  of  a  loop  six  and  a  half  miles 
in  length.    The  tunnels  are  constructed  on  an  average  of 


FIG.  1. — TRANSVERSE  SECTION  OF  POWER  STATION— GLASGOW 
CABLE  RAILWAY. 

thirty  feet  below  the  surface  and  close  together  except 
at  the  stations,  where  they  widen  to  admit  of  a  ten  foot 
platform  which  is  reached  by  stairs  leading  down  from 
the  surface.  There  are  in  all  fourteen  stations,  the  dis- 
tance between  any  two  being  about  half  a  mile.  The 
system  of  compressed  air  chambers  was  employed  in  the 
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tunnel  construction,  and 
the  total  cost  of  the  sub- 
way has  been  about  $3,- 
600,000  exclusive  of  equip- 
ment and  property  fran- 
chises, the  company  being 
obliged  to  purchase  all 
property  along  the  line. 

The  question  of  the 
best  motive  power  to  in- 
troduce was  decided  in 
the  early  part  of  this  year, 
the  choice  being  practi- 
cally confined  to  electric 
and  cable  power.  The 
engineers  of  the  subway, 
as  some  of  our  readers 
may  remember,  visited 
this  country  last  Novem- 
ber on  a  tour  of  investiga- 
tion to  learn  the  recent 
advances  made  in  rapid 
transit  methods  in  Ameri- 
ca. As  a  result,  the  cable 
system  was  selected. 
Through  the  kindness  of 
David  Home  Morton,  en- 
gineer of  the  subway,  we 
are  enabled  to  present  the 
accompanying  plans  of 
the  cable  machinery  and 
arrangement  recently  de- 
cided upon. 

The  power  station 
measures  463  ft.  7  ins.  X 
100  ft.  in  its  greatest  di- 
mensions. The  boiler 
room  will  contain  eight 
Lancashire  boilers  in  four 
batteries  of  two  boilers 
each,  connected  with  the 
engine  room  by  a  dupli- 
cate set  of  steam  mains. 
It  is  located  close  to  a 
railroad  siding,  so  as  to 
admit  of  the  greatest  fa- 
cility in  the  receipt  of 
fuel.  The  engine  room 
proper  measures  138  ft.  4 
ins.  X  100  ft.,  and  will  con- 
tain two  engines  with 
cylinders  42  x  48  ins., 
operating  under  100  lbs. 
steam  pressure,  and  run- 
ning at  fifty-five  revolu- 
tions per  minute.  One  of 
these  is  directly  connect- 
ed with  each  end  of  a 
shaft  seventy  -  seven  feet 
six  inches  long,  extending 
entirely  across  the  engine 
room,  and  divided  into 
sections,  connected  by 
plate  couplings.  Small 
auxiliary  engines  are  pro- 
vided for  turning  the  shaft 
for  inspection  purposes, 
etc.,  without  the  necessity 
of  operating  the  larger  en- 
gine. The  steam  pipe  sys- 
tem in  the  engine  room  is 
also  duplicate  throughout. 

The  engines  are  so  ar- 
ranged that  either  can 
operate  either  set  of  driv- 
ing drums  of  the  duplex 
cable  system  used.  Upon 
the  main  shaft  are 
mounted     four  driving 
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drums,  fourteen  feet  in  diameter,  each  of  which  is  con- 
nected to  the  driven  drum  on  the  cable  shafts,  each 
twenty-five  feet  in  diameter.  The  rope  drive  is  used. 
The  cable  drivers  are  fourteen  feet  in  diameter  each,  and 
are  provided  with  Walker  differential  rings.  The  cable 
will  be  operated  at  a  speed  of  fifteen  miles  per  hour.  The 
tension  run  has  a  length  of  149  ft.,  and  the  course  of  the 
ropes  is  clearly  shown  in  the  ele- 
vation of  the  station  (Fig.  2). 

The  main  guide  sheaves  are  lo- 
cated below  a  completed  section  of 
the  tunnel,  and  as  the  conditions  for 
driving  foundations  at  this  point  are 
not  good,  shallow  foundations  were 
adopted,  the  sheave  brackets  being 
spread  over  a  large  area. 

The  new  cables  will  arrive  at 
the  railway  siding,  located  in  the 
rear  of  the  power  room,  and  will  be 
carried  coiled  in  long  loops  on  sever- 
al platform  cars.  The  end  of  the 
cable  will  then  be  taken  up  over  a 
sheave  high  above  the  middle  car, 
thence  on  over  the  roof  of  the  boiler 
house,  and  down  through  the  roof 
of  the  power  house,  onto  the  cable 
storage  drums.  From  these  the  new 
cables  are  to  be  led  overhead  on 
the  guide  sheaves  carried  by  the 
middle  roof  columns  onto  the  ten- 
sion tracks  and  spliced  to  the  old 
cable.  The  tail  of  the  old  cable 
will  be  brought  down  over  the  sec- 
ond cable  driving  drums  back 
through  the  foundation  below  the 
floor,  and  out  through  the  wall  of 
the  power  house  to  a  drum  for  old 

cables,  which  will  probably  be  placed  under  the  water 
tanks  just  south  of  the  chimney  shaft. 

The  cars  to  be  used  in  the  subway  will  have  double 
trucks,  and  will  be  fifty  feet  in  length,  each  car  being  pro- 
vided with  a  grip.  The  estimated  weight  of  the  trains 
when  loaded  is  twenty  tons  each.  The  greatest  possible 
number  of  trains  which  can  be  put  on  the  lines  would  be 
thirty,  fifteen  on  each  track.  A  universal  fare  of  one 
penny  for  second  class,  and  two  pence  for  first  class,  re- 


Thc  Lexington  Avenue  Cable  Power  Station  of 
the  Metropolitan  Traction  Company. 

The  work  of  introducing  a  substitute  for  animal 
power  upon  its  various  lines  in  New  York  City  is  being 
prosecuted  by  the  Metropolitan  Street  Railway  Company 
as  vigorously  as  circumstances  will  permit.    The  plans  of 
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Street  Railway  Journal 

FIG.  1.— PLAN  OF  MACHINERY — LEXINGTON  AVENUE  CABLE  POWER  STATION, 

NEW  YORK  CITY. 


the  company  to  install  an  underground  electric  system  on 
one  of  its  uptown  lines  have  already  been  published  in 
these  columns.  While  awaiting  the  results  of  this  trial 
the  company  is  completing  its  projected  cable  railways  on 
Columbus  and  Lexington  Avenues. 

The  Lexington  Avenue  railway  will  be  operated  from 
a  power  station  130  ft.  east  of  Lexington  Avenue,  and 
extending  from  25th  Street  to  26th  Street.  This  part  of 
the  city  is  devoted  to  residences,  and  owing  to  the  high 
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FIG.  2.— SECTION  OF  LEXINGTON  AVENUE  CABLE  POWER  STATION— NEW  YORK  CITY. 


gardless  of  distance,  will  be  made,  and  the  cars  and  sta- 
tions will  be  lighted  by  electricity.  The  tunnel  will  not 
be  lighted  except  by  the  headlights. 

Electric  Railways  in  Europe. 


A  European  electrical  journal  states  that  the  total 
number  of  electric  railways  in  Europe  on  January  1,  1894, 
was  43,  with  a  total  estimated  mileage  of  185,  and  total 
power  station  capacity  of  10,650  k.  w.  The  aggregate 
number  of  motor  cars  was  538.  Germany  stands  first, 
with  61  miles  in  operation;  England  second,  with  43,  and 
France  next,  with  25.  The  other  countries  are  credited 
as  follows:  Austria-Hungary,  19  miles;  Switzerland,  13 
miles;  Spain,  8  miles;  Italy,  7  miles;  Russia  and  Belgium, 
each  2  miles. 


value  of  real  estate,  the  cable  machinery  will  all  be  lo- 
cated in  the  basement  of  the  building.  The  floor  of  the 
engine  room  will  be  seventeen  feet  below  the  street,  and 
its  height  will  be  forty-one  feet  in  the  clear.  An  apart- 
ment house  similar  to  those  in  the  neighborhood  will  be 
erected  over  the  machinery,  and  upon  separate  founda- 
tions, as  in  the  Houston  Street  station  of  the  Broadway 
railway,  so  that  the  vibrations  of  the  machinery  will  not 
be  communicated  to  the  rest  of  the  building. 

The  plan  adopted  for  the  arrangement  of  the  machin- 
ery to  be  installed  at  present  is  shown  in  Fig  1.  A  longi- 
tudinal section  of  the  station  looking  west  is  given  in 
Fig.  2.  The  outside  dimensions  of  the  building  are  188  ft. 
on  25th  Street,  and  179  ft.  on  26th  Street  by  197  ft.  6  ins. 
in  length,  giving  a  seven  foot  passageway  from  26th  Street 
on  the  west  side. 
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The  station  is  constructed  throughout  so  as  to  be 
readily  converted  into  an  electric  power  plant  should 
future  developments  be  such  as  to  make  such  a  change 
desirable,  and  it  is  designed  for  an  ultimate  capacity  of 
four  sets  of  duplex  cable  apparatus,  or  four  sets  of  electric 
generators  and  engines. 

As  shown  in  Fig.  1,  the  present  cable  driving  engines 
are  two  in  number.  One  is  a  cross  com- 
pound Allis  engine  with  cylinders  $0% 
and  48  ins.  X  48  ins.  stroke,  and  operates 
at  seventy-five  revolutions  per  minute, 
a  twenty-two  foot  driving  drum  which  is 
connected  to  a  similar  drum  on  the  jack- 
shaft  by  twenty-two  two  and  a  quarter 
inch  cotton  ropes.  The  second  engine, 
which  is  located  at  the  end  of  the  jack- 
shaft,  is  a  single  expansion  Allis  engine 
with  cylinder  dimensions  30X60  ins.  The 
flywheel  of  this  engine  is  twenty-two  feet 
in  diameter. 

The  jackshaft  is  eighteen  inches  in 
diameter  in  the  journals  and  twenty-one 
inches  in  the  swell.  In  its  present  length 
of  seventy-two  feet,  it  is  divided  into 
seven  sections  connected  by  plate  coup- 
lings sixty  inches  in  diameter.  Two  sets 
of  upright  auxiliary  engines  are  installed 
for  turning  the  jackshaft  slowly  for  inspec- 
tion or  other  purposes,  without  employing 
the  larger  engines.  The  driving  drums  on 
the  jackshaft  are  ten  feet  in  diameter,  and 
two  in  number.  Each  has  twice  the  face 
of  each  of  the  thirty-two  foot  drums  on 
the  cable  driver  shafts,  to  which  it  is  con- 
nected by  nine  two  and  a  quarter  inch 
cotton  ropes. 

The  cable  drivers  are  sixteen  feet  in 
diameter,  and  are  provided   with  equal-  FIG 
izing   struts    as   in    the   other  stations 


This  company  was  also  awarded  the  contract  for  all 
sheaves,  movable  iron,  etc.,  employed  in  the  conduit  con- 
struction. 

The  steam  generating  equipment  is  located  at  the 
26th  Street  end  of  the  building,  and  consists  at  present  of 
two  batteries  each  containing  two  Babcock  &  Wilcox 
boilers.    The  station  will  also  contain,  besides  other  sta- 


ELEVATION  AND  SECTION   OF  STANDARD  YOKE  FOR  ELECTRIC  OR  CABLE 
CONDUIT  CONSTRUCTION— METROPOLITAN  TRACTION  CO. 


tion  equipment,  a  500  light,  incan- 
descent dynamo  with  switchboard 
and  other  appliances. 

In  the  track  construction,  the 
contract  for  which  was  awarded  to 
John  D.  Crimmins,  a  yoke  is  being 
used  which  is  similar  to  that  em- 
ployed on  the  Columbus  Avenue 
construction,  except  that  it  is  so 
arranged  that  the  conduit  can  be 
changed  over  to  adapt  it  for  elec- 
trical operation  if  desired.  We  pre- 
sent in  Fig.  3  elevation  and  plan  of 
this  yoke,  the  pockets  for  the  elec- 
trical insulators  being  clearly 
shown. 

A  portion  of  the  work  under 
construction  is  shown  in  Fig.  4, 
which  presents  a  view  on  Lexing- 
ton Avenue  looking  north  from 
76th  Street.  An  enterance  to  the 
crossover  vault  at  this  point  is 
shown  at  the  lower  right  hand  cor- 
ner of  the  engraving. 


Gas  Lights  in  Electric  Cars. 


FIG.  4. — VIEW  OF  CABLE  CONDUIT  CONSTRUCTION  ON  LEXINGTON  AVENUE 
LOOKING  NORTH  FROM  76TH  STREET— NEW  YORK  CITY. 

of  the  Traction  Company.  They  are  of  the  solid  type 
and  designed  to  operate  the  cable  at  a  speed  of  from 
eleven  to  twelve  miles  per  hour.  The  arrangement  of 
the  pit  sheaves  as  well  as  of  the  tension  run  is  shown 
in  the  longitudinal  section.  The  Pennsylvania  Iron 
Works  Company  was  awarded  the  contract  for  all  of  the 
cable  machinery  employed  as  well  as  for  its  erection. 


A  contract  has  just  been  closed 
with  the  Columbus  Central  Rail- 
way Company,  of  Columbus,  O.,  for 
the    construction     of    a  Pintsch 
works,  and  the  company  will  proceed  with  the  equipment 
of  its  street  cars  for  this  illumination.    This  road  is  an 
electric  line,  and  the  installation  will  be  particularly  in- 
teresting as  being  the  first  in  which  gas  has  been  employ- 
ed on  electric  cars.    The  decision  to  use  Pintch  gas  was 
made  on  account  of  its  economy,  as  well  as  its  being  a 
more  steady  and  reliable  illumination. 
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Price  Hill  Inclined  Plane  Railway  of  Cincinnati. 


The  operation  of  inclined  planes  forms  a  very  im- 
portant part  of  the  street  railway  system  of  Cincinnati. 
The  business  portion  of  the  city  is  located  on  a  plateau 


PRICE  HILL  INCLINED  PLANE  RAILWAY— CINCINNATI. 

which  rises  abruptly  from  the  river  to  an  average  eleva- 
tion of  about  seventy-five  feet,  and  which  is  backed  by  an 
irregular  line  of  bluffs,  having  an  average  altitude  of  from 
300  to  350  ft.  above  the  river,  over  and  beyond  which 
the  city  has  already  spread. 

The  principal  hills  are  named,  respectively,  Price  Hill, 
Mt.  Adams  and  Walnut  Hills.  Walnut  Hills  is 
on  the  north,  and  extends  almost  to  the  bank  of 
the  river.  The  heights  are  all  reached  by  in- 
clined planes,  cable  roads  and,  in  some  instances, 
by  the  electric  lines,  so  that  the  rapid  transit 
facilities  of  the  city  embrace  almost  every  known 
method  of  traction,  including  horse  car  lines,  cable 
and  electric  roads,  inclined  planes  and  one  dum- 
my line.  There  are  four  inclined  planes,  on  three 
of  which  the  electric  cars  are  transferred  from 
one  level  to  the  other  and  continue  their  course. 
The  planes  are  provided  with  triangular  shaped 
trucks,  with  platforms  on  the  level,  so  that  the 
electric  cars  are  readily  run  on  or  off  at  the  ter- 
minals. All  the  inclines  are  provided  with  the 
latest  types  of  safety  devices,  and  are  operated 
in  a  very  safe  and  satisfactory  manner. 

The  Price  Hill  incline  is  designed  for  both 
passenger  and  freight  traffic.  The  two  lines  are 
located  near  to  each  other,  but  are  operated 
from  separate  stations.  The  passenger  traffic  is 
transferred  from  the  street  cars  to  the  cab  of  the 
incline,  and  at  the  top  of  the  hill  a  second  trans- 
fer is  made  to  connect  with  the  lines  on  the  up- 
per plane.  The  freight  section  is  designed  for  ve- 
hicle traffic,  and  the  cars  are  capable  of  taking 
three  or  four  heavily  loaded  wagons  with  teams  at  a  trip. 
This  is  the  only  one  of  the  Cincinnati  inclines  that  has  not 
been  before  described  in  these  columns.  The  tracks  are 
800  ft.  in  length,  and  are  laid  on  an  average  of  44.6  per 
cent.,  making  a  total  rise  of  350  ft.  During  the  morning 
and  evening  hours,  or  when  traffic  is  heavy,  trips  are 
made  every  three  minutes.  The  incline  carried  about 
1,000,000  passengers  in  1893.  The  fare  is  five  cents,  ex- 
cept where  the  trip  is  to  be  continued,  when  five  cents  in- 
cludes the  street  car  fare  into  the  city.    On  the  other 


line  the  round  trip  for  ordinary  vehicles  is  twenty-five 
cents,  and  for  heavily  loaded  trucks  eighty-five  cents. 

The  freight  incline  is  operated  by  a  200  h.  p.,  poppet 
valve,  duplicate  engine,  manufactured  by  Frisbie  of  Cin- 
cinnati. The  winding  drums  are  thirteen  feet  in  diam- 
eter. The  passenger  engines  are  100  h.  p.,  manufactured  by 
John  Cooper  &  Company,  Mt.  Vernon,  O.  They  have  been 
in  service  since  1875,  an^  are  still  in  good  condition.  The 
power  station  is  located  at  the  top  of  the  incline,  and  ad- 
joining it  is  a  park  and  summer  garden,  well  shaded  and 
provided  with  rustic  seats  and  with  a  railing  along  the 
edge  of  the  bluff.  From  this  location  one  of  the  most  in- 
teresting views  is  had  of  the  city  and  surroundings.  All 
the  bridges  which  cross  the  river,  also  Covington  and 
Newport,  are  embraced  in  the  outlook. 

The  inclines  are  operated  under  the  management  of 
Messrs.  McDuffie  Brothers. 


Climbing  Grades  at  Easton,  Pa. 


Easton,  Pa.,  which  lies  at  the  entrance  of  the  beauti- 
ful Lehigh  Valley,  is  situated  upon  a  high  bluff  located 
between  the  Delaware  and  Lehigh  Rivers.  The  lines  of 
the  railway  company,  in  consequence,  lie  nearly  all  on 
heavy  grades,  and  special  provisions  have  to  be  taken  to 
control  the  cars  at  these  points. 

The  Easton  Transit  Company  now  operates  all  the 
lines  in  the  city.  This  company  is  a  consolidation  of  the 
Pennsylvania  Motor  Company,  the  Easton  &  Bethlehem 
Transit  Company,  the  Easton  Transit  Company,  and  the 
Phillipsburg  Street  Railway  Company.  Power  is  taken 
from  the  station  of  the  local  Edison  Illuminating  Com- 
pany at  the  corner  of  Washington  and  16th  Streets.  The 
company  has  forty  motor  cars,  all  from  the  works  of  the 
J.  G.  Brill  Company,  and  about  twenty  miles  of  track. 

All  of  the  cars  are  equipped  with  a  double  set  of 
brakes  operated  by  two  brake  levers,  one  lever  setting  the 
four  inside  shoes,  and  the  other  the  four  outside  shoes. 
The  cars  are  all  provided  with  extra  long  platforms,  and 
contain  a  special  compartment  for  the  motorman,  so  that 
he  may  be  unimpeded  in  controlling  the  car  and  operat- 
ing the  brake  levers.  The  closed  cars  are  equipped  with 
Brill  sand  boxes,  and  seashore  sand  is  used.  The 
company   is   employing  a  cast  iron   brake   shoe  with 


BALANCE  WEIGHT  SYSTEM  FORMERLY  USED 

AT  EASTON,  PA. 


FOR  CLIMBING  GRADES 


wrought  iron  plugs.  Westinghouse  motors  are  used 
throughout. 

An  interesting  experiment  with  a  balance  weight  sys- 
tem for  electric  cars  was  made  on  the  College  Hill  branch 
of  this  road.  The  system  was  abandoned  some  time  ago, 
as  in  the  company's  opinion  no  particular  benefit  was 
obtained  from  its  use.  The  apparatus,  however,  is  still  in 
place,  and  is  the  only  example  of  its  kind,  so  far  as  we 
know,  outside  of  the  somewhat  similar  system  at  Port- 
land, Ore.,  and  described  in  our  issue  for  May,  1893.  The 
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engraving  on  this  page  will  give  a  very  good  idea  of  the 
arrangement  of  the  balance  weight. 

The  grade  operated  is  a  continuous  one  of  about 
9  per  cent,  for  a  distance  of  about  1,500  ft.,  and  the 
tracks  are  laid  at  the  outside  of  the  highway  along  the 
side  of  a  steep  hill.  From  the  top  of  the  grade  the  hill 
slopes  to  the  base  at  an  angle  of  about  60  degs.,  and  on 
this  incline  a  narrow  gauge  track  was  laid  at  right  angles 
to  the  direction  of  the  track.  This  track  extends  from 
the  roadway  to  the  base  of  the  hill,  a  distance  of  about 
[20  ft.  A  four  wheel  truck,  heavily  loaded  with  pig 
iron,  traveled  up  and  down  this  track.  This  truck  was 
attached  to  the  cars  by  means  of  a  steel  cable  which  was 
carried  around  a  block  with  several  sheaves  located  at  the 
top  of  the  incline,  and  also  on  the  balance  weight  car,  so 
as  to  multiply  the  travel  of  the  cable.  From  the  counter- 
weight the  cable  was  carried  through  a  conduit  under- 
neath the  roadway  and  up  between  the  two  tracks,  pass- 
ing'round  a  fixed  sheave  to  change  the  direction  of  the 
motion.  It  terminated  in  a  forged  eye,  to  which  was 
attached  a  few  links  of  chain.    Bolted  to  the  ties  was  an 


pass  on  its  journey.  The  reverse  of  this  action  took  place 
when  another  car  reached  the  foot  of  the  grade  to  make 
the  ascent.  Of  course,  the  cars  were  obliged  to  run  alter- 
nately in  opposite  directions,  and  some  current  was  re- 
quired to  propel  the  cars  up  the  grade,  but  not  so  much 
as  if  there  had  been  no  weight  to  assist  the  motors. 

As  the  line  was  perfectly  straight  on  the  grade,  no 
curve  sheaves  were  necessary,  supporting  sheaves  under 
the  center  of  the  track  alone  being  required,  and  as  the 
track  was  laid  at  the  side  of  the  highway,  the  operation 
of  the  cable  did  not  interfere  with  the  ordinary  vehicular 
traffic  on  the  highway.  To  show  more  clearly  the  ar- 
rangement used,  the  poles  and  overhead  wires  are 
omitted  in  the  engraving. 


A  Large  Heater  Equipment. 

A  description  of  the  new  power  station  of  the  Philadel- 
phia Traction  Company,  on  Market  Street  near  33d  Street, 
was  published  in  our  June  issue.  Reference  was  made  to  the 
heater  equipment  of  the  station,  which  will  consist  of  four 


VIEW  OF  FEEDWATER  HEATERS  AND  PUMPS  AT  POWER  STATION  OF  THE  PHILADELPHIA  TRACTION  CO.,  ON 

MARKET  STREET,  NEAR  33D  STREET,  PHILADELPHIA. 


anchor  bar  provided  with  a  hole,  through  which  the  cable 
passed  freely.  When  not  attached  to  the  car,  the  cable 
eye  was  drawn  against  the  anchor  bar  by  the  counter- 
weight. At  the  lower  end  of  the  grade  was  located 
another  anchorage,  to  which  was  attached  a  short  length 
of  chain. 

The  operation  of  the  weight  was  then  as  follows:  The 
first  car  passing  down  the  grade  stopped  at  the  top  long 
enough  for  the  conductor  to  attach  the  cable  to  the  rear 
drawbar  of  the  car.  The  weight  of  the  counterbalance 
was  such  that  it  would  be  overbalanced  by  that  of  the 
car,  and  the  latter  would  then  pass  down  the  grade  at  a 
moderate  speed,  without  the  use  of  a  brake.  At  the  foot 
of  the  hill  the  car  was  brought  to  a  standstill,  and  the 
conductor  fastened  the  stationary  chain  to  the  cable  eye. 
The  car  was  then  backed  up  sufficiently  to  take  the  strain 
off  the  cable  which  was  then  unhooked,  leaving  the  car  to 


Goubert  heaters.  We  present  on  this  page  an  engraving 
showing  the  arrangement  of  the  heaters,  two  of  which  are 
now  in  place,  and  two  of  which  it  is  proposed  to  install 
later.  The  heaters  are  designed  for  high  pressure,  and 
are  of  2,000  h.  p.  capacity  each.  Heaters  of  the  same 
make  are  now  in  use  in  the  power  station  of  the  Philadel- 
phia Traction  Company  at  the  corner  of  13th  and  Mount 
Vernon  Streets,  and  have  given  excellent  satisfaction. 

The  arrangement  of  heaters  in  the  station  under  dis- 
cussion is  rather  a  novel  one.  The  boilers  are  located  in 
two  rows,  a  space  being  left  in  the  middle  of  the  row  for 
the  heaters  and  pumps.  The  former  will  be  placed 
in  pits. 

The  Market  Street  Railway  Company,  of  San  Fran- 
cisco, expects  to  start  its  Mission  Street  line  by  electric 
power  on  September  1. 
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The  Electric  Plant  of  the  New  Haven  Street  Rail= 
way  Company. 


The  New  Haven  Street  Railway  Company,  which 
was  the  second  in  that  city  to  commence  operation  elec- 
trically, is  a  recent  corporation,  consolidating  the  State 
Street  Horse  Railway,  the  Whitney  Avenue  Railway  and  the 
New  Haven  and  the  Morris  Cove  Railway.  The  Lake 
Saltonstall  Railway  has  also  just  been  made  part  of  this 
company's  system  which  now  comprises  twenty-three  miles 
of  completed  track.  The  lines  of  the  company  lie  largely 
within  the  city  limits,  and  upon  well  populated  streets, 
the  terminus  of  the  road  being  at  the  business  center  of 
the  city,  the  Green.  They  are  admirably  located  for  traf- 
fic, serving  exclusively  the  well  known  East  Rock  Park, 
Fort  Hale  Park,  the  old  and  new  Government  Lighthouses 
and  Lighthouse  Point,  the  suburban  village  of  Morris 
Cove,  Whitney  Lake,  etc. 

The  Lake  Saltonstall  line,  which  is  the  latest  to  be 
equipped,  serves  directly  the  suburban  village  of  East 
Haven,  and,  in  connection  with  a  stage  line,  the  village  of 
Brandford  which  contained  in  1890  a  population  of  4,600 
A  large  summer  population  at  Short  Beach,  Double  Beach, 
Brandford  Point,  etc.,  also  reaches  the  cars  regularly  by 
stage  lines.  As  the  towns  of  Brandford  and  East  Haven 
have  an  aggregate  all-the-year  population  of  8,000  or 
9,000,  and  as  this  is  practically  doubled  during  the  sum- 
mer, it  will  be  seen  that  this  branch  will  do  an  exception- 
ally good  out-of-town  business. 

The  company  is  planning  a  number  of  very  impor- 
tant extensions  within  the  city,  and  by  the  end  of  the  year 
will  have  from  thirty-five  to  forty  miles  of  track  in  opera- 
tion. 

The  power  station  of  this  company  is  especially  inter- 
esting, as  it  employs  the  rope  drive  method  of  operating 
the  generators,  being,  we  believe,  the  only  example  of  an 
electric  railway  station  east  of  Chicago  using  this  method 
of  transmitting  power. 

The  plant  was  contracted  for  and  furnished  by  the 
New  England  Engineering  Company,  and  was  personally 
supervised  by  the  Hoadley  Brothers,  of  Chicago,  who  were 
the  engineers  for  the  52d  Street  power  station  of  the  Chi- 
cago City  Railway  Company,  described  elsewhere  in  this 
issue,  and  other  stations.  As  will  be  seen  by  a  comparison 
of  the  two  plants,  the  method  of  drive  is  similar  in  many 
respects.  The  sectional  view  of  the  plant  on  the  opposite 
page  shows  clearly  the  method  in  use  at  New  Haven. 

The  power  station,  with  the  car  house  of  the  com- 
pany, is  located  on  the  Ouinnipiac  River,  and  by  means  of 
a  pier  which  has  been  built  in  the  river,  can  receive  its 
fuel  directly  from  barges.  A  special  form  of  foundation 
was  required  on  account  of  the  nature  of  the  land  on 
which  the  power  house  was  erected.  First,  nearly  4,000 
piles  were  driven,  and  upon  these  were  placed  heavy  tim- 
bers, covered  with  three  inch  planking.  This  part  of  the 
foundation  is  so  low  that  it  is  covered  by  water  at  high 
tide.  Upon  this,  concrete  foundations  for  the  building, 
and  piers  for  the  engines  and  generators  were  built. 

The  car  house  and  power  station  adjoin  each  other, 
and  measure  80  X  250  ft.  They  are  of  brick,  with  an  iron 
girder  roof  supplied  by  the  Berlin  Iron  Bridge  Company, 
of  East  Berlin,  Conn.  The  car  house  is  provided  with  an 
extensive  repair  shop,  storage  for  over  thirty  cars,  inspec- 
tion pits,  etc.  The  company  has  also  other  car  houses 
at  other  points  within  the  city. 

The  engine  room  is  designed  for  a  capacity  of  2,300 
h.  p.,  consisting  of  two  650  h.  p.  and  one  1,000  h.  p., 
cross  compound  engines  and  three  pairs  of  generators. 
The  present  installation  is  the  two  smaller  units  and  two 
pairs  of  M.  P.,  200  General  Electric  generators. 

The  engines  are  of  the  improved  Greene  type  with 
cylinder  dimensions  sixteen  and  thirty-six  inches  by  forty- 
eight  inches  stroke.  They  are  intended  to  run  at  no 
revolutions  per  minute,  and  at  this  speed  will  develop  the 
full  capacity  under  130  lbs.  steam  pressure.  They  are 
'fitted  with  E.  K.  Hill's  valve  gear,  and  assume  somewhat 
the  form  of  the  well  known  Wheelock  type,  but  several 
new  features  in  the  valve  gear  have  been  introduced  by 
the  builders,  and  it  is  said  they  are  competent  to  regulate 


within  one  revolution  when  operating  from  zero  load  to 
the  maximum  power  of  the  engine.  They  are  able  to 
take  steam  the  full  length  of  the  stroke  less  the  lap  of  the 
valve,  which  allows  a  minimum  diameter  of  cylinder, 
thereby  securing  the  greatest  economy. 

The  flywheel,  which  was  supplied  by  the  Dodge  Man- 
ufacturing Company,  of  Mishawaka,  Wis.,  is  nine  feet  in 
diameter,  and  is  built  in  halves  with  two  sets  of  arms  and 
an  iron  sectional  ring  bolted  together  and  lagged  with 
well  seasoned  maple.  It  is  grooved  for  twelve  one  and 
one  eighth  inch  cotton  ropes,  the  ropes  of  W.  E.  Hooper  & 
Son,  of  Baltimore,  Md.,  being  used. 

The  course  of  the  rope,  commencing  at  the  top  of  the 
flywheel  on  the  side  nearest  the  observer,  is  first  around 
the  generator  pulley,  over  the  idler,  around  the  generator 
pulley  again  and  then  back  around  the  flywheel,  then 
from  the  generator  pulley  alternately  around  the  flywheel 
and  the  idler,  twelve  times.  From  the  last  wrap  on  the 
flywheel  it  passes  around  the  generator  pulley,  and  then 
is  carried  through  the  floor  around  the  lower  deflection 
pulley  mounted  on  timbers  between  the  foundation  piers, 
then  around  the  sheave  on  the  tension  carriage,  back 
under  the  upper  deflection  pulley  to  the  first  groove  of 


FIG   1.— GENERATOR  FRICTION  CLUTCH— NEW  HAVEN 
STREET  RAILWAY  CO. 

the  idler.  As  will  be  seen,  there  are  twice  as  many  wraps 
around  the  generator  pulley  as  around  the  flywheel,  equal- 
izing to  a  certain  degree  the  difference  in  surface  of  con- 
tact which  would  otherwise  exist  between  the  two.  The 
diameters  of  the  sheaves  and  pulleys  are  as  follows:  the 
generator  pulley  is  fifty-nine  inches,  the  sheave  on  the  ten- 
sion carriage  sixty-six  inches,  the  idler  pulley  and  the  two 
deflecting  sheaves,  sixty  inches  each. 

Connection  between  the  generator  pulley  and  gen- 
erators is  made  by  Filer  &  Stowell  friction  clutches.  A 
section  of  the  clutch  which  is  giving  good  satisfaction  is 
shown  in  Fig.  1.  The  friction  surface  is  on  the  inwardly 
entending  flange  of  a  spoked  wheel.  Against  this  is  made 
to  bear  the  double  set  of  friction  arms,  one  set  being 
pressed  against  the  outside  of  the  flange,  the  other  being 
drawn  against  the  inside  of  the  flange  upon  the  operation 
of  the  clutch. 

The  boiler  room  is  designed  for  a  capacity  of  2,000 
h.  p.,  using  four  batteries  of  boilers,  of  500  h.  p.  each.  The 
boilers  installed  are  of  the  Scotch  compound  tubular  and 
other  types,  and  were  supplied  by  the  Bigelow  Company, 
of  New  Haven,  Conn.  The  boilers  belong  to  the  pro- 
gressive heating  class,  the  first  mentioned  type  contain- 
ing really  three  boilers,  through  which  the  water  passes 
while  being  converted  to  steam.  One  complete  boiler 
comprises  one  shell,  60  ins.  6  ft.,  with  ninety-six  three  inch 
tubes,  sixteen  feet  long;  above  this  is  another  shell  60  ins. 
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X  11  ft.,  having  1 14  three 
inch  tubes  eleven  feet 
long,  and  above  this  is  a 
steam  superheater  which 
is  60  ins.  X  5  ft.,  and 
which  contains  112  three 
inch  tubes  five  feet  long. 
The  heat  traverses  the 
under  surface  of  the 
larger  shell,  thence 
through  the  sixteen  foot 
tubes  to  the  upper  water 
compartment.  It  passes 
through  the  tubes  of  this 
compartment  and  thence 
through  the  five  foot 
tubes  to  the  stack.  The 
special  claims  made  for 
these  boilers  are  econ- 
omy of  fuel,  dry  steam 
and  safety.  The  last 
boiler  equipments  has 
been  of  the  ordinary  re- 
turn tubular  type. 

The  operation  of  the 
plant  has  been  carefully 
watched  by  electrical  and 
mechanical  engineers, 
owing  to  the  novel  feat- 
ures in  use,  especially 
that  of  rope  driving  for 
this  class  of  work.  The 
results  have  been  very 
satisfactory  both  on  ac- 
count of  the  flexibility 
of  the  connection  and 
the  economy  secured. 
During  a  test  of  the  plant 
recently  concluded  and 
extending  over  a  period 
of  thirty  days,  an  average 
of  4.1  tons  of  coal  was 
used  per  day  of  eight- 
een hours,  including 
the  amount  required  in 
banking  the  fires  at 
night.  The  number  of 
cars  run  during  this  time 
was  at  no  time  less  than 
sixteen,  and  on  Satur- 
days, Sundays  and  holi- 
days as  many  as  twenty- 
six  cars  were  run.  As 
the  period  included  July 
4  and  first  ten  days  in 
July,  the  traffic  was  ex- 
ceptionally large. 

The  roadbed  is  laid 
with  fifty,  fifty-six  and 
seventy  pound  rails,  and 
the  cars  are  mostly  from 
the  works  of  J.  M.  Jones' 
Sons,  of  West  Troy,  N. 
Y.,  some  of  the  New- 
buryport  Car  Manufac- 
turing Company's  cars 
being  also  used. 

The  officers  of  the 
company  are:  President, 
D.  Correy;  vice-presi 
dent,  C.  A.Warren;  sec- 
retary and  treasurer,  G. 
A.  W.  Dodge.  Some  of 
the  officers  and  directors 
have  been  connected 
with  it  or  its  prede- 
cessors for  over  twenty 
years. 
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The  System  of  Cable  Handling  in  Use  by  the  Chi= 
cago  City  Railway  Company. 


By  F.  H.  Fitch,  C.  E.,  Chicago  City  Ry.  Co. 


Not  one  person  in  fifty  of  the  general  public  knows 
anything  of  the  intricate  working  of  the  underground 
cable  system.  Most  people  see  the  gripman  work  his 
lever,  but  know  nothing  of  the  grip  itself  which  is  hidden 
underneath  the  car  and  in  the  tunnel.  It  is  a  daily  occur- 
rence, when  a  grip  is  exposed,  to  hear  exclamations  of  sur- 
prise at  its  size,  some  people  evidently  expecting  to 
see  a  machine  about  the  size  of  a  large  man's  hand. 

But  less  still  is  known  of  the  work  done  be-  . 
hind  the  scenes,  of  the  anxiety  of  the  chief  engineer 
as  he  watches  over  a  well  worn  and  dangerous 
cable  as  a  cat  watches  a  mouse,  of  the  nightly  in- 
spection for  a  single  loose  or  broken  wire,  of  the 
rapid  yet  systematic  work  of  replacing  an  old  by  a 
new  cable,  which  is  done  in  the  four  hours  between 
one  o'clock  and  five  o'clock  in  the  morning.  The 
handling  of  a  single  long  piece  of  cable  is  by  no 
means  an  easy  task;  hence  a  description  of  the 
methods  and  means  used  is  not  without  interest. 

The  two  methods  of  handling  cable  are  in  bights  and 
reels.  The  former  consists  in  coiling  the  cable  upon  the 
car  or  upon  a  floor,  and  its  advantages  are  that  the 
weight,  while  upon  a  car,  can  be  more  equally  distributed, 
and  in  coiling,  it  is  done  with  greater  ease,  since  only  a 
small  portion  of  the  cable  is  handled  at  a  time.  The  other 
method,  however,  that  of  reeling  the  cable  upon  spools, 
possesses  many  advantages  over  the  method  of  bighting, 
and  if  the  proper  appliances  are  arranged,  reduces  to  a  min- 
imum the  difficulties.  Among  the  advantages  of  the  reel 
system  are  compactness,  less  liability  of  the  cable  kinking 
as  it  passes  into  the  street,  and  economy.  The  manner  in 
which  the  difficulties  of  the  reel  system,  the  excessive 
weight  and  clumsiness,  are  overcome  are  best  illustrated 


ft.,  weighing  thirty  tons.  To  facilitate  handling,  as  well 
as  to  distribute  the  weight  upon  the  car  on  which  it  is 
shipped,  the  cable  comes  in  two  pieces,  and  each  piece  is 
reeled  on  two  spools,  making  four  spools  in  all,  weighing 
about  seven  and  one  half  tons  each.  One  of  the  two 
spools  upon  which  are  reeled  a  half  length  of  cable  is 
just  large  enough  for  a  quarter  length,  the  other  being 
capable  of  holding  the  full  half  length.  From  the  cars  to 
the  power  station  each  spool  is  placed  on  a  separate  truck, 
the  intermediate  length  of  cable,  about  200  ft.,  being  car- 
ried by  men  walking  between  the  two  wagons. 


FIG.  2. 


-SECTION  OF  PULLEYS— SPOOL  ROOM  OF  CHICAGO 
CITY  RAILWAY  CO. 


FIG.  1.— PLAN  OF  CABLE  SPOOL  ROOM — CHICAGO  CITY  RAILWAY 


by  a  reference  to,  and  description  of  the  system  used  by 
the  Chicago  City  Railway  Company.  Robt.  J.  Hill, chief 
engineer,  is  outspoken  iri  favor  of  the  reel  system,  and 
finds  that  he  can  reel  all  his  cables,  both  old  and  new,  to 
the  best  advantage,  and  with  the  least  expense. 

There  are  in  use  on  the  lines  of  the  Chicago  City 
Railway  Company  ten  cables,  having  a  total  length  of 
203,751  ft.,  and  a  total  weight,  when  new,  of  300  tons.  It 
is  necessary  to  handle  every  foot  of  this  cable  four  times: 
From  the  cars  to  the  place  from  which  the  cables  are  put 
into  service;  from  this  place  into  service;  removing  from 
service;  and  lastly,  the  final  disposition  to  the  junk 
dealers. 

The  average  length  of  the  cables  used  is  about  2p,ooo 


The  place  in  which  the  cables  are  mounted  ready  to 
be  put  into  service,  called  the  spool  room,  isshown  in  Fig.  1, 
which  is  a  plan  of  the  spool  room  at  the  21st  and  State 
Streets  power  station.  Four  of  the  ten  cables  in  use  are 
here  reeled  and  kept  in  readiness  to  replace  a  wornout 
predecessor.  The  manner  of  working  is  as  follows:  The 
larger  of  the  two  spools,  upon  which  are  wound  one 
half  of  an  entire  cable,  is  mounted  upon  a  six  inch  square 
shaft,  the  turned  ends  resting  in  the  permanent  bearings 
shown  in  the  cut.  The  smaller  spool  is  now  mounted 
into  temporary  bearings,  and  its  cable  reeled  off  upon  the 
larger  spool  previously  mounted.  It  will  be  observed  that 
to  do  this  the  two  free  ends  of  the  cable  are  necessarily 
buried  or  next  the  spool  cores. 

The  reeling  from  the  smaller 
to  the  larger  spool  was  formerly 
done  by  hand,  twelve  men  being 
required  to  turn  the  larger  spool 
near  the  finish,  and  even  then  it 
was  slow  work,  one  whole  day  be- 
ing consumed  for  each  half  length 
of  cable  or  actually  reeling  only 
5,000  ft.  By  the  present  system 
the  reeling  is  done  by  link  belt 
from  a  line  shaft,  which  is  driven 
by  a  six  horse  power  engine,  which 
will  be  spoken  of  again.  It  may 
be  well  to  give  a  few  details  of 
this  work  and  the  difficulties  en- 
countered, as  a  great  deal  in  it  was 
found  to  be  experimental. 

It  is  a  very  essential  feature  in 
reeling  a  cable  to  be  careful  in 
hammering  it  snugly  and  tightly 
into  place.  To  accomplish  this, 
the  cable  must  wind  at  a  uniform 
speed,  which  implies  that  the  spool 
must  turn  fewer  revolutions  per 
minute  as  the  coil  becomes  larger. 
This  is  done  by  reducing  the  speed 
of  the  engine.  With  a  power  arm 
of  twenty-two  inches,  it 'is  found 
that  a  spool  holding  10,000  ft. 
of  cable  requires  2,250  lbs.  stress  to  turn  it.  To 
hammer  the  cable  well  into  place  the  spool  should  turn 
about  ten  revolutions  per  minute  at  the  core  and  about 
four  revolutions  at  the  finish.  Considering  these  points  and 
that  the  engine  used  has  a  maximum  speed  of  250  revo- 
lutions per  minute,  the  proportion  of  pulleys  and  number 
of  link  belt  used  are  as  shown  in  Fig.  2.  The  forty-four 
inch  pulley  attached  to  the  spool  shaft  is  a  split  pulley, 
and  is  moved  from  one  shaft  to  another  as  required. 

The  engine  used  is  perhaps  the  most  interesting  feat- 
ure of  all,  and  is  shown  in  Fig.  3.  It  combines  the 
features  of  a  cable  winding  engine  and  a  cable  cutter,  and 
was  designed  and  constructed  by  E.  A.  Hovey,  master 
mechanic  of  the  company.    The  cutting  machine  and 
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engine  are  mounted  upon  a  single  pedestal,  and  the  whole 
weighs  4,000  lbs.  It  is  with  ease  taken  from  one  power 
station  to  another,  where  it  performs  the  double  function 
of  cable  winding  engine  and  cable  cutter.  The  engine 
is  a  Westinghouse  type,  six  horse  power,  having  two 
cylinders.  The  growing  tendency  of  junk  dealers  all  over 
the  country  to  refuse  to  handle  old  cable  in  a  single  piece, 
throws  upon  cable  railway  companies  the  necessity  of  cut- 
ting up  their  old  cables  into  short  lengths.  However, 
even  when  the  old  cables  may  be  marketed  in  one  piece, 
it  is  found  more  profitable  to  cut  them  up,  for  a  cable  in 
ten  foot  lengths  brings  from  $1.00  to  $1.50  more  per  ton 
than  a  single  piece  cable.  The  Chicago  City  Railway 
Company,  with  its  improved  cutter,  finds  that  the  cost 


Practical  Notes  on  Hope  Driving — Part  III. 


By  M.  E. 


Weight  and  Speed  of  Ropes — Centrifugal  Tension, — The 
weight  of  the  rope  employed  for  power  transmission 
indirectly  exercises  an  important  influence  upon  the  effi- 
ciency of  the  system  at  high  speeds,  owing  to  the  centrif- 
ugal tension  developed.  Until  within  the  last  few  years, 
this  important  effect  has  generally  been  ignored  in 
planning  rope  transmissions,  and,  in  some  cases,  with 
unfortunate  results  as  to  durability.  It  is  not  a  little 
strange  that  the  consideration  which  imposes  a  limit  to  the 
speed  of  rope  wheels  and  belt  pulleys,  should  have  been 
totally  ignored  in  the  case  of  the  ropes  or 
belts  which  run  upon  them,  and  which, 
while  so  doing,  are  subjected  to  precisely 
similar  influences. 

The  tension  induced  in  a  rope  or  belt 
running  at  a  lineal  speed  of  v  feet  per  min- 
ute is 

 (3) 


w  V 


FIG.  3— CABLE  CUTTER  AND  WINDING  ENGINE— CHICAGO  CITY  RAILWAY  CO. 
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w  being  the  weight  of  one  foot  length  of 
rope.  This  tension  is  quite  additional  to 
that  which  the  transmission  of  power  in- 
volves, and  as  it  increases  as  the  square 
of  the  velocity,  it  is  easily  seen  that  it  will 
become  a  potent  factor  at  high  speeds. 
If,  as  hitherto  assumed,  we  allow  a  given 
maximum  working  tension  for  a  rope  of 
given  diameter,  it  will  be  evident  that  at 
high  speeds  the  power  transmitting  capa- 
bilities of  the  rope  will  be  much  less  than 
it  might  otherwise  be  considered,  by  rea- 
son of  the  need  for  correspondingly  di- 
minishing the  "power"  tension  as  the 
centrifugal  tension  increases.  An  example 
will  better  elucidate  this  point: 

The  weight  of  one  foot  length  of  well 
made  manilla  rope,  one  inch  in  diameter,  is 
.32  lbs.,  and,  at  a  velocity  of  1,000  ft.  per 
minute,  the  centrifugal  tension  would  be 
.32  X  1,000,000 

=  2.77 


lbs.     If  we  allow  a 


per  ton  of  cutting  up  old  cable  is  from  forty-five  cents  to 
fifty  cents  per  ton,  so  that  in  a  very  short  space  of  time 
the  machine  will  pay  for  itself. 


Coal  Consumption  on  the  Chicago  City  Railway. 


We  present  below  some  interesting  data  in  detail  upon 
the  consumption  and  cost  of  coal  per  ton  mile  on  the 
Chicago  City  Railway  electric  system  for  a  period  of  three 
months  ending  November  30,  1893. 

The  total  coal  consumption  was  3,185  tons  or  6,370,- 
000  lbs.  at  a  total  cost  of  $5,000.43.  The  total  number  of 
car  miles  run  was  732,550. 

The  proportion  of  work  performed  by  single  motor 
cars  was  one-fifth,  each  weighing  with  load  17,005  lbs. 
The  proportion  of  work  performed  by  double  motor  cars 
was  two-fifths,  each  weighing  with  load  39,940  lbs.,  and 
the^proportion  of  work  performed  by  box  trailer  was  two- 
fifths,  each  weighing  with  load  23,048  lbs. 

The  average  load  of  a  car  with  passengers  was  there- 
fore 17,005+39,940+23,048  =  79,993  lbs.;  divided  by  5  or 
15,998  6  lbs.,  equal  to  7  99  tons  of  2,000  lbs.  each. 

The  number  of  car  miles  (732,550),  multiplied  by  7.99 
(the  load  in  tons),  equals  5,853,074.5  ton  miles.  The 
pounds  of  coal  used  (6,370,000),  divided  by  the  ton  miles 
(5>8S3, 074.5),  equals  1.08  lbs.  of  coal  per  ton  mile. 

The  cost  of  coal  ($5,000.43),  divided  by  pounds  of 
coal  (6,370,000)  gives  .000784  cent,  the  cost  of  one  pound 
of  coal.  The  pounds  of  coal  per  ton  mile  (1.08)  multiplied 
by  the  cost  of  one  pound  of  coal,  .000784  cent,  gives 
.000  846  cent,  or  the  cost  of  coal  per  ton  mile. 


The  Philadelphia,  Cheltenham  &  Willow  Grove  Elec- 
tric Railway  Company  is  the  the  title  of  a  new  company, 
which  will  build  a  line  from  Rising  Sun  to  Jenkintown. 


1 15200 

maximum  working  tension  on  this  rope  of,  say,  160 
lbs.,  the  centrifugal  tension  represents  less  than  2  per 
cent,  of  the  allowable  tension,  and  its  influence  may 
therefore  be  disregarded.  But  at  a  speed  of  6,600  ft. 
per  minute,  the  centrifugal  tension  is  2.77  x  (6.6)a= 
120  lbs.;  so  that  at  this  speed,  75  per  cent,  of  the 
available  tension  is  neutralized  by  the  effect  of  cen- 
trifugal force,  and  if  the  maximum  tension  of  160  lbs. 
is,  as  assumed,  not  to  be  exceeded,  the  power  trans- 
mitted, instead  of  being  6.6  times  as  great  as  that  trans- 
mitted at  1,000  ft.,  will  only  be  about  -L-=i.65  times  that 

4 

amount,  thus  showing  the  enormous  loss  of  efficiency  at 
high  speeds. 

The  weight  of  the  rope,  although  of  much  less  direct 
importance  in  this  connection  than  the  speed,  is  never- 
theless not  to  be  left  out  of  consideration,  for  from  (3)  it 
is  seen  that  any  reduction  in  the  weight  of  the  rope,  while 
maintaining  the  same  strength,  would  diminish  the  loss 
due  to  centrifugal  tension  in  direct  proportion.  The 
actual  weights  of  ropes  differ  somewhat,  according  to  the 
construction  adopted  and  material  used,  but  for  good 

TABLE  IV. 

WEIGHT  PER  LINEAL  FOOT  OF  TRANSMISSION  ROPES. 


Diam. 
in  ins. 

Weight  in  lbs. 

Diam. 
in  ins. 

Weight  in  lbs. 

Diam. 
in  ins. 

Weight  in  lbs. 

Manilla 

Cotton. 

Manilla 

Cotton. 

Manilla 

Cotton. 

Vz 

.08 

.07 

1 

•32 

.28 

iy2 

•  72 

.66 

■13 

.  11 

.40 

.36 

.85 

•74 

Ya 

.18 

.  16 

•50 

•44 

.q8 

.86 

% 

.24 

.  21 

.60 

■So 

1.28 

1 . 12 
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manilla  rope,  the  weight  per  foot  may  be  taken  at  0.32a72, 
d  being  the  diameter  in  inches.  As  seen  from  Table  IV, 
the  weight  of  cotton  rope  is  somewhat  less,  thus  compen- 
sating for  its  slightly  lower  strength. 

It  will  be  understood  from  what  has  been  said  that  it 
is  important  to  fully  appreciate  the  amount  of  centrifugal 
tension  in  a  rope,  in  order  to  correctly  estimate  the  amount 
of  power  it  will  transmit  without  exceeding  the  maximum 
working  limit.  Table  V,  which  the  writer  has  calculated 
for  manilla  rope  of  the  weights  given  in  Table  IV,  will  be 
of  service  in  this  connection. 

TABLE  V. 

CENTRIFUGAL  TENSION  IN  MANILLA  ROPES — POUNDS. 


O  I 


Nominal  Diameter  of  Rope  in  Inches. 


0  M- 

> 

h 

M 

% 

1 

irt 

1^8 

1%. 

itt 

2 

1 ,000 

0.7 

1 

1 

1 . 

5 

2. 

1 

2.7 

3-4 

4-3 

5-i 

6.2 

7.2 

8-3 

11 

1,500 

>  •  5 

2 

4 

3- 

4 

4- 

7 

6.2 

7.6 

9-7 

1 1 

13 

16 

iS 

25 

2,000 

2.7 

4 

3 

6. 

I 

8. 

2 

1 1 

13 

17 

20 

24 

2S 

33 

44 

2,500 

4-3 

6 

7 

9- 

6 

13 

17 

21 

27 

32 

38 

45 

52 

69 

3,000 

6.2 

9 

7 

13 

18 

24 

30 

39 

45 

55 

64 

74 

100 

3.5oo 

8.4 

13 

19 

25 

34 

42 

53 

63 

75 

S9 

102 

136 

4,000 

11 

17 

24 

33 

44 

54 

69 

82 

98 

116 

133 

177 

4.500 

14 

22 

3t 

42 

55 

69 

87 

103 

■  25 

146 

168 

223 

5,000 

17 

27 

39 

52 

69 

86 

log 

129 

156 

183 

210 

275 

5.5oo 

21 

33 

47 

63 

33 

104 

132 

156 

189 

221 

254 

332 

6,000 

24 

39 

56 

75 

99 

125 

157 

188 

225 

257 

303 

396 

6.500 

39 

45 

65 

88 

116 

145 

133 

217 

261 

307 

353 

462 

As  centrifugal  tension  is  induced  in  both  the  tight 
and  slack  sides  of  the  rope,  it  exercises  a  very  complicated 
influence  upon  the  rational  determination  of  the  horse 
power  of  ropes.  The  investigation  becomes  involved  in 
the  higher  mathematics,  and  the  resulting  rules  are  too 
intricate  and  cumbersome  to  be  of  any  practical  utility. 
It  becomes  necessary,  therefore,  to  employ  some  rule 
which,  while  taking  full  cognizance  of  the  effect  of  cen- 
trifugal tension,  will  also  be  simple  and  easily  applicable 
in  practice.    A  good  rule  of  this  kind  is 

(T  — C)  V  ,  , 

H.  P.=L-S  L_  4 

33000 

in  which  h.  p.  is  the  horse  power  transmitted  by  one 
rope;  V  the  velocity  in  feet  per  minute;  T(i  the  maxi- 
mum working  stress  and  C,  the  centrifugal  tension,  so 
that  (T — C)  is  the  net  tension  available  for  the  transmis- 
sion of  power.  We  have  previously  taken  the  total  maxi- 
mum stress  at  200^'  and  if  we  allow  20  per  cent,  of  this 
for  slack  side  tension,  we  shall  have  T0  —  160  a7-',  so  that 

h.  p.  =(I^°  ^  _)_•     gy  this  rule  the  writer  has  calcu- 

33.°°° 

lated  Table  VI,  giving  the  horse  power  per  rope  trans- 
mitted at  various  speeds  of  from  2,000  to  6,500  ft.  per 
minute.  It  will  be  seen  from  the  table,  that  at  a  speed  of 
about  4,400  ft.  per  minute,  the  power  transmitted,  under 
the  conditions  named,  reaches  its  maximum.  If  T0  is  taken 
at  a  higher  value  or  the  weight  of  the  rope  reduced,  for 
the  same  strength,  the  speed  of  the  maximum  efficiency 
will  be  higher  than  that  given  in  the  table  and  vice  versa. 
As  previously  stated,  this  is  not  a  mathematically  correct 
method  of  taking  centrifugal  tension  into  account,  but  it 
is  quite  sufficiently  accurate  for  all  practical  requirements. 
From  the  table  it  will  be  seen  that  at  the  lower  speeds 
the  power  transmitted  increases  much  more  rapidly  with 
an  increase  of  speed  than  at  the  higher  velocities.  As  the 
speed  is  increased  beyond  about  3,000  ft.  per  minute, 
however,  the  power  transmitted  increases  much  more 
slowly  and  between  speeds  of  about  3,000  and  5,500  ft. 
per  minute  no  great  difference  exists.  At  speeds  above 
5,500  ft.  per  minute,  the  power  transmitted  rapidly  falls 
off,  and  at  6,500  ft.  it  is  less  than  at  2,000  ft.  under  the 
particular  conditions  assumed. 

Under  these  circumstances  it  will  be  apparent  that 
the  rope  speed  adopted  may  be  varied  within  fairly  wide 


limits  to  suit  circumstances.  The  factors  which  usually 
decide  the  speed  are  the  size  of  the  rope,  the  number  of 

TABLE  VI— HORSE  POWER  OF  MANILLA  ROPES. 


Velocity 
of  Rope. 


Nominal  Diameter  of  Rope  in  Inches. 


Feet  per 

min. 


V2. 

n 

7 
/ 

i 

1 

l% 

i3A 

i'A 

1% 

iU 

2 

2,000 

2 

.25 

3 

■  5i 

5 

.14 

6 

8a 

9 

.08 

1 1 

.  5 

l4 

.0 

17 

.0 

20 

.3 

23 

.8 

27 

.  5 

36 

.  1 

2,roo 

2 

■35 

3 

.67 

5 

•27 

7 

■  !5 

9 

40 

11 

.8 

I4 

.  7 

17 

.8 

21 

.  I 

24 

8 

2.S 

.8 

37 

.6 

2,200 

2 

•45 

.82 

5 

.48 

7 

45 

9 

80 

12 

.  3 

15 

.  3 

18 

.5 

22 

.0 

25 

9 

30 

.0 

39 

.  2 

2,300 

2 

•55 

3 

.98 

5 

■71 

7 

75 

10 

2 

12 

.8 

15 

■9 

19 

.  3 

22 

■9 

26 

g 

31 

2 

40 

8 
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2 

.62 

4 

10 

5 
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7 

q8 

10 

5 

13 

.  2 

16 

•4 

19 

8 

23 

6 

27 

7 

32 

2 

42 

0 

2,500 

2 

.70 

21 

(. 

05 

8 

21 

10 

8 

13 

.6 

16 

8 

20 

4 

24 

3 

28 

5 

33 

I 

43 

2 

2,600 

2 

78 

4 

33 

6 

21 

8 

11 

1 

'4 

.0 

x7 

3 

21 

0 

25 

0 

29 

3 

34 

0 

44 

4 
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2 
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45 

6 

39 

8 

67 

11 

4 

r4 

.4 

17 

8 

21 

5 

25 

6 

30 

5 

35 

0 

45 

6 
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2 

94 

4 

59 

6 

59 

8 

7J 

11 

75 

T4 

.8 

18 

3 

22 

26 

4 

31 

0 

36 

0 

47 

0 
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3 

00 

4 

68 

6 

73 

Q 

13 

12 

0 

15 

1 

18 

7 

22 

7 

27 

0 

31 

6 

36 

8 

48 

0 
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6 

87 

Q 
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6 

32 
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6 
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0 
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7 
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9 
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7 
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1 
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8 

22 

0 
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7 

31 

8 

37- 

3 

43 

2 
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3 

55 

5 

54 

7 

95 
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8 

'4 

2- 
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<) 

1 

26 

8 

31 

9 
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5 

43 

4 

56 

8 
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5 

55 

7 

98 
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9 

32 
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6 
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revolutions  per  minute  and  the  diameter  of  the  smaller 
pulley.  If,  for  example,  it  is  required  to  drive  a  dynamo 
at  450  revolutions  per  minute  and  to  use  one  and  a 
quarter  inch  ropes  for  the  purpose,  the  diameter  of  the 
dynamo  pulley,  for  satisfactory  working,  should  not  be 
less  than  thirty  times  the  rope  diameter  or  about  thirty- 
six  inches,  presuming  cotton  rope  is  used.  For  manilla 
forty  rope  diameter  should  be  the  minimum  pulley  diam- 
eter employed.  Taking  a  three  foot  pulley  as  above,  we 
should  have  a  rope  speed  of  4,240  ft.  per  minute,  a  very 
suitable  speed  as  seen  from  the  table.  If,  further,  it  is 
assumed  that  we  are  dealing  with  an  unit  of  200  h.  p., 
ten  one  and  a  quarter  inch  ropes  would  fulfill  every  re- 
quirement and  give  very  satisfactory  results.  If,  on  the 
other  hand,  it  is  proposed  to  use  larger  ropes — two  inch 
for  example — only  four  would  be  needed,  if  running  at 
the  same  speed.  But  this  would  imply  running  two  inch 
ropes  over  a  three  foot  pulley,  which  means  a  rapid  de- 
terioration of  the  rope,  owing  to  bending  over  a  pulley 
very  much  too  small  in  diameter.  By  the  thirty  rope 
diameter  rule,  a  five  foot  dynamo  pulley  would  be  required, 
and  thus  would  entail  a  rope  speed  of  over  7,000  ft.  per 
minute,  at  which  speed  the  ropes  would  transmit  less  than 
one-half  the  required  power  unless  the  working  stress 
was  materially  exceeded.  The  size  and  speed  of  the  rope 
therefore  depend  directly  upon  the  number  of  revolutions 
which  the  smaller  pulley  is  required  to  make — at  least 
this  is  so  until  the  revolutions  of  the  smaller  pulley  are 
under  250  per  minute  for  manilla  and  300  per  minute  for 
cotton.  The  largest  sizes  of  rope  advisable  for  any  given 
number  of  revolutions  of  the  small  pulley  are  given  in 
Table  VII,  a  rope  speed  of  about  5,000  ft.  per  minute 
being  taken  as  the  maximum  allowable  and  the  pulleys 
being  taken  at  thirty  times  the  rope  diameter  for  cotton 
and  forty  times  for  manilla. 
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TABLE  VII. 

MAXIMUM   ROI'E  DIAMETERS. 
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min. 
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With  a  dynamo  speeded  sufficiently  low  to  enable 
the  larger  ropes  to  be  used,  the  most  suitable  size  is  de- 
termined by  other  considerations.  In  the  independent 
rope  transmission  system — with  which  we  are  at  present 
chiefly  concerned — a  larger  number  of  small  ropes  entails 
the  use  of  somewhat  wider  pulleys  on  both  engine  and 
dynamo,  while  there  are  more  splices  to  make  and  prob 
ably  a  greater  frictional  loss,  due  to  the  differential  driv- 
ing effect,  to  which  reference  will  be  hereafter  made.  On 
the  other  hand,  it  is  possible  to  use  pulleys  of  smaller 
diameter,  thus  more  than  offsetting  the  cost  of  increasing 
the  width.  Moreover,  should  any  one  of  the  ropes  fail, 
the  increase  of  load  upon  the  others  will  only  be  slight. 
In  practice  one  and  a  quarter  inch  ropes  are  found  to 
give  good  satisfaction  for  driving  dynamos  of  moderate 
size  when  the  conditions  are  favorable  to  their  use,  but 
one  inch  ropes  are  also  largely  used.  For  larger  units 
one  and  a  half  to  one  and  three-quarters  inch  ropes  are 
more  generally  adopted,  the  latter  being  the  largest  size 
which  it  is  advisable  to  use  in  any  case.  In  mill  driving 
practice  at  the  present  time,  there  is  exhibited  a  notice- 
able tendency  towards  the  use  of  smaller  ropes,  and  one 


and  five-eighths  inch  is  now  probably  the  most  usual  size 
adopted,  while  a  decade  ago  two  inch  was  most  favored. 

Pulley  Diameter — The  rules  for  the  least  pulley  diame- 
ter given  in  the  foregoing,  viz.,  thirty  rope  diameters  for 
cotton  and  forty  rope  diameters  for  manilla,  cannot  be 
disregarded  without  impairing  the  durability  of  the 
rope.  If  in  any  case  the  use  of  a  smaller  pulley  becomes 
imperative,  the  load  on  the  rope  should  be  correspond- 
ingly reduced;  the  use  of  "hard,"  or  tightly  twisted  rope 
should  in  this  case  be  carefully  avoided.  As  in  belt  driv- 
ing, the  slack  side  of  the  rope  should,  if  possible,  always 
be  uppermost.  With  a  lair  length  of  drive  the  slack  of 
of  the  rope  will  increase  the  arc  of  contact  with  both 
pulleys,  thus  augmenting  the  resistance  to  slipping,  while 
necessitating  less  initial  tension  and  its  corresponding 
disadvantages.  If  the  slack  side  is  below,  the  reverse 
action  takes  place,  each  arc  of  contact  being  lessened  and 
the  risk  of  slipping  correspondingly  increased.    For  dyna- 
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mo  driving  10  per  cent,  should  be  deducted  from  the 
power  of  the  ropes  to  allow  for  this  effect. 

Length  of  Drive — In  mill  driving  no  difficulty  is  usually 
experienced  in  obtaining  an  ample  length  of  drive,  but  in 
the  dynamo  room  economy  of  space  is  usually  a  much 
more  important  consideration.  To  ensure  satisfactory 
results,  the  distance  between  the  centers  of  the  driving 
and  driven  shafts  should  not  be  less  than  one  and  a  quar- 
ter times  the  sum  of  the  diameters  of  the  two  pulleys. 
Thus  for  pulleys  of  twelve  feet  and  four  feet  diameters, 
respectively,  the  distance  between  the  shaft  centers  should 
not  be  less  than  twenty  feet.  This  rule  is  a  somewhat 
elastic  one,  but  for  all  ordinary  ratios  of  pulley  diameters 
likely  to  occur  in  dynamo  driving,  it  may  be  followed.  As 
the  difference  in  the  diameters  of  the  pulleys  becomes  less, 

the  length  of 
drive  may  be  re- 
duced if  desired, 
W//A  but  if  the  pul- 
leys differ  greatly 
in  size  a  lesser 
length  of  drive 
than  given  by  the 
rule  should  not 
be  used  unless  the 
load  on  the  ropes 
is  corresponding- 
ly reduced. 

Pulley  Grooves. — With  regard  to  the  pitch  and  angle 
of  the  pulley  grooves,  practice  differs  to  some  extent.  A 
groove  angle  of  45  degs.  may,  however,  be  relied  upon 
to  give  good  results,  and  is  that  most  commonly  em- 
ployed. More  obtuse  angles  have  been  tried,  and  they, 
no  doubt,  diminish  the  wear  of  the  rope,  owing  to  the 
consequent  reduction  of  the  wedging  action,  but  this  also 
implies  loss  of  driving  power,  and  a  tendency  for  slipping 
to  occur  in  the  grooves,  thus  possibly  doing  more  harm  to 
the  rope  than  would  result  from  the  employment  of  the 
more  acute  groove.  Under  otherwise  similar  conditions 
the  power  transmitted  should  be  less  with  grooves  with 
an  angle  of  60  degs.,  as  sometimes  advocated;  for  if  the 
same  power  is  transmitted  it  will  be  at  the  expense  of 
increased  back  tension,  strain  on  the  bearings  and  fric- 
itonai  and  other  losses.  With  grooves  so  acute  as  30 
degs.,  on  the  other  hand,  the  wedging  of  the  rope  into  the 
groove,  and  consequently  the 
power  absorbed  in  releasing  it 
is  very  much  increased.  With 
the  smaller  sizes  of  cotton 
rope,  such  as  used  for  driving 
traveling  cranes,  this  angle  haj 
frequently  been  used;  but  from 
the  experience  gained  it  is- 
found  that  it  considerably 
shortens  the  life  of  the  rope. 
It  is  not  to  be  recommended 
for  dynamo  driving,  and  for 
manilla  rope  it  should  certain- 
ly not  be  used. 

There  is  some  difference  in 
the  pitch  and  also  in  the 
other    proportions    of  pulley 

grooves  adopted  by  various  makers  of  rope  driving  plant, 
but  the  dimensions  given  in  Table  VIII,  which  have  been 
calculated  by  formula?  established  by  the  writer,  may  be 
taken  as  representative  of  the  best  leading  practice. 

To  accurately  turn  a  set  of  pulley  grooves  to  the 
form  shown  in  Fig.  1.  is  a  somewhat  costly  process,  and 
this  has  led  to  the  use  of  plain  or  flangeless  grooves,  as 
shown  in  Fig.  2.  The  pitch  and  most  of  the  other  pro- 
portions used  for  Fig.  1,  are  applicable  to  this  form  of 
groove.  The  chief  objection  to  this  form  is  that  the  rope 
has  a  tendency  to  leave  the  groove  if  the  speed  is  high 
and  a  rapid  fluctuation  of  load  occurs.  Some  makers  go 
to  the  other  extreme  and  adopt  a  groove  such  as  is  shown 
in  Fig.  3.  They  are,  however,  now  seldom  met  with;  they 
are  expensive  in  the  first  place,  and  experience  has  conclu- 
sively demonstrated  that  there  is  no  risk  of  the  rope  leav- 
ing the  pulley  with  the  ordinary  depth  of  groove,  as  in 
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Fig.  i.  A  liberal  clearance  should  be  allowed  on  each  side 
of  the  pulleys — four  or  five  rope  diameters  at  least — in 
order  that  the  ropes  may  be  readily  removed  or  replaced 
without  being  damaged. 


TABLE  VIII. 

DIMENSIONS  OF  ROPE  PULLEY  GROOVES. 
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Small  wheels,  with  few  grooves,  have  usually  a  plain 
inner  rim  surface,  as  shown  in  Fig.  1,  but  with  larger  and 
wider  wheels  the  rim  may  be  corrugated,  as  indicated  by 
the  dotted  lines  in  the  figure.  This  plan  adds  somewhat 
to  the  first  cost  of  the  pulleys,  but  it  frequently  lessens 
the  weight  to  a  very  material  extent.  It  is  of  the  utmost 
importance  that  all  the  grooves  are  of  precisely  the  same 
diameter;  that  they  are  of  exactly  similar  shape  and  care- 
fully finished,  so  that  the  surface  will  not  unnecessarily 
abrade  the  rope.  The  latter  should  never  be  allowed  to 
touch  the  bottom  of  the  groove;  and  finally,  only  the 
correct  size  of  rope,  for  which  the  grooves  are  intended, 
should  be  used.  It  might  be  thought  unnecessary  to 
make  this  remark,  but  the  writer  has  found  on  more  than 
one  occasion  trouble  arising  from  ropes  being  used  in 
grooves  which  were  intended  for  smaller  sizes. 

( To  be  Continued?) 


Meeting  of  the  Tramways  Institute  of  Great 
Britain  and  Ireland. 


A  meeting  of  the  Tramways  Institute  of  Great  Britain  and  Ireland 
was  held  at  Holborn  Restaurant,  High  Holborn,  London,  on  Julys, 
for  the  election  of  officers  and  other  business.  The  meeting  was  well 
attended,  and  Mr.  Carruthers-Wain,  the  former  president,  was  re- 
elected to  that  office.  J.  G.  B.  Elliot,  secretary  for  the  last  year,  was 
also  re-elected.  The  annual  dinner  of  the  Institute  was  held  at  Holborn 
Restaurant  at  7  P.  M.,  and  on  July,  6,  a  visit  was  made  to  the  Croydon 
tramways  to  inspect  the  Liihrig  gas  motor. 

Tho  principal  paper  was  read  by  T.  Arnull,  C.  E.,  of  the  Birming- 
ham tramways,  and  was  on  "  Permanent  Way  Repairs."  It  was  in 
part  as  follows: 

Tramway  Permanent  Way. 
By  T.  Arnull,  Assoc.  M.  I.  C.  E. 

It  has  been  just  two  years  ago  since  I  had  the  honor  of  reading  a 
paper  on  this  subject  before  the  Institute.  In  that  paper*  was  given 
some  account  of  the  three  varieties  of  rail  that  had  beer,  used  on  the 
Birmingham  tramways,  and  of  the  effect  of  wear  and  tear  upon  them. 
The  present  short  paper  may  be  considered  as  a  continuation  of  the 
former  one,  its  object  being  principally  to  deal  with  a  few  of  the  points 
too  lightly  passed  over  on  previous  occasions. 

Discussion  of  this  subject  naturally  divides  itself  into  a  considera- 
tion of  the  rails  on  the  one  hand,  and,  on  the  other,  a  consideration  of 
the  joints.  As  to  the  rails,  I  exhibited  several  sections  that  had  been 
taken  from  worn  rails,  showing  the  effects  of  wear  and  tear  upon  them; 
the  conclusion  suggested  was  that  a  rail  was  worn  out  and  required 
replacing  on  a  straight  line  of  tramway  after  the  passage  over  it  of 
about  750,000  steam  cars.  After  two  years'  further  experience  in  the 
matter  I  am  inclined  to  think  this  number  rather  too  high,  and  that  the 
rails  should  be  renewed  after  a  traffic  of  about  700,000  cars.  No  hard  and 
fast  line  can  be  drawn  as  the  rails  vary  in  hardness.  If  the  rails  are  on 
a  curve  the  wear  is,  of  course,  greater,  and  proportionately  in  some  way 
to  the  degree  of  curvature.  On  a  curve  of  4odegs.  radius  the  rail  has 
often  to  be  renewed  before  it  has  carried  the  traffic  of  250,000  cars. 
On  the  sharp  curves  we  also  have  a  rapid  wearing  away  of  the  sides  of 
the  groove,  which,  of  course,  reduces  in  some  degree  the  upper  surface 
available  for  withstanding  the  wear. 

Another  influential  factor  in  the  life  of  a  rail  is  the  state  of  the 
road  in  which  it  is  laid.  If  the  road  has  macadamized  margins  there 
will  always  be  a  supply  of  grinding  material  in  the  shape  of  dust  for 
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spreading  over  the  surface  of  the  rail;  in  dry,  dusty  weather  this  sup- 
ply will  be  increased,  and  the  destruction  of  the  rails  correspondingly 
assisted;  where  the  road  is  paved  all  across  and  the  dust  reduced  to  a 
minimum,  we  have  these  conditions  at  their  best.  I  know  of  a  case 
now  near  Birmingham  where  the  granite  margin  to  the  tramway  is 
only  seven  inches  wide;  the  line  has  been  in  use  about  nine  and  a  half 
years  and  has  had  over  it  about  300,000  cars,  and  the  outer  rails  are 
quite  worn  out;  the  inner  rails  are  in  a  much  better  condition  because 
being  further  from  the  macadam  margin  they  have  kept  cleaner. 
Inside  the  city  boundary  the  granite  margin  has  always  been  twenty- 
five  inches  wide,  and  a  couple  of  years  ago  the  street  was  paved  all 
across.  I  expect  the  effect  of  this  to  be  that  we  shall  be  able  to  get  a 
life  of  500,000  or  600,000  cars  out  of  the  rails,  though  they  came  from 
the  same  works  and  were  laid  at  the  same  time  as  the  rails  which  have 
been  worn  out  by  300,000  cars. 

There  is  a  rather  awkward  question  arises  here,  viz.,  When  is  a 
rail  worn  out?  A  rail  has  two  functions  to  perform:  The  one  is  to 
carry  the  tram  cars  in  the  same  way  as  a  railway  rail  carries  its  traffic; 
the  other  is  to  form  part  of  the  surface  of  a  road  made  for  ordinary 
vehicles.  In  many  cases  the  trouble  does  not  arise  from  the  wearing 
away  of  the  tram  of  the  rail,  but  from  the  part  that  does  not  wear  away. 
All  the  danger  arises  from  the  projecting  flange  of  the  groove.  On  a 
horse  line  this  trouble  does  not  arise,  since  the  ordinary  traffic  (and  the 
effects  of  corrosion  perhaps  assisting)  causes  the  projecting  flange  to 
wear  away  about  as  fast  as  the  head  which  carries  the  load.  On  a  steam 
tramway  the  case  is  different,  and  on  tramways  where  the  excessive 
traffic  of  the  Biimingham  lines  has  to  be  contended  with  the  case  is 
altogether  different.  Here  the  wear  and  tear  on  the  head  is  so  rapid 
that  the  corrosion  has  no  chance,  and  the  number  of  cars  is  so  great 
that  the  ordinary  traffic  is  in  a  great  degree  driven  off  the  lines,  so  that 
this  also  has  no  chance  to  wear  down  the  flange  and  assist  in  keeping 
it  level  with  the  top  of  the  rail. 

It  is  facts  like  these  which  bring  into  prominent  relief  the  enor- 
mous advantages  we  should  have  in  Birmingham  by  the  adoption  of  a 
rail  with  a  central  groove,  such  as  the  Liverpool  rail.  Twelve  years 
or  so  ago,  when  the  Birmingham  corporation  was  going  to  commence 
the  construction  of  an  extensive  system  of  tramways,  there  was  a  des- 
perate attempt  made  to  induce  it  to  adopt  this  rail;  the  Board  of 
Trade  held  an  enquiry  at  the  Council  House,  but  the  corporation  had 
had  enough  of  compound  rails,  and  insisted  upon  using  the  girder  sec- 
tion, shown  in  Fig.  r,  in  spite  of  the  advantages  which  the  central 
groove  offered.    Subsequent  experience  has  fully  justified  the  decision 
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then  arrived  at,  seeing  that  the  central  groove  then  meant  a  compound 
rail,  which  compound  rail  was  certainly  unsuitable  for  the  steam  trac- 
tion that  was  going  to  be  used  on  the  tramways.  I  know  of  but  one 
case  where  the  Liverpool  rail  was  used  on  steam  tramways,  and  that 
was  the  line  from  Dudley  to  Wolverhampton.  Looking  at  the  ques- 
tion solely  from  the  point  of  view  of  the  public  interests,  I  am  strongly 
of  opinion  that  the  girder  rail,  similar  to  that  now  in  use  in  Birming- 
ham, but  with  a  central  groove,  is  the  only  form  of  rail  which  is  suitable 
for  use  on  a  steam  tramway  in  a  public  street. 

To  turn  now  to  the  question  of  joints ,  it  may  be  remembered  that 
in  my  former  paper  I  described  two  or  three  forms  of  joints,  of  which 
trial  had  been  made.  The  original  form,  as  shown  in  Fig.  1,  was 
painfully  wanting  in  all  elements  of  permanence.  Assisted  by  a  sole- 
plate  it  was  vastly  improved,  but  still  a  long  way  from  perfection.  I 
also  described  a  form  of  cast  iron  fishplates  (Fig.  2),  so  designed  as  to 
largely  increase  the  area  available  for  wear  on  the  top  and  bottom  of 
the  plates.  At  the  date  of  that  paper  they  had  had  over  them  about 
250,000  cars,  and  were  still  in  a  fairly  satisfactory  condition;  when  the 
traffic  had  reached  about  500,000  cars,  however,  they  began  to 
get  very  troublesome;  their  tops,  which  were  brought  up  level  with  the 
surface  of  the  rail,  did  not  wear  down  with  it,  so  that  in  passing,  the 
load  of  an  engine  was  often  brought  directly  to  bear  upon  them,  and 
some  of  them  were  broken.  The  general  conclusion  arrived  at  was 
that  they  formed  a  very  good  joint,  and,  with  a  soleplate,  the  best  we 
had  ever  tried.  They  were,  however,  expensive  in  first  cost,  and  did 
not  last  as  long  as  the  rail,  and  were  therefore  unsatisfactory.  An 
obvious  improvement  was  before  us,  either  to  make  them  of  cast  steel, 
or  of  malleable  cast  iron,  but  this  would  have  largely  increased  the 
cost,  and  so  the  suggested  improvements  were  not  adopted.  Their 
excessive  rigidity  was  another  objection,  we  could  not  bend  them  on  a 
curve,  and  «pecial  curved  castings  meant  more  expense  and  trouble 
than  could  have  been  undertaken. 

It  is,  of  course,  common  knowledge  to  all  using  girder  rails,  that 
the  joint  always  works  loose.  Now,  if  the  joint  in  a  rail  were  a  per- 
manently supported  point,  it  is  not  easy  to  see  how  the  tendency  for  it 
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to  work  loose  can  arise.  Since  it  does  work  loose,  it  is  quite  certain 
that  if  it  be  properly  supported  in  the  first  instance,  it  does  not  re- 
main so.  If  it  is  not  supported  it  then  has  to  act  in  some  sort  of  a 
way  under  the  passing  traffic  as  a  girder,  the  bearing  places  of  which 
are  irregular  and  shifting  points  at  unknown  distances  from  the  actual 
joint.  The  problem  awaiting  solution  is,  therefore,  altogether  differ- 
ent from  that  of  designing  a  joint  in  an  ordinary  girder.  It  differs 
from  an  ordinary  girder  in  many  ways.  Its  points  of  support,  besides 
being  irregular  and  shifting,  will  not  in  general  be  symmetrically  ar- 
ranged; its  actual  bearing  points  being  perhaps  usually  on  different 
sides  of  the  flange  on  opposite  sides  of  the  joint.  The  consequence  of 
this  is  important;  the  passing  loads,  besides  producing  a  bending 
action,  cause  also  a  twisting  or  rocking  action,  which  perhaps  has  the 
most  powerful  influence  in  pulling  the  joint  to  pieces. 

It  may  be,  therefore,  safely  concluded  that  no  form  of  joint  is 
likely  to  give  permanent  satisfaction  unless  these  various  disintegrat- 
ing actions  are  properly  resisted;  the  twisting  and  racking  tendency 
as  well  as  the  bending.  The  most  hopeful  joint  I  have  yet  seen  is  one 
having  the  fishplates  two  feet  long  and  seven-eighths  of  an  inch  thick, 
with  a  thinner  horizontal  projection  to  clip  the  bottom  flange  of  the 
rail;  underneath  is  a  sole  plate  half  an  inch  thick.  There  are,  of 
course,  six  bolts  through  the  web  of  the  rail  and  four  on  each  side 
through  the  horizontal  flanges  of  the  rail,  and  through  both  sole  plate 
and  horizontal  flanges  of  the  fishplates  also.  We  only  commenced 
laying  these  joints  at  the  beginning  of  the  present  year,  and  it  is  yet  too 
soon  to  report  upon  their  merits.  Considering  our  section  of  rail, 
however,  it  appears  to  be  a  joint  well  adapted  to  withstand  vertical 
flexure,  and  also  that  twisting,  racking  action  which  is  caused  by 
unsymmetrical  bearing  joints,  and  which  I  believe  to  be  even  more 
influential  in  pulling  a  joint  to  pieces  than  the  plain  bending  action. 

Other  papers  read  were  "Ardagh's  Prismatic  Wood  Paving  Block 
for  Roadways,"  by  John  Millington;  "Patent  Food  for  Horses,"  by 
F.  Stiel;  "Shoeing  and  the  Proper  Treatment  of  the  Horse's  Feet," 
by  Charles  Sheather,  F.  R.  C.  V.  S. ;  "  The  Soulerin  Brake,"  by  Lu- 
gien  Serrailier;  "  Ball  Bearing  for  Tram  Cars  without  Lubricants,"  by 
F.  Purdon,  C.  E. 


Statistics  of  Railways  in  the  United  States. 


The  Sixth  Statistical  Report  of  the  Interstate  Commerce  Commis- 
sion has  just  been  submitted,  and  contains  the  following  facts  : 

The  total  mileage  of  railways  in  the  United  States  on  June  30, 
1893,  was  176,461.07,  being  an  increase  during  the  year  of  4,897.55 
miles.  The  corresponding  increase  during  the  previous  year  was 
3,160.78,  from  which  it  appears  that  there  was  some  revival  in  railway 
construction  during  the  year  covered  by  the  report.  The  tendency 
toward  some  form  of  consolidation  during  the  year  has  been  quite 
marked.  A  classification  of  railways  according  to  length  of  line 
operated  shows  that  there  are  42  companies  in  the  United  States  having 
a  mileage  of  98,385.54,  being  equal  to  55.78  per  cent,  of  the  total  mile- 
age of  the  country.  Twenty-six  other  roads  control  11.20  per  cent  of 
total  mileage,  from  which  it  appears  that  68  companies  controlled  76.98 
per  cent  of  the  total  railway  mileage.  The  total  number  of  employes 
in  the  service  of  railways  on  June  30,  1893,  was  873,602,  being  an  in- 
crease of  52,187. 

The  aggregate  of  property  properly  classified  as  railway  capital 
was  on  June  30,  1893,  $10,506,235,410,  equal  to  $63,421  per  mile  of 
line.  The  amount  of  stock  outstanding  was  $4,668,935,418,  of  which 
$3,982,009,602  was  common  stock,  and  $686,925,816  preferred.  The 
amount  of  stock  paying  no  dividends  during  the  year  was  $2,859,334,- 
572,  being  61.24  Per  cent,  of  the  total  stock  outstanding.  Of  stocks 
paying  dividends,  5.25  per  cent,  of  the  aggregate  stock  paid  from  4  to 
5  per  cent.,  11.62  per  cent,  paid  from  5  to  6  per  cent.,  5.24  per  cent, 
paid  from  6  to  7  per  cent.,  and  5.33  per  cent,  paid  from  7  to  8  per 
cent.  The  total  dividends  paid  was  $100,929,885.  The  amount  of 
mortgage  bonds  paying  no  interest  was  $492,276,999,  or  10,93  per 
cent,  of  the  total  of  mortgage  bonds,  and  the  amount  of  income  bonds 
paying  no  interest  was  $204,864,269,  or  82.56  per  cent,  of  the  total  of 
income  bonds. 

The  total  number  of  passengers  carried  during  the  year  ending 
June  30,  1893,  was  593,560  612.  Passenger  mileage  during  the  same 
year  was  14,229,101,084.  The^  average  journey  per  passenger  was 
23.97  miles.  The  number  of  tons  of  freight  reported  by  the  railways 
for  the  year  was  745,119,482.  Ton  mileage  was  93,588,111,833. 
The  average  number  of  tons  in  a  train  was  183.97,  and  the  average 
haul  per  ton  for  the  entire  country  was  125.60  miles.  Passenger  train 
mileage  was  375,618.770,  and  freight  train  mileage  508,719,506. 

The  number  of  railway  employes  killed  during  the  year  was  2,727, 
and  injured  31,729.  The  number  of  passengers  killed  during  the  year 
was  299,  and  injured  3,229.  One  passenger  was  killed  for  each 
i>985,i53  passengers  carried,  or  for  each  47,588,966  passenger  miles 
accomplished,  and  one  passenger  injured  for  each  183,822  passengers 
carried,  or  for  each  4,406  659  passenger  miles  accomplished. 


There  were  filed,  at  Trenton,  N.  J.,  on  July  13,  articles  of  incor- 
poration of  a  large  electric  railway  corporation,  having  for  its  object 
the  connection  of  New  York  and  New  Jersey  by  electric  railways.  The 
capital  stock  is  $10,000,000.  This  enterprise  is  to  be  managed  by  two 
corporations,  the  Central  Jersey  Traction  Company,  with  a  capital  of 
$500,000,  and  headquarters  at  No.  2  Wall  Street,  New  York,  and  the 
New  York  &  Philadelphia  Traction  Company,  with  a  capital  of  $10,- 
000,000,  and  general  offices  at  Trenton,  N.  J.  The  officers  and  directors 
of  the  first  named  company  are:  President,  Frank  A.  McGowan;  vice- 
president,  ex-Sheriff  E.  W  Hime,  of  Newark;  secretary,  J.  H.  Bald- 
win, of  Newark;  treasurer,  J.  H.  Darrall.  of  Trenton. 


Correspondence. 

Communications  on  all  subjects  of  Interest  to  street  railway  managers  are 
solicited.  Names  of  correspondents  may  ba  withheld  from  publication  if  de- 
sired, but  must  be  known  to  the  editors.  The  correspondent  alone  Is  responsi- 
ble for  his  statements  and  opinions,  not  the  editors. 


Bursting  Flywheels. 


Editors  Street  Railway  Journal: 

The  bursting  of  large  flywheels  in  electric  tramway 
power  stations,  is  becoming  frequent  enough  to  deserve 
more  than  a  passing  thought  from  the  officials  of  these 
companies.  Those  who  have  been  through  an  unpleas- 
ant and  expensive  experience,  such  as  the  flywheel  accident 
at  Ben  Venue  power  station,  Pittsburgh,  on  April  19 
last,  and  described  in  your  last  issue,  would  probably 
prefer  taking  chances  with  having  the  building  struck  by 
lightning  or  by  a  cyclone,  the  next  time  their  "  turn" 
comes;  because  they  would  have  knowledge  of  an  ap- 
proaching storm  some  seconds,  if  not  minutes,  before  the 
"  performance"  begins,  and  they  could  possibly  take  some 
precautions. 

In  most  all,  if  not  all  such  cases,  the  history  of  the 
circumstances  attending  the  accident  shows  that  the  en- 
gine received  an  overload  or  was  relieved  of  its  load, 
more  or  less  suddenly  and  unexpectedly,  from  short  cir- 
cuit or  an  open  circuit.  If  it  is  a  short  circuit,  the  dyna- 
mo pulley  or  the  belt  or  both  give  way  and  do  some 
damage.  The  engine  starts  to  race,  and  the  flywheel 
"  does  the  rest."  If  it  is  an  open  circuit,  the  racing  is 
apt  to  begin  then  and  there,  and  the  flywheel  then  does  it 
all.  It  is  said  that  lightning  will  not  strike  twice  in  the 
same  place;  but  this  accident  may  occur  any  number  of 
times  in  the  same  station.  The  question  is,  as  the  station 
is  or  can  be  protected  against  lightning  can  it  not  also  be 
protected  against  something  equally  bad,  if  not  worse?  I 
think  it  can. 

In  various  articles  which  I  have  contributed  to  this 
journal,  and  also  in  my  paper  read  at  Milwaukee,  last 
October,  on  the  use  of  storage  batteries  in  connection 
with  tramway  power  stations,  I  have  tried  to  point  out 
that  their  use  would  increase  the  efficiency  of  the  power 
plant,  and  reduce  the  cost  of  power  production,  by  equal- 
izing and  steadying  the  load,  or  in  other  words  by  mak- 
ing it  practically  constant  independently  of  the  rate  of 
consumption  on  the  trolley  line. 

I  now  wish  to  point  out  that  the  storage  battery  is 
the  best  possible  preventive  of  flywheel  accidents.  With 
such  an  arrangement  racing  is  impossible.  The  450  h.  p. 
engine  at  the  Ben  Venue  station  would  then  have  de- 
veloped 450  h.  p.  and  no  more,  even  though  the  short  cir- 
cuit raised  the  current  to  a  load  of  1,000  H.  p.  or  more, 
and  it  would  probably  not  have  reached  500  h.  p.  even  if 
the  circuit  had  been  suddenly  broken,  and  the  engine  had 
started  to  "  race,"  for  the  battery  would  have  absorbed  the 
surplus  the  instant  the  outside  load  began  to  diminish. 
There  would  have  been  no  occasion  to  strain  the  dyna- 
mo pulley,  or  to  break  the  belt;  and  the  accident  would  not 
have  happened. 

The  great  obstacle  and  obiection  that  storage  batteries 
have  had  to  contend  with  has  been  their  heavy  deprecia- 
tion. But  the  cost  of  the  "depreciation"  which  a  burst- 
ing flywheel  can  cause  inside  of  a  few  seconds  will  pay 
for  the  depreciation  of  the  storage  battery  for  several 
years.    It  would  sometimes  pay  for  a  new  battery  besides. 

The  storage  battery,  costly  as  it  may  seem  to  be,  is 
the  best  and  cheapest  preventive  known,  in  the  present 
state  of  the  art,  not  only  for  bursting  flywheels,  but  for 
"  breakdowns"  generally,  in  tramway  power  stations.  It 
will  be  recognized  and  adopted  as  such  in  due  time. 
However,  it  will  probably  take  a  few  more  flywheel  acci- 
dents and  dozens  of  "  breakdowns"  to  make  the  tramway 
engineers  realize  that  this  is  so. 

C.  O.  Mailloux. 


The  Union  Depot  Railway  Company,  of  St.  Louis, 
has  just  completed  the  construction  of  ten  miles  of  new 
track,  the  entire  construction  of  which  occupied  but  six 
weeks.    This  is  a  remarkable  record. 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co. , 
Havemeyer  Building,  26  Cortlandt  St. ,  New  York. 


The  Outlook  for  a  Large  Attendance  from  the 
South  at  the  Atlanta  Convention  is  very  flattering.  We 
have  the  personal  assurance  from  the  representatives  of 
all  the  street  railways  except  two  that  we  have  visited  in 
Southern  cities,  that  their  roads  will  be  represented  at 
the  convention.  The  trip  to  the  convention,  from  pres- 
ent indications,  will  be  an  enjoyable  one.  As  announced 
elsewhere  in  our  columns,  arrangements  have  been  made 
to  run  a  special  train  from  New  York  City  to  Atlanta  for 
the  convenience  and  comfort  of  the  Northern  delegates 
who  desire  to  avail  themselves  of  its  advantages.  The 
trip  as  planned  will  be  through  the  finest  scenery  in  the 
South  as  well  as  through  the  most  historic  and  prosper- 
ous sections  of  the  Southern  country.  This  arrangement 
will  be  appreciated  by  those  who  intend  to  be  present  at 
the  convention,  many  of  whom  are  already  planning  for  a 
pleasant  October  trip. 


"I  Always  Get  Valuable  Suggestions  when  I 
talk  with  you,"  said  one  of  the  most  progressive  superin- 
tendents recently  to  another  equally  progressive,  whom 
he  was  entertaining.  "And  I  was  just  thinking  the  same 
of  you,"  said  his  guest.  As  we  have  often  said,  there  is 
no  way  of  adding  to  one's  stock  of  practical  information 
about  his  particular  calling  so  efficient  as  personal  inter- 
course with  others  who  are  working  along  the  same  lines. 
He  becomes  the  best  superintendent  who  visits  the  street 
railways  of  other  cities  or  entertains  the  representatives 
of  other  lines  who  visit  him.  Next  to  a  personal  visit  of 
this  kind,  the  convention  of  the  American  Street  Railway 
Association  offers  the  best  opportunity  for  a  personal  ex- 
change of  views  on  street  railway  subjects,  and  any  person 
who  attends  the  Atlanta  convention  may  be  absolutely 
sure  that  he  will  gain  valuable  suggestions  from  his  con- 


versation with  other  delegates,  as  well  as  from  the  pio- 
ceedings. 


The  Question  of  Fire  Insurance  is  an  important 
one  in  street  railway  practice.  With  the  general  intro- 
duction of  electric  lighting  from  central  power  stations, 
the  subject  of  electrical  risks  was  carefully  considered  by 
the  leading  fire  insurance  companies,  most  of  whom  were 
disposed  to  take  a  liberal  view  of  the  matter.  As  a  re- 
sult many  of  the  early  lighting  and  street  railway  power 
stations  were  insured  at  a  comparatively  low  figure. 
During  the  last  few  years,  however,  and  especially  during 
the  last  year,  conditions  have  changed  materially.  Sev- 
eral disastrous  fires,  which  have  occurred,  have  been 
made  the  excuse  for  the  adoption  of  an  entirely  different 
policy  in  respect  to  electrical  stations  and  electric  railway 
property  generally.  Rates  have  been  arbitrarily  raised 
in  all  sections  of  the  country,  and  on  all  classes  of  rail- 
way buildings  and  property  until  now  they  have  reached 
an  almost  prohibitive  price.  The  builders  of  well  con- 
structed stations  have  been  obliged  to  suffer  for  the  faults 
of  some  of  the  early  builders,  and  at  present  the  most 
carefully  built  and  designed  plants  seem  to  carry  no  rec- 
ommendation to  the  underwriters  for  their  safety  against 
fire.  A  case  to  the  point,  of  which  there  are  many,  is  that 
of  a  street  railway  company  in  one  of  the  central  Western 
cities  which  has,  besides  a  well  constructed  station,  its 
own  water  supply  and  engineers  and  firemen  on  duty 
every  hour  of  the  twenty-four,  with  steam  up  to  run  the 
pumps  should  it  be  necessary.  Notwithstanding  these 
facts  and  that  insurance  has  been  carried  for  many  years 
without  loss,  the  rate  on  this  station  has  just  been 
doubled  without  evidence  of  any  special  reason.  It  would 
seem  as  if  there  were  sufficient  valuable  property  belonging 
to  street  railway  companies  in  all  sections  of  the  country, 
to  warrant  some  insurance  company  in  making  a  specialty 
of  taking  such  risks.  If  not  there  should  certainly  be  some 
concerted  action  on  the  part  of  the  railway  companies, 
looking  toward  some  organization  which  should  protect 
them  for  a  reasonable  figure  against  possible  loss  by  fire. 


The  Great  Railroad  Strike,  into  which  at  one 
time  it  seemed  as  if  the  street  railway  employes  in  Chicago 
would  be  drawn,  is  over,  but  it  has  left  its  lessons.  These, 
if  learned  and  acted  upon,  will  be  worth  more  to  this 
country  than  the  entire  loss  and  damage  to  business  oc- 
casioned by  the  strike,  vast  though  it  has  been,  and 
amounting  as  it  has  to  millions  of  dollars.  The  strike 
has  shown  that  transportation  has  become  an  integral 
part  of  our  social  and  economic  system,  and  that  any 
serious  interference  with  its  free  exercise  would  soon  have 
the  effect  of  producing  business  chaos.  Transportation, 
both  urban  and  interurban,  has  become  in  our  present 
complex  social  order  almost,  if  not  quite  as  much  of  a 
necessity  to  individuals  as  food,  clothing  or  the  mainte- 
nance of  peace  and  order  by  the  process  of  law.  One  hun- 
dred years  ago  the  cessation  for  a  few  days  of  communi- 
cation between  New  York  and  Boston,  or  the  withdrawal 
from  service  of  the  public  conveyances  within  the  limits 
of  a  city  like  New  York  would  not  have  occasioned  much 
inconvenience.  To  day,  the  stoppage  of  all  surface  and 
elevated  methods  of  transit  in  any  large  city  would  para- 
lyze business.  In  other  words,  such  quasi-public  functions 
as  are  exercised  by  our  street  railway  companies  or  steam 
railway  companies,  and  upon   the  proper  exercise  of 
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which  the  prosperity  of  such  a  large  proportion  of  our 
community  depends,  should  not  be  dependent  upon  the 
action  of  irresponsible  individuals.  That  there  are  or  are 
not  differences  of  opinion  as  to  details  of  operation  be- 
tween the  owners  and  employes  of  such  enterprises,  or  the 
amount  of  wages  paid  to  secure  their  continuance,  con- 
cerns the  public  only  in  a  very  indirect  way,  and  if  any 
employe  has  been  wronged,  the  law  courts  offer  means  of 
satisfaction.  But  for  either  owner  or  employes  to  attempt 
to  coerce  the  other  by  stopping  traffic,  and  thus  inflict 
greater  loss  on  others  who  are  in  no  way  connected  with 
the  dispute,  is  like  mutiny  at  sea  by  which  the  safety  of 
passengers  is  imperiled,  or  a  strike  of  the  police  force 
of  a  city,  through  which  protection  to  lives  and  property 
would  be  withdrawn.  Any  limitation  of  the  privilege  of 
employes  to  stop  work  at  their  option  may  seem  to  some 
inconsistent  with  the  American  idea  of  individual  liberty, 
but  it  is  a  question  whether,  on  the  contrary,  the  liberty  of 
others,  i.  e.,  their  privilege  to  use  certain  created  avenues 
of  communication,  be  not  more  imperiled.  We  are  familiar 
with  the  extension  of  the  rightof  enforced  obedience  under 
certain  conditions,  from  military  life  to  the  field  of  private 
enterprise  as  on  shipboard.  And  so  long  as  under  present 
social  conditions  it  should  seem  desirable  to  continue  the 
use  of  private  for  municipal  or  governmental  direction  in 
the  transportation  business,  it  is  a  question  whether  some 
similar  safeguard  should  not  be  adopted  to  insure  its 
faithful  execution. 


Franchise  Valuations  are  subjects  which  seem  to 
be  foremost  in  the  minds  of  mayors  and  other  officials  in 
most  of  our  large  cities  at  the  present  time,  especially 
where  arrangements  are  being  made  for  equipping  the 
remaining  horse  car  lines  for  mechanical  traction  or  for 
making  extensions  to  existing  lines.  If  it  is  right  and 
desirable  that  street  railway  companies  should  pay  into  a 
city  treasury  certain  sums  as  compensation  for  the  use  of 
streets,  or  for  the  supposed  value  of  a  franchise,  then  such 
action  on  the  part  of  city  officials  as  will  defend  the  rights 
of  the  city  and  produce  a  revenue  from  this  source  is  to 
be  commended  in  every  quarter,  and  if  it  is  right  in  one 
city,  it  is  right  in  all,  and  a  standard  of  taxation  for  this 
purpose  should  be  established  in  every  locality.  If  the 
practice  is  wrong  and  unjust,  it  is  wrong  everywhere, 
and  a  united  effort  should  be  made  in  every  quarter  to 
have  the  injustice  righted.  It  is  held  by  street  railway 
companies,  and  justly  we  think,  that  the  service  rendered 
by  an  operating  company  is  in  all  cases  sufficient  compen- 
sation for  the  use  of  streets,  and  that  no  money  returns 
should  be  demanded  other  than  the  ordinary  real  estate 
taxes,  and  possibly  a  small  car  license,  the  same  as  may  be 
imposed  on  other  vehicles  employed  in  passenger  trans- 
portation, or  it  may  not  be  unreasonable  to  require  that 
an  operating  company  keep  the  streets  between  the  tracks 
and  rails  in  repair.  But  beyond  this  limit,  there  can  be 
no  justifiable  reasons  for  demanding  greater  compensa- 
tion, and  if  it  is  required,  it  will  work  to  the  detriment  of 
the  service  and  to  the  injury  of  the  public,  who  are  sup- 
posed to  be  benefited  by  the  revenue.  In  certain  cases,  it 
will  doubtless  benefit  officials  or  political  parties,  but  this 
is  the  only  class  that  can  possibly  be  a  gainer.  An  argu- 
ment in  favor  of  taxing  street  railway  corporations  is  de- 
rived from  the  fact  that  street  railways,  after  being  oper- 
ated for  a  period  of  years,  sometimes  change  hands,  and 
the  original  owners  receive  what  is  claimed  to  be  a  very 
large  sum  above  the  first  cost  of  the  plant,  or  for  what 


may  be  termed  its  earning  power.  In  cases  of  this  kind, 
the  city  can  have  no  more  right  to  claim  a  portion  of 
such  increased  valuation  than  it  could  for  a  portion  re- 
ceived for  the  sale  of  a  valuable  corner  lot,  which  for- 
merly may  have  been  the  property  of  the  city.  When 
the  lot  was  sold,  the  city  doubtless  received  whatever  it 
was  worth,  and  if  it  was  bought  as  a  speculation  by  the 
holder,  he  is  clearly  entitled  to  all  the  increase  over  the 
original  cost.  The  same  is  true  of  street  railway  fran- 
chises. New  cities  are  frequently  anxious  to  have  street 
railways  established,  and  offer  very  liberal  inducements 
for  capital  to  undertake  their  construction  and  operation. 
Property  holders  not  infrequently  pay  a  bonus  to  the  op- 
erating company  to  induce  the  building  of  a  line  along 
certain  streets.  The  same  thing  may  be  true  of  suburban 
districts  in  older  cities.  The  corporation  undertaking 
the  construction  of  a  line  takes  its  chances  as  to  the  growth 
or  decadence  of  the  city.  If  a  city  should  deteriorate, 
the  authorities  would  never  think  of  paying  anything  to 
the  contracting  companies,  no  matter  how  much  may 
have  been  lost,  neither  does  it  feel  obliged  to  help  the 
company,  though  it  may  struggle  for  years  to  get  earn- 
ing power;  and  clearly  the  city  has  no  more  claim  on  the 
increased  valuation  of  the  line  than  it  could  have  upon 
the  increased  valuation  of  private  property.  As  a  general 
thing  the  money  received  for  the  sale  of  a  street  railway 
by  the  individual  owners  is  expended  in  the  city  in  other 
business  lines,  either  in  the  erection  of  business  blocks, 
dwellings,  or  in  manufacturing  or  business  enterprises,  so 
that  really  the  city  does  derive  benefit  from  the  sale  and 
in  a  more  direct  way  than  if  certain  amounts  were  paid 
annually  into  the  city  treasury,  and  were  disbursed  by 
the  representatives  of  political  parties.  A  case  in  point  is 
that  of  a  large  city  where  the  question  of  granting  an  ex- 
tension of  franchise,  and  the  introduction  of  electric  trac- 
tion were  being  considered.  The  mayor  insisted  upon 
the  insertion  of  burdensome  conditions  in  the  franchise 
which  the  company  refused  to  accept;  and  in  a  personal 
appeal  made  to  him  by  the  representatives  of  the  com- 
pany, he  stated  that  he  did  not  care  a  blank  whether  the 
city  received  any  returns  for  the  franchise  or  not,  but 
that  he  was  working  in  the  interests  of  his  party,  which 
required  a  certain  amount  of  money,  and  that  he  should 
insist  upon  the  conditions. 

*  *  *  * 

Another  reason  given  for  placing  a  price  upon  a  fran- 
chise grows  out  of  the  fact  that  competing  companies  in 
asking  for  franchises,  offer  to  pay  a  certain  sum  on  the 
gross  receipts,  or  a  stated  sum  in  case  they  can  secure 
the  franchise.  This  is  often  done  by  persons  with  the 
hope  of  inducing  their  competitors  to  buy  out  the  fran- 
chise after  it  is  obtained,  under  fear  of  ruinous  competi- 
tion to  both,  or  with  the  expectation  of  floating  the  se- 
curities that  may  be  issued  on  the  new  concessions,  and 
then  getting  out  without  any  expectation  that  the  road 
can  ever  be  operated  with  any  financial  success.  Or  the 
bidders  may  agree  to  the  conditions  with  the  hope  of 
some  way  avoiding  the  payment  of  the  amounts  named 
in  the  franchise.  There  are  doubtless  lines  operating  in 
certain  cities  which  enjoy  a  liberal  patronage,  and  which 
could  well  afford  to  pay  a  portion  of  their  receipts  into 
the  city  treasury,  but  such  lines  are  usually  a  part  of  an 
extensive  system  which,  as  a  whole,  is  operated  at  a  loss 
or  with  a  very  limited  income,  and  where  the  receipts  of 
the  favored  line  must  apply  towards  the  expense  of  oper- 
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ating  the  other  lines.  A  case  in  point  is  that  of  one  of 
the  largest,  and  what  is  considered  as  one  of  the  best  pay- 
ing street  railway  propositions  in  the  country,  in  which 
twenty-nine  separate  lines  are  operated.  Four  of  these 
pay  a  good  return  all  the  year.  Fourteen  of  them  pay 
expenses  only  during  six  months  of  the  year.  Three  or 
four  pay  expenses  for  nine  months  in  the  year.  The 
others  are  operated  at  a  loss  during  the  entire  year,  and 
we  know  from  personal  observation  that  the  securities  of 
the  company  and  the  dividends  are  kept  up  by  the  prac- 
tice of  the  most  rigid  economy  in  all  the  departments. 

*  *  *  * 

It  is  a  recognized  fact,  by  all  those  who  have  given 
the  subject  careful  thought  and  are  unbiased  in  their 
opinions,  that  the  interests  of  the  local  authorities,  the 
patrons  of  a  street  railway  line,  and  the  managers  are 
one,  and  that  any  undue  advantage  taken  by  one  class 
against  another  results  in  a  direct  injury  to  each  of  the 
others.  If  a  tax  is  demanded,  then  the  operating  com- 
pany must  necessarily  economize  in  some  way  to  meet  it. 
The  wages  of  employes  must  be  reduced,  and  kept  at  a 
minimum.  What  may  be  termed  the  luxuries  of  traffic 
cannot  be  provided,  for  the  sum  that  would  go  to  giving 
a  gilt  edged  service  would  be  dissipated  in  other  direc- 
tions. Less  expensive  and  luxurious  cars  will  necessarily 
be  provided,  a  less  number  of  cars  employed,  and  it  will 
be  impossible  to  keep  the  equipment  up  to  a  healthy 
and  first  class  condition.  Even  if  expenses  can  be  met, 
and  a  small  dividend  rendered  on  the  investment,  there 
will  not  usually  be  sufficient  net  income  to  provide  a  sink- 
ing fund  with  which  to  renew  the  track  and  equipments 
when  worn  out.  Again,  burdensome  conditions  are  things 
that  tend  to  render  the  securities  uncertain,  prevent  the 
investment  of  capital  in  this  particular  industry,  and  work 
to  the  great  injury  of  the  business  at  large.  Unfair  treat- 
ment of  capital  always  reacts  upon  the  section  where  it  is 
practised.  A  feeling  of  distrust  once  awakened,  such  in- 
vestments, not  only  in  railway,  but  other  lines,  as  can  be 
withdrawn  will  be  transferred  to  other  points,  and  it  will 
be  very  difficult  to  attract  new  investors. 

*  *  *  * 

On  the  other  hand,  particularly  in  a  growing  city, 
everything  should  be  done  to  render  street  railway  securi- 
ties a  favorite  investment  for  capitalists.  They  should  be 
issued  for  a  long  period,  and  not  subject  to  depreciation 
by  unfair  or  unjust  legislation.  Vast  amounts  of  prop- 
erty, many  millions,  have  been  invested  in  this  industry 
under  the  inducements  of  liberal  franchises,  with  almost 
equally  large  investments  in  manufacturing  establish- 
ments (car  works,  for  instance),  and  in  many  and  various 
interests  connected  with  and  dependent  on  the  street  rail- 
way business,  and  it  cannot  be  expected  that  investors 
will  willingly  consent  to  any  measures  destructive  or  threat- 
ening to  such  investments.  The  duty  of  city  officials  at  the 
present  time  would  seem  to  be  to  preserve,  not  to  destroy 
this  comparatively  young  industry.  They  should  allow  it 
to  maintain  the  position  it  has  assumed,  and  encourage 
its  development.  The  credulity  of  the  public  has  been 
put  to  its  extreme  capacity  of  false  impression  relative  to 
its  conduct  in  this  particular,  but  if  the  benefits  which  a 
street  railway  confers  upon  a  city  were  carefully  con- 
sidered by  those  who  are  clamoring  for  excessive  taxation, 
they  would  discover  that  they  could  not  bestow  upon  this 
industry  too  great  a  degree  of  protection.  Street  rail- 
ways give  increased  value  to  real  estate  bordering  the 
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routes,  and  especially  to  suburban  property.  This  in- 
creased valuation  results  in  an  increased  tax  assessment, 
so  that  the  city  receives,  because  of  the  street  railway,  a 
very  large  increase  from  tax  returns,  while  the  individual 
owners  of  property  are  enriched  to  an  amount  beyond 
estimate.  In  fact,  a  large  city  can  only  exist  in  this 
country  because  of  street  railways,  as  they  have  a  very 
decided  influence  on  the  social  conditions  of  the  people. 
Because  of  rapid  transit  facilities,  wage  earners  and 
peoole  of  moderate  means  are  able  to  own  their  own 
homes,  or  to  obtain  cheap  rent  in  the  outlying  districts, 
where  they  can  live  under  healthful  conditions.  The 
street  railways  prevent  the  Continental  practice  of  people 
herding  together  in  cramped  tenements,  where  they  are 
subject  to  unwholesome  physical  and  moral  conditions, 
owing  to  the  vitiating  influence  of  city  air  and  life,  so  that 
the  influence  of  the  street  railway  as  a  factor  in  the  social 
and  moral  conditions  of  the  people  cannot  be  estimated. 
The  business  gives  employment,  with  good  wages,  to  a 
large  number  of  people  embraced  in  the  class  of  unskilled 
laborers,  and  furnishes  cheap,  safe  and  rapid  communica- 
tion for  all  parties  between  all  sections  of  a  city.  The 
fear  on  the  part  of  city  officials  that  unless  they  exer- 
cise strict  police  authority  over  street  railway  companies, 
the  service  will  be  inferior,  is  not  justified  by  experience. 
Street  railway  managers  generally  agree  that  in  order  to 
induce  traffic  they  must  provide  rapid  and  safe  service, 
and  their  cars  must  be  reasonably  clean,  and  their  em- 
ployes polite  and  attentive;  in  other  words,  that  they 
must  do  everything  to  induce  patronage,  and  this  can 
only  be  secured  by  catering  to  the  demands  and  con- 
venience of  the  traveling  public. 

$  '  3s  %  3c 

The  saving  in  operating  expenses  by  the  introduction 
of  mechanical  traction  over  that  of  animal  power  is  not 
as  large  as  people  generally  suppose,  but  mechanical  trac- 
tion is  a  necessity  of  modern  life,  and  notwithstanding  the 
large  increase  in  the  cost  of  first  equipment  and  in  oper- 
ating expenses,  it  is  demanded  and  must  be  provided. 
The  history  of  many  roads  shows  that  the  equipment, 
including  roadbed  and  rolling  stock  and  motors  has  failed 
much  quicker  than  was  supposed,  requiring  new  equip- 
ments which  have  cost  large  sums,  and  in  the  case  of 
electric  traction  at  least  no  one  can  yet  predict  what  the 
life  of  a  plant  may  be,  so  that  in  no  case  can  an  operating 
company  feel  justified  in  offering  to  pay  the  assessments 
noted  above;  for  in  addition  to  the  wear  and  tear  of  the 
service  the  best  managed  roads  are  subject  to  accidents 
and  damage  by  fire  or  flood,  and  sometimes  by  the  law- 
less acts  of  strikers.  Provision  must  in  all  cases  be  made 
for  settling  accident  cases,  and  since  in  the  present  state 
of  the  jury  system  of  our  country  street  railway  corpora- 
tions seldom  get  justice  in  the  matter  of  settling  acci- 
dent cases,  it  is  not  safe  to  operate  without  a  large  fund 
to  meet  such  demands.  In  any  event  the  managers  of  a 
street  railway  must  first  protect  the  moneyed  investors,and 
if  there  is  to  be  extra  economy  in  any  direction  it  will,  as 
noted  above,  be  in  the  reduction  of  wages  or  in  directions 
that  will  work  to  the  injury  of  the  patrons,  so  that  we  are 
of  the  opinion  that  if  the  people  of  the  city  would  study 
carefully  the  street  railway  business  from  the  operator's 
standpoint,  and  inform  themselves  regarding  its  dangers 
and  difficulties,  they  would  come  to  recognize  the  benefits 
they  are  receiving  from  the  service,  and  would  in  no  case 
demand  from  the  corporations  a  compensation  for  the 
use  of  streets. 
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EDITORIAL  CORRESPONDENCE. 


DAYTON,  INDIANAPOLIS,  CHICAGO,  BUFFALO. 


Dayton,  0. 

HIS  is  a  very  pretty  city, 
and  is  known  as  the 
"  Gem  City  of  the 
West."  Its  people  are 
very  proud  of  their 
city,  and  never  tire  of 
presenting  its  beauties 
and  attractions  to  any 
strangers  who  may  hap- 
pen to  visit  the  locality. 
The  settlement  is  now 
about  100  years  old,  and 
was  named  in  honor  of  Jonathan  Dayton  who  settled 
here  in  1795.  The  place  was  incorporated  as  a  village 
in  1805,  and  a  city  charter  was  granted  in  1841.  The 
present  population  is  about 
75,000.  The  original  city  was 
embraced  by  a  great  bend  in  the 
Miami  River,  just  below  the 
mouth  of  the  Mad  River,  which 
forms  a  union  with  the  Miami  at 
this  point.  The  location  has  the 
advantage  of  an  abundant  water 
power,  which  has  made  the  city 
a  large  manufacturing  center; 
while  it  is  also  a  market  for  the 
products  of  a  large  and  rich 
agricultural  region.  In  1805,  the 
village  was  nearly  obliterated  by 
a  great  freshet  in  the  rivers,  and 
it  was  '  proposed  to  change  the 
location  to  the  hills  farther  east, 
but  it  was  afterwards  decided  to 
establish  a  system  of  levees  and 
so  protect  the  location  from 
overflow.  These  barriers  have 
been  increased  from  time  to  time 
so  that  the  streams  are  now  per- 
manently confined  to  their  chan- 
nels by  means  of  ample  levees, 

which  in  most  sections  are  strengthened  with  a 
growth  of  large  trees,  and  in  the  residence  portions  these 


filled  with  excavations  from  the  river  bottom,  and  in 
many  places  this  made  ground  is  occupied  by  substantial 
dwellings.  A  striking  characteristic  of  the  place  is  its 
unusully  wide,  level  and  well  paved  streets,  substantial 
business  blocks,  public  buildings,  numerous  bridges,  and 
well  shaded  residence  avenues.  A  peculiar  local  feature 
which  attracts  the  attention  of  the  stranger  is  the  public 
market  which  is  held  from  day  to  day,  but  which  is  made 
especially  attractive  on  Tuesdays  and  Saturdays.  The 
center  of  the  market  region  is  a  small  market  house  or 
city  building,  which  extends  through  the  middle  of  a 
block  from  one  street  to  another,  but  on  market  mornings 
the  market  wagons,  which  are  mostly  one  horse,  covered 
vehicles,  surround  the  entire  block  on  both  sides  of  the 
street  as  closely  as  they  can  be  placed  together  and 
spread  out  into  neighboring  streets,  making  the  largest 
collection  of  market  wagons  in  one  locality  that  we  ever 
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FIG.  1— VIEW  OF  BUILDINGS— SOLDIERS'  HOME,  DAYTON. 


have  been  converted  into  parks.  Through  a  portion  of 
the  city  the  channel  has  been  narrowed  and  bordered  by 
heavy  retaining  walls,  while  the  space  behind  has  been 


3D  AND  MAIN  STREETS,  DAYTON,  SHOWING  OLD  AND  NEW 
HOUSES,  WITH  THE  CARS  OF  THREE  SYSTEMS. 

remember  to  have  found.  These  wagons  stand  in  front 
of  dry  goods  stores  and  other  buildings,  and  from  them 
are  sold  fruits,  vegetables,  and  in 
some  cases  merchandise  of  various 
descriptions.  The  market  hours 
are  limited  to  ten  o'clock  a.  m., 
when  all  are  driven  off  and  the 
streets  carefully  swept. 

The  city  is  probably  best 
known  to  the  general  public  as 
the  location  of  the  Central 
National  H  ome  for  Disabled 
Soldiers.  The  home  occupies  an 
elevation  three  miles  southwest 
from  the  city  boundary,  over- 
looking the  Miami  Valley,  and 
embraces  a  tract  of  640  acres. 
The  buildings  are  all  of  noble 
proportions  and  are  located 
largely  with  reference  to  each 
other  and  with  a  view  to  pro- 
vide all  the  possible  home  com- 
forts for  the  inmates.  The 
immediate  surroundings  of  the 
buildings  have  been  so  improved 
as  to  make  one  of  the  most  at- 
tractive resorts  for  pleasure  seek- 
ers and  visitors,  who  may  have 
occasion  to  communicate  with  the  inmates,  to  be  found  in 
the  country.  The  main  entrance  to  the  grounds,  near  which 
two  trolley  lines  from  the  city  terminate  in  loops,  is  orna- 
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merited  by  a  chain  of  artificial  lakes,  the  main  one  of 
which  covers  eleven  acres  and  around  which  one  of  the 
tracks  circles.  Back  of  the  lakes  are  extensive  green- 
houses surrounded  by  well  kept  flower  gardens  with 
fountains  and  a  grotto;  all  of  which  are  designed  with 
rare  taste,  and  present  a  combination  of  rustic  features 
rarely  met  with.  There  is  also  an  alligator  pond  and 
numerous  rustic  houses,  which  provide  inviting  retreats 
for  the  maimed  and  destitute  veterans,  whose  disabilities 
as  a  result  of  army  service  have  incapacitated  them  from 
earning  a  living,  but  for  whose  comfort  the  Government 
has  wisely  and  generously  provided  a  home.  The  pres- 
ent number  of  inmates  on  the  roster  of  the  Home  is  about 
5,5°°- 

STREET  RAILWAYS. 

The  rapid  transit  facilities  of  the  city  embrace  about 
fifty  miles  of  track  on  which  cars  are  operated  by  animal, 
electric  and  steam  power,  and  which  are  controlled  by 
five  principal  companies.  The  largest  mileage  is  operated 
by  the 

City  Railway  Company, 

which  has  absorbed  the  lines  formerly  known  as  the  Day- 
ton Street  Railway,  Dayton  &  Soldiers'  Home  Electric 
Railway  and  the  Fifth  Street  Railway.  The  management 
of  the  City  Railway  is  in  the  hands  of  D.  B.  Corwin,  presi- 
dent, and  A.  W.  Anderson,  superintendent. 

The  cars  ot  this  company  are  at  present  operated 
chiefly  by  animal  power,  there  being  an  extension  of  the 
3d  and  5th  Streets  line  which  connects  with  the  Sol- 
diers' Home,  and  which  is  electrically  operated.  The 
work  of  converting  the  entire  system  to  electric  traction  is 
now  in  progress,  and  almost  all  the  material  has  been  pur- 
chased, while  a  good  portion  of  the  track  has  been  relaid 
with  heavy  rails  and  bonded.  In  the  new  construction  a 
ninety  pound,  side  bearing  girder  rail,  eight  and  a  half 
inches  deep,  is  employed,  the  joints  being  connected  by 
heavy  twelve  bolt  fishplates,  the  bolts  being  one  inch  in 
diameter  and  set  staggered.  The  rails  were  manufactured 
by  the  Pennsylvania  Steel  Company  and  the  Johnson 
Company.  The  rails  are  spiked  to  oak  ties,  which  are 
5X7  ins.  X  7  ft.  except  at  the  joints,  where  a  ten  inch 
tie  is  employed.    Rolled   tie  plates  and  brace  plates  are 


for  animals.  The  bricks  being  of  a  dark  brown  color,  they 
have  the  appearance  of  a  double  sized  petrified  waffle. 
The  paving  between  the  rails  is  laid  flush  with  the  tram. 
Outside  the  rails  the  material  is  the  ordinary  vitrified 
brick  set  edgeways.  The  work  of  paving  is  conducted  by 
the  city  authorities,  but  the  railway  company  pays  for 
the  cost  of  paving  between  the  tracks  and  rails  and  eight- 
een inches  outside,  and  also  keeps  up  the  repairs  on  this 
portion  of  the  street.  The  principal  franchises  are  for  fifty 
years;  that  of  the  extension  to  the  Soldiers'  Home  is  per- 
petual. 


FIG.  4.— ONE  OF  THE  CAR  HOUSES— CITY  RAILWAY  CO,  DAYTON. 


employed  on  alternate  ties.  The  ties  rest  on  a  gravel 
foundation  from  four  to  six  inches  in  depth,  the  bottom 
of  the  excavation  first  being  tamped  solid.  Concrete  is 
employed  for  filling  between  the  ties,  and  above  that  is 
a  foundation  of  sand  and  the  brick  paving.  The  streets 
of  Dayton  are  paved  with  asphalt  and  brick,  vitrified  brick 
being  employed  to  a  considerable  extent.  Between  the 
rails  and  for  toothing  in  the  asphalt  paving  a  peculiarly 
formed  brick  is  employed.  This  is  known  as  the  Haydon 
block,  and  is  5^4  X  10  ins.  on  the  surface,  5/4  ins.  deep, 
and  is  made  with  two  cavities  on  the  under  side,  which 
are  3%  X  3%  ins.  and  2/4  ins.  in  depth.  In  the  process 
of  laying,  these  cavities  are  first  filled  with  sand  which 
tends  to  hold  the  block  in  place  and  also  deadens  the 
vibration.  The  surface  of  the  block  is  roughened  with 
pyramidal  shaped  indentations  to  provide  a  sure  footing 


FIG.  3— OFFICE  AND  PRINCIPAL  CAR  HOUSE— CITY  RAILWAY  CO., 

DAYTON. 

The  overhead  construction  is  supported  by  wooden 
and  iron  poles,  iron  center  poles  being  chiefly  employed, 
and  the  trolley  wire  is  No.  o. 

POWER  STATION. 

A  new  brick  power  station  has 
recently  been  erected  on  the  west 
side  of  the  Miami  River  near  the 
6th  Street  bridge.  The  water  for 
condensation  will  be  drawn  from 
six  wells  which  have  been  sunk 
near  the  bank  of  the  river.  These 
wells  are  about  thirty  feet  in  depth, 
and  the  water  rises  in  them  to  the 
level  of  the  water  in  the  river.  The 
feedwater  will  be  taken  from  a 
well  eighty  feet  in  depth,  in  which 
the  water  is  found  to  be  soft  and 
pure.  The  building  is  constructed 
with  two  gables,  as  shown  in  the 
illustration,  and  is  138  ft.  in  length, 
with  the  boiler  room  and  engine 
room  each  forty-eight  feet  in  width 
which  are  separated  from  each  other  by  a  brick  partition. 
There  is  a  monitor  roof  over  the  engine  room,  with  a  large 
area  of  glass  which  gives  abundant  light.  All  the  windows 
and  doors  of  the  station  are  unusually  large.  The  roof  is 
supported  by  a  depressed  truss,  with  tie  rods  ex- 
tending entirely  across  each  room.  The  foundations  for 
the  engines  and  generators  are  continuous  and  are  76  ft. 
in  length,  14  ft.  wide  and  13  ft.  in  depth  with  pockets  for 
the  generators  and  flywheels.  These  are  constructed 
with  a  concrete  foundation  two  feet  in  thickness,  above 
which  is  eleven  feet  of  brick  finished  with  a  solid  cap- 
stone fourteen  inches  in  thickness,  and  for  the  engine 
foundations  15  ft.  9  ins.  in  length.  The  condensers,  which 
are  of  the  Wheeler  type,  are  placed  under  the  floor  between 
the  engines. 

The  present  power  equipment  consists  of  three  Buck- 
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eye  tandem  compound,  condensing  engines,  of  400  h.  p. 
each,  which  are  each  coupled  direct  to  a  Siemens  &  Halske 
300  k.  w.  generator.  The  boilers,  which  were  manufact- 
ured by  Brownell  &  Company,  of  Dayton,  are  of  the 
return  tubular  type,  72  ins.  X  18  ft.,  six  in  number,  and 
of  130  h.  p.  each.  The  brick  smokestack  is  cylindrical, 
125  ft.  in  height,  with  a  seven  foot  flue.  Coal  is  delivered 
from  a  steam  siding  directly  into  the  boiler  room,  a  spur 
track  for  this  purpose  having  been  laid  by  the  railway 
company.  There  is  a  tower  at  one  corner  from  which 
the  feed  wires  will  be  led  to  the  line.  The  structure  is 
virtually  fireproof,  the  floors  being  supported  by  I  beams 
with  concrete  arches  which  are  surfaced  with  hard  maple 
flooring.  Cast  iron  posts  are  provided  for  supporting  the 
large  doors,  the  object  being  to  prevent  the  possibility  of 
the  doors  settling,  as  is  likely  to  be  the  case  where  the 
hinges  of  heavy  doors  are  supported  by  wooden  beams. 
An  overhead  traveling  crane  is  provided  for  the  engine 
room,  which  was  manufactured  by  Edwin  Harrington, 
Son  &  Company,  of  Philadelphia.  All  the  appointments 
of  the  station  are  very  complete,  and  every  appliance  pro- 
vided that  modern  practice  can  suggest.    The  station 


ployment  of  ladies  in  these  positions  there  has  been  no 
report  of  rudeness  or  incivility  on  the  part  of  the  employes, 
and  the  car  men  obey  orders  received  from  them  as  read- 
ily as  though  men  were  employed  in  these  positions;  and 
it  is  remarked  that  the  interest  taken  by  the  ladies  in  their 
work,  and  their  loyalty  to  the  company  is  above  that  usually 
manifest  on  the  part  of  male  employes. 

The  power  for  operating  the  cars  on  the  Soldiers' 
Home  extension  is  generated  at  a  small  station  located 
near  the  end  of  the  3d  Street  line,  in  which  a  generator 
of  forty  kilowatts  is  employed,  which  was  manufactured 
by  the  Shawhan-Thresher  Company,  of  Dayton.  When 
the  new  station  is  completed  this  plant  will  be  abandoned, 
and  the  entire  system  operated  from  the  new  power  house. 

The  present  stables  and  car  barns  belonging  to  the 
system  are  of  brick  and  very  substantially  constructed. 
Two  of  these  are  shown  in  the  accompanying  illustrations. 
These  will  all  be  made  over  for  storing  the  electric  cars, 
and  in  one  of  them  the  repair  shop  will  be  installed.  One 
of  these  station  barns  is  now  equipped  with  a  trans- 
fer table  which  operates  on  a  track  extending  under  the 
porch,  upon  which  the  cars  are  drawn  when  they  are 
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FIG.  5. — PLAN  OF  POWER  STATION — CITY  RAILWAY  CO.,  DAYTON. 


was  designed  by  Bert  L.  Baldwin,  engineer  of  the  Cincin- 
nati Street  Railway  Company. 

ROLLING  STOCK. 

The  car  equipment,  with  which  the  lines  are  to  be 
opened,  consists  of  twenty  open  cars  manufactured  by  the 
Barney  &  Smith  Car  Company,  of  Dayton,  O.  These  are 
furnished  with  cross  seats  with  a  center  aisle,  and  are  pro- 
vided with  fare  boxes,  as  they  are  to  be  run  without  con- 
ductors. The  cars  are  mounted  on  the  Barney  &  Smith 
trucks,  and  are  provided  with  a  double  equipment  of 
G.  E.  800,  twenty-five  horse  power  motors.  The  wheels 
are  also  of  the  Barney  &  Smith  manufacture. 

Motormen  are  paid  twenty  cents  a  trip,  or  about  $1.60 
a  day  for  twelve  hours'  work.  On  busy  days  inspectors 
are  placed  on  the  cars  to  assist  in  collecting  the  fares.  It 
is  the  opinion  of  the  manager  that  whatever  losses  may 
occur  from  running  conductorless  cars  will  not  amount  to 
one-quarter  the  wages  of  a  conductor.  It  is  the  practice 
of  this  company  to  employ  lady  clerks,  both  at  the  receiv- 
ing stations  and  in  the  manager's  office.    Since  the  em- 


transferred  by  the  table  to  the  storage  tracks  in  the  barn. 
This  arrangement  will  be  changed,  and  a  loop  will  be 
built,  by  means  of  which  the  cars  will  be  delivered  to  the 
storage  track. 

White  Line  Street  Railway  Company. 

The  system  operated  by  this  company  embraces 
eleven  and  a  half  miles  of  track,  and  is  interesting  from 
the  fact  that  it  was  among  the  first  roads  in  the  country 
to  be  operated  by  electric  power.  Electric  cars  were  here 
put  in  service  August  8,  1888,  only  six  months  after  the 
electric  road  in  Richmond,  Va.,  began  running  regularly, 
and  they  have  been  ever  since  in  continuous  service.  The 
line  was  originally  equipped  with  the  Van  Depoele  sys- 
tem including  the  generators  and  motors,  and  the  cars  at 
first  were  all  painted  white,  hence  the  name  of  the  com- 
pany. In  1889,  the  tracks  were  extended  to  the  Soldiers' 
Home,  and  passengers  were  carried  the  entire  distance 
for  one  fare.  The  original  generators  have  long  since 
given  place  to  those  of  more  modern  type,  and  recently 
the   General    Electric  and  Westinghouse  motors  have 
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been  substituted.  The  original  power  equipment  con- 
sisted of  two  Lane  &  Bodley  straight  line  engines  of 
150  H.  p.  each,  which  stand  side  by  side  and  are  coupled 
to  the  terminals  of  the  same  shaft.  From  the  flywheel, 
which  is  fourteen  feet  in  diameter  with  a  thirty  inch  face, 
the  power  was  formerly  transmitted  by  a  belt  to*  a 
countershaft,  from  which  five  Van  Depoele  eighty  horse 
power  generators  were  operated.  In  place  of  the  five 
original  generators  an  M.  P.  General  Electric  200  K.  w., 
generator  has  been  substituted  which  is  driven  by  a  belt 
direct  from  the  flywheel.  This  new  machine  is  more  effi- 
cient and  is  doing  the  work  better  than  the  five  original 
machines.  It  is  interesting  to  note  that  these  engines,  al- 
though in  continuous  operation  for  seven  years,  on  an 
average  of  nineteen  and  a  half  hours,  and  much  of  the 
time  heavily  overtaxed,  have  never  required  any  repairs, 
and  in  all  this  time  the  line  has  not  been  shut  down  on 
account  of  the  engines  but  forty  minutes.    It  is  also  in- 


FIG.  6.— SOLDIERS'  MONUMENT  AND    HIGH  SCHOOL  BUILDING 

—DAYTON. 


teresting  to  note  that  the  original  cost  of  the  Van  De- 
poele generators  was  $3,200  each,  and  that  a  single  arma- 
ture cost  $1,000.  The  machines  are  now  being  broken  up, 
and  it  is  found  that  the  field  coils  consisted  of  2,000  lbs. 
of  copper  wire.  This  is  more  wire  than  is  now  employed 
in  the  manufacture  of  the  fields  of  the  300  k.  w.  machines 
which  have  been  substituted. 

The  original  steam  equipment  consisted  of  five  tubu- 
lar boilers  of  100  h.  p.  each,  and  more  recently  two  of  125 
h.  p.  each  have  been  installed.  The  power  equipment  of 
the  station  is  now  being  increased  by  the  addition  of  two 
Mcintosh  &  Seymour  tandem  compound,  non-condensing 
engines,  having  cylinders  14^2 — 23  X  22  ins.,  which  are  to 
run  at  160  revolutions  and  are  rated  at  250  h.  p.  each. 
The  pistons  are  coupled  to  the  same  shaft  and  are  belted 
direct  to  an  M.  P.,  300  k.  w.  General  Electric  generator. 
The  new  boilers  were  manufactured  by  Brownell  &  Com- 
pany, of  Dayton,  and  are  72  ins.  X  16  ft.  They  are  built 
with  a  doubt  welt  seam  with  three  rows  of  five-eighths 
inch  rivets.  The  shell,  which  is  of  the  best  flange  steel,  is 
seven-sixteenths  of  an  inch  in  thickness,  while  the  head  is 
one-half  inch.  The  domes  are  40  X  40  ins.  and  the  steam 
main  is  six  inches  in  diameter. 

C.  M.  Crane  is  the  engineer  of  the  station,  and  has 
been  in  charge  of  the  plant  ever  since  it  was  built,  and 
with  two  assistants  he  keeps  the  plant  going  while  he 


superintends  the  placing  of  the  new  machinery.  The 
average  number  of  cars  now  operated  is  fourteen,  but 
frequently  by  the  use  of  trailers  as  many  as  thirty-three 
cars  are  run.  The  average  coal  consumption  for  operat- 
ing the  line  is  five  tons  per  day,  which  costs  delivered 
$1.95  per  ton. 

ROLLING  STOCK. 

The  summer  equipment  consists  of  open  cars  manu- 
factured by  the  Barney  &  Smith  Car  Company,  which  are 
provided  with  fare  boxes  and  fare  conveyors.  The  fare 
boxes  are  placed  to  one  side  at  the  front  end  of  the  car, 
in  rear  and  to  the  left  of  the  motorman  as  shown  in  the 
accompanying  illustration,  Fig.  6.  Registers  are  also 
provided  on  which  the  motorman  records  the  receipts. 
The  experience  of  operating  without  conductors  has  been 
very  satisfactory  to  the  company,  especially  in  connection 
with  the  use  of  the  registers.  McGuire  trucks  are  used. 
The  system  is  operated  under  the  supervision  of  A.  C. 
Clark,  vice-president,  and  A.  H.  Cole,  superintendent,  who 
has  recently  been  appointed  to  the  position,  to  succeed 
William  Beach,  the  former  incumbent. 

Oakwood  Street  Railway  Company. 

The  lines  of  this  system  embrace  eight  miles  and 
are  operated  by  horse  power,  one  horse,  bobtailed  cars 
being  employed.  Charles  B.  Clegg  is  president  and  man- 
ager, and  the  work  is  already  in  progress  for  changing 
the  line  to  electric  traction.  A  new  station  has  been  built 
near  the  southern  terminus  of  the  road,  which  runs  east 
and  west  through  the  city  on  Main  Street.  The  new 
track  construction  will  consist  of  a  ninety  pound  rail,  the 
same  as  is  being  used  on  the  lines  of  the  City  Railway 
Company,  except  that  the  rail  will  be  of  the  Johnson 
girder  type,  and  will  have  a  base  of  five  and  a  half  inches. 
The  electric  system  to  be  employed  had  not  been  decided 
upon  at  the  time  of  our  visit.  One  of  the  cars  on  this 
line  is  shown  to  the  right  in  each  of  the  accompanying 
illustrations,  Figs.  2  and  6. 

Wayne  &  Fifth  Street  Railway  Company. 

This  system  embraces  seven  miles  of  track,  and  is 
also  operated  by  one  horse  cars  under  the  management  of 
N.  Routzahn,  superintendent.  The  line  crosses  the  city 
on  Jefferson  Street,  runs  east  across  the  Mad  River  and 
extends  into  the  manufacturing  districts  of  North  Dayton. 
We  were  not  informed  whether  a  change  of  motive  power 
is  contemplated  or  not. 

Home  Avenue  Railway  Company. 

This  is  a  steam  dummy  line  which  runs  from  the 
Union  Depot  to  the  Soldiers'  Home.  The  line,  which  is 
under  the  management  of  W.  P.  Callahan,  will  doubtless 
soon  be  electrified. 

Indianapolis,  Ind. 

The  Citizens'  Street  Railway  Company, 

under  the  management  of  T.  H.  McLean,  controls  all  the 
lines  of  the  city  embracing  100  miles  of  track,  and  the 
service  caters  to  a  population  of  about  125,000.  The  cars 
are  all  electrically  operated,  except  on  Kentucky  Avenue, 
where  one  mule  car  is  run  for  the  purpose  of  holding  a 
franchise. 

Mr.  McLean,  previous  to  his  connection  with  the 
Citizens'  Street  Railway  Company,  in  August  last,  was 
connected  with  the  Twenty-third  Street  lines  of  New 
York  for  sixteen  years,  and  for  a  short  time  was  manager 
of  the  Metropolitan  Street  Railway  Company's  system  in 
New  York.  The  Indianapolis  system  at  the  time  he 
assumed  the  management  embraced  a  trackage  of  forty- 
five  miles,  and  the  average  number  of  cars  operated  was 
forty-five.  During  the  year,  it  will  be  noted,  the  mile- 
age has  been  more  than  doubled,  and  the  number  of  cars 
operated  increased  to  ninety-six.  The  average  daily 
motor  mileage  is  12,994  and  the  trailer  1,005  miles- 

Notwithstanding  a  falling  off  in  receipts  during  the 
prevailing  business  depression,  the  expenses  for  repair  and 
operation  have  been  materially  reduced,  so  that  the  net 
receipts  show  an  increase  over  previous  months.  The 
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operating  expenses  per  car  mile  are  less  than  those  of  any 
other  electric  system  that  we  have  found,  with  one  excep- 
tion. How  this  showing  is  obtained  will  be  noted  from 
the  following  particulars  of  practice. 

The  number  of  car  barns  and  stations  have  been 
reduced  from  seven  to  three,  and  a  very  rigid  economy 
is  practised  in  the  repair  shops.  All  of  the  supplies 
used  are  manufactured  in  the  company's  own  shops. 
The  car  wheels  are  purchased  in  the  rough  and  are  bored 
and  faced  in  the  repair  shop.  A  brass  foundry  is  operated 
in  connection  with  the  shop,  and  all  the  brass  and 
bronze  supplies  are  here  manufactured,  including  trolley 
wheels  and  harps,  gong  frames,  journal  bearings  and 
many  of  the  bronze  trimmings,  the  material  for  these 
castings  being  old  wire  and  scrap  which  is  melted  up  for 
the  purpose.  The  journal  brasses  when  worn  are  turned 
out  and  refilled  with  babbitt,  which  is  also  manufactured 
on  the  premises,  the  standard  babbitt  mixture  being 
employed.  By  this  means  the  brasses  are  made  to  last  a 
long  period,  as  they  can  be  rebabbited  many  times.  Fuse 
boxes  and  the  diverters  used  in  connection  with  the  con- 
trolling stand,  are  also  manufactured  in  the  shops.  The 
repair  shops  are  equipped  with  a  good  complement  of 
iron  and  wood  working  tools,  and  include  a  Gould  & 
Eberhardt  automatic  gear  cutter.  There  are  also  a  wheel 
press  and  axle  lathes,  also  a  milling  machine  for  cutting 
keyways.  A  larger  car  axle  than  formerly  is  being  em 
ployed.  The  wheel  seat  is  now  four  inches,  and  the  bal- 
ance of  theaxle  is  turned  down  to  three  and  three-fourths 
inches.  In  turning  the  wheel  seat  it  is  the  practice  to 
make  it  in.  larger  than  the  bore  of  the  wheel  in  order 
to  insure  a  close  fit. 

The  trolley  wheels  as  now  employed  are  cast  with  a 
U-shaped  instead  of  a  V-shaped  groove  with  an  unusually 
thick  flange.  This,  it  is  claimed,  adds  materially  to  the 
life  of  the  wheel,  as  it  gives  a  larger  wearing  surface  for 
contact  with  the  trolley.  The  trolley  harp  is  made 
with  a  ferule  which  embraces  the  end  of  the  pole  and  to 
which  it  is  held  by  means  of  a  nut  on  the  end  of  the  pole, 
so  that  the  harp  can  be  readily  removed  and  replaced. 
The  contact  springs  are  also  arranged  so  that  they  bend 
and  pass  through  the  sides  of  the  harp,  and  are  fastened 
to  the  lower  part,  which  prevents  their  being  worn  in  two 
by  the  trolley  wheel.  Experiments  are  being  made  with 
adjustable  rim  gear,  which  is  so  constructed  that  the  rim 
when  worn  can  be  removed  without  removing  the  core 
from  the  axle. 

In  changing  from  closed  to  open  cars  and  vice  versa, 
it  is  the  practice  to  take  out  the  wiring  and  cables,  with 
the  exception  of  the  lamp  wires,  inspect  them  carefully, 
repaint  the  insulation,  and  replace  them.  This  practice 
has  been  found  to  add  materially  to  the  life  of  the 
connections. 

The  company  has  also  worked  a  considerable  saving 
in  brake  shoes,  the  practice  now  being  to  employ  shoes  of 
as  hard  material  as  possible.  The  shoes  are  purchased 
from  a  local  foundry,  and  the  instructions  to  the  manu- 
facturer are  that  the  material  shall  be  such  as  to  make 
them  very  hard.  This  is  contrary  to  steam  practice,  but 
it  is  found  that  it  works  a  saving  both  on  the  shoe  and 
wheel.  This  practice  was  suggested  from  the  condition 
of  the  wheel  tread,  which  on  examination  is  found  to  be 
honeycombed  from  the  effects  of  the  current  due  to  the 
flashes  caused  by  poor  rail  contact.  Because  of  the 
pitted  condition  of  the  tread,  a  soft  shoe  causes  the 
wheel  to  slide,  while  a  hard  shoe  does  not  affect  it 
so  much. 

The  power  for  operating  the  tools  of  the  repair  shop, 
including  the  wood  working  tools,  is  supplied  by  a  fifteen 
horse  power  motor,  which  is  operated  from  the  line  cur- 
rent. The  shops  are  operated  under  the  supervision  of 
H.  B.  Niles,  who  is  also  electrician  for  the  company. 

POWER  STATIONS. 

With  the  increase  in  mileage  and  traffic  it  has  been 
found  necessary  to  erect  a  new  power  station,  which  is 
now  nearly  completed.  This  plant  is  located  on  the  west 
side  of  the  river  on  West  Washington  Street,  in  prox- 
imity to  the  river,  from  which  the  feed  and  condensing 


water  will  be  drawn.  The  buildings  are  of  ample  capac- 
ity, and  are  designed  for  an  ultimate  equipment  of 
5,000  h.  p.  The  engine  room  is  placed  in  the  rear  of  the 
boiler  room,  and  the  structure  consists  of  a  steel  frame 
with  corrugated  iron  sheeting.  The  ground  dimensions 
of  the  boiler  room  are  80x75  ft->  ar)d  11  W'U  De  open  to 
the  roof  which  is  unusually  high.  The  present  steam 
equipment  will  consist  of  two  Zell  improved  safety  boilers 
of  750  h.  p.  each,  manufactured  by  Campbell  &  Zell,  of 
Baltimore.  These  are  equipped  with  Hawley  down  draft 
furnaces,  and  all  the  steam  fittings  are  unusually  heavy. 
Natural  gas  is  to  be  employed  as  fuel,  which  is  purchased 
at  a  very  cheap  rate.  The  building  for  the  engine  room 
is  a  brick  structure  215  X  70  ft.,  and  this  will  be  duplicated 
for  additional  power.  The  engine  equipment  will  consist 
of  two  cross  compound,  condensing  engines  of  750  h.  p. 
each,  manufactured  by  the  E.  P.  Allis  Company,  of  Mil- 
waukee. The  auxiliary  equipment  will  consist  of  Rey- 
nolds independent  jet  condensers.  One  engine  will  be 
coupled  direct  to  a  Westinghouse  M.  P.,  500  k.  w.  genera- 
tor, the  flywheel  being  located  to  one  side  of  the  arma- 
ture. The  second  engine  is  provided  with  two  flywheels, 
and  will  be  belted  direct  to  two  Short  generators  having 
thirty-nine  inch  and  fifty  inch  armatures  respectively.  It 
is  proposed  to  operate  eventually  a  direct  connected  gen- 
erator from  this  second  engine,  when  the  flywheel  will  be 
removed. 

The  switchboard  will  be  equipped  with  the  latest 
improved  instruments,  and  all  the  station  appliances  will 
be  first  class  in  every  particular.  As  noted  above,  the 
water  will  be  drawn  from  the  river  through  a  system  of 
wells  and  a  brick  conduit  leading  from  the  station  under 
the  bed  of  the  river.  The  wells  will  be  sunk  some  dis- 
tance from  the  shore,  and  protected  by  coffer  dam  and  a 
triangular  breakwater  to  prevent  floating  ice  from  com- 
ing in  contact  with  the  walls.  The  brick  conduit 
through  which  the  water  will  be  drawn,  is  thirty-six 
inches  in  diameter,  and  terminates  in  a  double  well  in  the 
station,  from  the  outer  one  of  which  the  condensing  water 
will  be  drawn,  and  from  the  center  well,  which  is  driven 
considerably  deeper  than  the  other,  the  feedwater  will  be 
drawn.  A  gate  connection  is  made  between  the  inner  and 
outer  wells,  so  that  in  case  the  feedwater  supply  should 
fail  it  can  be  drawn  from  the  same  source  as  the  condens- 
ing water. 

The  old  station,  which  has  been  previously  described 
in  these  columns,  is  located  near  the  Union  Depot  in  the 
business  portion  of  the  city,  and  the  equipment  has  been 
added  to  from  time  to  time,  and  now  embraces  quite  a 
variety  of  engines  and  boilers.  The  original  equipment 
consisted  of  two  500  h.  p.  Hazelton  boilers,  to  which  were 
added  later  two  Babcock  &  Wilcox  boilers  of  325  h.  p. 
each. 

The  boiler  compound  for  removing  scale  is  introduced 
through  the  feed  water  by  means  of  a  pipe  communicating 
between  a  barrel  containing  the  mixture  and  the  suction 
pipe  of  the  pump,  an  arrangement  that  is  working  very 
satisfactorily. 

The  original  engine  equipment  consisted  of  one 
Wheelock  250  h.  p.  machine  which  was  belted  to  a  counter- 
shaft, from  which  three  D  62  Thomson-Houston  generators 
are  operated.  A  double  Wheelock  engine,  of  500  h.  p., 
was  subsequently  added,  and  later  a  Westinghouse  com- 
pound engine,  of  the  Kodak  type,  which  is  direct  coupled  to 
a  Westinghouse  M.  P.,  250  H.  p.  generator.  The  additional 
generator  equipment  consists  of  one  M.  P.,  250  k.  w.  Gener- 
al Electric  machine  and  two  D  62  machines.  There  is  also 
one  General  Electric  thirty  light  arc  machine  for  lighting 
the  park  and  groves  to  which  the  lines  of  this  company 
extend. 

In  addition  to  the  usual  equipment  of  lightning  ar- 
resters, including  a  number  of  non-arcing  arresters,  the 
station  is  protected  by  a  tank  arrester  which  consists  of  a 
wooden  vat,  about  two  feet  in  length,  one  foot  wide  and 
one  foot  in  depth,  which  is  kept  filled  with  water,  and  in 
which  two  copper  plates  are  submerged,  one  connected 
by  a  No.  0000  trolley  wire  to  the  ground,  and  the  other 
by  wire  of  the  same  size  through  a  switch  to  the  bus  bar 
of  the  switchboard.  In  case  a  storm  is  approaching,  a 
switch  is  thrown  which  places  the  tank  arrester  in  circuit, 
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and  although  there  is  a  loss  of  about  six  amperes  of  cur- 
rent while  in  circuit,  it  works  so  satisfactorily  to  protect 
the  station  that  it  is  considered  a  very  essential  device. 
So  far  as  experience  goes,  this  arrester  operates  very 
successfully,  and  no  trouble  has  been  had  from  the 
atmospheric  current  since  the  tank  arrester  was  employed. 

ROLLING  STOCK. 

Among  the  new  cars  recently  put  in  service  aie 
twenty-five  vestibuled,  single  ended  cars  with  twenty  foot 
bodies  manufactured  by  the  Pullman  Company,  and 
twenty-five  of  the  same  type  manufactured  by  the  St. 
Louis  Car  Company.  These  cars  have  the  doors  placed 
to  one  side,  and  the  back  platform  has  only  one  step, 
being  closed  entirely  around  by  the  dash  on  the  opposite 
side.  In  addition  are  twenty  eighteen  foot,  open  dash 
cars  manufactured  by  the  St.  Louis  Car  Company,  and 
ten  double  end,  vestibuled  cars,  and  sixteen  sixteen  foot, 
open  dash  cars  manufactured  by  the  same  company. 
There  are  also  twenty  sixteen  foot,  open  dash  cars  manu- 
factured by  the  Brownell  Car  Company  of  St.  Louis. 

The  open  car  equipment  consists  of  seventy-five  cars 
having  glass  fronts,  single  ended,  with  eight  seats,  manu- 
factured by  the  St.  Louis  Car  Company.  These  are  oper- 
ated with  a  screen  on  one  side  to  protect  the  passengers 
from  the  center  poles  which  are  the  prevailing  construc- 
tion. The  company  also  owns  seventy-five  seven  seated 
and  eight  seated  open  trail  cars.  Trucks  of  the  McGuire 
type  are  chiefly  employed,  there  being  two  of  the  Peckham 
and  one  of  the  Taylor  trucks. 

The  original  motor  equipment  consisted  of  the  Thom- 
son-Houston double  reduction  motors.  Afterwards  a 
number  of  S.  R.  G.  motors  were  introduced.  These  have 
been  made  over  in  the  company's  shops  and  are  still  in 
operation.  Among  the  more  recent  additions  to  the 
motor  equipment  are  sixty-five  equipments  of  the  West- 
inghouse  thirty  horse  power  motors. 

The  more  recent  track  construction  is  made  with  a 
ninety-three  pound  girder  rail,  and  a  large  amount  of  this 
rail  is  already  on  hand.  In  the  original  construction 
what  is  known  as  electric  girder  rail  was  employed  to  a 
considerable  extent,  which  was  laid  on  chairs.  This  will 
be  renewed  with  heavy  rails  as  soon  as  the  city  is  ready 
to  improve  the  streets. 

EMPLOYES. 

The  general  manager  hires  and  discharges  all  the  em- 
ployes. Motormen  are  required  to  have  some  knowledge 
of  machinery  and  to  be  of  average  intelligence.  Appli- 
cants are  obliged  to  fill  out  blanks  stating  their  qualifica- 
tions and  previous  service,  and  are  also  required  to  be  in- 
troduced by  two  business  men,  residents  of  the  city  and 
known  to  the  management.  Married  men  are  preferred 
and  also  those  living  in  the  city  and  suburbs.  The 
motormen  on  being  employed  are  assigned  to  one  of  the 
road  officers  for  instruction,  who  teaches  them  to  operate 
the  cars  over  all  the  lines.  They  are  not  required,  how- 
ever, to  do  any  service  in  the  shops  before  going  on  duty. 
The  pay  of  motormen  and  conductors  is  fifteen  cents  an 
hour  and  they  work  twelve  hours  a  day.  Three  crews 
are  employed  for  each  two  cars.  The  present  corps  of 
car  employes  is  a  very  efficient  class  of  men,  who  seem  to 
be  performing  their  duties  with  a  view  to  the  best  inter- 
ests of  the  company,  while  they  are  attentive  and  polite 
to  the  public. 

The  fare  is  five  cents,  and  a  very  liberal  system  of 
transfers  is  in  vogue.  The  number  of  transfer  tickets 
issued  daily  is  about  9,000,  while  on  Sundays  and  holi- 
days it  amounts  to  14,000.  The  cars  are  equipped  with 
two  registers,  one  for  recording  cash  fares  and  the  other 
for  the  transfer  tickets.  Both  the  Sterling  and  Meaker 
types  of  registers  are  employed,  there  being  160  cars 
equipped  with  the  former  type. 

The  company  owns  and  controls  a  large  park  located 
about  five  miles  from  the  city,  to  which  the  cars  from  two 
connecting  lines  run.  The  grounds  are  well  laid  out  and 
improved,  and  a  good  portion  of  the  park  is  covered  with 
a  large  growth  of  native  trees.  A  handsome  station  is 
located  near  the  terminal  of  the  line,  and  the  cars  make  a 
loop  and  receive  and  discharge  the  passengers  directly 


into  the  station.  The  grounds  about  the  station  are  or- 
namented with  flower  beds  and  foliage  plants.  There  is 
a  canal  passing  through  one  side  of  the  grove  connected 
with  the  park,  beside  which  a  number  of  pleasure  boats 
are  kept  for  hire.  There  is  the  usual  attraction  of  merry- 
go-rounds  and  switchback  railroads,  all  of  which  tend  to 
attract  visitors  to  the  location.  An  old  time  farmhouse 
stands  in  the  park  in  which  meals  are  served  in  farmer's 
style  to  those  who  wish.  A  track  near  the  park  is  pro- 
vided with  buildings,  and  set  apart  for  the  children  sent 
out  by  one  of  the  Fresh  Air  Missions  of  the  city.  The 
street  railway  company  provides  free  tickets  for  the  child- 
ren sent  out  by  this  Mission,  which  are  good  on  the 
cars  at  certain  hours. 

The  first  street  car  line  was  started  in  Indianapolis 
in  1864,  and  the  first  electric  line  June  17,  1890.  W.  T. 
Lewis,  the  present  superintendent  of  the  company,  began 
service  with  the  company  as  a  driver  in  1875.  At  that 
time  only  twenty-four  cars  were  operated.  The  line  was 
a  single  track  road  with  turnouts,  and  no  time  tables 
were  provided,  each  driver  being  left  to  make  his  own 
time.  The  driver  started  out  with  his  team  at  six  o'clock 
in  the  morning  and  ran  to  eleven,  when  a  second  team 
was  substituted  and  driven  till  five  o'clock,  when  the  first 
team  was  again  brought  out  and  kept  on  duty  until  the 
cars  were  run  in  at  eleven  or  twelve  o'clock  at  night  The 
average  life  of  the  horses  was  only  about  two  years. 
This  treatment  of  the  animals  is  in  striking  contrast  with 
the  present  prevailing  practice  which  requires  the  animals 
to  make  not  more  than  sixteen  or  eighteen  miles  a  day. 

The  franchise  of  the  company  does  not  require  it 
to  pay  any  car  license  nor  anything  on  the  gross  receipts. 
A  property  tax,  however,  is  required,  and  this  is  based  on 
an  estimated  valuation  of  $1,600,000,  which  is  supposed 
to  be  in  lieu  of  a  franchise  tax.  The  company  is  at 
present  in  litigation  with  the  city  and  with  a  rival  com- 
pany in  regard  to  the  period  at  which  the  franchise  ex- 
pires. The  company  claims  there  are  yet  a  number  of 
years  for  the  franchise  to  run.  An  opposition  company 
has  been  organized,  which  is  making  an  effort  to  under- 
mine the  operating  company,  and  has  been  making  wild 
propositions  to  the  Board  of  Aldermen  for  the  purpose  of 
securing  a  franchise,  offering  as  high  as  from  5  to  14  per 
cent,  on  the  gross  receipts,  as  a  compensation  for  the  use 
of  streets.  The  operating  company,  however,  is  not 
materially  disturbed  by  these  propositions,  and  is  going 
ahead  with  improvements  as  noted  above,  and  is  pro- 
viding in  all  respects  a  very  acceptable  service. 

Chicago,  III. 

The  trolley  has  at  length  gained  the  day  in  Chicago. 
Concessions  have  been  granted  to  the  North  and  West 
Chicago  Street  Railway  Companies  for  operating  the 
trolley  on  all  their  existing  horse  lines,  and  there  is  no 
doubt  that  the  application  of  the  Chicago  City  Railway 
Company  for  the  employment  of  the  trolley  on  the  remain- 
ing South  Side  lines  will  soon  be  granted.  At  least  there  is 
a  willingness  on  the  part  of  the  city  authorities  to  grant 
the  necessary  franchises,  but  there  are  some  questions  in 
regard  to  the  conditions  which  are  not  yet  settled.  All 
the  companies  have  been  required  to  make  certain  pay- 
ments to  the  city,  and  on  the  North  and  West  Sides  there 
are  conditions  in  regard  to  providing  electric  lights  along 
streets  over  which  the  trolley  lines  are  to  operate. 

The  success  with  which  the  electric  lines  of  the  Chi- 
cago City  Railway  Company  have  operated  during  the 
past  year  and  a  half,  especially  during  the  months  of  the 
World's  Fair,  has  had  much  to  do  in  bringing  the  city 
authorities  to  a  favorable  consideration  of  the  trolley 
franchises.  The  peculiar  features  of  the  electric  plant 
operated  by  the  Chicago  City  Railway  Company  were 
fully  described  in  the  August,  1893,  issue  of  the  Street 
Railway  Journal,  but  the  economy  and  success  with 
which  the  plant  is  operated  justify  us  in  calling  attention 
to  the  construction  and  methods  of  practice.  The  power 
station  is  located  on  Wabash  Avenue  between  52d  and 
53d  Streets,  and  adjoins  the  power  station  of  the  State 
Street  cable  line,  the  two  buildings  extending  through 
from  one  street  to  the  other  (Fig.  7). 
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The  management  now  proposes  to  install  an  electric 
motor  in  the  cable  station  for  the  purpose  of  operating 
the  winding  drums,  so  that  all  the  power  may  be  gener- 
ated in  the  electric  station,  thus  saving  in  the  number  of 
station  employes.  Should  this  experiment  prove  success- 
ful, all  the  other  cable  stations  will  doubtless  be  operated 
by  an  electric  motor  from  power  gen- 
erated in  a  central  station. 

The  power  equipment  of  the  present 
electric  station  consists  of  four  Wheelock 
engines  with  Hill  valves.  These  engines 
have  unusually  heavy  crossheads  and 
crankpins,  all  the  parts  being  made 
sufficiently  strong  for  larger  cylinders 
than  those  now  employed,  the  idea  be- 
ing that  when  additional  power  should 
be  required  larger  cylinders  could  be  sub- 
stituted. The  floor  around  the  engines 
is  covered  with  tin,  from  which  waste  oil 
can  be  readily  removed,  a  very  desirable 
feature,  and  facilitates  the  labor  of  keep- 
ing the  engine  room  in  a  cleanly  condi- 
tion, a  feature  for  which  this  station  is 
noted. 

The  engines  are  coupled  in  pairs  to 
the  same  shaft,  and  each  pair  drives,  by 
means  of  continuous  ropes,  two  Westing- 
house    M.  P.  generators  of  700   h.  p. 
capacity,  the  armature  of  each  genera- 
tor being  coupled  to  the  driving  pinion 
by  means  of  friction   clutches   of  the 
usual    type.     The   transmission  ropes 
are  of  cotton,  one  and  a  quarter  inches 
in  diameter,  and   a  portion  of   the  wraps  is  led  over 
an  idler  from  the  armature  pinion,  forming  a  compound 
wind,  in  order  to  equalize  the  friction  contact  with  that 
of  the  driving  sheave.    The  tension  sheave  is  mounted  in 
a  horizontal  position  on  a  truck  which  travels  back  and 
forth  on  a  track  attached  to  the  ceiling,  and  to  which  the 
two  strands  of  the  rope  are  led  over  perpendicular  guide 
pulleys  supported  from  the  ceiling.    A  tension  of  only 


steam  is  generated  in  seven  tubular  boilers  which  are 
equipped  with  Murphy  stokers.  The  rear  of  the  boiler 
settings  comes  within  a  few  feet  of  the  partition  wall  be- 
tween the  engine  and  boiler  rooms,  and  in  order  to  pro- 
vide for  the  removal  of  the  mud  drums  through  which 
the  feedwater  is  led,  openings  have  been  provided  in  the 
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150  lbs.  is  employed,  and  this  is  suspended  next  to  the 
wall  back  of  the  station,  and  a  railed  in  platform  sus- 
pended from  the  ceiling  is  provided,  so  that  access  is 
readily  had  to  the  tension  car  and  guide  pulleys  (Fig.  8). 

The  switchboard  is  located  above  the  door  on  the 
street  side  of  the  engine  room,  and  is  supported  by  a  bal- 
cony on  which  an  attendant  is  constantly  stationed  to 
watch  the  instruments.  The  station  is  of  sufficient  capac- 
ity to  accommodate  all  three  additional  units  which  will 
be  added  as  soon  as  the  new  lines  are  constructed.  The 


FIG.  8.— INTERIOR  OF  ELECTRIC  POWER  STATION— CHICAGO  CITY  RAILWAY. 

partition  wall.  These  openings  on  the  engine  room  side 
are  provided  with  doors,  and  have  been  converted  into 
cupboards  for  the  storing  of  waste,  tools  and  supplies, 
the  shelves  of  which  can  be  readily  taken  out  when  it  is 
necessary  to  remove  the  mud  drums.  To  prevent  the 
excessive  heating  of  the  rear  flue  doors,  a  sheet  iron  shield 
is  placed  inside  the  door,  which  is  provided  with  a  handle, 
so  that  it  may  be  readily  removed. 

Among  the  station  appliances 
is  a  Perfection  oil  purifier,  manu- 
factured by  the  Perfection  Oil 
Purifying  Company,  of  New  York, 
in  which  the  oil  is  filtered,  and  by 
its  use  a  great  saving  in  oil  is 
effected,  one  barrel  of  dynamoline 
only  being  sufficient  for  oiling  the 
engine  and  other  parts,  with  the 
exception  of  the  crosshead  and 
crankpin,  for  twenty-one  days,  a 
little  new  oil  being  added  each 
day.  It  requires  about  two  barrels 
of  oil  a  year  for  the  bearings  of 
the  four  generators,  the  self-oiling 
boxes  being  of  sufficient  size  to 
hold  a  supply  for  ninety  days. 
The  average  current  for  operating 
the  system  is  from  ten  to  twelve 
amperes  per  car.  During  the  ex- 
cessive traffic  incident  to  the  Fair 
150  electric  cars  were  run.  The 
average  number  now  operated  is 
forty-five. 

Among  the  interesting  features 
of  the  electrical  equipment  of  the 
station  are    two    tank  lightning 
arresters,  which  are  placed  in  the 
basement   of    the   station   in    position    to    be  readily 
switched  into  the  circuit.     The  water  is  contained  in 
wooden  tanks    which    are    about    two  feet  in  length, 
one  foot  in  depth    and   are  provided  with  intake  and 
outlet   pipes,  so  that  when  in  operation  a  current  of 
water  is  constantly  flowing,  which   prevents  excessive 
heating.    The  tanks  are  thrown  into  the  circuit  by  means 
of  plug  switches,  and  are  readily  connected  whenever  a 
storm  approaches,  the  loss  from  leakage  while  in  service 
being  very  small.    The  conductors  between  the  tank  and 
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machinery  are  provided  with  choking  coils  of  heavy 
copper  rods.  The  station  has  suffered  no  damage  from 
atmospheric  discharges  since  it  has  been  in  operation. 

The  motor  equipment  of  the  cars  is  chiefly  of  the 
Westinghouse  type,  and  so  far  the  armature  repairs  have 
been  very  slight,  one  man  doing  all  the  winding  and 
other  work  besides.  A  new  device  to  facilitate  repairs 
is  noted  at  one  of  the  car  barns.  The  hydraulic  trucks 
which  operate  on  tracks  in  the  bottom  of  the  pits  and 
which  are  employed  for  removing  the  armatures,  are  in 
some  cases  provided  with  a  small  box  which  rests  on  the 
platform,  having  on  its  upper  surface  parallel  wooden 
rollers  about  three  inches  in  diameter,  which  allows  the 
armature  to  turn  as  it  is  being  lowered  from  its  bearings, 
so  that  the  pinion  will  free  itself  from  the  gear.  (Fig.  9.)  The 
device  is  the  invention  of  A.  D.  Campbell,  superintendent 
of  repairs  at  one  of  the  barns.  Another  useful  appliance, 
which  was  also  devised  by  the  same  person,  consists  of  a 
tripod,  with  legs  composed  of  one  and  a  half  inch  gas 
pipe,  which  is  employed  for  lifting  the  motor  in  case  of 
a  broken  axle  or  wheel.     In  case  of  an  accident  of  this 


FIG.  9.— ADJUSTABLE  ARMATURE  REST— CHICAGO 

kind,  the  tripod  is  placed  on  the  floor  of  the  car,  when  by 
means  of  a  block  and  tackle  the  motor  may  be  lifted  into 
position,  the  attachment  being  made  by  an  eye  bolt 
screwed  into  the  motor  field,  a  hole  being  drilled  and 
threaded  for  the  purpose.  With  this  device  a  crippled 
car  can  be  returned  to  the  barn  either  by  power  from  its 
other  motor  or  can  be  pushed  in  by  another  car. 

To  prevent  the  pulling  down  of  the  overhead  con- 
struction by  the  trolley  pole  a  guard  has  been  devised 
by  G.  W.  Knox,  electrician  of  the  company,  which  con- 
sists of  horizontal  rods,  is  attached  to  the  base  of  the 
trolley  harp,  and  which  extend  both  sides  of  the  wheel. 
In  case  the  trolley  wheel  leaves  the  wire  the  guard  comes 
into  contact  with  the  trolley  and  prevents  the  wheel  from 
engaging  with  the  span  wires.  As  a  means  for  holding 
up  the  trap  door  of  the  car  when  the  motors  are  to  be  in- 
spected, a  button  composed  of  a  metal  plate,  having  an 
offset  and  attached  to  one  end  by  means  of  a  bolt  to  one 
of  the  floor  timbers,  is  provided.  This  is  readily  turned 
up  in  position  when  the  door  is  opened,  where  it  holds  it 
firmly. 

Trucks  of  the  McGuire  type  are  chiefly  employed, 
and  in  order  to  prevent  the  low  hanging  truss  rods  from 
coming  in  contact  with  loose  paving  blocks  or  other 
obstructions,  they  are  supported  from  above  by  means  of 
a  chain  attached  to  the  turnbuckle.  This  not  only  sup- 
ports the  rod  but  also  prevents  the  turnbuckle  from  turn- 
ing or  becoming  loose  after  being  placed  in  position. 
The  track  scrapers,  which  are  operated  from  a  lever  from 
the  platform,  are  attached  to  the  blades  of  the  pilot. 
Some  minor  changes  have  also  been  made  in  attaching 
the  parts  of  the  motor;  for  instance,  the  axle  collars  are 
held  in  position  by  a  larger  set  screw  than  is  usually  em- 
ployed, and  the  commutator  guard  is  attached  by  means 


of  bolts  extending  through  the  frame,  which  prevents 
their  working  loose. 

The  company  is  now  operating  one  of  Lovejoy's  con- 
vertible cars,  a  description  of  which  was  given  in  our  last 
issue.  This  car  was  manufactured  by  the  Wells  &  French 
Company,  of  Chicago,  under  the  supervision  of  Mr.  Love- 
joy,  and  is  finished  in  all  respects  in  a  very  thorough  and 
artistic  manner.  It  is  equipped  with  the  G.  E.  800  motors, 
and  differs  from  most  types  of  combination  cars.  When 
closed  it  can  hardly  be  distinguished  from  the  ordinary 
type  of  closed  cars.  All  the  adjustable  parts  are  made 
close  fitting,  and  there  is  apparently  no  tendency  for  the 
joints  to  become  loosened  or  the  parts  to  settle.  When 
run  as  an  open  car  the  passengers  would  not  ordinarily 
detect  the  presence  of  the  sash  and  panels  against  the 
ceilings,  the  general  appearance  of  the  ceiling  not  being 
materially  changed.  The  design  of  the  inventor  is  to 
obviate  the  necessity  of  providing  a  double  equipment  for 
summer  and  winter  use  (Fig.  10). 

Among  the  improvements  on  the  cable  lines  which 
were  introduced  just  previous  to  the  World's  Fair  were 
five  signal  towers  which  were  erected  at  different  cross- 
ing and  switching  points  on  the  line.    These  consist  of 


FIG.  10. — SECTION  OF  LOVEJOY'S  CONVERTIBLE  CAR— CHICAGO. 

small  cabs  mounted  on  posts  and  provided  with  signals 
and  rod  mechanism  with  which  the  attendant  can  operate 
the  switches.  One  of  these  is  located  at  the  junction  of  55th 
and  State  Streets,  opposite  the  power  station,  adjoining  the 
park,  and  is  shown  in  the  accompanying  illustration 
(Fig.  1 1).  The  day  signals  consist  of  wooden  blades  of  differ- 
ent colors,  one  of  which  is  labeled  "  Stop,"  and  at  night 
are  provided  with  colored  lights.  By  means  of  this  sta- 
tion the  trains  on  the  main  line  and  the  branch  line  on 
55th  Street  are  safely  controlled.  These  towers  are  oper- 
ated in  a  very  satisfactory  manner,  insuring  safety  and 
facilitating  the  movement  of  trains. 

Among  the  improvements  made  by  the  Chicago  City 
Railway  Company  are  the  renewing  of  the  rails  on  the 
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Cottage  Grove  and  State  Street  cable  lines  from  39th 
Street,  south.  The  new  rail  is  a  seventy-four  pound,  four 
and  three-quarter  inch  girder,  and  of  a  somewhat  new 
design,  having  a  beveled  head,  from  a  design  shown  in 
our  last  issue  in  connection  with  a  paper  on  wheels  and 
rails  by  Fred.  H.  Fitch,  and  the  joints  are  to  be  electrically 
welded.  The  new  form  of  rail  has  been  adopted  to  pre- 
vent, if  possible,  the  uneven  wear  on  wheels  and  the  wavy 
condition  of  the  rail  surface,  which  is  the  principal  defect 
in  the  old  construction,  and  which  is  apparently  caused  at 
points  where  one  rail  is  higher  than  the  other  by  the  slip- 
ping of  one  wheel  to  keep  up  with  the  other.  The  experi- 
ment is  being  tried  of  cleaning  the  cable  and  conduits  by 
means  of  flushing  them  from  the  city  hydrants,  a  peculiar 
shaped  hose  nozzle  being  provided  to  lead  the  water 
through  the  slot.  By  this  means  it  is  hoped  to  reduce  the 
expense  of  keeping  the  conduit  clean,  which  now  requires 
the  services  of  thirty-three  men  every  day  in  the  year  at  a 
cost  of  $28,000  per  year,  the  work  of  cleaning  being  aug- 
mented by  the  peculiar  form  of  yokes  with  which  the  con- 
duit is  constructed,  there  being  a  curved  cross  brace 
above  the  bottom  of  the  yoke,  which  interferes  with  the 
movement  of  the  cleaning  tools,  it  being  necessary  to  lift 
the  hose  over  the  brace  every  four  feet. 

MONTHLY  MEETINGS. 

One  of  the  commendable  features  of  practice  intro- 
duced by  Superintendent  Bowen  is  a  monthly  meeting  of 
the  heads  of  all  the  departments  with  the  superintendent, 
which  is  usually  held  on  Saturday  afternoon  from  one 
to  five  o'clock,  to  which  some  of  the  employes  known  as 
the  handy  men  are  also  admitted,  being  given  a  half  day 
off  for  the  purpose.  At  these  meetings  papers  on  differ- 
ent subjects  are  presented  by  the  foremen  of  the  different 
departments,  the  subjects  being  assigned  by  the  superin- 
tendent at  previous  meetings.  Sometimes  committees 
are  also  appointed  to  assist  in  the  preparation  of  these 
papers.  The  work  of  preparing  these  papers  requires 
considerable  study  and  investigation  on  the  part  of  the 
authors  and  gives  them  an  opportunity  to  inform  them- 
selves on  the  particular  subjects  pertaining  to  their  de- 
partments and  induces  them  to  take  more  interest  in  their 
work.  In  connection  with  these  meetings  the  foremen  of 
the  different  departments  are  asked  to  criticize  or  give 
their  opinions  on  the  practice  of  the  different  departments, 
and  to  make  any  suggestions  as  to  how  the  work  may  be 
economized  or  improved.  Sometimes  a  set  of  questions, 
like  that  below,  is  sent  to  the  foremen  in  advance  of  the 
meetings,  to  which  they  are  expected  to  reply  : 

Section  of  rail  to  use  ;  weight,  shape  and  size  ? 

30 — 60  or  go  foot  rails? 

Welded,  riveted  or  bolted  joints  ? 

Kind  of  paving  with  details  of  work? 

Shape  of  top  of  roadbed  ? 

What  kind  of  rail  filler  to  use  ? 

Which  of  our  lines  will  it  pay  to  continue  to  use  horses  upon  ?    Why  ? 

Open  or  closed  car  motors? 

What  cars  should  we  take  for  motors  ? 

Single  or  double  motor  equipment  ? 

What  truck  to  use  ? 

What  electrical  equipment? 

What  trolleys  ? 

What  controllers  ? 

What  lamps  ? 

Should  we  ourselves  make  trucks  and  construct  work  on  line  and  road- 
bed or  let  out  by  contract  ?    Why  ? 
What  rate  of  speed  should  be  scheduled  ? 
Should  cars  be  vestibuled  ? 

What  is  the  best  brake  ior  electric  train  motor  and  trailer  ? 
What  fender  is  best  ? 

What  form  of  rail  joint  and  bond  is  best  ? 
What  is  best  size  and  weight  of  wheel  ? 

What  is  best  form  of  barn  reconstruction  as  to  tracks,  doors,  elevators, 

shops  and  offices,  in  a  general  way  ? 
What  is  best  distribution  of  lights  in  cars;  position,  power  and  number? 
What  is  best  heating  device? 

What  oils  should  be  used  on  wheel  journals — (armature — shaft — bear- 
ings)— commutators— controllers — trolleys  ? 
What  is  best  car  seat  to  adopt  ? 

Should  shops  be  in  each  barn  or  central?  How  about  supply  parts, 
store  rooms,  etc.,  as  to  location  and  arrangement  ? 

What  is  the  best  method  of  keeping  motor  cars  washed  clean  and 
lamps  clean  ? 

Should  elevators,  transfer  tables  and  lights  be  run  from  main  power 
house  for  each  barn,  or  steam  plant  be  in  each  barn  ?  also 


What  detail  change  can  you  suggest  for  economy  or  efficiency  in  any 
part  of  the  electric  railway  as  used  by  us  to-day  ? 

As  an  auxiliary  diagrams  are  kept  in  the  superin- 
tendent's office,  which  are  framed  and  placed  in  a  position 
to  be  inspected  by  the  heads  of  the  departments,  on  which 
efficiency  curves  are  drawn  each  month,  being  laid  out 
from  the  reports  of  the  foremen  of  the  different  stations 
and  different  departments.  One  of  these  diagrams  shows 
the  relative  cost  for  feeding  and  caring  for  the  horses  at  the 
different  stables;  the  relative  cost  for  track  construction 
and  repairs  from  month  to  month,  and  one  the  general  effi- 
ciency of  the  entire  system.  Since  this  practice  has  been 
introduced  the  operating  expenses  of  the  different  stables 
and  car  barns  have  been  greatly  reduced,  in  one  case 
amounting  to  $4,000  per  month,  the  principal  saving  be- 
ing made  in  the  amount  of  feed  per  horse  and  in  the 
number  of  attendants.  The  cost  per  animal,  however,  is 
not  allowed  to  go  below  a  certain  amount.  At  the  end 
of  each  month  the  superintendent  sends  a  statement  to 
the  foremen  of  each  department,  giving  a  list  and  cost  of 
all  the  supplies  that  have  been  ordered  for  that  depart- 
ment for  the  month,  with  such  comments  as  may  be 
found  necessary,  whether  too  much  or  too  little  has  been 
ordered.  If  too  much,  they  are  advised  to  lessen  the 
amount  for  the  following  month.  These  statements  also 
include  the  amounts  ordered  by  the  heads  of  all  the  other 
departments,  so  that  each  is  able  to  compare  his  work 
with  that  of  others. 

The  immediate  control  of  the  car  men  is  assigned  to 
a  chief  supervisor  with  three  assistants,  two  of  whom  with 
the  chief  constitute  a  board  or  commission,  which  meets 
every  morning  to  receive  and  act  upon  the  reports  of  the 
inspectors,  and  the  complaints  of  passengers,  and  who  sit 
once  a  week  to  try  such  employes  as  may  be  ordered  be- 
fore the  board  for  any  cause.  In  case  an  employe  is  or- 
dered to  report  before  the  board,  he  is  understood  to  be 
suspended  for  that  day. 

The  number  of  car  employes  on  this  system  is  now 
1,700,  and  out  of  this  number  there  are  on  an  average 
about  forty  punishable  offences  reported  each  week.  The 
daily  complaints  from  passengers  run  from  five  to  eight, 
and  about  250  complaints  a  week  of  a  more  or  less  serious 
nature  come  before  the  board. 

Notwithstanding  the  falling  off  of  traffic  after  the 
close  ot  the  Fair,  very  few  of  the  extra  men  were  dis- 
charged. No  new  car  employes,  however,  are  being  hired, 
and  the  force  is  being  reduced  only  by  discharges  for 
cause,  the  policy  of  the  management  being  to  give  employ- 
ment to  as  many  extra  men  as  possible  to  help  them  to 
bridge  over  the  hard  times,  and  this  notwithstanding  the 
fact  that  the  wages  paid  by  this  company  are  higher  than 
those  paid  on  any  other  line  in  the  country. 

The  inspectors,  while  on  duty,  are  stationed  at  differ- 
ent points  of  the  line,  and  are  constantly  watching  the 
movements  of  the  cars,  and  for  any  infringement  of  the 
rules  on  the  part  of  the  employes.  In  case  a  conductor 
gives  a  signal  too  soon  when  passengers  are  boarding  or 
alighting,  or  in  case  a  gripman,  driver  or  motorman  fails 
to  heed  the  signal  of  passengers,  or  if  a  car  comes  in 
ahead  of  time,  the  facts  are  noted  and  reported  to  the 
board  and  the  offender  is  reprimanded,  suspended  or 
fined  according  to  the  nature  of  the  offence.  The  inspect- 
ors also  superintend  the  raising  of  blockades  should  any 
occur  from  accident  or  the  passage  of  processions  in  the 
street.  The  average  headway  of  the  cable  trains  of  the 
two  principal  lines  being  a  minute  and  a  half,  it  is  esti- 
mated that  a  blockade  of  an  hour  results  in  the  loss  to 
the  company  of  at  least  $600. 

In  case  an  employe  is  suspended  or  discharged  by  the 
action  of  the  board  he  has  the  right  of  an  appeal  to  the 
superintendent,  who  reviews  the  case  and  acts  accordingly. 
In  only  one  or  two  instances  has  he  found  it  necessary  to 
change  the  ruling  of  the  board.  The  work  of  this  com- 
mission relieves  the  superintendent  of  a  large  amount  of 
detail  work,  as  only  the  serious  cases  are  brought  to  his 
attention,  and  a  summary  of  the  complaints  is  presented 
from  day  to  day.  The  heads  of  all  the  departments  are 
made  responsible  for  the  efficiency  of  the  men  under  their 
charge,  and  so  complete  is  the  organization  of  the  oper- 
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ating  forces  that  the  actual  work  of  the  superintendent  is 
less  than  that  required  on  many  smaller  systems. 

West  Chicago  Street  Railway  Company. 

During  the  last  year  the  Blue  Island  Avenue  cable 
line  of  this  system,  which  is  under  the  management  of 
John  B.  Parsons,  has  been  put  in  operation,  the  legal 
complications  which  prevented  the  completion  of  the 
street  tunnel  having  been  removed.  The  new  cable  line 
is  operated  from  two  power  stations,  one  located  at  Blue 
Island;  the  other,  which  operates  the  rope  through  the 
tunnel  and  city  loop,  being  on  Van  Buren  Street,  both  of 
which  stations  have  been  described  in  these  columns. 
The  winding  drums  of  the  latter  station  are  independently 
driven  by  cotton  ropes  from  the  same  pinion,  while  those 
of  the  Blue  Island  station  are  operated  by  intermediate 
gears.  The  winding  drums  in  both  stations  are  equipped 
with  the  Walker  differential  ring. 

The  tunnel  grades  are  about  10  per  cent.,  and  as  a 
precaution  to  prevent  the  running  away  of  cars  in  case 


Side  Company.  The  life  of  the  ropes  on  the  two  main 
branches  has  also  been  materially  increased,  and  is  being 
increased  from  month  to  month.  This  result  is  partly 
secured  because  of  improvements  made  in  the  rope  by 
manufacturers,  the  purchases  being  made  for  the  most 
part  from  Roebling  and  Hazard,  but  the  chief  factor  in 
adding  to  the  life  of  the  ropes  is  due  to  the  changes  made 
in  the  position  of  deflecting  pulleys,  extra  care  on  the 
part  of  the  gripmen,  and  the  employment  of  a  softer 
metal  in  the  grip  dies  (dies  of  rolled  steel  being  employed, 
which  are  25  per  cent,  softer  than  those  formerly 
used),  and  a  careful  and  constant  inspection  of  the 
ropes. 

The  average  horse  power  per  car  required  for  oper- 
ating the  cable  lines  of  the  West  Chicago  Company,  in- 
cluding the  friction  of  engine,  machinery  and  rope,  is 
three  and  a  half  horse  power.  This  is  for  the  ordinary 
size  cars  which  weigh  about  8,500  lbs.  each.  For  hauling 
the  combination  cars,  which  weigh  about  16,000  lbs.,  it 
requires  an  average  horse  power  of  five. 


FIG.  11.— 55TH  STREET  CABLE  POWER  STATION  AND  SIGNAL  CAB— CHICAGO  CITY  RAILWAY. 


the  grip  fails  to  hold,  a  rack  is  placed  in  the  surface  of 
the  track  between  the  rails,  which  is  designed  to  engage 
with  a  pinion  mounted  on  the  grip.  The  pinions,  how- 
ever, have  not  been  as  yet  provided.  The  conduit  of  the 
Blue  Island  system  is  shallower  than  is  usual  in  cable  con- 
struction, being  only  two  feet  in  depth,  and  a  bottom 
grip  is  employed.  This  grip  is  working  in  a  fairly  satis- 
factory manner,  but  longer  jaws  are  to  be  employed. 
The  first  tunnel  rope  on  this  system  had  a  life  of  about 
seventy  days,  the  traffic  not  being  as  heavy  as  it  is  through 
the  Washington  Street  tunnel. 

During  the  last  year  a  duplicate  rope  has  also  been 
put  in  service  through  the  Washington  Street  tunnel, 
which  operates  around  the  new  loop  which  extends  into 
State  Street.  The  Milwaukee  Avenue  cars  follow  the 
course  of  the  old  loop  and  the  Madison  Street  cars  that 
of  the  State  Street  loop.  This  arrangement  facilitates 
the  movements  of  trains,  gives  the  opportunity  of  loading 
and  unloading  without  the  trains  interfering  with  each 
other,  and  has  added  much  to  the  life  of  the  ropes.  The 
average  life  of  the  tunnel  rope  up  to  the  time  the  dupli- 
cate rope  was  installed  was  only  from  twenty  to  thirty 
days.  Since  the  two  ropes  were  operated  the  rope  on  the 
State  Street  loop  has  a  life  of  about  sixty  days,  and  that 
of  the  LaSalle  Street  loop  seventy-five  days,  or  an  average 
of  seventy  days,  and  this  notwithstanding  that  the  rope 
of  the  State  Street  loop  is  depressed  at  five  points  for  the 
purpose  of  crossing  other  ropes,  once  for  crossing  the  other 
loop  and  four  times  for  crossing  the  ropes  of  the  North 


ELECTRIC  LINES. 

Concessions  having  been  secured  from  the  city  autho- 
rities, as  noted  above,  for  the  employment  of  electric  cars 
on  the  remaining  horse  lines  of  the  West  Chicago  system, 
the  work  of  electrifying  a  portion  of  the  lines  is  already 
well  under  way,  and  the  central  power  station  will  be  lo- 
cated at  the  corner  of  Western  and  Washington  Avenues 
on  the  property  now  occupied  by  the  horse  car  barns  and 
repair  shops.  New  buildings  will  be  erected,  and  the  ulti- 
mate capacity  of  the  station  is  to  be  6,000  H.  p. 

North  Chicago  Street  Railway  Company. 

This  company  is  also  making  preparations  to  equip  a 
portion  of  its  lines  for  electric  traction  this  season.  The 
first  lines  constructed  will  be  operated  by  power  from 
the  North  Chicago  Electric  Company's  plant,  but 
a  brick  central  power  station  is  being  built  at  the  corner 
of  California  and  Roscoe  Avenues  from  which  all  the 
lines  will  be  eventually  operated.  The  ultimate  capacity 
of  this  station  will  be  8,000  h.  p.,  and  the  power  equip- 
ment will  consist  of  four  1,000  h.  p.  units,  the  engines  being 
cross  compound  and  manufactured  by  Fraser  &  Chal- 
mers. Boilers  of  the  Zell  type  will  be  employed.  The  gen- 
erators are  to  be  of  the  Siemens  &  Halske  type  of  500 
k.  w.  capacity  each.  The  smokestack  is  to  be  200  ft.  in 
height,  with  a  fourteen  foot  flue. 

The  conditions  of  the  new  electric  franchises  for  the 
North  Side  require  the  company  to  pay  a  license  of  $50 
per  car  per  year  to  the  city.    The  new  tracks  are  being 
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laid  with  an  eighty-five  pound  Johnson  girder  rail  seven 
inches  in  depth  resting  upon  tie  plates  and  brace  chairs, 
the  ties  being  two  feet  centers.  A  new  car  equipment  is 
to  be  provided  for  the  electric  lines,  and  a  sample  car  is 
now  being  built  by  the  Wells  &  French  Company,  of  Chi- 
cago. Both  the  open  and  closed  cars  for  this  system  are 
hereafter  to  be  finished  in  natural  wood,  ash  being  chiefly 
employed.  All  the  cable  cars  are  being  equipped  to  be 
lighted  by  the  Pintsch  gas  system,  and  improvements  in 
other  directions  are  also  being  made. 

Superintendent  Roach,  of  this  system,  is  giving  his 
special  attention  to  the  improvement  of  the  ropes  em- 
ployed on  the  cable  lines.  As  already  noted  in  these  col- 
umns, ropes  manufactured  by  Cradock,  of  Wakefield, 
England,  are  employed  in  the  LaSalle  Street  tunnel,  which 
have  had  an  unusually  long  life.  The  erratic  life  of  ropes 
has  suggested  that  possibly  a  composition  metal  can  yet 
be  found  from  which  to  draw  a  wire  that  will  insure  a 
longer  life.  The  superintendent  is  of  the  opinion  that 
the  ropes  break  up  from  crystallization  due  to  the  effects 
from  the  grip  chiefly,  and  that  if  phosphor  can  be  removed 
from  the  metal  the  tendency  to  crystallize  can  be  obvi- 
ated. Experiments  are  now  being  conducted  by  the 
Roeblings  with  a  view  to  accomplishing  this  result 
Samples  of  imported  ropes  are  being  analyzed  by  the 
superintendent,  and  he  is  also  conducting  experiments  in. 
his  own  shops. 

Some  change  has  been  recently  made  in  the  grips 
employed  on  these  lines  which  has  strengthened  the 
device  materially.  In  place  of  four  separate  plates  in  the 
grip  shank  three  are  employed.  These  are  six  inches  in 
width  in  place  of  the  four  and  a  half  inch  plates,  and 
now  the  grip  never  fails  to  hold  the  rope  with  heavy  trains 
through  the  tunnel.  The  delays  on  these  lines,  due  to  the 
failure  of  grips  or  ropes,  which  were  common  in  the  early 
history  of  the  road,  are  a  thing  of  the  past,  and  the  lines 
are  now  being  operated  with  great  satisfaction  to  the  travel- 
ing public.  The  lines  are  carrying  a  larger  number  of  people 
than  they  did  in  1892,  but  not  as  many  as  were  carried 
during  1893,  the  increase  being  due  to  the  World's  Fair. 
It  is  also  noted,  as  is  the  case  with  all  the  cable  lines  in 
the  city,  that  the  accidents  during  the  year  of  the  Fair 
were  less  in  proportion  to  the  number  of  people  carried 
than  in  previous  years. 

The  regular  fare  is  five  cents,  and  transfers  are  made 
over  a  number  of  lines.  Employes  ride  on  their  badges, 
the  number  of  the  badge  being  reported  by  the  conductor 
on  his  trip  slip.  The  tracks  of  the  cable  line  on  Lincoln 
Avenue  are  being  renewed  with  a  heavy  rail,  the  new  con- 
struction being  a  seventy-six  pound,  six  inch  rail  of  special 
design. 

The  pay  of  conductors  is  $2.50  per  day,  gripmen  and 
drivers  $2.25. 

Buffalo,  N.  Y. 

The  rapid  transit  system  of  the  city  embraces  128 
miles  of  track,  which  is  controlled  by  the  Buffalo  Railway 
Company,  and  the  lines  cater  to  a  population  of  about 
300,000.  There  are  five  outside  lines  operated  by  other 
companies,  which  serve  as  feeders  to  the  principal  sys- 
tem. During  the  last  three  years  in  which  the  system 
has  been  under  the  management  of  U.  H.  Littell,  seven 
additional  miles  of  track  have  been  built,  and  four  of  the 
former  car  barns  have  been  rebuilt  to  adapt  them  to  the 
storage  and  repairs  of  electric  cars,  and  five  new  car 
houses  have  been  built. 

The  average  number  of  cars  operated  is  180,  which  is 
often  increased  by  the  addition  of  trailers  to  240  or  250. 
Included  in  the  rolling  stock  equipment  are  thirty  eight 
wheel  cars. 

The  power  equipment  has  recently  been  increased  by 
the  addition  of  two  vertical  compound  engines  of  1,250 
h.  p.,  manufactured  by  the  Lake  Erie  Engineering  Com- 
pany. These  are  each  coupled  direct  to  Thomson-Houston 
800  k.  w.  generators.  One  of  these  engines  was  employed 
last  year  in  operating  the  Intramural  road  at  the  World's 
Fair  grounds.  The  original  equipment  of  the  Buffalo  sta- 
tion consisted  in  six  vertical  engines  of  the  same  type, 
of  600  h.  p.  each,  and  three  300  h.  p.  Ball  engines  of  the 
tandem  compound  type.  These  operated  nine  Edison 
generators  of  200  k.  w.  capacity  each,  and  six  M.  P  gener- 


erators  of  the  Thomson-Houston  type  of  the  same  capac- 
ity. The  boilers  are  chiefly  of  the  Babcock  &  Wilcox 
patterns,  there  being  two  of  the  tubular  type,  and  are  all 
equipped  with  the  Roney  stoker.  The  boiler  equipment 
has  recently  been  increased  by  the  addition  of  several 
large  boilers  of  the  Babcock  &  Wilcox  type.  The  ulti- 
mate capacity  of  the  station  is  said  to  be  3,000  h.  p. 

Hie  station  is  located  on  the  bank  of  the  ship  canal 
from  which  the  water  for  condensing  purposes  is  drawn. 
The  coal  is  elevated  and  transferred  by  worm  conveyors 
to  storage  bins,  the  conveyors  being  operated  by  an  elec- 
tric motor. 

The  feedwater  pipe  is  provided  with  a  thermometer 
which  indicates  the  temperature  of  the  water,  the  average 
temperature  being  170  degs. 

An  economical  feature  of  engine  room  practice  is  the 
boiling  of  the  waste  rags  after  being  once  used,  which 
removes  the  oil  and  results  in  the  saving  of  oil  and  waste, 
the  rags  being  used  over  and  over  again.  Linen  rags  are 
used  in  place  of  the  ordinary  waste,  and  care  is  exercised 
in  the  purchase  that  the  stock  does  not  include  bosoms 
and  cuffs,  which  are  not  adapted  to  use  as  waste. 

The  company  is  using  a  number  of  trucks  which 
have  been  designed  by  the  master  mechanic  of  the  com- 
pany and  which  are  built  in  the  company's  shops.  These 
are  designed  for  twenty-one  foot  bodies,  and  weigh  4,100 
lbs.  It  is  also  employing  a  home  made  fender  on 
many  of  its  cars,  which  is  adjustably  attached  to  the 
truck,  and  is  changed  from  end  to  end  by  the  car  men  at 
the  end  of  the  routes.  The  design  is  simple  and  has 
proved  very  efficient  in  preventing  serious  accidents. 

The  repair  shop  has  recently  been  equipped  with  a 
fair  complement  of  new  iron  working  tools;  the  wood 
shop  is  also  provided  with  a  number  of  wood  working 
tools,  which  are  all  operated  by  electric  motors. 

Considerable  new  track  is  being  laid,  for  which  a 
nine  inch  rail  is  employed.  This  is  replacing  the  rail  of 
the  Richardson  type,  which  was  formerly  laid  on  chairs, 
and  which  is  failing  under  electric  traction. 

The  development  of  transit  facilities  is  now  keeping 
pace  with  the  needs  of  this  rapidly  growing  city,  and  it  is 
the  policy  of  the  management  to  keep  up  with  the  de- 
mand, the  improvements  noted  above  being  in  this  direc- 
tion. 


The  Necessity  of  Good  Brakes. 


Improved  methods  of  braking  over  those  employing 
manual  power,  seem  to  be  a  necessity  in  these  days  of 
street  railway  progress.  The  old  horse  car,  for  which  the 
hand  brake  was  designed,  and  for  which  it  always  proved 
sufficiently  satisfactory,  not  only  ran  at  a  much  slower 
speed,  and  hence  could  be  more  easily  stopped,  but  was 
much  smaller  and  lighter,  carrying,  as  it  did,  no  heavy 
equipment.  The  inertia  to  be  overcome  in  braking  the 
modern  cars  has  increased  directly  with  the  weight,  and  as 
the  square  of  the  speed  at  which  they  are  driven.  In  other 
words,  a  twenty-eight  foot,  closed  electric  car  weighing, 
say,  20,000  lbs.  without  passengers,  and  running  at  ten  miles 
per  hour,  has  sixteen  times  the  energy  to  overcome  when 
the  brakes  are  applied  than  a  horse  car  of  one-fourth  the 
weight  and  running  at  one-half  the  speed.  At  the  same 
time  the  necessity  of  quick  stops  to  avoid  accidents  has,  if  it 
has  changed  at  all,  been  increased,  because  the  horses  of  the 
horse  car  acted  as  a  sort  of  advance  guard,  and  would 
turn  out  of  the  track  in  case  a  person  fell  in  front  of  a 
car,  thus  allowing  ten  feet  extra  distance  in  which  to 
stop  the  car. 

The  fact  that  air  brakes  have  been  found  superior  to 
all  others  in  steam  railway  service  has  naturally  suggested 
the  use  of  compressed  air  as  a  desirable  agent  for  braking 
street  cars,  and  the  extensive  adoption  of  them  by  the 
Third  Avenue  Railway  Company,  of  New  York,  as  well 
as  other  companies,  seems  to  show  that  they  are  proving 
efficacious. 

It  has  been  well  said  that  "  half  the  fender  is  in  the 
brake,"  and  undoubtedly  many  of  the  accidents  which 
have  occurred  on  electric  and  cable  lines  could  have  been 
avoided  had  it  been  possible  to  stop  the  cars  promptly  by 
a  quick  application  of  the  brake  shoe. 
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Air  Brakes  on  the  Third  Avenue  Railway, 
New  York. 


The  use  of  air  brakes  for  cable  cars  has  been  given  a 
thorough  trial  during  the  last  few  months  by  the  officials 
of  the  Third  Avenue  Railway  Company,  New  York.  The 
test  has  occurred  on  the  125th  Street  and  Tenth  Avenue 
line  of  this  company,  and  has  been  attended  with  marked 
success.    This  line  of  the  Third  Avenue  Railway  Com- 


FIG.  1 . — GRADE  ON  I0TH  AVENUE  LOOKING  SOUTH  FROM  I45TH  STREET. 


pany  is  operated  under  circumstances  wruch  emphasized 
the  necessity  of  employing  a  more  efficient  brake  than 
one  operated  by  hand  power.  The  routes  covered  are 
125th  Street  from  river  to  river  and  Tenth  Avenue  from 
125th  to  186th  Streets.  The  first  is  the  business  thorough- 
fare of  upper  New  York,  and  is  always  crowded  during 
business  hours  with  vehicles  and  shoppers,  often  calling 
for  sudden  stops  to  avoid  accidents.    Tenth  Avenue  is  a 


system  particularly  severe  and  made  the  result  corres- 
pondingly interesting. 

At  present  there  are  120  cars  and  trailers  on  the  line 
equipped  with  the  Genett  air  brake,  the  construction  of 
which  is  familiar  to  our  readers  through  descriptions  in 
our  former  issues.  These  cars  have  been  running  con- 
tinuously for  a  considerable  time  and  cars  are  now 
stopped  in  much  shorter  time  and  on  grades  where  for- 
merly no  stops  could  be  made.  A  loaded  thirty  foot 
closed  car,  when  descending  a  9  per  cent,  grade  at  full 
speed  can  now  easily  be  brought  to  a  full  stop 
within  less  than  a  car  length,  and  in  a  much  shorter 
distance  than  that  if  necessary. 

A  very  good  idea  of  the  great  inconvenience 
in  operating  the  brake  and  grip  lever  is  shown  by 
the  fact  that  hitherto  harness  has  had  to  be  worn 
by  some  of  the  gripmen  on  the  cars  operated  with- 
out air  brakes.  As  the  operation  of  these  hand 
brakes  requires  the  expenditure  of  a  great  deal  of 
manual  force,  the  selection  of  gripmen  has  been 
naturally  limited  to  those  only  who  had  great 
physical  power  and  endurance,  while  on  the  cars 
equipped  with  air  brakes  any  man  of  sufficient  in- 
telligence can  act  in  the  capacity. 

A  new  application  of  air  power  was  also  made 
by  the  Genett  Company  on  this  road  last  month. 
This  was  its  employment  to  operate  the  grip  as 
well  as  the  brake,  both  being  controlled  by  the 
same  handle,  and  one  movement  only  being  re- 
quired to  accomplish  the  results.  Car  No.  421 
equipped  in  this  way  was  put  in  operation  about 
June  28,  equipped  by  the  Genett  Air  Brake  Com- 
pany, and  up  to  the  time  of  going  to  press  with 
this  issue  had  made  all  its  daily  runs  without  acci- 
dent of  any  kind.  The  car  is  of  the  thirty  foot 
Brill  closed  type  and  weighs,  empty,  12,500  lbs. 
On  the  front  platform  are  only  two  handles,  the  throw- 
off,  which  is  used  only  at  the  termini  of  the  lines  in 
crossing  over,  and  the  Genett  controller  handle.  The 
latter  is  arranged  for  three  positions,  one  each  for  the 
following  conditions:  Grip  closed  with  brake  off;  grip 
open  with  brake  on;  and  grip  open  with  brake  off;  the 
last  being  used  in  descending  grades  by  gravity. 

The  advantage  of  having  only  one  handle  is  to  sim- 


FIG.  2.— GRIPMAN  OPERATING  GRIP  AND  BRAKE  BY 
HAND  POWER— 3RD  AVENUE  RAILWAY. 


FIG.  3.— GRIPMAN  OPERATING  GRIP  AND  BRAKE  BY  COMPRESSED 
AIR— 3RD  AVENUE  RAILWAY. 


succession  of  grades  (some  of  which  are  shown  in  Fig.  1), 
and  being  the  direct  route  to  the  pleasure  resorts,  Fort 
George,  High  Bridge  and  Van  Cortland  Park,  is  a  road 
of  very  heavy  traffic.  Most  of  the  cars  run  are  mounted 
on  double  trucks,  and  all  are  of  large  size.  These  facts 
made  formerly  the  employment  of  an  extra  gripman  to 
help  in  setting  the  hand  brake,  a  common  occurrence. 
Such  arduous  conditions  rendered  the  trial  of  any  brake 


plify  the  gripman's  duties  so  as  to  make  mistakes  impos- 
sible. If  in  cases  of  emergency  he  has  suddenly  to  move 
two  or  more  heavy  levers  to  avoid  collision,  the  chances 
are  more  that  a  disastrous  accident  will  result  than  if  but 
one  handle  has  to  be  moved. 

Fig.  2  shows  the  old  style  car  having  different  handles 
which  the  gripman  was  obliged  to  use.  Fig.  3  shows 
platform  of  421  car  with  the  levers  removed.  There  is  no 
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need  for  levers  on  cars  equipped  with  the  Genett  air 
brake  and  grip  controller,  and  the  absence  of  these  is  a 
boon  appreciated  no  less  by  the  gripmen  than  by  the  rail- 
way officials.  What  was  formerly  a  hard  thing  to  do  has 
now  been  made  so  easy  that  a  child,  if  necessary,  could 
work  the  handle,  although,  as  the  Genett  Air  Brake  Com- 
pany says,  "  they  do  not  recommend  juvenile  employes." 

This  new  device  marks  a  new  era  in  the  successful 
handling  of  heavy  cars  or  trains  in  street  railway  prac- 
tice. 


Carrying  the  Mails  in  Brooklyn,  N.  Y. 

The  Atlantic  Avenue  Railway  Company  has  recently 
completed  at  its  shops,  24th  Street  near  Fifth  Avenue,  an 
electric  postal  car.  The  car  was  designed  by  the  officials 
of  the  railway  company,  assisted  by  the  postal  authorities 
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FIG.  1. — PLAN  OF  POSTAL  CAR- -BROOKLYN,  N.  Y. 

of  Brooklyn,  and  is  patterned  after  the  standard  type  of 
postal  car  used  on  steam  railroad  lines. 

Only  half  of  the  car  will  be  used  for  postal  purposes, 
the  other  half  being  a  smoking  compartment.  A  plan  of 
the  arrangement  of  the  car  is  given  in  Fig.  1.  The  car  is 
of  the  Accelerator  type,  and  along  the  side  opposite  to 
that  where  the  door  is  placed  is  a  shelf,  above  which  are 
pigeon  holes  for  distributing  the  mails.  The  rubber 
stamps  for  canceling  and  post  marking  are  kept  on  this 
shelf.    On  the  opposite  side  of  the  car  are  the  pouch  racks 


other  car  will  run  on  the  Brooklyn,  Bath  &  West  End 
division,  and  will  stop  at  the  following  stations:  West 
Brooklyn,  Blythebourne,  Bath  Junction,  Lessers  Park, 
Van  Pelt  Manor,  Bath  Beach,  Bensonhurst,  Unionville  and 
Conev  Island. 


FIG.  2. — VIEW  OF  POSTAL  CAR  BODY— BROOKLYN,  N.  Y- 

provided  with  bars  and  hooks  for  holding  the  mail  pouches 
open.  Drop  letter  boxes  are  provided  at  each  corner  of 
this  compartment,  as  shown. 

The  exterior  of  the  car  presents  a  very  handsome 
appearance.  It  is  painted  white,  like  the  United  States 
mail  cars  which  are  run  on  steam  routes.  The  mail  com- 
partment is  lettered  in  gold  leaf,  "  U.  S.  Mail,"  the  smok- 
ing compartment  being  lettered  "  Smoking  Car."  The 
windows  are  covered  with  wire  screens.  The  car  is 
mounted  on  a  Brownell  truck. 

It  is  the  present  intention  of  the  company  to  put  two 
of  these  cars  in  service  immediately.  One  will  run  on  the 
following  route:  Starting  from  the  Post  Office,  the  car 
will  go  through  Adams  Street,  Boerum  Place,  Atlantic 
Avenue  to  Fifth  Avenue  and  then  to  36th  Street.  The 


Cars  put  in  Operation  by  the  People's  Traction 
Company,  Philadelphia. 

The  first  electric  cars  of  the  People's  Traction  Com- 
pany, of  Philadelphia,  were  put  in  operation  July  9,  at 
8  p.  m.  The  line  on  which  the  cars  were  run  was  the  4th 
and  8th  Streets,  which  is  operated  by  the  People's  Traction 
Company.  The  regular  service  on  this  line  was  com- 
menced July  11.  The  Girard  Avenue  line  of  this  com- 
pany was  also  put  in  operation  last  month.  100  cars  will 
be  used  on  these  two  lines  and  on  the  Germantown  line 
of  the  company. 

The  track  construction  on  the  other  lines  of  the  Peo- 
ple's Traction  Company  has  been  largely  completed, 
forty  miles,  out  of  a  total  of  seventy-five,  being  now  ready 
for  use. 

The  company  has  received  300  cars,  including  both 
open  and  closed  types,  from  the  builders,  the  St.  Louis 
Car  Company  and  the  Lamokin  Car  Works.  They  are 
extremely  tasteful  in  design,  and  are  said  to  be  as  hand- 
some as  any  in  operation  in  any  city.  The  open  cars  are 
of  the  ten  bench  type,  and  the  closed  cars  are  twenty  feet 
inside  measurement.  Each  car  is  lighted  by  ten  incan- 
descent lamps,  including  one  on  the  back  platform. 

When  the  Girard  Avenue  line  was  opened  a  regular 
ovation  was  extended  to  the  cars  by  the  residents  along 
the  line.  The  streets  were  illuminated,  and  fireworks 
were  set  off  as  the  first  cars,  led  by  one  occupied  by  a 
band,  were  put  in  operation. 

The  power  station,  which  is  located  at  Delaware  Ave- 
nue and  Beach  Street,  contains  direct  connected  Allis 
engines  and  G.  E.  1,500  k.  w.  generators. 


The  Tallest  Chimney  in  Canada. 


A  stack,  which  is  claimed  to  be  the  tallest  in  Canada, 
has  recently  been  erected  by  the  Toronto  Street  Railway 
for  its  workshops,  at  the  corner  of  Frederick  and  Front 
Streets. 

The  foundation  for  the  undertaking  was  commenced 
March  3,  1894.  When  excavating,  the  solid  rock  was 
struck  eighteen  feet  below  the  surface.  Upon  this  was 
built  the  masonry  and  concrete  foundation,  forty  feet 
square;  this  was  stepped  up  to  twenty-four  feet  at  the 
ground  line,  upon  which  the  large  shaft  is  built.  From 
the  ground  for  fifty  feet  the  chimney  is  square,  and  this 
point  is  marked  by  a  string  course  of  toothed  brick  laid 
on  edge.  From  this  the  chimney  is  built  circular  with  a 
slight  batter  to  the  top.  A  band  of  yellow  brick  registers 
the  height  of  100  ft.  in  the  Greek  key  pattern,  and  an- 
other band  in  a  different  design  shows  the  200  ft.  mark. 
The  cap,  which  is  250  ft.  above  the  ground,  is  three  feet  six 
inches  high,  and  eighteen  feet  three  inches  in  diameter. 

The  minimum  diameter  is  twelve  feet,  and  for  a 
height  of  seventy-five  feet  the  stack  is  lined  with  firebrick. 
There  are  two  smoke  entrances  fifty  feet  from  the  ground, 
7X11  ft.  6  ins.,  which  are  built  circular  top  and  bottom. 

The  stack  was  built  by  James  Hill,  of  Toronto,  from 
designs  furnished  by  F.  S.  Pierson,  chief  engineer  of  the 
Broadway  &  Seventh  Avenue  Railway  Company,  New 
York. 

Fenders  for  Newark  Cars. 


The  Newark  Board  of  Works  has  ordered  that  all 
trolley  cars  in  Newark  shall  be  equipped  with  life  saving 
fenders  before  October  1,  and  has  passed  a  resolution 
imposing  a  penalty  of  $50  a  day  thereafter  for  each  car 
unprovided  with  a  fender.  The  company  has  made  many 
tests  of  patent  fenders,  and,  it  is  said,  has  decided  to 
accept  an  automatic  one  invented  by  S.  A.  Darrach,  of 
Newark. 
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Some  of  the  Principal  Industries  of  Dayton,  0. 

Works  of  the  Barney  &  Smith  Car  Company. 

These  works  were  started  in  1847,  and  since  have  been  engaged  in 
the  manufacture  of  steam  cars  both  for  freight  and  passenger  service, 
including  sleeping  cars,  and  are  now  claimed  to  be  only  second  in  ex- 
tent and  capacity  to  the  Pullman  Works,  at  Pullman,  111.  The  works 
employ  in  ordinary  times  2,000  hands,  but  owing  to  the  present  indus- 
trial depression  only  500  are  now  employed,  and  these  are  chiefly  en- 
gaged in  the  manufacture  of  street  cars,  a  branch  of  the  business  which 
was  introduced  about  a  year  since,  in  which  time  over  200  cars  have 
been  turned  out  for  street  railway  service.  In  this  department  the 
same  practice  prevails,  as  in  the  steam  department,  of  manufacturing 
all  parts  of  a  car  in  the  shops,  including  trucks  and  wheels. 

Among  the  first  street  car  equipments  turned  out  were  the  four 
window  vestibule  cars,  described  and  illustrated  in  our  last  issue  in  con- 
nection with  the  lines  of  the  Cincinnati  Street  Railway  Company, 
and  in  which  the  finish  is  of  the  same  high  order  as  that  employed  in 
the  manufacture  of  steam  cars,  and  which  has  given  the  company  a 
wide  reputation. 

The  works  are  located  in  the  northeast  part  of  the  city  on  Keowee 
Street  near  the  Mad  River,  and  consist  of  a  number  of  detached  build- 
ings conveniently  located  for  the  transfer  of  parts  and  material  from 
one  shop  to  another,  as  shown  in  the  accompanying  illustration,  and  in 
proximity  to  extensive  lumber  yards,  in  which  a  large  stock  of  mate- 
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ing  the  decorations  of  the  high  grade  steam  work,  three  coats  of  var- 
nish being  sandpapered  off  in  succession  and  then  treated  to  an  oil 
finish.  The  company  manufactures  its  own  three  ply  veneers  for  ceil- 
ings, there  being  a  department  set  apart  for  this  class  of  work,  in  which 
cauls,  presses  and  gluing  apparatus  are  provided.  In  the  manufacture 
of  veneers  only  the  very  best  stock  is  employed.  When  ready  for  use 
care  is  exercised  in  selecting  veneers  of  about  the  same  color  with  which 
to  finish  the  car,  so  that  the  light  and  dark  shades  are  not  mixed. 

In  the  manufacture  of  cove  and  side  panels  for  car  bodies  the  mate- 
rial is  first  steamed,  then  bent  to  shape  over  slat  forms,  when  it  is 
transferred  to  the  drying  kilns  where  it  remains  until  thoroughly  sea- 
soned. This  prevents  the  panels  from  checking  after  being  put  into 
service. 

In  the  manufacture  of  the  hoods  the  individual  boards  are  steamed 
and  bent  on  a  form  so  that  the  material  does  not  spring  after  being  put 
in  service  and  cause  the  end  of  the  dash  to  turn  up,  as  is  sometimes 
noticed  after  cars  are  put  in  service.  The  rim  of  the  hood,  when  laid 
on  a  flat  surface,  touches  at  every  point.  Only  simple  stencil  decora- 
tions are  employed  for  ornamenting  the  ceilings. 

A  number  of  carving  machines  supplement  the  tool  equipment  of 
the  cabinet  department,  which  are  located  on  the  upper  floor  of  the 
annex.  With  these  machines  many  designs  are  worked  out  about 
equal  to  hand  carving,  but  much  less  expensive. 

Small  trucks,  with  frames  and  boxes  of  various  shapes,  are  pro- 
vided for  the  convenient  transportation  of  the  small  parts  about  the 
works. 


rial  is  constantly  kept  in  store.  Another  large  building  known  as 
"The  Annex,"  located  on  the  opposite  side  of  the  street  and  across  the 
Miami  Canal,  is  also  occupied  and  in  which  there  is  an  equipment  of 
wood  and  iron  working  tools,  as  well  as  a  boiler  house  and  forging 
shop. 

We  have  not  space  to  describe  in  detail  the  machinery  and 
methods  of  practice  adopted  throughout  the  works,  so  will  confine  this 
description  to  only  a  few  of  the  salient  points.  Among  the  prominent 
features  which  deserve  attention  are  the  enormous  transfer  cars  which 
operate  on  a  track  between  the  ends  of  the  different  buildings.  These 
are  quite  high,  so  that  the  platform  is  on  a  level  with  the  first  floor  of 
the  shops  which  are  nearly  all  built  with  basements,  having  a  concrete 
floor  and  foundation  The  movement  of  the  transfer  cars  back  and 
forth,  and  the  loading  and  unloading  of  the  new  work  as  it  passes  from 
shop  to  shop  is  controlled  by  a  large  traction  engine,  which  is  designed 
to  run  on  the  ground  or  on  a  plankway,  and  which  can  be  moved  to 
any  place  in  the  yard,  and  which  is  also  employed  for  the  shifting  of 
freight  cars.  The  traction  engine  is  provided  with  a  P.rge  windlass 
operated  by  a  small  engine  upon  which  a  strong  rope  is  wound,  and 
which  is  employed  for  hauling  the  cars  out  of  the  shops  and  onto  the 
transfer  table,  the  rope  being  deflected  round  corners  and  in  any  direc- 
tion by  means  of  pulleys  anchored  at  convenient  positions.  The  shops 
are  provided  with  smaller  four  wheel  trucks  on  which  the  bodies  in 
process  of  construction  are  moved  about,  and  on  which  they  rest  until 
they  leave  the  paint  shop. 

In  the  wood  working  department  the  tools  are  all  of  the  latest 
designs,  and  adapted  to  the  production  of  all  possible  shapes  and  parts, 
the  policy  being  to  have  good  tools,  have  them  kept  in  good  order  and 
run  at  a  high  speed  in  order  to  produce  first  class  work.  The  work  is 
classified  and  finished  on  the  machines  particularly  adapted  for  that 
class  of  work;  for  instance,  the  planers  are  not  employed  for  dressing 
heavy  oak  timbers  and  then  adjusted  for  the  planing  of  boards,  but 
machines  are  provided  both  for  the  timber  and  the  board  work,  also 
separate  machines  for  the  freight  and  passenger  work  and  street  car 
work.  This  insures  a  good  finish,  as  the  tools  are  suited  to  the  mate- 
rial in  hand. 

In  the  cabinet  shop  the  material  for  the  panels  and  other  inside 
work  is  run  through  a  scraping  machine  after  being  planed,  and  before 
being  delivered  to  the  sandpapering  machines.  The  sanding  machines 
are  of  the  Invincible  type,  with  the  rollers  carrying  three  grades  of 
sandpaper,  so  that  the  parts  when  leaving  the  machine  are  smooth 
and  ready  for  the  finishing  coats.  The  interior  finishing  for  the  street 
cars  is  hand  rubbed  and  polished,  after  the  practice  adopted  for  finish- 


Great  care  is  exercised  in  the  selection  of  the  lumber  employed  in 
car  building,  and  a  large  stock  being  carried  it  is  allowed  to  become 
thoroughly  seasoned  in  the  yards  before  it  enters  into  car  construction, 
being  also  kiln  dried,  for  which  purpose  kilns  with  ample  capacity  are 
provided.  The  yellow  pine  for  sill  construction  is  purchased  for  the 
most  part  from  a  region  south  of  Birmingham,  Ala.,  the  same  as  is 
employed  for  the  construction  of  steam  cars.  At  one  time  Oregon  fir 
was  employed  in  these  works  for  car  sills  in  place  of  yellow  pine,  but 
was  afterwards  discarded,  as  after  becoming  seasoned  it  was  found  to 
turn  brittle,  and  though  having  greater  tensile  strength  when  green 
than  other  timbers,  it  was  found  not  suitable  for  this  class  of  work. 
The  oak  employed  is  grown  in  the  vicinity  of  Dayton,  while  the  ash  is 
purchased  for  the  most  part  from  dealers  in  West  Virginia,  and  cherry 
comes  from  a  number  of  the  Western  states,  but  which,  as  is  well 
known,  varies  greatly  in  quality,  but  only  the  highest  grades  are  em- 
ployed in  these  works.  Mahogany  lumber  is  purchased  in  large  quan- 
tities, and  lots  often  remain  in  the  yard  for  ten  years  before  being 
used,  so  that  it  becomes  thoroughly  seasoned. 

The  iron  shops  are  also  equipped  with  a  high  grade  of  tools, 
among  which  are  noted  heavy  punches  and  bending  machines  for  forg- 
ing the  plates  and  braces  for  freight  trucks.  There  are  also  a  number 
of  steam  hammers  for  the  manufacture  of  drop  forgings,  with  a  large 
assortment  of  dies  for  the  forming  of  special  parts.  Numerous  gang 
drills,  wheel  borers  and  other  special  machinery  help  to  make  up  the 
equipment. 

The  foundry  department  is  extensive,  and  a  large  number  of 
moulding  machines  are  provided  for  making  the  moulds  for  the  smaller 
parts. 

The  wheel  department  of  the  foundry  is  provided  with  a  traveling 
crane  operated  with  wire  ropes,  and  has  the  capacity  for  about  150  car 
wheels  per  day,  the  annealing  pits  being  sufficient  for  the  storing  of 
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1,000  wheels.  There  are  also  auxiliary  machines  for  cleaning,  boring 
and  fitting  the  wheels. 

Among  the  street  cars  in  process  of  construction  we  noted  a  large 
number  of  open  cars  being  built  for  the  Philadelphia  Traction  Com- 
pany, and  a  large  number  of  open  cars  with  center  aisles  designed  to 
be  operated  with  a  fare  box,  having  doors  and  ends  like  closed  cars 
with  low  platforms.  One  lot  of  open  cars  is  provided  with  guards  to 
prevent  the  passengers  getting  off  on  the  wrong  side.  These  consist 
of  wooden  strips  extending  the  entire  length  of  the  car,  about  three 
inches  in  width  and  feruled  to  slide  up  and  down  on  the  outrigged 
bronze  handles  of  the  side  post.  These  guards  can  be  readily  slid  up 
by  two  persons  against  the  eaves  panel,  where  they  are  held  by  a 
heavy  spring,  and  can  be  readily  let  down  when  required,  the  alternate 
sides  being  used,  depending  upon  the  direction  of  the  u 

The  trucks  manufactured  by  this  company  are  of  a  n-w  design, 
and  have  been  illustrated  in  previous  issues.  The  side  bars  consist  of 
I  beams  with  an  inch  strip  of  wood  between,  and  through  which  the 
bolts  for  holding  the  body  pass.  They  are  also  provided  with  flat 
springs  and  have  long  bodies  for  an  adjustable  brace  or  bracket  at  each 
end  to  prevent  oscillation. 

Among  the  orders  in  hand  were  a  number  of  cars  which  were 
being  manufactured  for  a  road  in  Texas. 

The  works  are  operated  under  the  supervision  of  A.  M.  Kittredge, 
with  W.  Vose  as  assistant  superintendent.  Mr.  Vose  is  well  known  in 
the  steam  railway  field  as  the  author  of  a  work  on  car  building  which 
first  appeared  as  a  serial  in  the  columns  of  the  National  Car  Builder. 

Brownell  &  Company's  Boiler  &  Engine  Works. 

As  a  general  thing  there  is  very  little  of  interest  connected  with  a 
boiler  shop.  The  usual  opinion  is  that  it  is  a  noisy  place,  that  most  of 
the  work  is  done  by  shears,  rollers,  sledges  and  hammers,  and  that  see- 
ing one  is  seeing  all.  But  this  is  not  the  case  with  the  works  we  are 
about  to  describe,  for  it  is  one  of  the  most  interesting  plants  we  ever 
visited.  The  machinery  employed  and  the  tools  and  appliances  for 
handling  and  adjusting  the  parts  are  numerous,  of  novel  design,  and 
are  evidence  of  a  high  order  of  inventive  talent.  The  employment  of 
labor  saving  devices  in  all  departments  is  the  secret  of  the  remarkable 
development  of  the  business,  and  explains  why,  even  in  these  dull 
times,  the  shops  are  kept  running  at  their  full  capacity  night  and  day. 

The  Brownell  boilers  have  a  wide  reputation  and  are  generally 
sold  at  prices  which  defy  competition.  The  works  also  turn  out  stand 
pipes  for  high  duty  water  stations,  and  high  speed  engines  which  are 
limited  to  about  150  h.  p.  The  company  has  recently  purchased  the 
valve  patents  of  what  has  been  known  as  the  Sioux  City  engine,  and 
will  manufacture  this  type  of  engines,  but  instead  of  straight  valve 
automatic  mechanism  will  be  employed.  The  works  occupy  a  large 
tract  on  the  outskirts  of  the  city  to  the  west,  the  main  structures  being 
of  brick  and  conveniently  arranged  '  lor  the  transfer  of  the  material 
from  one  shop  to  another.  On  approaching  the  works  the  principal 
building  in  the  foreground  is  the  machine  shop,  two  stories  in  height, 
with  a  ground  plan  of  200X60  ft.  The  office  occupies  the  first  floor  of 
•a  three-story  tower  at  one  corner  next  the  street,  the  dimensions  of 
each  floor  being  30X30  ft.  The  draughting  room  is  above  the  office, 
and  the  third  floor  is  occupied  as  a  store  room.  The  first  floor  of  the 
main  building  is  known  as  the  machine  shop,  and  the  entire  space  is 
filled  with  iron  working  tools  of  every  description  and  of  the  latest 
patterns,  one  of  the  principal  machines  being  a  twelve  foot  wheel 
borer.  The  second  floor  of  this  building  is  known  as  the  pattern  shop, 
and  is  equipped  with  the  necessary  wood  working  machinery.  The 
blacksmith  shop  is  next  in  order,  with  a  ground  space  of  60X150  ft., 
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in  which  are  located  nine  forges.  The  boiler  shop,  which  is  the 
principal  place  of  interest,  is  200X50  ft.,  with  an  L  at  each  end  of 
50X50  ft.,  and  a  wing  to  one  side  of  70X240  ft.  This  includes  the 
sheet  iron  department  and  the  flanging  department. 

The  first  machines  which  attract  attention  on  entering  the  boiler 
shop  are  the  Allen  automatic  riveting  machines.  These  are  operated 
by  compressed  air,  and  consist  of  a  double  long  lever  or  shears  to 
which  the  riveting  apparatus  is  attached,  and  which  will  reach  well 
within  the  boiler  shell.  A  hot  rivet  being  inserted,  the  first  operation 
is  to  clamp  the  plates  by  pressure,  when  the  hammer  is  started  and  the 
blows  continue  until  the  metal  has  partially  cooled,  which  prevents  the 
rivet  from  stretching.    These  riveters,  of  which  there  are  a  large  num- 


ber, are  supported  by  a  block  and  fall  from  an  overrunning  trolley,  and 
can  be  operated  in  almost  any  position,  being  supplied  with  air  from 
flexible  connections.  There  is  a  set  of  twenty  foot  rollers  for  bending 
the  boiler  plates,  which  are  among  the  largest  in  the  country.  By 
means  of  these  rollers  long  bottom  sheets  can  be  bent,  so  that  the  boiler 
can  be  built  with  one  continuous  bottom  sheet,  when  desired. 

The  flanging  tools  are  among  the  most  interesting  portions  of  the 
equipment,  and  these  comprise  tools  for  the  flanging  of  the  flue  holes 
in  the  flue  sheets,  and  also  for  the  flanging  of  the  edge  of  the  sheets. 
The  flue  sheets  are  first  cut  to  the  proper  diameter,  and  then  are 
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brought  to  a  white  heat  in  a  large  brick  furnace  in  which  crude  oil  is 
employed  for  fuel.  From  this  they  are  moved  on  an  iron  truck  to  the 
flanging  machine  proper,  in  which  they  are  centered  in  a  horizontal 
position  and  permanently  clamped,  the  edge  at  one  side  being  embraced 
by  a  pair  of  horizontal  rollers,  about  six  inches  in  diameter,  which  are 
attached  by  a  quadrant  to  a  crank  arm,  and  which  when  set  in  motion 
passes  rapidly  around  the  plate,  the  horizontal  rolls  gradually  turning 
up  at  an  angle,  thus  bending  and  forging  the  edge  of  the  plate  in  one 
operation.  The  flue  holes  aie  then  drilled  in  the  ordinary  manner,  and 
when  designed  for  large  flues  are  each  flanged,  as  shown  above,  by 
being  heated  one  hole  at  a  time  over  a  flat  forge,  when  they  are  trans- 
ferred to  the  flue  Hanger  which  consists  of  a  perpendicular  spindle  ter- 
minating in  a  head  with  small  rollers  set  at  a  particular  angle.  The 
plates  are  shifted  from  the  forge  to  the  flanging  machine  by  means  of 
automatic  jib  cranes,  of  which  there  are  a  large  number  about  the  shops. 
The  cranes  are  lifted  bodily  by  means  of  pneumatic  cylinders  located 
under  the  floor,  the  perpendicular  arm  of  the  crane  being  a  continuation 
of  the  pneumatic  piston.  There  are  also  numerous  flue  scarfing  and 
welding  machines,  heavy  punches  and  shears  and  boring  machines. 

Parallel  to  the  boiler  shops  proper  is  the  shipping  shed,  which  is 
70  X  200 ft.,  through  which  a  spur  of  one  of  the  steam  lines  passes. 
Passing  back  through  this  we  come  to  the  engine  and  boiler  room,  in 
which  are  also  located  the  large  Ingersoll  &  Sergeant  air  compressors 
which  supply  the  air  for  the  riveting  machines  and  for  the  operation  of 
the  cranes.  Next  this  is  the  rattling  room  and  the  fitting  department 
for  the  boiler  fronts,  which  is  60  X  rt-  The  foundry  is  200X60  ft., 
with  a  cupola  located  in  an  L  near  the  center,  and  which  is  provided  with 
automatic  machinery  in  keeping  with  that  in  other  departments.  Next, 
and  last,  is  the  pattern  storage  building,  which  is  of  brick,  160  X  60  ft., 
with  solid  side  walls,  lighted  only  from  the  roof  and  at  the  ends,  and  is 
practically  a  fireproof  building.  The  interior  is  fitted  with  racks  and 
platforms  with  steps  communicating  between  the  different  tiers,  and 
admirably  designed  for  the  storage  of  patterns,  which  are  classified  and 
so  labeled  that  any  pattern  can  be  readily  found,  the  building  in  all 
respects  being  a  model  in  the  class  for  which  it  is  designed. 

Shawhan-Thresher  Electric  Works. 

The  shops  of  this  company  occupy  a  large  building  on  Library 
Alley,  just  off  main  Street,  and  near  the  business  center  of  the  city, 
and  are  equipped  with  a  full  complement  of  new  iron  working  tools. 
The  company,  however,  anticipates  moving  into  more  commodious 
quarters  in  the  near  future.  The  business  consists  in  manufacturing 
generators  and  stationary  motors  after  the  Shawhan  patents,  the  designs 
being  quite  different  from  those  of  the  motors  and  generators  in  ordin- 
ary use.  Electric  motors  up  to  fifty  horse  power  are  known  as  the 
iron  clad  patterns,  but  the  motors  are  of  the  multipolar  type,  and  very 
like  the  generators.  The  iron  clad  motors  are  designed  to  prevent  the 
dissipation  of  the  lines  of  force,  the  surface  of  the  fields  remaining  non- 
magnetic. The  field  coils  are  wound  separately  and  are  placed  over 
the  interior  projections  of  the  fields,  and  can  be  readily  removed  or 
replaced.  The  company  is  also  about  to  begin  the  manufacture  of  a 
railway  motor  modeled  after  the  design  of  the  stationary  motors. 
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The  design  is  for  a  single  motor  flexibly  connected  to  both  axles,  but 
without  the  employment  of  beveled  gears. 

Among  the  plants  recently  equipped  by  machines  from  these  works 
is  one  at  Kings  Mills,  O.,  operated  by  the  Kings  Mills  Power  Com- 
pany. The  plant  is  designed  to  generate  and  transmit  electric  power 
for  various  purposes.  The  power  consists  primarily  of  two  Stilwell 
&  Bierce  Victor  turbine  wheels,  of  250  H.  P.  each,  and  a  400  H.  P.  Buck- 
eye engine,  which  is  supplemented  by  two  M.  P.  generators  of  200 
K.  W.  capacity,  from  which  the  current  is  transmitted  to  twenty-one 
motors  of  the  Shawhan-Thresher  manufacture,  varying  from  twenty  to 
150  h.  p.    One  of  its  generators  is  also  employed  in  the  Dayton  & 


mented  along  electrical  lines  and  laid  the  foundation  for  his  subsequent 
success  in  the  electrical  field.  Mr.  Jenney  organized  the  original  Fort 
Wayne  Electric  Company,  and  the  Jenney  Electric  Motor  Company, 
of  Indianapolis,  both  of  which  companies  were  subsequently  absorbed 
by  the  Thomson-Houston  Electric  Company,  and  later  he  organized 
the  present  Jenney  Electric  Motor  Company,  of  which  he  is  the  secre- 
tary and  treasurer. 

  m  m  

The  Columbia  Telephone. 

The  expiration  of  the  fundamental  Bell  telephone  patents  has 
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COLUMBIA  TELEPHONE  TRANS- 
MITTER AND  RECEVIER. 


Soldiers'  Home  plant  of  the  City  Railway  Company,  which  is  referred 
to  in  another  connection  of  this  issue. 


Works  of  the  Jenney  Electric  Company, 
Indianapolis,  Ind. 


The  shops  of  this  company  adjoin  the  works  of  the  Woodburn  Serven 
Wheel  Works,  and  are  admirably  equipped  for  the  production  of  first 
class  work.  The  business  has,  however,  outgrown  its  present  quarters, 
and  the  company  proposes  soon  to  build  more  commodious  shops  near 
the  outskirts  of  the  city,  when  it  will  begin  the  manufacture  of  larger 
machines,  and  also  generators  and  motors  for  railway  service.  The 
generators  and  motors  now  manufactured  for  power  purposes  range 
through  all  the  sizes  up  to  100  H.  p.  and  are  adapted  to  all  classes  of 
stationary  work,  and  are  also  employed  to  a  considerable  extent  for 
the  operation  of  electric  launches.  These  machines  are  constructed 
with  a  single  coil,  with  wrought  iron  field  cores,  and  are  designed  to 
conform  to  the  natural  direction  of  the"  lines  of  force  about  a  bar  mag- 
net. The  fields  are  supported  on  a  heavy  base  arranged  to  slide  on 
ways  for  the  adjustment  of  the  belt  tension.  The  armature  shafts  are 
made  of  the  best  crucible  steel,  and  are  mounted  on  self-aligning,  self- 
oiling  boxes  with  phosphor  bronze  bearings,  the  boxes  having  capacity 
for  holding  a  large  quantity  of  oil. 

Another  particular  feature  of  the  Jenney  machines  are  the  sec- 
tional brushes  in  which  small  carbon  points  are  employed,  each  backed 
by  a  spiral  spring  which  insures  good  contact  with  the  minimum 
amount  of  friction,  and  allows  of  the  brush  adjusting  itself  to  the  sur- 
face of  the  commutator. 

The  company  is  named  for  Charles  D.  Jenney  who  devised  the 
motor  in  1886,  having  had  considerable  previous  experience  in  electric 
work.  Mr.  Jenney  was  associated  with  Van  Depoele  when  he  manu- 
factured his  first  generator  at  Detroit,  and  also  studied  at  the  Univer- 
sity at  Ann  Arbor,  Mich.,  under  Prof.  J.  W.  Langley,  where  he  experi- 


enabled  a  number  of  companies  to  put  on  the  market  some  excellent 
instruments  for  telephone  communication.  We  present  herewith  en- 
gravings of  the  transmitter  and  receiver  of  the  Columbia  Telephone 
Manufacturing  Company,  of  136  Front  Street,  New  York.  Telephones 
have  shown  their  value  in  a  number  of  street  railway  plants  for 
despatching  cars,  and  now  that  the  possibility  of  purchasing  instru- 
ments outright  at  a  low  figure  is  certain,  they  will  enter  much  more 
largely,  we  believe,  into  street  railway  service. 

The  long  distance  telephone  transmitter  of  the  Columbia  Tele- 
phone Manufacturing  Company  resembles  the  ordinary  type.  It  is  of  the 
microphone  pattern,  without  any  metal  contacts  or  adjustable  springs. 
The  speaking  diaphragm  is  made  of  a  layer  of  thin  veneer,  and  forms 
a  portion  of  the  top  of  the  box.  The  receiver  is  very  compact,  being 
three  and  five-eighths  inches  long,  and  two  and  three-fourths  inches 
at  the  broadest  end.  It  is  made  of  hard  rubber,  and  all  the  connec- 
tions are  made  inside,  so  that  there  are  no  thumb  screws  insight. 

This  company  has  also  on  the  market  an  automatic  switchboard 
for  central  stations,  by  which  all  operators  are  dispensed  with.  This 
device  especially  recommends  itself  to  all  places  where,  as  in  street 
railway  work,  a  private  exchange  would  be  used.  By  this  switchboard 
a  user  of  any  telephone  can  put  himself  in  direct  and  immediate  com- 
munication with  the  user  of  any  other  telephone.  This  is  accomplished 
by  providing  each  telephone  with  several  keys  by  which  one  can  call 
the  number  of  the  telephone  he  desires.  Thus,  if  he  should  wish  to 
call  up  telephone  No.  142,  he  goes  to  his  telephone,  presses  once  on 
the  100  key,  four  times  on  the  tens  key  and  twice  on  the  unit  key,  then 
rings  his  magneto  bell  which  sounds  the  alarm  bell  of  telephone 
No.  142.  When  the  receiver  is  placed  on  the  hook,  automatic  discon- 
nection is  immediately  made,  and  the  instrument  is  ready  for  another 
call.  All  this  is  done  absolutely  automatically,  and  no  additional  wires 
are  required  with  the  system. 

The  West  End  Street  Railway  Company,  of  Boston,  Mass.,  will 
build  a  new  power  house  in  East  Boston. 
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The  Works  of  the  Fulton  Foundry  &  Machine 
Company,  Brooklyn. 


The  group  of  views  given  herewith  shows  a  few  of  the  different 
departments  of  the  Fulton  Foundry  &  Machine  Works,  of  Brooklyn, 
N.  Y.  The  works  were  founded  in  1870,  and  the  numerous  departments 
are  provided  with  the  latest  improved  machine  tools  and  appliances  for 
turning  out  a  finer  grade  of  foundry  and  machine  work  for  which  this 
company  is  noted. 

The  works  are  located  on  Furman  Street,  near  Fulton  Ferry.  The 
main  building  is  a  four  story  brick  structure  having  a  frontage  of 
100  ft.  on  Furman  Street,  and  extending  through  the  block  to  Columbia 
Heights.  A  view  of  the  main  foundry  is  shown  in  the  lower  right  hand 
corner  of  the  group  of  views.    This  department  is  100  X  200  ft.,  and 


is  equipped  with  all  the  necessary  appliances  for  floor  and  bench  work 
and  the  heavier  castings.  Large  skylights  are  provided,  affording 
abundance  of  light  and  ventilation.  A  part  of  the  foundry  annex  with 
cone  room  and  cupola  is  shown  in  the  upper  left  hand  view. 

The  machine  shops,  which  are  four  in  number,  are  25  X  7°  ft- 
each,  and  are  fully  equipped  with  the  most  improved  types  of  machine 
tools,  together  with  a  number  of  machines  designed  by  the  company 
for  the  finishing  of  special  work.  One  of  these  departments  is  shown 
in  the  lower  left  hand  view  in  the  group. 

The  needle  room,  shown  in  the  upper  right  hand  corner,  is  located 
in  the  third  story  of  the  building  fronting  on  Columbia  Heights.  The 
dimensions  are  3OXT0oft. ,  and  it  is  provided  with  large  windows 
on  three  sides,  furnishing  sufficient  light  for  the  delicate  work  required 
in  this  department. 

One  of  the  specialties  of  this  company  is  the  manufacture  of  elec- 
trical machinery,  and  facilities  have  been  provided  for  turning  out  all 
kinds  of  power  and  lighting  appliances  trom  the  drawing  to  the  finished 
machine. 

In  addition  to  the  above  mentioned  shops,  there  are  numerous 
other  departments,  including  the  draughting  room,  wood  working  and 
pattern  shops,  with  facilities  for  making  wood  and  metal  patterns. 
There  are  also  shops  for  silver  and  nickel  plating,  enameling  and 
japanning,  and  a  complete  brass  foundry,  with  buffing  rooms  and  the 
necessary  machinery  tools  for  finishing  the  work. 

The  company  also  makes  a  specialty  of  experimental  model 
work,  an  important  feature  being  the  facilities  for  finishing  the  work 
complete  on  the  premises. 


The  works  are  under  the  supervision  of  the  proprietor,  E.  B. 
Wilcox.  Mr.  Wilcox  was  one  of  the  founders  of  the  Wilcox  &  Gibbs 
Sewing  Machine  Company,  and  has  had  long  experience  in  the  manu- 
facture of  high  grade  machinery.  A  view  of  Mr.  Wilcox's  office  forms 
the  center  of  the  group. 

An  Improved  Electric  Snow  Sweeper. 


The  Brooklyn  Railway  Supply  Company,  of  Stamford,  Conn., 
which  has  been  prominent  in  the  sweeper  business  for  a  good  many 
years,  has  placed  a  new  electric  sweeper  on  the  market.  This  machine 
is  designed  to  meet  all  the  requirements  of  the  electric  roads,  and  is 
claimed  lo  have  a  very  high  efficiency,  owing  to  the  manner  in  which 
it  is  constructed  and  the  way  the  broom  is  operated.    The  frame  is  of 


the  best  Eastern  white  oak  thoroughly  seasoned,  and  is  made  especially 
heavy  and  strong  to  fully  stand  any  strain  that  may  be  put  on  it.  It  is 
a  regular  double  ender.  There  is  a  broom  at  each  end  of  the  machine, 
and  each  broom  is  long  enough  to  sweep  the  entire  track  to  a  width  of 
eighteen  inches  outside  of  each  rail,  a  distance  wider,  it  is  claimed, 
than  any  other  machine.  Only  one  broom  is  in  operation  at  the  same 
time,  which  makes  it  very  easy  to  operate,  and  avoids  the  necessity  of 
employing  experienced  men  in  its  use. 

One  especial  advantage  in  using  this  machine  is  that  it  can  be  used 
on  any  standard  truck  that  is  now  on  the  market.  It  can  be  put  on 
and  taken  off  the  truck  like  any  car  body;  so  if  anything  should 
happen  to  the  truck  or  motors,  the  sweeper  can  be  changed  to  another 
truck  without  interrupting  the  work. 

The  nearness  of  the  sills  to  the  rail  (twenty-three  to  twenty-eight 
inches,  depending  on  the  height  of  the  truck)  gives,  it  is  claimed, 
double  the  strength  and  stability  of  other  types  of  snow  sweepers  that 
are  forty  inches  from  the  rail. 


A  Handsome  Publication. 


The  Portland  Railway  Company,  of  Portland,  Me.,  has  sent  us  a 
handsome  souvenir,  being  essentially  a  guide  to  the  points  of  interest 
on  the  line  of  the  street  railway  company  in  that  city  and  the  suburban 
branches.  The  pamphlet  gives  a  history  of  the  city,  a  description  of 
the  interesting  points,  picturesque  and  historical  points  about  the  city 
and  a  large  number  of  handsome  illustrations. 
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The  Walker  Standard  Generator. 


In  placing  upon  the  market  a  line  of  direct  current  generators  es- 
pecially designed  with  a  view  to  the  very  exacting  requirements  of 
railway  work,  it  has  been  the  aim  of  the  Walker  Manufacturing  Com- 
pany, to  avoid  as  fully  as  possible  the  introduction  of  novelties  and 
untried  features,  and  to  produce  a  type  of  machine  which  should  com- 
bine all  the  long  tried  and  well  proven  elements  of  dynamo-electric 
machinery  that  the  best  engineering  experience  could  suggest.  It  is 
confidently  believed  by  the  company  that  this  aim  has  been  accomplished 
in  the  apparatus  now  being  put  upon  the  market. 

In  general  these  machines  are  notable  for  their  beauty  and 
strength  of  design  and  their  commercial  efficiency.  The  frames,  ex- 
cepting the  largest  sizes,  are  cast  in  only  two  pieces — the  upper  half  of 
the  yoke  and  the  poles,  and  the  lower  half  of  the  same  with  the  stand- 
ards for  the  bearings. 

The  armature  is  proportionally  of  large  diameter,  is  of  very  low 


ing  through  them.  The  teeth  are  of  such  shape  that  they  effectively 
hold  the  windings  in  place  and  no  binding  wires  are  required  or  used. 

The  shaft  is  heavier  than  is  customary  in  usual  practice,  and  its 
journals  are  exceptionally  long  and  large  in  diameter,  thus,  at  the  same 
time,  both  reducing  the  pressure  persquare  inch  and  providing  a  larger 
cooling  surface,  and  in  practice  they  have  been  found  to  run  cool  and 
give  absolutely  no  trouble. 

The  magnets  are  of  the  well  known  iron  clad  type.  The  coils  are 
machine  wound,  the  shunt  series  being  made  up  in  separate,  independ- 
ent bobbins,  and  encased  in  the  same  manner  as  the  motor  coils,  with  a 
moisture  proof  covering.  This  method  renders  the  insulation  espec- 
ially effective  and  durable,  as  there  are  no  metallic  washers  or  spools, 
which,  being  very  difficult  to  insulate  properly,  have  consequently  often 
given  trouble  in  machines  of  other  makes  through  the  grounding  of  the 
coils.  The  coils  are  held  firmly  in  position  by  means  of  brackets  bolted 
to  the  pole  pieces.  Their  inside  dimensions  are  such  that  a  space  be- 
tween coil  and  pole  on  all  sides  allows  of  a  good  circulation  of  air.  By 
this  means  in  these  machines  a  lower  running  temperature  with  a  given 
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resistance  with  ample  cooling  surface,  and  will  stand  an  overload  of 
50  per  cent.,  without  the  least  injury  or  sparking  for  as  long  a  time  as 
the  emergencies  of  railway  practice  would  ever  be  likely  to  demand. 

It  is  of  the  iron  clad,  drum  type,  built  up  of  the  best  quality  of  an- 
nealed armature  iron.  The  plates  are  again  annealed  after  being 
punched,  and  then  insulated  with  a  thin  coating  of  enamel.  They  are 
compressed  into  a  solid  core  under  a  hydraulic  pressure  of  loo  tons. 
The  foucault  and  hysteresis  losses  are  reduced  to  a  very  small  amount. 

In  the  smaller  machines  the  windings  consist  of  heavy  copper 
wires  so  arranged  that  no  wires  cross  within  an  inch  of  one  another, 
and  there  are  no  joints  except  at  the  commutator  bars.  In  the  larger 
generators  flat  bars  are  used,  but  here  again  they  are  bent  to  shape 
before  being  applied  in  such  manner  that  there  are  no  joints  except  at 
the  commutator  end.  The  resistance  being  verv  low,  the  heat  loss  is 
small  and  the  armature  runs  cool  under  all  conditions.  The  winding  is 
the  two-path  type,  and  the  pole  shoes  and  armature  teeth  are  so  shaped 
that  there  is  absolutely  no  sparking  at  any  load,  and  no  shifting  of  the 
brushes  required. 

The  insulation  is  most  thorough,  and  will  readily  stand  ten  times 
the  normal  pressure.  The  insulating  material  is  a  combination  of  mica 
with  a  fibrous  material  of  great  toughness  and  durability,  and  it  is  every- 
where tested  to  5,000  volts  alternating.  This  type  of  winding  lends 
itself  admirably  to  the  most  perfect  insulation.  The  armature  body  is 
strongly  keyed  to  a  heavy  cast  center,  and  is  so  constructed  that  when 
running  both  it  and  the  armature  have  a  strong  current  of  air  circulat- 


amount  of  copper  is  attained  than  is  possible  with  the  metallic  spools 
used  by  other  makers. 

The  poles  are  made  of  soft  laminated  iron  cast  into  the  yoke. 
With  this  laminated  form  of  construction,  together  with  the  particular 
form  given  the  armature  tooth,  and  the  special  shape  of  the  polar  face 
adopted  atter  much  experimenting,  as  being  the  most  effective,  all 
heating  of  the  poles  from  eddy  currents  in  the  iron,  and  all  sparking 
and  shifting  of  the  neutral  point  has  been  entirely  overcome.  On  all 
sides  of  generators  the  magnet  yoke  is  cast  in  two  pieces,  and  the  top 
half  can  be  readily  lifted  off,  when  it  is  desired  to  remove  the  arma- 
ture. These  railway  generators  are  compound  wound,  and  can  be 
made  to  overcompound  any  amount  desired  up  to  20  per  cent.  They 
are  provided  with  a  hand  regulator  for  adjusting  the  shunt  coil,  this 
regulator  being  of  the  well  known  enamel  type,  occupying  avery  small 
amount  of  space  on  the  switchboard. 

The  bearings  are  of  the  -ball  and  socket,  self-oiling  type.  The 
frame  being  cast  in  one  piece  and  all  the  boring  being  done  in  one 
setting,  the  armature  is  always  necessarily  truly  concentric  with  the 
field  bore.  The  oil  rings  are  made  to  run  in  the  opposite  direction  to 
that  of  the  shaft.  By  this  means  a  more  efficient  deposition  of  the  oil 
is  obtained.  The  boxes  are  lined  with  the  best  quality  of  babbit  metal 
and  where  a  good  quality  of  oil  is  used  no  trouble  need  be  feared  from 
heating.  In  the  smaller  machines,  which  have  two  and  three  bearings, 
the  oil  wells  are  all  connected  together  by  half  inch  piping,  so  that  in 
renewing  the  oil  it  is  all  drawn  off  from  one  tap,  and  in  refilling  the 
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filling  of  one  reservoir  fills  all.  Sight  gauges  indicating  the  oil  level 
are  provided.  Special  precautions  are  also  taken  to  prevent  any  leak- 
age along  the  shaft. 

The  brushes  are  held  against  the  commutator  in  a  manner  that 
prevents  the  chattering  and  singing  noise  of  the  carbons,  and  causes 
them  to  wear  smoothly  and  evenly.  They  may  be  easily  and  quickly 
removed  for  inspection,  cr  dressing.  The  commutator  is  large  enough 
to  allow  of  ample  brush  area,  thus  permitting  the  brushes  to  run  with 
a  low  current  density  and  with  a  light  tension.  Coolness  in  running  is 
in  this  way  assured,  and  this  feature  is  also  aided  by  the  current  of 
air  which  constantly  circulates  through  the  interior  of  the  commutator 
shell.  The  field  and  armature  cables  are  brought  out  to  heavy,  sub- 
stantial terminal  blocks,  and  massive  clamps  are  provided  for  the 
switchboard  leads.  The  pulleys  provided  for  the  smaller  belt  driven 
machines  are  very  heavy  and  strong,  and  a  sub  base  is  provided  with 
belt  tightening  mechanism. 

The  standard  switchboard  is  of  the  panel  type,  each  panel  con- 
taining all  the  necessary  instruments  switches,  etc.,  corresponding  to 
one  generator. 


the  consideration  of  the  street  railway  fraternity.  Among  other  equip- 
ments this  company  has  filled  two  orders,  aggregating  100  motors,  for 
the  Cleveland  Electric  Railway  Company,  and  has  just  completed  its 


New  Motor  and  Controller. 


Engravings  are  shown  on  this  page  of  the  improved  type  "C"  motor 
and  series  parallel  controller,  manufactured  by  the  Steel  Motor  Com- 
pany, of  Cleveland,  O.  This  company  has  been  engaged  for  a  number 
of  years  in  supplying  repairs  for  all  types  of  motors,  and  is  therefore 
in  a  position  to  observe  the  undesirable  features  of  the  various  types, 
which  were  naturally  avoided  in  the  designing  of  its  own.  The  aim  of 
the  designers  has  been  to  produce,  first  of  all,  a  substantial,  well  built 
motor  of  few  parts,  simple  in  construction  and  easily  understood,  with 
all  parts  requiring  renewal  so  made  as  to  have  great  wearing  surface, 
and  replaceable  at  small  cost. 

The  motor  of  this  company,  shown  herewith,  is  claimed  to  possess, 
not  only  these  desirable  features,  but  to  also  be  high  in  electrical  and 
mechanical  efficiency,  and  to  be  the  lightest  motor  per  unit  of  actual 
horse  power  delivered  to  the  axle  on  the  market. 

The  armature  is  of  the  drum  type,  and  contains  ninety-nine  coils 
wound  in  slots,  the  wire  being  carried  well  below  the  surface  of  the 
core;  ample  provision  is  made  for  perfect  insulation.  The  fields  are 
wound  on  metal  shells,  thoroughly  insulated,  and  by  an  ingenious 
arrangement  of  the  pole  pieces,  the  armature  or  either  of  the  fields  can 
be  removed  independent  of  the  others. 

The  type  "C"  controller  (Fig.  2),  used  with  this  equipment,  is  de 
signed  to  have  all  the  advantages  of  existing  types  of  series  parallel 
controllers,  is  simple,  and  provided  with  a  device  whereby  a  single 
motion  of  the  reversing  lever  to  a  point  indicated,  makes  it  a  straight 
multiple  controller.    In  connection  with  the  double  fuse  box  (contained 


FIG.  2. — CONTROLLER — STEEL  MOTOR  CO. 


fourth  order  for  the  Allentovvn  &  Lehigh 
Valley  Traction  Company.  The  company 
is  now  working  on  120  motors  for  the 
Nassau  Electric  Company,  of  Brooklyn, 
N.  Y.,  as  well  as  on  a  number  of  smaller 
orders  for  different  parts  of  the  country. 


FIG.  1.— MOTOR— STEEL  MOTOR  CO. 

in  the  controller),  either  motor  can  be  cut  out  in 
an  instant,  and  without  leaving  the  platform. 

In  addition  to  the  regular  disks  separating  the 
contacts,  vulcabeston  guards  are  inserted  between 
them,  effectually  preventing  an  arc  from  forming. 
These  guards  are  hinged  at  the  side  of  the  con- 
troller, so  as  to  be  readily  thrown  back  when  the 
jacket  is  opened.  The  resistance  coil  used  in  start- 
ing the  car  gradually  is  simple  in  construction,  en- 
tirely protected  from  water,  and  practically  inde- 
structible in  ordinary  service.  A  unique  feature  of 
this  equipment  is  the  substitution  of  a  very  simple 
and  inexpensive  device  for  the  cutting  out  of  the 
loop  in  the  field  when  the  highest  speed  is  desired; 
the  device  is  isolated  from  the  motor  proper, 
and  so  arranged  in  connection  with  the  field  that 
most  of  the  danger  of  the  field  burning  out  by  an 
overcharge  of  current  is  eliminated.  The  manu- 
facturers have  not,  until  recently,  pushed  this  motor 
to  the  front,  preferring  to  await  the  test  of  actual  service  before  adver- 
tising it  extensively,  but  now,  after  two  years'  operation  under  various 
conditions  on  some  of  the  most  difficult  roads  in  the  country,  in  which 
the  motors  have  won  unstinted  praise,  they  offer  their  equipment  for 


The  Delaware  Valley  Railway  Com- 
pany, of  Stroudsburg,  Pennsylvania,  with 
a  capital  of  fi, 000, 000  was  chartered 
June  28.  The  officers  of  the  road  are: 
Ellicott  Fisher,  of  343  South  Front  Street, 
Philadelphia,  president;  Michael  W.  O'- 
Boyle,  secretary;  Simon  Friedberger, 
treasurer.  Mr.  Friedberger,  who  is  treas- 
urer, is  also  treasurer  of  the  Wakefield 
Electrical  Engineering  Company,  of 
Philadelphia.  Among  the  other  incorpo- 
rators are  G.  H.  Lang,  Joseph  S.  Potts- 
damer,  and  Louis  Lang.  The  com- 
pany will  construct  and  operate  forty 
miles  of  road,  from  Port  Jervis,  N.  Y., 


FIG.  3.— RESISTANCE  COIL  WITH  COVER  REMOVED— STEEL  MOTOR  CO. 

to  Stroudsburg,  Pa.;  a  large  force  of  men  will  commence  to  equip 
the  work  at  both  ends  of  the  line  at  once,  and  at  least  twenty-five 
miles  of  track,  it  is  asserted,  will  be  built  before  the  end  of  the 
present  year. 
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Automatic  Oiling  System. 


A  new  system  of  automatic  lubrication  for  central  station  ma- 
chinery has  recently  been  placed  upon  the  market  by  the  Wilson- 
Whiting-Davis  Oiling  Company,  of  the  Mutual  Reserve  Building,  New 
York.  The  system  insures  a  proper  delivery  of  oil  under  air  pressure 
to  all  moving  parts,  and  does  away  with 
manual  labor  required  where  hand  feed 
cups  are  used.  The  saving  in  oil  has  been 
found  to  be  from  20  to  40  per  cent. 
There  is  also  manifestly  a  great  saving  in 
attendance  for  a  varying  amount,  depend- 
ing on  the  number  of  attendants  em- 
ployed. The  system  is  also  positive  in 
its  action,  there  being  no  danger  of  neglect 
in  filling  the  cups  and  no  danger  of  the 
spilling  of  oil  about  the  floor. 

Fig.  1  shows  a  tank  into  which  the  oil 
is  pumped  from  a  supply  tank,  barrel  or 
filter,  as  the  case  may  be.  It  is  forced 
from  this  tank  by  means  of  air  pressure 
generated  by  a  Westinghouse,  or  other, 
air  pump,  to  the  various  points  to  be 
served,  the  oil  first  passing  through  filters 
below  the  tank  and  then  into  the  main 
line  of  piping.  The  oil  cups,  into  which 
the  oil  is  delivered  at  points  of  con- 
sumption, are  shown  in  Fig.  2.  They  are 
of  brass  or  nickel  plated,  and  are  tested 
to  stand  any  strain  which  can  be  brought 
upon  them.  Each  cup  is  controlled  by  a 
separate  valve,  and  may  be  adjusted  by  a 
screw  at  the  top,  so  as  to  exactly  regulate 
the  feed  while  permitting  the  instant 
flooding  of  any  bearing  if  required.  Each 
branch  of  piping  and  each  separate  ma- 
chine is  also  controlled  by  a  separate  valve; 
hence,  when  a  machine  is  idle  only  the 
one  valve  requires  closing  and  all  cups  on 
its  line  cease  feeding. 

The  waste,  which  is  very  small  in 
amount,  can,  if  required,  be  returned  to 
the  reservoir  by  the  gravity  pipe  system. 

Two  filters  are  provided  on  the  main 
supply  pipe  so  as  to  admit  the  use  of  one  in  ca?e  of  the  other  needing 
repairs  or  cleansing.    This  main  outlet,  inside  the  tank  extends  several 


of  substances  or  water,  the  same  may  be  drawn  off  by  sediment  cock 
and  branch  shown  below  the  tank. 

The  company  has  also  applied  the  system  to  cylinder  lubrication 
to  replace  the  ordinary  method  of  lubrication  in  which  the  oil  passes 
through  water.  The  system  employed  is  similar  to  that  already 
described  except  that  a  greater  pressure  is  employed,  it  being  neces- 
sary to  more  than  counterbalance  the  steam  pressure  in  the  pipes. 


FIG  2. — ENGINE  EQUIPPED  WITH  AUTOMATIC  OILING  SYSTEM. 


If  the  latter  is  sixty  pounds,  the  air  pressure  used  in  the  oiling  system 
would  be  about  sixty-five  pounds  and  the  oil  fed  to  the  cylinder  as 
through  an  ordinary  oil  cup. 

The  system  has  been  installed  in  a  number  of  stations  with  very 
successful  results.  Among  other  places  where  it  is  in  use  can  be  men- 
tioned the  lighting  plant  in  the  Equitable  Building,  120  Broadway, 
New  York.  Here  a  marked  saving  has  been  noticed  in  oil,  and  the 
system  is  giving  excellent  satisfaction. 

The  officers  of  the  company  are:  President,  William  Wilson,  Jr. ; 
first  vice-president  and  general  manager,  Morton  E.  Davis;  second 
vice-president,  James  M.  Wilson;  treasurer,  Charles  H.  Wilson;  secre- 
tary, Louis  A.  Chandler. 


FIG.  1 . — RESERVOIR — AUTOMATIC  OILING  SYSTEM. 

inches  above  the  bottom,  to  prevent  the  entrance  of  any  foreign  sub- 
stance into  the  main  feed  line;  when  the  gauge  indicates  the  presence 


An  Improved  Rail  Bond. 


We  illustrate  in  the  engraving  herewith  a  bond  which  is  intended  to 
carry  the  same  amount  of  current  as  triple  lacing  with  channel  pins. 
At  the  same  time  it  is  claimed  to  require  less  labor  and  be  more  relia- 
ble in  its  results.  It  is  made  out  of  soft  copper  rod  of  the  same  diam- 
eter as  the  hole  in  the  rail,  and  is  bent  and  slotted  at  each  end.  After 
being  inserted  in  the  rail  a  hardened  steel  wedge,  somewhat  larger 
than  the  slot,  is  driven  into  the  bond  at  the  bend.  It  is  forced  in  suffi- 
ciently lar  so  that  the  soft  copper  can  be  closed  over  it,  preventing  the 
wedge  from  slipping  out.    The  action  of  the  wedge  is  to  spread  the 


IMPROVED  RAIL  BOND. 

bond  over  the  edge  of  the  hole  in  the  rail,  and  to  force  apart  the  split 
ends  as  well. 

As  shown  in  the  cut,  the  web  of  the  rail  has  been  distorted  so  that 
the  work  which  the  wedge  does  can  be  more  clearly  seen.  In  this  way 
the  bond  is  practically  riveted,  and  a  perfect  and  permanent  contact, 
unaffected  by  any  vibration  of  the  rail,  is  obtained.  The  bond  can 
also  be  made  of  No.  0000  wire,  effecting  the  same  purpose  as  double 
lacing.  The  bond  is  manufactured  by  the  Technic  Electrical  Works 
of  Philadelphia. 

The  work  of  bonding,  as  stated  above,  can  be  done  very  rapidly, 
and  only  a  hammer  and  a  cold  chisel  to  open  the  slot  at  the  bend  are 
necessary. 


August,  1894.] 
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New  Type  of  Switchboard. 


The  General  Electric  Company  has  recently  brought  out  a  new 
type  of  panel  switchboard,  shown  herewith,  for  which  a  number  of 
special  advantages  are  claimed. 

Briefly,  the  system  of  the  switchboard  construction,  while  becom- 
ing greatly  simplified,  is  rendered  very  compact  and  convenient.  All 
the  instruments  necessary  for  the  control  of  each  generator  are  mounted 
together  on  an  incombustible  base,  and  are  electrically  connected 
before  leaving  the  factory.  Each  panel  may  be  erected  in  position 
without  difficulty  or  delay.  Being  of  uniform  size,  it  may  be  bolted  by 
the  side  of  other  panels  already  in  place,  and  the  switchboard  extended 
as  the  capacity  of  the  station  increases,  without  taking  away  from  its 
uniformity. 

These  new  standard  panels  are  known  as  type  "  K,"  and  are  con- 
structed in  capacities  of  from  200  to  3,000  amperes,  corresponding  to 
the  generator  outputs  of  from  100  to  1,500  K.  w.    The  controlling  de- 


NEW  TYPE  OF  SWITCHBOARD. 

vices  mounted  upon  each  panel  are  the  circuit  breaker,  current  indicator, 
rheostat,  main  field  and  lighting  switches,  together  with  the  lightning 
arrester  and  cut-outs  required  for  the  protection  of  generator  and 
instruments.  A  double  pole,  plug  switch  allows  of  connection  with 
either  a  portable  or  station  voltmeter  placed  in  some  convenient  posi- 
tion. The  panels  of  from  200  to  1,000  amperes  capacity  are  of  the 
same  width  and  height,  and,  in  the  latter  dimension,  are  similar  to  the 
feeder  panel.     The  illustration  shows  two  panels  of  400  amperes  each. 

The  automatic  circuit  breaker  is  intended  to  relieve  the  generator 
of  the  severe  strain  caused  by  short  circuit.  The  tripping  armature 
is  fitted  with  an  adjustable  spring  whereby  the  circuit  breaker  can  be 
set  to  open  at  any  desired  point  within  the  range  of  the  instrument. 
The  current  is  nominally  carried  through  a  main  contact  in  shunt  to  a 
contact  operating  within  a  magnetic  blowout.  Thus,  when  operating 
no  arc  occurs  at  the  main  contact.  This  circuit  breaker  will  effectually 
rupture  any  short  circuit,  however  severe.  The  armature  is  provided 
with  a  scale  eighteen  inches  long,  which  may  be  easily  read  at  a  dis- 
tance. The  positive  and  negative  main  switches,  and  the  station 
lighting  switch,  all  of  the  quick  break  type,  are  mounted  on  the  panel, 
the  equalizing  switch  being  mounted  on  a  pedestal  near  the  generators. 
In  the  lightning  arrester  the  special  feature  is  an  iron  clad  electric 
magnet,  in  the  field  of  which  are  two  carbon  points  slightly  separated, 
the  line  and  ground  each  being  connected  to  one  of  these  points.  The 
magnetic  blowout  principle,  as  in  the  automatic  circuit  breaker,  is  here 
employed  with  unvarying  reliability.    The  incombustible  controlling 


rheostat  is  placed  behind  the  board,  and  is  operated  by  a  hand  wheel 
shown  on  the  front.  The  generator  terminals  are  connected  by  a  small 
four-point  plug  switch  with  an  illuminated  dial  voltmeter  mounted  on 
an  adjustable  bracket  fastened  near  the  top  of  the  panel. 

'I  he  panels  are  supported  by  vertical  angle  irons,  tie  rods  and 
brackets.  They  are  wired  complete,  and  after  setting  in  place  it  is 
only  necessary  to  connect  the  leads  from  the  generators  and  bolt  in 
place  the  bus  bars  which  run  horizontally  back  of  the  switchboard. 


Motor  Driven  Radial  Drill. 


The  accompanying  illustration  is  of  a  new  half  radial  drill,  de- 
signed to  be  driven  by  a  direct  connected  motor.  The  motor  is  of  the 
iron  clad  type,  entirely  covering  the  armature,  pole  pieces  and  field  coils, 
with  commutator  and  brushes  extending  outside  of  the  motor  housing.  It 
is  free  from  external  magnetism,  which  is  necessary  in  order  to  keep 
small  particles  of  steel  and  iron  from  adhering  to  the  drill.  The  armature 
is  mounted  on  a  bronze  spider  which  is  attached  to  the  cone  pulley.  The 
controlling  lever  is  arranged  on  top  of  the  motor,  and  by  a  semi-cir- 
cular movement  of  the  same  all  forward  and  backward  speeds  may  be 
instantly  obtained ,  This,  together  with  the  back  gears  at  the  rear  of  the 
swinging  arm,  gives,  not  only  a  much  wider  range  of  speed  than  can 
be  obtained  by  a  cone  pulley,  but  a  much  more  finely  graduated  speed. 


MOTOR  DRIVEN   RADIAL  DRILL. 

The  column  swings  around  an  internal  stump,  and  rests,  at  its 
lower  flange,  A,  on  balls  to  insure  easy  movement.  The  thrust  on  the 
elevating  screw  at  C,  and  the  drill  spindle  at  B,  is  also  taken  up  by  ball 
bearings.  The  drill  head  is  moved  on  the  arm  by  a  hand  wheel,  rack 
and  spiral  pinion,  which  is  always  within  reach  of  the  operator.  The 
spindle  is  spring  balanced,  and  fed  by  a  rack  and  pinion  in  connection 
with  the  quick  return,  which  can  be  instantly  released,  a  valuable  feat- 
ure for  tapping.  The  feed  is  obtained  by  pin  gearing,  and  can  be 
changed  while  the  drill  is  running.  This  tool  is  built  by  the  Lodge  & 
Davis  Machine  Tool  Company,  of  Cincinnati,  O. 


High  Insurance  Rate  on  a  Car  House. 


An  extraordinarily  high  rate  of  insurance  has  been  fixed  by  the 
New  York  Tariff  Insurance  Association  upon  the  new  car  house  of  the 
Brooklyn  City  Railroad  Company,  at  Third  Avenue  and  58th  Street. 
The  structure  is  the  largest  of  its  kind  in  the  country,  and  covers  a 
block  700  X  200  ft.  Cars  are  stored  on  three  floors,  and  it  contains 
several  miles  of  tracks.  The  rate  fixed  for  insurance  on  the  building  is 
6  per  cent,  per  year,  and  on  the  contents  5.55  per  cent. 

For  the  last  three  years  the  City  Railroad  Company  has  insured 
its  own  property,  but  six  weeks  ago  it  was  decided  to  seek  insurance 
from  the  regular  companies.  The  rate  expected  was  1.5,  which  had 
been  what  was  charged  when  the  company  sought  insurance  before. 
But  the  advanced  rate  was  fixed  upon  the  excuse  of  an  increased  danger 
of  fire  from  the  use  of  electric  traction.  At  the  office  of  the  Tariff  Asso- 
ciation, in  New  York,  it  was  said  that  the  rate  had  not  been  advanced, 
for  there  had  been  no  rate  for  the  building  until  the  one  recently  fixed. 
It  was  decided  upon  from  experience  with  like  property  in  other 
parts  of  the  country.  There  have  been  large  losses  in  the  last  few 
years  where  electricity  was  used  as  a  motive  power. 
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The  Mather  Improved  Generator. 


The  generator  shown  in  Fig.  I,  and  which  has  recently  been  put 
on  the  market  by  the  Mather  Electric  Company,  of  Manchester, 
Conn.,  is  of  an  entirely  new  design  and  contains  a  number  of  impor- 
tant features.  The  railway  generators  are  wound  for  a  nominal  voltage 
of  500,  but,  having  a  rheostat  in  the 
field  circuit,  the  potential  can  be  raised 
to  600  volts  without  undue  heating, 
and  even  50  per  cent,  overloads  will  be 
borne  for  short  periods  without  injury 
to  the  machine. 

Automatic  alignment  is  secured  by 
the  use  of  ball  bearings,  which  adjust 
themselves  and  can  never  bind  on  the 
shaft.  The  supports  for  the  bearings 
and  the  entire  bed  plate  are  cast  in 
one  piece,  a  construction  which  gives 
great  strength  and  rigidity  to  the  bear- 
ings, and  secures  the  greatest  possible 
freedom  from  vibration.  There  are 
four  sets  of  brushes  used,  each  brush 
being  held  in  an  independent  holder. 

The  armature  core  is  built  up  with 
thin  disks  of  soft  iron  which  are  forced 
together  under  pressure  and  rigidly 
keyed  to  the  shaft.  All  washers  used 
are  first  treated  to  an  improved  anneal- 
ing process,  with  the  result  that  the 
armatures  when  revolving  in  the  most 
intense  magnetic  field  will  only  heat 
up  to  a  few  degrees  above  the  sur- 
rounding temperature.  The  greatest 
care  is  taken  in  the  insulation  of  these 
armatures.  Before  winding,  there  is 
fitted  into  each  slot  a  carefully  made 
mica  duct,  through  which  the  wire  is 

wound,  and  nothing  but  the  very  best  mica  and  insulating  material  is 
used  throughout  the  whole  construction. 

The  winding  is  of  the  simplest  form  possible;  the  simplicity  being 
particularly  noticeable  at  the  ends,  where  the  wires,  instead  of  being 
overlapped  and  bunched  together,  stand  out  from  the  core  and  from 
each  other,  thus  allowing  free  circulation  of  air  around  every  con- 


raising  one  of  the  field  castings.  The  winding  is  so  compounded  that, 
as  the  current  supplied  to  the  circuit  increases,  the  voltage  rises  suffi- 
ciently to  make  up  for  the  loss  of  drop  in  the  circuit,  or  for  a  variation 
in  the  speed. 

One  peculiar  feature  is  the  employment  of  cast  steel  in  the  fields, 
which  increases  the  efficiency  and  gives  nearly  double  the  magnetic 
field  possible  where  cast  iron  is  used.    Another  advantage  in  the  use 


FIG.  2.— ARMATURE— MATHER  ELECTRIC  RAILWAY  GENERATOR. 


of  cast  steel  in  the  fields  lies  in  the  fact  that  the  motion  of  the  armature 
is  practically  powerless  to  disturb  the  lead,  and  consequently  the  ma- 
chine may  be  operated  under  full  load  within  the  limit  of  its  capacity, 
and  even  under  a  load  considerably  exceeding  its  normal  capacity, 
without  shifting  the  brushes  and  without  sparking  at  the  commutator. 
The  commutator  is  of  exceedingly  massive  and  substantial  construe- 


FIG.  1.— MATHER  ELECTRIC  RAILWAY  GENERATOR. 


ductor.  No  wires  having  a  large  difference  of  potential  are  adjacent 
to  one  another. 

The  necessary  voltage  is  secured  by  revolving  a  comparatively 
small  number  of  coils  of  wire  in  a  powerful  magnetic  field,  rather  than 
by  using  a  large  number  of  coils  and  weak  field,  as  is  the  usual  practice. 
The  small  amount  of  wire  on  these  armatures  results,  in  great  measure, 
in  the  absence  of  sparking  at  the  brushes. 

The  field  consists  of  four  steel  castings  which  are  rigidly  bolted 
together,  and  which,  in  turn,  are  bolted  to  the  cast  iron  frame,  or  bed 
plate.  The  exciting  coils  are  compound  wound  on  metal  bobbins, 
which  can  be  readily  slipped  on  or  off  by  loosening  a  few  bolts  and 


tion.  Drop  forged,  pure  lake  copper  bars  and  the  best  mica  are  used 
throughout.  By  a  peculiar  construction  of  the  commutators,  it  is  an 
absolute  impossibility  for  any  bar  to  work  loose  while  the  commutator 
is  on  the  shaft. 

The  Mather  Company  writes  us  that  it  is  also  prepared  to  furnish 
complete  station  equipments,  including  marble  or  slate  switchboards 
and  the  latest  improved  station  appliances  of  its  own  manufacture, 
such  as  switches,  ammeters,  voltmeters,  lightning  arresters  and  auto- 
matic circuit  breakers. 

After  a  series  of  careful  experiments,  the  company  has  placed  on 
the  market  an  improved  automatic  circuit  breaker,  for  which  the  claims 
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of  simplicity  and  reliability  are  made.  It  consists  of  an  electro-mag- 
net in  series  with  a  double  break  switch.  When  the  current  exeeds  a 
certain  predetermined  limit,  the  electro-magnet  releases  a  trigger  or 
latch,  and  the  switch  is  opened  by  a  powerful  spring.  The  circuit  is 
not  entirely  broken  at  the  moment  when  the  contact  terminals  attached 
to  the  lever  arm  leave  the  jaws  of  the  switch,  two  carbon  pencils  car- 
ried by  the  lever  arm  still  making  contact  with  carbon  plates  con- 
nected to  the  jaws  of  the  switch.  The  final  break  occurs  between  the 
carbon  pencils  and  plates,  and  the  metal  jaws  of  the  switch  are  thus 
protected. 

Adjustments  for  different  currents  are  secured  very  readily  with 
little  trouble. 

These  automatic  circuit  breakers  are  equally  well  adapted  for  use 
on  lighting  as  well  as  railway  generators,  and  the  company  earnestly 
recommends  their  use  as  a  reliable  safeguard  against  overloading  of 
machines. 

The  company  is  prepared  to  furnish  lightning  arresters  of  improv- 
ed form,  which,  in  actual  practice  for  a  long  time,  have  proved  them- 
selves absolutely  reliable. 

The  company's  plant,  covering  a  number  of  acres  of  ground,  is 
situated  in  Manchester,  Conn.,  on  the  main  line  of  the  New  York  & 
New  England  Railroad,  allowing  the  best  of  shipping  facilities.  The 
company  has  recently  completed  an  extension  to  its  plant  in  the  form 
of  an  iron  building  300  X  5°  ft. ,  for  an  erecting  shop,  constructed  by 
the  Berlin  Iron  Bridge  Company,  and  fitted  with  an  electric  traveling 
crane  and  extra  heavy  machinery,  especially  adapted  for  expeditious 
handling  of  large  generators  up  to  500  K.  vv.  in  capacity.  The  entire 
plant  is  operated  by  electric  motors,  thus  giving  an  exceedingly  satis- 
factory and  practical  demonstration  of  the  advantages  of  this  system  of 
power  distribution. 


Iron  Armored  Insulating  Conduit. 


A  system  of  iron  armored  insulating  conduits  has  been  brought 
out  by  the  Interior  Conduit  &  Insulation  Company,  of  New  York.  The 
system  is  designed  for  the  interior  wiring  of  buildings,  and  has  been 
found  most  successful  on  account  of  its  flex- 
ibility and  indestructibility. 

As  in  the  case  of  the  brass  armored  conduit, 
the  Interior  Conduit  &  Insulation  Company  is 
also  the  pioneer  with  insulated  iron  armored 


of  J.  H.  Bickford  were  presented  in  better  shape  than  those  of  any 
other  competitor,  as  they  included  complete  working  details.  The 
design  however,  submitted  by  Mr.  Bickford,  was  for  a  car  barn  larger 
than  was  called  for  by  the  advertisements  for  the  competition,  and  as 
his  plans  did  not,  therefore,  strictly  conform  to  the  requirements  of  the 
competition,  the  third  prize  was  awarded  him  for  the  general  merit  of 
the  plans  submitted  by  him. 

A  decision  in  regard  to  the  second  series  of  prizes  offered  by 
Mr.  White  for  an  article  on  the  best  method  of  operating  parks  in 
connection  with  street  railways  has  not  yet  been  reached. 


Feeder  Wire  Splicer. 


This  device  was  brought  out  last  year  by  the  Ohio  Brass  Com- 
pany, of  Mansfield,  O.,  and  has  met  with  almost  universal  approval 
from  construction  men.  Besides  making  a  practically  perfect  joint  in 
the  feeder  wire,  it  saves  enough  time  over  the  ordinary  way  of  splicing 
to  more  than  pay  for  its  first  cost.  It  can  be  used  as  a  permanent  or 
temporary  connector. 

In  making  a  splice  the  insulation  is  first  removed  and  the  halves  of 
the  splicer  are  placed  over  the  abutting  ends  of  the  bare  wire.  The 


FEEDER  WIRE  SPLICER. 

nuts  are  then  screwed  on  the  tapered  ends  of  the  splicer  which  is 
slightly  corrugated  on  the  inside,  thus  securely  clamping  the  wire. 
Solder  can  be  poured  through  a  slot  provided  for  this  purpose. 

A  joint  made  in  this  way  is  but  a  trifle  larger  than  the  wire,  and  is 
of  low  resistance  and  great  strength,  the  average  electrical  resistance 
.02  of  an  ohm  and  the  mechanical  strength  of  the  joint  being  more  than 
being  than  the  wire  itself. 


Electric  Railway  Construction  in  Chicago. 


IRON  ARMORED  CONDUIT,  ELBOW  AND  JUNCTION  BOX. 

conduit.  The  latter  consists  essentially  of  plain  insulating  tubing 
placed  within  a  lap  seamed,  wrought  iron  pipe,  one  eighth  of  an  inch  in 
thickness.  The  conduit  possesses  all  the  qualities  of  gas  and  water 
pipe,  and  by  means  of  tools  for  cutting,  threading,  etc.,  the  iron  insu- 
lated junction  boxes,  elbows,  couplings,  etc.,  can  be  installed  with 
equal  ease.    We  present  herewith  a  few  views  of  the  conduit. 


The  Prizes  Awarded  in  the  Car  House  Com= 
petition. 


The  prizes  in  the  competition  for  the  best  design  for  a  car  house, 
offered  in  our  June  issue  by  J.  G.  White,  the  electrical  engineer,  were 
awarded  last  month  as  follows: 

First  prize,  $100,  to  D.  M.  Pratt,  engineer  Pennsylvania  Steel 
Company,  Steelton,  Pa. 

Second  prize,  $50,  to  D.  B.  Banks,  engineer  Baltimore  Traction 
Company,  Baltimore,  Md. 

Third  prize,  $25,  to  J.  H.  Bickford,  Salem,  Mass. 

Fourth  prize,  $5,  to  F.  J.  Tone,  Pittsburgh,  Pa. 

Fifth  prize,      $5,  to  William  P.  Anderson,  Baltimore,  Md. 

Sixth  prize,     $5,  to  W.  Nelson  Smith,  New  Orleans,  La. 

Seventh  prize,  $5,  to  A.  S.  Krotz,  Springfield,  O. 

Eighth  prize,  $5,  to  J.  S.  Hill,  Lafayette,  Ind. 

The  committee  of  award  consisted  of  three  gentlemen,  including 
Edward  E.  Higgins  and  two  others  experienced  in  street  railway  con- 
struction, but  who  do  not,  for  business  reasons,  wish  to  have  their 
names  known.  G.  W.  Davenport,  who  was  to  have  been  one  of  the 
judges,  was  unable  to  act  on  account  of  illness.  The  committee  wishes 
to  state,  in  connection  with  this  matter,  that  the  plan  and  specifications 


The  electric  roads  in  Chicago  are  going  forward  at  a  pace  that  is 
astonishing.  Not  only  are  new  lines  projected  in  many  of  the  suburbs 
and  outlying  districts  of  the  city,  but  the  older  roads  formerly  operated 
by  animal  power  are  making  extensive  preparations  to  replace  their 
horses  with  electric  motors.  Almost  without  exception  the  franchises 
asked  for  by  the  companies  operating  the  North,  West  and  South  Sides 
systems  have  been  granted,  and  the  necessary  ordinances  have  been 
finally  signed  by  Mayor  Hopkins,  although  the  stipulations  in  some 
instances  are  rather  burdensome  to  the  street  railway  com- 
panies. In  less  than  two  years  Chicago  will  have  a  system 
of  surface  electric  roads  that  in  the  extent  of  territory 
covered  will  surpass  anything  yet  constructed.  In  addition 
to  this  there  is  every  probability  that  at  least  three,  and 
perhaps  four,  of  her  elevated  railroad  systems  will  in  the 
same  period  be  equipped  with  electricity.  The  Chicago 
City  Railway  Company  has  been  granted  the  right  to  equip 
with  the  overhead  system  nearly  all  of  its  existing  horse 
car  lines,  including  the  Indiana  Avenue  line,  and  construc- 
tion work  will  begin  at  once. 

During  the  month  the  control  of  the  Lake  Street  elevated 
has  passed  into  the  hands  of  Mr.  Yerkes  and  his  friends. 
The  board  of  directors  now  includes  Mr.  Lauderbach,  of  the 
Northwestern  elevated    road,    Mr.   Furbeck,  the  general 
manager  of  the  North  Chicago  road,  and  Mr.  Parsons,  the 
general  manager  of  the  West  Chicago  lines.    This  deal 
practically  consolidates  the  Northwestern  and  the  Lake 
Street   elevated  roads,  and  the  construction  work  on  these  lines  will 
now  be  carried  on  without  interference  with  each  other.    Both  roads 
will  be  equipped  electrically,  and  the  presence  of  B.  E.  Sunny  on  the 
board  of  directors  of  the  Lake  Street  elevated  makes  it  quite  certain 
that  the  equipment  of  the  lines  will  be  similar  to  that  used  on  the  In- 
tramural road  at  the  World's  Fair. 


Street  Railway  News, 

New  Roads. 

Ambler,  Pa. — The  Ambler  Electric  Railway  Company  was  in- 
corporated June  iy,  with  a  capital  stock  of  f  12,000.  Jas.  W.  Shepp, 
of  Philadelphia,  is  the  president  of  the  company.  Others  interested 
are  N.  H.  Lazelere,  of  Norristown,  Pa.,  and  Wellington  B.  Krick,  of 
Reading,  Pa. 

Argentine,  Kan. — At  a  recent  meeting  of  the  Argentine  City 
Council,  Ernest  L.  Engeren  and  others  made  application  for  a  fran- 
chise for  an  electric  road,  beginning  near  the  Southern  Bridge,  cross- 
ing the  wagon  viaduct  and  running  on  Silver  Avenue. 

Bath,  IVle. — The  Bath  Street  Railway  has  proved  so  successful 
that  there  is  talk  now  of  another  line  to  be  put  in  by  an  entirely  new 
company.  The  idea  is  to  connect  with  the  present  system  at  the 
southern  end  and  run  to  Phippsburg  Center,  a  distance  of  three  or 
four  miles. 

Belleville,  III. — An  ordinance  has  been  presented  to  the  City 
Council  granting  a  franchise  to  the  St.  Louis  &  Belleville  Railway 
Company  to  construct  an  electric  railway  through  West  Belleville,  and 
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over  Franklin  Street  to  Illinois  Street,  in  this  city.  The  company 
proposes  to  build  an  electric  line  from  East  St.  Louis  to  Belleville  over 
the  St.  Clair  turnpike. 

Bluff  City,  111.  —  Bluff  City  Electric  Street  Railway  Company 
was  incorporated  June  28,  with  a  capital  stock  of  $200,000.  The  incor- 
porators are  Dewitt  L.  Jones,  S.  D.  Talcott  and  Chas.  Whitney. 

Broad  Ripple,  Ind. — The  Town  Board  has  granted  a  fifty 
year  franchise  to  the  Indianapolis  &  Broad  Ripple  Rapid  Transit  Com- 
pany.   The  company  may  use  any  motive  power  but  steam. 

Cincinnati,  O. — O.  B.  Brown,  of  Dayton,  recently  appeared 
before  the  County  Commissioners  for  the  purpose  of  securing  the 
right  of  way  over  the  Paddock  Road  for  the  Cincinnati,  Middletown  & 
Dayton  Traction  Company,  which  proposes  to  build  and  operate  an 
electric  road  between  this  city  and  Dayton. 

The  Commissioners  of  Hamilton  County  have  granted  the  Cin- 
cinnati, Middletown  &  Dayton  Traction  Company,  which  was  recently 
incorporated  for  the  purpose  of  building  an  electric  railway  between 
Cincinnati  and  Dayton,  the  right  to  construct  and  operate  the  road 
from  Avondale  to  Carthage.  Construction  must  be  commenced  by 
January  I,  1895,  and  be  completed  not  later  than  January  1,  1897. 

Cleveland,  O.—  The  Cleveland  &  Elyria  Railway  Company 
was  incorporated  recently  by  Benjamin  F.  Phinney,  Jay  Comstock,  J. 
M.  Gasser,  H.  D.  Coffinberry  and  Dallas  Bebe.  The  capital  stock  is 
$100,000.  The  company  proposes  to  build  a  railway  line  to  be  oper- 
ated by  electric  or  other  motive  power  between  Cleveland  and  Elyria, 
for  the  purpose  of  conveying  passengers,  freight,  express  matter  and 
the  United  States  mails  between  the  two  points  named. 

Columbus,  O. — It  is  reported  that  a  company  of  New  York 
capitalists  has  been  organized  for  the  construction  and  maintenance  of 
an  elevated  railroad  in  Columbus.  It  is  to  be  operated  in  connection 
with  the  Columbus  and  Johnston  and  the  Columbus  and  Harrisburg 
lines,  and  the  plan  includes  an  electric  road  to  be  built  to  the  Licking 
reservoir  and  Zanesville. 

Defiance,  O. — The  Defiance  Light  &  Railway  Company,  of 
Defiance,  has  been  incorporated  by  Samuel  L.  Nelson,  Charles  E. 
Miley.  Alvaro  S.  Krotz,  Lawrence  L.  Minor  and  Oscar  T.  Martin.  The 
capital  is  $100,000. 

Duluth,  Minn. — Articles  of  incorporation  have  been  filed  by 
the  Duluth  &  Superior  Traction  Company,  the  incorporators  being 
Frank  Bergen,  of  Elizabeth.  N.  J.;  Edward  J.  Douglas,  of  Philadel- 
phia and  John  H.  Davis,  of  New  York.  The  capital  stock  of  the  com- 
pany is  $2,"ooo,ooo.  Its  object  is  to  construct  and  operate  a  system  of 
electrical  street  railways  in  Duluth,  Minn.,  and  Superior,  Wis. 

Essex,  Conn. — There  is  a  movement  under  way  to  construct 
an  electric  railway  from  Essex  to  Ivoryton. 

Fort  Dodge,  la. — The  City  Council  has  granted  a  franchise 
for  twenty-five  years  to  S.  T.  Meservey  for  a  street  railway  and  elec- 
tric lighting  plant. 

Homestead,  Pa. — A  contract  for  building  the  new  line  of  the 
Homestead  Street  Railway  Company,  between  Homestead  and  Pitts- 
burgh, has  been  let  to  the  New  York  Electric  Construction  &  Engineer- 
ing Company.    The  work  is  to  be  commenced  by  October  1. 

Kansas  City,  Kan.— The  Stock  Yards  &  Northwestern  Rail- 
way Company  has  asked  the  City  Council  for  a  franchise  for  a  street 
railway  running  from  the  stock  yards  to  the  northwestern  part  of  the 
city. 

Newark,  N.  J. — A  certificate  of  incorporation  of  the  North 
Jersey  Street  Railway  Company  has  been  filed.  The  incorporators 
are  James  K.  Corbiere,  of  Caldwell;  Daniel  V.  Harrison,  William  H 
Power,  of  Montclair;  James  C.  Beach,  Samuel  M.  Barrett,  of  Bloom- 
field,  and  others.  It  is  capitalized  at  $5,000,000.  The  company  will 
operate  in  Newark. 

Philadelphia,  Pa.— The  Aramingo  Avenue  Passenger  Rail- 
way Company,  and  the  East  Aramingo  Avenue  Passenger  Railway 
Company  were  incorporated  June  21,  with  a  capital  stock  of  $12,000 
and  $18,000  respectively.  Henry  C.  Moore,  624  N.  22d  Street,  Phila- 
delphia, is  president  of  both  companies.  Others  interested  are  Henry 
M.  DuBois,  David  C.  Golden  and  Hyland  C.  Murphey,  all  of  Phila- 
delphia. 

Phillipsburg,  Pa.— With  Charles  A.  Bragg,  of  Philadelphia, 
as  one  of  the  incorporators,  the  Clearfield  Traction  Company,  of  Phil- 
lipsburg, was  chartered  Jluy  18.    Its  capital  is  $10,000. 

Plainville,  Conn.— The  Bristol  &  Plainville  Tramway  Com- 
pany has  made  application  to  the  Selectmen  of  this  place  for  right  to 
lay  tracks  in  the  streets. 

Rutland,  Vt. — A  new  street  railway  company  has  been  organ- 
ized here,  to  be  known  as  the  City  Electric  Company.  The  following 
are  the  officers:  President,  E.  A.  Morse;  secretary,  James  Carruthers; 
treasurer,  H.  O.  Edson.  The  capital  stock  of  the  company  is  $100,000. 
The  company  will  begin  the  construction  of  the  road  as  soon  as  the 
city  will  grant  permission. 

Scranton,  Pa.— The  Scranton  North  End  Street  Railway 
Company  was  incorporated  July  10,  with  a  capital  stock  of  $20,000. 
Lemuel  Amerman,  of  Scranton,  is  president  of  the  Company.  Other 
stockholders  are  Plummer  S.  Page,  Henry  H.  Archer,  Robert  C. 
Adams  and  Louis  A.  Watres.all  of  Scranton. 

There  was  chartered,  July  20,  the  Lackawanna  Valley  Traction 
Company,  of  Scranton;  capital,  $400,000.  Lieutenant  Governor  Watres 
and  ex-Congressman  Amerman  are  two  of  the  incorporators. 

Skowhegan,  Me.— The  Skowhegan  &  Norridgewock  Street 
Railway  &  Power  Company  has  organized  by  the  election  of  W.  H. 
Wildes,  of  Skowhegan,  president;  I.  C.  Libby,  of  Waterville,  treasurer; 
A.  R.  Bixby,  clerk;  A.  F.  Gerald,  of  Fairfield,  manager,    The  capital 


stock  is  $50,000.  The  building  of  the  road  is  let  to  the  Worcester  Con- 
struction Company,  of  Massachusetts,  and  the  company  expects  to  have 
the  road  running  early  in  September. 

Stillwater,  Minn. — The  Stillwater  Electric  Railway  Company 
has  been  organized  here.  The  new  company  is  organized  with  a 
capital  stock  of  $75,000,  and  succeeds  the  Stillwater  Street  Railway 
Company.  J.  C.  Nethaway,  of  Stillwater,  is  secretary,  and  Allan 
Curtis,  of  Boston,  president. 

Tonawanda,  N.  Y.—  Mr.  West,  contractor  for  the  electric 
railroad  from  Tonawanda  to  Sanborn,  a  distance  of  six  miles,  is  re- 
ported to  have  said  he  intends  to  commence  the  work  shortly. 

Washington,  D.  C. — A  project  for  an  electric  railroad  be- 
tween Washington  and  New  York  has  been  brought  before  Congress  in 
a  bill  for  the  incorporation  of  the  National  Rapid  Transit  Railway 
Company.  Ex- Representative  Hemphill,  of  South  Carolina,  and 
Washington  capitalists  are  interested  in  the  road. 

Wilmerding,  Pa. — The  Pitcairn,  Wilmerding  &  Braddock 
Street  Railway  Company  was  incorporated  July  19.  with  a  capital 
stock  of  $21,000,  to  construct  and  operate  an  electric  railway  at  Wil- 
merding, Allegheny  County.  The  president  of  the  company  is  W.  J.  K. 
Kline,  of  Greensburg;  and  others  interested  are  H.  L.  Castle,  of  Pitts- 
burgh, and  S.  A.  Taylor,  of  Wilkinsburg. 

Yonkers,  N.  Y. — The  North  &  South  Electric  Railway  Com- 
pany has  been  incorporated  to  construct  a  street  surface  road,  about 
five  miles  in  length,  in  Yonkers,  the  northern  terminus  to  be  in  the 
vicinity  of  Shonnard  Place  and  North  Broadway,  and  the  southern 
terminus  to  be  the  southern  boundary  of  the  city  of  Yonkers  on  South 
Broadway.  The  capital  is  $50,000.  The  directors  are  William  Delavan 
Baldwin,  S.  T.  Hubbard,  John  C.  Shotts  and  T.  H.  Silkman,  of  Yonkers, 
and  others. 


New  Publications. 


The  Best  Light  for  City  Railway  Cars.    Published  by  the  Safety 

Car  Heating  &  Lighting  Company,  New  York. 

This  is  a  handsomely  printed  and  tasteful  circular  issued  to  pre- 
sent the  advantages  of  gas  lighting  for  street  cars.  The  success  of  the 
Pintsch  gas  as  an  illuminant,  as  our  readers  well  know,  has  been  phe- 
nomenal, and  that  the  system  is  equally  well  adapted  for  street  railway 
cars,  the  well  lighted  cars  of  the  Broadway,  Third  Auenue  and  other 
roads  using  this  system  show.  The  circular  presents  views  of  the  cars 
on  a  number  of  lines  using  this  system,  and  gives  extracts  from  the 
daily  press  and  opinions  of  users  as  to  its  desirability  and  value. 

Electricity  One  Hundred  Years  Ago  and  Today.  With  copious 
Notes  and  Extracts.  By  Edwin  J.  Houston,  Ph.  D.,  New  York. 
The  W.  J.  Johnston  Company,  Limited,  253  Broadway.  199  pages, 
illustrated.    Price  $1.00. 

This  book  gives  a  brief  review  of  the  advance  in  electrical  science 
made  during  the  last  centurv,  and  contains  the  text  of  a  lecture  orig- 
inally delivered  before  the  Electrical  Section  of  the  Brooklyn  Institute. 
In  its  present  form  the  text  is  amplified  by  foot  notes  containing  much 
interesting  historical  data.  Professor  Houston  throws  much  new  light 
on  the  date  of  electrical  discoveries,  and  shows  among  other  points 
that  Davy  was  not  the  inventor  of  the  carbon  voltaic  arc,  but  was  an- 
ticipated by  many  others. 

The  Railway  Surgeon.    Vol.  1.    No.    1;  $5  a  year.    The  official 
organ  of  the  National  Association  of  Railway  Surgeons.  Pub- 
lished every  other  Tuesday.    Monadnock  Block,  Chicago,  111. 
The  National  Association  of  Railway  Surgeons  is  one  of  the  most 
successful  of  the  many  organizations  connected  with  the  railway  ser- 
vice.   Railway  surgery  forms  a  distinct  branch  of  the  science  of  surgery 
in  general,  and  there  are  many  classes  of  injuries  which  pertain  partic- 
ularly to  this  department.    There  are  also  many  other  questions  which 
come  up  in  railway  service,  such  as  the  proper  sanitation  of  railway 
cars,  which  are  peculiarly  within  the  province  of  the  railway  surgeon. 
We  welcome  this  latest  publication,  and  particularly  recommend  it  to 
the  heads  of  the  medical  departments  of  our  street  railway  companies. 

General  Information  in  Regard  to  Electric  Installations.  Published 

by  Allgemeine  Elektricitats  Gesellscha/t ,  Berlin. 

This  is  a  very  handsome  catalogue  of  over  200  pages,  printed  in 
two  colors,  and  giving  a  good  deal  of  valuable  information,  with  illus- 
trations of  the  machines  and  other  appliances  supplied  by  this  com- 
pany, which  manufactures  apparatus  for  all  branches  of  electrical 
work.  The  book  is  bound  in  white  ivory  celluloid,  and  bears  upon  the 
front  cover  the  name  and  trademark  of  the  company.  On  the  four 
inside  cover  pages  of  the  book  are  printed  handsome  colored  maps  of 
Europe,  Germany  and  the  two  hemispheres.  This  company,  whose 
work  abroad  we  have  had  frequent  occasion  to  describe  and  commend, 
has  recently  decided,  we  understand,  to  engage  in  the  electric  railway 
business  in  America. 

The  Report  of  the  Eleventh  Annual  Meeting  of  the  Street  Railway 
Association  of  the  State  of  New  York. 

The  annual  report  of  the  Rochester  meeting  of  the  New  York 
Street  Railway  Association  has  been  received.  It  is  uniform  in  size 
with  the  other  reports,  and  contains  in  addition  to  the  proceedings  of 
the  convention  several  notes  by  Mr.  McTighe,  whose  paper  on  return 
circuits  of  electric  railways  was  read  at  the  convention,  upon  certain 
points  brought  up  during  the  discussion.  A  copy  of  the  constitution 
and  by-laws  of  the  Association  is  also  printed,  together  with  the  special 
committees  for  1894,  which  consist  of  Major  George  W.  McNulty,  who 
will  present  a  paper  on  "  Recent  Improvements  in  Cable  Practice," 
and  J.  B.  Craven,  of  Buffalo,  who  will  present  a  paper  on  "  Economy 
in  Electric  Power  Stations." 
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Electrical  Engineering  Leaflets.    By  E.  J.  Houston, and  A.  E.  Ken- 
nelly.    Published  by  the  Electrical  Engineer,  203  Broadway,  New 
York. 

We  are  in  receipt  of  the  first  four  numbers  of  three  series  of  leaflets 
prepared  by  Messrs.  Houston  and  Kennelly  for  the  use  of  students  of 
electrical  engineering.  There  are  three  grades,  the  elementary,  inter- 
mediate and  advanced,  so  that  each  student  can  select  whichever  is 
most  suited  to  his  requirements.  Each  grade  is  designed  as  a  complete 
course  in  itself.  The  subscription  price  is  $3  for  each  series  of  thirty- 
five  issues. 

We  consider  this  work  an  important  one  from  an  educational  stand- 
point, and  believe  that  it  will  be  found  a  valuable  aid  to  the  acquisition  of 
knowledge  of  the  underlying  principles  of  electricity  and  magnetism. 

 mm  1  ■  1  m>  

Personal. 


Mr.  George  E.  Pratt,  of  the  Jackson  &  Sharp  Company,  Wil- 
mington, Del.,  was  in  New  York  last  week. 

Mr.  M.  G.  Hubbard,  Jr.,  chief  engineer  of  the  McGuire  Manufact- 
uring Company,  of  Chicago,  was  in  the  East  last  month  on  a  business 
trip. 

Mr.  Henry  Elliott,  of  the  Elliott  Frog  &  Switch  Company,  of  St. 
Louis,  has  gone  abroad  on  an  extensive  trip,  and  will  be  absent  about 
five  months. 

Mr.  Benjamin  Frick  has  been  elected  secretary  and  treasurer  of 
the  Atlantic  Avenue  Railway  Company,  of  Brooklyn,  vice  Mr.  William 
J.  Richardson,  resigned. 

Mr.  W.  J.  Richardson,  secretary  and  treasurer  of  the  American 
Street  Railway  Association,  sailed  for  Europe  July  21.  Mr.  Richard- 
son will  be  gone  about  seven  weeks,  and  will  attend  the  meeting  of  the 
International  Street  Railway  Association  in  Cologne  during  the  early 
part  of  September. 

Mr.  Edward  Caldwell,  well  known  to  our  readers  as  an  expe- 
rienced journalist,  has  taken  a  position  on  the  staff  of  the  Street  Rail- 
way Journal,  with  headquarters  at  New  York.  Mr.  Caldwell  was  for 
a  long  time  one  of  the  editors  of  the  Electrical  World,  and  more  re- 
cently the  editor  of  the  Street  Railway  Gazette. 

Mr.  W.  S.  Rogers,  special  agent  for  the  Sperry  Electric  Railway 
Company,  of  Cleveland,  O.,  is  in  the  East  at  present,  making  his 
headquarters  at  the  Imperial  Hotel,  New  York.  Mr.  Rogers  tells  us 
that  the  Sperry  motor  equipments  are  meeting  with  more  and  more 
favor,  and  that  the  demand  for  these  motors  is  good.  The  first  of  the 
large  order  of  125  equipments  of  Sperry  equipments  for  the  People's 
Traction  Company,  of  Philadelphia,  was  put  in  operation  last  month. 

Mr.  E.  J.  Wessels,  formerly  of  the  Short  Electric  Railway  Com- 
pany, has  been  appointed  general  manager  of  the  Genett  Air  Brake 
Company,  with  offices  at  33  Wall  Street,  New  York.  Mr.  Wessels 
reports  business  as  being  very  promising.  The  company  has  just 
closed  a  contract  with  the  New  Orleans  Traction  Company  to  equip  a 
number  of  its  cars  with  its  air  brake.  The  matter  of  braking  is  receiv- 
ing unusual  attention  at  this  time,  owing  to  the  numerous  accidents 
which  have  recently  occurred.  Mr.  Wessels  predicts  that  the  Genett 
air  brake  is  destined  to  become  in  street  railway  practice  what  the 
Westinghouse  brake  has  become  on  steam  roads. 


Equipment  Notes. 


The  Gleason  &  Bailey  Manufacturing  Company,  of  New  York, 
will  build  for  the  town  of  Port  Chester,  N.  Y.,  an  elaborate  steel  frame 
city  truck. 

E.  F.  Dewitt  &  Company,  of  Lansingburgh.  N.  Y., report,  among 
other  recent  orders  one  with  the  Electric  Traction  Company,  of  Phila- 
delphia for  the  equipment  of  200  cars  with  their  "Common  Sense  "  sand 
box. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh, 
Pa.  .mentions  among  its  recent  orders,  an  additional  order  for  fifty  fend- 
ders  from  the  New  Orleans  Traction  Company,  which  has  already  a 
number  of  the  Crawford  tenders  in  use. 

The  East  River  Gas  Company,  of  Ravenswood,  Long  Island, 
N.  Y. ,  is  building,  in  connection  with  its  new  works,  an  exceptionally 
large  coal  pocket,  designed  to  hold  11,000  tons,  and  is  equipping  it 
with  C.  W.  Hunt  Company  machinery. 

The  Manhattan  General  Construction  Company,  of  New  York 
City,  has  been  appointed  by  the  Buckeye  Electric  Company  its  agent 
for  New  York  and  vicinity  and  for  Massachusetts,  Rhode  Island  and 
Connecticut,  in  addition  to  the  territory  already  covered. 

The  Pettingell  Andrews  Company,  of  Boston,  Mass.,  has  opened 
an  office  at  39  and  41  Cortlandt  Street,  New  York,  in  connection 
with  their  Boston  street  railway  business  and  general  electrical  sup- 
plies. Frank  X.  Cicott,  manager  of  the  railway  department,  will  be  in 
charge. 

The  Billings  &  Spencer  Company,  of  Hartford,  Conn.,  has  made 
an  arrangement  with  the  Pettingell  Andrews  Company  of  72-4  Federal 
Street,  Boston,  by  which  the  latter  company  is  to  act  as  agent  for  the 
sale  of  the  Billings  &  Spencer  Company's  patent  drop  forged  commuta- 
tor bars  to  street  railway  companies  in  the  United  States  and  Canada. 

M.  T.  Davidson,  Brooklyn,  N.  Y.,  builder  of  the  Davidson 
steam  pumps,  finds  business  good.  A  recent  order  from  the  United 
Siates  Government  authorities  at  Washington  calls  for  a  10,000  lb. 
pressure  pump  of  the  latest  Davidson  type,  which  will  be  used  in  the 


Bureau  of  Engraving  and  Printing.  Other  large  orders  are  also  undet 
way  at  the  works. 

Carleton  &  Kissam,  of  New  York,  have  lately  added  to  their  ex- 
tensive list  of  street  cars  in  which  they  control  the  exclusive  advertis- 
ing privileges,  all  the  cars  of  the  Pleasant  Valley  Traction  Company, 
Allegheny,  Pa.,  and  the  Suburban  Traction  Company,  in  Pittsburgh. 
Carleton  &  Kissam  now  control  the  advertising  privileges  in  all  but 
four  lines  in  Pittsburgh  and  Allegheny. 

The  Fiberite  Company,  of  Mechanicsville,  N.  Y. ,  is  making  large 
sales  of  the  Medbery  insulation.  Among  the  roads  which  this  com- 
pany is  now  supplying  are  the  Montreal  Street  Railway  Company: 
Montreal  Park  &  Island  Company;  Union  Street  Railway  Company,  of 
Providence;  Middletown-Goshen  Traction  Company;  Philadelphia 
Traction  Company;  Buffalo  Street  Railway  Company,  and  the  Wissa- 
hickr  n  Railway  Company. 

The  Knott  Manufacturing  Company,  of  796  Seventh  Avenue, 
New  York  City,  has  placed  upon  the  market  a  commutator  lubricating 
compound  intended  as  a  substitute  for  either  machine  oil,  glycerine, 
vaseline  or  any  paraffine  preparations  used  on  commutators.  The 
company  has  issued  a  pamphlet  giving  a  number  of  reasons  why  this 
compound  should  be  used  on  electrical  machinery,  and  presenting  a 
number  of  testimonials  from  those  who  have  used  it  in  their  stations. 

H.  Ward  Leonard,  of  New  York,  has  just  had  issued  to  him 
patent  No.  522,718,  of  July  10  1894,  for  an  electric  heater  which  is 
likely  to  mark  a  very  distinct  advance  in  that  line.  The  invention  is 
quite  radical,  and  the  patent  obtained  by  him  contains  very  broad  claims. 
The  first  claim  reads  as  follows:  "  A  device  in  which  electrical  energy 
is  converted  heat,  having  a  thinly  insulated  conductor  embedded  in, 
and  completely  surrounded  by,  a  closely  applied  mass  of  metal  substan- 
tially as  set  forth." 

The  Bemis  Car  Box  Company,  of  Springfield,  Mass.,  reports 
large  increase  of  orders.  P.  T.  Pullen.  of  the  company,  tells  us  that 
among  the  recent  orders  the  company  has  received  an  order  for  fifty 
trucks  from  the  Electric  Traction  Company,  of  Philadelphia,  and 
twenty-five  trucks  from  the  Hestonville,  Mantua  &  Fairmount  Ave- 
nue Railway  Company,  of  the  same  city.  The  company  has  also  sup- 
plied thirty  trucks  for  the  Fairhaven  &  Westville  Street  Railway  Com- 
pany, of  New  Haven,  Conn.,  and  180  trucks  for  the  Third  Avenue 
Railway  Company,  of  New  York. 

The  Mather  Electric  Company,  of  Manchester,  Conn.,  has  just 
issued  a  new  catalogue  of  its  street  railway  apparatus.  The  company 
has  on  hand  a  number  of  orders  for  new  multipolar  generators,  of  the 
type  described  elsewhere  in  this  issue,  for  both  belted  and  direct  con- 
nected work.  The  company  reports  that  it  has  had  even  more  success 
in  putting  this  new  apparatus  on  the  market  than  had  been  anticipated. 
It  has  contracted  and  closed  for  the  equipment  of  a  number  of  electric 
roads  both  in  the  East  and  West.  The  Western  business  of  the  Mather 
Electric  Company  is  controlled  by  J.  Holt  Gates,  of  1140  Monadnock 
Building,  Chicago. 

George  Cradock  &  Company,  of  Wakefield,  England,  write  us 
that  the  Lang  lay  rope,  which  was  removed  from  the  tunnel  line  of  the 
North  Chicago  Street  Railway  Company  after  making  a  record  of 
ninety-eight  days,  and  which  was  put  to  work  on  the  South  Clark 
Street  line  on  May  12,  was  taken  out  June  9,  after  having  run  twenty- 
nine  days  on  this  line.  The  record  on  the  tunnel  line  was  wonderful 
in  itself  considering  the  great  wear,  and  it  was  removed  from  this  line 
only  because  it  had  worn  too  small  tor  the  grips  to  take  hold  of  it. 
The  fact  that  it  was  useful,  however,  for  further  service  speaks  vol- 
umes for  the  durability  of  the  Cradock  ropes. 

The  Composite  Brakeshoe  Company,  of  620  Atlantic  Avenue, 
Boston,  Mass.,  writes  us  that  it  has  made  arrangements  with  the  Penn- 
sylvania Iron  Works  Company,  of  Philadelphia,  for  the  manufacture  of 
its  composite  brakeshoe.  Shipments  with  bills  of  lading  will  be 
made  directly  from  the  factory,  but  all  orders  should  be  sent  to  the 
Boston  office.  The  company  has  also  made  arrangements  with  the 
Kinzer  &  Jones  Manufacturing  Company,  of  Pittsburgh,  Pa.,  for  the 
manufacture  of  its  composite  brakeshoes  in  that  section  of  the  country. 
This  brakeshoe  is  becoming  the  standard  on  many  street  railways,  es- 
pecially for  electric  service,  and  has  superior  braking  and  wearing 
qualities. 

The  Harrison  International  Telephone  Company,  of  New  York 
City,  is  meeting  with  excellent  success  in  the  sale  of  its  telephones  in 
all  sections  of  the  country.  On  August  I,  the  company  will  commence 
the  sale  of  the  Ford  automatic  switchboard,  by  the  use  of  which  the 
need  of  a  central  station  will  be  avoided  and  connections  can  be  made 
at  any  instrument  with  any  other.  Owing  to  the  large  demand  for 
Harrison  telephones  the  construction  department  of  the  company,  or- 
ganized as  the  Harrison  International  Construction  Company,  has 
moved  its  general  offices  to  Chamber  of  Commerce  Building,  Chicago, 
where  all  correspondence  with  reference  to  the  establishment  of  ex- 
changes, the  construction  of  the  same,  and  the  purchase  and  lease  of 
telephones  should  be  addressed. 

Allan,  Whyte  &  Company,  of  Rutherglen,  Glasgow,  Scotland, 
is  the  title  of  anew  firm  organized  some  time  ago,  as  already  men- 
tioned. The  firm  has  commenced  the  manufacture  of  wire  ropes  for 
cable  railways,  mines,  transmission  of  power,  suspension  bridges  etc. 
Both  the  principals  of  this  company  are  well  known  in  cable  work. 
Alexander  B.  Allan  has  been  lately  connected  with  George  Cradock 
&  Company,  of  Wakefield,  England,  and  has  spent  a  considerable  time 
in  this  country  representing  those  manufacturers.  The  other  princi- 
pal, Robert  M.  Whyte,  was  formerly  connected  with  Messrs  Thomas 
and  William  Smith,  of  Newcastle-upon-Tyne,  England,  the  prominent 
English  cable  builders.  The  personal  knowledge  of  these  gentlemen 
of  the  manufacture  and  application  of  wire  ropes  makes  them  especially 
competent  to  advise  with  cable  railway  managers  as  to  the  type  of 
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rope  to  use,  and  insures  a  high  degree  of  excellence  for  the  product  of 
their  works. 

The  Lewis  &  Fowler  Manufacturing  Company,  of  Brooklyn, 
N.  Y.,  recently  sold  to  the  South  Jersey  Street  Railway  Company,  of 
Point  Pleasant,  N.  J.,  five  open  cars  complete  and  ready  for  operation, 
including  an  equipment  of  Lewis  &  Fowler  fare  registers.  These  cars 
are  to  be  mounted  on  Peckham  trucks,  and  will  be  equipped  with 
Westinghouse  motors.  This  is  a  new  road,  having  been  opened  July 
20.  The  Q.  N.  Evans  Construction  Company,  of  New  York,  was 
the  builder  and  contractor  for  equipment  of  every  description.  The 
Lewis  &  Fowler  Company  reports  that  the  demand  for  its  Acme  car 
jack,  recently  described  and  illustrated  in  the  Journal,  has  resulted  in 
large  sales.  The  company  is  constantly  receiving  very  complimentary 
letters  regarding  its  merits.  This  car  jack  is  intended  for  use  in  repair 
shops,  and  is  equally  adapted  for  use  anywhere  along  the  line,  as  it  is 
capable  of  quick  adjustment  and  action.  It  is  sufficiently  powerful  to 
lift  the  heaviest  cars  that  are  built,  and  two  men  can  operate  it  with 
very  slight  effort. 

The  John  Stephenson  Company,  Ltd.,  of  New  York,  is  doing  an 
excellent  business,  and  the  factory  of  the  company  presents  a  very  busy 
appearance.  '1  he  company  has  recently  delivered  fifty-five  closed  cable 
cars  to  the  Broadway  &  Seventh  Avenue  Railway  Company,  in  addi- 
tion to  the  other  extensive  orders  which  have  been  filled  for  this  com- 
pany, showing  that  the  Stephenson  car  is  felt  to  be  the  standard  in  this 
company's  work.  The  Stephenson  Company  has  also  delivered  100 
open  cars  to  the  Metropolitan  Traction  Company.  Among  the  orders 
on  which  the  Stephenson  Company  is  busy  at  present  is  one  for  fifty 
cars  for  the  Consolidated  Traction  Company,  of  New  Jersey;  eight  cars 
for  the  Bridgeport  Street  Railway  Company ,  of  Bridgeport,  Conn. ; 
ten  cars  for  the  Dartmouth  &  Westport  Railway  Company,  of  New 
Bedford,  Mass.;  eleven  open  cars  for  the  Steinway  Railway  Company, 
and  sixty  twenty  foot  cars  for  the  Nassau  Electric  Railway,  of  Brook- 
lyn, N.  Y.  The  Stephenson  Company  reports  the  usual  foreign  de- 
mand, and  among  other  foreign  orders  filled  recently  was  one  for  a 
number  of  horse  cars  to  be  used  in  St.  Petersburgh. 

The  Standard  Paint  Company,  of  New  York,  has  recently  been 
awarded  a  decree  in  the  United  States  Circuit  Court  for  the  District  of 
New  Jersey,  establishing  the  validity  of  the  United  States  patent  under 
which  this  company  has  manufactured  its  paper.  The  case  was  that  of 
The  Standard  Paint  Company  vs.  Henry  J.  Bird  and  James  L.  Rey- 
nolds, and  the  decision  was  that  the  assignors  of  the  Standard  Paint 
Company  were  the  first  persons  to  produce  a  paper  coated  with  the 
solid  residuum  of  petroleum,  and  combining  the  characteristics  of  an 
odorless,  water,  acid,  alkali  and  air  proof  paper,  and  that  the  patent 
under  which  this  company  has  hitherto  manufactured  was  valid,  and  had 
been  infringed.  The  court,  by  Hon.  George  M.  Dallas,  circuit  judge, 
holds  that  any  paper  possessing  the  same  essential  characteristics  and 
produced  by  the  coating  with  any  material  similar  to  that  employed  by 
this  company,  by  whatever  name  it  may  be  called,  is  an  infringement 
of  the  patent,  and  that  patent  is  good  and  valid  in  law.  Having  now 
obtained  an  injunction  in  the  courts,  the  company  will,  of  course,  seek 
to  fully  protect  its  rights,  and  cautions  the  public  against  the  use  of 
any  sheathing,  building  or  insulating  papers  which  falls  within  the 
decision. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  has 
received  an  order  from  the  St.  Louis  Railway  Company,  of  St.  Louis, 
Mo.,  for  the  construction  of  that  company's  new  car  barn.  The  build- 
ing will  be  sixty-four  feet  in  width,  and  185  ft.  in  length,  with  brick 
walls,  the  roof  being  of  iron  covered  with  the  Berlin  Iron  Bridge  Com- 
pany's patent  anti-condensation,  corrugated  iron  roof  covering.  It  is  the 
intention  of  the  railroad  company  to  make  this  station  absolutely  fire- 
proof and  thereby  save  insurance.  There  will  be  no  woodwork  used 
in  the  construction  of  the  building,  and  it  will  not  be  necessary  to 
carry  any  insurance  whatever,  as  the  danger  from  fire  is  entirely  elim- 
inated. The  United  States  Projectile  Company  at  Brooklyn  N.  Y. ,  is 
making  extensive  additions  to  its  machine  shop,  and  has  placed  the 
contract  for  this  work  with  the  Berlin  Iron  Bridge  Company.  Another 
contract  received  by  this  company  is  for  a  new  electric  light  and  power 
station  for  the  Bradford  Electric  Light  &  Power  Company,  Bradford, 
Pa.  The  building  is 65  X  160  ft.,  with  brick  side  walls,  the  roof  being  of 
iron,  covered  with  the  company's  patent  anti-condensation,  corrugated 
iron  roof  covering.  When  completed,  this  will  be  one  of  the  finest 
and  most  complete  stations  in  western  Pennsylvania,  and  also  so  con- 
structed as  to  be  absolutely  fireproof,  there  being  no  woodwork  about 
the  building  to  take  fire.  The  Berlin  Company  has  also  received  the 
contract  from  M.  C.  Henry  &  Company,  of  New  York,  to  cover  their 
stone  yard  with  an  iron  roof,  and  also  for  a  traveling  crane.  The 
building  will  be  50  X  100  >  constructed  entirely  of  iron,  the  whole 
space  to  be  controlled  by  the  traveling  crane. 

The  Altoona  Manufacturing  Company,  of  Altoona,  Pa.,  manu- 
facturer of  the  M.  A.  Green  engine,  is  meeting  with  a  large  demand 
for  this  popular  machine.  Edward  F.  Austin,  of  Pittsburgh,  Pa.,  the 
energetic  agent  in  that  city  for  the  Green  engine,  has  just  completed 
ihe  installation  of  one  of  the  fifty  horse  power,  improved,  automatic 
cut-off  engines  to  drive  a  500  light  Westinghouse  dynamo  in  Christ's 
M.  E.  Church  of  the  East  End  of  Pittsburgh.  As  this  is  the  first  en- 
gine installed  in  a  church  in  that  section,  it  makes  an  especially  inter- 
esting installation.  The  M.  A.  Green  engine  has  been  largely  adopted 
in  Western  Pennsylvania  largely  through  the  untiring  efforts  of  Mr. 
Austin,  who  from  his  first  examination  of  the  engine  felt  assured  of  its 
success,  especially  for  electric  lighting  work  and  for  street  railways.  It 
is  designed  and  constructed  particularly  for  this  line  of  work.  Mr. 
Austin  has  also  made  the  following  sales  in  his  section:  One  80 
H.  P.  M.  A.  Green  improved,  automatic  cut-off  engine  to  the  New 
Castle  Car  Manufacturing  Company,  of  New  Castle,  Pa.;  one  150 


to  180  H.  P.  M.  A.  Green  engine  to  ]ones&  Laughlin.of  Pittsburgh,  to 
run  the  electric  cranes  with  which  they  have  recently  equipped  their 
mills;  two  60  H  P.  M.  A.  Green  engines  to  the  Mclntosh-Verner 
Buildings,  of  this  city;  one  12  X  T4  M.  A.  Green  engine  to  the 
Lorch-Eble  Machine  Company,  of  Pittsburgh,  and  one  150  H.  P.  M.  A. 
Green  engine  to  the  Watson  Mining  &  Manufacturing  Company,  of 
Monongahela  City,  Pa.  Other  recent  orders  are  as  follows:  On=  280 
H.  p.  engine  for  the  Akron  Street  Railway  Company,  of  Akron,  O., 
to  be  direct  coupled  to  a  250  h.  p.  generator  built  by  the  Walker 
Manufacturing  Company,  of  Cleveland,  O. ;  one  65  H.  P.  en- 
closed type,  self-oiling  engine  for  the  Lyceum  Theatre,  Philadelphia; 
one  175  H.  P.  standard,  center  crank  engine  for  the  Freeport  Electric 
Company,  Freeport,  111.;  one  65  H.  P.  enclosed  type,  self-oiling  engine 
for  Knights  Brothers,  Fayette  County,  la.  There  is  considerably 
more  inquiry,  and  with  a  settlement  of  the  railroad  strike  it  is  be- 
lieved that  a  substantial  improvement  in  business  will  be  the  result. 

WESTERN  NOTES. 

The  American  Car  Company,  of  St.  Louis,  has  just  taken  an 
order  for  twenty-five  cars  from  the  Union  Depot  Railroad  Company  of 
that  city.    These  will  be  equipped  with  Mr.  Sutton's  new  truck. 

The  Central  Electric  Company,  of  Chicago,  is  now  getting  into 
shape  to  do  a  large  business  in  street  railway  supplies.  The  managers 
of  the  company  tell  us  that  the  demand  for  their  street  railway  appli- 
ances is  growing,  and  that  they  are  increasing  in  popular  favor. 

The  American  Carbon  Company,  of  Dayton,  O. ,  is  now  experi- 
menting on  motor  brushes,  and  hopes  soon  to  be  in  the  market  with  a 
superior  carbon  brush  for  street  railway  and  stationary  motors.  Mr. 
Dickey  is  the  general  manager  of  the  company,  which  has  an  unusually 
large  plant,  and  is  already  doing  a  good  business  in  the  manufacture 
and  sale  of  carbon  specialties. 

The  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati,  O., 
has  just  been  awarded  a  contract  by  the  United  States  Government  for 
one  of  its  improved  screw  machines  to  work  stock  up  to  one  and  one 
fourth  inches,  to  be  shipped  to  the  Norfolk  navy  yards,  Norfolk,  Va. 
The  company  is  also  erecting  a  repair  shop  for  the  Silver  King  Mining 
Company,  of  Salt  Lake  City,  at  the  Park  City  mines  of  the  latter. 
The  equipment  will  include  special  engine  lathes,  planers,  drill  presses, 
shafting,  pulleys,  etc. 

The  McGuire  Manufacturing  Company,  reports  doing  an  excel- 
lent business,  haying  just  closed  a  contract  with  the  Electric  Traction 
Company,  of  Philadelphia,  Pa.,  for  140  Columbian  trucks.  The  com- 
pany also  has  a  contract  from  the  Cincinnati  Street  Railway  Company, 
of  Cincinnati,  O.,  for  ninety  Columbian  trucks,  and  an  order  for  fort)' 
Columbian  trucks  to  go  to  the  Los  Angeles  Consolidated  Electric  Rail- 
way Company,  Los  Angeles,  Cal.  Large  sales  of  the  new  Columbian 
car  heater  are  also  reported. 

The  Card  Electric  Company,  of  Mansfield,  O.,  is  busy  filling 
orders  for  its  single,  thirty-five  horse  power,  street  railway  motors. 
This  company  has  found  that  its  medium  weight  motor  gives  very  good 
resulls  on  practically  level  roads,  showing,  it  is  claimed,  that  it  is  not 
necessary  to  have  two  motors  on  a  car  except  where  heavy  trailers  are 
used.  The  motors  that  have  been  running  at  Mansfield  and  Fremont, 
O.,  for  some  months  have  given  entire  satisfaction.  J.  Holt  Gates, 
1139  and  1140  Monadnock  Block,  Chicago,  Western  agent,  reports 
numerous  inquiries  and  a  good  outlook. 

The  Electrical  Installation  Company,  Monadnock  Block,  Chi- 
cago, of  which  L.  E.  Myers  is  secretary  and  treasurer,  has  a  large 
amount  of  important  work  under  way.  It  has  a  contract  with  the 
Englewood  &  Chicago  Electric  Street  Railway  Company  lo  build 
forty-seven  miles  of  overhead  work,  furnishingall  material.  It  also  has 
acontract  forthe  complete  equipment  of  the  Fox  River  Electric  Railway 
Company,  of  Green  Bay,  Wis.,  which  consists  of  six  miles  of  track,  all 
electrically  equipped.  Westinghouse  equipment  will  be  used  here.  It 
is  also  building  five  miles  of  track  and  overhead  construction  for  the 
Freeport  Street  Railway  Company,  of  Freeport,  111.  As  in  the  other 
cases,  it  furnishes  all  the  material,  and  here  the  Walker  Manufacturing 
Company's  electrical  equipment  will  be  used.  It  has  just  completed 
several  miles  of  heavy  cable  work,  and  installed  one  G.  E.  multipolar 
generator  in  the  power  house  of  the  Alley  Elevated  road.  It  has  also 
just  completed  an  electric  light  plant  for  the  city  of  Le  Roy,  111.,  and 
a  large  central  station  at  Racine,  Wis. 

The  Standard  Railway  Supply  Company,  of  Chicago,  is  busy 
filling  orders  tor  overhead  line  material,  steel  gongs,  and  Standard 
stoves.  The  company  has  had  some  excellent  orders  for  these  three 
lines  of  supplies.  Although  the  agency  for  the  Nuttall  Company,  of 
Allegheny,  Pa.,  was  taken  only  recently,  some  very  satisfactory  orders 
for  gears  and  pinions,  trolley  bases  and  trolley  wheels  have  been  re- 
ceived. This  company,  of  which  Garson  Myers  is  manager,  has  been 
building  up  during  the  past  two  years  a  substantial  street  railway 
supply  business.  Mr.  Myers  has  given  his  attention  especially  to  the 
Standard  car  stove  and  the  "Gilt  Edge"  steel  gongs.  A  number  of 
Standard  stoves  are  now  in  service  in  Germany  and  Canada  in  ad- 
dition to  their  extensive  use  on  the  street  railways  in  the  United 
States.  Another  and  an  entirely  new  stove  has  just  been  made  by 
Mr.  Myers'  company,  and  this  will  be  placed  on  the  market  in  a  short 
time.  It  will  be  known  as  the  Myers  self-feed  car  stove.  It  is  entirely 
of  cast  iron,  will  contain  sufficient  coal  to  operate  it  for  eighteen  hours, 
and  is  so  constructed  as  to  deliver  the  coal  to  the  fire  without  waste. 
It  is  intended  to  be  placed  either  on  the  car  seat  or  upon  the  floor.  No 
cutting  of  the  seat  is  necessary.  When  placed  upon  the  floor  a  coal 
box  compartment  forms  part  of  the  stove.  The  company  will  guar- 
antee that  it  will  heat  a  twenty-five;  foot  car  at  a  cost  not  exceeding^ 
ten  cents  for  eighteen  hours. 
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J.  G.  Gustin  &  Company,  of  Chicago,  report  that  orders  for  the 
Hercules  trolley  clamp  are  coming  in  thick  and  fast.  A  particularly 
gratifying  feature  about  the  orders  is  that  a  number  of  them  are  dupli- 
cates from  companies  who  first  ordered  a  few  for  trial.  Street  railway 
contractors  are  also  recognizing  the  fact  that  the  Hercules  trolley 
clamp  has  a  very  strong  hold  on  the  wire,  and  is  so  inexpensive  to  in- 
stall, that  by  using  it  they  are  enabled  to  employ  an  excellent  article, 
and  at  the  same  time  to  figure  their  contracts  to  a  very  close  figure. 

The  Hooven,  Owens  &  Rentschler  Company,  of  Hamilton,  O., 
has  sent  us  the  report  of  a  test  of  its  engine  in  the  power  plant  of  the 
Lynn  &  Boston  Railroad  Company,  at  Salem,  Mass.,  made  July  7, 
1894,  by  J.  H.  Bickford  and  G.  H.  Davis.  The  engines  used  are  three 
tandem  compound  with  cylinders,  18.125  X  34  ins.  by  48  ins.  stroke, 
and  run  condensing.  The  average  indicated  horse  power  of  the  en- 
gine was  385  21,  and  the  showing  made  was  excellent.  The  average 
cut-off  per  cent,  of  stroke  was:  High  pressure  26,  low  pressure  21.36, 
average  M.  E.  P.  high  pressure  49.25,  low  pressure  ir.66.  Pounds  dry 
steam  per  indicator  horse  power  per  hour  14.87;  pounds  dry  coal  per 
indicator  horse  power  per  hour  1.603;  pounds  combustible  per  indicator 
horse  power  per  hour  1-519. 

List  of  Street  Railway  Patents. 

U.  S.  Street  Railway  Patents  Issued  May  29,  1894,  to  July  10, 
1894,  Inclusive. 

May  29. 

Electric  Railway  Turntable — Rudolph  M.  Hunter.  Philadelphia, 
Pa.    No.  520,527. 

In  an  electric  railway,  the  combination  of  a  turntable  operated  by 
the  electric  railway  current  through  the  car  motor. 

Cable  Railway — Charles  W.  Hunt,  West  New  Brighton,  N.  Y.  No. 
520,644. 

The  combination  in  a  cable  railway  of  sheaves  around  which  the 
cable  passes  and  which  are  located  so  that  portions  of  the  cable  are 
parallel  to  each  other  along  a  straight  portion  of  the  track,  from  the 
respective  ends  of  which  straight  portion  of  the  track,  the  cable  descends 
and  is  acted  upon  by  the  driving  drum  whereby  the  cars  can  be  dis- 
connected from  the  cable  at  any  part  of  the  straight  portion  of  the 
track,  and  then  reconnected  to  the  adjacent  parallel  portion  of  such 
cable. 

Trolley  Wire  Support — Budd  J.  Jones,  Sioux  City,  la.    No.  520,737. 

In  a  trolley  wire  support,  the  supporting  piece  of  an  approximately 
triangular  form,  adapted  to  fit  a  bend  in  the  trolley  wire,  with  its  outer 
surface  on  a  plane  with  the  surface  of  the  trolley  wire,  in  combination 
with  a  bridge  piece,  a  stirrup  strap,  and  means  for  adjusting  the  stirrup 
strap. 

Conduit  Railway  Trolley — William  Lawrence,  New  York.  No. 
520,758. 

A  contact  plate  formed  in  parts  fitted  one  against  the  other,  insu- 
lating material  around  said  parts,  a  casing  binding  said  parts  together, 
and  arms  pivoted  to  one  of  said  parts,  said  arms  having  contact  wheels 
journaled  therein. 

June  5. 

Electric  Motor  Truck— John  C.  Henry,  Westfield,  N.  J.  No.  520,780. 

An  electric  car  truck  having  a  frame  comprising  horizontal  side 
bars  of  magnetic  metal,  axles  journaled  in  each  end  of  the  side  bars, 
and  pole  pieces  lying  in  a  horizontal  plane  and  projecting  from  cross 
bars  joining  the  side  bars  between  the  axles,  whereby  the  magnetic 
connection  between  said  pole  pieces  lies  through  the  cross  bars  and 
side  bars.  The  electric  motor  has  its  field  coils  wound  with  a  multi- 
plicity of  parallel  conductors,  the  strand  through  which  the  circuit  is 
first  completed  and  last  broken  being  of  higher  resistance  than  the 
others.  A  switch  is  located  on  the  positive  side  of  the  field  magnets, 
and  is  adapted  to  close  the  circuit  through  one  or  more  of  the  con- 
ductors. 

Electric  Locomotive — Walter  H.  Knight,  Lynn,  Mass.,  assignor  to 
the  General  Electric  Company,  Boston,  Mass.    No.  520,787. 
Covers  the  combination  in  a  vehicle  with  two  or  more  trucks,  each 
having  a  plurality  of  separately  driven  axles  mechanically  connected 
together,  of  means  for  simultaneously  controlling  all  the  motors  used. 

Fare  Register— Frederick  C.  Boyd  and  Charles  E.  Gurding,  New 
Haven,  Conn.,  assignors  to  the  New  Haven  Car  Register  Com- 
pany, of  Connecticut.    No.  520,912. 

The  first  claim  reads:  In  a  fare  register,  the  ratchet  wheels 
secured  to  the  side  of  the  trip  register  disks,  each  provided  on  one  of 
its  sides  with  pins,  means  for  turning  the  said  wheels  and  disks,  dogs  for 
engaging  the  pins  on  the  disk,  the  rockshaft  by  which  the  dogs  are 
carried,  a  depending  arm,  and  a  reciprocating  device  for  engaging  said 
arm. 

Trolley  Wire  Support — Louis  McCarthy,  Boston,  Mass.  No.  520,937. 

A  trolley  wire  support  comprising  a  supporting  arm,  an  insulator, 
and  jointed  connectors  extending  upwardly  in  opposite  directions  from 
the  insulator  and  suspending  it  from  a  bracket  or  span  wire,  leaving 
the  insulator  free  to  respond  to  the  vibrations  of  the  trolley  wire. 

Closed  Conduit  for  Electric  Railways— Paul  Plodeck,  Sr.,  Cleve- 
land, O.    No.  520,938. 

In  a  conduit  for  underground  electric  railways,  the  combination 
with  conduit  provided  with  lids  for  covering  the  opening  in  the  road- 
way, of  an  arm  with  an  arched  bar  attached  to  the  car  truck,  and 
adapted  to  lift  the  lids,  and  trolley  wheels. 


Electric  Railway  Overhead  Switch — Miller  A.  Smith,  Brooklyn, 
and  William  Clabaugh,  New  York,  assignors  to  the  New  York 
Electrical  Works,  New  York.    No.  520,971. 

This  consists  of  the  combination,  in  a  switch,  crossover,  etc.,  of  a 
rib  having  a  substantially  horizontal  contact  portion,  an  inclined  groove, 
and  a  split  key  clamp  at  the  outer  end  of  said  groove. 

Railway  Track  Structure — Edward  Samuel,  Philadelphia,  Pa., 
assignor  to  William  Wharton,  Jr.,  &  Company,  Incorporated, 
same  place.    No.  521,004. 

This  covers  the  combination  of  two  or  more  rails  united  together 
sidewise,  each  rail  having  a  web  perforated  at  intervals,  with  a  contin- 
uous cast  block  extending  through  the  perforations  and  overlapping 
the  webs  of  the  rails,  thereby  holding  the  rails  rigidly  in  respect  to 
each  other. 

Railway  Switch — Harry  B.  Biittel,  Newark,  N.  J.    No.  521,014. 

This  is  an  improved  switch  operating  apparatus,  consisting  of  a 
vertically  movable  rod  mounted  in  suitable  bearings  secured  to  the  car, 
and  adapted  to  engage  with  and  open  the  switch  tongue;  a  lever  ful- 
crumed  on  the  platform  of  the  car  within  reach  of  the  driver  or  motor- 
man,  and  means,  connecting  with  said  lever  and  rod,  whereby  the 
latter  is  operated. 

June  12. 

Contact  Trolley — Robert  W.  Hawkesworth,  East  Orange,  N.  J. 
No.  521,163. 

The  combination  in  a  trolley  bar  of  two  arms,  one  at  an  angle  to 
the  other,  and  a  support  to  which  said  bar  is  pivoted  at  a  point  between 
and  above  the  ends  of  the  arms. 

Trolley — Henry  Scheele,  John  P.  Scheele,  and  Henry  A.  Rust,  Mil- 
waukee, Wis.    No.  521,184. 

The  combination  of  a  suitable  head  having  pivotal  levers  provided 
with  bearings,  a  trolley  wheel  loose  on  these  bearings,  and  a  spring 
under  compression  between  the  levers  on  that  side  of  their  pivots  oppo- 
site said  bearings. 

Car  Truck — Edward  Cliff,  Newark,  N.J.    No.  521,205. 

In  a  car  truck,  the  combination,  with  a  stationary  frame  supported 
upon  the  running  gear,  of  a  movable  frame  supported  upon  said  truck, 
spiral  springs  located  between  the  movable  and  stationary  frames,  and 
a  half-elliptic  spring  suitably  secured  to  each  of  the  extended  sections 
of  the  stationary  (rame  and  connected  at  one  head  by  a  shackle  to  the 
movable  frame,  and  connected  at  the  other  head  by  a  shackle  to  the 
stationary  frame. 

Bond  for  Electrical  Conductors — John  Herr,  Philadelphia,  Pa. 
No.  521,238. 

The  combination  with  an  electrical  conductor  (or  rail)  of  a  tapered 
hole  therein,  a  split  bolt  having  a  head  and  a  conical  shank  externally 
threaded  and  a  hole  passing  longitudinally  through  said  head  and 
shank,  a  nut  adapted  to  be  screwed  up  on  said  conical  shank  of  said 
bolt,  and  a  wire  adapted  to  enter  and  be  grasped  by  the  sides  of  said 
bolt  in  said  bolt. 

Safety  Guard  for  Street  Cars — Stephen  Norton  and  William 
H.  Rice,  Rochester,  N.  Y.    No.  521,294. 

The  combination,  with  a  car  and  truck,  of  a  guard  frame  pivoted  to 
the  bottom  of  the  car  and  provided  with  offset  arms,  springs  interposed 
between  said  offset  arms  and  the  bottom  of  the  car,  and  stay  bars  piv- 
oted at  one  end  to  the  guard  frame  and  at  the  other  to  the  truck. 

Pilot  or  Guard  for  Cars— Robert  A.  Crawford,  Allegheny,  Pa. 
No.  521,307. 

The  combination  of  a  pilot  or  guard,  a  support  therefor,  a  sensi- 
tive spring  acting  between  the  pilot  and  its  support,  a  swinging  toe  at 
the  lower  end  of  said  pilot,  and  a  powerful  spring  controlling  said  toe. 

Trolley  Wire  Finder — Theophilus  E.  Gressle,  Indianapolis,  Ind., 
assignor  of  nine-twentieths  to  Frank  Hittle,  Baltimore,  Md.  No. 
521,3"- 

The  combination,  with  a  trolley  support  and  trolley,  of  directing 
bars  or  guides  adapted  to  be  elevated  by  movement  upon  the  axis  of 
the  trolley,  a  double  free-ended  spring  attached  to  one  of  said  bars  or 
guides. 

Conduit  Supply  System  for  Electric  Railways — Harry  Alexan- 
der, New  York.    No.  521,326. 

The  combination  with  a  slotted  electric  railway  conduit,  of  a  con- 
ductor supporting  trough,  having  a  side  extending  down  from  the  con- 
duit slot,  and  having  a  bottom  and  upturned  side,  and  a  working  con- 
ductor supported  in  said  trough. 

June  19. 

Safety  Appliance  for  Street  Railway  Cars — Oswald  R.  Routh, 
Jersey  City,  N.  J.    No.  521,477. 

This  covers  the  combination  in  a  fender  of  a  pivoted  scoop  capable 
of  a  horizontal  movement,  a  rollerat  the  front  of  said  scoop,  a  counter- 
balance at  the  rear  of  said  scoop,  pivotal  movable  bearings  or  supports 
for  said  scoop  and  means  for  normally  holding  suspended  the  said 
counterbalance  and  for  releasing  it  to  raise  the  scoop  when  the  latter 
is  moved  backward. 

Conduit  Electric  Railway — Thomas  Armat,  Washington,  D.  C. 
No.  521,562. 

This  covers  in  an  electric  railway,  the  combination  with  an  insu- 
lated supply  conductor  adjustably  supported  within  a  conduit  and  pro- 
vided at  intervals  with  contact  points,  of  a  series  of  frames  arranged  at 
each  side  and  independently  journaled  and  carrying  longitudinally  ar- 
ranged metallic  strips  and  transverse  branches,  leading  from  said  strips 
inwardly  toward  the  supply  conductor  and  terminating  in  engaging 
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heads,  and  a  current  gatherer  adapted  for  traveling  over  said  longitudi- 
nally arranged  strips  thereby  rocking  the  frames  and  bringing  said 
heads  of  the  transverse  branches  into  engagement  with  the  contact 
points. 

Trolley  Polk  Catcher  —Owen  G.  Cates,  Jr.,  St.  Louis,  Mo.  No. 
521,602. 

This  covers  the  combination  with  the  trolley  pole  and  its  means 
for  holding  the  trolley  in  contact  with  the  wire,  in  which  means  are 
included  springs,  of  a  bolt  for  holding  the  springs  under  tension,  a  bell 
crank  lever  connected  to  the  bolt,  a  rod  connected  to  the  other  arm  of 
the  bell  crank  lever  connected  to  the  bolt,  a  rod  connected  to  the  other 
arm  of  the  bell  crank  lever,  and  projections  on  the  rocker  arms  of  the 
trolley  pole  for  engaging  and  operating  the  arm  when  the  trolley 
leaves  the  wire,  whereby  the  bolt  is  actuated  to  release  the  tension  of 
the  springs. 

Coupling  for  Electric  Locomotives — Edward  D.  Priest,  Lynn, 
assignor  to  the  General  Electric  Company,  Boston,  Mass.  No. 
521,669. 

A  coupling  for  electric  locomotives  comprising  a  driving  member 
normally  concentric  with  an  axle  of  the  locomotive,  a  driven  member 
consisting  of  a  wheel  keyed  to  said  axle,  and  a  float  or  independent 
connector  mutually  engaged  by  said  members,  whereby  they  are  held 
in  driving  relation,  but  are  permitted  to  move  out  of  their  normal  con- 
centric positions. 

Safety  Car  Fender— Friedrich  H.  Reich,  Baltimore,  Md.  No. 
521,670. 

In  a  safety  fender  for  cars,  the  combination  of  the  two  side  bars 
each  made  in  two  sections  which  are  pivoted  together;  a  cross  bar  con- 
necting the  lower  front  pivoted  ends  of  the  side  bars,  another  cross 
bar  connecting  the  back  part  of  said  side  bars,  springs  attached  by  one 
of  their  ends  to  the  car  front  and  by  their  other  ends  to  the  lower  front 
section  of  said  side  bars,  said  springs  having  an  inclined  position  and 
adapted  to  draw  up  the  pivoted  section  of  the  side  bars,  an  inclined 
flexible  curtain  like  buffer,  and  a  latch  bar  having  one  end  attached  to 
a  cross  bar  of  one  section  and  its  other  end  provided  with  a  hook  lip  to 
engage  a  cross  bar  on  the  other  section. 

Fender  for  Tram  Cars — Samuel  J.  Rosenfeld,  New  York,  assignor, 
by  direct  and  mesne  assignments,  to  himself,  Joseph  A.  Louch- 
heim  and   Edwin  S.  Simon,  Philadelphia,  Pa.    No.  521,672. 
A  rotary  car  fender,  consisting  of  a  shaft  and  arms  rotating  there- 
from, the  said  arms  being  convexed  upon  ascending  faces. 

Supply  System  for  Electric  Railways — Thomas  Harris,  Detroit, 
Mich.    No.  521,711. 

In  an  electric  railway  system,  the  combination  of  a  working  con- 
ductor composed  of  insulated  sections,  a  switch  line  and  a  return  switch 
line  extending  along  the  working  conductor  from  a  stationary  source 
of  electricity,  an  electro-magnet  for  each  section  of  the  working  con- 
ductor, the  armature  of  which  is  adapted  to  connect  the  section  with 
the  power  line  and  with  the  switch  line,  two  energizing  circuits  for 
each  magnet,  one  connecting  the  section  of  the  working  conductor 
with  the  return  switch  line  through  a  normally  open  and  a  normally 
closed  break  controlled  by  the  next  adjacent  magnets  respectively, 
and  the  other  connecting  the  two  switch  lines  through  the  said  normally 
closed  break  of  the  other  circuit  and  a  normally  open  break  controlled 
by  the  magnet  itself,  and  a  contact  on  the  car  adapted  to  connect  two 
adjacent  sections  of  the  working  conductor. 

Car  Fender — James  Tobin,  Indianapolis,  Ind.    No.  521,741. 

In  combination  with  a  car,  a  spring  actuated  bar  connected  to 
the  car  with  an  end  extending  in  front  of  the  same,  and  a  triangular 
flexible  fender  supported  at  one  of  its  corners  on  the  projecting  end  of 
the  bar  and  at  the  other  corners  attached  to  the  car. 

June  26. 

Railway  Car  Truck — Norman  C.  Bassett,  Lynn,  Mass.,  assignor  to 
the  Thomson-Houston  Electric  Company,  af  Connecticut.  No. 
521,778.  V 

The  combination  of  a  motor  truck  frame  having  side  bars  with 
pedestals  thereon,  axle  boxes  with  side  lugs,  springs  interposed  between 
the  side  bars  and  side  lugs,  removable  supports  for  said  springs  and 
means  for  clamping  said  supports  in  place. 

Conduit  Electric  Railway — Charles  J.  Reed,  Orange,  N.  J.,  as- 
signor, by  direct  and  mesne  assignments,  to  the  Reed  Electric 
Company,  Philadelphia,  Pa.    No.  521,89c. 

A  pair  of  electrical  conductors  crossing  each  other  at  stated  in- 
tervals and  connected  to  the  opposite  poles  of  an  electrical  generator, 
in  combination  with  a  slitted  conduit;  the  successive  sections  of  the 
overlapping  conductors  lying  in  alignment  with  the  slit  of  the  conduit. 

Conduit  Electric  Railway — Charles  T.  Reed,  Orange,  N.  J.,  assignor 
to  the  Reed  Electric  Company,  Philadelphia,  Pa.    No.  521,892. 
Covers  a  trolley  to  be  used  with  the  previous  invention,  also  com- 
bination of  trolley  with  conduit  system. 

Safety  Guard  for  Cars — August  Soffel,  Brooklyn,  N.  Y.  No. 
521,966. 

The  combination  with  the  vertically  movable  cradle,  of  a  U-shaped 
cradle  operating  spring  and  a  rocking  dog  and  lever  engaged  with  the 
spring  and  with  each  other  for  manipulating  the  spring,  whereby  the 
cradle  may  be  held  suspended  by  the  force  of  the  spring  and  also  forced 
downwardly  by  the  spring. 

Safety  Appliance  for  Street  Railway  Cars — Frank  W.  Jenkins, 
Brooklyn,  N.  Y.    No.  521,981. 

The  combination  with  a  car  having  the  platform  rounded,  of  a 
wheel  mounted  loosely  and  in  horizontal  position  below  the  platform, 


the  wheel  having  a  diameter  equal  to  the  gauge  of  a  track  on  which  the 
car  runs,  the  front  parts  of  the  wheel  circumference  projecting  slightly 
beyond  the  rounded  edge  of  the  car  platform  and  an  inclined  guard 
extending  from  the  car  platform  to  the  wheel. 

Guard  for  Cars— Gustav  Boehm,  Long  Island  City,  N.  Y.  No. 

522,003. 

The  combination  with  a  guard  connected  with  the  car  platform,  of 
an  apron  at  the  front  end  of  the  guard,  springs  for  throwing  up  the 
apron,  a  sector  and  blocking  lever  for  holding  the  apron  in  position, 
and  means  for  disconnecting  the  blocking  lever  by  the  weight  of  the 
person  upon  the  guard. 

Trolley  Stand — Eleazer  F.  A.  Heastings,  Avalon,  Pa.    No.  522,057. 

A  trolley  stand,  comprising  a  base,  a  bracket  held  to  turn  hori- 
zontally thereon,  a  second  pole  carrying  bracket  pivoted  on  the  first 
bracket,  and  bow  springs  projecting  from  opposite  ends  of  the  first 
bracket  and  pivoted  to  opposite  ends  of  the  pole  carrying  bracket. 

Means  for  Suspending  Electric  Motors  From  Cars — Robert  Lun- 
dell,  Brooklyn,  assignor  of  two-thirds  to  Edward  H.  Johnson,  New 
York.    No.  522,067. 

A  car  having  a  single  propelling  motor  yieldingly  sustained  beneath 
its  frame  and  the  rotary  part  thereof  connected  at  its  opposite  ends 
through  sprocket  wheels  and  sprocket  chains  to  shafting  which  in  turn 
is  geared  through  speed  reducing  gearing  to  two  of  the  axles  thereof, 
in  combination  with  a  sliding  support  for  the  motor  and  means  for 
compensating  for  undue  stretching  of  the  sprocket  chains. 

Car  Fender — Marguerite  Maidhof  and  Victor  F.  Maidhof,  New  York. 
No.  522  070. 

In  a  car  fender,  the  combination  with  a  pivot  plate  attached  to  the 
car,  of  a  fender  comprising  a  platform,  a  back  pivotally  connected  with 
the  said  platform,  a  vertically  disposed  pivot  on  the  said  back  and  en- 
gaging the  said  pivot  plate,  and  wheels  journaled  on  the  front  end  of 
the  said  platform  and  adapted  to  travel  on  the  track  rails. 

Automatic  Switch  Operating  Mechanism — Cyrus  P.  Bachelder, 
Pawtucket,  R.  I.    No.  522,096. 

The  combination  with  a  car,  a  stationary  transverse  guide  rod  sup- 
ported below  the  same,  a  block  loosely  mounted  thereon,  a  vertically 
reciprocating,  spring  actuated  pin  arranged  on  the  car  and  connected 
with  the  block,  and  a  spring  for  supporting  the  block  normally  at  a 
certain  point  upon  the  rod  whereby  it  is  adapted  to  operate  a  switch 
tongue. 

Life  Guard  for  Cars — Joseph  J.  Beals,  Cambridge,  assignor  of  one- 
half  to  Wallace  L.  Broadbent,  Boston,  Mass.  No.  522,099. 
A  net  is  connected  at  its  upper  end  with  the  car  body,  and  the  frame 
and  stretcher  connected  with  the  lower  end  of  the  said  net,  and  pivoted 
braces  extending  therefrom  to  the  car  body,  combined  with  the  lifting 
ropes  for  said  stretcher  and  weight  connected  therewith. 

Safety  Guard  for  Cars — Joseph  W.  Betz,  Brooklyn,  N.  Y.  No. 

522,100. 

The  combination,  with  a  car  and  a  car  platform,  of  a  fender  frame 
hinged  by  its  rear  end  upon  the  car  below  the  car  body,  rollers  on  the 
lower  side  of  the  fender  frame  near  its  front  edge,  a  spring  pressed 
latch  slidable  from  the  platform,  and  a  retractile  spring  engaging  the 
car  fender  and  frame. 

Wheel  Fender  and  Safety  Attachment  for  Street  Cars — Frank 
H.  Homan,  Patchogue,  N.  Y.    No.  522,115. 

A  fender  of  netting  for  street  cars  inclosing  the  wheels  and  space 
beneath  the  floor,  having  an  edge  bar  of  pivotally  connected  sections 
provided  with  rolls  and  connected  by  a  cross  roll  at  each  end  of  the  car. 

Flexible  Belt  Fender  for  Street  Railway  Cars — Richard  B. 
Chambers,  Chester,  Pa.,  assignor  to  Crosby  M.  Black,  same  place. 
No.  522,147. 

Flexible,  traveling,  endless  beltsare  provided  having  the  adjustable 
rollers  arranged  in  a  sliding  bearing  in  slots,  and  swinging  shields  or 
frames  with  connecting  rods  and  operating  a  pivoted  table  or  semi- 
rotary  yoke,  and  imparting  its  motions  by  rods  to  a  friction  clutch, 
and  hand  or  foot  lever  and  a  stationary  vertical  bearing  shaft  ar- 
ranged in  different  combinations. 

Car  Fender — Henri  G.  Chalain,  New  York.    No.  522,149. 

The  combination  with  sections  or  lever  and  a  spring,  of  a  frame 
resting  on  one  section  and  having  its  lower  end  set  in  advance  of  the 
lower  end  of  the  other  section  or  lever. 

Trolley  Wire  Hanger — Thomas  J.  McTighe,  New  York,  assignor, 
by  mesne  assignments,  to  Frederick  K.  Fitch,  same  place.  No. 
522,180. 

A  trolley  wire  attachment  consisting  of  an  ear  or  casting  of  suit- 
able shape  having  a  slotted,  screw  threaded  stud  adapted  to  receive  the 
trolley  wire,  a  flat  plug  substantially  filling  the  slot,  and  a  screw  cap 
adapted  to  fit  the  stud  and  press  the  plug  against  the  trolley  wire. 

July  3. 

Electric  Railway  Car  Truck— Francis  O.  Blackwell,  Lynn,  Mass., 
assignor  to  Thomson-Houston  Electric  Company,  of  Connecticut. 
No.  522,189. 

The  combination  with  the  driving  axle  of  a  railway  truck  and  the 
motor  shaft  connected  thereto  through  a  flexible  coupling  and  gearing, 
of  the  gear  casing  having  a  portion  flexibly  mounted  to  follow  the 
movement  of  the  motor  shaft. 

Car  Fender— Alfred  L.  Clarke,  Springfield,  O.    No.  522,194. 

The  combination  with  a  railway  car,  of  yielding  arms  secured 
directly  to  the  front  of  said  car,  said  arms  each  consisting  essentially 
of  a  single  piece  of  metal  having  a  spring  coil  therein,  and  provided  at 
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the  lower  end  with  a  bearing  portion  or  shoe,  as  described,  and  a  guard 
or  table  arranged  between  the  respective  arms,  and  secured  thereto. 

Wire  Support  for  Overhead  Electric  Railways — Arthur  W.  Jones, 
Boston,  Mass.,  assignor  to  the  Thomson  Houston  Electric  Com- 
pany, of  Connecticut.    No.  522,216. 

The  combination  with  a  pole,  of  a  bracket  adjustably  secured 
thereon,  and  having  a  socket  provided  with  a  watershed,  and  an  eye 
in  line  with  said  socket,  and  having  a  watershed  at  each  end. 

Trolley  Car — Herbert  J.  Lycett,  Bryn  Mawr,  assignor  to  John  A. 
Brill,  Philadelphia,  Pa.    No.  522,224. 

A  car  having  a  movable  platform  upon  its  roof,  supports  for  sus- 
taining said  platform  in  the  raised  position,  and  means  independent 
of  the  supports  and  carried  by  the  platform  for  holding  said  platform 
in  the  latter  position. 

Rail  Joint  and  Bond  for  Electric  Railways — Julius  Meyer,  New 
York.    No.  522,349, 

The  combination,  with  the  rail  ends,  of  a  base  plate  provided  with 
a  trough  and  outwardly  extending  flanges,  angle  plates  connected  by 
bolts  to  the  webs  of  the  rail  ends  and  to  the  outwardly  extending  flanges 
of  the  base  plate,  a  bond  or  bonds  connecting  the  base  of  the  rail 
ends,  and  a  filling  of  asphaltum  or  other  plastic  insulating  material  run 
into  the  trough  of  the  base  plate,  so  as  to  fully  inclose  the  bond  or 
bonds  and  serve  as  a  projection  for  the  same. 

Suspension  Clip  for  Trolley  Wires — William  F.  D.  Crane,  East 
Orange,  N.  J.,  assignor  to  the  Johns-Pratt  Company,  Hartford, 
Conn.    No.  522,362. 

In  a  trolley  wire  clip,  the  combination,  with  a  plate  sloped  back- 
wardly  toward  the  bottom  of  hooks  projected  downwardly  at  the  ends 
of  the  plate,  and  a  hook  having  the  under  side  arched  downward  and 
its  edge  projected  forwardly  and  upwardly  from  the  bottom  of  the 
plate. 

Electric  Railway  Switch  and  Trolley — Frederick  S.  Perrin, 
Lynn,  Mass.,  assignor  of  three-fourths  to  William  B.  Baldwin, 
New  York,  and  others.    No.  522.388. 

The  combination  with  the  trolley  wheel,  of  side  arms  whose  upper 
ends  are  arranged  to  extend  over  the  trolley  wire,  and  are  movable 
toward  and  from  each  other,  said  arms  carrying  rollers  at  their  ends. 

Safety  Car  Fender — Daniel  Harding,  Townson,  and  William  L. 
Fitzhugh,  Baltimore,  assignors  to  said  Harding,  and  John  I.  Yel- 
lott,  Townson,  Md.    No.  522,412. 

The  combination  of  a  car  axle  provided  with  a  clutch  and  clutch 
drum;  means  to  keep  the  clutch  disengaged  from  the  clutch  drum;  a 
jack  screw  connected  with  the  brake  gear  of  a  car  to  apply  the  brakes; 
and  a  swinging  gate  connected  with  the  said  means  which  keeps  the 
said  clutch  disengaged. 

Conduit  Electric  Railway — John  H.  Tyrrell,  New  York.  No. 
522,440. 

A  conduit  for  electric  railways,  comprising  a  trough  like  structure 
provided  with  a  longitudinal  slot  in  its  top,  the  upper  portion  of  one  of 
the  side  walls  of  said  structure  being  inclined  toward  the  said  slot,  a 
guard  plate  arranged  on  the  opposite  side  of  the  slot,  and  a  cover 
located  on  top  of  the  structure  between  the  guard  plate  and  the  other 
side  wall  of  the  structure. 

Car  Fender — William  V.  Cleary,  New  York.    No.  522,449. 

The  combination,  with  a  car,  of  connected  oscillating  shafts  sup- 
ported beneath  the  car,  a  vertically  movable  fender  hung  beneath  the 
car,  spring  depressed  arms  carried  by  the  shafts  and  engaging  the 
fender,  and  a  catch  to  hold  the  fender  up. 

Electric  Railway  Conduit — Albert  T.  Fay,  Minneapolis,  Minn. 
No.  522,460. 

The  combination,  in  an  electric  conduit,  of  the  cross  ties  and  rails, 
with  middle  stringers  resting  upon  said  ties,  surface  plates  arranged  on 
said  stringers,  a  space  being  left  between  the  inner  edges  of  said  plates, 
an  insulating  strip  extending  parallel  with  said  stringers  and  secured 
on  the  tops  of  the  cross  ties,  a  conductor  wire  or  rail  provided  on  said 
strip  and  a  trolley  arranged  to  travel  in  the  conduit  formed  between 
said  stringers  and  upon  said  conductor. 

Conduit  for  Trolley  Arms — Albert  T.  Fay,  Minneapolis,  Minn. 
No.  522,461. 

The  combination  with  a  car,  of  the  track  for  the  same,  an  under- 
ground conduit  provided  with  a  surface  slot,  a  trolley  arm  having  the 
thin  flattened  portion  and  the  yoke  to  receive  the  trolley  wheel,  and  a 
breakable  section  of  weaker  metal  arranged  between  the  top  of  the 
conduit  and  the  car. 

Car  Fender  and  Brake — Henry  Maass,  Jersey  City,  N.  J.  No. 
522,530. 

The  combination  of  a  movable  fender,  a  spring  actuated  brake,  a 
lock  for  the  brake,  and  a  trip  operatively  connecting  the  lock  and  the 
fender. 

Trolley  Wheel — Charles  E.  Bostwick,  DuBois,  Pa,,  assignor  of  one- 
half  to  G.  E.  Grier,  and  others,  same  place. 

In  a  trolley,  the  combination  with  a  fork  of  the  journal  rigidly 
mounted  in  said  fork,  said  journal  having  collars  formed  thereon  inter- 
mediate at  its  ends,  the  outer  faces  of  which  are  concaved,  a  wheel 
having  a  central  opening,  and  a  cylindrical  casing  located  in  said  open- 
ing and  through  which  the  journal  passes,  said  casing  being  integrally 
closed  at  one  end  and  provided  with  an  integral  annular  flange  at  said 
end,  a  cap  for  closing  the  opposite  end,  the  said  ends  being  concaved 
upon  their  interior  faces,  anti-  friction  balls  held  between  said  ends  and 
the  collars  formed  on  the  journal,  and  the  bolts  for  securing  the  casing 
in  the  wheel, 


July  10. 

Gear  Casing  for  Railway  Motors — Norman  C.  Bassett,  Lynn, 
Mass.,  assignor  to  the  Thomson-Houston  Electric  Company,  of 
Connecticut.    No.  522,579. 

A  gear  casing  pivoted  on  the  gear  wheel  shaft,  and  having  a  small 
removable  section  boxing  in  the  pinion,  said  section  being  joined  to 
the  casing  on  a  line  between  the  pinion  and  the  gear,  whereby  the 
pinion  can  be  removed  axially. 

Conduit  Railway  Trolley — John  L.  Creveling,  Auburn,  N.  Y.  No. 
522,655. 

An  electric  trolley,  consisting  of  a  depending  plate  in  combination 
with  trolleys,  supported  on  either  side  thereof  by  a  pair  of  pivoted 
arms. 

Car  Brake — George  W.  Kramer,  Peoria,  111.    No.  522,665. 

A  friction  clutch  cone  mounted  upon  and  rotating  with  a  shaft, 
supported  by  the  car  in  such  manner  as  to  be  longitudinally  movable 
on  said  shaft,  a  cup  shaped  bowl  loosely  mounted  upon  the  same  shaft, 
adapted  to  be  engaged  by  said  cone;  and  means  for  moving  the  cone 
longitudinally  to  engage  said  bowl;  in  combination  with  means  for  im- 
parting the  rotation  of  the  car  axle  to  the  clutch  cone,  and  means  for 
transmitting  the  rotation  of  the  clutch  bowl  to  the  brake  stem. 

Contact  Shoe  for  Electric  Locomotives— John  J.  Green,  Boonton, 
N.  J.,  assignor  to  the  Universal  Electric  Company,  New  York. 
No.  525,709. 

A  contact  shoe  for  electric  railways  consisting  of  separate  end 
pieces,  side  strips  of  flexible  metal  secured  thereto,  and  a  flexible  or 
yielding  central  bar  to  which  the  insulated  end  pieces  are  loosely 
attached. 

Contact  Bar  for  Electric  Locomotives — John  J.  Green,  Boonton, 
N.  J.,  assignor  to  the  Universal  Electric  Company,  New  York. 
No.  522,710. 

Covers  different  forms  of  contact  shoes  or  bars  similar  to  the  above. 

Supply  System  for  Electric  Railways — John  J.  Green,  Boonton, 
N.  J. .  assignor  to  the  Conduit  Construction  Company,  New  York. 
No.  522,711. 

Covers  a  conduit  adapted  to  be  operated  with  the  two  preceding 
inventions. 

Cable  Railway — Charles  W.  Hunt,  West  New  Brighton,  N.  Y.  No. 
522,713. 

The  combination  with  the  cable  and  rollers  in  close  proximity,  and 
around  which  the  cable  passes  in  turning  a  curve,  of  a  grip  wider  at 
the  ends  than  in  the  middle,  and  having  inner  curved  sides  between 
which  the  cable  is  received,  and  exterior  curved  surfaces  adapted  to 
rest  against  the  rollers  around  which  the  cable  passes  in  turning  a 
curve,  and  mechanism  for  clamping  the  cable  within  the  grip. 

Trolley  Ear — Charles  A.  Lieb,  New  York,  assignor  to  the  General 

Electric  Company ,  Boston,  Mass.    No.  522,844. 

As  a  new  article  of  manufacture,  a  trolley  ear  having  a  sheet  metal 
portion  with  an  upwardly-extending  fin  or  fold  and  a  cast  metal  bolt 
portion  secured  to  the  fin  or  fold. 

Trolley  Wheel — Charles  A.  Lieb,  New  York,  assignor  to  the 
General  Electric  Company,  Boston,  Mass.  No.  522,845. 
As  a  new  article  of  manufacture,  a  trolley  wheel  having  a  centra! 
core  of  good  conducting  metal,  as  copper  or  bronze,  and  steel  flanges 
secured  to  such  core,  such  steel  flanges  being  provided  with  radial  cor- 
rugations. 

Substructure  for   Bracing  and  Supporting  Railroad  Rails. 
James  M.  Price,  Philadelphia,  Pa.,  assignor  to  the  Price  Railway 
Appliance  Company,  of  Pennsylvania.    No.  522,852. 
A  rail  support  consisting  of  two  chairs  with  a  connecting  bridge 
having  openings  for  fastening  bolts,  and  a  grooved  bed  piece,  and  pro- 
vided with  a  horizontal,  inwardly  projecting  ledge. 

Closed  Conduit  for  Electric  Railways — Charles  I.  Greer,  Wash- 
ington, D.  C,  assignor  of  one-half  to  Charles  B.  Peirce,  same 
place.    No.  522,894. 

The  combination  of  a  conduit  for  electric  wires,  of  a  slot  cover 
composed  of  rigid  plates  having  central  depending  webs,  and  sectional 
filling  blocks  having  channels  in  which  said  webs  lie,  the  ends  of  the 
latter  being  lapped  upon  and  pivotally  linked  to  each  other. 

Car  Fender — Lucius  Q.  C.  Lamar,  Oxford,  Miss.    No.  522.905. 

A  fender  having  its  fending  member  projecting,  when  in  action, 
below  the  other  parts  of  the  fender,  and  formed  of  material  readily 
broken  away  in  meeting  unyielding  obstacles,  yet  capable  of  resisting 
impact  of  the  human  body  at  any  probable  speed  of  a  car. 

Trolley  Pole — Alexander  S.  McBean,  Montreal,  Canada.  No. 
522,915. 

A  trolley  wheel  support  composed  of  a  metal  section  rigidly 
secured  to  the  trolley  pole,  an  adjusting  platform  and  a  frame  piece, 
the  latter  carrying  the  trolley  wheel  or  runner,  with  a  swiveling  con- 
nection between  the  adjusting  platform  and  the  frame  piece. 

Pilot  for  Cars — Robert  A.  Crawford,  Allegheny,  assignor  of  one- 
half  to  Samuel  D.  Warmcastle,  Pittsburgh,  Pa.    No.  522,932. 
A  pilot  or  guard  adapted  to  fold  back  on  the  main  portion  thereof, 

a  hinged  section  thereon,  and  fastening  devices  for  holding  said  hinged 

section  in  position. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub» 
lishing  Company,  Havemeyer  Building,  New  York, 
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Some  Comments  on  Our  Financial  Supplement. 


"American  Street  Railway  Investments"  has  met  with  a  most 
favorable  reception.  We  publish  below  extracts  from  a  few  of  the 
many  letters  which  we  have  received  in  regard  to  the  work,  and  from 
notices  in  the  daily  and  technical  press: 

"The  work  as  a  whole  is  the  best  attempt  to  present  these  facts 
that  has  yet  been  made." — Philadelphia  Inquirer. 

John  Dick,  president  and  general  manager  Phcenix  Iron  Works 
Company,  Meadville,  Pa.,  says:  "  We  are  very  much  pleased  with  the 
general  appearance  of  this  work." 

W.  O.  Page,  secretary  Jewett  Car  Company,  Jewett,  O.,  says: 
"  Received  your  Financial  Supplement,  of  which  we  feel  very  proud, 
and  think  it  is  just  what  we  need." 

A.  D.  Newton,  treasurer  Eddy  Electric  Manufacturing  Company, 
Windsor,  Conn.,  says:  "We  think  this  work  will  be  of  very  great 
assistance  to  us.  and  think  you  have  hit  the  mark  you  aimed  for." 

The  J.  G.  Brill  Company,  Philadelphia,  Pa.,  says:  "We  have 
looked  over  it  with  great  interest,  and  think  it  fills  a  long  felt  want. 
You  are  certainly  deserving  of  great  credit  for  the  bringing  to  the  front 
of  this  matter." 

R.  H.  Beach,  Webster  &  Beach,  New  York  City,  says:  "  We  will 
undoubtedly  find  it  a  very  convenient  reference.  It  is  nicely  gotten 
up,  and  so  far  as  the  writer's  information  goes  it  is  the  most  complete 
thing  in  this  line  ever  gotten  out." 

C.  E.  Newcomb,  general  manager  Thiel's  Detective  Service,  St. 
Louis,  Mo.,  says:  "  Have  not  had  time  to  fully  examine  this  work,  but 
its  appearance  stamps  it  as  a  good  thing.  It  ought  to  be  of  immense 
benefit  to  investors  and  advertisers." 

Benjamin  F.  Shaw,  of  Wilmington,  Del.,  says:  "  I  think  it  an 
extremely  creditable  work  and  one  I  shall  always  keep  before  me.  I 
think  you  deserve  great  credit  for  the  manner  in  which  you  have 
gotten  it  up,  as  it  is  certainly  a  very  valuable  book." 

"  The  book  is  handsomely  bound,  and  invaluable  to  those  who  are 
interested  in  street  railways.  The  information  is  alphabetically  ar- 
ranged, and  has  been  collected  with  great  care.  We  shall  expect  to 
find  it  in  all  the  investment  offices.  —  The  Financial  Record. 

W.  J.  Clark,  general  manager  railway  department  General  Electric 
Company,  New  York,  says:  "We  do  not  wonder  that  you  have  a  feeling 
of  pride  over  your  success  in  this  direction,  and  we  congratulate  you 
most  heartily  for  the  success  which  is  self-evident  from  the  book 
itself. 

Charles  L.  Henry,  president  of  the  Anderson  (Ind.)  Electric  Street 
Railway  Company,  says:  "  Permit  us  to  express  satisfaction  with  map 
and  letter  press  of  our  road  as  shown  in  "  Investments,"  and  also  to 
compliment  you  on  the  high  character  of  the  publication  which  you 
have  issued." 

"' American  Street  Railway  Investments'  is  the  first  publication 
giving  in  a  comprehensive  and  systematic  manner,  data  regarding  the 
operation  and  management  of  the  different  properties,  which  will 
enable  dealers  and  investors  to  judge  of  the  relative  merits  of  the 
securities  described." — Philadelphia  Press. 

F.  H.  Stacey,  secretary  Hubley  Manufacturing  Company,  Lancas- 
ter, Pa.,  says:  "  The  book  certainly  presents  a  very  handsome  appear- 
ance, and  is  a  beautiful  production  so  far  as  the  printer's  art  is  con- 
cerned. I  have  not  had  time  to  examine  same  carefully,  but  from  a 
cursory  glance  it  is  indeed  a  very  valuable  work." 

Frank  S.  DeRonde,  general  sales  agent  Standard  Paint  Company, 
New  York  City,  says:  "  Your  pride  in  the  success  of  this  splendid 
edition  is  certainly  pardonable.  It  is  not  often  that  we  comment  or 
write  on  publications  of  any  kind,  but  we  cannot  help  but  congratulate 
you  on  this  book.  It  is,  in  our  opinion,  ahead  of  anything  of  the  kind 
before  published." 

J.  G.  McDuff,  general  manager  American  Electrical  Advertising 
Company,  New  York,  says:  "  From  a  hasty,  casual  glance  we  find  it  a 
very  valuable  compilation  of  the  capitalization  and  other  statistics  of 
the  different  street  railway  companies,  and  otherwise  full  of  valuable 
information  for  street  railways  and  security  and  bond  brokers  or  any 
one  needing  information  for  making  investments  or  having  the  use  of 
same." 

George  A.  McKinlock,  president  and  treasurer  Central  Electric 
Company,  Chicago,  111.,  says:  "You  are  perfectly  justified  in  your 
feeling  of  pride  in  the  success  of  your  efforts,  as  we  entirely  agree 
with  you  in  reference  to  the  pamphlet  being  far  in  advance  of  anything 
of  the  kind  ever  before  compiled.  It  contains  just  the  kind  of  inform- 
ation we  have  long  felt  the  need  of,  and  we  are  glad  to  have  such  a 
reliable  reference  book  at  hand." 

"  This  is  a  most  interesting,  useful  and  valuable  statistical  work, 
compiled  with  much  diligence  and  intelligence,  and  arranged  in  a 
manner  that  makes  reference  and  comparison  very  easy.  Not  only  is 
the  fullest  possible  information  given  as  to  the  financial  status  of  the 
street  railways  of  the  country,  but  each  section  furnishes  data  as  to  the 
population  of  the  place,  its  industries,  its  peculiarities,  its  rate  of  valu- 
ation, debt,  taxation,  etc.,  and  other  points  likely  to  determine  the 
value  of  a  property  operated  under  municipal  franchise.  In  many  in- 
stances the  company's  last  balance  sheet  is  presented. — Electrical  En- 
gineer. 

"  The  Street  Railway  Journal  has  published  a  volume,  entitled 


'  American  Street  Railway  Investments,'  which  is  aimed  to  occupy  a 
a  position  in  reference  to  street  railway  securities  such  as  Poor's  Manual 
does  to  steam  railroads.  The  importance  of  street  railway  interests  is 
brought  to  mind  by  the  fact  that  more  than  1,000  street  railway  com- 
panies have  reported.  The  information  is  recent  in  date,  and  so  far  as 
can  be  judged  by  a  casual  examination,  correct  in  character.  A  par- 
ticularly valuable  feature  of  the  book  is  a  large  number  of  city  maps 
showing  street  railway  lines  in  detail." — Financial  column,  Chicago 
Tribune. 

"  There  has  been  gathered  together  in  this  book  a  vast  amount  of 
detail  relative  to  the  street  railways  of  the  countiy.  The  information 
is  of  a  very  practical  character,  and  is  arranged  for  quick  reference. 
The  remarkable  development  in  the  building  of  street  railways  has 
brought  such  securities  into  greater  popularity,  and  this  compilation 
of  the  capitalization  and  other  statist!  s  of  such  properties  is  a  timely 
one.  It  presents  authentic  information  of  value  to  the  investor,  giving 
one  a  very  full  acquaintance  with  the  condition  and  operations  of  any 
particular  line,  and  will  prove  a  helpful  aid  to  legitimate  investments." 
— Manufacturers'  Record. 

"  This  undertaking  of  our  contemporary  is  a  laudable  one,  and 
should  be  cordially  received  by  the  public.  The  wild-cat  financiering, 
which  has  been  too  much  a  feature  of  the  electric  railway  business, 
would  not  have  been  possible  if  the  railway  men  themselves,  and  those 
who  have  been  buying  their  securities,  could  have  been  brought  into 
closer  touch,  and  known  better  how  to  get  at  each  other.  The  finan- 
cing companies  which  have  grown  fat  by  assessing  both  the  public 
and  the  street  railway  men,  would  not  have  been  able  to  get  a  foot- 
hold. We  shall  present  a  further  review  of  this  work,  showing  by 
tabulation  some  remarkable  facts." — Electricity. 

"  This  book  is  the  first  publication  giving,  in  a  comprehensive  and 
systematic  manner,  detailed  information  regarding  the  operation  and 
management  of  the  different  properties,  and  there  is  no  doubt  that 
there  will  be  a  large  demand  for  it  by  railway  and  financial  men. 
The  cities  and  towns  are  arranged  alphabetically,  and  particulars  are 
given  of  the  mileage,  track,  equipment,  power  plant,  finances  and 
statistics  of  operation  of  each  railway.  The  population  of  each  place 
is  also  given,  together  with  particulars  of  the  commercial  interests  and 
financial  conditions  in  the  case  of  the  larger  cities.  The  twenty-four 
maps  show  the  street  railway  systems  of  several  cities.  The  book  is 
well  printed,  on  good  paper." — Engineering  News. 

The  Car  Equipment  Company,  of  Philadelphia,  writes:  "  We  have 
received  and  carefully  examined  the  copy  of  American  Street  Railway 
Investments  ordered  by  us,  and  herewith  express  our  sense  of  the  obli- 
gation under  which  you  have  placed  us  in  common  with  other  manu- 
facturers and  investors,  in  the  production  of  so  valuable  a  manual.  It 
is  not  only  the  most  complete  work  of  its  kind  which  we  have  seen  in 
this  field,  but  contains  a  greater  amount  of  information  concerning  the 
railways  of  the  country  than  we  supposed  could  have  been  possibly 
brought  together,  inasmuch  as  the  development  of  the  electric  railway 
is  yet  in  a  somewhat  transitory  condition.  The  information  is  concise 
and  to  the  point  and  is  arranged  in  a  manner  that  permits  of  instant 
reference." 

"  In  this  publication  detailed  information  regarding  the  operation 
and  management  of  the  roads  is  given  in  a  complete,  yet  condensed 
form.  The  population  of  cities  and  towns  is  given,  and  particulars  as 
to  the  mileage,  track,  equipment,  power  stations  and  financial  reports. 
Wherever  the  value  of  the  property  is  affected  by  such  details  the  tax 
rate,  debt,  etc.,  are  also  given,  as  well  as  general  information  about 
the  commercial  interests  of  the  city.  An  invaluable  feature  of  the 
book  as  a  work  of  reference  is  the  date,  attached  to  the  report  of  each 
road,  that  the  information  was  received  from  its  officers.  The  pub- 
lishers have  certainly  succeeded  in  compiling  a  valuable  book  in  regard 
to  properties  of  which  it  has  heretofore  been  almost  absolutely  impos- 
sible, with  few  exceptions,  to  obtain  any  definite  and  reliable  informa- 
tion."— Street  Railway  Gazette. 

"  'American  Street  Railway  Investments'  is  the  title  of  a  valuable 
manual  which  the  Street  Railway  Journal,  of  New  York  City,  has 
just  issued.  The  work  is  comprehensive,  giving  a  statement  of  the 
the  leading  street  railways'  capital  stock,  funded  debt,  character  and 
extent  of  plants,  executive  officers  and  directors,  and  sketches  of  organ- 
ization and  development.  To  this  is  added  information  regarding  the 
communities  which  they  serve,  business  growth,  municipal  indebtedness 
and  rates  of  taxation.  Besides  this  there  is  a  large  number  of  maps. 
The  presentation  is  concise  and  clear.  With  the  tremendous  expansion 
of  these  enterprises  within  the  past  half  dozen  years,  the  need  of  such 
a  manual  has  been  strongly  felt  by  investors.  For  this  reason  it  is  a 
satisfaction  to  know  that  the  present  undertaking  is  to  be  continued 
each  year,  the  publication  hereafter  to  be  March  15.  The  present  issue 
is  corrected  to  June  15." — Boston  Journal. 

G.  Tracey  Rogers,  president  of  the  Binghamton  (N.  Y.)  Railroad 
Company,  says:  "  I  consider  this  book  one  of  the  most  valuable  in  our 
library.  We  would  not  part  with  it  for  a  great  many  times  the  amount  of 
its  cost,  could  we  not  secure  another.  I  think  the  book  will  be  of 
great  service,  not  only  to  bankers  and  investors,  but  to  all  street  rail- 
way companies,  affording  an  opportunity  which  we  have  not  hereto- 
fore had  for  comparing  notes  and  getting  insight  as  to  what  our  neigh- 
bors are  doing.  I  am  satisfied  that  this  publication  will  be  of  great 
assistance  to  all  street  railway  companies  in  disposing  of  their  securities. 
Hitherto  investors  have  been  groping  in  the  dark  more  or  less  as  to  the 
relative  value  of  different  street  railway  securities  which  have  not  as 
yet  a  fair  showing  in  the  financial  world.  This  class  of  investments  is 
comparatively  new,  and  entitled  to  a  higher  standard  than  has  been 
given  them.  I  think  your  book  will  materially  assist  in  giving  them 
the  position  that  they  deserve." 


August,  1894.] 
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QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS. — Corrected  by  Spkncbr  Trask  «  Co., 
Bankers  acd  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
July  19. 


Company. 

Par. 

Capital. 

Period. 

tj 
■3 

03 
OS 

Date 

of 
Issue. 

Bid. 
115 

3 

Bid. 

m% 

101Va 
lol  v., 
100  " 
101 
102% 
111 

111 

110 

Ask'd 

STOCKS. 

Watervlelt  Turnpike  &  It.  K. 
Co  

100 
100 

750,000 
240,000 

QFeb. 

1% 

1890 
1863 

116 

BONDS. 

Date 
Issue 

A  Tin  nil  nt 

Out- 
standing. 

est 
Paid. 

% 

Principal 
Due. 

Ask'd 

Albany  R.  R.  Co.,  1st  Mort. . . 

"  «  "  2d  Mort.... 
"     "   3d  Mort.... 

"        "     "    4th  Mort... 

■«        "     "  5thMort... 

«              "    Consol  Mtg 

■<  "  "  Debenture.. 
Watervllet  Turnpike  &  R.  R., 

Watervllet  Turnpike  &  R.  R., 

1865 

1873 
1875 
1880 
1888 
1890 
1891 

1889 

1889 

40,000 
20,000 
28,500 
11,500 
50,000 
350,000 
200,000 

350,000 

150,000 

J.  &  J. 
M.&  N. 

J.&J. 

M.  &  S. 
M.  &  S. 
J.&J. 
M.&  N. 

M.  &  N. 

M.  &  N. 

5 
7 
7 
6 
5 
5 
6 

6 

6 

1905 
1893 
1895 
1905 
1913 
1930 
1901 

1919 

1919 

112 
113 

BALTIMORE  STOCKS  AND  BONOS.— Corrected  by  Hambleton  &  Co., 
Bankers,  9  South  Street,  Baltimore,  Md.,  July  19.     Stock  quotations  are 
prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

t> 
I 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

25 
50 
50 
25 

2,500,000 
3,000,000 
300,000 
5,000,000 

Sem-an 

4 
1 

56 

33 
60 

VAX 

57 
35 
65 
14  H 

Central  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

BONDS. 

Date 

ot 
Issue 

Amount 

Out- 
standing. 

inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask.d 

*         "     "  cons. mort.. 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable). . 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 

City  Pass.  R.  R.  Co  

1882 
1692 

1889' 
1892 
1891 
1891 

250.000 
600,000 
2,000,000 
1,500,000 
1,750,000 
1,250,000 
2,000,000 

J.&J. 

J.&D. 
M.  &  N. 
J.  &  D 
M.  &  S. 

6 

5 
5 
5 
5 
6 
5 

1912 

1922 
1929 
1942 
1901 
1911 

110 
110 
104% 
105^ 
99 
100 
113 

112 
1101* 
105 
106 
99% 
101 
113)4 

BOSTON  STOCKS — Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
ot  Boston  Stock  Exchange,  July  19.  Stock  quotations  are  prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

> 

oq 
cs 

Date 

of 
Issue. 

Bid. 

Ask'd 

50 
50 

$6,400,000 
9,085,000 

J.  &  J. 
J.  &  J. 

4 

3 

1887 
1890-1892 

76 
45 

™% 

45% 

BROOKLYN  STOCKS  AND  BONDS.— Corrected  by  C.  E.  Staples  &  Co., 
215  Montague  Street,  Brooklyn,  July  23.    Stock  quotations  are  per  cent, 
values. 

Company. 

Par. 

Capital. 

Period. 

> 

a 

Date 

of 
Issue. 

Bid. 

Ask'd 
170 

STOCKS. 

Broooklyn  City  R.  R.  Co  .  . 

10 
100 
100 

100 
100 

6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

Brooklyn  Traction  Co.,  pref.. 

'•        •'  common. 
Coney  Island  &  Brooklyn 

1893 
1893 

67 
15 

147 
14 

Oct.  1. 

4 

"is" 

Long  Island  Traction  Co , ,  . 

1893 

BONDS. 

Date 

ot 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

1893 

350,000 
3,000,000 

300.000 

300,000 

125,000 

150,000 
8,000,000 

J.  &  J. 

5 

6  m.  notice 

100 
102 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  1st  bonds  

J.&J. 

J.  &  J. 

P.  &  A. 

F.  &  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  certificates  

South  Brooklyn  Central  R.  R. 

104 

100 
112 

South  Brooklyn  Central  R.  R. 

Brooklyn  City  R.  R.  Co.,  1st. 

115 

CHARLESTON  STOCKS  AND  BONDS.— Corrected  by  A.  C.  Kaufman, 
Charleston,  S.  C,  July  23.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

$100,000 
250,000 

Period. 

> 
« 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Charleston  City  Ry.  Co  

50 
25 

J.  &  J. 

o 

65 
5 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

X 

Principal 
Due. 

Bid. 

Ask'd 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 
5 

1915 
1906 

CHICAGO  STOCKS  AND  BONDS. — Corrected  by  William  B.  Wrenn,  108 
LaSalle  Street,  Chicago,  I1L,  July  25. 

Company. 

Par. 

Capital. 

Period. 

> 

2 

GO 
03 

« 

3 

2% 

1H 
4 

*% 

m 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 
100 

ino 

100 
100 
100 

$9,000,000 
1,000,000 
500,000 
5,500,000 
1,250,000 

13,189,000 

Q.-J. 

A.  &  O. 

Q.-J. 
J.  &  J. 
Q— J. 
Q— F. 

315 

100 
500 
240 
625 
135% 

North  Chicago  City  

241 

West  Division  City  

136 

BONDS. 

Date 

of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

$ 

Principal 
Due. 

Bid. 

Ask'd 

m\ 

110 

4,619,500 
400,000 
500,000 
1,850,000 
2,350,000 
4,100,000 
1,500,000 
2,000,000 

J.  &  J. 
F.  &  A. 
M.  &N. 
M.  &  N. 
J.  &  J. 
M.  &  N. 
F.  &  A. 
J.  &  D. 

i% 

6 

6 
4% 
5 
5 
5 
6 

101% 

105 

105 

102% 

100 

103 

Chicago  Passenger  

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 
West  Chicago  Street  

1883 

1903 
1900 
1927 
1906 

101 
10.% 
103 
101% 
103  h 

West  Chicago  Street,  Tunnel. 

"       Deb.  6  s 

CINCINNATI  STOCKS  AND  BONDS. — Corrected  by  Geo.  Eustis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  :Clnclnnatl,  July  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

■{last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

50 
50 
100 
100 
100 
100 

$7,500,000 
1,600,000 
300,000 
500,000 
100,000 
3,000,000 

Q.-J. 
Q.-J. 

5 
5 

105}* 

106 
107 

Mt.  Adams  &  Eden  Park  — 

5934 

98 

22% 

60 
99 
24 

"        '•        "  Pref. 
Cln.  Newport  &  Cov.  St.  Ry. 

6 

BONDS. 

Date 
or 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

"         "  extended  | 
10-20'S 

"            "  Cable. 

50,000 
50,000 
100,000 
150,000 
50,000 
50,000 
100,000 
200,000 
280,000 
125,000 
300,000 
200,000 
100,000 
250,000 
250,000 

J.&J. 
J.&J. 
J.&J. 
J.  &  J . 
A.&O. 
A.&  O. 
A.&O. 
J.&  D. 
M.&  S. 
J.&J. 
J.&J. 
J.&  D. 
A.  &  O. 
M.  &  S. 
J.  &  J. 

7 
7 
4 
5 
6 
6 
6 
6 
5 
7 
6 
5 
7 
6 

July,  1895 
July,  1896 

101% 
104 
98  \ 
100% 
101 
107% 
110% 
102% 
10F& 
107 
105 

104 
106 
99% 
101  % 
103 
110 
HI** 

"m%, 

108 
106 
90 

July,  1895 
July.  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap.'93-1908 
Mar.  1912 
1932 

"          "     5-20's  2d. 
S.  Covington  &  Cincinnati. . 
S.Cov.&  cln.  2d  Mort.gold  6's 

114 
113% 

115 
114% 

CLEVELAND  STOCKS  AND  BONDS.— Corrected  by  W.J.  Haves  &  Sons, 
Bankers,  Cleveland,  O.,  July  19. 

Company. 

Par. 

Capital. 

Period. 

GO 

a 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

The  Cleveland  Electric  Ry.  Co 
The  Cleveland  City  Ry.  Co — 

100 
100 

12,000/00 
8,000,000 

1893 

1893 

45% 
56 

46 
57% 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 
<•       •«       city      "  " 

1893 
1893 

2,000,001 
2,349,001 

M.-S. 

5 

1910 

100 
100 

102* 

102 

536 
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DETROIT  STOCKS.— Corrected  by  Cameron  Cdkhib 
Brokers,  82Grlswold  Street,  Detroit,  July  19. 


Co.,  Bankers  and 


Company. 

Par. 

Caj  ltal. 

Period. 

> 
3 

GO 

3 
w 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Fort  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry . 

100 
100 
100 

$250,000 
2,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS.— Corrected  by  J.  G.  Mackintosh  &  Co.,  Bankers.  Holy 
oke,  Mass.,  July  19. 


Company. 

Par. 

Capital. 

Period. 

t*' 

tS 

■>A 

Date 

of 
Issue. 

Bid. 

Ask'd 

Springfield  Street  R.  R.  Co  

100 
100 
100 

1,000,000 
250,000 
50,000 

J.  &  J. 

J.&  J. 

4 
4 

200 
200 
125 

225 
225 
150 

LOUISVILLE  STOCKS  AND  BONDS.  —  Corrected  by  Ai.mstedt  Bros 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  July  19. 

Company. 

Par. 

Capital. 

Period. 

— 

w 

'Sj 

oi 
vt 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ry,  Co.,  pref . . . 
Louisville  St.  Ry.  Co.,  com.. . . 

100 
100 

52,000,000 
4,000,000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

87 
37 

88 

38 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  inort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

100 
116 
116 

85 

101 
117 
117 
90 

NEW  HAVEN  STOCKS  AND  BONDS.— Corrected  by  H.  C.  Warren  &  Co., 
Bankers  and  Brokers,  New  Haven,  Conn.    July  19.   Stock  quotations  are 
prices  per  sliare. 

Company. 

Par. 

Capital. 

Period. 

j> 

*3 

03 
aS 

>K 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

F.  Haven  &  Westvllle  R.  R.  Co. 
New  Haven  &  W.  Haven  R.  R.Co 
New  Haven  &  Cent'lle  H.  R.  Co. 

Bridgeport  Horse  R.  R.  Co  

Hartford  &  wethersfleld  Horse 
R.  R.  Co  

25 
25 

$600,000 

J.  &  J. 

4 

45 

47 

100 
100 

140,000 
200,000 

J.  &  J. 

3 

125 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

New  Haven  Street  Ry.  Co  

New  Haven  AW.Haven  R.  K.Co 

1894 
1892 

t'00,000 
500,000 
50,000 

100,000 

100.00C 

100,001 

J.  &  J. 
M.&  N. 

5 
5 
6 

5 

5 

5 

Jan.  1919 
Nov.  1912 

100 

100 
102 

Hartford  &  Wethersfleld  Horse 
R.  R.  Co.,  Deb.  Series  A  

1888 
1890 

M.  &  S. 
M.&N. 
M.  &  N. 

Sept.,  1908 
May,  1910 
May,  1910 

Hartford  &  Wethersfleld  Horse 
R.  R. Co.,  Deb.  Series  B.... 

Hartford  &  Wethersfleld  Horse 
R.  R.  Co.,  Deb.  Series  C  

1 

NEW    ORLEANS    STOCKS    AND    BONDS.— CorieCted   by    GEORGE  LE 

Sassier,  188  Common  Street,  New  Orleans,  La.,  July  23.    Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Carrollton  R.  R.  Co  

Crescent  City  R.  Co  , 

Canal  &  Claiborne  R.  R.  Co. 
New  Orleans  City  &  Lake  Co 

Orleans  R.  R.  Co  

St.  Charles  Street  R.  R.  Co  . . 


Bonds. 


Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 
do  do 

N.  O.  City  R.  R.  Co  

N.  O.  &  Carrollton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 

1st  Mort  

St.  Charles  Street  R.  R.  Co... 


Par. 


100 

100 
40 

100 
50 

50 


Date 

of 
Issue 


1892 
1883 
1893 
1«79 
1882 

1893 
1881 


Capital. 


1,200.000 
1,150,000 
240,000 
1,500,000 
185,000 
600,000 


Period. 


Quart. 

Semi. 
Quart 


Amount 

Out- 
standing. 


150,000 
75,000 
2,000,000 
416,500 
250,000 

1,725,000 
105,000 


Inter- 
est 
Paid. 


M  &  N 
M  &  N 
J  &  J 
J  &  D 
F& A 

J  &  J 
J  &  D 


Date 

of 
Issue. 


1867 
.866 
1888 
1800 
1868 
1866 


Prirclpal 
Due. 


1912 
'95-'99 
1943 
1903 
'97-'06 

1943 
'95-'01 


Bid. 


124 
75 
38 
99 
34 
55 


Ask'd 


127 
90 
40 

103Ki 


Bid 


100 


Ask'd 


115 


MONTREAL  STOCKS  AND  BONDS  corrected  by  Gordon  Strath v  &  Co. 

Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  June  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

i 

rn 

a 

VL 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.  (old  stock) 
"          "  (new  stock) 

50 
50 

$2,000,000 
2,000,000 

M.  &  N. 

4 

May,  '91. 
May,  '94. 

149 
144X 

149% 
145 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

* 

Principal 
Duo. 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 

£60,000 
700,000 

5 

1905 

1S93 

iM 

NEW  YORK  STOCKS  AND  BONDS.— corrected  by  James  MoGovern  &  Co., 
6  Wall  St.,  New  York,  July  23. 


Company. 


STOCKS. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  seventh  Avenue.. 
Cen'l  Park.  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

sixth  Avenue  

Third  Avenue  

23d  st  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


900, 
2,100. 
1,800, 

600, 
1,200, 

748, 
2,500, 
1,600, 
1,000, 
1,862, 
1 ,500, 
5,000. 

600, 

800, 
2,000, 


Period. 


&  J. 
-J. 

-J. 

-F. 
-F. 
-F. 


Date 

of 
Issue. 


Bid. 


185 
lfO 
150 
132 
300 
50 
250 
200 
132 
200 
182 
290 
139 
145 


Ask'd 


30 
188 
155 


135 


55 


135 
206 
184 


150 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts.... 

2ds  Interest  as  rental 

Broadway  Consolidated  

Cen'l  Park,  North  &  East  River 
Central  Crosstown — 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston, W.  St.  &  Pav.  F'ry.lst 

Second  Avenue,  1st  mort  

Third  Avenue  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700,000 
,500,000 
500,000 
,125,000 
000,000 
650,000 
200,000 
250,000 


1,200,000 

200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
,000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &N. 

J.  &  D. 
F.  &  A. 

M  &  S. 

J.  &  J. 
F.  &  A. 

J.  &  J. 
M.  &N. 

J.  &  J. 
F.  &  A. 


Principal 
Due. 


July, 

June, 

July, 

July 

July, 

Dec.',' 
Nov., 


Aug. 

Sept., 

Aug., 
July, 
Nov., 
Jan., 
Feb., 


1900 
1904 
1914 
1924 
1905 
1943 
1902 
1922 

1932 
1914 

1910 
1915 
1914 
1894 
1909 
1937 
1942 


Bid. 


108 

106 

106 

106 

103 

109% 

110 

115 

105 


110 
53 
100 
100 
102 
115 


Ask'd 


110 
120 ' 


100 
112 
105" 


PHILADELPHIA  SECURITIES.— Corrected  by  Huhn  &  Gi.endinnino, 
143  South  Fourth  st.  (Bullitt  Building),  Philadelphia,  July  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

German  town  

Green  &  Coates  

Hestonville  

Lombard  <fe  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Ferry.. 
•Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second  &  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia. . .   

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.  J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 
*Ex.  Allotments. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Div.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonville,  1st  mort  


*'  2d  mort. 
People's,  1st  mort  


"     Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
60 
60 
50 
50 
50 
25 
50 
50 
50 
50 
50 
50 
50 
50 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1^89 
1892 
1892 


Capital. 


$500,000 
1,000,000 
1,250,000 
1,500,000 

500,000 
2,050,000 

500,000 
10,000,000 
1,000,000 

617,500 
7,000,000 

750,000 
1,060,200 
1,000,00(1 
1,250,000 

750,000 
30,000,000 
5,000,000 
6,1)00,000 
6,000,000 
3,000,000 


Amount 

Out- 
standing 


1,500,000 
1,250,000 
1,750,000 
67,000 
160,000 
300,000 
124,600 
75,000 
219,000 
285,000 
247,000 
246,000 


Period. 


Q.-J. 

J.— J. 

Q.-J. 
Q.-J. 
Q.-J. 


A.— O. 


J.— J. 
J.— J. 

M.— N. 
Q.— J. 
Q—J. 
J. — J. 
J.— J. 
J. -J. 
Q.-F. 


Inter- 
est 
Paid. 


M. — N. 
M.— S. 
J.  &  D. 
J.— D. 
A.— O. 
M.— N. 
J. — J. 
M.— S. 
J.— J. 
J— J. 
M.— S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1858 
1859 
1861 


1858 
1883 
1872 
1853 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


260 

124^ 

310 

111 

123 

35 

90 

45 
155 

80 

96 
221 
207 
225 
199 
200 
117 

14 

52 

25 

12.!$ 


Bid. 


107% 
101 
100% 
105 
103 
103^ 
105 
105 
115 
100 
95 
117 


Ask'd 


265 
126 
312 
112 
125 

40 

90 

46 
160 

85 

96M> 
235 
210 
230 
200 
210 
117% 

14% 

54 

29 

12% 


Ask'd 


108% 

102 

102 


August,  1894.] 
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OMAHA  (STOCKS  AND  BONDS.— Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker.  907 N.  Y.  Life  Building,  Omaha,  Net).,  July  19. 


Company. 

Par. 

Capital. 

Period. 

> 
■3 

I 

Date  of 
Issue. 

Bid. 

Ask'd 

ST00K8. 

100 

5,000,000 

M.  &N. 

Jan.  1,  '89 

60 

BONDS. 

Date 

of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'si 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  &N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS  Corrected  by  John  B.  Barbour,  Jr.. 

306  Times  BIdg.,  Pittsburgh,  Pa.,  July  23.  Stock  quotations  are  prices  per 
share. 


Company. 


8TOCKS. 

Central  Traction  R.  K.  Co  — 
Citizens'  Traction  R.  R  Co  . . 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Co  

Port  Pitt  Incline  Plane  Co. . . 
Mount  Oliver  Incline  Plane  Co 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co  


Citizens*  Traction  R.  R.  Co  . . 

Pittsburgh  Traction  R.  R.  Co. 

Pitts.  &  Birmingham  Trac- 
tion Co  

Pleasant  Valley  Ry  

P.,  A.&  M.  R.  R.  CO  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

Central  Traction  Co  

Union  R.  R.  Co  

West  End  R.  R.  Co  

Birmingham,  Knoxvllle  & 
Allentown  Tract.  Co  

Suburban  Kapld  Transit  

Fort  Pitt  Incline  Plane  Co. . . 

Mount  Oliver  Incline  Plane  Co 

Penn  Incl'e  PlaneCo.  1st  Mort 

Monongahela  Incl'e  Plane  Co. 

Pittsburgh  Incline  Co  


Par. 


50 
50 
50 
60 
25 
50 
50 
50 
50 

50 
56 
50 
100 
50 


Date 

of 
Issue 


18S7 
1887 

1892 
1892 
1891 
1890 
1889 
1889 
1881 
1887 


1881 
1871 

1883 
1887 
1889 


Capital. 


1,500,000 
3,000,000 
3,000,000 
2,500,000 
1,400,000 
3,000,000 
200,000 
300,000 
250,000 

140,000 
60,000 
100,000 
150,000 
3,000,000 


Amount 

Out- 
standing. 


1,250,000 
750,000 


1,250,000 
1,600.000 
1,500,000 
1,500,000 
375,000 
100,000 
75,000 


30,000 
44,500 

125,000 
50,000 

250,000 


Period. 


J.  &  J. 
j.'&  J. 


J.  &  J. 
J.  &  J. 


F.  &  A 


J.&J. 
J.  &  J. 


Inter- 
est 
Paid. 


A.  &  O 
A.  &  O. 


J.&J. 
J.&J. 
J.&J. 
J.  &  J. 
J.&J. 

A.  &  O. 
J.&J. 


M.  &  N. 


A.  &  O 
J.&J. 


Date 

of 
Issue. 


Principal  Bid. 
Due. 


Bid. 


19S£ 
59  S, 
12?u 


Ask'd 


26 


.927 
1927 


1919 
1931 
1930 
1909 
1919 
1901 
1922 


1901 
1901 
1903 
1897 
1919 


107 
106 


104  U 
lOlii 


101 


20 

59^ 

\m 

e;iu; 
soti 

20 


26^ 


Ask'd 


110 
110 

93k 
100 
104>i 
101A, 


PROVIDENCE   STOCKS  AND  BONDS.— Corrected  by  CHACE  &  BDTTS 
Bankers,  Providence,  July  24. 


Company 

Par. 

Capital. 

Period. 

%  last  dlv.  1 

Date 
of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 

Out- 
stand 'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
50.000 

M  &  S 
J  &  D 

5 
5 

1993 
1910 

95 
100 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COI.UM  BUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BONDS.-Corrected  by  E.  W.  Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building).  Philadelphia,  July  23 


Company. 


STOCKS. 

Rochester  (N.Y.)  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ky  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

(Boston)  Prer  

do     do  Common  

Worcester  Traction  Co.  Pref 

do     do  Common  

Consol.  Trac.  Co.  (N.  J.)  


Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ky  

Newark  (N.  J.)  Pass.  Ry  . 

Columbus  (O.)  St.  Ry  

Consol.  Trac.  Co.  (N.  J.). . 


Par. 


100 
loo 

100 
100 

100 
100 
100 
100 

ioo 


Date 
Of 

Issue 

1800 
1891 
1891 
1890 
1892 
1893 


Capital. 


5,000,000 
6,000,000 
1,250,000 
3,000,000 

2,000,000 
4,000,000 
2,000,000 
3,000,000 


Amount 

Out 
standing. 


3,000,000 
5,000.000 
850,000 
6,000.000 
2,600,000 


Period. 


Q.-F. 
A.— O. 


F. — A. 


Inter- 
est 
Paid. 


A  &  o 
F  &  A 
J  &  D 
J  &  J 
J  &  J 
J  &  D 


Date 

of 
Issue. 


1890 
1891 
1891 
1892 

1892 
1892 
1892 
1892 
1893 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


Bid 


93 
101) 
87 
99 
90 
86 


Ask'd 


31 
59 
20 
40 

75 
20 
80 

20 
38 


Ask'd 


95 
102 

95 
100 

95 

88 


HAN  FRANCISCO  STOCKS  AND  BONDS. — Corrected  by  Philip  Barth , 
Broker,  440  California  Street,  San  Francisco,  Cal.,  July  19. 


Company. 

Par. 

Capital. 

Period. 

> 
5 

CO 
CS 

Date  Of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

California  St.  Cable  Co  

100 
100 

1,000,000 
1,000,000 
18,750,000 
1,000,000 
1,000,000 
2,000.000 

Monthly 
Monthly 

100 
107 
39^2 

27% 

Geary  St., Park  &  Ocean  R.R. Co 
Market  Street  Cable  Co  

39fe' 

Monthly 

Presidio  &  Ferries  R.  R.  Co. . . . 

100 

14^ 
90 

t^uart'ly 

Bonds. 

Date 

ot 
Issue 

Am't 
Out- 
stand- 
ing. 

Interest 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Cal.  St.  Cable  R.  R  

650,000 
671,000 
3,000,000 
2,000,000 
250,000 
350.000 
700.000 
900,000 

J.  &  J. 
M.  &  S. 
A.&  O. 
J.  &  J. 
A.&  O. 
J.&  J. 
J.  &  J. 
M.  &  S. 
M.  &  N. 

5 
6 
5 
6 
6 
6 
6 
6 
5 

1914  " 

103  V, 
106>$ 
104 

W% 

112 

Market  Street  Cable  Co  

1913 
1918 
1914 

116% 

Park  &  Cliff  House  R.  R  

100?i 
H2J4 

1912 

111% 
104  >s 

Sutter  St.  Cable  Co  

ST.  LOUIS  STOCKS  AND  BONDS.— corrected  by  James  Campbell, 
Banker  &  Broker,  Rlalto  Building,  218  N.  4th  St.,  July  19.  Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds.. 

Citizens'  

Jefferson  Avenue  

Llndell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  cable  

Fourth  St.  &  Arsenal  

Llndell  

Missouri  Cable  

People's  1st  mort  

"       2d  mort  

People's  Cable  

St.  Louts  Cable  

Union  Depot  

Southern   

Southern  

St.  Louis  &  Suburban  

St.Louls  &  Suburban  (Incomes) 


Par. 


ioo 

100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


1892 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1H90 
1884 
1889 
1891 
1891 


Capital 
Issued. 


2,r>oo 

1,500 
112 

2,500 
2,000 

1,000. 
2,000 

150, 
4,000. 
2,500. 

800. 

700, 


Period. 


Oct.  '93 
Dec.  '88 


Q.-J. 
Dec.  '81 
J.&J. 


Amount 
Out- 
stand- 
ing. 


,800,000 
,500,000 

50.000 
,500,000 
500,000 
125,000 

75,000 
800.000 
,600,000 
000.000 
200,000 

30o,ono 

400,000 
300,000 


Jan.  '94 


Jan.  '94 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  J. 
J.  &  J 
J.&J. 
M.  &  S. 
J.  &  D. 
M.&N. 
J.  &  J. 
M.&N. 
A  &  O. 
M.  &  N. 
M.&N. 
F.  &  A. 


Date  of 
Issue. 


1876 
1887 
1885 
1890 
1891 
18-^9 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


55 
80 
125 

200 
20 

148 
5 

150 
13 
80 
15 


Bid. 


98 
105 

98 
101 
100 

99 
100 

iio 
101 
104 
103 
100 

84 

70 


Ask'd 


60 
85 
135 

91  y2 

210 

25 
151 

10 
200 

15 

85 

25 


Ask'd 


100 
107 
100 
102 
102 
100 
102 
95 
103 
105 
105 
104 
86 
80 


WASHINGTON  STOCKS  AND  BONDS. — Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,Washlngton,  D.  C,  July  23.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Wash'ton  &  Georgetown  R.R. 

Metropolitan  R.  R  

Columbia  R.  R  

Belt  R.R  

Ecklngton  &  Soldiers'  Home 
Georgetown  &  Tenallytown . 


Par. 


50 
50 
50 
50 
0 
0 


Date 

of 
Issue 


Wash'tn  &  Geo'tn  conv't.  1st. 

2d. 

Ecklngton  &  Soldiers'  Home. 

Belt  

Metropolitan  R.  R.  convert. . . 
Anacostla  R.  R  


83-'99 


1921 
1901 


Capital. 


500,000 
750,000 
400,000 
500,000 
352,000 
200,000 


Period. 


Q.  F. 
Q,  J. 
Q.  M. 

Q-  J. 


Date 

ot 
Issue. 


1863 
1864 
1870 
1875 


Bid. 


Amount 

Out^ 
standing. 


3,000,000 
500,000 
150,000 
240,000 
200,000 
200,000 


Inter- 
est 
Paid. 


J.  &  ,). 
J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J 
A.  &  O. 


Principal 
Due. 


1899-1929 
1903-1943 
1896-1911 

1921 

1901 
1901-1931 


Bid 


130 
130 
100 

85 

104^ 


Ask'd 


300 
96 
65 


35 
85 


Ask'd 


138 

138 
103 
90 
106 


Financial. 


The  York  (Pa.)  Street  Railway  Company  paid  a  dividend  of  2^4 
per  cent,  on  July  20. 

A  A  A 

qp  j>  qf 

Geo.  W.  Jones  has  been  appointed  receiver  of  the  Schenectady 
Street  Railway  Company,  vice  John  Muir,  resigned. 

db  A  A 

Nr  V  v 

The  Raleigh  Springs  Railroad  plant  of  Memphis,  Tenn.,  was  sold 
by  order  of  the  court  last  month  to  J.  T.  Fargason  for  $101,000. 
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The  Citizens'  Street  Railway  Company,  of  Indianapolis,  reports 
that  June  net  earnings  were  $42,000,  an  increase  of  $14,000  over  June, 
1893. 

AAA 
HP  V  W 

The  Cleveland  (O.)  Electric  Railway  Company  paid  a  dividend  of 
three-fourths  of  1  per  cent,  on  July  5,  to  the  stockholders  of  record 
June  30. 

The  Chattanooga  (Tenn.)  Electric  Railway  Company  has  been 
put  in  the  hands  of  a  receiver  upon  application  of  the  St.  Louis  Trust 
Company.  W.  T.  Adams,  president  of  the  company,  has  been  ap- 
pointed receiver. 

$  $  $ 

At  a  monthly  meeting  of  the  directors  of  the  Worcester  Traction 
Company,  held  July  13,  a  semi-annual  dividend  of  3  per  cent,  on  the 
preferred  stock  was  declared.  The  report  of  the  treasurer  showed  the 
transportation  last  month  was  greater  than  ever  before. 

A  ©  dT> 

HP  HP  HP 

The  gross  earnings  of  the  West  End  Street  Railway  Company, 
of  Boston,  for  June  show  an  increase  of  business  over  1893,  being,  in 
round  numbers,  $643,000,  against  $618,000  in  1893.  The  1893  figures 
were  the  largest  on  record  to  that  date,  and  set  against  $598,000  in 
June,  1892.  The  pleasant  weather  has  stimulated  travel.  The  net  gain 
over  June,  1893,  was  over  $50,000. 

$  ^ 

HP  HP  HP 

The  following  is  a  comparative  statement  of  the  operations  of  the 
Worcester  Traction  Company  for  the  month  of  June: 
1894.  1893. 
Gross  earnings,  $36,233.56  $32,607.49  Inc. ,  $3,626.07 

Operating  expenses,  16,523.79  20,463.78  Dec.  2,939.99 


Net  earnings 


I9.709-77 


12,143.71 


Inc.  7,566.06 


Notice  has  been  given  that  a  special  meeting  of  the  stockholders 
of  theJWinnipeg  (Man.)  Street  Railway  Company  would  be  held  at  the 
office  of  the  company,  on  July  25,  for  the  purpose  of  authorizing  the 
sale  of  the  company  to  the  Winnipeg  Electric  Street  Railway  Com- 
pany. A  special  meeting  of  the  stockholders  of  the  Winnipeg  Elec- 
tric Street  Railway  Company  was  also  held  on  July  25,  for  the  pur- 
pose of  authorizing  the  purchase  of  the  Winnipeg  Street  Railway  Com- 
pany. 

AAA 
tip  ij)  ijp 

The  Long  Island  Traction  Company,  it  is  said,  contemplates  the 
issue  of  collateral  trust  notes  to  the  extent  of  $2,000,000  or  over.  The 
notes  which  it  proposes  to  issue  are  redeemable  in  one  year  or  five 
years,  and  they  are  to  be  offered  first  to  the  Long  Island  Traction  Com- 
pany's stockholders.  Those  which  the  shareholders  take  are  to  be 
underwritten  by  a  syndicate,  composed,  it  is  said,  by  Brooklyn  trust 
companies  and  banks,  and  the  Mutual  Life  Insurance  Company,  of 
New  York. 

AAA 

Hp  HP  HP 

The  following  is  a  comparative  statement  of  the  operations  of  the 
Buffalo  Railway  Company  for  the  month  of  June:  Gross  earnings, 
1894,  $133,486.15;  1893,  $133,133.28;  increase,  $352.87.  Operating  ex- 
penses, 1894,  $74,054.33;  1893,  $76,146.84;  decrease,  $2,092.51.  Net 
earnings,  1894,  $59,431.82;  1893,  $56,986.44;  increase,  $2,445.38.  For 
the  six  months  ending  June  30:     Gross  earnings,  1894,  $727,167.01 ; 

1893,  $687,662.77;  increase,  $39,504.24.  Operating  expenses,  1894, 
$425,134.13;  1892,  $453,223.19;  decrease,  $28,089.06.    Net  earnings, 

1894,  $302,032.88;  1893,  $234,439.58;  increase,  $67,593.30. 

^  a. 

HP  SP  HP 

The  agreement  on  the  consolidation  of  the  Watertown  Street 
Railway  Company  and  the  Watertown  &  Brownville  Street  Railway 
Company,  forming  the  Watertown  &  Brownville  Street  Railway  Com 
pany,  has  been  filed  with  the  Secretary  of  State.  The  basis  of  consoli- 
dation is  share  for  share  of  the  capital  stock.  The  capital  of  the  first 
named  company  was  $40,000  and  of  the  latter  $60,000,  and  the  capital 
of  the  newly  formed  corporation  is  $100,000.  The  directors  are: 
Byron  B.  Taggert,  Joseph  Mullin,  Hiram  F.  Englehart,  Edward  S. 
Goodale  and  Samuel  F.  Bagg,  all  of  Watertown,  and  John  B.  Thomp- 
son and  Charles  A.  Starbuck,  of  New  York  City. 

$  $  $ 

The  following  is  a  comparative  statement  of  the  operations  of  the 
North  Shore  Traction  Company,  of  Boston,  for  the  month  of  June: 

1894.  1893. 
Gross  earnings.  ..  .  $128,43710       $116,050,88       Increase  $12,386.22 
Operating  expenses      60,878.22  58,999.41        Increase  1,878.81 

Net  earnings   $67,558.88        $57,051.47       Increase$io, 507.41 

For  the  nine  months  ending  June  30,  the  earnings  and  expenses 
of  the  company  were  as  follows: 

1894.  1893. 

Gross  earnings   $802,319  $766,176  Increase,  $36,143 

Operating  expenses. . .    538,947  607,894  Decrease,  68,947 

Net  earnings   $263,372  $158,282  Increase, $105,090 

dr.  dr. 

HP  HP  HP 

The  following  is  a  comparative  statement  of  the  operations  of  the 
Columbus  Street  Railway  Company  tor  the  month  of  June:  Gross  earn- 
ings, 1894,  $50,355.82:  1893,  $49,979.40;  increase,  $376.42.  Operating 
expenses,  1894,  $21,288  89;  1893,  $30,740.73;  decrease,  $9,451.84.  Net 
earnings,  1894,  $29,066.93;  1893,  $19,238.97;  increase,  $9,828.26.  For 


the  six  months  ending  June  30,  1894,  the  earnings  and  expenses 
of  the  company  are  shown  by  the  following  report:  Gross  earn- 
ings, 1894,  $264,272.30;  1893,  $260,561.85;  increase,  $3,710.45.  Op- 
erating expenses,  1894,  $128,280.07;  1893,  $171,138  30;  decrease,  $42,- 
858.23.  Net  earnings,  1894.  $135,992.23;  1893,  $89,423.55;  increase, 
$46,568.68. 

AAA 
HP  HP  HP 

The  following  is  a  comparative  statement  of  the  operations  of  the 
North  Shore  Traction  Company  for  the  month  of  May: 

1894.  1893. 
Gross  earnings. .. .  $104,569.84       $102,845.17       Increase,  $1,724.67 
Operating  expenses     63,906.67  62,524.68       Increase,  1,381.99 


Net  earnings              $40,663.17  $40,320.49       Increase,  $342.68 

For  the  eight  months  ending  May  31  the  showing  made  by  the 
company  is  as  follows: 

1894.  1893. 

Gross  earnings  $673,882  $650,126          Increase,  $23,756 

Operating  expenses.  . .    478,069  548,895          Decrease,  70,826 


Net  earnings   $195,813  $101,231  Increase,  $94,852 

A  dh  ;A 

HP  HP  HP 

We  are  just  in  receipt  of  a  statement  of  the  earnings  for  the  month 
of  June  of  the  companies  operated  by  the  Brooklyn  Traction  Com- 
pany: 

Gross  earnings  Atlantic  Avenue  Railroad   $88,347.35 

"       "       Brooklyn,  Bath  &  West  End  Railroad   17,279.67 


Total   $105,627.02 

Operating  expenses  Atlantic  Avenue  Railroad   $52,814.75 

"  "        Brooklyn,  Bath  &  West  End  Railroad  9,664.91 


Total   62,479.66 

Net  earnings   $43,147.36 

The  gross  earnings  of  the  above  systems  show  an  increase  of  $13,- 
847.16  on  the  corresponding  month  of  1893. 

$  $  $ 

The  receiver  who  was  appointed  for  the  Richmond  Raiway  & 
Electric  Company,  of  Richmond,  Va. ,  June  n,  at  the  request  of  certain 
stockholders  of  the  Richmond  &  Manchester  Railway  Company,  was 
removed  two  weeks  after  his  appointment,  upon  a  hearing  upon  the 
ground  that  there  was  no  reason  for  even  a  temporary  receivership. 
John  H.  Davis  &  Company,  of  New  York,  bankers,  refer  to  this  case 
in  their  monthly  financial  circular  for  July,  1894,  as  follows: 

"  In  Richmond,  Va.,  a  contract  was  entered  into  in  1893  by  which 
certain  street  railway  and  other  property  was  to  be  transferred  to  a 
new  ownership  under  certain  conditions,  no  fixed  time  being  set  for  the 
consummation  of  the  trade.  It  was  one  of  the  provisions  of  the  con- 
tract that  after  this  transfer  should  have  been  made  the  Richmond  Rail- 
way &  Electric  Company — not  one  of  the  contracting  parties,  but  under 
the  management  of  the  proposed  purchaser — would  place  its  guarantee 
upon  certain  new  bonds  to  be  issued  upon  the  property  in  question. 
There  was  delay  in  executing  the  transfer,  the  purchaser  claiming  that 
the  vendors  had  not  as  yet  met  their  obligations  as  to  free  land  and 
clear  title,  etc.,  and  that  whenever  this  should  be  done,  to  the  satisfac- 
tion of  counsel,  he  was  ready  to  do  his  part.  The  vendors  claimed 
that  they  had  done  and  were  ready  to  do  all  they  had  agreed.  It  was 
a  question  of  business  and  legal  interpretation,  and  if  any  suit  of  any 
kind  was  necessary,  it  would  manifestly  be  one  for  specific  performance 
of  a  contract,  at  which  both  sides  should  have  a  hearing.  The  courts 
were  open  in  Richmond,  the  United  States  District  Court  being  in  ses- 
sion, presided  over  by  one  of  the  oldest  judges  on  the  bench.  Ignoring 
this  court  upon  the  spot,  the  vendors  went  before  another  judge  of  the 
same  court  in  South  Carolina,  presented  a  complaint  and  asked  for  a 
receiver,  not  only  of  the  property  in  question,  but  also  of  the  Rich- 
mond Railway  &  Electric  Company.  Incredible  as  it  may  seem,  the 
request  was  granted,  and  the  latter  company,  without  notice, 
and  a  solvent  concern  in  every  sense  of  the  word,  found  itself  in 
the  hands  of  a  temporal  y  receiver,  with  all  the  inconveniences  and  the 
discredit  attaching  thereto.  It  is  needless  to  say  that  the  company 
itself  and  its  friends  lost  no  time  in  making  a  determined  effort  to  have 
this  gross  injustice  remedied,  and  the  court  was  asked  to  give  a  hear- 
ing at  the  earliest  possible  moment.  That  hearing  was  had  on  Monday 
and  Tuesday  last  before  the  Federal  Court  judge  in  Richmond  who 
had  been  ignored  in  the  former  proceedings,  and  resulted  in  an  instant 
discharge  of  the  receivership  of  the  Richmond  Railway  &  Electric 
Company  in  the  following  unequivocal  words: 

"  '  After  full  argument  of  counsel,  the  court  being  of  opinion  that 
the  Richmond  Railway  &  Electric  Company  is  entirely  solvent  and  that 
there  exists  no  ground  for  the  appointment  of  a  receiver  of  its  prop- 
erty, the  motion  to  appoint  a  receiver  of  the  said  company  is  denied, 
and  it  is  ordered  that  the  temporary  receiver  appointed  in  this  cause 
do  forthwith  surrender  and  deliver  unto  the  Richmond  Railway  &  Elec- 
tric Company,  its  officers  and  agents,  all  of  the  property  in  his  hands 
or  under  his  control,  including  all  moneys  remaining  in  his  hands 
realized  from  the  operations  of  said  company.'  " 

We  are  further  informed  that  during  the  first  week  that  the  re- 
ceiver was  in  possession  he  took  in  over  $10,000  from  the  operation  of 
the  lines,  and  that  for  the  two  weeks  he  took  in  from  the  railway  and 
turned  over  to  the  officers  of  the  company  when  the  receivership 
terminated  over  $20,000,  while  his  total  payments  had  been 
less  than  $500.  These  facts  seem  to  be  in  themselves  abundant  refuta- 
tion of  any  charge  that  the  Richmond  Railway  &  Electric  Company 
was  an  insolvent  concern. 
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Electric  Snow  Sweepers. 

From  the  first  of  August  on  is  generally  recognized  as  the  time  to 
consider  winter  equipment.    The  summer  season  by  this  time  is  half 
over,  and  only  three,  or  at  most  four,  months  must  intervene  between 
it  and  the  arrival  of  cold  weather.    Inquiries  at  the  offices  of  a  number 
of  the  supply  companies  show  that  winter  orders  are  now  being  placed, 
and  that  many  companies  are  already  providing  for  the  coming  cold 
weather. 

The  Lewis  &  Fowler  snow  sweeper  promises  to  be  more  popular 
this  year  than  ever  before.    This  sweeper  was  brought  out  during  the 
year  1891,  and  attracted  much  attention  at  the   Pittsburgh  Convention, 
where  it  was  exhibited  for  the  first  time.    It  was  illustrated  and  de- 
scribed in  our  issue  for  September,  1891. 

The  sweeper  has  been  found  to  be  so  well  fitted  for  the  purpose  for 
which  it  was  designed  that  snow  has  ceased  to  have  any  terrors  for  the 
average  railway  manager,  and  the  sweeper  has  come  to  be  regarded  as 
a  necessary  portion  of  the  equipment  of  every  railway.    The  Brooklyn 
Ragle  quotes  General  Manager  Bogardus  of  the  Brooklyn  Heights 
Railway,  as  saying  in  a  recent  interview,  "  They  go  far  ahead  of  any- 
thing I  ever  saw  for  cleaning  streets.  All  we  have  to  do  for  an  ordinary 
storm  is  to  run  the  sweeper  back  and  forth  over  the  tracks,  and  they 
are  kept  as  clean  as  in  summer." 

A  list  of  the  railway  companies  using  the  Lewis  &  Fowler  sweep- 
ers is  an  interesting  one,  showing,  as  it  does,  the  wide  adoption  of  the 
sweeper.    It  includes  the  following  roads:  Baltimore  City  Passenger 
Railway  Company;  Baltimore  Traction  Company;  Baltimore  &  Curtis 
Bay  Street  Railway  Company;  Bangor  Street  Railway  Company,  Ban- 
gor, Me.;  Brooklyn   Heights  Railroad  Company,  Brooklyn,  N.  Y.; 
Camden  Street  Railway  Company,  Camden,  N.  J.;  Citizens'  Street 
Railway  Company,  Indianapolis,  Ind.;   City  &   Suburban  Railway 
Company,  Baltimore,  Md.;   Chicago   North   Shore  Street  Railway 
Company;  Columbus  Consolidated  Street  Railway  Company,  Colum- 
bus, O. ;  Consolidated  Traction  Company,  Newark,  N.  J.;  Cleveland 
City  Railway  Company;  Detroit  Citizens'  Street  Railway  Company; 
Duquesne  Traction  Company,  Pittsburgh,  Pa.;  Easton  Transit  Com- 
pany;  Erie  Electric  Motor  Company;  East  Harrisburgh  Passenger 
Railway  Company;    Elizabeth  Street   Railway  Company,  Elizabeth, 
N.  J.;  Federal  Street  &  Pleasant  Valley  Railway  Company,  Pittsburgh, 
Pa.;  Fort  Wayne  Electric  Railway  Company;  Hamilton  Street  Rail- 
way Company,  Hamilton,  Ont.;  Jamestown  Street  Railway  Company, 
Jamestown,  N.  Y. ;  Lindell  Railway  Company,  St.  Louis,  Mo.;  Mil- 
waukee Street  Railway  Company;  McKeesport  &  Reynoldtown  Pas- 
senger Railway  Company,  McKeesport,  Pa. ;  North  End  Street  Rail- 
way Company,  Worcester,  Mass.;  Omaha  Street  Railway  Company; 
Ottawa  Electric  Railway  Company,  Ottawa,  Ont.;  Oswego  Street  Rail- 
way Company;  Pittsburgh,  Allegheny  &  Manchester  Traction  Com- 
pany, Pittsburgh,  Pa.;  Rochester  Railway  Company ;  Sioux  City  Street 
Railway   Company;  Second   Avenue  Passenger  Railway  Company, 
Pittsburgh,  Pa.;  South  Chicago  Street    Railway  Company;  Toledo 
Electric  Street  Railway  Company;  Terre  Haute  Electric  Railway  Com- 
wany;  Trenton  Passenger  Railway  Company;  Third  Avenue  Railway 
Company,  New  York;  Toronto  Railway  Company,  Toronto,  Ont.; 
Utica  Belt  Line  Street  Railway  Company ;  Woodland  Avenue  &  West 
Side  Railroad  Company,  Cleveland,  O. ;  Wilmington  City  Railway 
Company,  Wilmington,  Del.;  West  Chicago  Street  Railway  Compa- 
ny; Worcester  Consolidated  Street  Railway  Company. 

Utica  Belt  Line  Reorganized. 

After  a  series  of  unsuccessful  efforts  extending  over  a  long  period, 
the  Utica  Belt  Line  Street  Railroad  Company  was  reorganized  July  13, 
and  within  a  short  time  the  road  will  be  taken  from  the  receiver's 
hands  and  the  new  organization  put  in  possession. 

At  the  meeting  1,500  shares  of  stock  were  represented  and  out  of 
this  number  voted,  1, 454J-2  were  voted  for  the  following  board  of  direct- 
ors: Charles  W.  Mather,  John  W.  Boyle,  Edward  Bushinger,  William 
B.  Putney,  of  New  York,  James  T.  Gardiner,  of  Albany ,  Camile  Weid- 
enfeldt,  of  New  York,  Robert  G.  Young;  inspectors  of  election,  John 
H.  Grant,  Thomas  P.  Weston,  John  Weston. 

After  the  election  the  directors  met  and  elected  the  following  offi- 
cers: President,  John  W.  Boyle;  vice-president,  James  T.  Gardiner; 
treasurer,  Charles  W.  Mather;  secretary,  Edward  Bushinger;  execu- 
tive committee,  John  W.  Boyle,  Charles  W.  Mather,  James  T. 
Gardiner. 

It  is  understood  that  by  the  agreement  of  the  organization,  it  is 
provided,  among  other  things,  that  money  is  to  be  furnished  and  ex- 
pended upon  the  property  in  order  to  put  it  in  proper  condition  for 
economical  operation.    The  board  of  directors  elected  by  virtue  of  the 
order  of  the  court  and  the  notice  sent  out  to  stockholders  is  to  be 
made  up,  so  far  as  the  three  interests  now  represented  are  concerned,  in 
the  same  way  that  it  is  now  made  up;  the  Utica  interests  are  entitled 
to  four  directors;  the  New  York  interests  to  two  directors;  and  the 
Thomson-Houston  or  General  Electric  interests  to  one  director.  This 
arrangement  is  to  continue  for  a  period  of  years. 

EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 
NEW  YORK 

C.  J.  FIELD,  M.  E., 

Consulting  Engineer. 
Electric  Traction. 

Power  Transmission. 

Generating  Stations. 

Central  Building,  Liberty  and  West  Sts. 
NEW  YORK. 

WHITE -CROSBY  CO., 

CONTRACTING  ENGINEERS. 

Dal  LI  1 1 l\Ji  t!    KJ 1  1  IL<c  •      CCJ  U  1  Ld KJ 1 L_> U  1  1  \A  l  !  Ig. 

New  York  Office :   29  Broadway. 

Chicago  Office :  "Rookery." 

C.   E.   LOSS  &  CO., 

  PtUCDAI   

  UtNtHAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building,  Chicago, 

REED  *  McKIBBIN, 

GENERAL  STREET  RAILWAY  CONTRACTORS, 

80  Broadway,  New  York. 

ORGANIZED,   1888.  INCORPORATED,  1891. 

WOODBRIDGE  &  TURNER, 

ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS. 

Electric  Railway  Construction  and  Equipment. 

Times  Building,  4  1  Park  Row,  New  York. 

" 2?w  ™  Y0RK  EQUIPMENT  CO.  "SET 

.„,_—-.„_  -M  RAILWAY  EQUIPMENT,  gg- 

for   Suburban,    Electric,                               15  WALL  ST.,  NEW  YORK.                               LINE  CONSTRUCTION 
Dummy  and  Cable  Roads.            WHETHER  YOU  WISH  TO  BUY  OR  SELL,  WRITE  US.  MATERIAL. 
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Map  of  the  United  States. 


A  large  handsome  Map  of  the  United  States,  mounted  and  suitable 
for  office  or  home  use,  is  issued  by  the  Burlington  Route.  Copies  will 
be  mailed  to  any  address  on  receipt  of  fiteen  cents  in  postage  by  P.  S. 
Eustis,  General  Passenger  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


The  Lake  Shore  Route. 


The  Lake  Shore  Route,  between  Buffalo  and  Chicago,  is  cele- 
brated all  over  the  world  as  affording  the  embodiment  of  luxury  in 
travel.  Its  new  Day  Coaches  are  sixty  feet  in  length,  and  will  seat 
fifty-eight  people,  comfortably.  They  are  fitted  with  the  Gould  plat- 
form and  automatic  coupler,  Westinghouse  air  bsakes  and  signal, 
heated  with  steam  taken  from  the  locomotive,  and  at  night  are  bril- 
liantly lighted  with  Pintsch  gas,  for  which  purpose  five  elegant  bronze 
chandeliers  depend  from  the  roof  of  the  car. 

The  interior  of  the  coaches  is  finished  in  mahogany,  highly 
polished  and  paneled.  Each  coach  has  a  nice  lavatory  and  toilet.  The 
latest  models  contain  separate  toilet  rooms — one  for  ladies  and  one  for 
gentlemen.  The  car  seats  are  of  the  style  known  as  the  Mason  tilting, 
with  high  spring  backs  and  broad  seats.  They  are  richly  upholstered 
in  crimson  plush.  The  windows,  which  are  of  plate  glass,  are  large, 
and  each  is  fitted  with  a  spring-roller  curtain,  in  shade  to  blend  with 
the  interior  finish,  and  every  feature  is  of  the  best. 

The  dining  cars  in  service  on  the  trains  of  the  Lake  Shore  &  Mich 
igan  Southern  Railway  are  operated  by  the  company.  The  cars  are 
neat  and  tasty  in  all  their  appointments.  Great  care  is  exercised  to 
provide  the  patrons  of  the  Lake  Shore  Route  with  a  service  which  shall 
prove  satisfactory.  As  a  result,  dining  on  the  trains  of  the  road  is 
accomplished  in  a  very  satisfactory  and  comfortable  way. 

The  sleeping  cars  in  service  on  the  Lake  Shore  Route  are  of 
Wagner  build.  Ordinarily,  they  contain  twelve  sections  a  state-room, 
a  smoking  apartment,  and  toilets  for  ladies  and  gentlemen.  In  some 
instances,  however,  there  are  cars  containing  sixteen  sections,  the  state- 
room being  omitted.  Every  valuable  device  is  embodied  in  their  con- 
struction. 

The  Lake  Shore  operates  a  most  perfect  sleeping  car  service 
between  the  cities  rf  Chicago,  Cleveland  Buffalo,  New  York  and  Bos- 
ton, in  connection  with  the  New  York  Central  and  Boston  &  Albany 
Railways.  This  is  not  only  the  direct,  best  and  only  double  track 
route  between  the  cities  mentioned,  but  the  Lake  Shore  is  the  only  line 
from  Chicago  conveying  passengers  into  New  York  City  without  a 
ferry  transfer.**.,;. 


Special  Train  to  the  Atlanta  Convention. 


We  are  in  receipt  of  the  following  letter  from  Mr.  L.  J.  Ellis,  the 
eastern  passenger  agent  of  the  Norfolk  &  Western  Railroad  Company, 
the  famous  Shenandoah  Valley  Route,  which  will  be  of  interest  to  all 
street  railway  men  who  contemplate  a  trip  to  Atlanta  to  attend  the 
October  convention.  Our  representative  has  been  over  the  route  out- 
lined for  the  special  train,  and  we  can  endorse  the  statements  made  as 
to  the  attractive  scenery  along  the  line  and  the  excellent  facilities 
offered.    Mr.  Ellis  says: 

Dear  Sir: — Please  do  me  the  kindness  to  call  attention  editorially 
to  the  arrangements  we  have  made  to  carry  the  delegates  and  visitors 
to  the  National  Street  Railway  Convention  to  convene  in  Atlanta 
October  17,  as  shown  in  the  advertisement  I  enclose  for  insertion  in 
the  Street  Railway  Journal. 

A  canvass  among  the  street  railway  men  has  satisfied  us  that  we 
are  justified  in  making  these  arrangements.  The  fact  that  a  part  of 
the  programme  for  those  attending  the  Atlanta  convention  is  to  visit 
Lookout  Mountain  makes  our  route  the  only  practicable  one,  as  it  is 
the  only  direct  line  to  Atlanta  via  Chattanooga  from  the  East.  As 
you  have  been  over  the  entire  route,  you  can  speak  with  the  courage  of 
conviction  as  to  its  attractiveness,  its  equipment  and  management,  and 
our  ability  to  take  the  best  of  care  of  those  who  go  with  us  on  this 
occasion.  Very  truly  yours, 

(Signed)  L.  J.  Ellis,  E.  P.  A. 

TECHNIC  ELECTRICAL  WORKS, 

129  Bread  St.,  Philadelphia. 


"Teck"  Bond  for  Rail  Joints. 

"  Teck  "  Splice  for  Trolley  and  Feed  Wire. 

Iron  Poles  and  Ridged  and  Adjustable  Brackets. 

Overhead  Material  of  all  kinds. 

Trolley  Poles,  Wheels  and  Forks. 

Station  Switches  and  Switchboards. 

Quick  Break  Pole  Switches. 


Hubley 


Manufacturing  Co. 

Thollkt  Wheels. 

Bronze,  Brass  or  Iron.  The  special 
bronze  has  a  record  of  10,000  miles  and 
still  running.  All  have  Patent  Graph- 
ite Bearings. 

Trol,l,et  Harps. 

Either  Bronze,  Brass  or  Malleable  Iron. 
Entirely  new  design.  Patent  applied 
for.  Lightest,  Strongest,  as  well  as  the 
Cheapest,  ever  offered  to  the  trade. 

Bearings 

For  Dynamos  and  Motors.  Guaran- 
teed 20  per  cent,  more  life  than  any 
other  anti-friction  metal  on  the  market. 


Complete  Overhead  Equipments  for 
Electric  Railways. 

Car  Trimmings,  Bronze,  Brass  or  Iron  Castings  for 
special  work.    Estimates  on  receipt  of  samples  or  sketch. 

Electric  Lighting  Material.  Regulating  Sockets, 
Pendants,  Cutouts  and  Switches,  of  our  own  design  and 
Patents. 

Our  Quality  is  the  highest  and  Prices  Low. 

HUBLEY  7VTFG.  CO. 

LHNCHSTER,  PH, 


Buffalo  Special  Steam  Fans 

WITH  DOUBLE   UPRIGHT  ENCLOSED  ENGINES, 
For  Forced  nr  Tn<liire«l  Hrrantlit. 
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THE   BUFFALO   FAN   SYSTEM   IS    ESPECIALLY    ADAPTED  TO 
HEATING  CAR  SHOPS  AND  ALL  LARGE  BUILDINGS. 

Plans  for  Installation,  specifications  and  statements  as  to  economy  fromj 
prominent  users,  with  full  construction  description,  and  388 
page  catalogue,  free  on  application. 

BUFFALO  FORGE  GO.,  Buffalo,  N.  Y.,  U.  S.  A. 


Vol.  X. 


NEW  YORK  $  CHICAGO,  SEPTEMBER. 


No.  9. 


Twelfth  Annual  Meeting  of  the  New  York  State 
Street  Railway  Association. 


The  twelfth  Annual  Meeting  of  the  New  York  State 
Street  Railway  Association,  as  already  announced,  will  be 
held  at  Syracuse  on  Tuesday,  September  18,  1894.  The 
place  of  meeting  is  Yates  Hotel,  and  the  Association  will 
be  called  to  order  at  10.30  a.  m.  A  number  of  street  rail- 
way and  supply  companies  have  signified  their  intention 
of  being  represented,  and 
an  excellent  meeting  may 
be  expected. 

Two  papers  are  to  be 
read  at  the  meeting,  both 
of  which  are  by  engineers 
who  are  recognized  as 
authorities  upon  the  sub- 
jects on  which  they  will 
treat,  and  both  promise 
to  be  very  interesting. 
The  first  paper  will  be 
by  Maj.  G.  W.  McNulty, 
at  present  chief  engineer 
of  construction  for  the 
work  of  the  Metropolitan 
Traction  Company,  the 
subject  being  "  Recent 
Improvements  in  Cable 
Traction."  Major  Mc- 
Nulty was  for  a  long 
period  chief  engineer  of 
the  Broadway  &  Seventh 
Avenue  Railway,  occupy- 
ing this  position  during 
the  entire  period  of  the 
the  road's  construction. 
We  understand  that 
Major  McNulty  will  de- 
scribe some  of  the  new 
features  in  cable  practice 
which  have  been  intro- 
duced on  the  Broadway 
system  with  excellent  re- 
sults. 

The  second  paper  will 
be  upon  "  Economy  in 
Electric  Power  Stations," 

by  J.  B.  Craven,  electrical  engineer  of  the  Buffalo  Railway 
Company.  Mr.  Craven  has  been  identified  with  the  Buffalo 
Railway  for  several  years,  and  is  conversant  with  the 
problems  of  station  economy  and  management.  His 
paper  will,  undoubtedly,  contain  many  valuable  and  inter- 
esting facts. 

The  officers  of  the  New  York  State  Street  Railway 
Association  are:  President,  Daniel  B.  Hasbrouck,  vice 
president  of  the  Metropolitan  Street  Railway  Company, 
New  York  City;  first  vice-president,  G.  Tracy  Rogers, 
president  of  the  Binghamton  Railroad  Company,  Bing- 
hamton;  second  vice-president,  James  H.  Moffitt,  super- 
intendent of  the  Syracuse  Consolidated  Street  Railway 
Company,  Syracuse;  secretary  and  treasurer,  William  J. 
Richardson,  secretary  of  the  American  Street  Railway 


DANIEL  B  HASBROUCK, 

PRESIDENT  NEW  YORK  STATE  STREET  RAILWAY  ASSOCIATION 


Association,  and  until  recently  secretary  and  treasurer  of 
the  Atlantic  Avenue  Railway  Company,  Brooklyn.  Ex- 
ecutive Committee:  John  N.  Beckley,  president  of  the 
Rochester  Railway  Company,  Rochester;  Daniel  F.  Lewis, 
president  of  the  Long  Island  Traction  Company,  Brook- 
lyn; Charles  Cleminshaw,  president  of  the  Troy  City  Rail- 
way Company,  Troy. 

According  to  our  custom,  we  take  pleasure  in  pre- 
senting on  this  page  a  portrait  of  the  president  of  the 

Association.  Mr.  Has- 
brouck is  a  veteran  in 
street  railway  busi- 
and  few  men  are 
r  known  among  the 
t  railway  managers 
he  State.  He  has 
a  regular  attendant 
of  the  State  Association 
meetings,  and  has  also 
attended  many  meetings 
of  the  National  Associa- 
tion, where  his  opinions 
when  expressed  have 
been  listened  to  with 
such  attention  and  re- 
spect that  he  has  been 
termed  the  Nestor  of  the 
street  railway  business  in 
New  York.  He  has  served 
in  a  number  of  official 
capacities  with  the  New 
York  State  Street  Rail- 
way Association  during 
its  history,  and  last  year 
when  vice-president,  act- 
ed as  chairman  of  the 
meeting  in  the  absence 
of  the  president,  C.  Dens- 
more  Wyman. 

Daniel  B.  Hasbrouck 
is  a  native  of  New  York 
State  and  a  resident  of 
the  city  of  Brooklyn.  At 
the  organization  of  the 
Houston  Street,  West 
Street  &  Pavonia  Ferry 
Railroad  Company,  some 
twenty  years  ago,  Mr.  Hasbrouck  was  elected  secretary 
and  treasurer  of  the  company,  an  office  which  he  held 
continuously  until  the  absorption  of  that  company  into 
the  Metropolitan  Street  Railway  Company,  the  operating 
company  of  the  Metropolitan  Traction  Company's  street 
railway  system  in  New  York.  At  the  organization  of  the 
Metropolitan  Street  Railway  Company,  Mr.  Hasbrouck 
was  elected  its  vice-president,  which  office  he  now  holds. 


The  South  Jersey  Street  Railway  Company,  of  Point 
Pleasant,  N.  J.,  put  its  line  in  operation  August  21.  The 
work  of  track  laying  was  accomplished,  it  is  said,  in  nine 
days.  The  line  will  connect  with  Bayhead  and  Lake- 
wood. 
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The 


New  Electric  Equipment  of  the  Baltimore 
City  Passenger  Railway. 


The  Baltimore  City  Passenger  Railway  Company, 
one  of  the  oldest  and  most  important  lines  in  that  city, 
has  recently  completed  an  extensive  electric  equipment 
which  has  been  installed  under 
the  direction  and  supervision  of  - — 
the  company's  engineer,  A.  N. 
Connett.  The  electric  cars  take 
the  place  of  horse  cars  on  the 
old  Green,  Yellow  and  Hall 
Springs  lines  of  the  company. 
The  latter  two  lines  have  been 
merged,  and  both  run  now  to  the 
ferry  terminus  in  South  Balti- 
more. The  Green  line  has  been 
extended  via  McCullough  Street 
to  Druid  Hill  Park,  where  its 
terminus  is  at  the  Madison  Ave- 
nue gate.  From  this  park  it 
runs  to  Paterson  Park  and  then 
on  to  Canton.  The  Yellow  line 
runs  from  Clifton  Park  to  Ferry 
Bar,  the  extreme  limit  of  South 
Baltimore;  a  branch  of  this  line 
also  extends  to  Northeast  Balti- 
more. Both  lines  use  on  Balti- 
more Street  the  cable  tracks  of 
the  Red  and  White  lines.  The 
use  of  both  motive  powers  on  the 
main  artery  of  the  city,  it  is 
thought,  might  be  found  useful 
if  anything  should  happen  to 
either     motive    power,   as  the 

operating  cars  can  clear  the  street  by  pushing  the  dis- 
abled cars.  In  this  way  a  bvstander  would  hardly  know 
that  anything  was  the  matter. 

The  power  station,  which  is  a  very  handsome  struct- 
ure of  brick  and  iron  with  stone  trimmings,  is  located  at 


roof,  the  room  is  lighted  on  the  sides  by  twelve  large 
windows  and  two  semi-circular  windows  over  the  doors. 
On  the  Light  Street  front  the  engine  room  floor  is  elevated 
about  six  feet  above  the  street  level,  and  is  reached  by  a 
double  step.  The  side  street  gradually  rises  as  it  extends 
back  to  the  level  with  the  engine  floor  at  the  rear  of  the 


FIG.  1.  — LIGHT  STREET  ELECTRIC  POWER  STATION— BALTIMORE  CITY  PASSENGER  RAILWAY  CO. 

building.  The  engines  are  three  in  number,  of  the  high 
pressure,  non-condensing  E.  P.  Allis,  Corliss  type,  with 
cylinders  thirty  inches  in  diameter  with  sixty  inch  stroke. 
The  flywheels  are  twenty-six  feet  in  diameter  and  weigh 
70,000  lbs.  each.   Each  of  the  engines  is  belted  direct  to  a 

Westinghouse  500  k.  w.  generator 
by  two-ply  belts.  These  belts  are 
fifty-four  inches  wide  and  137  ft. 
long  and  were  manufactured  by 
the  Bradford  Belting  Company. 

As  will  be  seen  in  the  illus- 
tration, the  engine  room  presents 
a  very  neat  appearance.  The 
arrangement  of  the  machinery  is 
such  as  to  utilize  space  and  at 
the  same  time  afford  plenty 
of  room  on  all  sides  for  the  at- 
tendants. All  steam  piping  and 
wiring  is  under  the  floor,  which 
greatly  facilitates  the  moving  of 
the  machinery  in  case  repairs  are 
needed.  The  generators  and  en- 
gines are  tastefully  decorated  and 
numbered,  and  each  generator  is 
provided  with  a  handsome  brass 
stand  containing  a  group  of  in- 
candescent lamps.  The  rooms 
are  also  lighted  by  arc  lamps. 

The  switchboard,  which  is  a 
very  attractive  affair,  is  shown  in 
Fig.  3,  and  is  located  in  the  cen- 
ter of  the  Light  Street  end  of  the 
upper  room  between  the  doors. 
It  is  about  ten  feet  in  height,  and 
fourteen  feet  in  length,  and  is 
built  of  white  marble  with  polish- 
ed brass  ends  and  panel  divisions. 
The  instruments  are  of  the  West- 
inghouse make.  There  are  six  circuits,  and  each  circuit  is 
provided  with  an  ammeter,  circuit  breaker  and  lightning 
arrester.    An  alarm  gong  is  also  provided,  which  sounds 
when  any  circuit  breaker  drops.    The  board  is  placed 
about  three  feet  away  from  the  wall  of  the  building,  which 
allows  plenty  of  room  for  the  examination  of  the  con- 
nections. 


FIG.  2.— BOILER  ROOM— BALTIMORE  CITY  PASSENGER  RAILWAY  CO 


the  corner  of  Light  and  Heath  Streets,  and  is  shown  in 
Fig.  1.  The  part  of  the  building  occupied  by  the  engines 
and  generators  is  provided  with  a  monitor  roof  supported 
by  iron  trusses.  In  the  roof  are  a  number  of  large  win- 
dows, which  furnish  plenty  of  light  and  ventilation. 

The  engine  room  is  shown  in  Fig.  4,  and  measures 
72  x  90  ft.    In  addition  to  the  windows  in  the  monitor 
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The  engine  room  is  spanned  by  a  seventy-two  foot 
traveling  crane  of  ten  tons  capacity,  manufactured  by  the 
Maryland  Steel  Company.  In  the  large  additional  space 
unoccupied  in  the  engine  room  the  company  has  located 
a  large  number  of  modern  machine  tools,  this  portion 
being  separated  from  the  engine  room  by  a  partition; 
space  is  left,  however,  between  the  top  of  this  partition 
and  the  roof  to  permit  the  passage  of  the  crane  so  as  to 
serve  both  engine  and  machine  room. 

The  boiler  room  is  located  in  a  one  story  building 
attached  to  the  main  power  house.  The  room  measures 
112  X  46  ft.  and  is  lighted  by  windows  in  the  roof.  The 
plant  has  a  capacity  of  2,000  h.  p.  and  consists  of  eight  250 
h.  p.  Campbell  water  tube  boilers  arranged  in  four 
batteries  of  two  each.  They  are  provided  with  Roney 
mechanical  stokers  which  are  operated  by  two  West- 
inghouse  engines.  The  front  of  the  boiler  room  is  on  a 
level  with  the  street,  and  as  the  ground  gradually  rises 
toward  the  rear  of  the  building,  the  rear  of  the  boiler 
room  is  considerably  below  the  surface  of  the  ground. 
Here  is  located  the  coal  vault.  A  scale  is  provided  for 
weighing  the  coal. 

The  feedwater  heaters  are  of  the  Berryman  make. 
Two  De  Ruycke  separators,  Worthington  duplex  pumps 
and  Perfection  purifiers  complete  the  equipment  of  the 
boiler  room.  The  pipes  are  covered  with  Magnesia  sec- 
tional coverings,  and  Crosby  gauges,  and  Pratt  &  Cady 
valves  are  employed. 

The  total  length  of  electric  track  now  equipped  is 
thirteen  miles  of  double  track.  The  maximum  grade  is 
5  per  cent. 

The  rails  used  are  a  seventy-two  pound  Johnson  gird- 
er rail  section  219  on  four  and  one-eighth  miles  of 
double  track,  and  a  ninety  pound,  nine  inch  Johnson  gird- 
er on  the  remainder.    The  former  is  mounted  on  three 


FIG.  3, 


-SWITCHBOARD-BALTIMORE  CITY  PASSENGER 
RAILWAY  CO. 


FIG.  4. — ENGINE  ROOM — BALTIMORE  CITY  PASSENGER  RAILWAY  CO. 


inch  chairs;  the  latter  spiked  directly  to  the  ties.  Twenty- 
four  inch  joint  plates  are  used  with  the  seventy-two 
pound  rail,   and  thirty-two  inch  joint  plates  with  the 


ninety  pound  rail.  The  ties  are  6x8  ins  X  8  ft.  and  aie 
laid  thirty  inches  between  centers.  The  return  circuit  is 
provided  by   double  bonding  the  rails  and  connecting 
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with  a  supplementary  of  500,000  circular  mills  capacity. 
Channel  pins  with  tin  No.  o.  wire  are  used  for  bonding. 

The  trolley  wire  employed  is  No.  o.  The  feed  wire 
consists  of  eighteen  miles  of  500,000  circular  mills  wire, 
and  six  miles  of  No.  0000  wire,  both  supplied  by  the 
John  A.  Roebling's  Sons  Company.    The  line  appliances 


The  car  houses  of  the  company  for  housing  the  elec- 
trical equipment  are  two  in  number.  The  principal  one 
adjoins  the  power  house,  and  measures  227  X  50  ft. 
There  are  five  tracks  in  the  building  to  which  easy  ac- 
cess is  provided  by  a  Hathaway  transfer  table.  The  com- 
pany is  about  to  commence  the  erection  of  another  car 

house  for  the  Green  line,  at  the 
corner  of  Pennsylvania  and  North 
Avenues.  The  building  will  be 
325  X  75  ft.,  and  will  contain 
seven  tracks. 


Cars  for  New  Orleans. 


0 


FIG  5.- 


-ENTRANCE  TO  DRUID  HILL  PARK,  SHOWING  CABLE  AND  ELECTRIC 
SYSTEMS — BALTIMORE  CITY  PASSENGER  RAILWAY  CO. 


were  supplied  by  the  New  York  Electrical  Works.  Tu- 
bular poles  of  six,  five  and  four  inches  diameter  and  weigh- 
ing 725  lbs-  each,  are  used.  Near  the  power  station 
heavier  poles,  weighing  1,600  lbs.  and  thirty-four  feet  in 
length,  are  employed.  The  pipe  sections  of  these  poles 
are  respectively  nine,  seven  and  six  inches,  and  with  the 
lighter  poles  were  supplied  by  the  National  Tube  Com- 
pany. 

The  rolling  stock  of  the  company  consists  entirely  of 
motor  cars,  no  trail  cars  being  employed.    The  cars  have 


The  accompanying  illustra- 
tion is  taken  from  a  photograph 
of  one  of  226  cars  which  the  J.  G. 
Brill  Company  is  building  for  the 
New  Orleans  Traction  Company, 
Limited,  of  New  Orleans,  La.,  of 
which  H.  M.  Littell  is  general 
manager. 

The  car  body  is  twenty  feet 
long  over  the  end  panels,  and  is 
seven  feet  eight  inches  wide  at 
the  belt  rail.  They  are  built 
with  twin  operating  doors  with 
drop  sash.  The  inside  finish  is 
in  cherry  throughout.  The 
decoration  is  known  as  the 
was  designed  especially  for  the 
Italian  artist.  The  window  and 
door  heads  have  a  fancy  curvature  which  gives  the 
car  a  very  attractive  appearance.  The  decoration  of 
the  panel  in  a  machine  line  and  hand  carved  is  new 
and  distinctive.  The  head  linings,  ventilator  glass,  etc., 
are  decorated  to  correspond  with  the  same  general 
style  of  inside  finish,  and  the  cars  have  an  extremely 
handsome  appearance. 

They  are  mounted  on  Brill  Eureka,  maximum  trac- 


Italian  finish,  since  it 
Brill  Company  by  an 


CLOSED  CAR  FOR  THE  NEW  ORLEANS  TRACTION  CO. 


eighteen  foot  bodies  with  four  foot  platforms,  and  are  ex- 
tremely tasteful  in  finish.  The  seats  are  of  slats  covered 
with  Wilton  carpet,  and  Stanwood  steps  are  employed. 
The  cars  are  from  the  works  of  the  J.  G.  Brill  Company, 
of  Philadelphia,  which  also  supplied  the  trucks.  West- 
inghouse  No.  3  motors  are  used,  with  Nuttall  gears  and 
trolleys.  The  cars  are  equipped  with  Baltimore  sand 
boxes,  St.  Louis  registers,  and  Whitney  thirty-three  inch 
wheels.  The  fender  in  use  is  that  known  as  the  California 
type,  consisting  of  a  horizontal  board  tipped  with  rubber, 
and  carried  at  the  base  of  a  vertical  board.  The  com- 
pany also  has  two  Brill  sweepers  for  clearing  the  tracks  of 
snow  in  winter,  and  two  tower  wagons  of  its  own  make. 


tion,  No.  22  trucks,  with  thirty-three  inch  driving  wheels, 
and  equipped  with  Crawford  fenders.  Twenty-six  out  of 
the  226  cars  are  now  in  operation  in  New  Orleans,  and 
are  giving  excellent  service,  and  fifty  more  will  be  in 
operation  within  the  next  month. 


The  Peters  Avenue  and  Dryads  Avenue  lines  of  the 
New  Orleans  Traction  Company  were  put  in  operation 
August  14.  Twenty  eight- wheeled  cars  are  used  on  these 
divisions.  The  Prytania  Avenue  line  was  to  have  been 
put  in  operation  September  1,  and  the  rest  of  the  tracks  of 
this  company  are  being  completed  as  rapidly  as  possible. 
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The  Progress  of   the   Columbus  Avenue  Cable 
Railway,  New  York. 

The  work  on  the  Columbus  Avenue  cable  extension 
of  the  Metropolitan  Traction  Company  is  progressing 
rapidly,  and  it  is  expected  that  the  line  will  be  in  opera- 
tion by  Christmas.  As  already  mentioned,  the  lower 
section  of  the  line,  extending  from  Seventh  Avenue  and 
50th  Street,  through  53d  Street  to  Ninth  Avenue  and 
along  that  thoroughfare  to  98th  Street  will  be  operated 
from  the  50th  Street  power  station.  The  work  of  install- 
ing the  extra  cable  machinery  at  the  power  station  is  be- 
ing done  by  the  Pennsylvania  Iron  Works  Company  and 
is  about  completed.  The  new  driving  drums  are  sixteen 
feet  in  diameter  of  the  solid  drum  type  with  removable 


VIEW  AT  53D  STREET  AND  9TH  AVENUE  SHOWING  CURVE  CONSTRUCTION 


rims,  and  are  mounted  on  the  outside  ends  of  the  original 
driving  shafts.  They  are  of  the  overhanging  type,  and 
having  no  outboard  bearings  are  provided  with  a  strut 
for  keeping  the  shafts  in  line.  They  are  designed  for 
operating  the  cable  at  twelve  miles  per  hour.  The  drums 
for  operating  the  upper  section  of  the  Broadway  road  are 
keyed  to  the  shaft,  but  will  be  mounted  on  quills,  so  that 
they  can  be  thrown  in  or  out  of  connection  with  the  shaft 
by  means  of  jaw  clutches. 

The  tension  device  will  be  similar  to  those  now  in 
use.  The  run  for  the  tension  car  is  100  ft.  in  length,  and 
on  the  frame  of  the  carriage  is  mounted  a  reel,  about 
which  the  end  of  the  tail  rope  is  wound.  The  reel  is  op- 
erated by  a  hand  wheel  and  worm  gear,  and  the  length  of 
the  tail  rope  may  be  varied  to  allow  for  the  stretch  of  the 
cable.  The  tension  tower  will  be  forty-five  feet  in  height 
and  constructed  of  angle  iron.  The  weights  are  made 
semi-circular  in  form  with  a  radius  of  fifteen  inches  and 
weigh  seventy-five  pounds. 

On  account  of  the  limited  space  for  the  tension  run 
between  the  machinery  foundations  and  the  wall  of  the 
building,  it  was  found  necessary  to  temporarily  support 
the  roof  during  the  construction  of  the  tension  run.  The 
roof  is  supported  independent  of  the  side  walls  by  wrought 
iron  columns.  A  novel  device  for  this  purpose,  invent- 
ed by  Albert  Carr  will  be  employed.  It  consists  of 
two  wrought  iron  brackets  riveted  to  the  columns.  These 


brackets  rest  on  short  section  girders,  which  in  turn  are 
supported  by  piers  built  up  of  of  14  X  14  in.  shoring 
timbers. 

The  outgoing  rope  will  pass  around  the  deflecting 
sheaves  in  the  vault  on  51st  Street,  through  a  blind  con- 
duit to  the  vault  at  Seventh  Avenue,  and  thence  to  98th 
Street,  returning  and  entering  the  power  station  from  the 
50th  Street  side.  The  cable  will  be  supplied  by  the 
Hazard  Manufacturing  Company,  and  will  be  ij|  ins. 
in  diameter.  The  work  of  placing  the  yokes  and  rails  is 
about  completed,  the  only  work  remaining  to  be  done 
being  the  curves  at  Seventh  and  Ninth  Avenues  and  53d 
Street,  and  the  deflection  vaults  at  the  power  station. 

A  view  of  the  curve  construction  at  53rd  Street  and 
Ninth  Avenue  is  shown  herewith.  The  excavation  is 
about  140  ft.  long  by  twenty-three 
feet  wide,  a  good  part  through 
solid  rock.  The  yokes  weigh  480 
lbs.  each,  and  are  placed  five  feet 
apart.  They  are  mounted  on  sep- 
arate brick  piers,  sixty  in  number, 
sixteen  inches  wide  by  five  feet 
six  inches  long.  As  will  be  seen 
in  the  illustration,  the  outside 
piers  are  let  into  the  side  wall, 
while  those  on  the  inside  of  the 
curve  are  separated  from  the  wall 
by  about  two  feet.  The  height 
of  the  vault  from  floor  to  roof  is 
six  feet.  It  will  be  seen  by  this 
arrangement  that  easy  access  can 
be  had  to  any  part  of  the  vault 
for  the  inspection  of  the  curve 
pulleys.  There  will  be  one  cable 
turnout,  which  may  be  extended 
into  the  car  barn  if  necessary. 
An  exceedingly  difficult  and  ex- 
pensive portion  of  the  work  was 
at  the  corner  of  Seventh  Avenue 
and  53d  Street.  The  excavation 
at  this  point  was  through  solid 
rock,  the  work  being  more  diffi- 
cult than  at  53d  Street  and  Ninth 
Avenue  as  the  tracks  of  the  Broad- 
way line  had  to  be  supported 
while  the  vault  for  the  curve 
machinery  was  being  blasted  out. 

The  slot  rails  are  of  the  John- 
son No.  247  type,  weighing  sixty- 
seven  pounds  to  the  yard,  and  the 
tram  rails  are  of  the  No.  249  type 
of  the  same  company,  and  weigh 
eighty-five  pounds  to  the  yard. 
The  contractor  for  the  street  construction  is  John  D. 
Crimmins,  and  all  the  work  is  carried  on  under  super- 
vision of  Maj.  G.  W.  McNulty. 


Third  Annual  Meeting  of  the  Pennsylvania 
Street  Railway  Association. 


The  third  Annual  meeting  of  the  Pennsylvania  Street 
Railway  Association  will  be  held  at  the  Neversink  Hotel, 
at  Reading,  Pa.,  on  September  5  and  6.  Papers  and 
essays  on  the  construction,  operation  and  management  of 
street  railways  will  be  read  and  discussed  at  the  meeting. 
Street  railway  materials  and  supplies  from  manufacturers 
will  be  on  exhibition  and  will  be  an  attractive  feature  of 
the  annual  meeting. 

Excursions  will  be  taken  over  the  Reading  Traction 
Company's  system  and  the  gravity  roads  on  Penn  and 
Neversink  Mountains.  S.  P.  Light,  the  secretary  of  the 
company,  writes  us,  extending  to  street  railway  compan- 
ies of  Pennsylvania  and  street  railway  supply  and  material 
men  generally,  a  most  cordial  invitation  to  be  present  and 
to  send  representatives  to  participate  in  the  meeting. 


The  Hartford  (Conn.)  Street  Railway  Company  is 
now  at  work  equipping  its  line,  and  expects  to  have 
twenty-one  miles  in  operation  by  the  end  of  this  season. 
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The  Use  of  Storage  Batteries  in  the  Trolley 
Railway  Plant  at  Zurich,  Switzerland. 


It  seems  rather  strange  that  no  electric  trolley  road 
in  this  country  has  yet  tried  the  experiment  of  using  stor- 
age batteries  in  its  power  station,  in  spite  of  all  the  ad 
vantages  claimed  in  favor  of  the  plan.  C.  O.  Mailloux, 
who  read  a  paper  on  the  subject  at  the  last  convention  of 
the  American  Street  Railway  Association,  and  who  has 
been  for  several  years  a  warm  advocate 
of  the  plan,  in  various  articles  published 
in  this  journal,  ascribes  this  want  of 
enterprise  to  a  feeling  among  railway 
managers,  that  each  wishes  "  to  let  the 
other  fellow  try  it  first."  If  this  be  the 
case,  then  the  hesitation  of  "  the  other 
fellow"  may  be  lessened  by  the  fact  that 
the  plan  is  now  in  use  in  Europe.  The 
Oerlikon  Machine  Works,  of  Oerlikon 
near  Zurich,  have  recently  installed  a 
plant  upon  this  system  in  that  city  which 
is  working  very  successfully.  Some  de- 
tails of  the  road,  from  information  sup- 
plied us  by  this  company,  will  be  of  in- 
terest to  our  readers. 

The  central  point  of  the  street  rail- 
way lines  of  the  Zurich  Electric  Railway 
is  at  Circle  V  near  the  Burgwies  in  Hirs- 
landen,  where  the  power  station  of  the 
company  is  also  located.  From  this  point 
the  line  extends  through  Forchstrasse  to 
Kreutzplatz,  where  it  divides  into  two  di- 
visions, one  extending  through  Kreuz- 
biihl  and  Gottfried  Keller  Streets,  the 
Utoquai  and  Ramis  Street  to  the  Heim- 
platz,  and  the  other  through  Klosback 
Asylum,  and  Hottinger  Streets  through 
the  Heimplatz,  where  the  two  divisions  connect. 
The  total  length  of  the  line  is  4.6  kilometers  (2.36 
miles).  The  grades  are  quite  severe,  the  maximum 
of  6.48  per  cent,  extending  a  distance  of  378  ft.  The  av- 
erage grade  is  1.1  per  cent.  The  line  is  a  single  track 
road,  with  the  exception  of  eight  turnouts  about  thirty 


weight  of  seventy-seven  kilograms  per  running  meter  of 
complete  track  (seventy-eight  pounds  per  yard).  It  is 
laid  on  a  stone  foundation  without  using  the  usual  ties. 
The  track  was  laid  by  T.  H.  Bertschinger,  contractor  of 
Lentzburg.  The  track  of  the  Hottinger  line  for  a  consid- 
erable distance  is  macadamized. 

The  cars  are  from  the  works  of  the  Swiss  Industrial 
Company  of  Neuhausen,  and  are  similar  to  those  of  the 
Zurich  horse  railway.    They  have  a  capacity  for  seating 


FIG.  1.-VIEW  AT  THE  KREUTZPLATZ-ZU  RICH  ELECTRIC  RAILWAY. 


meters  in  length,  as  well  as  a  short  section  of  track  upon 
which  the  cars  of  the  Central  Zurich  Berg  road  run.  The 
gauge  is  less  than  that  of  the  Zurich  Street  Railway  Com- 
pany, which  operates  with  horses — namely,  one  meter  (39.4 
ins.)  instead  of  four  feet  eight  and  a  half  inches.  The  gauge 
of  one  meter  is  that  generally  adopted  for  new  tramways, 
on  account  of  its  advantages  over  the  other  in  narrow 
streets  and  on  curves  of  short  radius. 

The  type  of  rail  used  is  the  Phcenix  7  A,  which  has  a 


FIG.  2.— INTERIOR  OF  POWER  STATION— ZURICH  ELECTRIC  RAILWAY. 


twelve  passengers  and  standing  place  for  from  twelve  to 
fourteen  others  without  overcrowding.  A  total  of  twelve 
cars  are  operated,  of  which  nine  are  in  regular  service, 
the  other  three  being  kept  up  as  a  reserve  for  use  on 
special  occasions.  Each  car  is  equipped  with  one  four- 
pole  Oerlikon  electric  motor  of  eighteen  horse  power, 
which  is  mounted  on  the  truck  in  the 
usual  way  well  known  here  in  America. 
The  gears  run  in  grease.  The  engrav- 
ings (Figs.  3  and  4)  show  the  design  and 
construction  of  the  motor.  The  speed 
and  direction  of  the  car  are  controlled  by 
a  controller  on  each  platform  operated  by 
means  of  a  lever  and  gears.  The  two 
controllers  have  a  common  resistance 
box.  The  great  disadvantage  of  the 
usual  controlling  apparatus  consists  in 
the  fact  that  the  arc,  which  in  electric 
railways  is  usually  caused  upon  the  break- 
ing of  the  current,  acts  very  disastrously 
on  the  contact  pieces,  and  in  a  short 
time  occasions  their  destruction.  This  is 
remedied  by  making  the  apparatus  in 
such  way  that  the  sparking  occurs  only  at 
one  place,  where  it  is  "  blown  out"  by  a 
small  electro  magnet  specially  provided 
and  arranged  for  the  purpose.  The  equip- 
ment includes  the  usual  fuses  and  cut-out 
switches  familiar  in  American  practice. 

The  total  weight  of  the  car,  empty, 
with  electrical  equipment  is  about  4.19 
(short)  tons,  or,  including  passsengers, 
about  6.19  tons  (of  2,000  lbs.). 
With  nine  cars  it  is  possible  to  operate  on  a  headway 
of  six  minutes.  This  requires  an  average  speed  of  10.6 
kilometers  (6.57  miles)  per  hour,  including  stops;  in  other 
words,  about  one  and  a  half  times  the  speed  of  the  horse 
cars.  This  service  is  maintained  for  12.9  hours  per  day, 
and  during  the  early  morning  and  late  evening  hours — 
that  is  for  z.9  hours  per  day — a  twelve  minute  ser- 
vice is  run.  An  entire  round  trip  occupies  fifty-two 
minutes,   of  which  eight  minutes  are  taken  up  by  stops, 
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the  stop  made  at  each  terminus  consisting  of  one 
minute. 

Very  handsome  iron  poles,  with  or  without  brackets, 
are  used  within  the  city  limits,  consisting  of  three  sections 
of  pipe  of  5,  4  and  3  ins.  to  6,  5  and  4  ins.  interior  diame- 
ter, while  on  the  outskirts  of  the  city  wooden  poles  are 
used.  The  trolley  wire  is  of  copper  of  seven  millimeters 
(0.276  ins.,  about  No.  1^  B.  &  S.)  diameter,  and  is  sup- 
ported at  a  height  of  about  five  and  a  half  meters  (18  ft.) 
above  the  street,  so  that  it  does  not  interfere  with  even 
the  highest  vehicles.  Span  wire  (steel)  or  bracket  con- 
struction is  employed,  the  use  of  each  depending  upon 
local  conditions. 

The  trolley  wire  serves  for  the  outgoing  circuit,  the 
rails  being  used  for  the  return.  The  joints  are  bonded 
with  copper  bonds.  A  copper  supplementary  return  of 
seven  milimeters  is  laid  between  the  rails  and  connected 
from  time  to  time  with  the  rail  bonds,  making  a  con- 
tinuous return  circuit.  The  outgoing  circuit  is  divided 
into  four  insulated  sections  of  about  the  same  length, 
each  supplied  from  the  central  station  through  a  feeder 
of  sixty  square  millimeters  (about  No.  00  B.  &  S.)  cross 
section.  Guard  wires  are  also  employed  to  protect  the 
trolley  wires  from  falling  telephone  or  telegraph  wires. 
Most  of  the  telephone  wires  are  run  underground. 

The  power  station,  which  is  contained  under  the  same 
roof  as  the  car  house  and  repair  shop,  is  located  at  the  end 
of  the  line  in  Hirslanden  and  is  shown  in  plan  in  Fig.  5.  The 
current  is  supplied,  as  has  been  already  stated,  by  a  gene- 
rator and  a  battery  of  accumulators  working  in  parallel, 
the  batteries  being  located  between  the  engine  and  boiler 
rooms. 

To  understand  the  arrangement  of  the  storage  bat- 
teries, it  must  be  noted  that  the  current  load  in  sta- 
tions of  such  small  capacity  undergoes  uncommonly 
severe  and  quick  fluctuations.  It  might  happen,  that,  for 
a  moment,  namely,  when  perchance  all  the  nine  cars  stop 
at  one  time,  the  current  may  fall  down  to  zero,  and  pos- 
sibly, in  the  next  moment,  it  may  jump  to  the  maximum 
of  200  amperes.    On  the  average  the  current  required  is 
around  eighty  to  ninety  amperes.  It  is  evident  that  such  a 
variable  load,  without  the  help  of  storage  batteries,  must 
have  the  most  deleterious  influence  on  the  efficiency  of  the 
dynamo  and  engine.    On  the  other  hand,  by  using  storage 
batteries,  one  can  obtain  the  great  advantage,  that  the  en- 
gine and  dynamo  load  remain  almost  uniform.    If  the 
power  consumption  on  the  line  rises  above  the  capacity 


amounts  to  1.1  per  cent.  The  load  of  the  car,  including 
electrical  equipment,  amounts  to  about  3.8  (metric)  tons. 
If  we  consider  that  the  cars  carry,  besides  the  conductor 
and  motorman,  on  an  average  one-third  of  their  total 
carrying  capacity,  which  is  not  estimating  it  too  high, 
the  average  total  weight  per  car  reaches  4.4  (metric)  tons. 
Assuming  the  traction  co-efficient  to  be  twelve  kilograms 
per  (metric)  ton  (twenty-four  pounds  per  ton  of  2,000  lbs.), 
the  total  round  trip  therefore  requires  2  X  4,600  X  4-4 
(n  +  12)  =  931,000  kilogrammetres.  No  account  is  taken 
of  the  reduced  consumption  on  down  grades. 

"  The  complete  trip  with  all  stops  on  the  way  and  at 
the  end,  requires  fifty-two  minutes;  therefore  with  the  al- 


FIG.  4. — MOTOR  WITH  CASE  OPEN— ZURICH  ELECTRIC  RAILWAY, 
lowance  of  25  per  cent,  increase  for  starts  and  curves,  this 


931,000 


corresponds  to  an  average  output  of  1.25  X 

54X60X75 

4.75  effective  h.  p.  per  car  measured  at  the  car  axle. 

"  The  average  loss  from  the  steam  engine  to  the  car 
wheel  can  be  taken  at  35  per  cent.,  and  therefore  the  effi- 
ciency comes  out  65  per  cent. 

"For  a  twelve   minute  run  (five   cars)  we 

have  therefore  - 5  X  =  36.8  h.  p. ;  and  for 

0.65 

a  six  minute  run  (nine  cars)  9  X  4-79  _      ^  H 


0.05 


FIG.  3. -MOTOR  WITH  CASE  CLOSED-ZURICH  ELECTRIC  RAILWAY. 


of  the  generating  plant,  then  the  storage  battery  assists 
the  plant;  if,  on  the  contrary,  the  consumption  falls  below 
the  capacity  of  the  latter,  the  surplus  of  the  current  pro- 
duced by  the  dynamo  flows  into  the  storage  battery  and 
charges  it.  The  plant,  therefore,  runs  at  its  normal  ca- 
pacity, that  is  to  say,  under  the  most  favorable  conditions 
possible. 

In  regard  to  the  advantages  of  using  storage  batteries 
in  parallel  with  the  generator,  the  Oerlikon  Works  Com- 
pany submits  the  following  computation: 

"  The  average  grade  on  the  Zurich  electric  railway 


which  is  the  power  required  at  the  engine  fly- 
wheel; or,  per  day,  36.8  X  1.9  +  66.3  x  12.9  = 
925  h.  p.  hours,  for  which  a  daily  consumption 
of  1,350  Kgr.  (2,975  lbs.)  of  coal  or  1.46  kilos 
(3.22  lbs.)  per  h.  p.  hour  is  required. 

Power  stations  for  electric  railways  without 
storage  batteries  consume  for  this  output,  as  de- 
monstrated by  experience,  2.5  kilos  (5.51  lbs.)  of 
coal  and  more  (per  horse  power  hour).  In  fact, 
there  will  be  not  less  than  440  tons  of  coal  saved 
per  annum;  while  the  cost  for  the  maintenance 
of  the  battery  scarcely  exceeds  one-seventh  part 
of  this  amount  saved." 

The  power  station  is  equipped  with  the  fol- 
lowing apparatus:  Two  vertical,  compound 
steam  engines,  each  of  ninety  horse  power, 
operating  at  240  revolutions  perminute;  two  Oerlikon 
shunt  generators  of  sixty-six  kilowatts  capacity  (550 
volts),  operating  at  450  revolutions  per  minute,  belted 
to  the  engines.  Of  these  two  pairs  one  only  is  usually 
in  service,  the  other  being  held  as  a  reserve.  The  idle 
pair  can  be  put  in  service  to  relieve  the  other  without 
interrupting  the  service  of  the  station.  It  is,  however, 
apparent  that  in  case  repairs  to  the  storage  batteries 
should  be  necessary  the  battery  must  be  disconnected  for 
a  given  time;  in  which  case  the  reserve  plant  takes  the 
place  of  the  battery,  and  both  machines,  by  switching 


548 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  9. 


in  the  compound  coil,  work  as  compound  wound 
dynamos. 

The  storage  battery  is  located  in  a  special  room,  and 
consists  of  300  Tudor  elements  No.  110,  of  245  ampere 
hours  and  having  a  maximum  current  rate  of  eighty-one 
amperes.  It  is,  however,  possible,  without  shortening  the 
life  of  the  batteries,  to  double  this  current  for  a  shorter 
time. 

The  regulation  of  the  charge  or  discharge  of  the  bat- 


meters  (625  sq.ft.)  heating  surface,  with  two  feed  water 
heaters;  both  are  usually  in  operation,  but  one  can  carry 
the  whole  load  for  a  short  time. 

 ~   r  ^ 


A  Model  Electric  Railway  Patrol  System. 


0 


FIG.  5. — PLAN  OF 


POWER  STATION  AND  CAR  HOUSE- 
RAILWAY. 


-ZURICH  ELECTRIC 


teries  is  effected  by  switching  cells  in  and  out  of  circuit 
by  an  automatic  arrangement,  which  is  the  common  prac- 
tice in  Europe.  In  order  to  recharge  these  regulating 
cells  and  bring  them  up  to  the  proper  condition  and  make 
them  uniform  with  the  rest,  a  small,  direct-coupled  gen- 
erating unit  is  used,  having  a  capacity  of  about  three 
kilowatts,  or  twenty  amperes  at  150  and  thirty  amperes  at 


The  North  Hudson  County  Railway  Company,  of 
Hoboken,  N.  J.,  whose  extensive  railway  system  has  been 
described  in  former  issues  of  the  Street  Rail- 
way Journal,  has  recently  adopted  a  system 
of  electric  signaling  in  connection  with  its 
patrol  service,  embodying  many  new  and  novel 
features.  The  system  was  designed  by  A.  K. 
Bonta,  electrical  engineer  of  the  company.  By 
this  apparatus  it  is  possible  to  send  signals 
from  any  point  along  the  line  to  the  patrol 
stations  of  the  company,  and  to  apprise  the 
men  in  charge  of  the  exact  location  and 
nature  of  the  trouble. 

Signal  boxes,  similar  in  appearance  to 
those  in  use  by  the  fire  departments,  are  at- 
tached to  the  poles  supporting  the  trolley  and 
feed  wires,  and  are  located  about  a  quarter  of 
a  mile  apart  along  the  entire  line.  The  boxes 
are  arranged  to  transmit  six  signals  which 
are  marked  in  plain  letters  on  a  circular  brass 
disk  as  follows: 

Signal  No.  1.  Car  off  the  track. 
"       "    2.  Broken  axle. 
"       "    3.  Trolley  wire  down. 
"       "    4.  Telephone  call. 

"    5.  Rush  call. 
"       "    6.  Special  call. 
Each  box  is  numbered,  and  its  number  and  location  are 
marked  on  a  chart  located  near  the  alarm  board  in  the 
patrol  station. 

The  motormen  are  provided  with  keys  to  the  signal 
boxes,  and  each  key  is  numbered  and  charged  to  the  man 
to  whom  it  is  given.    After  a  signal  box  has  been  opened 
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FIG.  1.— PATROL  HOUSE— NORTH  HUDSON  COUNTY  RAILWAY,  HOBOKEN. 


100  volts.  It  is  found  by  experience  that  this  small  unit 
need  not  be  operated  continuously,  but  is  only  required 
to  operate  for  an  hour  or  two  each  day. 

The  regulation,  safety  and  control  of  the  installation 
are  secured  by  a  large  number  of  devices  which  are  mount- 
ed on  two  elegant,  polished  marble  switchboards,  and 
so  disposed  that  one  serves  for  the  dynamos  and  the 
other  for  the  batteries.  The  steam  for  the  plant  is  pro- 
duced by  two  Galloway  boilers  each  fifty-eight  square 


and  the  message 
sent,  the  key  can- 
not be  removed 
from  the  box 
without  a  special 
key  which  can 
only  be  obtained 

from  the  office.  Owing  to  this  arrangement  motormen 
will  not  be  apt  to  send  false  alarms, 


FIG.  2. — ALARM  SIGNAL  BOARD. 
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The  operation  of  the  signal  boxes  is  extremely  sim- 
ple.   In  sending  an  alarm  the  motorman  opens  the  box 
and  pulls  down  the  signal  lever  until  the  pointer  on  the 
lever  is  opposite  the  message  he  desires  to  send.    He  then 
lets  the  handle  return  automatically  to  the  original  posi- 
tion, when  the  message  is  transmitted  to  the  patrol 
stations.    Each  signal  consists  of  a  certain  number  of 
strokes  on  a  gong     The  number  which  is  rung  tells 
the  location,  and  the  number  of  times  it  is  repeated 
indicates  the  nature  of  the  trouble,  according  to  the 
schedule  already  given.    A  recording  instrument  at- 
tached to  the  alarm  board  prints  and  records  every 
signal.    The  dot  and  dash  system  is  used,  the  dots  re- 
presenting units  and  the  dashes  tens.     For  example,  a 
broken  trolley  wire  near  box  No.  12  would  be  recorded 
as  follows:  —  .  .    —  .  .  — 

An  alarm  sent  from  any  signal  box  is  recorded 
in  every  patrol  station,  and  is  answered  by  the  sta- 
tion in  whose  district  the  box  is  located.  When  a 
patrol  wagon  returns,  a  signal  is  sent  to  the  other 
stations,  which  notifies  them  of  the  return.  It  will 
be  seen  by  this  system  that  if  a  second  alarm  comes  to 
a  certain  patrol  station  while  the  wagons  of  that  sta- 
tion are  out  on  duty  from  a  previous  call,  the  fact  is 
known  at  the  other  stations,  and  the  call  is  answered 
from  the  station  nearest  the  district  from  which  the 
signal  is  sent.  There  will  be  four  patrol  stations 
located  at  convenient  points  along  the  line.  Two  of 
these  stations  are  now  completed,  and  the  others  will 
be  in  operation  in  a  short  time. 

The  Palisade  Avenue  station,  an  exterior  view 
of  which  is  shown  in  Fig.  i,is  located  in  the  rear  of  the 
Palisade  Avenue  power  station,  at  the  corner  of 
Racine  and  New  York  Avenues.  The  building  is  of 
wood,  two  stories  in  height,  the  ground  plan  measur- 
ing 30  X  50  ft.  The  interior  arrangements  of  the 
station,  as  will  be  seen,  are  similar  to  the  engine 
houses  of  the  fire  department.  Each  station  has 
a  patrol  wagon  and  tower  wagon,  designed  and 
built  especially  for  the  company,  and  provided  with 
hydraulic  jacks,  blocks  and  tackle,  and  the  necessary 
tools  for  any  emergency.    An  interesting  feature  of  the 


railway  current  while  the  wagon  is  in  the  station.  In  ad- 
dition to  side  lights  on  the  wagon,  several  extra  lamps 
and  about  fifty  feet  of  flexible  lamp  cord  are  provided.  In 
case  of  an  accident  at  night  where  a  light  underneath 
the  car  is  desirable,  the  device  is  particularly  valuable. 


FIG  4. — TOWER  WAGON— PATROL  SYSTEM  OF  NORTH  HUDSON 
COUNTY  RAILWAY,  HOBOKEN. 

The  stalls  for  the  horses  are  located  in  the  rear  of 
and  facing  the  patrol  wagon,  as  shown  in  Fig.  3.  The 
horses  are  thoroughly  trained,  and  on  the  sounding  of 
the  alarm  they  are  automatically  released  and 
immediately  jump  to  their  places.  The  harness 
is  dropped  by  pressing  a  button,  and  by  snap- 
ping the  collars  and  reins  they  are  ready  to  go. 
A  well  lighted  and  ventilated  room  on  the  second 
floor  is  provided  for  the  men  in  charge  of  the 
station.  It  is  eleven  feet  long  and  thirty-three 
feet  wide,  and  is  carpeted  and  comfortably  fur- 
nished with  beds,  tables  and  chairs.  The  ground 
floor  is  reached  by  a  wide  stairway,  and  a  brass 
sliding  pole,  similar  to  those  used  by  the  fire  de- 
partment, is  used  to  expedite  the  movements  of 
the  men. 

The  operation  of  the  system  was  witnessed 
recently  by  a  representative  of  the  Street  Rail- 
way Journal.  An  alarm  was  sent  from  a  signal 
box  four  blocks  distant  from  the  patrol  station, 
and  the  repair  wagon  was  on  the  ground  one 
minute  and  three  seconds  from  the  time  of 
sending  the  alarm. 


Meeting  of  the  Maine  Street  Railway 
Association. 


FIG.  3.— EMERGENCY  WAGON— PATROL  SYSTEM  OF  NORTH  HUDSON 
COUNTY  RAILWAY,  HOBOKEN. 

repair  wagon  equipment  is  a  portable  electric  lighting 
outfit.  This  is  supplied  with  current  by  a  storage  battery 
which  is  located  under  the  seat,  and  is  charged  by  the 


The  midsummer  meeting  of  the  Maine  Street 
Railroad    Association    was    held    at  Rockland, 
Thursday,  August  16.     The  meeting  was  called 
to  order  at  10  a.  m.    After  the  transaction  of 
business,  the  delegates  boarded  the  cars  of  the 
Rockland,  Thomaston  &  Camden  Street  Rail- 
way Company,  which  took  them   to   the  Bay 
Point    Hotel,  where  an    elaborate   repast  was 
served  and  a  most  enjoyable  time  was  had.  By 
the  courtesy  of  the  Maine  Central  Railroad  the  use  of  a 
special  car  was  tendered  the  Association,  to  transport 
delegates  from  Portland. 
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Electric  Launches  in  Milwaukee. 


We  have  mentioned  a  number  of  instances  in  which 
electric  launches  operated  by  storage  batteries  have  been 
used  in  connection  with  electric  roads.  It  is  the  usual 
custom  to  store  the  batteries  for  these  launches  by  the 


The  S.  Ellero=Saltino  Rack  Railway. 


ELECTRIC  LAUNCH  ON  THE  MILWAUKEE  RIVER. 

railway  current,  and  to  operate  them  on  a  lake  or  river 
at  the  terminus  of  some  division  of  the  railway  as  an 
attraction  to  pleasure  seekers. 

Three  of  the  launches  used  at  the  World's 
Fair,  Chicago,  were  purchased  by  the  Mil- 
waukee Electric  Launch  Company,  and  are 
now  in  use  in  that  city  at  the  end  of  the  Cam- 
bridge Avenue  line.  The  stockholders  of  the 
Electric  Launch  Company,  include  a  number 
interested  in  the  Milwaukee  Street  Railway, 
and  the  electrican  of  the  road,  O.  M  Rau, 
is  manager  of  the  Launch  Company.  A  trip 
of  four  miles  is  made  by  the  launches,  and  twenty-five 
cents  is  charged  for  the  round  trip.    The  managers  state 


There  are  several  mountain  railways  in  Italy  con- 
structed on  the  principle  of  simple  adhesion,  with  grad- 
ients as  steep  as  6  or  7  per  cent.,  and  there  are  many  on 
the  cable  system  combined  with  the  rack  rail.  The  S. 
Ellero-Saltino  Railway  is  the  first  constructed  there  with 
the  central  rack  only.  On  April  18,  1892,  the  Italian  Gov- 
ernment granted  a  concession,  and  the  work,  begun  in 
the  middle  of  May,  was  completed,  and  the  line  was  open 
for  traffic  in  four  months  after  its  commencement.  Start- 
ing from  S.  Ellero,  366  ft.  above  sea  level,  on  the  Rome- 
Florence  railway,  about  seventeen  miles  from  Florence, 
the  line  which  is  intended  almost  solely  for  tourist  traffic, 
ascends  to  Saltino,  3,131  ft.  above  sea  level,  a  total  of  five 
miles,  the  steepest  grade  being  1  in  4.55.  An  interesting 
description  of  the  railway  was  given  in  a  paper  read 
recently  before  the  English  Institution  of  Civil  Engineers, 
by  J.  E.  Caccia. 

According  to  Mr.  Caccia,  the  difference  between  this 
and  other  lines  which  have  been  constructed  on  this  prin- 
ciple is  the  rack  rail  itself,  the  invention  of  Count  Joseph 
Telfener.  Rack  rails  have  been  made  of  cast  iron  (Blen- 
kinsop  system);  wrought  iron  ladder  arrangement  (Rig- 
genbach  system);  and  steel  (Abt  system);  or,  as  used  on 
the  Mount  Pilatus  railway,  a  double  row  of  vertical  cogs, 
milled  out  of  solid  steel  bars.  The  Abt  was,  of  course, 
a  great  improvement  on  the  Riggenbach  system,  owing  to 
the  difficulty  and  cost  of  accurate  construction  of  the 
ladder  rack,  although  this  system  possesses  greater  lateral 
strength  and  stiffness.  The  Telfener  rack  rail  (Figs.  1 
and  2)  is  much  like  the  Abt,  but  cheaper  and  simpler  in 
construction,  of  Siemens-Martin  steel.  It  consists  of  two 
L  bars  and  intermediate  steel  bars. 

On  lengths  where  the  gradient  does  not  exceed  12  in 


FIGS.  1  AND  2.— TELFENER  RACK  RAIL. 

100,  the  rack  is  formed  of  the  two  L  bars  riveted  together, 
On  lengths  with  grades  over  12  in  100  and  up  to  22  in  100, 
the  rack  has  the  same  L  bars,  but  in  addition  two  interme- 
diate plates,  the  four  thicknesses  being  riveted  together 
(Fig.  1);  so  that,  besides  giving  to  the  toothed  line 
greater  resistance  in  these  lengths,  it  increases  the  width 
of  the  teeth,  and  by  that  means  a  greater  gearing  space  is 
obtained,  which  is  especially  desirable  on  sharp  curves. 
The  dimensions  of  the  rack  are:  Height  of  L  bar,  4^ 
ins.;  width  at  base,  7^  ins.;  thickness  of  L  bar,  J-jl-  in. 
The  dimensions  of  the  plates  between  the  L  bars  are: 
Height  of  plate,  4^  ins.;  thickness  of  plate,  79g-  in. 

This  rack  rail  may  also  be  strengthened  in  the  fol- 
lowing ways:  1.  By  giving  a  greater  height  to  the  inter- 
mediate plates  and  grooving  them  into  the  longitudinal 
sleeper.  2.  (Figs.  3  and  4)  the  L  bar  and  plates,  instead  of 
being  united,  may  be  placed  with  a  certain  space  between, 
as  in  the  Abt  system,  using  tubular  distance  pieces,  and 
obtaining  by  that  means  a  double  or  triple  rack;  this  rack 
has  the  disadvantage  that  it  cannot  be  placed  in  steps  as 
in  the  Abt  system,  but  the  wheel  is  larger,  and  therefore 
able  to  grasp  three  teeth  at  a  time.  It  was  specified  in 
the  contract  that  the  plates  of  the  rack  should  have  a 
resistance  of  31  to  38  tons  per  square  inch,  and  a  shearing 
strain  of  15  per  cent.  It  was  also  required  that  each  tooth 


STORING  STATION  FOR  LAUNCHES— MILWAUKEE. 

that  this  departure  has  proved  very  popular,  and  that  it 
has  added  materially  to  the  traffic  on  the  electric  division 
serving  this  point. 

The  Pottsville  (Pa.)  &  Reading  Railway  Company, 
was  organized  August  23.  C.  H.  Barritt,  of  Wayne,  Pa., 
is  president. 


FIGS, 


3  AND  4.— RACK 


RAIL  FOR  HEAVY  GRADES. 


of  the  compound  rack  rail  should  support  a  weight  of 
78.73  tons  on  an  incline  of  22  per  cent.  The  cost  of  the 
rack  complete  was  approximately  $3.25  per  lineal  yard, 


September,  1894.J 


THE  STREET  RAILWAY  JOURNAL. 


55i 


which  is  considerably  less  than  that  of  the  Riggenbach  or 
Abt  rack. 

The  trains  run  at  5%  miles  per  hour  on  grades  up  to 
15  per  cent ,  and  4)^3  miles  per  hour  on  grades  from  15  to 
22  per  cent.;  so  that  the  entire  length  of  line,  4.97  miles, 
is  traversed  in  fifty-seven  minutes. 


The  Park  of  the  Citizens'  Street  Railway 
Company,  Indianapolis,  Ind. 


A  description  was  given  in  our  last  issue  of  the  plant 
of  the  Citizens'  Street  Railway  Company  of  Indianapolis, 
and  mention  was  made  of  the  fine  park  which  the  com- 
pany owns.  It  is  located  about  five  miles  from  the  city, 
and  is  at  the  terminus  of  two  or  three  of  the  company's 
lines. 


most  attractive  resort.  The  usual  attractions  of  a  dancing 
pavilion,  swings  and  merry-go-rounds  are  provided,  and  an 
excellent  restaurant  is  located  on  the  grounds.  The  com- 
pany carries  free  a  number  of  children  for  the  Fresh  Air 
Mission,  of  Indianapolis,  to  a  building  near  the  park  de- 
voted to  this  charity. 


Progress  in  Europe  of  Gas  Motors  for  Street 
Railways. 


Some  experiments  covering  a  number  of  months 
have  been  made  in  Dresden,  Germany,  with  the  Liihrig 
gas  motor  for  street  railway  service.  Although  of  some- 
what complicated  construction,  this  car  worked  success- 
fully at  a  net  cost  of  operation,  it  is  claimed,  far  below 
that  of  electric  or  horse  railways.    Through  the  death  of 


PARK  VIEWS-CITIZENS'  STR 

We  present  in  a  group  on  this  page  three  views  taken 
in  this  park  which  is  tastefully  laid  out  and  forms  a  very 
attractive  outing  spot.  The  fourth  view,  that  in  the  lower 
left  hand  corner  of  the  group,  shows  a  station  of  the 
company  and  entrance  to  one  of  the  cemeteries  of  the  city. 

These  engravings,  besides  being  interesting  in  them- 
selves, show  a  growing  tendency  of  street  railway  com- 
panies to  establish  parks  or  other  pleasure  resorts  at  the 
termini  of  their  lines.  The  number  of  pleasure  seek- 
ers which  can  be  attracted  to  patronize  the  cars  running 
to  such  resorts  is  often  very  large,  and  the  added  busi- 
ness created  by  the  establishment  of  such  pleasure  resorts 
will  often  be  found  to  pay  a  very  large  percentage  on  their 
cost  of  establishment. 

The  park  of  the  Citizens'  Street  Railway  Company  at 
Indianapolis  is  ornamented  with  flower  beds,  tropical 
plants,  and  the  turf  and  walks  are  carefully  kept,  making  a 


EET  RAILWAY,  INDIANAPOLIS. 

the  inventor  and  other  circumstances,  the  field  of  experi- 
ment has  been  transferred  to  England,  where  the  Liihrig 
patents  have  been  acquired  by  a  syndicate,  and  the  car 
has  undergone,  during  the  past  four  or  five  months,  ma- 
terial modifications. 

According  to  a  recent  report  submitted  the  State  De- 
partment at  Washington,  by  Frank  H.  Mason,  United 
States  Consul,  at  Frankfort,  a  car  of  this  improved  type 
is  now  worked  regularly  on  the  lines  of  a  tramway  com- 
pany at  Croydon,  near  London,  and  has  attracted  expert 
attention  from  all  parts  of  Great  Britain.  But  one  gas 
engine  is  used,  the  two  cylinders  of  which  are  set  facing 
each  other,  and  both  working  to  the  same  crank.  The 
engine  is  located  under  the  seat  on  one  side  of  the  car; 
the  other  end  of  the  driving  shaft,  which  extends  across 
beneath  the  floor  of  the  vehicle,  carrying  a  heavy  fly- 
wheel, which  steadies  and  regulates  the  motion  of  the  en- 
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gine.  By  this  improvement,  the  number  of  working 
parts,  and,  therefore,  the  weight,  cost,  and  wear  and  tear 
of  the  motor  have  been  greatly  reduced. 

The  motor  is  designed  to  run  at  a  constant  speed  and 
is  arranged  to  be  thrown  in  and  out  of  connection  with 
the  car  axle  by  means  of  friction  clutches.  A  variation 
in  speed  is  secured  by  the  use  of  two  sets  of  gearing,  either 
of  which  can  be  used,  one  being  arranged  for  a  speed  of 
four  and  the  other  for  eight  miles  per  hour.  The  gas 
engine,  of  course,  is  equipped  with  a  governor. 

Ordinary  street  gas  is  used,  condensed  to  a  pressure 
of  ten  atmospheres,  and  the  reservoirs  under  the  floor  of 
the  car,  which  can  be  filled  through  a  flexible  pipe  within 
the  time  required  to  change  horses,  carry  gas  enough  for 
a  run  of  eight  or  ten  miles.  The  consumption  of  gas  by  a 
loaded  car  is  stated  to  be  twenty-five  cubic  feet  per  mile, 
which  costs  two  cents  at  Croydon,  where  the  experiment 
is  being  tried. 

All  the  machinery  is  enclosed,  the  motor  lying  under 
one  seat  and  the  wheels  and  clutches  under  the  floor  of 
the  car.  The  latter  carries  twenty-eight  passengers  in  all 
and  makes  a  very  fair  speed.  With  the  slow  gear  in 
action,  it  will  readily  mount  an  incline  of  1  in  23,  with  a 
short  piece  of  1  in  16,  and  in  coming  down,  it  can  be 
stopped  by  the  brakes  in  its  own  length.  It  also  goes 
round  a  curve  of  thirty -five  feet  radius  on  a  1  in  27  grade. 
Its  weight,  when  filled  with  passengers,  is  five  and  a  half 
tons. 

Mr.  Mason  states  that  a  special  motor  car  of  the  type 
above  described,  combining  all  the  improvements  thus 
far  made  is  now  being  constructed  in  England,  to  be  car- 
ried to  the  United  States  for  exhibition  and  trial  in  Oc- 
tober. 

  m  *+*  m   

The  Sleam  Plant  of  the  Fair  Haven  &  Westville 
Street  Railway  Company. 

The  Fair  Haven  &  Westville  Railway  Company,  of 
New  Haven,  Conn.,  has  practically  completed  all  its  track 
and  overhead  equipment,  and  upon  completion  of  its 
power  station  operations  will  be  commenced.  The  power 
house  of  the  company  is  located  on  Grand  Avenue,  near 
Mill  River.  It  is  of  brick  with  stone  trimmings,  and  the 
roof  will  be  supported  on  iron  trusses.  The  station  pre- 
sented a  very  busy  appearance  during  a  recent  visit  of  a 
representative  of  the  Street  Railway  J ournal  with  Presi- 
dent Parmalee.  The  engine  equipment  will  consist  at 
present  of  three  Reynolds-Corliss  engines  of  the  cross 
compound  type,  with  cylinder  dimensions  iC  and  30  ins. 
X  36  in.  stroke.  They  will  be  direct  connected  to  West- 
inghouse  multipolar  generators.  The  steam  generating 
plant  will  consist  of  Manning  boilers,  six  being  installed 
at  present,  and  Allis  condensers  will  be  used.  The  stack 
will  be  140  ft.  in  height. 

The  company  is  also  erecting  a  new  car  house  which 
will  measure  90  X  225  ft.,  and  will  have  a  capacity  of 
sixty-four  cars.  The  first  equipment  of  cars  which  will  be 
put  in  operation  will  consist  of  twenty-four  from  the 
works  of  Jackson  &  Sharp.  These  will  be  mounted  on 
Bemis  trucks  and  equipped  with  Westinghouse  motors. 
The  plans  of  the  power  station  were  drawn  up  by  Sheaff 
&  Jaastad,  of  Boston.  The  railway  company  is  doing  its 
own  construction. 


Gardner,  Mass  ,  will  soon  have  a  model  electric  road 
connecting  it  with  West  Gardner.  A  160  h.  p.  Mather 
multipolar  generator  will  be  employed  in  the  power 
station,  and  Westinghouse  motors  will  be  used  on  the 
cars.  The  latter  are  from  the  works  of  Jackson  &  Sharp, 
Wilmington,  Del ,  and  are  claimed  to  be  as  handsome  as 
any  in  the  state.  The  body  is  painted  a  dark  red  with 
lettering  in  gold  leaf.  The  seats  are  of  ash  and  reversible, 
and  the  top  of  the  car  is  finished  in  maple.  All  the  cars 
are  equipped  with  roller  curtains.  The  closed  cars  are 
painted  yellow  on  the  body,  except  on  the  center  panel 
which  is  painted  white,  the  lettering  being  in  silver  with  a 
black  border.  Double  doors  meeting  in  the  center  are 
used.  The  interior  of  these  cars  is  finished  in  cherry  and 
antique  oak  with  hand  carving  at  either  end. 


The  Manchester  (England)  Tramways. 


Of  all  the  horse  street  railways  in  operation  in  Eng- 
land, where  the  electric  street  railway  has  hardly  yet  been 
able  to  make  much  headway,  that  operated  by  the  Man- 
chester Carriage  &  Tramways  Company  is,  perhaps,  as 
perfect  an  example  of  a  model  city  street  railway  system 
as  could  be  found  anywhere,  not  even  excepting  the  very 
excellent  one  which  caters  to  the  traveling  propensities  of 
the  Parisians. 

Manchester,  or  Cottonopolis,  as  its  nickname  goes,  is 
a  city  of  over  700,000  inhabitants,  standing  upon  the  banks 
of  the  River  Irwell,  just  above  its  confluence  with  the  River 
Mersey.  It  is  a  city  of  tall  factory  chimneys,  which  from 
early  morning  until  night  breathe  out  the  smoke  and 
fumes  from  the  soft  coal  burnt  in  the  furnaces,  and  help 
to  form  a  heavy  smoky  fog  which  rivals  in  intensity  and 
unpleasantness  that  of  London.  It  is  a  very  thriving  city 
of  the  pushing,  go  ahead  type,  and  since  the  opening  of 
the  ship  canal,  which  gives  it  an  opening  direct  to  the  sea, 
he  would  be  a  bold  man  who  would  dare  to  stand  in  the 
open  places  of  the  town  and  publicly  proclaim  that  it  is 
not  the  second  city  of  Great  Britain  and  the  metropolis 
of  the  North.  The  population  is  on  the  increase,  the  city 
is  blessed  with  a  good  municipal  government,  and  every- 
thing points  to  a  rapid  extension  to  meet  the  changed 
conditions  which  the  opening  of  the  canal  has  brought 
about. 

The  first  omnibus  which  was  run  in  Manchester, 
plied  between  Pendleton  and  the  town,  and  the  fare 
charged  was  sixpence  or  twelve  cents.  The  success  of 
the  venture  soon  brought  others  into  the  field,  and  in  a 
short  time  'busses  began  to  run  from  the  town  to  Cheet- 
ham  Hill,  Rusholme,  Fallowfield,  Didsbury,  Newton  Heath 
and  Harpurhey,  all  outlying  suburbs  at  that  time,  but 
now  part  and  parcel  of  the  busy  city  which  has  absorbed 
them. 

In  1852,  a  certain  Robert  McEwan  started  a  new  line, 
and  as  a  new  competitor  in  the  field  his  omnibuses  were 
much  superior  to  anything  that  had  gone  before.  They 
were  larger,  more  commodious,  had  no  doors,  were  each 
drawn  by  three  horses,  carried  about  fifty  passengers, 
and  the  fare  was  fixed  at  twopence,  or  four  cents. 

In  1 86 1 ,  a  tramway  line  was  laid  down  in  Salford, 
but  the  venture  did  not  prove  remunerative.  In  1865, 
the  largest  'bus  owners,  tired  of  an  internecine  warfare 
in  which  all  were  sufferers,  pooled  their  interests  and 
formed  a  company  known  as  the  City  of  Manchester  Car- 
riage Company;  but  not  until  1877,  twelve  years  after- 
wards, was  the  first  genuine  street  car  railway  laid  down. 
This  ran  from  the  Woolpack  at  Pendleton  to  the  Grove 
Inn  at  Higher  Broughton,  and  proved  a  marked  success. 

In  1880,  the  present  Manchester  Cariiage  &  Tram- 
ways Company  was  organized  out  of  the  old  Carriage 
Company,  and  the  entire  system  for  passenger  traction 
began  to  assume  an  air  of  rapid  development.  It  now 
covers  a  total  length  of  over  fifty  miles  spread  over  an 
area  thirty  miles  in  circumference. 

The  terminus  of  all  the  lines  is  in  Piccadilly  in  front 
of  the  City  Hall.  To  this  point  all  the  lines  from  the 
many  different  suburbs  and  quarters  converge,  and  the 
constant  movement  presents  a  lively  and  ever  changing 
scene. 

The  laying  of  the  permanent  way  is  undertaken  by 
the  municipality,  the  operating  company  paying  a  certain 
annual  percentage  or  rental  upon  the  outlay.  The  rails 
are  of  the  channeled  girder  type,  weighing  about  sixty- 
five  pounds  to  the  yard,  and  are  laid  upon  ties  set  in  con- 
crete, the  rails  being  bolted  together  at  intervals.  The 
roadway  is  formed  of  squared,  grey  granite  blocks.  This 
substantial  method  of  construction  has  the  advantage  of 
lessening  the  cost  of  road  maintenance,  and  is  character- 
istic of  all  municipal  work  in  England. 

The  cars  are  large  and  roomy  four-wheeled  vehicles, 
having  seats  for  passengers  both  inside  and  out,  a  stairway 
leading  from  the  platform  to  the  roof,  allowing  of  access 
to  the  latter.  Some  of  these  cars  are  double  enders  and 
are  provided  with  two  stairways,  one  from  each  platform. 
In  addition  to  the  tram  cars  there  are  a  number  of'busses, 
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each  drawn  by  a  single  horse,  which  are  chiefly  employed 
for  the  short  distance  services.  The  total  number  of  cars 
and  'busses  is  550,  and,  during  the  period  of  twelve 
months,  carry  a  population  equal  in  the  aggregate  to  the 
entire  population  of  the  United  Kingdom  and  the  Chan- 
nel Islands. 

The  largest  cars  weigh  two  and  a  half  tons  when 
empty,  and  nearly  double  that  when  loaded.  The  small, 
single  horse  vehicles  weigh  about  one  and  a  half  tons. 
Each  bears  an  initial  letter  to  indicate  the  line  upon  which 
it  is  operated.  In  addition  to  the  cars  and  'busses,  the 
company  makes  and  uses  a  very  large  stock  of  carriages, 
cabs  and  other  vehicles  for  private  as  well  as  public  use. 
It  provides  complete  turnouts  for  many  of  the  wealthiest 
people  in  the  city  who  find  that  for  a  sum  about  equal  to 
what  they  would  have  to  expend  to  keep  up  a  stable  of 
their  own,  they  can  get  all  that  such  an  establishment 


Opposite  the  stables  is  the  car  construction  shop, 
where  the  cars  are  built  and  repairs  effected.  This  shop 
is  fitted  up  in  elaborate  style  with  all  kinds  of  wood- 
working machines.  The  foundry  is  spacious  and  con- 
tains some  eighteen  or  twenty  forges  as  well  as  a  large 
steam  hammer  and  hydraulic  presses.  The  erecting  shop 
is  also  a  spacious  room  in  which  the  cars  are  assembled,  the 
parts  coming  in  at  one  end  and  the  finished  cars  run- 
ning out  at  the  other. 

The  fares  on  the  cars  are  collected  by  fare  boxes 
each  passenger  depositing  his  own  fare,  the  conductor 
having  nothing  whatsoever  to  do  with  it.  The  box  is  self 
registering,  and  although  the  price  of  the  box  is  high — 
$15 — it  very  speedily  pays  for  itself. 

The  advertising  on  the  outside  of  the  cars,  is  not  as 
prevalent  in  Manchester  as  in  many  other  English  towns, 
although  indulged  in  to  some  extent.    There  appears  to 
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could  provide  without  the  care  and  worry  it  would 
entail.    Altogether  the  company  owns  1,024  vehicles. 

On  account  of  the  level  condition  of  the  Mancastrian 
roads,  the  majority  of  the  cars  are  hauled  by  two  horses, 
but  for  those  running  long  distances  three  are  found  nec- 
essary. The  number  of  horses  in  the  company's  stud  at 
the  time  of  the  last  inventory  was  4,732.  The  principal 
stables  are  at  Pendleton,  where  are  also  located  the  car 
shops.  The  stables  are  conveniently  constructed,  are  well 
ventilated  and  under  constant  inspection,  and  kept  scru- 
pulously clean.  The  horses  are  kept  in  excellent  condi- 
tion, and  those  used  in  the  carriages  are,  of  course,  of 
good  breed,  indistinguishable  from  those  of  the  best  pri- 
vate stables.  The  ordinary  life  of  the  car  horse  is  five  to 
six  years,  although  some  have  been  in  the  harness  from 
ten  to  fourteen,  and  even  more  years.  They  are  worked 
from  twelve  to  fourteen  miles  a  day,  and  receive  as  feed 
sixteen  pounds  of  corn  and  the  same  weight  of  chopped 
hay  mixed  with  beans,  etc.  For  some  time  past  the  horses 
have  been  fed  upon  Canadian  and  American  hay,  and  have 
thriven  upon  it  in  a  remarkable  manner.  A  first  class 
veterinary  hospital  adjoins  the  stables.  The  stud  is  under 
the  care  of  Mr.  Guest,  traffic  manager  of  the  company, 
who  has  been  with  the  omnibus  companies  since  1848. 


exist  a  sentiment  against  it  similar  to  that  which  obtains 
here. 

The  company  has  a  capital  of  ,£500,000  or  $2,500,000. 
Its  last  statement  claims  an  increase  in  net  revenue  of 
,£11,277  or  $56,386  during  the  six  months  ending  August 
31,  1893,  as  compared  with  the  preceding  period.  The 
company  has  been  singularly  free  from  actions  for  dam- 
ages, only  ,£800,  or  $4,000,  having  been  paid  during  the 
half  year  just  mentioned.  The  net  profit  for  this  period 
was  ,£28,847  or  $144,235,  and  this  was  divided  into  5^ 
per  cent,  dividend  for  the  half  year,  in  addition  to  2^ 
per  cent,  on  the  preferred  stock,  ,£5,000  beingcarried  over 
to  the  reserve  which  now  amounts  to  ,£25,000.  The 
lands,  buildings,  cars  and  machinery  owned  by  the  com- 
pany are  valued  at  ,£275,026  or  $1,375,130,  and  the 
rolling  stock,  horses,  etc,  ,£194,484  or  $972,420.  The 
amount  of  fares  received  was  ,£214,573  or  $1,072,865, 
and  the  hire  of  cabs  and  carriages  reached  a  total  of 
over  $100,000.  Only  ,£36  or  $180  was  expended  in  legal 
fees. 

The  chairman  of  the  board  of  directors  is  Alderman 
|ohn  King,  J.  P.,  and  the  secretary  of  the  company  is 
Mr.  J.  Collings.  The  central  offices  are  located  at  37  Pic- 
cadilly, Manchester. 
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The  Hoosick  Falls  Railway. 


By  J.  H.  Vail. 


In  a  town  or  city  of  moderate  population  the  success- 
ful development  and  operation  of  an  electric  railway- 
depends  upon  at  least  three  important  factors: 

1.  The  selection  of  a  locality  having  a  class  of 
people  who  will  avail  themselves  of  good  rapid  transit 
facilities. 

2.  The  construction  and  equipment  of  a  road  and 
system  on  the  basis  of  true  economy,  i.  e.,  substantial 
material  and  workmanship  well  adapted  to  the  peculiari- 
ties of  the  local  conditions,  the  capitalization  and  bonded 
indebtedness  being  within  the  limits  of  sound  business 
investments. 

3.  Practical,  intelligent  and  economical  business  man- 
agement catering  to  the  wants  of  the  traveling  public  by 
offering  good  accommodations  and  rapid  transit,  polite 
employes  and  all  the  great  and  small  features  that  place 
the  public  in  complete  sympathy  and  harmony  with  the 
railway  company. 

The  Hoosick  Railway  Company,  at  Hoosick  Falls, 
N.  Y.,  thirty  miles  northeast  of  Troy,  on  the  line  of  the 
Fitchburg  Railroad,  has  been  designed  and  equipped 
with  a  full  appreciation  of  the  foregoing  rules.  It  is  now 
operating  over  about  five  and  a  half  miles  of  line,  the 
initial  regular  passenger  trips  being  made  on  July  13. 
Passing  through  the  principal  streets  of  Hoosick  Falls, 
the  line  extends  to  North  Hoosick  and  Walloomsac,  the 
intervening  territory  being  well  built  up  with  residences 
of  a  good  class. 

The  track  consists  of  forty  eight  pound  T  rail,  with 
the  usual  form  of  four-bolt  angle  plate  joint.  The  rails 
rest  upon  ties  of  standard  dimensions,  two  feet  between 
centers,  and  are  bonded  with  No.  0000  copper  wire. 
There  are  several  grades  worth  mentioning;  one  is  on  the 
large  radius  curve  approaching  the  North  Hoosick  Bridge, 
and  is  between  7  and  8  per  cent.;  another  of  9  per  cent,  is 
encountered  on  Classic  Street  in  Hoosick  Falls. 

The  overhead  construction  consists  of  both  span  and 


ter  than  the  service  offered  with  the  standard  No.  o  wire. 
Tests  of  electrical  pressure  over  the  entire  line  give  very 
satisfactory  results,  the  electro-motive  force  ranging  from 
475  to  500  volts  throughout  the  system,  giving  an  average 
of  about  487.    Both  track  and  overhead  line  were  built 


FIG.  1 . — INTERIOR  OF  POWER  STATION— HOOSICK  FALLS  ELECTRIC  RAILWAY 


bracket  work,  the  former  being  employed  within  the  city 
limits  of  Hoosick  Falls.  The  No.  00  trolley  wire  is  used 
throughout,  paralleled  by  a  main  of  like  capacity.  The 
No.  00  trolley  wire  is  yet  something  of  an  innovation,  but 
has  proven  itself  to  be  a  step  forward,  as  the  results 
obtained  from  its  use  are  more  than  proportionately  bet- 


FIG.  2.— SWITCHBOARD— HOOSICK  FALLS  ELECTRIC  RAILWAY. 

by  the  Worcester  Construction  Company,  of  Worcester, 
Mass. 

A  new  iron  bridge,  built  and  erected  by  the  Boston 
Bridge  Company,  spans  the 
North  Hoosick  River  at  North 
Hoosick.  This  bridge  is  shown 
on  the  opposite  page. 

The  rolling  stock  consists  of 
three  eighteen  foot,  closed  motor 
cars,  three  ten  bench,  open  mo- 
tor cars,  two  open  tiail  cars  and 
one  snow  plow.  The  motor 
equipments  consist  of  two 
twenty-five  horse  power  motors 
per  car,  two  series  multiple  con- 
trollers, a  starting  rheostat,  a 
fuse  block,  a  lightning  arrester 
and  a  main  cut-out  switch.  The 
controllers  are  of  the  latest  de- 
sign, embodying  a  number  of 
novel  features.  They  are  giving 
excellent  satisfaction,  and  are 
apparently  an  improvement  on 
all  past  manufactures. 

The  motors  are  of  the  four 
pole,  iron  clad  type,  with  a 
thoroughly  water  and  dust  tight 
casing  to  protect  all  vital  parts. 
The  armatures  are  of  the 
toothed  drum  type,  the  coils 
being  machine  wound  and  in- 
terchangeable, as  are  also  the 
coils  of  the  fields.  Mica  is 
liberally  used  in  the  insulating 
of  all  the  coils,  and  those  of  the 
fields  have  a  protective  winding  to  guard  against  me- 
chanical injury.  All  insulation  is  tested  with  a  5,000  volt, 
alternating  current.  All  parts  are  readily  accessible  for 
purposes  of  inspection  and  repairs.  The  loosening  of  two 
bolts  allows  the  lower  half  of  the  field  to  be  lowered. 
The  bearings  are  of  babbit  metal,  lubricated  with  grease. 
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The  gears  are  detachable  and  run  in  oil.  The  shaft  is 
unusually  heavy,  with  extra  long  journals,  and  is  well  pro- 
tected with  steel  thrust  collars. 

The  method  of  suspension  is  ingenious  and  entirely 
novel  and  fulfills  perfectly  the  conditions  necessary  for 


weight  as  is  consistent  with  extremely  strong  mechanical 
construction  and  maximum  efficiency.  Apparently,  every 
pound  of  material  has  been  placed  to  the  utmost  advan- 
tage. 

The  motors  have  operated  so  perfectly  ever  since  the 


VIEWS  ON  THE  LINE  OF  THE  HOOSICK  FALLS  RAILWAY. 


eliminating  the  rapid  deterioration  of  the  rail  joints,  due 
to  the  usual  heavy  hammer  blow.  As  the  motor  rides 
freely  on  springs  adjusting  themselves  to  varying  condi- 
tions, no  part  of  the  machinery  is  subject  to  undue  strain 
or  shock  of  any  description.    The  motor  is  of  as  light 


road  was  started  that  there  has  been  no  necessity  for  re- 
moving any  of  the  parts,  a  simple,  daily  cleaning  being 
all  that  is  required.  These  equipments  are  of  the  Walker 
Manufacturing  Company's  make,  type  No.  5.  They  are 
absolutely  free  from  fault,  either  electrical  or  mechanical. 
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It  is  found  that  in  operating  the  cars  for  high  speed  ser- 
vice, the  motors  are  comparatively  cool  when  returned  to 
the  car  house  after  an  eighteen  hours'  continuous  run, 
the  heating  effect  being  far  less  pronounced  than  during 
the  first  week  or  two  of  service,  when  a  slower  schedule 
was  in  force. 

The  motive  power  is  obtained  from  the  station  of 
the  Hoosick  Falls  Electric  Light  Company,  which  is  lo- 
cated one-half  mile  from  the  center  of  the  railway  system, 
the  feeder  wires  being  carried  on  a  pole  line  to  the  main 
of  the  trolley  line.  The  station  is  driven  by  water  power, 
with  an  auxiliary  steam  plant  to  insure  additional  relia- 
bility in  the  event  of  low  water  or  other  accident  to  the 
water  power.  In  the  station  is  a  100  k  w.,  multipolar 
generator  built  by  the  Walker  Manufacturing  Company. 
Its  design  is  a  model  of  beauty  and  strength.  The  field 
frame  is  cast  in  two  pieces.  The  magnets  are  of  the  iron 
clad  type,  with  pole  pieces  of  soft  laminated  iron  cast  into 
the  yoke. 

The  armature  is  of  large  diameter  of  very  low  resist- 
ance and  ample  radiating  surface.  It  is  of  the  iron  clad, 
drum  type,  the  core  being  built  up  of  punched  plates  of  the 
best  quality  of  armature  iron.  These  plates  are  insulated 
with  enamel  and  compressed  into  a  solid  core.  The  in- 
sulation of  the  winding  is  most  thorough,  being  com- 
posed of  mica  combined  with  fibrous  material  of  great 
durability.  Like  that  of  the  motors,  this  insulation  is 
tested  with  a  5,000  volt  alternating  current.  The  ma 
chinery  as  a  whole  is  highly  efficient,  and  because  of  the 


of  starting,  the  first  thirty  days'  business  showing  the 
patronage  of  38,114  passengers.  As  a  financial  invest- 
ment, there  is  every  promise  that  the  Hoosick  Railway 
will  be  highly  satisfactory.  This  comparatively  small 
road,  serving  a  population  of  between  9,000  and  10,000,  is 
a  most  excellent  illustration  of  the  possibility  of  econom- 
ically installing  and  operating  an  electric  railway  in  such 
a  way  as  to  show  handsome  returns  on  the  investment, 
even  when  the  actual  population  of  the  locality  is  small. 

It  has  frequently  been  stated  that  small  roads  will  not 
pay,  but  there  can  be  no  question  of  this  character  if 
sound  judgment  and  practical  engineering  experiences  are 
applied,  together  with  an  appreciation  of  and  a  readiness 
to  conform  to  the  needs  of  the  traveling  public.  During 
the  early  weeks  of  the  operation  of  the  road  the  round 
trip  was  made  in  forty  minutes,  schedule  time;  but,  antici- 
pating any  requests  on  the  part  of  the  patrons  for  a 
quicker  schedule,  the  management  some  days  since  re- 
duced the  round  trip  to  thirty  minutes.  The  sudden 
upward  jump  in  the  daily  receipts  of  the  road  when  the 
new  schedule  went  into  effect  should  prove  a  most  impress- 
ive object  lesson  to  managers  of  small  roads  everywhere. 


Ingenious  Device  For  Reducing  Jolting. 


An  ingenious  device  for  reducing  the  jolting  of  a  car, 
caused  when  going  around  curves  and  when  passing  on 
and  off  switches,  has  recently  been  invented  by  S.  Roy 
Wright,  superintendent  of  the  West  End  Street  Railway, 


SEE  DETAIL 


NOVEL  METHOD  FOR  REDUCING  JOLTING  OF  CARS. 


rapid  and  perfect  circulation  of  air,  is  unusually  cool  in 
operation.  It  easily  stands  a  50  per  cent,  overload  with- 
out injury  or  sparking.  The  shaft  is  very  heavy,  with 
large  bearings  of  the  ball  and  socket,  self-oiling  type, 
lined  with  best  quality  babbit  metal. 

The  car  house  is  a  frame  building  36  X  100  ft., 
with  two  car  pits  and  planked  floor  throughout.  An 
extension  is  made  on  one  side  near  the  front  end  as  a 
store  room  and  office  for  the  motormen  and  conductors. 
A  handsome  cupola,  with  flagstaff,  surmounts  the  front 
end  of  the  car  house.  The  car  house  is  sixteen  feet  in  the 
clear  under  the  trusses,  thus  permitting  the  trolley  poles  to 
assume  a  nearly  vertical  position  when  the  cars  are  stored 
in  the  building.  An  interesting  feature  of  the  electrical 
station  equipment  is  the  Barber  electric  water  wheel 
regulator,  a  brief  description  of  which  may  prove  inter- 
esting. It  consists  of  two  sets  of  solenoids  and  resistances, 
one  set  of  which  is  almost  continually  in  service  to  meet 
changes  of  load  from  one  up  to  fifty  amperes,  while  the 
second  set  is  thrown  in  to  compensate  for  changes  between 
fifty  and  200  amperes.  These  resistances  are  thrown  into 
circuit  automatically  when  the  load  is  taken  off  the  line, 
thus  furnishing  an  artificial  load,  which  steadies  the  water 
wheel  and  maintains  the  speed  of  the  generator  constant 
during  all  the  sudden  fluctuations  of  load  peculiar  to  elec- 
tric railway  service. 

The  entire  equipment  of  the  road,  aside  from  the 
track  and  overhead  system,  was  furnished  and  installed 
by  the  Electrical  &  Mechanical  Engineering  &  Trading 
Company,  of  New  York.  This  includes  car  barn,  cars, 
trucks,  motors,  generator  and  switchboard. 

The  road  has  been  most  successful  since  the  first  day 


of  Denver,  Colo.,  and  is  illustrated  by  the  engravings  on 
this  page.  For  winter  service  this  company  employs  six- 
teen and  eighteen  foot  cars,  mounted  on  rigid  trucks,  but 
they  have  been  found  very  unsatisfactory  to  the  patrons, 
on  account  of  jolting  at  the  points  mentioned.  At  one 
time  it  seemed  as  if  it  would  be  better  to  suspend  the  use 
of  the  cars  and  employ  the  thirty-six  foot,  double  truck 
cars  which  were  much  easier  at  such  points,  but  were 
longer  than  required. 

After  careful  study,  the  company  concluded  that  it 
could  overcome  this  objection  by  means  of  the  device 
shown,  and  has  done  so  beyond  its  expectations.  As  an 
eighteen  foot  car  has  two  feet  more  swing  than  a  sixteen 
foot  car,  the  trial  was  made  with  an  eighteen  foot  car 
first,  and  the  results  showed  that  the  latter  rounded  curves 
and  passed  over  switches  with  almost  as  little  jolting  and 
oscillation  as  the  thirty-six  foot,  double  truck  cars. 

As  will  be  seen,  the  invention  consists  essentially  of 
the  interposition  of  a  spring  bar  four  inches  wide  and 
three  quarters  of  an  inch  thick  between  the  truck  springs 
and  the  sills  of  the  car.  The  ends  of  this  bar  rest  on  a 
cast  iron  frame  bolted  to  the  main  sills,  a  rubber  buffer 
three-eighths  of  an  inch  in  diameter  being  inserted  next 
to  the  casting. 

In  the  engraving  a  Bemis  truck  is  used,  but  the 
device  can  be  adapted  to  any  make  of  truck,  swivel  or 
otherwise,  and  it  is  claimed  will  add  materially  to  the 
life  of  car  bodies.  When  it  is  necessary  to  take  the  truck 
from  under  the  car  for  repairs,  this  can  be  done  by  simply 
disconnecting  the  motor  and  jacking  up  the  car. 

This  car  has  been  in  daily  service  for  a  little  over 
five  months  without  requiring  any  repairs  at  all. 
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Cable  Construction   on  the  Columbia  Railway, 
Washington. 


The  latest  railway  company  to  decide  upon  the 
equipment  of  its  line  with  cable  power  is  the  Columbia 
Railway  Company,  of  Washington,  D.  C.  This  company 
owns  six  miles  of  track  which  extends  from  the  Treasury, 
15th  Street  and  New  York  Avenue,  along  New  York 
Avenue,  Massachusetts  Avenue  and  H  Street  to  the  bound- 
ary N.  E.  The  officers  are:  President,  R.  T.  Baker;  vice- 
president,  E.  G.  Davis;  secretary  and  treasurer,  James  B. 
Adams;  superintendent,  Wm.  C.  Bateler.  The  company 
decided  in  favor  of  the  cable  system  in  the  early  part  of 
June  of  the  present  year,  and  on  the  15th  of  the  same 
month  Wm.  B.  Upton  was  appointed  engineer.  The  con- 
tract for  street  work  was  awarded  to  E.  Saxton  on  July 
20,  and  active  work  of  construction  will  commence  Octo- 
ber 1.  In  the  mean  time  the  preliminary  work  of  mak- 
ing the  necessary  changes  in  the  gas  and  water  pipes  is 
in  progress,  as  well  as  that  of  sewers,  electric  light  and 
telephone  conduits. 

The  roadbed  construction  will  have  tubes,  18  X38  ins., 
built  of  Portland  cement  concrete.  Eighty-six  pound 
Johnson  girder  or  grooved  wheel  rails,  and  Z  type  of  slot 
will  be  used;  ninety-two  pound,  new  section  Johnson 
curve  rail  will  be  employed  on  all  curves.  The  yokes  will 
be  quite  similar  to  those  employed  on  the  Washington  & 
Georgetown  Railway,  and  will  be  spaced  five  feet  center 
to  center,  and  weigh  350  lbs.  each.  Particular  attention 
will  be  given  to  the  rail  joints,  and  these  will  be  located  on 
the  rail  seats  and  clamped  down  by  means  of  four  one 
inch  hook  bolts;  they  will  also  be  spliced  with  heavy 
bars  having  six  one  inch  bolts.  The  carrier  pulleys  will 
be  fourteen  inches  in  diameter  with  chilled  face  and  will 
be  spaced  thirty  feet  between  centers,  running  on  babbit 
bearings  attached  to  the  yokes.  All  the  traps  and  hatches,  as 
well  as  the  slot  rails,  will  be  level  with  the  top  of  the  wheel 
rails,  and  no  projections  will  be  allowed,  so  that  fenders, 
which  will  be  of  a  new  form,  can  set  close  to  the  pavement. 
There  are  but  very  few  curves  and  these  are  all  easy,  be- 
ing not  over  twenty-four  degrees  deflection  in  any  case, 
and  the  sharpest  150  ft.  radius.  The  curve  pulleys  twenty- 
four  inches  diameter  will  be  mounted  on  adjustable  hangers. 

There  is  very  little  special  work  outside  of  street  rail- 
way and  steam  railroad  crossings.  The  company  will 
have  one  under  cable  crossing  at  7th  Street,  that  of  the 
Washington  &  Georgetown  Company.  In  all,  the  com- 
pany will  have  two  and  three-quarters  miles  of  cable  con- 
struction, double  track,  and  expects  to  have  it  completed 
before  winter,  with  the  exception  of  the  buildings. 

The  plans  of  the  power  house  and  also  that  of  the  car 
house  are  nearing  completion.  These  buildings  will  be 
on  the  east  end  of  the  line  on  property  now  owned  by  the 
company  and  at  present  used  for  stables.  The  power 
house  is  to  be  80  ft.  front  by  200  ft.  deep  and  one  story 
in  height.  It  will  be  built  of  brick  and  iron  with  tinned 
roofs.  The  latest  and  most  improved  machinery  will  be 
used,  including  rope  drive,  two  simple  engines  of  about 
200  h.  p.  each,  a  battery  of  water  tube  boilers,  mechanical 
stokers,  coal  handling  machinery,  electric  light  plant,  im- 
proved tension  regulating  device,  winding  out  reels,  ma- 
chine shop  and  everything  necessary  to  make  the  same  a 
complete  and  model  plant.  Only  one  cable  is  required 
and  this  will  be  one  and  a  quarter  inches  in  diameter, 
running  nine  miles  per  hour. 

The  car  house  will  adjoin  the  power  house,  but  there 
will  be  a  twelve  foot  alley  between.  It  will  be  built  of 
brick  and  iron,  covering  a  ground  space  of  128  X  200  ft. 
The  front  part  will  have  all  the  company's  offices,  and  will 
be  two  stories,  the  balance,  or  car  shed  proper,  being  but 
one  story. 

The  company  expects  to  make  the  contract  for  the 
power  house  September  1,  and  the  car  house  October  1; 
all  the  contracts  for  machinery  to  be  made  in  the  mean- 
time, the  intention  being  to  have  the  road  ready  for  oper- 
ations early  the  coming  year. 

The  company  has  not  yet  decided  the  style  of  equip- 
ment to  be  employed,  but  it  will  be  either  the  train  sys- 
tem or  the  long,  single  car  such  as  used  on  the  Broadway 


line  of  New  York.  In  either  case  both  summer  and  win- 
ter cars  of  a  first  class  make  will  be  provided.  It  is  cal- 
culated that  the  road  will  cost  $450,000  when  completed. 
Vitrified  brick  paving  is  being  seriously  considered  in 
place  of  asphalt,  as  the  latter  has  been  found  to  be  very 
troublesome  in  making  repairs  of  track. 


T  Hail  Construction  in  Paved  Streets. 


The  T  has  always  been  a  popular  rail  section  with 
many  managers,  and  it  is  interesting  to  note  that  there 
seems  to  be  no  difficulty  in  laying  the  rail  in  paved 
streets,  and  at  the  same  time  avoiding  any  obstruction  to 
vehicular  traffic.  We  have  already  illustrated  in  these 
columns  sections  of  track  in  different  cities  showing 
method  of  paving  to  T  rails.  In  our  July  issue  the  method 
of  use  in  Memphis,  Tenn.,  was  shown,  and  in  earlier  issues 
that  employed  at  Terre  Haute,  Ind. ;  Denver,  Colo.,  and 
other  cities.  We  publish  below  the  results  of  a  recent 
investigation  made  by  the  Street  Railway  Journal  upon 
the  construction  adopted  at  other  points. 

The  Twin  City  Rapid  Transit  Company  of  Minnea- 
polis and  St.  Paul,  Minn.,  employs  both  the  T  and  the 
ordinary  girder  rail.  The  height  of  the  rail,  in  the  T  rail 
portion,  is  five  and  three-fourths  inches,  and  most  of  the 
paving  in  the  cities  is  of  the  same  height,  although  in 


FIG.  1— METHOD  OF  PAVING  TO  T  RAIL  IN  MINNEAPOLIS. 

some  places  a  six  inch  block  is  used.  A  filling  block  of 
wood  is  used  on  each  side  of  the  rail,  and  this  is  sawed 
down  to  fit  the  side  of  the  rail,  leaving  one  inch  to  one 
and  a  half  inches  exposed  on  the  top.  This  leaves  a  per- 
fectly smooth  line  for  the  pavers  to  work  against.  The 
paving  as  put  in  is  giving  good  satisfaction,  both  to  the 
railroad  company  and  the  city. 

In  Des  Moines,  la.,  the  Shanghai  T  rail  is  used,  and 
the  method  of  track  construction  differs  from  that 
adopted  at  St.  Paul  and  Minneapolis,  as  will  be  seen  in 
Fig.  2.  Brick  paving  is  used,  and  this  is  brought  up  flush 
to  the  head  of  the  rail  on  the  outside,  and  set  just  low 
enough  on  the  inside  to  allow  room  for  the  rail  flange. 


FIG.  2— SECTION  OF  T  RAIL  CONSTRUCTION  IN  DES  MOINES. 

The  space  under  the  head  of  the  rail  is  filled  in  with  either 
wood  or  cement.  The  city  authorities  are  so  well  pleased 
with  the  construction  that  they  have  insisted  that  the 
company  shall  use  this  rail  hereafter  on  every  new  track 
laid  in  newly  paved  streets. 

In  Gloversville,  N.  Y.,  a  six  inch  T  rail  is  employed 
by  the  Cayadutta  Electric  Railroad  Company  in  a  street 
paved  with  cobble  stones.  A  plank  is  laid  edgewise 
on  the  inside  of  the  rail.  Mr.  Frenyear,  general  manager 
of  the  company,  tells  us  that  he  does  not  think  the  plank 
any  advantage,  provided  the  paving  is  properly  done,  but 
the  company  was  compelled  to  use  it  by  the  terms  of  its 
franchise.  The  cobble  paving  to  the  outside  of  the  rail 
makes  a  good  joint.  The  T  rail  chairs  are  spiked  directly 
to  the  ties. 

In  Covington,  Ky.,  the  only  track  construction  with 
T  rail  on  paved  streets  belonging  to  the  South  Covington 
&  Cincinnati  Street  Railway  Company  is  on  the  bridge 
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approaches,  and  was  described  in  our  June  issue.  The 
rail  is  four  and  a  half  inches  in  height,  and  the  paving 
blocks  are  three  and  a  half  inches  in  thickness,  leaving  the 
rail  one  inch  above  the  pavement.  The  superintendent 
of  the  company  is  of  the  opinion  that  a  fifty-five  or  sixty 
pound  T  rail  paved  with  properly  constructed  brick,  makes 
the  best  kind  of  a  roadway,  both  for  the  interests  of  the 
street  railways  and  of  the  municipal  authorities. 

In  Denver,  on  the  line  of  the  Denver  Tramway  Com- 
pany, and  in  Salt  Lake  City,  on  the  line  of  the  Salt  Lake 
City  Railroad  Company,  two  methods  of  construction  are 
employed.  One  is  to  cut  the  paving  block  to  fit  the  rail, 
and  the  other,  which  answers  almost  as  well  and  is  some- 
what cheaper,  is  to  run  a  strip  of  oak  about  two  inches 
wide  parallel  to  the  rail  on  the  gauge  side  and  pave  to 
this.  The  sections  of  rails  used  on  these  lines  were  illus- 
trated in  our  September,  i8y3,  issue.  The  T  rail  has  a 
broad,  flat  head,  so  that  little  difficulty  is  experienced  in 
turning  out  when  a  wagon  or  carriage  wheel  gets  into  the 
flangeway. 

In  Port  Huron,  Mich.,  all  the  tracks  are  laid  with  a 
forty-five  pound  T  rail  mounted  on  5  X  5  in.  pine  string- 
ers which  are  supported  on  ties.  The  space  on  the  out- 
side of  the  rail,  between  the  rail  head  and  flange,  is  filled 
with  a  2  X  2  in.  pine  strip,  the  pavement  laid  against  this, 
the  top  being  made  flush  with  the  top  of  the  rail.  On  the 
inner  side  ot  the  rail  the  space  is  filled  with  a  2  X  2  in 
oak  strip,  laid  about  one  inch  below  the  top  of  the  rail, 
and  the  pavement  laid  against  it,  and  crowning  to  the 
center  between  rails  to  the  top  of  the  rails.  The  track 
gives  good  satisfaction  when  used  in  newly  paved 
streets. 

In  Springfield,  O.,  a  fifty  pound  rail  is  used  with  brick 
pavements.  The  bricks  are  laid  close  to  the  head  of  the 
the  rail,  on  the  outside  of  the  track,  level  with  the  top  of 
the  rail,  and  on  the  inside  half  an  inch  below  the  top. 


Kinks  in  Station  and  Railway  Practice. 


AN   INGENIOUS  AIR  PUMP  INDICATOR. 

A  simple  air  pump  indicator,  designed  by  Mr.  Good- 
win, chief  engineer  of  the  power  station  of  the  Atlantic 

Avenue  Railway,  of  Brooklyn, 
N.  Y.,  is  shown  in  the  accom- 
panying illustration. 

The  condensing  pumps, 
which  are  located  in  the  base- 
ment, are  of  the  single  bucket 
type  arranged  on  either  end 
of  a  walking  beam.  The  in- 
dicator consists  of  a  piece  of 
quarter  inch  pipe,  about  ten 
feet  in  length,  attached  to  one 
end  of  the  walking  beam  of 
the  pump,  and  extends 
AIR  PUMP  INDICATOR.  through  the  floor  to  the  en- 
gine room  above.  An  incan- 
descent lamp  is  attached  to  the  upper  end  of  the 
rod.  The  lamp  wires  run  through  the  rod,  and  are  at- 
tached to  a  flexible  lamp  cord  in  the  basement.  A  guide, 
through  which  the  lamp  rod  moves,  is  secured  to  the 
railing  surrounding  the  belt  pit. 

The  lamp  moves  up  and  down  with  the  motion  of  the 
air  pump,  and  is  readily  seen  from  any  part  of  the  engine 
room. 

A  NEW  TROLLEY  SECTION  INSULATOR. 

A  simple  and  effective  trolley  section  insulator  has 
been  designed  by  A.  K.  Bonta,  of  the  North  Hudson 
Railway  Company,  of  Hoboken,  N.  J. 

The  device  consists  of  two  1  %  X  ^2  ins.  wrought 
iron  bars,  about  ten  inches  in  length,  held  together  by 
bolts,  on  which  are  porcelain  insulators,  and  a  wooden  in- 
sulator about  twenty-four  inches  in  length,  of  a  slightly 
curved  shape.  This  latter  has  on  its  upper  side  two 
projections  by  which  it  is  attached  to  the  wrought  iron 
link  by  bolts. 

A  tongue  is  formed  on  the  under  side  of  the  wooden 
insulator,  which  serves  to  guide  the  trolley  wheel,  The 


ends  are  protected  by  copper  caps.  The  caps  have  lips 
which  are  clinched  around  the  trolley  wire,  holding  it 
firmly  to  the  insulator. 

The  device  is  very  simple  and  can  be  easily  made  by 
any  good  mechanic.    These  insulators  have  been  in  use 


TROLLEY  WIRE  SECTION  INSULATOR. 

on  various  lines  of  the  company  for  some  time,  and  have 
given  excellent  satisfaction. 

TIMELY  SUGGESTIONS  ON  PRACTICAL  SUBJECTS. 

Noisy  Cars — Some  of  the  noises  made  by  street  cars 
are  due  not  only  to  the  rattling  of  the  window  sash,  but 
the  rattling  of  the  glass  in  the  sash.  To  stop  this  the  win- 
dow glass  can  be  laid  in  putty  when  placed  in  the  frames, 
as  practiced  by  some  manufacturers  at  present.  To 
stop  the  rattling  of  the  window  sash,  a  spring  can  be 
placed  between  the  sash  and  the  post  in  such  a  manner 
as  to  stop  all  noise. 

The  placing  of  car  bodies  on  rubber  washers  is  an 
effective  and  most  excellent  remedy  for  noisy  cars,  and 
will  be  found  an  easy  way  of  avoiding  this  trouble  when 
other  methods  fail. 

Poor  Shop  Work.— Many  electric  cars  are  entirely  too 
light  in  construction.  To  make  rapid  speed,  quick  starts 
and  stops,  electric  roads  require  a  strongly  built  car,  well 
braced  with  iron  straps  and  rods,  so  that  there  will  be 
no  racking  out  of  shape  of  the  car  body. 

In  many  car  bodies  there  is  a  lack  of  proper  tying 
together  of  the  floor  frames,  and  sometimes  even  no  tie 
straps  are  used  from  the  side  and  corner  posts  to  the 
floor  sills.  To  have  a  strong  car  there  should  be  at  least 
six  iron  carlins  used,  tying  together  and  bracing  the  upper 
deck  as  well  as  the  lower  deck  of  the  car.  The  breaking 
of  considerable  window  glass  is  often  due,  to  a  considerable 
extent,  to  the  racking  condition  of  the  cars. 

Lack  of  Standards. — Standardizing  the  parts  of  all 
car  appliances  should,  of  course,  be  the  aim  of  every  com- 
pany, but  it  is  not  always  advantageous,  especially  with 
the  electrical  appliances,  to  endeavor  to  keep  too  closely  to 
any  single  setof  such  standards.  Much, especially  with  the 
detail  parts,  is  still  in  an  experimental  state,  and  to  arbi- 
trarily decide  to  use  only  certain  fixtures  in  all  work  might 
prevent  the  use  of  economical  and  more  efficient  devices. 

Dirty  Rails. — While  we  do  not  know  absolutely  the 
amount  of  power  (electrical)  saved  by  having  a  clean  rail, 
it  will  probably  run  above  18  or  20  per  cent.  Whether 
the  saving  secured  by  clean  rails  would  justify  the  expense 
of  using  extra  sweepers  in  muddy  seasons  is  yet  to  be 
determined.  The  writer  is  of  the  impression  that  it  will 
not  pay  from  a  power  saving  point,  as  it  will  take  at  least 
10  or  12  per  cent,  or  over  half  of  the  power  saved,  to  use 
in  cleaning  the  mud  from  the  rails. 

Snow  Plows. — Electric  railroad  companies  in  cities 
where  there  is  much  of  a  snow  fall  in  winter,  should  have 
at  least  one  good  electric  snow  plow  for  every  fifteen 
miles  of  track,  as  plows  will  often  nearly  pay  for  themselves 
in  a  short  time  by  keeping  the  other  cars  going.  The 
plows  should  not  be  too  light  in  weight  and  should  have 
a  power  capacity  considerabl  v  in  excess  of  the  maximum 
required  at  any  time. 


The  half  yearly  report  of  the  City  &  South  London 
Electric  Railway  shows  a  gradual  improvement,  the  divi- 
dend on  the  ordinary  stock  being  1  per  cent,  instead  of 
Y&  as  in  the  past.  The  deep  tunnel  system  will  succeed 
if  extensions  can  only  be  carried  out.  The  total  revenue 
amounts  to  ^24,295,  against  ,£23,159  in  the  correspond- 
ing half  of  1893,  while  the  expenditure  stands  at  ,£14,990 
against  ,£14,964.  The  train  mileage  has  increased  from 
217,664  to  227,363. 


A  new  street  railway  between  Gait  and  Preston,  Onta- 
rio, was  put  in  operation  last  month. 


September,  1894.] 
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The  Insurance  Problem. 


By  Edward  E.  Higgins. 


Fire  insurance  rates  have  been  generally  raised  within 
the  past  two  years  to  a  point  where  they  have  become — 
particularly  to  electric  light  and  street  railway  companies — 
a  serious  charge  upon  earnings.  The  underwriters  claim 
that  they  are  doing  business  at  a  loss,  and  that  increase 
of  rates  is  unavoidable.  The  insured  are  indignant  at  what 
they  believe  to  be  the  unreasonable  demands  of  the  under- 
writers and  are  trying  in  every  possible  way  to  excite 
competition,  and  to  place  their  insurance  at  the  old  rates. 
A  careful  study  of  the  situation  is  timely  and  important, 
if  we  are  to  determine  how  far  the  underwriters  are 
justified  in  their  increased  demands,  and  what  means  can 
be  taken  to  bring  about  a  lower  cost  of  insurance. 

The  National  Board  of  Fire  Underwriters  of  the 
United  States,  is  an  association  of  eighty-four  leading 
American  and  English  stock  companies,  and  is  the  parent 
of  the  numerous  local  boards  in  various  parts  of  the  coun- 
try.   The  Association  is  organized  : 

1st.  To  establish  and  maintain,  as  far  as  practical,  a 
system  of  uniform  rates  of  premium;  to  gather  such  in- 
formation and  statistics  as  may  tend  to  that  result,  and 
and  to  promote  harmony,  correct  practices  and  sound 
underwriting. 

2d.  To  organize  and  sustain  local  boards  of  fire 
underwriters  and  to  establish  and  maintain  a  uniform 
rate  of  compensation  to  agents  and  brokers. 

3d.  To  repress  incendiarism  and  arson  by  combining 
in  suitable  measures  for  the  apprehension,  conviction,  and 
punishment  of  criminals  guilty  of  that  crime. 

4th.  To  devise  and  give  effect  to  measures  for  the 
protection  of  the  common  interests,  and  the  promotion 
of  such  laws  and  regulations  as  will  secure  stability  and 
solidity  to  capital  enployed  in  the  business  of  fire  in- 
surance, and  protect  it  against  oppressive,  unjust,  and  dis- 
criminative legislation. 

Whatever  may  be  urged  against  similar  associations 
or  "  Trusts,"  in  commercial  industries,  it  must  be  ad- 
mitted that  the  enormous  interests  *  dependent  upon  the 
prosecution  of  the  insurance  business  on  a  sound  and 
conservative  basis  justify  an  organization  of  under- 
writers. Such  unrestrained  competition  as  would  affect 
the  permanent  solvency  of  insurance  companies  cannot 
be  permitted.  It  is  true  that  the  great  power  of  this 
combination  might  be  abused,  but  any  tendency  in  this 
direction  is  held  in  check  by  the  publicity  of  the  business, 
by  outside  competition,  and  by  the  very  number  of  its  in- 
dependent, profit  seeking  members,  who  cannot  be  wholly 
restrained  from  rate  cutting,  secret  rebates,  etc. 

In  its  report  of  May  10,  1894,  the  National  Board  of 
Underwriters  furnishes  the  following  general  exhibit  of 
the  American  business  of  39  New  York  State  insurance 


TABLE    SHOWING    THE    COMBINED    EXPERIENCE     OF    AMERICAN  AND 
FOREIGN  FIRE  INSURANCE  COMPANIES  DOING  BUSINESS  IN  THE 
UNITED  STATES — 1860  TO  1893,  INCLUSIVE. 


Year. 

Average  No. 
of  Cos.  for 
each  Period. 

Rates  of 
Losses  to  each 
$100  of 
Premiums. 

Rates  of 
Losses  to  each 
$100  of  Risks 

Written. 

Average  Rate 
ot  Premium 
on  each  $100 
of  Risks. 

Percentage 
Expenses  to 
Premiums 
Received. 

1860-65  

136 

58.51 

.4007 

.6848 

28.86 

1 866-' 70 

163 

57-79 

.5044 

.8728 

32.12 

I87I-75  

177 

62.56 

.5899 

•9430 

30.81 

1876-80 

280 

54-14 

•4336 

.8007 

35-34 

1881-85  

293 

58.36 

•4943 

.8469 

34.25 

1886-90  

295 

57-55 

.5008 

.8701 

35-57 

I891  

258 

61.23 

.4956 

.8094 

36. 60 

1892  

251 

62.08 

.5267 

8485 

35-93 

1893  

244 

66.93 

.5904 

8671 

34-84 

Aggregate  ... 

59-04 

.5020 

.8502 

34.06 

*  The  fire  policies  underwritten  In  the  United  States  In  1898,  by  244  com- 
panies aggregated  $15,566,7^,643. 


companies,  1 8 1  insurance  companies  of  other  States  and 
24  foreign  companies.  From  this  and  other  statistical 
matter  contained  in  the  report,  it  is  found  that  for 
every  $100  of  premiums  earned  in  1893,  these  (stock) 
companies  paid  out  for  losses  by  fire  $66.93 — tne  largest 
percentage  loss  since  1871  and  1872,  the  years  of  the 
Chicago  and  Boston  fires — and  for  commissions,  salaries 
and  other  expenses,  exclusive  of  dividends  on  stock, 
$34.84,  a  heavy  expense  percentage,  but  one  somewhat  less 
than  the  average  of  the  last  ten  years.  In  other  words, 
the  sum  of  the  fire  losses  and  the  expenses,  actually 
exceeded  the  premium  income  by  1.77  per  cent.,  so  that 
in  order  to  pay  stock  dividends  (slightly  less  than  usual, 
averaging  for  220  American  companies  9  58  per  cent ,  as 
against  average  of  10.55  °f  'ast  thirty  three  years)  the 
companies  were  obliged  to  use  all  their  income  from 
investments,  and  to  encroach  upon  their  surplus.  *This 
disastrous  result  has  been  caused  by  a  succession  of  steadily 
increasing  fire  loss  ratios,  dating  from  1890. 

What  are  the  causes  of  this  increasing  fire  loss?  The 
companies  themselves  contend  that  electricity  is  their 
greatest  enemy,  f  and  it  must  be  admitted,  even  by 
those  of  us  who  are  most  interested  in  proving  to  the 
contrary,  that  great  care  must  be  taken  in  the  installation 
of  electrical  machinery  and  plants,  if  we  are  to  prevent  a 
decided  increase  in  the  real  fire  hazard,  and  that  there 
has  certainly  been  much  careless  and  ignorant  work  done, 
especially  in  the  early  days  of  the  industry.  But  there  is 
another  important  influence  at  work  in  the  insurance 
field,  tending  to  reduce  the  profits  of  the  stock  compan- 
ies— an  influence  which  the  latter  are  hardly  disposed  to 
recognize  in  public,  but  which  is  privately  causing  them 
much  anxiety.  The  best,  or  "preferred  "  risks  are  being 
largely  withdrawn  from  the  rolls  of  the  stock  companies, 
and  are  being  placed  with  the  "  factory  mutual "  con- 
panies,  so  called,  whose  methods,  presently  to  be  explain- 
ed, are  in  many  respects  superior  to  those  of  the  stock 
companies.  By  this  process  of  separation  the  average 
quality  of  the  risks  remaining  with  the  latter  is  probably 
deteriorate  from  year  to  year,  and  an  increased  per- 
centage of  fire  loss  is  naturally  to  be  expected. 

Admitting  that  these  losing  conditions  now  prevail, 
it  is  evident  that  the  underwriters— if  they  are  to  con- 
tinue present  dividends  without  encroaching  upon  sur- 
plus— must  either  take  action  to  reduce  the  fire  loss, 
or  must  decrease  expenses,  or  must  raise  premiums. 
As  a  matter  of  fact,  they  are  trying  to  adopt  all  three  of 
these  methods.  Their  rules  governing  the  undertaking 
of  risks  and  seeking  to  regulate  the  business  of  the  insured 
are  becoming  more  and  more  stringent,  and  have  become 
in  many  cases,  a  positive  annoyance,  although  these  rules 
are  even  now  seriously  defective  in  that  they  do  not  go 
to  the  bottom  of  the  matter  and  absolutely  compel  radical 
changes  of  building  construction  as  a  condition  of  assum- 
ing risks.  The  companies  do  not  find  it  easy  to  cut  down 
expenses,  since  a  large  part  of  these  expenses  are  in  lib- 
eral commissions  to  agentsj,  paid  generally  under  long 
time  contracts,  and  by  means  of  which  the  companies 
have  been  able  to  secure  the  best  agency  talent.  The 
companies  have,  therefore,  generally  determined  to  raise 
the  premiums,  but  it  is  a  noteworthy  fact,  as  pointed  out  in 
the  underwriters'  reports,  that  their  best  efforts  in  this  di- 
rection have  so  far  met  with  such  stubborn  resistance  on 
the  part  of  the  insured,  that  the  average  rate  of  premium 
obtained  by  the  244  associated  companies  was  but  $.8671 


"Figures  compiled  from  last  annual  statements  of  3S  New  York  companies. 
56  companies  of  other  states  and  19  foreign  companies,  show  a  reduction  of 
over  $8,000,000,  In  their  aggregate  net  surplus,  as  compared  wltli  that  of  one 
year  previous,  and  of  nearly  $14,000,000  as  compared  with  January  1,  1891. 
(From  President's  address,  N.  B.  F.  U.) 

t  Concurrent  action  regarding  our  present  greatest  enemy— electricity—  seems 
to  he  Imperatively  demanded.  The  companies  as  a  unit  should  provide  and 
enforce  for  the  whole  field  more  strenuous  rules  than  any  yet  perfected  for  the 
Installation  of  all  plants,  wiring,  etc.,  for  the  use  of  electricity  In  all  lis  torms. 
There  has  been  plenty  of  evidence  during  the  past  ninety  days  that  fires  caused 
by  electricity  are  growing  alarmingly  frequent,  and  Inspections  show  that  but 
few  buildings  in  any  community  are  safely  wired,  and  that  perfect  Insulation  Is 
rarely  secured.  I  am  convinced  that  the  companies  must  for  their  salvation 
adopt  at  the  earliest  possible  moment  plans  and  methods  that  will  compel  the 
assured  to  substitute  without  delay  the  most  modern  wiring  ami  safeguards,  or 
be  relieved  of  are  Insurance  protection.  This  great  and  increasing  danger  can- 
not be  ignored.  It  threatens  the  very  life  of  fire  Insurance  companies.  How 
can  we  meet  It  by  joint  and  unltorm  action?   (President's  address,  N.  B.  F.  U.) 

t  Averaging  in  1893,  18.59  per  cent,  of  the  premiums  received  for  127 
American  and  foreign  companies. 
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per  $100  in  1893,  as  against  $.8485  in  1892,  and  $.8094  in 
1891.    (See  table.) 

"  Factory  mutual  "  insurance  companies  were  originally 
organized  in  order  to  resist  the  attempts  of  the  stock  com- 
panies to  charge  excessive  premiums  upon  factories  which 
had  been — for  those  days — most  thoroughly  and  carefully 
protected  against  fire  loss.  These  companies  are  pri- 
marily an  association  of  mill  owners,  who  agree  to  insure 
themselves.  In  doing  this,  it  is  evidently  for  the  interest 
of  each  and  all  to  adopt  such  methods  of  mill  construc- 
tion and  such  apparatus  for  the  prompt  extinguishment 
of  fire  as  to  reduce  the  hazard  to  a  minimum,  since  losses 
by  fire  are  a  direct  burden  upon  the  mill  owners  them- 
selves, not  upon  an  outside,  profit  seeking  corporation. 
Each  "  member"  has  a  voice  in  the  management  of  his  com- 
pany, and  no  new  members  are  admitted  whose  mills  do 
not  come  up  to  the  high  standards  specified.  The  mill 
owners,  through  their  agents,  the  company's  officers,  are 
constantly  studying  the  causes  of  fire,  discovering  reme- 
dies and  improvements  in  construction  and  in  hundreds  of 
ways  reducing  the  real  fire  hazard.  The  expenses  of  the 
company  are  at  a  minimum,  consisting  almost  entirely  in 
officers'  and  inspectors'  salaries,  and  in  moderate  office 
rentals,  etc.,  as  there  are  no  commissions  to  be  paid  to 
agents  for  new  business,  and  no  expensive  branch  offices 
to  be  kept  up. 

The  results  of  this  wise  and  enlightened  policy  have 
been  with  the  best  "  mutual  "  companies  most  remarkable. 
Note  the  following  statements  taken  from  a  recent  report 
of  one  of  the  oldest  and  most  prominent  factory  mutual 
companies,  which  underwrites  nearly  one-fifth  of  the 
total  insurance  of  this  character: 

Amount  at  risk,  December  31,  1891,  $93,528,991. 
Premiums  received  during  i89i,$766,3(5i  =  $.8194  per  $100. 
Losses  incurred  during  1891, $296, 430  =  38.  7%  of  premiums. 
Premiums  returned  "      "       482,025  =  62.9%  "  " 
Average  net  cost  of  insurance  written  $.316  per  $100. 

Total  number  of  fire  claims  92,  as  follows: 
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These  are  preferred  risks  indeed.  We  find  an  aver- 
erage  gross  premium  rate  slightly  less  than  the  aver- 
age net  rates  obtained  by  the  stock  companies,  62.9  per 
cent,  of  these  gross  rates  being  returned,  however,  to  the 
company's  members  in  the  form  of  rebates  or  dividends. 
The  fire  loss  is  but  38.7  per  cent,  of  the  gross  premiums 
received,  as  against  66.9  per  cent,  in  the  experience  of  the 
stock  companies.  And,  finally,  the  expenses  of  this  par- 
ticular mutual  company  are  nearly  or  quite  met  by  the 
interest  on  the  premiums  received  and  on  the  company's 
investments,  and  amount  to  hardly  5  per  cent,  of  the 
gross  premiums  received,  while,  as  has  been  seen,  com- 
missions and  expenses  eat  up  about  35  per  cent,  of  the 
total  premium  income  of  the  stock  companies.  In  other 
words,  the  mutual  companies  are  doing  business  on  the 
theory  of  preventing  fires,  rather  than  insuring  against 
them,  and  insuring  it  at  cost,  and  they  have  certainly 
pointed  out  the  ways  and  means  of  greatly  reducing  the 
country's  immense  and  disastrous  fire  waste. 

Now  the  improved  methods  of  the  factory  mutual 
companies  are  entirely  applicable  to  street  railway  insur- 
able property,  and  will  bring  about  a  reduction  of  the 
fire  hazard  to  nearly  or  quite  as  low  a  point  as  has  been 
reached  by  the  cotton  factories,  mills,  etc.,  although  there 
is  an  additional  risk  involved  in  the  spark  generating 
power  of  electrical  plants,  possibly  somewhat  greater 
than  that  caused  by  the  necessary  accumulation  of  in- 
flammable material  in  cotton  mills.  The  insurable 
property  of  a  street  railway  is  but  a  fraction  of  its  gross 
"  plant  "  and  consists  usually  of  one  or  more  power  sta- 
tions with  their  boilers,  engines  and  dynamos  ;  one  or  more 


car  houses  with  their  contents,  a  large  proportion  of  which 
are  out  on  the  road  for  about  eighteen  hours  out  of  the 
twenty-four;  and  sundry  miscellaneous  buildings,  re- 
pair shops,  etc. 

The  street  railway  power  stations  are,  with  few  ex- 
ceptions, constructed  of  brick,  and  at  an  original  expense 
which  should  have  produced  the  very  best  results. 
Unfortunately,  however,  electric  railroad  architectural 
and  engineering  methods  are  young,  and  the  best  practice 
in  the  experience  of  kindred  industries  has  been  too  often 
overlooked,  so  that  grave  mistakes  of  design  and  con- 
struction have  frequently  been  made.  The  most  usual 
error  has  been  that  of  designing  stations  too  small  for 
what  have  turned  out  to  be  the  requirements  of  service, 
and  the  result  has  been  the  overcrowding  of  machinery 
and  other  serious  inconveniences.  A  great  deal  of  inflam- 
mable material  in  the  form  of  useless  and  expensive 
"  gingerbread  work  "  is  often  found,  and  must  surely  be 
removed  if  lower  rates  are  expected.  A  street  railway 
power  station  should  be,  wherever  possible,  a  one  story 
building  constructed  of  brick.  Ventilator  shafts,  flues, 
concealed  air  spaces  in  walls,  floors  or  roofs,  and  wood 
sheathing  of  all  kinds  should  be  conspicuously  absent. 
In  this  case,  the  highest  art  calls  for  a  severely  simple 
interior  consisting  of  plain  or  painted  brick  walls,  sub- 
stantial wooden  flooring  with  asbestos  paper  between  the 
planks  and  the  (matched)  floorboards,  iron  roof  structures, 
and  with  everything  "  meant  for  business,"  not  planned  to 
attract  visitors.  If  a  basement  is  necessary,  its  floor  should 
be  of  concrete,  and  it  should  never  be  used  for  the  storage 
of  miscellaneous  supplies.  Where  there  is  no  basement,  the 
floor  planks  should  be  laid  directly  on  the  ground  if  dry, 
or  upon  a  flooring  of  ashes  or  sand  topped  with  a  coat- 
ing of  coal  tar  concrete,  the  engine  and  dynamo  founda- 
tion being  of  course  carried  as  low  as  may  be  found 
necessary.  The  boiler  room  should  be  separated  from 
the  engine  and  dynamo  room  by  a  brick  wall,  all  open- 
nings  of  which  should  be  protected  by  heavy  fire  doors 
constucted  of  wood  completely  lined  with  tin.  Where 
it  is  necessary  to  build  power  stations  with  two  or  more 
floors,  all  openings  from  room  to  room,  or  from  floor  to 
floor  should  be  avoided  or  protected  by  fire  doors,  the 
idea  being  to  localize  fires  at  their  origin  and  prevent 
them  from  spreading  to  other  parts  of  the  building. 
Chimney  or  smoke  stacks  should  not,  of  course,  touch 
wood  at  any  point  when  passing  through  floors  or  roofs. 

Nearly  all  the  real  danger  of  fire  from  electrical 
causes  in  railway  power  stations  is  found  at  the  dynamo 
switchboard,  and  by  far  the  greater  part  of  this  special 
danger  may  be  avoided  by  placing  the  switches,  meters, 
automatic  cut  outs  and  all  other  appliances,  except  the 
feeder  switches,  in  the  ground  circuit  instead  of — as  is 
usually  done —  in  the  trolley  circuit.  By  this  arrange- 
ment trolley  lines  and  feeders  would  pass  to  the  posi- 
tive pole  of  the  dynamos  through  the  feeder  switches  only, 
and  if  the  latter  are  placed  in  a  sufficiently  isolated  posi- 
tion, "grounds"  can  be  made  almost  impossible.  An  inci- 
dental advantage  of  this  arrangement  is  found  in  the 
reduced  danger  from  "  shocks  "  in  handling  the  control- 
ling apparatus,  since  all  parts  of  the  main  switchboard 
apparatus  are  firmly  grounded  and  at  the  "  potential  "  of 
the  station  floors  and  the  negative  bus  bar.  The  switch- 
board should  be  made  of  incombustible  material,  prefer- 
ably, perhaps,  of  vertical  and  horizontal  T  or  L  iron 
beams,  supporting  slabs  of  slate  or  marble,  on  which 
the  apparatus  is  mounted.  This  arrangement  provides 
for  air  insulation  and  makes  it  possible  to  instantly  detect 
any  incipient  fire  in  the  rear  of  the  switchboard. 

The  car  houses  should  also  be  one  story  brick  build- 
ings of  the  simplest  and  plainest  construction.  Means 
should  be  provided  for  quickly  emptying  the  car  house 
in  case  of  fire,  and  this  feature  if  well  carried  out  will 
effect  a  material  reduction  in  rates.  Where  land  can  be 
obtained  in  the  rear  of  the  car  house  at  a  reasonable  cost, 
it  would  perhaps  be  well  to  continue  the  car  house  tracks 
outside  the  building  into  such  a  lot,  and  to  build  the  tracks 
at  a  slight  grade,  so  that  the  car  house  can  be  more 
quickly  emptied  in  case  of  fire  than  is  possible  with  the 
complicated   switching  arrangement   usually   found  in 
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front  leading  to  the  street.  The  extra  tracks  at  the  rear 
of  the  car  house  can  be  used,  if  desired,  for  some  kinds 
of  repair  work  or  for  other  purposes  not  inconsistent 
with  the  object  just  stated.  In  considering  the  desir- 
ability of  making  such  an  additional  investment  for  land 
in  any  particular  case,  the  interest  on  the  investment 
should,  of  course,  be  compared  with  the  saving  in  insur- 
ance, and  a  decision  made  accordingly. 

Repair  shops  from  an  insurance  point  of  view  should 
not  be  directly  connected  with  either  the  powerstation  or 
the  car  houses.  This  is  not  always  possible  or  conven- 
ient, however,  and  a  brick  repair  shop  forming  an  L  on 
the  car  house,  and  separated  from  the  latter  by  fire  doors 
will  not  ordinarily  be  seriously  objected  to  by  the  under- 
writers. 

A  source  of  danger  of  some  importance  is  found  in 
the  use  of  the  electric  lights  and  motors  in  railroad  com- 
panies' buildings,  the  current  from  which  is  taken  directly 
from  the  trolley  wire  and  returned  to  the  dynamos  through 
the  ground.  During  the  operating  hours,  when  there  is 
usually  a  constant  attendance  in  the  buildings,  the  hazard 
is  not  serious.  When  the  plant  is  shut  down  it  becomes 
of  course  nil.  The  underwriters  have  little  reason,  there- 
fore, to  demand  an  increase  of  rates  on  this  account,  pro- 
vided that  their  specifications  for  wiring  are  carefully 
followed. 

The  fire  extinguishing  apparatus  should  be  of  the 
most  complete  and  practical  character,  and  must  always 
be  kept  in  readiness  for  use.  An  immense  number  of 
small  fires  have  been  put  out,  and  can  be  put  out  in 
their  first  stages  by  a  bucketful  of  water  rightly  ap- 
plied. The  first  necessity  is  then,  plenty  of  buckets  of 
water  placed  around  the  room  and  kept  full.  Several 
coils  of  hose  connected  to  a  water  pipe  system  which  is 
kept  constantly  under  pressure,  from  the  city  water  mains 
if  possible,  and  if  not,  from  duplicate  steam  pumps  sup- 
plied by  the  main  boilers  is  the  next  important  feature  of 
the  "  apparatus  in  chief."  Automatic  sprinklers  are  hardly 
of  as  general  application  in  power  stations  and  car  houses 
as  in  cotton  factories,  principally  because  of  the  danger 
of  leakage  and  of  short  circuiting  the  dynamos.  Neverthe- 
less, they  can  be  applied  in  repair  shops  and  the  supply 
rooms  to  excellent  advantage.  Thermo-electric  alarms 
are  useful  in  places.  There  should  be,  of  course,  a  regular 
watchman  on  duty  whenever  the  plant  is  shut  down,  and 
the  value  of  his  services  should  be  checked  by  a  watch- 
man's clock.  With  these,  and  other  precautions  specified 
in  detail  by  the  underwriters,  it  is  probable  that  an  elec- 
tric railway  plant  can  be  profitably  insured  on  "mutual" 
principles,  at  a  net  rate  not  exceeding  $.50  per  $100,  and 
by  a  stock  company  at  a  rate  not  exceeding  $1.2;  per 
$100. 

Those  companies  who  have  already  built  their  plants 
and  made  their  mistakes  have  it  in  their  power  to  correct 
the  latter  to  a  very  large  extent,  and  at  a  price  which  need 
not  be  prohibitive.  The  "  gingerbread  work"  must  be 
removed  and  the  floors  thoroughly  cleaned  and  kept  clean; 
all  oily  waste  and  inflammable  supplies  of  every  kind  re- 
moved to  an  outside  or  L  building,  and  every  similar 
precaution  taken  to  honestly  keep  the  fire  hazard  at  a 
minimum.  The  cure  for  the  present  difficulties  of  the 
insurance  situation  is  not  found  in  bitter  combat  with  the 
underwriters,  nor  in  desperate  efforts  to  obtain  competi- 
tive rates  lower  than  those  fixed  by  the  experience  of  the 
sounder  companies.  Low  rates,  when  not  justified  by 
real  absence  of  fire  risk,  may  help  into  insolvency  the  com- 
panies which  assume  such  risks,  and  not  only  may  pre- 
miums have  to  be  paid  twice  over,  but  an  actual  fire 
loss  of  large  proportions  may  precipitate  insurance 
failures  and  cause  repudiation  of  matured  claims.  The 
real  remedy  is  for  the  assured  to  join  hands  with  the 
underwriters  in  the  attempt  to  make  each  plant  a  "  pre- 
ferred risk."  If  the  underwriters  should  unwisely  (and 
very  improbably)  refuse  to  recognize  the  right  of  any 
electric  railway  plant  to  demand  preferred  rates,  however 
excellent  its  construction  or  means  of  preventing  fires,  a 
remedy  for  this  real  injustice  is  self  insurance  through 
mutual  companies  organized  to  take  only  the  best  selected 
risks  in  the  street  railway  field. 


Notes  From  England. 


{From  our  London  Correspondent^) 


Perhaps  no  announcement  could  fill  the  American 
street  railway  man  or  even  the  average  American  city 
dweller  with  more  astonishment  than  this,  that  there 
exists  in  this  metropolis  a  body  called  the  West  End 
Tramway  Opposition  Association.  Probably  some  of 
your  readers  will  have  heard  of  it  before  and  of  its  activ- 
ity, too  often  successful,  in  opposing  Parliamentary  bills 
for  the  construction  of  tramways  in  the  West  End  of 
London.  Of  late  the  association  has  been  very  wide 
awake  in  view  of  proposals  to  make  the  tramway  system 
of  London  something  more  than  a  laughing  stock  to  the 
rest  of  England.  The  association  seems  to  be  animated 
by  purely  aristocratic,  selfish  feelings,  for  because  streets 
would  be  rendered  a  little  less  pleasant  for  the  elegant 
vehicles  of  the  wealthy  classes  the  general  public  have  to 
suffer.  Any  street  railway  man  from  the  States  coming 
here  and  making  a  tour  of  observation  in  the  West  End 
of  London,  would  be  amazed  at  the  miles  upon  miles  of 
magnificent,  straight,  busy  thoroughfares  where  there  are 
no  tramways. 

A  committee  of  Leeds  Town  Council  has  recently 
visited  Newcastle  and  Edinburgh,  and  as  a  result  it 
appears  to  view  with  great  favor  the  working  of  the  cable 
tramways  in  the  latter  city  and  the  proposals  for  adopt- 
ing cab  e  traction  in  the  former.  It  may  be  said  that  it 
is  now  practically  settled  that  the  cable  system  will  be  in- 
troduced at  an  early  date  in  the  hilly  city  of  Newcastle. 
In  Edinburgh  also,  though  no  definite  date  has  been  yet 
fixed  for  beginning  the  work,  there  seems  every  likeli- 
hood that  the  Town  Council  will  not  very  much  longer 
delay  starting  a  cable  installation  on  the  lines  it  has 
leased  to  Messrs.  Dick,  Kerr  &  Company. 

That  gigantic  experiment  in  municipal  working,  the 
Town  Council  of  Glasgow  operating  the  tramways  them- 
selves, has  now  been  started,  with  what  success  time  will 
show.  The  Council  has  to  compete  with  omnibuses  which 
the  dispossessed  tramway  company  has  put  on  the  streets. 

We  have  at  length  and  for  the  first  time  in  this 
country,  got  accounts  of  the  working  of  a  line  on  the 
trolley  wire  system.  This  is  the  South  Staffordshire 
electric  tramway.  It  appears  that  during  1893  the  run- 
ning expenses  and  repairs  amounted  to  only  to  8.12  cents 
per  car  mile,  against  8.44  cents  for  the  same  items  on  the 
Birmingham  cable  line  and  from  fifteen  to  seventeen 
cents  on  various  steam  lines.  This  is  a  very  favorable 
result  should  it  continue. 

The  work  of  construction  on  the  Waterloo  &  City 
Railway  has  now  commenced,  and  it  is  expected  to 
occupy  three  years.  This  will  be  the  second  railway  in 
London  on  the  deep  tunnel  system.  The  work  has  been 
begun  by  sinking  a  shaft  in  the  bed  of  the  Thames.  When 
the  proper  depth  has  been  reached  the  tunnels  will  be 
driven  in  both  directions,  and  all  the  excavated  material 
will  be  brought  up  the  shaft  in  the  river  and  taken  away 
on  barges.   There  will  be  no  street  interference  whatever. 

The  decision  given  in  the  end  of  July  by  the  House 
of  Lords  in  the  appeals  by  the  London  and  the  Edinburgh 
Street  Tramways  Companies  is  exciting  the  greatest  in- 
terest all  over  the  country.  Briefly  put,  the  judgment 
affirms  the  view  of  the  courts  below,  that  when  a  local 
authority  buys  a  tramway  all  that  it  has  to  pay  under  the 
provisions  of  the  Tramways  Act  of  1870  is  the  sum  for 
which  the  tramway  could  be  constructed,  less  an  allow- 
ance for  depreciation,  but  plus  an  allowance  for  prelimin- 
ary expenses,  and  for  the  fact  that  the  tramway  has  been 
successfully  constructed  and  is  in  working  condition. 
Thus  the  contention  of  the  companies  that  they  were 
entitled  to  a  capitalized  rental  value  is  wholly  shut  out. 
This  will  be  very  bad  for  the  companies  owning  prosper- 
ous lines,  but  probably  will  be  to  the  advantage  of  the 
owners  of  routes  which  are  worked  at  a  loss,  for  in  the 
latter  cases  there  could  be  no  rental  value.  The  fear, 
however,  is  that  local  authorities  will  only  buy  up  the 
profitable  lines  and  leave  the  others  in  the  hands  of  the 
unfortunate  companies. 
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Practical  Notes  on  Hope  Driving — Part  IV. 


By  M.  E. 


Having  in  the  previous  issues  briefly  reviewed  the 
primary  considerations  to  which  attention  must  be  given 
in  planning  rope  driving  installations,  we  propose  to 
devote  the  concluding  article  of  the  series  to  a  cursory 
discussion  of  the  causes  of  loss  of  efficiency  in  this  system 
of  power  transmission,  to  a  few  remarks  on  the  relative 
merits  of  the  two  systems  of  rope  driving,  and  to  some 
general  concluding  notes  on  the  subject. 

So  far  as  dynamo  driving  is  concerned,  the  following 
causes  of  loss  of  efficiency  require  to  be  considered:  (1) 
Stiffness  or  resistance  to  bending  of  the  ropes.  (2)  Loss 
of  power  incurred  by  the  ropes  entering  and  leaving  the 
grooves.  (3)  Elastic  "  slip  "  or  "  creep."  (4)  Differential 
driving  effect  when  a  number  of  independent  ropes  are 
used.  (5)  Excessive  initial  tension  causing  an  abnormal 
loss  due  to  journal  friction  and  also  increasing  (2). 

(1)  Stiffness  of  Ropes. — The  resistance  to  bending  of  a 
rope  will  be  greater  than  that  of  a  belt  of  equal  power; 
one  reason  for  this  being  that  the  depth  in  the  plane  of 
bending  is  much  greater  in  the  former  case  than  in  the 
latter.  The  increase,  however,  does  not  by  any  means 
follow  in  a  similar  proportion,  since  in  bending  the  rope 
accommodates  itself  to  the  radius  of  the  curve,  partially 
by  pure  bending,  but  also  by  the  sliding  of  one  strand 
upon  another,  and,  to  a  smaller  extent,  by  a  similar 
action  among  the  fibres  of  each  strand.  It  is  seen,  there- 
fore, that  the  degree  to  which  the  rope  is  twisted  as  well 
as  the  lubrication  of  the  fibres,  etc.,  will  greatly  influence 
the  amount  of  this  resistance,  and  incidentally  the  life  of 
the  rope,  since  the  wear  of  the  rope  is  principally  that  due 
to  the  internal  chafing  and  bending  of  the  fibres.  The 
arc  of  contact,  the  angle  of  the  groove  and  the  tensions  on 
the  two  sides  of  the  rope  all  influence  the  resistance  to 
bending;  but  the  size  of  the  rope  and  the  pulley  are  by 
far  the  more  important  factors.  Obviously  the  smaller 
the  rope  and  the  larger  the  pulley  the  less  will  be  the  loss 
due  to  stiffness.  The  amount  of  power  lost,  however, 
may  vary  considerably  under  different  circumstances. 
Quite  recently  M.  Fauquier  experimentally  investigated 
this  point  in  connection  with  the  driving  of  a  200  h.  p. 
dynamo.  He  finds  that  in  the  particular  case  cited,  the 
loss  of  power  due  to  stiffness  was  5.25  per  cent,  of  the 
power  transmitted.  This  result  is,  in  the  writer's  opinion, 
somewhat  above  the  average,  for  although  various  esti- 
mates place  this  loss  between  2  and  12  per  cent.,  he  con- 
siders from  3  to  4  per  cent,  should  not  be  exceeded  with 
reasonable  proportions  of  pulley  and  rope  diameter. 

(2)  Loss  Due  to  Ropes  Entering  and  Leaving  the 
Grooves. — The  amount  of  power  lost  by  the  compressing 
of  the  rope  as  it  enters  the  groove  and  by  releasing  the 
rope  therefrom,  is  probably  not  so  great  as  generally 
supposed.  It  will  evidently  be  gieater  with  acute  angled 
grooves,  but  its  amount  will  also  greatly  depend  upon  the 
degree  of  slack  side  tension  allowed  as  well  as  on  the 
smoothness  of  the  pulley  grooves  and  the  lubrication  of 
the  rope.  The  speed  has  also  an  important  influence, 
since  the  centrifugal  action  induced  by  the  rope  being 
deflected  around  the  pulley  prevents  the  rope  sinking  as 
far  into  the  groove  as  it  otherwise  would,  thereby  lessen- 
ing the  loss  referred  to. 

(3)  Elastic  Slip. — The  loss  of  power  in  this  case  results 
from  the  loss  of  velocity  due  to  the  elasticity  of  the  rope, 
and  should  rarely  exceed  1  per  cent.  It  may  be  regarded 
as  the  power  continuously  absorbed  by  stretching  the 
rope  on  the  driving  side. 

(4)  Differential  Driving  Effect. — Advocates  of  the 
continuous  system  of  rope  driving  regard  this  as  the  prin- 
cipal defect  of  the  separate  system.  When  a  number  of 
separate  ropes  are  employed  to  transmit  power  from  one 
grooved  pulley  to  another,  it  is  evident  that  unless  each 
individual  member  of  the  set  acts  in  unison  with  the 
others  in  every  respect,  loss  of  power  will  follow.  Among 
the  causes  which  tend  to  disturb  the  equality  of  driving 
are:  (a)  Differences  in  size  of  the  ropes;  (b)  of  the  pulley 
grooves,  and  (c)  differences  in  tension  due  to  variation  in 


the  length  of  tne  ropes.  All  or  any  of  these  tend  to 
cause  variation  in  the  driving  efforts  of  the  several  ropes, 
and  thus  result  in  a  loss  of  efficiency  due  to  what  the 
writer  has  termed  the  "differential  driving  effect." 

The  difference  in  size  of  the  various  ropes  cause 
those  which  are  larger  to  ride  higher  in  the  groove  than 
the  others,  and  if — as  is  usual  in  dynamo  driving — the 
driving  pulley  is  the  larger,  the  larger  ropes  will  tend  to 
drive  the  dynamo  at  a  lower  rate  than  will  the  others. 
Thus,  if  the  difference  in  diameter  between  two  ropes  is 
such  that  the  contact  lines  or  "  pitch  circles"  of  the  ropes 
and  pulley  grooves  differ  by  a  quarter  of  an  inch,  and  we 
take  a  driving  pulley,  D,  of  sixty  inches  and  a  driven 
pulley,  d,  of  thirty  inches,  measured  at  the  pitch  lines  of 
smaller  ropes — the  velocity  ratio  due  to  the  latter  will  be 

— -  =  2.  But  for  the  larger  rope,  the  velocity  ratio  will  be 
3° 

^°'25  —  1. 991.    The  difference  is  not  great,  but  quite  suffi- 
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cient  to  disturb  the  equality  of  driving  effect.  The  same 
remark  applies  to  difference  in  the  diameters  of  the  pulley 
grooves.  It  is  evident  that  to  avoid  this  loss,  only  ropes 
of  the  same  diameter  and  make  should  be  used  in  a  set. 
The  independent  or  separate  system  has  the  advantage  of 
providing  against  breakdown,  but  if  one  worn  out  rope  is 
replaced  by  a  new,  and  therefore  a  larger  one,  it  may  fre- 
quently occur  that  this  advantage  of  the  system  will 
prove  a  somewhat  costly  one.  As  a  rule,  however,  the 
failure  of  one  rope  of  an  original  set  may  be  taken  as  in- 
dicating the  necessity  for  an  entire  renewal. 

The  effect  of  variation  in  length  of  the  ropes,  and 
therefore  in  the  tensions  in  the  sides  of  each,  is  prob- 
ably overrated.  It  is,  of  course,  advisable  to  have  the 
ropes  all  of  the  same  length  and  all  uniformly  spliced, 
but  in  practice  it  is  impossible  to  avoid  some  little  differ- 
ence in  this  respect.  The  variation  in  length  will  affect 
the  slack  side  tension  to  a  much  greater  extent  than  it 
will  that  of  the  tight  side;  but  as  the  latter  is  that  mainly 
concerned  in  the  power  transmission,  it  follows  that  un- 
less the  difference  is  considerable,  the  loss  cannot  be  very 
material.  As  the  number  of  ropes  used  is  greater,  the 
loss  due  to  differential  driving  effect  will  be  greater,  but 
under  ordinary  conditions  it  should  certainly  not  exceed 
about  3  per  cent. 

(5)  Loss  Due  to  Excessive  Initial  Tension. — This  last 
source  of  loss  is  frequently  very  much  in  evidence  in  vertical 
drives  with  independent  ropes,  but  in  many  short,  horizon- 
tal drives  the  ropes  are  also  much  too  tightly  stretched 
over  the  pulleys.  This  is  doubly  disadvantageous,  since 
it  not  only  leads  to  increased  journal  friction,  but  also 
increases  the  loss  by  wedging  the  rope  into  the  grooves, 
previously  referred  to.  With  overloaded  ropes  and 
pulleys  differing  considerably  in  diameter,  this  ultra-tight- 
ness can  scarcely  be  avoided,  but  the  life  of  the  ropes 
under  these  conditions  is,  needless  to  say,  only  a  fraction 
of  what  it  would  be  under  reasonably  favorable  circum- 
stances. With  dynamos  set  in  sliding  beds,  the  position 
of  the  machine  can  be  readily  adjusted,  so  that  little 
more  tension  is  imposed  on  the  ropes  than  is  necessary  to 
prevent  slipping  under  the  greatest  fluctuation  of  load 
likely  to  occur. 

Axial  Rotation  of  Ropes. — It  is  a  somewhat  remarka- 
ble fact,  that  of  a  set  of  ropes— apparently  of  exactly 
similar  make,  length  and  general  conditions — some  will 
persist  in  revolving  axially  while  working,  while  others 
will  speedily  conform  to  the  V-shaped  groove  and  assume 
a  somewhat  similar  section.  Various  theories  have  been 
propounded  to  account  for  this  action,  but  none  supply  a 
rational  explanation.  As  to  the  influence  of  this  action 
on  the  wear  of  the  rope,  there  is  some  difference  of 
opinion.  It  is  certain  that  the  rope  turns  partially  while 
it  is  in  contact  with  the  pulley,  so  that  it  is  clear  power  is 
lost  in  this  way,  and  the  wear  of  the  outside  of  the  rope 
must  be  greater  to  some  extent.  On  the  other  hand,  if 
the  rope  becomes  permanently  flattened  at  the  sides,  the 
external  wear  will  be  practically  confined  to  these  parts, 
but  probably  the  internal  wear  will  be  less  as  the  bending 
takes  place  constantly  in  the  same  plane.    On  the  whole, 
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it  would  appear  desirable  to  prevent  axial  rotation  as  far 
as  possible. 

Comparison  of  Rope  Driving  Systems. — Much  of  what  has 
been  said  in  the  foregoing  applies  equally  well  to  the  con- 
tinuous system  of  rope  driving  as  to  the  separate  rope 
arrangement.  The  disadvantages  of  the  latter  system 
have  been  alluded  to,  and  it  now  remains  to  briefly  dis- 
cuss the  relative  advantages  of  the  two  methods  of  driv- 
ing. Among  the  disadvantages  of  the  continuous  system 
must  be  reckoned  the  risk  of  breakdown  which  means,  in 
this  case,  total  stoppage  until  a  new  splice  is  made  or  a 
new  rope  installed.  In  the  separate  rope  system,  the  fail- 
ure of  one  rope  throws  only  a  slightly  additional  load  on 
the  other  ropes  for  the  time  being.  In  the  continuous 
system,  the  unroving  of  the  splice  may  work  havoc  in  all 
directions,  but  with  a  separate  rope,  it  usually  draws  out, 
until  the  defective  rope  is  so  elongated  as  to  become  use- 
less as  a  transmitter  of  power. 

Theoretically  the  continuous  system  is  by  far  the 
most  perfect  of  the  two,  since  the  tension  on  the  slack 
side  of  the  rope  can  be  readily  adjusted  by  altering  the 
weight  of  the  tension  carriage.  The  several  wraps  of  rope 
are  under  uniform  conditions,  and  there  can  be  no  possi- 
ble loss  by  differential  driving  effect,  provided  the 
grooves  in  each  pulley  are  similar  in  form  and  size. 

The  erroneous  theory  of  coil  friction  is  frequently 
propounded  in  connection  with  the  continuous  system  of 
rope  driving,  it  being  claimed  that  the  resistance  to  slip- 
ping is  enormously  increased  by  reason  of  the  successive 
wrapping  of  the  rope,  the  idea  being  that  the  pulleys  are 
in  much  the  same  position  as  a  windlass  or  capstan  em- 
ployed to  haul  heavy  weights,  with  only  a  small  tension 
on  the  discharging  end  of  the  rope.  The  cases  are,  how- 
ever, by  no  means  similar,  for  in  the  first  the  pulley  hav- 
ing the  least  frictional  grip  will  tend  to  slip,  as  a  whole, 
under  the  several  wraps  of  rope,  while  in  the  second,  the 
whole  load  is  applied  at  one  point  on  one  of  the  wraps. 
As  a  matter  of  fact,  the  driving  effort  of  each  wrap  is 
similar  to  that  of  each  rope  in  the  separate  system,  but  in 
the  former  the  slack  side  tension  can  be  more  accurately 
regulated,  and  the  tensions  throughout  more  evenly 
maintained. 

It  is  not  readily  apparent  why  the  use  of  winder  pulleys 
and  other  complicated  expedients  should  enter  as  largely 
as  they  do  into  the  various  arrangements  of  rope  driving 
employed  in  this  country.  If  winder  pulleys  are  really 
necessary  to  the  success  of  the  continuous  system,  the 
fact  may  be  taken  as  evidence  of  the  practical  superiority 
of  the  separate  rope  system,  for  no  difficulty  arising  from 
insufficient  frictional  grip  is  experienced  with  the  latter 
arrangement.  At  best,  winder  pulleys  are  costly  adjuncts, 
and  their  use  should  be  avoided;  if  used  they  should  not, 
of  course,  be  smaller  than  the  smallest  of  the  transmission 
pulleys.  The  friction  of  this  idler  pulley  must  detract 
from  the  efficiency  of  the  transmission,  but  a  more  serious 
objection  is  the  greater  loss  of  power  due  to  the  larger 
number  of  bendings,  as  well  as  that  due  to  the  rope  enter- 
ing and  leaving  the  supplementary  set  of  grooves.  The 
arrangement  calls  for  a  proportionately  greater  length  of 
rope,  so  that  the  wear  per  unit  length  is  probably  not 
much  increased  if  the  pulley  is  as  large  as  desirable.  A 
much  wider  and,  therefore,  a  more  expensive  dynamo 
pulley  is  required,  and  a  greater  amount  of  space  is  occu- 
pied when  a  winder  pulley  is  used — disadvantages  of 
moment  for  the  service  now  considered.  It  may  be  taken 
that  when  trouble  is  experienced  owing  to  insufficient 
grip  on  the  small  pulley,  the  other  expedients,  mentioned 
in  a  previous  article,  for  increasing  the  frictional  grip,  are 
preferable  to  the  use  of  winder  pulleys.  If  the  former 
devices  fail,  the  rope  is  overloaded,  and  more  working 
wraps  should  be  used  if  satisfactory  working  and  dura- 
bility are  to  obtained. 

When  the  length  of  drive  is  small  and  the  continuous 
system  is  adopted,  the  width,  W,  and  pitch,  P,  of  the 
pulley  grooves,  given  in  Article  III,  should  be  increased 
somewhat  to  prevent  the  rope  chafing  on  entering  and 
leaving  the  grooves.  The  form  of  tension  device  adopt- 
ed should  be  one  which  does  not  entail  any  reverse  bend- 
ings of  the  rope,  and  the  tension  pulley  should  be  as 


large  as  conveniently  possible.  The  amount  of  weight 
necessary  for  the  tension  device  can  be  best  ascertained 
by  experience,  as  much  will  depend  upon  the  speed  of  the 
rope  and  other  circumstances  which  cannot  be  readily 
taken  into  account  by  any  simple  rule. 

Finally,  it  may  be  said  that  for  short  drives,  such  as 
are  frequently  necessary  in  dynamo  driving,  the  continu- 
ous system  appears  to  possess  some  advantage  over  the 
separate  rope  system;  but  since  immunity  from  break- 
down is  of  such  primary  importance  in  this  service,  it  is 
very  questionable  whether  the  slight  gain  in  efficiency  is 
not  more  than  offset  by  the  increased  risk  of  failure. 

Splicing  Ropes. — Much  of  the  success  of  rope  driving 
gear  depends  upon  the  care  bestowed  upon  the  splicing 
of  the  ropes.  The  result  of  an  attempt  by  the  inexpe- 
rienced to  splice  transmission  rope  is  generally  a  thick 
place  in  the  rope,  which  necessarily  produces  a  jerky  and 
uneven  motion,  while  the  rope  is  rapidly  worn  and  frayed 
at  this  part.  A  good  splice  should  be  scarcely  distinguish- 
able from  the  other  part  of  the  rope  after  it  has  been 
working  for  a  few  days.  It  is  difficult  to  explain  the 
modus  operandi  of  splicing  a  driving  rope,  and  the  aid  of 
an  experienced  splicer  should  be  brought  into  requisition 
whenever  possible.  For  driving  separate  dynamos  with 
independent  ropes,  and  with  the  position  of  the  machine 
adjustable,  the  ropes  may  frequently  be  ordered  ready 
spliced  from  the  makers,  but  in  this  case  measurements 
must  be  very  carefully  given.  Each  rope  is  placed  in  the 
groove  of  the  dynamo  pulley  and  also  securely  lashed  to 
the  driving  pulley,  on  to  which  it  is  carefully  shipped. 
The  length  of  splice  in  feet  for  from  one  inch  to  two  inch 
ropes  may  be  six  times  the  diameter  of  the  rope  in  inches. 
Thus  for  a  one  and  a  half  inch  rope  the  splice  would  be 
nine  feet  long.  For  the  smaller  sizes  eight  times  the  rope 
diameter  in  inches  may  be  taken  as  representing  the  ad- 
visable length  of  the  splice  in  feet. 

Care  of  Ropes. — The  life  of  the  rope  and  the  general 
success  of  the  transmission  depend  in  no  small  degree 
upon  the  care  bestowed  upon  the  ropes  when  first  set  to 
work,  and  their  subsequent  treatment.  It  is  recommended 
that  cotton  rope  when  received  from  the  makers  should 
be  uncoiled  and  stretched,  if  possible,  for  a  few  hours. 
If  this  is  not  convenient,  they  should  be  uncoiled  and 
placed  in  a  warm  room  for  a  day  or  so,  especially  if  they 
are  already  spliced.  Care  should  be  taken  that  the  ropes 
in  running  do  not  come  in  contact  with  any  obstruction 
such  as  shafts,  beams,  walls  or  columns.  Chafing  of  the 
exterior  of  the  rope,  caused  in  this  way,  often  passes  un- 
noticed until  the  damage  done  assumes  serious  propor- 
tions. Similarly,  contact  between  different  ropes  of  a  set 
is  to  be  avoided,  while  in  the  continuous  system,  care 
should  be  taken  to  see  that  the  rope  has  ample  clearance 
in  passing  through  the  tension  carriage,  and  also  that  the 
tension  wheel  is  set  at  the  correct  angle  to  receive  and 
deliver  the  rope  with  the  least  risk  of  side  chafing  in  the 
groove.  Large  installations  of  rope  driving  gear  are 
generally  fitted  with  a  simple  form  of  "  detector  "  arrange- 
ment, which  gives  indication  of  anyfraying  of  the  strands. 
One  device  consists  of  a  light  pine  rod  held  lightly  by 
end  contact  and  placed  close  to  the  face  of  the  rope 
wheel.  The  striking  of  the  rod  by  a  frayed  strand  is 
sufficient  to  release  it,  and  in  falling  it  may  be  arranged 
to  operate  on  the  governor  of  the  engine  or  to  complete 
an  electrical  circuit  and  ring  a  bell,  etc. 

Lubrication.—  Opinion  cannot  be  said  to  beunanimous 
with  regard  to  the  amount  of  lubrication  necessary  for 
driving  ropes.  Some  makers  of  ropes  hold  that  the  in- 
ternal lubrication  of  plumbago  and  tallow  supplied  during 
the  manufacture  of  the  rope  is  sufficient,  and  that  addi- 
tional treatment  is  unnecessary.  There  is  little  doubt, 
however,  that  a  moderate  amount  of  external  lubrication 
is  beneficial  in  all  cases,  and  if  the  ropes  work  near  the 
ceiling  of  a  hot  room  or  if  the  atmosphere  generally  is  hot 
and  dry,  more  frequent  applications  of  some  rope  com- 
position will  be  found  of  advantage. 

Life  of  Ropes. — The  life  of  manilla  and  cotton  ropes 
is  of  very  variable  amount,  for,  as  will  have  been  gathered 
from  what  has  previously  been  said,  almost  everything 
depends  upon  the  conditions  under  which  the  installation 
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is  operated.  Cases  have  been  of  only  too  frequent  occur- 
rence where,  either  from  ignorance  or  wilful  disregard  of 
the  rules  dictated  by  good  practice,  the  ropes  have  failed 
after  running  a  few  months.  On  the  other  hand,  under 
the  most  favorable  conditions,  eight  years  may  be  taken 
as  the  life  of  a  manilla  rope.  The  life  of  cotton  ropes  is, 
on  the  best  showing,  greater  than  this,  ten  or  twelve  years 
being  a  usual  estimate,  although  many  cases  have  been 
known  of  ropes  lasting  for  sixteen  and  eighteen  years 
when  large  pulleys  have  been  used,  and  the  ropes  only 
moderately  loaded.  These  two  factors,  i.  e.,  the  propor- 
tion of  rope  to  pulley  diameter,  and  the  working  stress, 
may  be  regarded  as  primarily  determining  the  life  of  a 
rope,  but  as  we  have  pointed  out,  many  minor  matters  are 
not  without  influence. 

Cost  of  Rope  Driving  Plant. — The  initial  cost  of  man- 
illa driving  rope  may  be  taken  at  from  30  to  40  per  cent, 
of  the  equivalent  belting  necessary  to  transmit  the  power. 
In  first  cost,  cotton  rope  may  be  taken  at  double  the  cost 
of  manilla,  but  as  it  is  more  durable,  the  difference  is  not 
ultimately  very  appreciable.  There  are  other  considera- 
tions to  be  taken  into  account,  however,  in  comparing 
rope  with  belt  driving.  Assuming  the  life  of  the  belts  to 
be  no  greater  than  that  of  the  rope,  we  have  to  take 


TABLE  IX.  Practical  Examples  of  Rope  Driving. 


(Separate  Ropes  of  Cotton). 


Amount 
of  Power 
Transmitted. 
I.H.P. 

Diameter 
of 
Rope. 

Number 

of 
Ropes. 

Speed  of 
Rope  in  Feet 
per  Minute. 

Driving  Force 

in  lbs.  = 
H.  p.  .  . 

 X  33.000. 

V 

250 
270 
340 
380 
400 
460 
600 
690 
850 

2  ins. 

8 

8 

10 
15 
14 

'4 

20 
18 
22 

3.395 
3.015 
3.5io 
3,45° 
3.455 
4,100 
3.775 
4.570 
3.540 

306 

369 
320 
238 

2  73 
26b 
262 
276 
360 

150 

200 
200 
290 
300 
400 
560 
600 
800 

1%  ins. 

S 

9 
10 
10 

'4 

16 
18 
20 
26 

3.015 
3.950 
3,265 

3.345 
3,000 
4.140 
3  955 
3.770 
4,100 

206 

185 

202 
286 

235 
199 

175 
263 
250 

130 
250 
340 

395 

COO 

650 
75o 

iH  ins- 

3 
9 
12 

15 
20 

•7 
24 

5.654 
3.77o 

4  000 
4,095 
3,960 
4.705 
4,200 

252 
245 
234 
255 
250 
266 
245 

100 
200 
34o 
380 
425 

585 
O85 
700 

1  Yz  ins. 

5 
7 
15 
15 

15 
19 
22 
22 

2,640 
3.7O0 
5.045 
4,805 
5,020 
4,800 
4,800 
4,520 

250 

254 
148 

177 
185 
213 
213 

232 

60 
100 
180 
230 
290 
400 

1%  ins. 

6 
6 

8 

12 
14 
19 

2,825 
3.770 
4,400 
4.500 
4,500 
4.400 

117 
145 
169 
140 
152 
157 

account  of  the  greater  cost  of  rope  pulleys  which,  when 
containing  a  large  number  of  grooves,  will  show  a  sub- 
stantial increase.  Labor  will  also  cost  more  in  the  case 
of  rope  driving  than  with  belting,  for  almost  any  unskilled 
hand  can  be  entrusted  to  joint  up  a  belt,  while  the  serv- 
ices of  an  experienced  splicer  are  required  to  splice  a 
rope.  Needless  to  say,  the  splicing  of  a  set  of  ropes  will 
occupy  considerably  more  of  the  expensive  man's  time. 
Nevertheless, after  making  due  allowance  for  these  items, 


rope  driving  will  be  found  to  be  the  less  costly  system  of 
power  transmission,  always  providing  that  the  conditions 
are  reasonably  favorable  to  its  success,  and  that  due  atten- 
tion is  given  to  the  several  points  which  have  been  briefly 
touched  upon  in  these  notes. 

In  conclusion,  we  give  in  Table  IX,  a  number  of  prac- 
tical examples  of  rope  transmissions,  which  are  all  giv- 
ing good  results.  As  will  be  seen,  the  power  transmitted 
is  in  most  instances  somewhat  less  than  that  given  by 
Table  VI.  The  latter  may,  however,  be  taken  as  agreeing 
closely  with  the  best  recent  practice  in  separate  rope 
driving  by  cotton  ropes. 


Ascertaining  the  Speed  of  Trolley  Cars. 


By  James  F.  Hobart. 


Since  the  introduction  of  street  cars  propelled  by 
electricity,  a  good  deal  of  time  and  thought  has  been  ex- 
pended in  considering  the  speed  of  cars  at  any  given  time 
or  place.  In  their  efforts  to  provide  rapid  transit  facili- 
ties for  the  public,  friction  occasionally  occurs  between 
the  street  railway  company  and  the  local  authorities  re- 
garding the  speed  attained.  It  is  very  easy  for  a  board 
of  aldermen  or  selectmen  to  issue  an  edict  that  a  certain 
speed  per  hour  shall  not  be  exceeded  inside  of  certain 
limits,  but  it  is  quite  another  thing  for  the  honorable 
boards  mentioned  to  prove  that  a  car  ran  faster  than  al- 
lowed, or  for  the  street  railway  company  to  prove  that 
the  car  was  running  within  speed  limits.  Here  occurs 
the  friction  referred  to,  especially  in  case  of  accident, 
when  the  matter  has  been  carried  into  court. 

There  is  a  method  whereby  any  car  can  have  its  exact 
speed  readily  determined,  either  by  a  passenger  on  the 
car,  or  by  a  person  beside  the  tracks.  Even  at  a  distance 
of  several  feet  and  out  of  sight  of  the  car,  the  determina- 
tion can  be  made  within  a  very  few  feet  per  minute.  The 
method  indicated,  is  by  measuring  the  musical  note,  or 
"  purr"  emitted  by  the  motor  gearing.  The  noise  made 
by  an  electric  car,  especially  when  starting  up,  or  when 
climbing  a  grade,  is  well  known,  and  has  ceased  to  excite 
even  notice  from  the  passengers.  But  in  this  noise  lies 
the  possibility  of  accurate  speed  determination.  The 
faster  the  car  is  moving,  the  higher  the  pitch  of  the  tone, 
or  musical  note,  produced  by  the  motor  gearing. 

The  manner  in  which  the  musical  tone  is  produced  is 
as  follows:  Whenever  a  number  of  vibrations  of  the 
atmosphere  (or  of  metal  or  liquid  as  well)  are  made  in 
regular  and  uniform  order,  such  vibrations  are  received 
by  the  ear  one  after  the  other  in  succession  as  made,  and 
if  a  sufficient  interval  intervenes  between  the  waves  of 
sound  (which  may  be  caused  by  blows  of  a  hammer,  puffs 
of  steam,  strokes  of  a  bell  or  other  means)  each  wave  will 
be  received  by  the  ear  as  a  separate  and  distinct  sound. 
But  if  the  sound  waves  come  closer  together,  they  are 
blended  into  a  sustained  musical  note.  A  lantern  whirled 
about  the  head  of  a  trainman  seems  a  circle  of  fire.  The 
reason  is  that  a  certain  characteristic  of  the  eye,  called 
"persistence  of  vision,"  causes  the  image  of  the  lantern  at 
each  point  in  the  circle  to  be  retained  by  the  eye  about 
the  one-sixtieth  part  of  a  second.  Various  optical  devices 
have  their  foundation  in  this  peculiarity  of  vision. 

The  same  thing  occurs  with  sound  and  the  human 
ear.  That  organ  cannot  get  rid  of  an  impression  caused 
by  a  sound  wave  under  a  certain  length  of  time.  The  ear 
cannot  drop  instantly  each  sound  wave  received.  It  le- 
quires  about  one-thirtieth  part  of  a  second  to  get  rid  of 
one  impression,  and  if  another  is  received  before  that  time 
has  elapsed,  the  result  will  be  a  running  together  of  the 
two  sound  waves  (apparent,  not  real)  and  they  seem  to  the 
listener  to  become  a  sustained  musical  (or  otherwise)  tone 
of  even  intensity  as  long  as  the  sound  impulses  are  con- 
tinued regularlv. 

The  lowest  key  on  a  seven  octave  piano  is  C,  and  is 
formed  by  about  thirty-three  vibrations,  on  sound  waves, 
being  received  by  the  ear  per  second.  "  Middle  "C  re- 
quires about  264  vibrations  per  second.  Frequently  a 
steam  fire  engine,  when  running  very  fast,  is  observed 
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to  yield  a  very  pronounced,  though  sonorous,  musical 
tone.  That  is  because  the  exhaust  puffs  come  so  fast 
that  the  ear  cannot  separate  them.  Assuming  that  thirty 
puffs  per  second  is  the  limit  of  comprehension  by  the  ear, 
the  engine  must  be  running  at  least  30  X  60  4-  2=  900 
revolutions  per  minute.  (Divide  by  two,  because  there  are 
two  exhaust  puffs  per  revolution.)  If  the  engine  is  run- 
ning faster,  the  pitch  of  the  resulting  note  will  be  higher. 
A  person  with  a  good,  quick  ear  and  a  musical  education 
will  have  no  difficulty  in  ascertaining  the  exact  pitch  of 
the  tone  formed  by  a  fire  engine's  exhaust.  If  he  deter- 
mines said  pitch  to  be  C  below  the  base  cleff  he  knows 
that  the  engine  is  running  at  the  rate  of  1,980  revolutions 
per  minute.  He  figures  thus  because  he  knows  that  C  is 
formed  by  sixty-six  vibrations  per  second,  and  66  X  60 
4-  2  =  1,890. 

The  tone  produced  by  the  street  car  motor  is  caused 
by  the  teeth  of  the  gear  striking  those  of  the  pinion,  or 
vice  versa.  On  the  motor  gear  generally  in  use  at  the 
present  time  there  are  sixty-four  teeth.  It  makes  no  dif- 
ference how  many  teeth  there  are  in  the  pinion.  That 
gear  may  be  large  or  small;  no  difference  will  be  made  in 
the  speed  calculations,  because  a  cog  of  the  pinion  must 
meet  with  each  and  every  cog  in  the  gear,  and  after 
sixty-four  cogs  have  struck  sixty-four  cogs  in  the  gear  the 
latter  has  made  one  revolution,  no  matter  whether  the 
pinion  has  revolved  two,  three  or  four  times. 

The  problem  now  becomes  more  comprehensible.  A 
street  car  motor  is  observed  to  be  giving  off  a  hum  which 
the  ear  decides  to  be  D,  just  above  fundamental  C 
(middle  C  on  the  piano).  The  ratio  between  the  number 
of  vibrations  for  an  entire  octave  is  represented  by  the 
following: 

C,    D,    E,    F,    G,    A,    B,  C. 

t  J>  .1  A  3  S_  1_5  , 
x>       8>       4»       3>       ^»       3>       8  >  *" 

It  has  been  stated  that  fundamental  C  required  264 
vibrations,  therefore  D  will  have  to  have  $  X  264  =  297 
vibrations  per  second.  The  average  motor  car  wheel  is 
30  ins.  in  diameter,  therefore  the  car  "  running  in  D,"  will 
have  a  30  in.  wheel  making  297  -f  64  X  60  =  211.25 
revolutions  per  minute.  This  speed  is  equal  to  211.25  X 
2.5  X  3.14  X  60  4-  5280  =  18.8,  nearly  19  miles  per  hour. 
"Thirty  inch  "  car  wheels  vary  in  size  from  about  31  ins. 
when  new  to  29^  ins.  when  worn  out.  The  maximum 
variations  on  error  in  the  above  calculations,  will  be  about 
0.9  and  0.3.  Thus  a  new  wheel  would  run  19.7  miles  per 
hour,  and  a  worn  out  wheel  down  to  the  29^2  in.  limit 
could  go  but  18.5  miles,  slip  on  curves  being  neglected  in 
all  these  examples.  This  gives  a  possible  error  of  but 
about  one-half  mile  per  hour  for  wheel  variation  with 
motor  gears  "running  in  D."  Were  the  car  running 
twice  as  fast,  the  error  could  be  twice  as  much,  bringing 
the  speed  approximation  within  one  mile  per  hour  for  cars 
running  at  12  miles  per  hour,  and,  as  the  variation 
could  not  be  both  ways  (above  and  below  a  30  in.  wheel) 
on  the  same  car,  it  may  be  safely  stated  that  only  one-half 
the  error  could  be  made  by  wheel  size  in  any  single  car, 
bringing  the  error  within  0.5  mile  at  a  12  mile  per  hour 
speed,  or  within  4  per  cent. 

A  set  of  "  constants"  may  be  easily  calculated  from 
the  foregoing.  A  motor  car  giving  "  D,"  has  been  found 
to  run  18.8  miles  per  hour.  The  table  given  above  says 
D  =  |  C.  Then  C  must  equal  f  D,  and  a  motor  car  giv- 
ing C  will  be  running  16.6  miles  per  hour  =  a  difference 
of  2.2  miles  per  letter.  Using  all  the  fractions  given  in 
the  little  table,  eight  constants  can  be  obtained  as  follows: 


When 

motor 

"purr" 

is 

C  = 

8.30  miles 

per  hour. 

it 

u 

a 

D  = 

9.40  " 

a  ct 

it 

a 

E  = 

9.82  " 

tt  u 

it 

it 

F  = 

11.08  " 

ti  a 

a 

a 

ti 

G  = 

12.46  " 

it  a 

a 

ti 

a 

A  = 

13.84  " 

a 

B  = 

15-57  " 

a 

ti 

it 

C  = 

16.61 

u 

a 

it 

D  = 

18.80  " 

it  (( 

For  the  octaves  above  and  below,  these  speeds  may 
be  doubled  and  halved  respectively,  giving  velocities 
from  4.15  to  37.6  miles  per  hour. 


In  ascertaining  the  pitch  of  the  motor  note,  the  ob- 
server must  not  make  the  mistake  of  listening  to  the  com- 
mutator sound.  That  is  separate  and  distinct  from  the 
motor  gear  note,  and  may  be  readily  distinguished  there- 
from after  a  very  little  study  of  the  two  sounds.  The 
speed  may  be  calculated  from  the  sound  of  the  brushes 
upon  the  commutator,  but  it  must  be  remembered  that 
there  are  ninety-five  segments  in  some  commutators, 
while  the  gear  has  only  sixty-four  teeth,  therefore  differ- 
ent calculations  will  be  necessary.  The  brushes  would 
have  to  be  given  too  great  a  pressure  to  make  their  sound 
readily  distinguishable,  and  the  number  of  teeth  in  the 
pinion  would  also  enter  into  the  calculations  when  the 
speed  is  estimated  by  the  commutator  "  purr." 

The  sound  made  by  the  motor  gearing  can  be  dis- 
tinguished whenever  the  car  passes  over  a  high  place  in 
the  track;  then  the  gears  have  more  work  to  do  than 
usual,  and  emit  a  loud  note,  similar  to  that  given  out 
when  the  car  is  getting  up  to  speed  or  is  climbing  a  grade. 
But  very  little  practice  is  necessary  to  enable  a  man,  with 
an  ordinarily  "  good  ear,"  to  catch  the  sound  of  the  gears. 
To  determine  the  pitch  of  that  sound  is  a  matter  that  re- 
quires a  better  ear  for  music  than  is  possessed  by  more 
than  one  man  out  of  1,000,  but  a  little  device  can  be  pur- 
chased at  any  music  store  which  will  enable  any  man 
who  can  whistle  a  tune  to  do  the  "sound  speed  act"  to 
perfection. 

The  little  instrument  referred  to  is  known  as  an  "ad- 
justable pitch  pipe."  It  consists  of  an  ordinary  organ 
reed  upon  which  a  pair  of  bearings,  directly  opposite  each 
other,  are  made  to  slide  by  moving  a  gradient  on  an 
index  plate,  upon  which  the  letters  of  the  scale  are 
stamped.  The  letters  F  to  F  are  usually  found  there,  and 
by  adjusting  the  gradient  so  that  the  pitch  pipe  tone  is  in 
unison  with  the  gear  sound,  its  pitch  may  be  taken  directly 
from  the  reading  on  the  gradient.  A  little  calculation  will 
enable  a  gradient  to  be  made  which  is  graduated  to  miles 
per  hour,  instead  of  letters,  thus  giving  the  speed  direct. 


A  Well  Drawn  Insurance  "Rider. 


The  following  form  of  street  railway  insurance 
"  rider"  has  been  adapted  by  the  Binghamton  Railroad 
Company,  of  Binghamton,  N.  Y.,  from  an  earlier  and 
somewhat  similar  form  drawn  up  by  the  Buffalo  Railway 
Company,  and  represents  an  excellent  method  of  arrang- 
ing for  specific  insurance.  This  rider  has  proved  entirely 
satisfactory  to  some  of  the  best  insurance  companies  in 
the  business. 

BINGHAMTON  RAILROAD  COMPANY. 
OF  BINGHAMTON,  N.  Y. 

This  company  covers  such  a  proportion  of  each  of  the  items  named 
below  as  the  amount  hereby  insured  by  this  policy  bears  to  the  total 
sum  of  all  the  items. 

On  the  following  described  property  situate  in  the  City  of  Bing- 
hamton, N.  Y. 

Item  one — $   On  buildings — the  term  "  buildings"  to  in- 

clude all  additions,  permanent  attachments  and  extensions  thereto,  and 
iron  stack  and  transfer  pits,  and  on  platforms  and  car  tracks,  whether 
constructed  in  whole  or  in  part  of  brick,  stone,  wood  or  iron,  but  is  not 
to  include  stone  or  brick  foundations  underground. 

Item  two — $   On  engines  and  boilers,  condensers,  pumps, 

machinery ,  excepting  dynamos,  tools,  implements,  traveling  crane  and 
connections  thereto,  machines,  shafting,  belting,  hangers,  gearing, 
pulleys,  heating  apparatus,  piping  and  electric  apparatus  and  switch- 
board and  connections,  and  blacksmiths'  and  machinists'  stock,  tools, 
materials  and  supplies,  plumbing,  and  on  timber,  wire,  lumber,  oils, 
fuel,  hose  and  reels,  glass,  stock  and  materials  of  every  kind  and  de- 
scription, and  on  office  furniture  and  fixtures,  patterns,  designs  and 
drawings  (not  more  than  10  per  cent,  of  this  item  to  apply  in  any  one 
location  on  patterns),  printed  books  and  models,  iron  safes,  and  on 
books  of  record  and  account,  not  exceeding  their  value  blank,  and  on 
all  other  articles  and  supplies  not  otherwise  insured  pertaining  to  the 
business  of  operating  street  cars  with  electricity  and  horses. 

Item  three — $   On  dynamos  and  their  connections,  in 

event  of  loss,  no  one  to  be  valued  at  to  exceed  $  

Item  four — $   On  cars,  sweepers,  snow  plows,  sleds,  sand 

cars,  levelers,  carts,  sleighs,  wagons,  motor  cars,  transfer  tables,  motors 
and  vehicles  of  every  description,  including  all  duplicate  parts,  attach- 
ments and  appurtenances,  and  all  other  horse,  car,  motor  and  vehicle 
equipments  and  furnishings,  and  on  horses.  And  on  scales,  hay  cutters, 
tools,  poles,  harness,  and  parts  of  same,  blankets,  implements,  appa- 
ratus, utensils,  hay,  grain,  meal,  feed,  straw,  bedding,  sand  and  salt, 
including  bags  and  packages,  including  also  conductors'  punches,  fare 
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registers  and  cash  boxes,  and  other  fare  recording  apparatus,  and  stock 
and  materials,  and  supplies  of  every  kind  and  description,  their  own 
or  held  by  them  belonging  to  others.  It  is  understood  that,  this 
item  covers  property  described  while  undergoing  repairs  on  premises 
of  assured. 

Loss,  if  any,  on  cars  not  to  exceed  $  for  any  one  box  horse 

car,  $>   for  any  one  open  car,  $   for  any  electric  street  car, 

$.  .  .  .  for  any  one  horse,  $   for  any  one  electric  snow  plow. 

Permission  is  hereby  given  to  introduce  and  use  trolley  wires,  elec- 
tric light  plant  and  electric  light  in  the  described  premises. 

It  is  understood  that  in  event  of  loss,  this  policy  shall  not  be  liable 
for  an  amount  to  exceed  its  proportion  based  on  the  following  schedule 
which  is  made  a  part  of  this  policy. 


Location. 

Description  of  Property. 

a 

a 

a 

<D 
H 

a 

4-=> 

"3 
0 

Eh 

$... 
«... 
f... 

State  Street,  North  West  Side. 

state  street.  West  Side  

Robinson  Street,  North  Side.. 

Broad  Avenue,  West  Side  

Car  House,  (frame)  

Power  House,  (brick)  

Storage  Car  House,  (frame). 
Car  and  Horse  Barn  and 

$... 
«... 

$... 
$... 

$... 

$ .. 

$... 
$... 

Glen  wood  Avenue,  East  Side. . 
Cemetery  Street,  North  side.. 
Conklln  Avenue,  South  Side.. . 
Cove  Alley,  North  West  Side. . 

Shed,  (frame)  

Horse  and  Car  Barn,  (frame) 
Horse  and  Car  Barn,  (frame) 
Dwelling,  (frame)  

$  .. 

$... 

B 

«... 

$... 

$ 

$. 

$... 

New  York  Standard,  Percentage  Co-Insurance  Clause.  (For  Applica- 
tion to  Specific  Items  of  Policy.) 

If  at  the  time  of  fire  the  whole  amount  of  insurance  on  the  prop- 
erty covered  by  each  of  the  several  items  of  this  policy  shall  be  less 
than  80  per  cent,  of  the  actual  cash  value  thereof,  this  company  shall 
in  case  of  loss  or  damage  be  liable  for  only  such  portion  of  such  loss 
or  damage  as  the  amount  insured  under  each  of  said  items  shall  bear 
to  the  said  So  per  cent,  of  the  actual  cash  value  of  the  property  covered 
by  each  of  said  items. 

This  insurance  excludes  all  loss  or  damage  to  electrical  appliances 
on  motor  cars,  dynamos,  exciters,  lamps,  switches  and  motors,  that 
may  be  caused  by  electrical  currents,  artifical  or  natural,  and  will  be 
liable  for  only  such  loss  or  damage  to  them  as  may  occur  in  conse- 
quence of  fire  originating  outside  of  the  electrical  appliances  them- 
selves. 

New  York  Standard,  Lightning  Clause. 

This  policy  shall  cover  any  direct  loss  or  damage  caused  by  light- 
ning (meaning  thereby  the  commonly  accepted  use  of  the  term  light- 
ning, and  in  no  case  to  include  loss  or  damage  by  a  cyclone,  tornado, 
wind  storm,  or  to  electrical  appliances  on  motor  cars  and  other  prop- 
erty as  stated  above),  not  exceeding  the  sum  insured,  nor  the  interest 
of  the  insured  in  the  property,  and  subject  in  all  other  respects  to  the 
terms  and  conditions  of  this  policy.  Provided,  however,  if  there  shall 
be  any  other  insurance  on  said  property  this  company  shall  be  liable 
only  pro  rata  with  such  other  insurance  for  any  direct  loss  by  lightning, 
whether  such  other  insurance  be  against  direct  loss  by  lightning  or  not. 

Permission  is  granted  for  the  use  of  the  above  described  premises 
for  any  purposes  incidental  to  the  business  of  the  assured;  to  let  por- 
tions of  them  for  purposes  not  more  hazardous;  for  any  building  to  be 
vacant  or  unoccupied  ;  to  keep  and  use  such  articles,  materials  and  ap- 
paratus as  may  be  deemed  necessary,  or  may  be  incidental  to  their 
business  or  that  of  their  tenants;  to  work  at  any  and  all  hours;  to  re- 
pair buildings  or  personal  property,  and  it  is  understood  and  agreed 
that  in  case  additions  or  extensions  are  made  to  any  of  the  buildings 
herein  described,  the  respective  items  of  this  policy  shall  also  attach 
and  cover  on  and  in  any  such  additions  or  extensions  as  may  be  made, 
and  on  materials  and  supplies  therefor.  It  is  understood  that  the 
items  on  contents  cover  also  in  each  case  the  insured  property  adjacent 
to  the  buildings  described  while  in  yards  and  on  streets.  Other  insur- 
ance permitted  without  notice  until  required. 

The  validity  of  this  policy  shall  not  be  questioned,  because  of  r.ny 
mortgage  that  may  now  be  in  force,  or  that  shall  hereafter  be  effected, 
upon  property  above  described,  that  is  not  endorsed  hereon. 

It  is  understood  that  no  oil  except  for  illuminating  purposes  will 
be  stored  in  car  houses,  and  that  metal  cans  for  oily  waste  shall  be  pro- 
vided, same  to  be  emptied  outside  of  the  premises. 

Errors  or  omissions  in  the  description  of  the  property  shall  not 
prejudice  this  policy. 

Loss,  if  any,  payable  to  the    Trust  Company,  of  New  York, 

trustees  for  the  mortgage  bondholders  as  their  interest  may  appear. 

It  is  understood  and  agreed  that  the  title  to  property  located  on 
 is  vested  in  as  owner,  and  that  the  in- 
surance on  said  building  is  to  protect  and  cover  his  interest,  loss,  if 
any,  payable  as  inteiests  may  appear. 

This  policy  covers  to  the  extent  of  $  being   part 

of  each  and  every  item  specified  above. 

Attached  to  and  forming  part  of  policy  No  

of  the   Insurance 

Company  of   

 Agents. 


Thk  Chicago  &  Suburban  Electric  Elevated  Railroad  Company, 
the  incorporators  of  which  are  J.  M.  Hannahs,  Albert  Wahl,  Fred  W. 
Wolf,  Canute  R.  Matson,  Benezette  Williams  and  Michael  J.  Ryan, 
will  ask  the  City  Council  for  the  right  to  construct  a  downtown  loop 
to  connect  the  elevated  railroad. 


The  Corrosion  of  Iron  Pipes  by  the  Action  of 
Electric  Railway  Currents. 


An  interesting  paper  bearing  the  above  title  was  read  recently  by 
Prof.  D.  C.  Jackson  before  the  Western  Society  of  Engineers.  The 
foundation  of  the  paper  was  an  investigation  carried  out  under  his 
direction  by  Paul  Biefield  and  Fred.  D,  Silber  at  the  University  of 
Wisconsin.  After  mentioning  some  of  the  troubles  caused  by  elec- 
trolysis in  different  cities,  Professor  Jackson  continued  as  follows: 

When  electric  railways  were  first  constructed  the  rails  in  connec- 
tion with  the  surrounding  earth  were  relied  upon  to  carry  all  the  cur- 
rent back  to  the  generator.  It  was  soon  discovered  that  the  current 
would  not  confine  itself  to  this  path  and  that  the  resistance  of  the  earth 
was  far  from  being  as  low  as  was  originally  supposed.  Bonding  the 
rails,  cross  bonding,  supplementary  wires  and  ground  plates  were  then 
tried.  The  last  were  found  to  be  of  little  avail,  while  the  copper  bonds 
and  supplementary  wires  were  often  themselves  electrolyzed,  and  bond 
wires  up  to  the  present  time  have  frequently  been  far  too  small  in 
cross  section  for  the  large  current  to  be  carried.  The  tendency  which 
now  obtains  is  to  make  the  return  circuit  of  fully  as  great  conductivity 
as  that  of  the  overhead  supply  circuit,  without  relying  upon  any  con- 
ductivity from  the  ground.  This  is  being  accomplished  by  effecting 
the  rail  bonds  and  running  heavy  track  feeders,  or  electrically  weld- 
ing the  rails.  There  is  little  doubt  that  with  a  perfect  return  system, 
which  is  properly  connected  to  systems  of  underground  pipes,  electro- 
lytic disturbances  will  practically  disappear  in  nearly  all  cities. 

Though  the  corrosive  action  of  the  return  current  has  been  so  fre- 
quently noticed  and  commented  upon,  no  one  has  really  determined 
what  actually  occurs  in  the  ground  under  the  conditions  brought  about 
by  the  operation  of  electric  railway  systems.  Two  theories  have  been 
put  forward  relative  to  the  corrosion:  First,  that  it  is  simply  due  to 
chemical  action  caused  by  ammonia,  saltpeter,  leakage  from  gas  mains, 
etc.,  found  in  the  earth;  second,  that  it  is  the  result  of  electrolytic 
action.  While  simple  chemical  action  undoubtedly  has  much  to  do 
with  shortening  the  life  of  a  pipe,  it  cannot  on  the  face  of  it  produce 
effects  of  the  magnitude  of  these  noted  above.  The  ordinary  life  of 
water  and  gas  pipes  where  chemical  action  alone  is  met  is  said  to  be 
about  twenty  years,  while  the  corrosive  action  with  which  we  are  deal- 
ing has  destroyed  new  pipes  in  intervals  having  from  a  few  weeks'  to 
half  a  dozen  years'  duration.  In  every  case  of  the  corrosion  to  which 
we  refer,  an  electric  current  has  passed  along  the  pipe,  and  the  cor- 
rosive action  has  taken  place  at  the  point  where  the  current  left 
the  pipe.  This  is  conclusive  proof  of  electrolytic  action.  Second- 
ary chemical  reactions  play  an  important  part  in  the  final  decom- 
position of  the  pipe,  and  these  are  dependent  upon  the  character 
of  the  salts  in  the  soil,  but  the  current  sets  the  ball  rolling.  The  elec- 
trolytic action  of  the  current  may  occur  by  means  of  two  processes — 
(1)  direct  electrolysis  of  iron  and  (2)  electrolysis  of  chemical  compounds 
which  are  held  in  the  water  of  the  soil,  setting  up  secondary  chemical 
reactions  at  the  electrodes.  In  order  to  have  electrolysis  at  all,  it  is 
necessary  to  have  the  equivalent  of  an  electrolytic  cell.  In  the  case  of 
a  current  leaving  a  pipe  at  any  point,  the  pipe  is  the  anode  or  positive 
plate  of  such  a  cell,  the  waste  of  the  soil  containing  the  chemical  com- 
pounds in  solution  is  the  electrolyte,  and  the  rail  is  the  cathode  or 
negative  pole  of  the  cell.  All  corroded  iron  pipes  taken  from  the 
earth  present  practically  the  same  appearance.  They  are  generally 
"  pitted''  in  many  places,  and  although  the  pipe  is  covered  with  a  layer 
of  reddish  oxide,  the  bulk  of  the  corroded  metal  has  generally  been  en- 
tirely carried  away  in  some  form  or  other,  presumably  by  a  secondary 
chemical  change. 

In  order  to  have  the  first  electrolytic  action  go  on  (that  is,  direct 
electrolysis  of  iron),  a  soluble  iron  salt  must  be  present  in  the  soil, 
reaching  from  anode  to  cathode.  The  analysis  of  street  soils  shows 
no  such  salts,  and  hence  we  are  safe  in  concluding  that  this  factor  does 
not  enter  into  the  corrosion  to  any  practical  extent.  The  point  has 
been  made  by  several  writers  on  the  subject  that  the  phenomenon  may 
be  due  to  the  electrolysis  of  water,  the  nascent  oxygen  set  free  at 
the  anode  attacking  the  iron  directly,  and  forming  iron  oxide.  An 
examination  of  the  facts  of  electrolytic  action  shows  that  this  is  not  an 
effect  of  practical  magnitude.  This  leaves  us  but  one  hypothesis  to 
work  upon — that  is,  the  electrolysis  of  substances  held  in  solution  in 
the  water  of  the  soils,  with  a  resulting  secondary  chemical  action  on 
the  pipes. 

In  order  to  determine  as  exactly  as  possible  what  occurs  in  the 
soil  due  to  the  return  current,  a  series  of  laboratory  experiments  were 
performed  in  which  the  practical  conditions  were  reproduced  as  fully 
as  possible. 

Almost  every  chemical  analysis  of  street  soils  shows  the  presence 
of  some  soluble  salts  of  ammonia,  potash,  soda,  and  because  of  their 
common  occurrence  an  experiment  was  performed  to  determine  the 
effect  of  these  salts  on  the  electrolytic  corrosion  of  iron  plates  per 
ampere  hour.  Six  small  electrolytic  cells  were  run  in  series  under  an 
electric  pressure  of  about  100  volts,  with  a  cu.rent  varying  from  .2  to 
.04  ampere.  The  cells  contained  clean  glass  sand  moistened  with  water 
containing  the  salts. 

Cell    1  contained  NH  N04  N03  (Nitrate  of  ammonia). 

"  2       "  NH4  CL  (Chloride  of  ammonia). 

"  3       "  KNOj  (Nitrate  of  potash). 

"  4       "  KC1  (Chloride  of  potash). 

"  5       "  NaN03  (Nitrate  of  soda). 

"  6       "  NaCl  (Chloride  of  soda). 

After  a  run  of  fourteen  and  a  quarter  hours  the  number  of  am- 
pere hours  was  -7465. 
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Loss  of  anode  of  NH4  NO.,  cell  per  amp.  hr.  was  .921  gramme. 
"  •'  NH4  CI     "    "      "      "       "  1. 314  grammes. 

KNO,  "  "  "  "  "  1.887 
KC1  1  1.346 

"  "  NaN08      "    "     "      "       "    .729  gramme. 

"  "  NaCl  "    "     "      "       "  1.299  grammes. 

It  had  been  shown  by  previous  experiments  upon  cells  containing 
these  salts  that  iron  was  carried  off  from  the  positive  plates,  but  was 
not  deposited  on  the  negative  plates.  The  deposit  of  iron  was  made 
in  the  form  of  a  layer  of  hydrate  or  hydroxide  of  iron  near  the  middle 
of  the  cell.  The  same  was  true  of  experiments  made  with  cells  con- 
taining street  soil  where  only  a  comparatively  small  percentage  of  car- 
bonates was  present.  This  explains  the  remark  often  made  in  reports 
of  the  corrosion  of  pipes  that  the  products  of  the  corrosion  had  disap- 
peared. It  was  noticed  during  the  experiments  that  all  the  cells  con- 
taining a  nitrate  gave  off  a  gas  at  the  anode,  and  this,  on  being  col- 
lected, was  found  to  be  oxygen.  The  same  cells  showed  an  acid  reac- 
tion at  the  anode  when  tested  with  methylorange,  and  the  reaction 
grew  less  in  intensity  as  the  current  decreased.  In  cell  No.  1  of  the 
series  already  referred  to,  this  acidity  failed  to  show  itself  when  the 
current  fell  to  .6  ampere;  in  cell  No.  3  at  .045  ampere,  and  in  cell  No. 
5  it  was  very  faint  at  .04  ampere  when  the  current  was  shut  off.  The 
acid  reaction  and  the  escape  of  oxygen  in  these  cells  seemed  to  be  asso- 
ciated, and  here  it  becomes  necessary  to  refer  to  the  losses  of  the 
anodes  in  the  different  cells.  It  will  be  seen  that  the  chloride  cells 
exhibit  the  greater  losses,  while  the  nitrate  cells  show  the  smaller. 
Moreover,  the  cell  containing  a  nitrate  in  which  the  formation  of  acid 
and  oxygen  ceased  first  shows  the  greatest  anode  loss,  and  the  one  in 
which  it  continued  to  a  slight  degree  to  the  end  of  the  experiment 
shows  the  least.  These  facts  point  very  strongly  to  the  soundness  of 
the  theory  of  the  corrosion  which  has  been  finally  worked  out;  namely, 
in  an  electrolytic  cell  with  iron  electrodes  and  a  soluble  salt  or  salts  of 
the  metals  of  the  alkalies  or  alkaline  earths  in  solution  in  the  electro- 
lyte the  salt  is  electrolyzed  by  the  current,  the  acid  radical  attacks  the 
anode,  forming  an  iron  salt,  while  the  akaline  metal  forms  with  water 
a  hydroxide  at  the  cathode  liberating  hydrogen  there.  .  Finally,  the 
meeting  by  diffusion  of  these  two  products  precipitates  ferrous  hy- 
droxide (FeOH).  As  the  amount  of  electrolysis  varies  with  the 
strength  of  the  current,  a  comparatively  high  current  will  liberate  the 
acid  radical  more  rapidly  than  it  can  combine  with  the  iron,  the  critical 
point  depending  upon  the  affinity  of  the  acid  for  iron.  When  this 
excess  is  present,  the  radical  forms  an  acid  by  combining  with  water 
and  at  the  same  time  liberates  oxygen.  Neither  the  acid  nor  the  oxy- 
gen can  combine  with  the  anode  because  that  is  already  engaged  in 
the  formation  of  an  iron  salt  with  the  acid  radical,  and  hence  the  gas 
escapes  into  the  air.  If  the  acid  is  formed  in  sufficient  quantity,  it 
diffuses  through  the  electrolyte,  meets  the  alkaline  hydroxide  and 
forms  the  original  salt  and  water.  In  the  case  of  chlorides  the  nascent 
chlorine  liberated  at  the  anode,  forms  with  it  a  chloride  of  iron,  and  if 
the  current  is  strong  enough  to  form  an  excess  of  chlorine  it  will  be 
dissolved  in  the  water  and  may,  under  the  influence  of  light  and  heat, 
form  an  acid  and  liberate  oxygen;  or,  if  enough  heat  is  generated,  free 
chlorine  will  be  given  off,  as  is  shown  by  experiment.  All  conditions 
of  these  laboratory  experiments  are  practically  parallel  in  the  earth, 
and  hence  it  is  safe  to  say  that  similar  chemical  reactions  must  go 
on  there.  Although  the  composition  of  street  soils  is  more  complex 
than  the  electrolytes  in  these  experiments,  they  contain  the  same  solu- 
ble salts,  and  as  these  are  diffused  through  the  moist  earth  they  must 
lend  themselves  to  exactly  similar  electrolytic  influences  and  chemical 
changes.  In  fact  where  street  soils  were  used  in  the  experiments  as 
the  electrolytes  of  cells  which  were  placed  in  series  with  cells  containing 
known  quantities  of  simple  and  mixed  soluble  salts,  the  losses  of  the 
anodes  were  entirely  comparable.  It  is  consequently  seen  that  only 
such  measures  as  will  stop  the  electrolytic  action  on  salts  in  solution 
in  the  soil  can  be  relied  upon  to  stop  the  corrosion  of  iron  pipes. 

The  soil  frequently  contains  carbonate  of  calcium  and  magnesium, 
which  are  dissolved  by  virtue  of  the  carbonic  acid  in  the  water.  When 
carbonates  are  present  in  the  water  to  a  considerable  degree  a  reddish 
layer  of  iron  carbonate  is  found  on  the  pipe.  This  is  generally  mis- 
taken by  observers  for  oxide  of  iron,  but  we  have  never  found  the  lat- 
ter present  as  a  result  of  electrolytic  corrosion.  To  find  the  effects  of 
carbonates  upon  the  corrosive  powers  of  soils  we  ran  four  electric  cells 
in  series.  The  first  two  had  for  electrolytes  glass  sand  moistened 
with  per  cent,  solution  of  chloride  of  soda  in  distilled  water,  and 
the  other  two  had  the  same  electrolyte  with  the  addition  of  a  solution 
of  carbonate  of  magnesia  and  carbonate  of  lime  of  uncertain  strength. 
The  latter  solution  was  obtained  by  passing  carbonic  acid  for  one  and  a 
half  hours  through  water  containing  equal  parts  of  these  carbonates  in 
suspension.  The  test  current  was  kept  at  .09  ampere  for  seven  hours, 
making  .65  ampere  hours. 

The  average  loss  of  the  anodes  of  the  cells  containing  chloride  of 
soda  alone  was. 6565  gramme,  while  that  of  the  carbonate  cells  was  .601 
gramme.  This  makes  it  evident  that  the  presence  of  the  carbonates 
does  not  aid  in  the  corrosion  of  the  anode,  and  even  the  slight  cathode 
loss,  due  probably  to  ordinary  oxidation,  is  less  in  these  cells  than  in 
those  containing  the  chloride  only.  The  difference  in  the  losses  of 
the  anode  is  easily  explained.  In  some  previous  experiments  the  loss 
of  anode  caused  by  the  electrolysis  of  nitrate,  a  chloride,  and  a  mixture 
of  the  two  was  compared.  The  chloride  caused  the  greatest  loss  of 
anode,  the  nitrate  the  least,  and  the  mixture  caused  a  loss  between 
the  two.  In  the  same  way  in  the  case  of  the  carbonate  and  the 
chloride,  the  chloride  caused  a  certain  loss  of  anode,  and  when  mixed 
with  carbonate  the  loss  is  somewhat  less  than  when  the  electrolyte  is  a 
chloride  alone.  The  fundamental  effect  of  the  carbonates  is  shown  by  a 
further  description  of  the  experiment.  Soon  after  the  current  was 
turned  on  the  chloride  cells  began  to  show  the  formation  of  the  fer- 


rous hydroxide  layer  between  the  electrodes  which  has  been  previously 
spoken  of,  while  the  other  two  cells  showed  a  reddish  layer  formed  at 
the  anode,  spreading  toward  the  cathode  as  the  action  progressed. 
The  reddish  layer  consisted  of  carbonate  of  iron,  which  was  formed 
by  the  action  of  the  carbonates  upon  the  products  of  the  electrolysis. 

The  results  of  many  experiments  and  the  condition  of  corroded 
water  pipes  as  observed  leads  to  the  conclusion  that  under  the  condi- 
tions existing  in  street  soils  the  corrosion  will  primarily  go  on  by  vir- 
tue of  the  acid  radicals  of  the  hydrochloric,  nitric,  sulphuric  and  other 
acids,  the  carbonates  held  in  solution  by  virtue  of  the  carbonic  acid 
acting  merely  to  change  the  ferrous  salts  to  the  normal  iron  carbon- 
ates and  the  ferric  salts  to  the  ferric  hydroxide.  Should  the  carbonates 
in  solution  be  electrolyzed  in  addition  to  the  salts  of  the  alkaline 
metals,  the  carbonic  acid  radical  would  not  attack  the  iron,  as  the 
corrosive  power  of  the  other  acids  is  so  much  greater,  but  would  again 
form  with  the  ferrous  salts  and  iron  carbonates. 

Owing  to  the  doubt  which  exists  as  to  what  minimum  voltage  is 
required  to  induce  electrolysis  of  water  pipes  by  the  railway  current, 
a  series  of  determinations  was  made  by  means  of  the  electrolytic  cells. 
The  iron  electrodes  were  inserted  in  clean  glass  sand  1.5  centimeters 
apart,  and  had  about  20  square  centimeters  exposed  area.  In  the  first 
cell  a  1  per  cent,  solution  of  nitrate  of  soda  was  used  with  a  voltage  of 
.2.  As  before,  the  hydroxide  layer  was  formed.  The  electrolytic 
action  was  plain  without  any  other  tests.  In  the  following  cells  the 
existence  of  action  was  shown  by  chemical  tests  for  the  iron  salt  and 
the  alkaline  hydroxide.  In  the  second  experiment,  a  )/$  per  cent, 
solution  of  nitrate  of  soda  was  used  with  5  volts;  the  action  was  at  once 
apparent. 

Cell  3.  Pressure  .25  volt.  Action  in    3  min. 

"    4.         "       .125   "  "     "    5  " 

"    5.  .125   "  1-0  per  ct.  sol.  "     "    5  " 

"    6.         "       .05     "     "     "    "  "     "  40  " 

"    7-         "       -013   '.'  "     "  50  " 

"    8.         "       .005    "     "     "    "  "     "  1  hour. 

In  cell  8  the  hydroxide  layer  began  to  be  apparent  after  one  hour. 
Cell   9.    Pressure  .001  volt    1-6    per    ct.    sol.    Action  in  1  hour. 

"     10.         "         .01     "  Action    in    4    hrs.    45  min. 

Cell  10  :  The  electrodes  were  20  mm.  apart  and  were  40  mm.  by 
68  mm.  in  exposed  surface.    The  electrolyte  was  street  soil. 

A  surprisingly  low  voltage  produced  an  appreciable  electrolysis 
in  the  sand  cells.  The  pressure  on  cell  No.  10  might  undoubtedly  have 
been  reduced  to  a  millivolt  without  stopping  the  corrosion,  but  the 
resistance  of  the  soil  was  so  high  and  the  percentage  of  soluble  salts 
so  low  that  the  time  necessary  to  produce  action  would  have  been  con- 
siderable. A  milliammeter  showed  a  barely  perceptible  reading  in 
the  case  of  the  experiments  in  which  very  low  pressure  was  used. 
The  observations  plainly  show  that  a  mere  directive  force  is  necessary 
to  produce  electrolysis,  and  the  corrosion  is  simply  a  question  of  current. 

It  is  impossible  to  give  in  a  reasonable  space  even  a  summary  of 
the  great  number  of  experiments  which  were  made,  but  the  following 
conclusions  are  directly  drawn  from  them: 

1.  In  no  case  is  the  action  due  to  the  electrolysis  of  water;  where 
oxygen  is  liberated  at  the  anode  it  does  not  attack  the  iron. 

2.  Only  a  mere  directive  force  in  the  nature  of  a  pressure  will 
cause  electrolysis. 

3.  The  actual  corrosion  is  therefore  only  dependent  upon  the 
actual  current  which  flows,  and  is  as  much  dependent  upon  the  resist- 
ance of  the  soil  as  upon  the  pressure  tending  to  cause  the  current. 

4.  Only  a  minute  quantity  of  soluble  salt  is  sufficient  to  start  the 
action,  and  it  will  then  continue  as  long  as  a  current  flows. 

5.  The  gravity  of  a  corrosion  of  a  pipe  depends  on  the  amount  of 
current  flowing  from  a  given  area  and  the  nature  of  the  salts  pres- 
ent in  the  soil  the  order  of  the  activity  of  the  salts  being  (1)  chlorides, 
(2)  nitrates,  (3)  sulphates. 

The  following  table  gives  the  average  loss  of  iron  from  the  anode 
per  ampere  hour,  due  to  different  salts  and  mixtures  of  salts.  It  must 
be  remembered  that  the  cathode  or  negative  pole  in  no  case  showed  a 
gain, but  generally  showed  a  slight  effect  due  to  simple  oxidation. 

Electrolyte.  Loss  per  ampere  hour. 

Street  soil  from  a  certain  place  8  gramme. 

"       "      "    Madison  Electric  Railway  route   1.16  " 

"      "          "            "          "         "    (clay).  1. 14 
"       "      "    in  front  of  Madison  power  station  91 

1  gramme 

Sand  with       Na3  S04  66 

"       "        KNO,,  %  per  cent,  solution   1.03  " 

NHjCl  "       "  "    r.38 

KNO.    "       "  "       .     ,  )  . 

•       KH.Cl m,xed  \  uo*4 

NH4NOa  921 

NH4C1   1.314 

KNOs  887 

Sand  with  KC1   1-346 

"      "    NaN03  729 

"      "    NaCl   1.299 

Average  loss  of  chloride  cells   1-335 

"         "    "  nitrate  cells  892 

"         "    "  sulphate  cells  600 

One  ounce  is  equal  to  about  28^  grammes. 

The  averages  emphasize  the  fact  that  the  chlorides  produce  the 
greatest  losses  of  metal,  nitrates  coming  next,  the  sulphates  last,  the 
mixtures  in  an  intermediate  place.  This  seems  to  show  that  the  power 
of  the  acid  radical  to  corrode  varies  in  general  as  the  activity  of  the 
corresponding  acids. 
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In  I.  H.  Farnham's  paper  on  "The  Destructive  Effects  of  Elec- 
trical Currents  on  Subterranean  Metal  Pipes,"  which  appeared  in  the 
"  Transactions  of  the  American  Institute  of  Electrical  Engineers"  in 
April,  1894,  the  statement  was  made  that  when  the  current  was  re- 
versed every  minute  extending  over  a  period  of  ten  aays,  no  material 
change  took  place  in  either  during  that  time.  Our  experiments  have 
shown  that  only  the  positive  plate  or  anode  is  affected  by  the  electro- 
lytic action  which  occurs  under  practical  conditions,  and  hence  we 
should  expect  that  when  the  current  is  frequently  reversed  both  plates 
will  be  corroded,  since  they  are  alternately  positive,  unless  the 
frequency  of  reversal  is  too  rapid  for  chemical  action  to  occur  at  all. 
In  order  to  ascertain  the  effect  of  such  reversals  the  following  experi- 
ments were  performed:  An  electrolytic  cell  was  run  containing  a  weak 
solution  of  nitrate  of  soda.  The  period  of  reversals  ranged  from  fif- 
teen seconds  to  five  minutes,  the  current  flowing  being  .04  ampere 
under  a  pressure  of  three  volts.  After  a  few  of  the  quarter  minute 
reversals,  the  presence  of  the  iron  salt  was  detected  at  both  plates  of 
potassium  ferrocyanide  tests.  On  prolonging  the  periods  the  iron  re- 
action diminished  at  one  plate  and  increased  at  the  other  during  the 
same  period,  and  vice  versa  in  the  following  period.  When  the  period 
of  reversal  reached  two  and  a  half  minutes  the  electrolytic  effect  was 
very  evident;  the  iron  salt  disappeared  at  one  of  the  plates  with  each 
reversal,  giving  way  to  alkalinity.  The  experiments  showed  that  the 
minimum  period  of  reversal  during  which  corrosion  goes  on  must  lie 
below  fifteen  seconds,  which  makes  the  prevention  of  corrosion  by  re- 
versals entirely  impracticable  from  this  cause  alone. 

The  problem  of  preventing  the  destructive  electrolytic  effects 
upon  iron  pipes  of  the  railway  return  current  is  shown  to  consist 
simply  of  the  prevention  of  electrolysis  of  the  salts  in  the  soil  when  the 
products  of  electrolysis  are  of  such  a  nature  as  to  attack  iron.  It  is  a 
problem  that  requires  a  careful  study  of  the  local  conditions  in  each 
case  before  it  can  be  satisfactorily  solved.  I  am  quite  confident,  how- 
ever, after  carefully  studying  many  cases  of  corrosion  and  applying  the 
conclusions  of  these  experiments,  that  there  are  very  few  places  where 
the  difficulty  cannot  be  avoided  by  proper  construction  and  arrange- 
ment of  return  circuits.  This  can  be  ordinarily  done  at  a  compara- 
tively small  expense,  and  with  a  resulting  advantage  to  the  operation 
of  the  railway.  Some  of  the  conditions  that  exert  the  most  marked 
influence  upon  the  corrosion  are  the  nature  and  amount  of  the  soluble 
salts  in  the  earth,  the  resistance  of  the  earth  itself  in  the  locality,  and 
the  electrical  pressure  between  rails  and  pipes.  High  pressure  differ- 
ences do  not  necessarily  imply  a  high  degree  of  action,  as  it  is  shown 
by  the  condition  of  the  Madison  water  pipes.  Here  as  much  as  seven 
volts  is  found  between  the  rails  and  the  pipes  in  front  of  the  power 
station,  and  yet  only  a  very  small  amount  of  corrosion  is  shown  after 
one  and  a  half  years'  time.  Evidently  the  resistance  of  the  path  here 
must  be  very  high  or  the  quantity  of  soluble  nitrates, chlorides  or  sulph- 
ates is  extremely  small.  The  fact  chat  a  special  and  ingenious  instru- 
ment made  to  measure  the  amount  of  current  showed  but  .0003  ampere 
flowing  leads  to  the  former  conclusion.  On  the  other  hand,  with  the 
favorable  conditions  of  a  low  resistance  path  between  the  pipes  and 
rails,  and  a  relatively  large  amount  of  soluble  salts  in  the  earth,  there  is 
no  doubt  that  serious  electrolytic  effects  may  be  produced  where  quite 
a  small  difference  in  pressure  exists  between  the  pipe  and  rails.  The 
extent  of  the  railway  system  does  not  always  offer  a  guide  to  the  de- 
structive influences  of  the  return  current.  Mr.  Farnham,  in  his  paper 
previously  referred  to,  mentions  a  small  road  in  Rockland,  Me.,  where 
much  damage  was  done  to  pipes  in  five  months,  while  the  system  in 
Madison,  which  is  probably  fully  as  extended,  shows  up  to  date  (a 
period  of  nearly  two  years) a  barely  appreciable  action. 

The  use  of  alternating  currents,  which  produce  no  appreciable 
electrolysis,  would  avoid  all  difficulty,  but  their  use  for  driving  street 
railway  motors  is  not,  up  to  the  present  time,  an  assured  success. 

The  use  of  a  double  trolley  system  of  conductors  would  also  avoid 
the  major  portion  of  the  difficulty,  but  I  believe  it  can  be  equally  well 
avoided  by  proper  construction  where  the  usual  single  trolley  systems 
are  used.  This  is  not  a  question  which  has  a  real  bearing  upon  the 
discussion  of  single  vs.  double  trolley  systems.  If  single  trolley  sys- 
tems were  really  well  built,  less  talk  of  double  trolley  systems  would 
be  heard.  One  great  advantage  of  double  trolley  construction  lies  in 
the  absolute  certainty  of  its  failure  if  the  insulation  of  the  lines  is  not 
excellent.  Connecting  the  pipes  and  rails  with  heavy  cables  at  points 
where  the  former  are  positive  to  the  latter  proves  the  most  complete 
method  of  prevention.  The  conductivity  of  the  track  circuit  must  be 
properly  reinforced  by  feeders  so  that  an  undue  drop  is  not  experienced 
in  the  return  conductors.  These  track  feeders  should  always  be  insu- 
lated and  put  on  the  lines  exactly  as  are  overhead  feeders,  in  order  to 
save  them  from  corrosion.  The  connection  of  pipes  and  rails  has  been 
practically  carried  out  in  Milwaukee,  Wis. ,  at  a  cost  of  about  $8,000, 
and  has  apparently  done  away  with  the  trouble,  and  has  at  the  same 
time  decreased  the  resistance  of  the  return  circuit.  In  the  Milwaukee 
system  there  is  about  125  miles  of  track  and  over  200  cars  in  daily  op- 
eration. The  track  circuit  was  originally  put  down  in  excellent  shape. 
In  the  Madison  system  present  indications  show  that  one  connection 
between  rails  and  pipe  systems  opposite  the  power  house,  costing  all 
told  about  $15,  would  prevent  any  serious  action.  Investigations  have 
shown  that  when  the  negative  pole  of  the  generator  is  connected  with 
the  trolley,  the  pipes  are  positive  to  the  rails  over  an  extended  outly- 
ing district,  and  corrosion  goes  on  over  a  large  area,  while  with  the 
reversed  arrangement  the  dangerous  area  is  concentrated  about  the 
power  station.  The  latter  method  of  connection  allows  the  difficulty 
to  be  most  easily  handled,  and  after  the  district  within  which  the  pipes 
are  positive  to  the  rails  has  been  accurately  determined  by  proper  volt- 
meter tests,  frequent  connections  of  pipes  and  rails  should  be  made 
within  its  limits.  This  can  usually  be  done  at  a  comparatively  small 
cost,  the  interest  on  which  may  be  annually  saved  by  the  decrease  of 
lost  power,  if  the  connections  are  properly  placed.  The  boundaries  of 
this  district  should  be  rechecked  from  time  to  time,  and  the  corres- 


ponding changes  in  connections  should  be  made,  if  the  tests  show 
that  they  are  necessary.  The  outlines  of  the  "  danger  district"  are 
likely  to  vary  with  the  growth  of  the  system,  and  even  change  slightly 
with  the  seasons,  and  the  connecting  wires  may  be  eaten  away;  so 
that  vigilance  is  here  as  everywhere  the  price  of  safety,  but  safety  may 
be  absolutely  secured  in  most  cases. 

Proper  tests  with  a  satisfactorily  arranged  voltmeter,  such  as  was 
used  in  testing  the  Madison  road,  seem  to  give  sufficient  indications  of 
the  density  of  the  current  which  is  leaving  the  pipes  at  any  exposed 
point.  Such  tests,  when  reinforced  by  chemical  examination  of  the 
soil,  probably  may  be  used  with  advantage  in  determining  the  extent 
of  the  corrosive  action  which  is  occurring  at  any  point. 

I  have  not  touched  upon  any  argument  in  regard  to  the  really 
serious  corrosion  which  has  sometimes  occurred  from  other  causes  than 
electric  railway  return  circuits.  This  is  a  matter  which  is  now  gener- 
ally understood,  but  is  of  less  magnitude  in  most  cases  than  the  elec- 
tric corrosion.  The  owners  of  pipes  are  often  at  fault  from  the  fact 
that  they  have  filled  the  soil  with  electrolyzable  salts,  but  even  in  that 
case  they  may  generally  avoid  danger  by  proper  co-operation  with  the 
railway  companies. 

Location  of  Overhead  Equipments,  and  Rights 
at  Crossings. 

By  R.  D.  Fisher. 


The  new  and  various  usej  of  electric  wires  have  led  to  contro- 
versies concerning  the  rights  of  location  of  overhead  equipments.  The 
first  to  obtain  possession  of  streets  naturally  resented  the  intrusion  of 
newcomers,  and  for  good  reasons,  because  it  has  been  proven  that  the 
more  powerful  currents  used  in  electric  railway  service  causes  serious 
disturbances  with  the  telephone  currents.  The  highest  authority  at 
our  command  holds  that  the  primary  purpose  of  a  street  is  for  public 
travel;  that  all  franchises  to  use  the  streets  for  any  purpose  are  subject 
to  the  rights  of  the  public  to  use  the  streets  for  the  purpose  of  travel; 
and,  in  doing  so  it  follows  that  they  have  the  right  to  avail  themselves 
of  the  newest  and  most  improved  modes  of  transportation,  and  if  the 
operation  of  a  street  railway  by  electricity  disturbs  the  workings  of 
other  plants,  the  latter  are  required  to  so  readjust  their  methods  to 
meet  the  new  conditions  and  afford  self  protection.  See,  Cincinnati 
Inclined  Ry,  Co.  v.  Telephone  Co.,  Reported  in  26  Weekly  Bull.  8;  44 
Alb.  L.  J.  86;  Ry.  Corp.  Law  Journal  82  and  27  N.  E.  Rep.  890. 

On  the  theory  that  every  company  using  electricity  in  and  above 
the  public  streets  must  exercise  inventive  ingenuity  to  protect  itself 
from  the  effects  of  the  use  of  the  same  force  by  reason  of  close  contact 
or  crossing  of  the  wires,  no  one  company  or  mode  of  public  service 
having  a  monopoly  of  the  earth  or  the  air  in  the  streets,  it  can  only  be 
insisted  that  each  use  the  best  appliances  practically  available  to  avoid 
injury  to  each  other  or  to  the  traveling  public. 

In  the  matter  of  adjustment  of  wires  to  fit  the  new  order  of  things, 
we  have  been  enabled  to  find  only  implied  authority.  A  grant  to  set 
up  poles  and  wires  in  a  street  is  generally  made  expressly  subject  to 
the  condition  that  they  shall  be  so  located  as  not  to  interfere  with  local 
travel,  and  shall  not  be  dangerous  by  reason  of  sagging  wires,  or  un- 
guarded currents  of  electricity.  Hudson  Telephone  Co.  v.  Jersey  City, 
49  N.  J.  L.  J.  303.  Hence,  it  would  appear  that  if  traveling  by  means 
of  an  electric  system  is  a  general  and  ordinary  mode  of  travel  or  use 
of  the  streets,  any  interference  with  it  by  reason  of  improperly  con- 
structed telephone  or  other  wires  would  be  regarded  as  an  unauthor- 
ized obstruction  and  treated  as  a  nuisance,  unless  such  construction  and 
location  have  been  specifically  authorized;  and  it:  such  case  general 
authority  to  construct  telephone  or  other  lines,  is  not  sufficient  to  legal- 
ize such  construction  or  location,  if  proven  to  be  dangerous  and  to 
interfere  with  the  new  and  common  mode  of  travel.  (See  Keasby 
on  Electricity,  Chap.  5.) 

The  permission  to  set  up  telegraph  and  electric  light  wires  is  gen- 
erally made  expressly  subject  to  the  condition  that  they  shall  not  inter- 
fere with  the  free  use  of  the  highway  for  public  transportation,  and  even 
without  express  words  such  a  condition  would  be  implied,  as  it  is  al- 
ways understood  that  statutory  powers  of  this  kind  are  subject  to  the 
condition  that  they  shall  be  adjusted  to  the  requirements  of  the  times. 
This  requirement  carries  with  it  the  expense  of  such  readjustment. 
(See  Mersey  Docks  Trustees  v.  Gibbs,  L.  R.,  I  H.  L.  93;  Gaslight, 
etc.  Co.  v.  Vestry,  etc.  15  Q.  B.  D.  1  (1884)  Biscoe  v.  Great  Eastern  Ry. 
Co.  L.  R.,  16  Eq.  636  and  Lawrence  v.  Ry.  Co.,  16  Q.  B.  643.) 

There  is  a  long  line  of  decisions  holding  that  wires  must  be  sus- 
pended sufficiently  high  to  avoid  interference  with  ordinary  transporta- 
tion. The  rule,  however,  will  not  apply  to  a  load  thirty  or  forty  feet 
high,  neither  would  it  require  wires  to  be  strung  so  high  as  not  to  in- 
terfere with  house  moving.  Pcnna.  Tel.  Co  v.  Varnan,  15  Alt.  Rep. 
624;  Tel.  Co.  v.  Wilt,  11  Am.  L.  J.  374  and  Scott  v.  Jarnagan  on  Tel. 
See  53  and  Note. 

Many  states  have  statutes  declaring  that  the  use  of  public  streets  in 
cities  and'  towns  shall  be  subject  to  such  regulations  and  restrictions  as 
may  be  imposed  by  the  corporate  authorities  of  said  municipalities. 
In  such  cases  it  is  reasonable  to  suppose  that  electric  companies  are 
required  to  elevate  their  wires  so  as  not  to  interfere  with  the  construct- 
ion or  maintenance  of  a  system  of  transportation  operated  by  the 
trolley  which  has  been  chartered  by  such  corporate  authority. 

Applying  the  general  rule  of  law  concerning  railway  crossings  to 
that  of  electric  railways,  it  would  appear  that  the  cost  of  construction 
and  insulation  and  the  maintenance  thereof  would  fall  equally  upon  the 
companies.  The  right  to  cross  and  maintain  a  crossing  is  undoubted, 
but  no  contest,  as  yet,  to  our  knowledge,  has  been  made  to  determine 
the  relative  cost  in  providing  such  preventive  appliances  as  are  neces- 
sary to  avoid  current  interferences  and  the  safe  and  speedy  operation 
of  the  trolley  at  such  crossings. 
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The  Question  of  Fire  Insurance  Rates. 


The  New  York  Journal  of  Commerce  recently  published  an  articl- 
on  the  subject  of  insurance  rates  and  automatic  sprinklers,  which, 
while  not  referring  directly  to  electric  railway  and  lighting  stations, 
is  so  pertinent  to  the  general  subject  of  electric  railway  insurance,  that 
we  publish  it  entire. 

"  It  is  becoming  more  and  more  apparent  that  the  stock  fire  insur- 
ance companies  of  the  United  States  must  greatly  improve  their  method 
of  fixing  rates  upon  risks  which  are  thoroughly  equipped  with  ap- 
proved systems  of  automatic  sprinklers.  While  they  are  better  able  to 
decide  as  to  the  merits  of  a  sprinkler  equipment  than  are  the  majority 
of  the  mutual  companies  and  Lloyds,  it  takes  them  so  long  to  settle  the 
rate  question  that  their  knowledge  is  of  little  value. 

"There  are  dozens  of  insurance  concerns,  independent  of  any  rate 
combinations  or  tariff  associations,  which  are  eager  and  even  anxious 
to  make  great  reductions  in  rates  when  risks  are  equipped  with  auto- 
matic sprinklers,  and,  furthermore,  they  are  always  on  the  alert  to 
solicit  the  patronage  of  property  owners  as  soon  as  a  sprinkler  contract 
is  given  out.  Their  rates  are  quickly  named  and  are  low,  and  while 
many  of  the  cut-rate  institutions  are  weak  and  unreliable,  enough  good 
loss-paying  concerns  of  this  kind  may  be  found  to  cover  any  establish- 
ment of  moderate  size. 

"While  the  regular  stock  companies  make  reductions  for  the  sprink- 
lers, they  are  frequently  only  about  half  as  liberal  as  those  obtainable 
in  the  open  market,  and  it  is  often  the  case  that  the  non-tariff  policies 
have  been  bought  and  paid  for  weeks  before  the  tariff  organization's 
red  tape  routine  has  been  completed.  Undoubtedly  many  of  the  non- 
boarders  are  making  unprofitably  low  rates  on  sprinkled  hazards,  but 
nevertheless,  few  underwriters  will  urge  that  the  present  tariff  allow, 
ances  for  equipments  are  liberal  enough.  They  are  being  made  more 
liberal  each  year,  but  are  always  behind  the  market.  This  means  that 
eventually  about  all  of  the  sprinkler  risks  will  be  in  the  hands  of  the 
non-boarders,  and  it  is  likely  that  two-thirds  of  the  sprinkled  risks  of 
the  United  States  are  already  there. 

"  Possibly  it  will  mean  a  repetition  of  the  experience  with  the 
New  England  mills,  which,  through  the  short  sighted  policy  of  stock 
underwriters,  were  permitted  to  go  to  the  mutuals,  and  in  fact  were 
practically  driven  to  do  so.  The  stock  companies  are  now  making 
an  expensive  effort  to  regain  these  New  England  hazards  at  about 
half  the  rates  which  would  have  retained  them.  In  insurance  as 
well  as  in  many  other  lines  of  business  it  is  easier  to  retain  than  to 
regain.  Perhaps  some  force  is  affecting  fire  insurance  akin  to  the 
law  of  gravitation.  The  present  conditions  must  seem  very  absurd 
to  large  insurers  with  well  equipped  hazards,  and  it  may  safely  be 
predicted  that  sooner  or  later  the  stock  underwriters  will  awake  to 
the  necessity  of  a  more  business-like  handling  of  the  sprinkled  risk 
problem." 

A  very  good  description  of  the  workings  of  the  system  of 
mutual  insurance,  referred  to  above,  was  given  in  an  address 
on  the  subject  by  Edward  Atkinson,  president  of  the  Boston  Manu- 
facturers, Mutual  Fire  Insurance  Company,  delivered  in  Minneapolis 
several  years  ago.    In  this  address  Mr.  Atkinson  said: 

"Applying  the  law  of  chances  to  our  factory  combination,  we  find 
that  after  establishing  all  the  safeguards  which  can  be  reasonably 
adopted  with  a  due  regard  to  true  economy  in  construction  and  use, 
the  average  chance  of  damage  to  each  risk  of  25  per  cent,  is  once  in 
about  100  to  125  years,  or  annually  in  one  out  of  100  or  125  factories. 
The  average  chance  of  a  total  loss  once  in  about  400  to  500  years  on 
one  factory,  or  one  in  a  year  out  of  400  to  500.  This  is  the  maximum 
chance,  and  since  these  figures  were  compiled  we  have  greatly  reduced 
the  chances.  These  figures  cover  our  whole  experience  from  the  begin- 
ning. Our  conclusion  is  that  when  a  sufficient  number  of  risks  are 
combined  to  make  the  sum  of  the  premiums  of  one  year  equal  to  one 
maximum  risk  taken,  it  is  safe  to  begin  business;  but  most  of  us  have 
an  annual  income  equal  to  two  or  three  maximum  risks.  It  is  possible 
to  have  two  maximum  losses,  or  several  lesser  but  important  losses  in 
the  same  year,  but  they  very  seldom  happen  in  this  order. 

"If  you  contribute  your  present  high  rates  of  premium,  you  would 
be  very  safe  to  begin  in  the  same  way,  because  twenty  members  at  5 
per  cent,  or  twenty  five  at  4  per  cent,  on  even  risks  would  suffice.  I 
should,  however,  advise  a  greater  number. 

"If  I  am  correct  in  my  judgment  that  a  flour  mill  can  be  made  as 
safe  as  a  cotton  mill,  then  see  where  you  are.  We  should  not  hesitate 
to  begin  on: 

40  mills     $30,000  each     $1,200,000    1  per  cent.  $12,000 


40  "  40,000  "  1,600,000  1  "  16,000 

60  "  60,000  "  3,600,000  1  "  36,000 

40  "  80,000  "  3,200,000  1  32,000 

20  "  100,000  "  2,000,000  1  "  20,000 


200  $11,600,000  $116,000 


"Here  would  be  200  chances  of  loss  on  a  premium  equal  to  one 
maximum  risk,  plus  taxes,  expenses  and  a  margin  over,  while  the  aver- 
age chance  of  a  total  loss  is  only  one  in  four  to  five  hundred  at  the 
maximum. 

"Now  suppose  you  put  in 

5  flour  mills    $250,000  each     $1,250,000  at  5  per  cent.  $62,500 


20  100,000  "  2,000,000  5  "  100,000 

30        "  50,000  "  1,500,000  5  "  75,ooo 

100        "  10,000  "  1,000,000  5  "  100,000 

45  elevators  20,000  "  900,000  2)  ,  "  22,500 


200  $6,650,000  $360,000 


"If  5  per  cent,  is  too  much,  lower  to  4  per  cent,  and  increase  the 
number.  But  bear  in  mind  the  rate  charged  should  be  high  to  give 
the  stability  of  a  cash  fund.  It  is  the  dividend  or  return  of  unconsumed 
premium  which  is  the  matter  of  greatest  import.  Don't  haggle  about 
rates  in  a  mutual  company  provided  they  are  equitably  adjusted.  Here 
you  have  also  200  chances  of  fire  on  $360,000  deposit,  and  only  five 
maximums  of  $250,000  each.  If  I  am  correct  in  my  judgment  of  the 
risks,  after  the  construction  is  made  good,  after  the  pumps  and  pipes 
established,  and  after  the  automatics  are  everywhere,  you  would  not 
average  a  loss  and  expense  account  exceeding  $60,000  a  year,  and  you 
would  then  save  $300,000.  On  $6,650,000  insured  on  cotton  and  woolen 
mills  our  average  chance  of  loss  would  be  less  than  $20,000  a  year. 
So  much  for  the  geneial  principles  and  methods.  You  shou.d  have 
excellent  and  skillful  officers  who  are  familiar  with  the  quality  of  your 
risks  and  the  standing  of  your  members.  The  latter  is  essential  to  suc- 
cess. The  whole  system  depends  upon  mutual  good  faith  and  confi- 
dence in  each  other.  The  integrity  of  the  member  is  as  essential  an 
element  as  the  quality  of  the  risk.  We  have  had,  in  our  company,  but 
a  single  suspicion  of  a  fire  being  set  by  the  owner,  and  after  ten  years 
that  suspicion  was  removed  by  the  confession  of  the  real  incendiary." 


Correspondence. 


Communications  on  all  subjects  of  Interest  to  street  railway  managers  are 
solicited.  Names  of  correspondents  may  be  withheld  from  publication  If  de- 
sired, but  must  be  known  to  the  editors.  The  correspondent  alone  Is  responsi- 
ble for  his  statements  and  opinions,  not  the  editors. 


St.  Joseph,  Mich.,  August  15,  1894. 
Editors  Street  Railway  Journal: 

Sunday,  August  12,  the  Associated  Press  sent  out  a  lot  of  dispatches 
in  regard  to  a  riot  caused  by  an  attempt  to  tear  up  the  street  railway 
tracks  Sunday  morning  at  about  four  o'clock,  in  Benton  Harbor, 
Mich.,  and  stated  that  I  had  shot  an  alderman  while  in  discharge  of 
his  duty.    The  facts  of  the  case  are  these: 

The  Street  Railway  Company  constructed  in  November,  1892,  two 
squares  of  tracks  on  Main  and  Sixth  Streets  running  to  Territorial 
Street,  under  the  terms  and  provisions  of  an  ordinance  passed, 
accepted  and  approved  August  17,  1892,  the  same  continuing  on  Terri- 
torial Street  and  other  streets  to  the  east  city  limits.    On  June  7, 

1893,  the  City  Council  agreed  with  the  Railway  Company  to  repeal 
that  portion  of  the  ordinance  on  Territorial  Street,  and  change  the 
same  to  Main  Street,  with  the  understanding  that  the  property  owners 
were  to  pay  the  railway  company  $1  per  foot  to  develop  their 
property  on  Main  Street.  Last  June  the  financial  depression 
caused  them  trouble  and  they  could  not  raise  the  money.    In  May, 

1894,  the  ordinance  expired  by  limitation,  this  company  claiming 
no  further  rights  under  it.  On  August  6,  1894,  the  property  owners 
and  this  company  came  to  an  agreement.  That  night  the  Council 
passed  a  resolution  repealing  the  ordinance  of  June  7,  and  requesting 
the  company  to  remove  the  tracks  at  once. 

I  met  the  Council  Committee  on  Thursday,  August  9,  and  agreed 
to  change  the  grade  of  2,000  ft.  of  track,  move  all  poles  to  the  curb 
line,  free  of  expense  to  the  city.  I  also  agreed  to  see  that  my  track 
was  planked  with  good  three  inch  plank.  The  original  grade  was  es- 
tablished by  the  city  engineer,  and  tracks  were  laid  according  to  his 
slakes.  The  two  farmers  on  the  committee  said  I  should  pave  with 
cedar  blocks.  I  declined  to  do  it,  as  the  planking  was  considerably 
better  than  the  cedar  blocks  with  sap,  being  the  kind  they  are  using  for 
paving.  Without  authority  of  law  or  even  a  resolution  from  the  City 
Council,  two  aldermen  of  the  State  Committee,  with  one  of  the  paving 
contractors,  three  policemen,  four  wagons  and  a  gang  of  thirty  labor- 
ers, at  the  unseasonable  hour  of  four  o'clock,  and  on  Sunday  morning, 
proceeded  to  destroy  my  company's  tracks.  I  appealed  to  the  deputy 
sheriff  after  twelve  o'clock  Saturday  night,  and  at  his  request  and 
knowledge  furnished  him  a  posse  of  five  men  and  myself,  four  guns.  I 
ran  a  car  to  the  scene  of  action  and  the  rioters  and  track  destroyers 
upon  its  approach  began  to  throw  blocks  and  planks  on  the  track  and 
proceed  with  picks  to  dig  up  the  track.  During  the  riotous  proceed- 
ings and  while  the  sheriff  was  trying  to  make  them  desist,  my  gun  was 
accidentally  discharged  from  the  front  platform  of  the  car,  the  contents 
striking  the  gate  of  the  car  and  going  into  the  ground,  with  the  excep- 
tion of  two  No.  2  shot  striking  one  of  the  aldermen,  who  was  some 
distance  away.  One  shot  lodged  in  the  thumb,  just  under  the  skin, 
and  the  other  one  lodged  in  the  front  part  of  the  leg  just  above  the 
knee.  I  assured  them  at  the  time  that  it  was  an  accidental  discharge 
of  the  gun.  Not  until  the  accidental  discharge  of  the  gun  was  heard 
did  the  sheriff  have  possession  of  the  field.  They  gave  me  no  time  to 
appeal  to  the  courts  for  relief,  and  I  knew  nothing  of  it  until  late  Sat- 
urday night. 

At  the  time  of  the  trouble  and  arrest  I  was  in  full  possession  of 
the  property,  and  after  giving  bonds  and  turning  the  property  over  to 
the  sheriff  for  protection,  I  returned  to  my  office  in  St.  Joseph,  After 
all  of  us  had  left  the  property,  and  the  sheriff  had  taken  charge  of  it  for 
protection,  he  allowed  the  riotous  work  to  begin  again,  and  they  suc- 
ceeded in  destroying  the  track,  to  the  utter  disgust  of  a  large  number 
of  taxpayers  and  citizens  who  so  badly  needed  the  road  to  Morton's 
Hill.  A  petition  had  been  circulated  among  the  property  owners  and 
citizens  of  the  East  Side,  known  as  Morton's  Hill,  and  subscriptions 
had  been  taken  for  the  further  extension  of  this  track.  I  declined  to 
give  my  version  of  the  affair  to  the  Associated  Press,  through  the 
advice  of  the  railway  company's  attorney.  Doubtless  this  was  a  mis- 
take, which  time  will  prove,  but  with  the  Street  Railway  Press  and 
people  I  desire  to  keep  the  good  name  I  have  had  among  them  for  the 
past  twelve  or  fifteen  years.  VV.  Wurih  Bean. 


Established  1884. 


J  as.  H.  McGraw,  Managing  Editor.  C.  B.  Fairchild,  Editor. 

H.  W.  Pool,  Advertising  Department.  H.  W.  Blake,  Associate  Editor. 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co. , 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 


The  New  York  State  Street  Railway  Associ- 
ation, as  announced  elsewhere,  will  hold  its  twelfth  annual 
meeting  at  Syracuse  on  the  18th  of  this  month.  The 
papers  to  be  read  are  upon  subjects  very  pertinent  to  the 
operation  of  street  railway  properties,  and  new  methods 
having  a  practical  bearing  upon  railway  economy  will  un- 
doubtedly be  described.  The  New  York  State  Associa- 
tion has  had  a  most  successful  history,  and  has  been  of 
great  benefit  to  the  industry  in  this  state.  According  to 
the  present  indications  there  will  be  a  very  large  number 
of  attendants  at  Syracuse,  and  a  pleasant  time  may  be  ex- 
pected by  all. 

Three  Other  State  Associations,  those  of  Ohio, 
Pennsylvania  and  Michigan,  hold  their  annual  conventions 
during  September,  and  a  number  of  similar  meetings 
have  been  held  in  other  states  during  the  past  summer. 
The  number  of  state  associations  is  constantly  on  the  in- 
crease, and  as  the  advantages  secured  by  them  become 
better  appreciated,  we  believe  that  similar  bodies  will  be 
organized  in  other  states.  The  regular  meetings  are 
looked  forward  to  with  pleasure  by  the  delegates  and 
others  who  attend,  as  presenting  opportunities  for  im- 
provement as  well  as  social  enjoyment.  In  no  better  way 
can  managers  in  different  cities  become  acquainted  with 
each  other  and  compare  details  of  practice  as  at  these 
times.  Even  from  a  pecuniary  standpoint,  the  informa- 
tion gained  upon  economic  devices  and  practice  at  con- 
ventions will  usually  more  than  repay  many  times  over 
the  time  and  expense  of  attending.  No  one  in  any  exten- 
sive business  is  so  well  posted  in  all  its  details,  as  to  be 
unable  to  learn  some  points  of  others,  and  this  is  particu- 
larly so  in  a  new  industry  like  that  of  operating  street 
railways.  But  state  associations  have  other  functions 
than  those  of  a  purely  instructive  or  social  nature.  They 
can  help  to  unite  the  street  railway  owners  of  a  state 
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against  vicious  legislative  oppression  or  other  blackmailing, 
can  provide  a  body  through  which  concerted  action  can  be 
taken  to  procure  cheaper  insurance,  more  liberal  treat- 
ment from  municipal  authorities,  or  in  a  thousand  other 
ways  be  of  benefit  to  its  members.  For  these  reasons  a 
more  general  membership  of  street  railway  companies  in 
their  state  associations  is  desirable.  For  these  reasons, 
too,  an  effort  should  be  made  by  each  member  company 
to  be  represented,  because  while  all  these  results  are  not 
accomplished  at  any  one  meeting,  the  advice  and  sugges- 
tions of  all  are  invited;  besides,  a  member  who  misses  any 
number  of  meetings  of  a  body  of  this  kind  is  apt  to  lose 
interest  in  its  aims  and  results — something  which  would 
not  occur  were  he  to  keep  acquainted  and  in  touch  with 
the  body  by  regular  attendance. 

The  Use  of  Accumulators,  in  direct  current  incan- 
descent lighting  stations  to  average  the  load  on  the 
generators  and  engines,  is  quite  common  in  Europe,  and 
is  growing  in  favor  in  this  country.  Under  certain  con- 
ditions, i.  e.,  where  the  maximun  load  is  required  for  only  a 
few  hours  out  of  the  twenty-four  and  the  average  out- 
put is  considerably  below  the  capacity  of  the  plant,  the 
addition  of  batteries  has  been  found  economical,  both 
from  an  operating  standpoint  and  as  a  method  of  increas- 
ing the  station's  capacity.  The  subject  of  the  use  of 
storage  batteries  in  stations  was  ably  discussed  at  the 
Milwaukee  Convention  in  its  application  to  railway  needs, 
but  the  system  has  not  been  put  into  practice  in  this  coun- 
try, nor  had  it  been  applied  to  electric  railway  service 
abroad,  so  far  as  we  know,  until  its  adoption  recently  by 
the  Zurich  electric  railway.  A  description  of  this  road, 
which  is  published  on  another  page,  gives  full  particulars 
of  the  details  of  arrangement.  The  accumulator  system 
is  especially  desirable  for  small  roads  on  account  of  the 
violent  variations  of  current,  and  as  the  Zurich  railway 
operates  an  average  of  only  nine  cars,  the  value  of  the 
system  for  a  road  of  this  size  will  be  thoroughly  tested, 
The  method  of  regulation  adopted,  however,  that  of 
switching  cells  in  and  out,  is  not  as  simple  as  that  involv- 
ing the  use  of  a  "booster,"  in  the  manner  explained  by 
Mr.  C.  O.  Mailloux  at  the  last  Convention.  Not  only  is 
there  less  complicaton  in  the  booster  regulation,  but  the 
number  of  battery  cells  required  is  smaller  and  they 
are  always  charged  and  discharged  equally — an  impor- 
tant point. 

The  Destruction  of  Water  Pipes  by  the  return  cir- 
cuit through  electrolytic  action,  is  now,  perhaps,  the  chief 
argument  made  against  the  introduction  of  electric  rail- 
ways in  cities  where  trolley  lines  have  not  yet  been  admit- 
ted. General  knowledge  of  the  existence  of  this  popularly 
supposed  universal  accompaniment  of  electric  railway 
service  is  of  comparatively  recent  date,  and  the  average 
opponent  of  electric  railways  is  not  fully  posted  in  regard 
to  its  exact  methods  of  destruction  or  the  causes  for  its 
existence.  It  is  enough  for  him,  however,  that  it  is  an 
ever  present  foe  whose  deleterious  action  is  hidden  from 
view,  and  hence  of  any  imaginable  magnitude.  Elec- 
trolysis has,  therefore,  assumed  in  these  later  times  the 
place  formerly  occupied  in  the  minds  of  trolley  road 
obstructionists  by  telephone  interference,  and  the  danger 
of  the  500  volt  circuit  to  habitants  of  the  street.  Unfortu- 
nately, this  fear  has  been  greatly  strengthened  in  the 
minds  of  many  citizens  through  exaggerated  reports  of 
city  engineers  on  troubles  experienced  with  the  water  pipe 
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systems  in  some  places,  and  has  finally  grown  into  convic- 
tion, by  undoubted  evidences  of  corrosion  in  cities  using 
old  fashioned  and  badly  constructed  railway  systems. 
But  as  the  early  faults  of  electric  roads  have  been  cor- 
rected, or  so  far  minimized  as  to  present  no  practical 
disadvantages,  so  it  is  certain  that  the  danger 
of  electrolysis  can  be  entirely  eliminated  by  the 
adoption  of  scientific  precautions  and  care  in  the 
construction  of  the  return  circuit.  According  to  the  well 
known  law  of  electric  currents,  electricity  will  flow  be- 
tween two  points  of  different  potential  by  as  many  paths 
as  may  be  presented,  the  amount  of  current  in  each 
depending  upon  the  conductivity  of  the  circuit.  The  first 
and  most  important  rule,  therefore,  for  preventing  any 
electricity  returning  by  the  water  pipe  system  of  a  city, 
is  to  make  the  rail  return  of  as  good  conductivity  as  pos- 
sible. This  can  be  done  by  bonding  the  rails  so  that  the 
resistance  at  the  joints  shall  be  no  greater  than  at  any 
other  points  of  the  line.  It  is  well,  too,  to  waterproof  all 
places  where  there  is  a  contact  between  copper  and  iron 
to  prevent  local  action,  and  to  provide  alternate  paths  by 
cross  bonding  with,  perhaps,  supplementaries  in  case  there 
should  be  a  breakage  in  the  bonds  at  any  joint.  Overhead 
return  feeders  to  supplement  the  rail  return  should  also 
be  used  from  points  having  a  considerably  higher  poten- 
tial than  the  bus  bar  at  the  station,  as  indicated  by  the  volt- 
meter. It  is,  of  course,  not  enough  that  the  return  circuit 
should  have  as  high  a  conductivity  as  the  outgoing  cir- 
cuit, as  any  action  on  the  water  pipes  depends  entirely  upon 
the  difference  of  potential  between  points  of  the  return  cir- 
cuit. All  pipes  in  the  neighborhood  of  the  station,  which 
show  a  positive  potential  as  compared  with  the  generator 
ground  plate,  should  also  be  electrically  connected  with 
it.  To  assist  in  making  potential  measurements  between 
the  track  or  pipes  at  any  points  on  the  system  and  the 
bus  bar  at  the  station  to  which  all  such  measure- 
ments should  be  referred,  we  believe  it  would  prove  very 
convenient  to  run  a  system  of  small  copper  or  galvanized 
iron  testing  wires  reaching  to  every  part  of  the  line.  They 
could  be  carried  on  the  feeder  poles,  and  should  be  provided 
at  frequent  intervals  with  junction  boxes  at  which  connec- 
tions could  be  made.  The  cost  of  such  an  overhead  sys- 
tem would  be  slight,  and  the  wires  could,  if  deemed  desir- 
able, be  used  also  for  a  telephone  dispatching  service  or 
emergency  patrol  system  in  connection  with  the  operation 
of  the  road.  Prof.  Jackson  points  out  in  a  paper  printed 
in  another  column  that  danger  can  be  avoided  by  the 
construction  of  a  good  ground  return.  And  as  the  slight 
additional  cost  of  a  good  return  over  a  poor  return  cir- 
cuit would  undoubtedly  be  made  up  to  the  railway  com- 
pany many  times  over  during  a  few  years  of  operation, 
through  the  saving  of  power  alone,  independent  of  other 
considerations,  the  most  evident  economic  rules  would 
dictate  such  construction 


Do  You  Know  that  the  Thirteenth  Annual  Conven- 
tion of  the  Street  Railway  Association  is  to  be  held  in 
Atlanta,  Ga.,  on  October  17,  18  and  19  proximo? 

Do  you  know  that  your  presence  will  add  to  the  suc- 
cess of  the  Convention;  that  there  is  an  enthusiasm  born 
of  numbers  that  can  be  created  in  no  other  way? 

Do  you  know  that  you  will  be  greatly  benefited  from 
participating  in  the  proceedings,  and  from  the  opportunity 
that  you  will  have  to  confer  personally  with  others  en- 
gaged in  the  same  occupation  as  yourself? 


Do  you  know  that  a  little  vacation  will  do  you  good, 
and  that  you  will  return  to  your  duties  better  equipped 
mentally  and  physically  for  your  work? 

Do  you  know,  if  you  are  a  Northern  man,  that  you  owe 
it  to  yourself  to  pay  a  visit  to  the  South  in  order  to  correct 
your  preconceived  notions  of  the  character  of  its  people, 
its  climate,  and  its  natural  resources? 

Do  you  know,  if  you  are  a  Southern  man,  that  a  duty 
devolves  upon  you  to  meet  and  welcome  your  Northern 
visitors  and  assist  them  in  studying  the  resources  and 
natural  advantages  of  the  South,  and  informing  them  of 
the  grand  possibilities  that  await  investment  in  Southern 
enterprises;  and  do  you  know  that  you  can  learn  from 
them  many  things  that  will  help  you  to  more  successfully 
manage  your  street  railway  properties? 

Do  you  know,  if  your  home  is  on  the  Pacific  Coast, 
that  it  is  time  you  became  identified  with  the  affairs  of 
the  American  Street  Railway  Association,  and  through  it 
to  let  the  fraternity  know  of  the  splendid  service  which  is 
maintained  in  some  of  your  cities,  and  what  discoveries 
you  have  made  in  the  way  of  improved  appliances  and 
methods  of  operation? 

Do  you  know,  if  you  are  a  manufacturer  of  street 
railway  supplies,  that  the  South  is  entering  upon  a  period 
of  the  broadest  and  most  rapid  development  of  any  in  its 
history,  with  improved  credit,  and  that  its  cities,  especially 
the  coast  cities,  are  bound  to  grow,  with  a  corresponding 
increase  of  street  railway  mileage,  so  that  at  present,  here 
is  the  most  promising  field  for  street  railway  development 
in  the  near  future  of  any  section  of  the  country,  and  that 
now  is  the  time  for  you  to  bid  for  this  anticipated  trade? 

Do  you  know  that  a  trip  through  the  South  during 
the  month  of  October  will  be  a  most  delightful  one,  as 
the  climate  at  this  season  of  the  year  is  superb?  You  will 
see  the  cotton  pickers  at  work,  and  in  the  rice  and  sugar 
regions  the  process  of  harvesting  these  crops,  and  be  in- 
terested in  the  great  stretches  of  yellow  pine  forests,  and 
in  studying  the  turpentine  industry,  together  with  "  the 
grasshopper  and  sweet  potato  vine."  You  will  be  sur- 
prised at  the  numerous  lumber  mills  along  the  railway 
lines,  the  little  hamlets  with  their  weather  beaten  homes 
and  the  numerous  negro  cabins,  and  interspersed  every- 
where between  the  fertile  regions,  the  characteristic  red 
and  crumbling  banks  of  the  ridges  and  gullies,  the  result 
of  the  heavy  rainfall  to  which  most  of  the  Southern  re- 
gion is  subject. 

Do  you  know  that  your  reception  and  entertainment 
will  be  more  cordial  and  on  a  grander  scale  than  at  any 
previous  meeting  of  the  Association?  You  will  have  a 
chance  to  test  the  proverbial  hospitality  of  the  cheery 
Southern  people  and  listen  to  the  eloquence  of  their  fa- 
mous orators. 

Do  you  know  that  this  trip  will  afford  a  rare  oppor- 
tunity for  the  men  who  fought  on  either  side  during  the 
the  late  unpleasantness  to  visit  old  battlefields  and  his- 
torical points  which  are  more  numerous  in  the  vicinity  of 
Atlanta,  and  more  easily  reached  than  those  of  almost  any 
other  section  of  the  country? 

Do  you  knoiv  that  a  special  train  will  be  run  from 
New  York  and  probably  from  other  central  cities  to  At- 
lanta, which  will  give  an  opportunity  for  friends  to  make 
the  trip  together,  and  an  opportunity  to  make  acquaint- 
ance that  will  add  greatly  to  the  pleasure  of  the  trip? 
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A  Street  Railway  Mutual  Insurance  Company — 

would  such  an  organization  be  possible,  profitable  and  a 
permanent  benefit  to  the  industry?  Sixty  years  ago  Zacha- 
riah  Allen  filled  his  cotton  mill  with  the  best  fire  extin- 
guishing apparatus  then  known,  and  asked  an  abatement 
of  the  insurance  rates  charged.  "  No,"  was  the  re- 
ply, "a  cotton  mill  is  a  cotton  mill;  the  rate  is  2^  per 
cent."  "Then,"  said  Mr.  Allen,"  cotton  and  woollen  mills 
will  insure  themselves."  He  at  once  organized  the  Manu- 
facturers' Mutual  Fire  Insurance  Company,  of  Providence, 
on  which  nearly  all  the  present  "factory  mutuals"are 
modeled.  The  rates  of  premium  on  the  Allendale  mills 
are  to-day  less  than  $0.40  per  $100  net,  and  the  stock 
insurance  companies  are  doing  their  utmost  by  extreme 
concessions  in  rates  to  win  back  the  enormous  and  highly 
"preferred"  business  which  has  been  lost  to  them  by 
the  enlightened  competition  of  these  "mutual"  com- 
panies. 

*  *  *  *  * 

The  street  railway  managers  of  to-day  are  in  a  posi- 
tion to  sympathize  with  the  cotton  mill  owners  of 
1835.  The  stock  insurance  companies,  frightened  at  the 
increasing  number  of  destructive  fires,  attributed,  though 
often  quite  unreasonably,  to  electricity,  are  refusing  to 
sufficiently  discriminate  between  the  best  and  most  highly 
protected  street  railway  risks  and  the  poorer  ones,  and 
many  companies  are,  indeed,  disposed  to  with- 
draw wholly  or  in  part  from  this  field.  Now  it  is 
emphatically  wrong  to  say  in  effect  that  "a  street  railway 
risk  is  a  street  railway  risk."  As  Mr.  Higgins  has  pointed 
out  elsewhere  in  this  issue,  there  have  been  grave  engin- 
eering mistakes  made  in  the  highly  stimulated  street 
railway  construction  of  the  past  few  years,  and  these 
mistakes  have  not  only  cost  money,  but  have  unreason- 
ably prejudiced  the  whole  industry  in  the  minds  of  the 
underwriters.  W e  firmly  maintain  that  most  existing  power 
station  and  car  house  risks  may  easily  be  placed  in  the 
"  preferred  "  class  by  the  adoption  of  methods  and 
apparatus  for  the  extinguishment  of  fires  which  have 
proven  so  successful  in  other  industries.  Street  railway 
companies,  in  their  own  interest— since  the  destruction  of  a 
power  station  or  an  equipment  of  cars  means  a  far  greater 
loss  of  income  and  profits  than  can  be  measured  by  the 
insurance  settlement — should  be  the  first  to  seek  the  ways 
and  means  of  reducing  the  real  fire  hazard  to  a  minimum. 

*  *  *  *  * 

But  suppose  the  stock  insurance  companies  refuse  to 
recognize  the  possibility  of  sufficiently  protecting  power 
stations  and  car  houses,  and  insist  upon  high  rates,  merely 
because  "  electricity  is  dangerous"  or  "  there  have  been  x 
street  railway  fires  during  the  past  year?"  Would  it  then 
be  wise  for  the  street  railway  companies  which  have 
thoroughly  protected  their  plants,  to  organize  themselves 
into  a  mutual  company  for  self  insurance?  Five  years  ago, 
the  answer  would  have  been  a  negative.  The  investiga- 
tions of  Messrs.  Wyman  and  Woodworth,  in  behalf  of  the 
American  Street  Railway  Association,  disclosed  a  decided 
indifference  upon  the  subject  among  street  railway  man- 
agers. It  was  felt  that  the  real  danger  of  fire  among  the 
horse  barns  and  car  houses  of  that  period  was  sufficient 
to  justify  the  insurance  rates  then  charged,  and 
that  there  was  doubt  as  to  the  ability  of  the  industry  to 
support  a  mutual  company.  The  situation  has  changed, 
however,  since  that  time.  The  general  condition  of  our 
street  railway  plants  has  greatly  improved  with,  and  in 
spite  of,  the  introduction  of  electricity,  and  gross  insurable 


values  have  enormously  increased;  while  both  the  actual 
and  the  proportionate  cost  of  insurance  has  become  so 
great  as  to  call  for  serious  discussion  of  remedies.  It 
seems  probable  that  the  field  is  now  sufficiently  large  to 
support  a  conservatively  managed  mutual  company, 
underwriting  only  such  selected  risks  as  can  be  brought 
up  at  once  to  a  high  standard  of  excellence  in  the  matter 
of  fire  protection.  Such  a  company,  with  a  substantial 
guarantee  fund  and  with  rigid  rules  governing  the  ad- 
mission of  new  members,  would  inspire  confidence  and 
would  rapidly  gain  ground.  It  would  probably  largely 
reduce  the  present  average  cost  of  insurance  in  competi- 
tion with  the  stock  companies,  burdened  as  they  are  with 
heavy  expenses,  the  amount  of  the  reduction  depend- 
ing, of  course,  on  the  volume  of  business  to  be  se- 
cured. The  fear  of  assessments  urged  against  mutual 
companies  has  little  force.  The  gross  rates  charged  ought 
to  be  high  enough  to  mark  the  practical  limit  of  responsi- 
bility assumed  by  each  member — the  dividends  returned 
being  greater  or  less  according  to  losses  and  to  business 
management.  The  liability  to  assessment,  therefore, 
would  become  in  effect  a  dead  letter,  although  it  should 
always,  of  course,  be  an  integral  part  of  such  an  insurance 
organization,  because  of  its  moral  effect  in  giving  stability 
to  the  company's  promises.  On  this  matter  of  assess- 
ments, Edward  Atkinson  says  of  his  own  company,  "One 
or  two  assessments  were  made  in  the  early  history  of  the 
business  over  forty  years  ago — none  since.  We  have  twice 
returned  the  whole  premium;  the  interest  and  profits  on  a 
change  of  investments  in  certain  years  covering  small 
losses  and  all  expenses." 

***** 
Finally,  the  whole  problem — if  it  is  found  on  further 
examination  that  the  field  is  now  sufficiently  large  to 
support  a  mutual  company — is  one  of  management. 
Commencing  with  the  association  for  self  insurance  of  a 
few  strong  and  well  protected  companies  who  would 
select  officers  widely  and  favorably  known  in  the  street 
railway  and  insurance  field,  we  believe  that  other  com- 
panies would  cheerfully  adopt  such  apparatus  and  comply 
with  such  regulations  as  would  make  them  "  preferred 
risks,"  and  would  seek  admission  as  members.  It  is  true 
that  there  are  unsuccessful  and  discredited  'mutual  com- 
panies in  the  field.  In  most  cases,  however,  it  is  found 
that  in  the  necessity  which  is  upon  them  of  meeting 
expenses  and  losses  within  too  narrow  a  field  they  have 
invaded  other  industries  and  have  accepted  poor  risks — 
some  even  which  may  have  previously  been  utterly  re- 
jected by  the  stock  companies  at  any  rates.  The  whole 
question  of  meeting  this  insurance  problem  in  the  best 
possible  manner  should  be  freely  discussed  at  Atlanta, 
both  in  convention  and  in  those  exceedingly  valuable 
and  private  "experience  meetings"  which  form  so  im- 
portant a  feature  of  our  annual  gatherings. 


The  Terre  Haute  Street  Railway  Company  netted 
large  receipts  during  the  great  harness  race  meeting  held 
in  that  city  last  month.  A  total  of  $91,000  was  offered  by 
the  Terre  Haute  Fair  Association  for  a  single  week  of 
trotting  and  pacing,  and  as  the  weather  was  excellent  the 
electric  railway  company  was  largely  benefited  by  the 
meeting.  Each  evening  when  the  races  were  finished 
both  President  Harrison  and  Superintendent  Burke  were 
at  the  entrance  gate  to  facilitate  matters,  and  notwith- 
standing the  large  number  of  cars  put  on  the  race  track 
line,  the  same  schedule  was  maintained  on  all  branches. 
One  night  one  car  on  this  line  drew  five  trailers  all  of  which 
were  loaded,  the  estimated  number  on  the  train  being  700. 
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The  Street  Railway  System  of  Montreal,  Can. 


Montreal,  the  largest  city  of  our  extensive  Northern 
neighbor,  Canada,  is  an  ideal  city  from  a  street  railway 
standpoint.lt  is  at  the  head  of  navigation  on  the  St.  Law- 
rence River,  and  with  its  substantial  stone  quays  and 
warehouses  extends  along  the  river  front  for  six  or  seven 
miles.  A  mile  and  a  half  from  the  river  rises  Mount 
Royal  which  has  been  transformed  by  the  inhabitants  of 
the  city  into  a  magnificent  park.  This  acclivity  helps  to 
confine  the  business  and  manufacturing  districts  of  the 
city  to  the  side  of  the  river,  making  the  local  transporta- 
tion system  an  important  factor  in  the  city's  activity. 

The  Montreal  Street  Railway  Company,  which 
operates  all  of  the  lines  of  the  city,  with  the  exception  of 
a  short  eight  mile  line  belonging  to  the  Montreal  Park  & 
Island  Railroad  Company,  was  chartered  in  i86t,  and 
up  to  a  recent  date  operated  all  of  its  cars  by  horse 
power.  The  road  has  now,  however,  an  excellently  well 
arranged  electric  system,  and  the  cars  are  carrying  large 
numbers  of  passengers. 


mantine  plaster,  which  insures  thorough  insulation.  The 
switchboard  appliances  are  of  the  Westinghouse  type. 

The  exhaust  steam  from  each  engine  is  taken  care  of 
by  an  independent  condenser  of  the  Worthington  type, 
12  ins.  and  15  ins.  X  10  ins.  The  circulating  water  is 
taken  from  the  canal  through  a  main  twenty  inches  in 
diameter,  running  through  the  boiler  and  engine  room, 
having  connection  for  each  pump.  The  hot  water  is 
returned  to  the  outgoing  main  and  from  there  to  the 
canal;  part  of  this  water  is  taken  off  for  boiler  feed. 

The  boiler  room,  which  is  100  X  125  ft.,  contains 
twelve  boilers  of  the  double  flued  Lancashire  type,  built 
by  Daniel  Adamson,  of  Manchester,  England.  The  flues 
are  solid  welded  and  jointed  together  with  Adamson's 
patent  flanged  joint.  The  boilers  are  rated  at  250  h.  p. 
each,  on  the  thirty  pounds  of  water  per  hour  basis.  They 
are  fitted  with  a  dead  load  safety  valve,  which  is  the  one 
nearest  the  front.  Then  comes  the  steam  nozzle,  which 
is  six  inches  diameter.  Next  in  turn  is  the  low  water  and 
safety  valve  combined,  and  then  the  manhole  with  the 
government  pop  valve  on  the  cover.    The  boilers  are  built 
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FIG.  1. — INTERIOR  OF  WILLIAM  STREET  POWER  STATION -MONTREAL  STREET  RAILWAY  CO. 


The  power  station  of  the  company  is  shown  in  Fig. 
2.  It  is  of  brick  and  Montreal  bluestone,  and  is  located 
at  the  corner  of  McCord  and  William  Streets,  with  a 
frontage  on  William  Street  of  about  350  ft.  The  engine 
room,  which  is  200  X  80  ft.,  contains  cross  compound 
Corliss  engines  of  600  rated  h.  p.  each,  built  by  John 
Laurie  &  Brother,  engineers,  of  Montreal.  The  cylinders 
are  twenty-four  and  forty-eight  inches  in  diameter  and 
four  feet  stroke,  and  the  rated  speed  about  sixty-eight  revo- 
lutions per  minute,  which  gives  a  periphery  speed  on  the 
twenty-two  foot  flywheel  of  nearly  5,000  ft.  per  minute 
To  each  of  the  first  three  engines  are  attached  four  Gen- 
eral Electric  200  k.  w.,  bipolar  generators,  built  at  the  Can- 
adian works  of  that  company  at  Peterborough.  Each  of 
the  remaining  three  engines  will  drive  two  General  Electric 
multipolar  generators  of  300  k.  w.  each,  by  one  pulley  and 
friction  clutches.  The  belts  used  are  three  ply,  twelve 
being  twenty-four  inches  wide  and  three  fifty-four  inches 
wide.  Two  cranes  of  ten  tons  capacity  each  operate  in 
the  engine  room.  Peerless  engine  oil,  manufactured  by 
Samuel  Roger  &  Company,  is  used  for  lubrication. 

The  switchboard  extends  entirely  across  one  end  of 
the  room,  as  shown  in  Fig.  1.  It  is  built  of  hollow  bricks 
made  of  terra  cotta  lumber  and  cemented  over  with  ada- 


of  nine  sixteenths  inch  steel  plate, with  eleven  sixteenths  end 
plates,  double  riveted  on  the  transverse  seams  and  butt 
joints  and  straps,  and  quadruple  riveted  on  the  longitudi- 
nal seams,  and  capable  of  carrying  a  working  pressure  of 
125  lbs.  per  square  inch. 

The  gases  from  the  furnaces  pass  along  the  flues  and 
return  under  the  boilers  and  go  back  by  the  sides  into 
the  main  flue  at  the  back.  The  temperature  of  the  gases 
leaving  the  boilers  is  450  degs.  From  there  they  pass 
into  a  fuel  economizer  of  the  Green  type,  made  by  the 
Fuel  Economizer  Company,  of  Matteavvan,  N.  Y.,  and 
also  of  Wakefield,  England,  which  reduces  it  consider- 
ably, at  the  same  time  raising  the  temperature  of  the 
feed  water  from  80  degs.  to  260  degs.  A  by  pass  is  ar- 
ranged for  passing  the  gases  direct  to  the  chimney,  to  allow 
of  inspection  and  repairs  to  the  economizer.  Stratton 
separators,  Chapman  valves  and  Schaffer  &  Budenberg 
gauges  are  used.  Water  is  fed  to  the  boilers  by  four 
Northey  pumps,  manufactured  by  the  Northey  Manu- 
facturing Company,  of  Toronto. 

The  chimney,  the  highest  in  the  city,  is  190  ft.  above 
the  fire  grate  and  gives  a  draft  equivalent  to  a  column  of 
water  of  one  and  one-eighth  inches.  The  core  of  the 
chimney  is  circular  in  section,  and  nine  feet  inside  diam- 
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eter,  built  with  an  air  space  all  the  way  up;  the  external 
wall  is  eighteen  feet  on  a  side  at  the  bottom. 

The  steam  piping  is  made  of  solid  welded  tube  cov- 
ered with  Asbestos  block  covering.  The  main  header 
where  it  enters  the  engine  room  is  eighteen  inches  diam- 
eter, diminishing  as  it  extends  on  either  side.  The  flanges 
are  made  from  three-quarters  of  an  inch  steel  plate  and 
pressed  from  the  solid  plate.  The  pipes  are  made  doubly 
secure  by  means  of  wrought  iron  bands  being  shrunk  on 
the  body  of  the  pipe.  The  hoop  pipes  from  the  header  to 
the  engine  are  seven  inches  diameter,  and  bent  by  John 
McDougall,  engineer,  of  Montreal,  as  were  also  the  six 
inch  pipes  connecting  from  the  boilers. 

Coal  to  the  boiler  is  brought  in  on  aside  tipping  car- 
riage which  holds  1,400  lbs.  and  runs  on  a  specially  pre- 
pared track  from  the  coal  yard.  The  yard  when  fitted 
up  will  be  capable  of  storing  2,000  tons  of  coal.  The 
ashes  are  got  rid  of  in  a  very  simple  and  efficient  manner 
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by  means  of  doors  in  front  of  the  boiler,  through  which 
they  are  passed  into  the  ash  pit  below. 

The  line  of  the  company  has  a  length  of  sixty-four 


The   rolling  stock  is  of  Canadian  manu- 
facture and  consists  of  150  box  cars  and  twenty- 
five  open  cars,  together  with  a  large  number 
of  trail  cars,  consisting  principally  of  the  box 
and  open  horse  cars  formerly  used.    The  com- 
pany also  has  five  special  open  trailers  and  ten 
special  box  trailers.    The  box  car  bodies  meas- 
ure in  length  from  twenty-six  to  sixteen  feet 
inside  measurements.    The  cars  are  mounted 
on  Blackwell,  Brill  and  Bemis  trucks,  and  are 
equipped  with  a  number  of  different  types  of 
motors  including  the  Westinghouse,  No.  3  and 
No.  12,  Royal  and  General  Electric,  of  which  the 
Edison  and  W.  P.  50  types  are  used.  Steel 
gearing  is  mainly  employed  for  the  motor  equip- 
ment, having   been  found    preferable  to  any 
other.      The  cars  are  equipped 
with    foot   gongs,    sand  boxes, 
Clendinning   stoves,  etc.  New 
Haven   registers  are  used  on  a 
number  of  the  cars,  but  fare  boxes 
carried  by  the  conductor,  and  in 
which  the  passenger  deposits  his 
own  fare,  are  also  employed.  St. 
Thomas  wheels  and  wheels  from 
the  foundry  of  John  McDougall 
are  used.    Some  of  the  cars  are 
equipped    with   the  Ives  fender 
manufactured    in  Montreal,  and 
some  have  a  special  fender  man- 
ufactured by  the  street  railway 
company    itself.      The  orlling 
stock    of     the     company  also 
includes     four    snow  sweepers 
manufactured    by     Ahearn  & 
—MONTREAL  STREET         Soper,  one  snow  plow  and  two 

extension  tower  wagons.    A  num- 
ber of  other  snow  sweepers  are 
under  construction  for  the  company. 

The  car  house  of  the  company  is  250  X  103  ft.,  and 
contains  nine  tracks  in  groups  of  three,  located  eleven 


FIG.  3.— BOILER  ROOM— MONTREAL  STREET  RAILWAY  CO. 


miles  with  a  maximum  grade  of  10  per  cent,  for  a  dis- 
tance of  200  ft.  The  sharpest  curves  are  of  forty-five  and 
fifty  feet  radius.  Both  wood  and  iron  poles  are  used. 
The  trolley  wire  is  of  No.  00  hard  drawn  copper  and  the 
feed  wire  of  No.  0000  with  solid  weatherproof  covering. 
The  return  circuit  employs  sixteen  No.  0000  copper 
feeders.  The  rails  are  bonded  with  No.  4  wire  which 
is  soldered  into  rivets  driven  in  the  rail. 


feet  from  center  to  center.  It  is  a  substantial  building  of 
brick  and  stone. 

The  company  is  also  well  equipped  in  the  line  of 
repair  and  machine  shops,  and  does  a  considerable  amount 
of  its  own  machine  work.  An  idea  of  the  completeness  of 
this  portion  of  the  company's  equipment  is  shown  by  the 
fact  that  in  the  repair  shops  of  the  company  are  the  fol- 
lowing tools:  One  planer,  two  engine  lathes,  one  speed 
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lathe,  one  three-spindle  drill,  one  emery  grinder,  one 
grindstone  made  by  Gardner  &  Son,  of  Montreal,  one 
Brainard  milling  machine,  one  shaper,  one  drill  made  by 
A.  R.  Williams,  of  Montreal,  one  tool  grinder  made  by 
Robert  Mitchell,  of  Montreal,  and  one  Prentice  drill 

The  track  construction  is  of  a  most 
interesting  type,  being  the  first  trial  in  this 
country,  so  far  as  we  are  aware,  of  the 
English  method  of  laying  girder  rails  di- 
rectly on  concrete.  The  type  of  rail  used  is 
grooved  girder  weighing  seventy-two 
pounds  per  yard,  and  supplied  by  Dick, 
Kerr  &  Company,  of  England.  The  joints 
are  connected  by  six  bolt  fishplates. 

Fig.  6  shows  a  section  of  the  con- 
struction used.    Wooden  ties  are  not  em- 
ployed on  streets  where  there  is  a  con- 
crete foundation  under   the  pavement. 
Where  the  girder  rail,  which  is  six  and  a 
half  inches  deep,  is  laid  on  wood,  paved 
or  stone  blocked  streets  upon  concrete 
foundation,  the  concrete  was  cut  to  the 
width  of  the  flange  of  the  rail  about  an 
inch  deep.    The  rails  were  then  placed 
on   oak  shims   in  this   excavation  and 
flooded  with  a  cement  grout,  consisting 
of  one  part  of  cement  and  one  of  sand, 
under  the  flange  of  the  rail.    The  rails 
were  tied  together  with  iron  rods,  and 
each  side  of  the  web  of  the  rail  was  filled  with  cement 
grout  mortar  of  one  to  one  to  the  width  of  the  rail.  The 
wood  or  stone  blocks  were  then  replaced,  and  all 
the  intersections  were  filled  up  with  cement  grout 
of  the  proportions  mentioned.    The  track  has  stood 
thoroughly  well  under  the  heavy  traction,  in  spite 
of  the  fact  that  during  the  winter  the  temperature 
fell  as  low  as  20  degs.  below  zero. 

A  considerable  amount  of  interesting  special 
work  was  also  laid  in  the  construction  of  the  road. 
One  of  the  most  complicated  pieces  of  special  work 
is  at  the  corner  of  St.  Lawrence,  Main  and  St.  Catharine 
Streets,  and  was  installed  by  the  Canada  Switch  Manu- 


is  thirty-eight  feet,  and  that  of  St.  Lawrence  forty-three 
feet,  and  the  special  work  is  built  up  of  girder  rails  and 
connected  with  wrought  iron  fishplates.  The  joints  weie 
all  accurately  produced  by  machinery,  and  the  tongues 
are  made  of  hammered  steel. 


FIG.  4. — GENERATORS — MONTREAL   STREET  RAILWAY  CO. 


The  numberof  feetof  rail  used  is  2,148  ft.;  total  weight 
of  iron  in  intersection,  twenty-six  tons;  radius  of  curve 
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corner,  ten  feet;  weight  of  girder  rail  per  yard,  seventy- 
nine  pounds;  depth  of  rail  used,  six  and  a  half  inches;  ra- 
dius of  curve  of  inside  rail,  forty-five  feet: 
maximum  width  of  devil  strip,  eight  feet 
six  inches;  minimum  width  of  devil  strip, 
four  feet;  angle  of  intersection,  87  degs.,  45 
mins. 

The  rails  of  the  crossing  are  spiked 
to  cedar  ties  which  are  bedded  in  con- 
crete. 

The  company  carried  last  year  17,- 
177,952  passengers,  or  an  average  of  five 
per  car  mile  run.  The  total  operating  ex- 
penses per  car  mile  were  17.04  cents,  and 
with  the  present  equipment  it  is  believed 
that  this  can  be  materially  reduced  during 
the  next  year.  The  average  number  of 
car  miles  run  per  car  per  day  during  the 
last  fiscal  year  was  eighty  and  a  half.  The 
officers  of  the  company  are:  President,  L. 
J.  Forget  ;  manager  and  chief  engineer, 
Granville  C.  Cuningham;  secretary  and 
treasurer,  Edward  Lusher;  comptroller, 
J.  T.  Hill;  electrical  engineer,  Robert  C. 
Brown;  superintendent,  Duncan  McDon- 
ald; directors,  the  president  and  mana- 
ger, with  James  Ross  and  K.  W.  Black- 
well. 


FIG.  5.— SWITCHBOARD— MONTREAL  STREET  RAILWAY  CO 


facturing  Company,  of  Montreal.  It  is  at  a  point  where 
two  lines  of  double  tracks  cross  each  other  with  double 
track  right  angle  curves,  connecting  each  set  of  main 
tracks  with  the  other. 

The  width  of  St.  Catharine  Street  between  curb  lines 


A  new  branch  of  the  Montreal  Park  & 
Island  Railway  was  put  in  operation 
August  1.  It  extends  from  the  Island  of 
Montreal,  giving  direct  communication 
with  the  city  to  the  outlying  districts  of  Outremont 
and  other  suburbs.  A  large  number  of  prominent 
guests  were  present.  This  company  is  rapidly 
putting  into  operation  new  lines  and  extending  its 
system. 
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An  Elaborate  Crossing. 


The  system  of  curves,  switches  and  crossings  illustrated 
on  this  page  of  the  Journal,  has  just  been  completed 
by  the  Milwaukee  Street  Railway  Company,  and  perhaps 
contains  some  features  of  interest  to  other  companies. 
It  is  located  at  the  intersection  of  Farwell,  North  and 


inches  high,  with  a  base  of  four  inches,  which  is  the  stan- 
dard rail  of  the  company. 

In  designing  this  work  the  first  requirements  were  to 
obtain  the  best  possible  construction,  to  insure  the  smooth 
riding  of  the  cars,  and,  subject  to  this  to  keep  the  expense 
as  low  as  possible.  The  difficulties  in  the  way  were 
chiefly  due  to  the  narrowness  of  Farwell   Avenue,  the 


VIEW  DURING  CONSTRUCTION  OF  FARWELL  AVENUE  CROSSING,  MILWAUKEE. 


Murrays  Avenue,  and  embraces  the  crossings  and  connect- 
ing curves  of  the  lines  on  these  streets,  and  the  entrance 
curves  to  Farwell  Avenue  car  house.  The  curves  are  so 
arranged  that  cars  from  any  of  these  three  streets  can  be 
switched  to  any  other,  or  into  the  car  house  without  de- 
lay or  difficulty.  These  tracks  are  used  by  five  lines, 
the  Farwell  Avenue,  Lake  Park,  North  Avenue,  Forest 
Home  and  the  Whitefish  Bay  steam  dummy  line.  The 


roadway  of  which  is  but  thirty-eight  feet,  in  width,  the 
tracks  being  laid  ten  feet  center  to  center.  The  distance 
to  the  front  of  the  car  house  is  but  twenty-five  feet  from 
the  gauge  line  of  the  inner  track. 

The  car  house  was  rebuilt  from  a  horse  car  barn,  and 
consequently  the  tracks  and  the  posts  are  closer  together 
than  they  would  be  for  a  new  structure  planned  for  elec- 
tric cars.    This  made  it  a  matter  of  some  difficulty  to  get 
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PLAN  OF  FARWELL  AVENUE  CROSSING,  MILWAUKEE. 


cars  from  the  first  three  lines  are  operated  from  the  Far- 
well  Avenue  car  house,  which  has  a  capacity  of  125  cars. 

The  present  curve  construction  includes  twenty-four 
distinct  curves  (fourteen  of  which  are  entrance  curves 
to  the  car  house),  requiring  thirty  pairs  of  tongue 
switches  and  mates,  with  forty-nine  frogs  and  two  double 
track  crossings,  besides  five  crossover  switches.  The 
whole  work  is  built  of   fifty-eight  pound  girder  rail  five 


curves  into  the  house  that  would  permit  the  cars  to  enter 
without  striking  the  posts.  It  was  also  necessary  to  keep 
the  switch  point  of  the  first  of  these  curves  out  of  the 
crossing  of  Farwell  and  North  Avenues,  to  avoid  having 
the  cars  run  over  the  tongues.  This  required  a  small  re- 
verse curve  at  the  barn  entrance,  to  get  back  on  the  track 
in  the  barn.  The  wide  angle  between  Farwell  and  North 
Avenues  threw  the  curves  connecting  these  two  lines  into 
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the  crossing,  so  that  there  are  thirty-four  frogs  within  a 
radius  of  twelve  feet.  None  of  these  frogs  are  three-way, 
and  none  closer  together  than  two  feet,  a  result  which  was 
obtained  by  running  a  piece  of  straight  track  through  the 
crossing,  connecting  the  curves  on  the  northwest  corner. 

Besides  making  a  smoother  construction,  this  also 
made  a  great  saving  in  cost,  and  the  frog  will  last  longer, 
and  be  more  easily  repaired,  than  would  be  possible  if 
any  were  three-way. 

Owing  to  trouble  with  property  owners,  and  legal 
proceedings  in  connection  with  earlier  work,  it  was  neces- 
sary to  keep  the  curves  as  far  as  possible  from  the  corners, 
this  distance  being  fixed  in  one  case  by  an  order  of  the 
court. 

All  of  these  curves  are  guarded  on  the  inner  rail  with 
a  guard  made  by  bolting  an  old  tram  rail  five  inches  wide 
to  the  girder  rail,  using  cast  iron  fillers.  The  switch- 
tongues  are  made  of  machine  steel,  first  bent  to  the 
proper  curve,  and  then  planed  straight  on  one  side.  The 
shortest  radius  used  is  thirty-two  feet,  which  is  for  a 
curve  entering  the  car  house.  The  wheel  base  of  the  cars 
is  six  feet  six  inches,  and  not  the  least  trouble  is  found  in 
running  over  these  short  curves. 

The  first  cars  out  of  the  barn  were  taken  out  before 
the  curves  were  wired,  and  consequently  had  to  leave  the 


that  of  the  best  paying  line  in  the  city,  and  materially  in- 
creasing the  business  of  the  other  intersecting  lines.  It 
now  seems  probable  that  this  increased  business  will  pay 
for  the  work  the  first  year,  thus  fully  demonstrating  the 
value  and  accuracy  of  Superintendent  Lynn's  foresight. 

All  the  plans  and  detail  drawings  for  this  crossing 
were  drawn  up  by  Clement  C.  Smith,  at  that  time 
engineer  of  the  Milwaukee  Street  Railway  Company, 
and  at  present  connected  with  the  Chicago  City  Railway 
Company  as  engineer  of  track  construction.  Mr.  Smith 
is  a  well  known  authority  on  track  work,  and  has  had  long 
experience  in  this  branch  of  street  railway  construction. 

New  Switching  Facilities — Chicago  City  Rail- 
way Company. 


The  Chicago  City  Railway  Company  has  just  put 
into  practice  a  new  system  of  switching  at  the  63d  Street 
terminus  of  its  State  Street  line,  which  has  points  of  in- 
terest, not  only  in  itself,  but  as  indicating  the  great  change 
of  sentiment  from  old  ideas,  and  as  marking  the  great 
contrast  to  the  old  ways,  when  tow  horses  were  deemed 
an  indespensable  ad junct  to  cable  roads  on  level  streets — 
a  characteristic  quite  pronounced  in  Chicago  topography. 
It  is  not  many  years  ago  that  horses  towed  trains  from 
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FIG.  1.— METHOD  OF  SWITCHING  CABLE  CARS  AT  63D  AND  STATE  STREETS— CHICAGO  CITY  RAILWAY.. 


barn  at  a  good  speed,  in  order  to  reach  the  main  track, 
which  was  easily  done.  The  entire  work  was  built  in  the 
shops  of  the  company  under  the  personal  supervision 
of  A.  W.  Lynn,  superintendent  of  construction  and  re- 
pairs, and  cannot  be  excelled  by  the  best  work  of  any  of 
the  regular  switch  and  frog  companies. 

Mr.  Lynn  was  formerly  manager  of  the  Old  Cream 
City  Railway,  of  which  the  Farwell  Avenue  line  was  a 
part,  and  at  the  beginning  of  electrical  reconstruction 
by  the  consolidated  companies  he  realized  the  value  of  a 
system  of  lines  radiating  from  the  intersection  of  Farwell 
and  North  Avenues,  making  the  Farwell  Avenue  car 
house  the  distributing  center  for  all  of  the  East  Side  cars. 

Owing  to  the  large  expense  of  changing  from  horse 
to  electric  power,  Mr.  Lynn  was  forseveral  years  unable  to 
persuade  the  company  to  go  to  the  additional  expense 
necessary  to  carry  out  his  plans  embracing  the  extensions 
of  the  lines  and  the  construction  of  the  curves  and  cross- 
ings just  described. 

The  first  cars  ran  over  the  new  work  on  August  5, 
opening  a  line  to  the  beautiful  Lake  Shore  Park  and 
the  rapidly  growing  residence  region  adjoining.  This  route 
became  at  once  so  popular,  that  two  lines  of  cars  are  run 
over  it,  with  the  results  of  bringing  the  North  Avenue 
line  from  the  condition  of  being  operated  at  a  loss  to 


the  throw-off  point  of  one  cable  to  the  pick-up  point  of 
another;  whereas  now,  the  unnecessary  crook  in  the  tracks 
at  pick-up  points  having  been  abandoned,  nine  passen- 
gers in  ten  do  not  know  when  one  cable  is  dropped  and 
another  taken. 

Fig.  2  shows  a  plan  view  of  the  new  switching  ar- 
rangement, and  the  manner  of  operation  is  as  follows: 
The  train,  which  we  will  suppose  comes  along  the  lower 
track,  passing  from  left  to  right,  acquires  a  headway  from 
the  cable  which  is  then  thrown  from  the  grip.  The 
coaches  are  uncoupled  from  the  grip  car,  while  in  motion, 
the  grip  car  passes  over  on  the  grip  crossover,  which  is 
the  one  farthest  to  the  right  in  Fig.  2,  and  which  is  al- 
ways open,  to  the  return  track.  The  coaches  are  stopped 
by  the  conductor,  between  the  grip  and  coach  switches. 
As  the  grip  car  passes  on  to  the  return  track,  the  grip 
jaws  are  open  and  receive  the  cable  which  is  elevated  to 
meet  the  grip  jaws  by  an  elevating  sheave. 

Should  too  great  a  speed  be  attained  and  the  car  go 
beyond  the  pick-up,  the  cable  is  prevented  from  being 
thrown  off  the  sheave  by  a  guard  which  leads  the  grip 
around  the  sheave,  guiding  it  away  from  the  cable.  The 
coaches  are  now  pulled  over  to  the  return  track  by  means 
of  a  rope  manipulated  by  the  conductor  of  the  trail  car, 
as  shown  in  Fig.  2.    The  rope  is  of  hemp,  one  and  a 
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quarter  inches  in  diameter  and  wrapped  with  wire  to  |  one  horse  and  two  men  did  the  work,  making  in  all 
prolong  its  life.  One  of  these  ropes  lasts  about  two  weeks,  j  three  horses  and  four  men,  there  being  three  shifts  for  the 


FIG.  2— PLAN  OF  63D  STREET  TERMINUS— CHICAGO  CITY  RAILWAY. 


FIG.  3.— OLD  PLAN 


OF  COTTAGE  GROVE  AVENUE  CAR  HOUSE— CH ICAGO 
CITY  RAILWAY. 


The  very  small  speed  required  to  carry 
the  grip  car  from  one  track  to  the  other  is 
one  of  the  striking  features  of  the  system, 
the  car  entering  the  switch  at  a  speed  not 
exceeding  five  or  six  miles  per  hour. 

The  grip  switch  is  the  standard  in  use 
by  the  Chicago  City  Railway,  and  was  con- 
structed by  the  Paige  Iron  Works,  of 
Chicago. 

The  rapidity  and  ease  with  which  trains 
are  handled  and  switched  back  gives  rise 
immediately  to  the  query:  "Why  has  not 
this  system  been  adopted  long  ago  ?  "  This 
is  especially  so  when  the  cost  of  the  change 
and  saving  in  operation  are  considered. 
Originally,  or  under  the  old  way,  there  were 
required  to  do  this  switching  two  horses  and 
two  men  with  an  extra  horse  and  man 
during  the  rush  hours,  making  in  all  shifts 
seven  horses  and  five  men.  More  recently, 
however,   this  had    been    cut  down  until 


horses  and  two  for  the  men.  Under  the  pre- 
sent system  all  of  these  are  dispensed  with. 
Allowing  as  the  cost  of  keeping  one  horse 
fifty-five  cents  per  day,  and  the  wages  of  the 
men  $1.50  per  day,  there  will  appear  a  sav- 
ing of  $230  per  month  or  $2,760  per  year, 
while  the  cost  of  the  new  switching  ar- 
rangement has  been  less  than  $2,500.  The 
saving  compared  to  the  time  when  seven 
horses  and  five  men  were  required  is  an- 
nually $4,086.  Practically  the  company  has 
made  an  investment  which  nets  it  annually 
over  100  per  cent,  over  the  very  best  pre- 
vious methods. 

This  is  only  one  of  the  many  improve- 
ments made  in  its  switching  facilities  by  the 
Chicago  City  Railway  Company  in  the  last 
three  years.  The  principle  of  using  the 
momentum  derived  from  the  cable  to  do 
the  work  formerly  done  by  horses  has  been 
successfully  applied  at  all    the  cable  car 


FIG.  4. — NEW  PLAN  OF 
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FIG.  5.— PLAN  OF  CAR  HOUSE 


AND  SWiTCH tS— 39TH 
CITY  RAILWAY. 


STREET  CAR  HOUSE— CHICAGO 


houses  with  the  result  that  labor  of 
men  and  horses  has  been  done  away 
with  by  investments  ridiculously 
low  compared  with  the  resultant 
saving. 

Figs.  3  and  4  represent  respect- 
ively the  old  and  present  arrange- 
ment of  switches  at  the  Cottage 
Grove  Avenue  car  house.  Under 
the  old  system  nine  horses  and 
nine  men  were  required,  nearly  all 
of  these  being  dispensed  with  under 
the  present  system,  resulting  in  an 
annual  saving  of  $7,774. 

Fig.  5  represents  the  arrange- 
ment of  the  switches  at  t  he  39th 
Street  car  house  of  the  State  Street 
line.  Here,  as  in  the  Cottage  Grove 
Avenue  car  house,  the  trains  run  in 
by  momentum  and  out  by  gravity. 
A  saving  in  horses  and  men  of  $4,608 
per  year  has  been  effected  here. 

Figs.  6  and  7  represent  respect- 
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ively  the  old  and  new  arrangement  of  the  61st  Street 
car  house  of  the  State  Street  line,  and  in  the  new 
system  here  there  is  annually  saved  $3,474. 

It  is  learned  from  the  management  that  by  studying 
out  and  by  putting  into  practical  operation  labor  saving 
devices,  of  which  the  foregoing  are  merely  a  few  examples 


however,  the  making  of  an  exception  of  those  horses  which 
have  long  and  difficult  work  to  do  in  winter. 

After  being  clipped,  the  horses  ought  to  rest  for  at 
least  three  days  without  work,  so  that  they  may  not  catch 
cold.  According  to  Mr.  Eberhardt,  the  month  of  October 
is  the  best  month  for  clipping.    At  this  time  the  hair  of 
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along  one  particular  line,  that  $8,183  monthly  is  being 
saved  in  the  labor  of  men  and  horses  alone  over  the  opera- 
tion  of  1891,  equal  to  $98,196  annually. 


The  Clipping  of  Horses  in  Germany  and 
Austria=Hungary. 


The  Strassenbahn  has  recently  analyzed  several  works 
which  treat  of  the  clipping  of  horses  in  Germany  and 
Austria-Hungary.  The  excellent  work  of  the  German 
major,  Richard  Schoenbeck,  entitled  "  Guide  pour  les  Offi- 
ciers  Months  de  l'lnfanterie,"  published  by  R.  Bredow, 
Leipzig,  gives  the  following  information: 

The  clipping  of  horses  has  more  defenders  than  oppo- 
nents. Major  Schoenbeck  is  of  the  opinion  that  for  horses 
which  have  much  work  to  do  it  is  very  desirable.  With 
horses  which  are  not  clipped  perspiration  dries  with  diffi- 
culty; it  remains  in  the  hair  and  chills  the  skin.  Aclipped 
horse  perspires  less,  and  the  perspiration  dries  more 
quickly.  He  commends  also  the  regular  clipping  of 
horses  which  have  to  stand  still  very  much  of  the  time. 
The  process  of  clipping  is  good  for  the  skin,  and  exercises 
an  influence  on  the  appetite  of  such  an  animal,  which 
makes  up  for  the  want  of  exercise.  The  clipping  ought 
to  be  done  during  the  months  of  October  and  November. 

According  to  Mr.  Eberhardt,  author  of  the  book  enti- 
tled "  Le  Cheval  et  l'Art  de  Conduire,"  also  published  in 
Leipzig,  the  clipping  of  horses  is  also  considered  of  value 
from  a  hygienic  standpoint.    This  author  recommends, 


the  animal  is  not  yet  entirely  grown,  and  crops  out  rap- 
idly. By  means  of  recent  improvements  the  clipping  of 
horses  has  become  an  easy  matter.  A  good  groom  ought 
to  clip  a  horse  in  from  four  to  five  hours.  As  a  groom 
ought  to  take  care  at  the  minimum  of  eight  horses,  it  is 
not  possible  for  him  to  look  after  this  number  well  if  the 
hair  is  kept  too  long.  No  disease  of  the  skin  is  caused 
by  clipping. 

At  the  stables  of  the  tramway  company  of  Lintz- 
Urfahr  all  the  horses  are  clipped  near  the  end  of  October 
or  during  the  first  part  of  November.  The  company 
employs  a  clipping  machine. 

The  New  York,  New  Haven  &  Hartford  Railroad 
Company  has  recently  constructed  a  solid  steel,  four  track 
swing  bridge  over  the  Bronx  River  at  West  Farms.  The 
bridge  is  one  of  the  first  four  track  bridges  of  the  kind  to 
be  constructed  in  the  state.  It  will  be  operated  by  elec- 
tricity which  will  be  furnished  from  the  power  station  of 
the  Union  Railway  Company.  It  is  said  to  be  the  largest 
bridge  in  the  country  to  be  moved  by  electric  power. 
Its  cost  when  completed  will  be  $50,000. 


The  Chestnut  Hill  &  Spring  House  Passenger  Rail- 
way Company,  of  Philadelphia,  Pa.,  was  incorporated 
August  18,  with  a  capital  of  $48,000.  Henry  C.  Moore, 
624  North  22d  Street,  Philadelphia,  is  the  president  of  the 
company,  and  other  stockholders  are  Hyland  C.  Murphy, 
D.  C.  Golden  and  Thomas  B.  Foot,  all  of  Philadelphia. 
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Intramural  Motors  in  Brooklyn. 


The  Atlantic  Avenue  Railway  Company,  of  Brooklyn, 
has  recently  added  to  its  motor  equipment  three  of  the 
motor  cars  which  were  employed  in  the  operation  of  the 
Intramural  Railway  at  the  World's  Fair.  These  motors 
are  in  operation  on  the  company's  West  End  division, 
which  extends  from  39th  Street  Ferry  to  Conev  Island. 
This  line  was  formerly  operated  with  steam 
locomotives,  but  is  now  entirely  equipped 
with  electric  motors. 

As  already  stated  in  these  columns,  the 
motor  cars  are  equipped  with  four  General 
Electric  motors  of  the  single  reduction,  four 
pole  type,  one  on  each  axle.  These  are  prob- 
ably the  most  powerful  railway  motors  ever 
constructed,  being  rated  150  h.  p.  each,  and 
especially  designed  for  heavy  passenger  traffic. 
They  are  geared  for  a  speed  of  thirty-five 
miles  per  hour,  and  weigh,  exclusive  of  the 
gear,  only  a  little  in  excess  of  3,000  lbs.  The 
armature  is  of  the  slotted,  iron  clad  type,  the 
winding  being  embedded  in  the  laminated 
iron  body.  The  motor  was  illustrated  in  the 
June,  1893,  issue  of  the  Street  Railway 
Journal. 

The  trucks  were  built  by  the  Jackson  & 
Sharp  Company,  of  Wilmington,  Del.  The 
original  car  bodies  have  been  removed  and  re- 
placed by  forty-five  foot  closed  car  bodies 
built  by  the  Wason  Manufacturing  Company, 
of  Brightwood,  Mass.  The  cars  are  similar 
in  appearance  to  those  in  use  on  the  elevated 
railways,  and  have  seating  capacity  of  forty- 
five  persons.  The  interior  finish  is  rich  and 
tasteful.  The  seats  and  backs  are  of  rattan, 
and  they  are  lighted  by  six  oil  lamps  held  in  handsome 
brass  chandeliers. 

In  the  operation  of  the  motors  on  the  Intramural 
Railway  current  was  taken  from  the  conductor  rails  by 
means  of  a  sliding  contact  shoe.  These  latter  have  been 
removed  and  the  cars  are  now  equipped  with  the  ordinary 
overhead  trolley. 


When  the  change  was  made  from  the  sliding  contact 
shoe  to  the  overhead  trolley  some  trouble  was  experienced 
on  account  of  the  trolley  coming  off.  The  difficulty  has 
been  overcome  by  the  use  of  a  Carpenter  enamel  rheostat  of 
special  design.  The  rheostat  works  automatically,  and 
protects  the  motor  in  case  the  circuit  is  broken  by  the 
trolley  coming  off  and  suddenly  closed  by  replacing  it. 
The  cars  are  provided  with  two  trolleys,  one  of  which 


FIG-  2.— INTERIOR  OF  CAR  ON  BROOKLYN,  BATH  &  WEST  END  RAILWAY. 


is  used  for  the  regular  run  and  the  other  for  switching 
purposes  at  the  Brooklyn  end  of  the  line.  Whistles  oper- 
ated by  air  from  the  brake  reservoir  are  employed  instead 
of  gongs. 

Trains  are  operated,  consisting  of  a  motor  car  and 
three  open  trail  cars.  The  trail  cars  were  built  by  the 
Wason    Manufacturing  Company,  of  Brightwood,  Mass. 

They  are  forty-five  feet 
in  length,  and  have 
a   seating    capacity  of 


eighty  passengers. 


First  Trip  of  Brook= 
lyn's  Postal  Car. 


45  FT.  CAR  ON  BROOKLYN,  BATH  &  WEST  END  RAILWAY— BROOKLYN,  N.  Y 


The  cars  are  provided  with  the  New  York  air  brake 
system,  the  air  being  stored  in  the  reservoirs  by  means  of 
an  automatic  air  pump,  with  cylinder  dimensions  5X9  ins., 
and  operated  by  a  stationary  motor.  The  motor  and 
air  pump  are  controlled  by  a  pneumatic  rheostat,  which 
automatically  cuts  out  the  motor  when  the  air  pressure 
reaches  sixty  pounds  and  starts  the  motor  again,  when  th<j 
pressure  falls  below  that  point. 


The  first  trip  of  the 
electric  postal  car  of  the 
Atlantic  Avenue  Railway 
Company,  described  in 
our  last  issue,  was  made 
August  12.  The  car 
carried  the  postmaster  of 
Brooklyn  and  other  post- 
al officials  of  that  city, 
Superintendent  Newkirk, 
Treasurer  Frick  and 
Engineer  Silliman  of  the 
Atlantic  Avenue  Railway 
Company,  and  other  in- 
vited guests.  C.  C.  Over 
ton,  who  was  one  of  the 
party,  on  entering  the 
car,  mailed  a  letter  to 
himself  for  Bath  Beach. 
It  was  the  first  carried 
on  the  new  line.  A  number  of  mail  pouches  were  also 
taken  aboard.  The  trip  was  then  begun,  and  several 
mail  bags  were  received  and  contents  distributed  along 
the  route. 

There  will  be  three  deliveries  each  day.  The  postal 
car  will  leave  the  Post  Office  at  6  a.  m.,  12  m.,  and  4.15 
p.  m.,  arriving  at  Coney  Island,  one  hour  and  nine  minutes 
after  the  start  in  each  case. 
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Electric  Brakes  in  Philadelphia. 


Passengers  on  the  People's  Traction  electric  railway 
in  Philadelphia  for  the  past  two  or  three  weeks  have  been 
treated  to  quite  an  unusual  and  pleasing  experience  of 
riding  on  cars  equipped  with  the  electric  brake.  The 
action  of  the  brake  in  stopping  is  described  by  a  reporter 
in  one  of  the  dailies  as  "  though  the  car  were  running  into 
a  feather  tick  or  air  cushion."  Each  car  is  equipped 
with  one  Sperry  forty  horse  power  motor,  swung  on 
springs  between  the  two  axles.  The  armature  of  the  mo- 
tor revolves  at  right  angles  with  the  direction  in  which 
the  car  moves  and  is  connected  with  the  two  axles  by 
flexible  joints  and  bevel  gears.  The  Sperry  controller  is 
operated  by  a  lever  moving  crossways  of  the  car,  and  the 
controller  box  is  placed,  as  usual,  close  to  the  dasher,  and 
occupies  very  little  space.  The  current  is  thrown  on  and 
the  car  started  by  moving  the  lever  to  the  left.  There  is 
an  attachment  for  reversing  the  motor. 

The  electric  brake  is  operated  by  the  controller  lever, 
and  is  entirely  distinct  from  the  hand  brake,  which  need 
not  be  used  except  in  emergencies.  It  consists  essentially 
of  a  friction  clutch  composed  of  a  disk  carried  on  the 
wheel,  against  which  a  C-shaped  magnet  surrounding  the 
axle  is  made  to  bear,  as  shown  in  Fig.  1.  The  coils  are 
placed  inside  of  this  magnet,  and  it  is  held  from  revolving 
by  being  attached  to  the  truck.  The  electric  power  to 
operate  the  brake  is  generated  by  the  motor,  which  be- 
comes a  dynamo  and  produces  a  current  from  the  power 
supplied  by  the  momentum  of  the  car. 

In  operating  the  brake  the  lever  is  thrown  back 
sharply.  This  shuts  off  the  trolley  current  from  the  mo- 
tor and  at  the  same  time  connects  the  motor,  brake  mag- 
nets and  about  eighteen  ohms  of  resistance  in  series  with 
each  other.  The  motor  immediately  generates  a  current 
which  actuates  the  brake.  The  amount  of  current  and 
consequently  the  braking  power  varies  with  the  amount 


Mecca  of  most  of  the  excursionists.  The  electric  brake 
cars  are  universally  preferred  for  these  parties;  the  smooth- 
ness of  the  action  and  remarkable  ease  of  operation  and 
control  on  the  part  of  the  motorman  on  the  heavy  grades 
making  them  the  favorite  cars. 

The  new  extension  of  the  line  from  the  old  car  sta- 
bles on  Dauphin  Street  to  Germantown  is  not  only  over  a 
road  of  considerable  historic  interest,  but  quite  remark- 


ELECTRIC  BRAKE. 

able  for  its  grades  and  curves.  The  rise  is  almost  con- 
tinuous to  the  end  of  the  track  in  Germantown,  the  ascent 
being  fully  200  ft.  in  the  distance. 

The  action  of  the  brakes  on 
these  grades  has  been  watched 
with  much  interest.  The  car  seems 
to  be  under  perfect  control,  and 
when  the  register  shows  eighty 
fares  with  people  standing  in  the 
aisles,  the  brake  stops  the  car 
very  smoothly  on  the  most  abrupt 
descent.  The  fact  that  the  com- 
pany is  daily  adding  to  its  equip- 
ment of  the  cars  on  this  line 
seems  to  indicate  that  the  brakes 
are  successful  in  handling  the 
cars  upon  these  grades. 

A  more  delightful  ride  could 
not  be  had  than  by  taking  one  of 
the  electric  brake  cars  of  the 
People's  Traction  line  and  riding 
to  Germantown  and  return. 


FIG.  2.— CAR— PEOPLE'S  TRACTION  CO.,  PHILADELPHIA. 


The  Delaware  County  & 
Philadelphia  Railway  Company 
of  Philadelphia,  Pa.,  recently 
purchased  a  2,500  gal.  tank 
sprinkling  car  of  the  Jackson  & 
Sharp  Company  of  Wilmington, 
Del.  On  account  of  the  excellent 
satisfaction  given  by  the  sprink- 
ling car,  the  company  has  recent- 
ly placed  an  order  for  vestibule 
cars  with  the  same  manufacturers. 


of  resistance  in  the  circuit,  so  that  this  can  be  regulated 
by  the  controller  handle.  This  enables  the  motorman  to 
make  the  hardest  application  at  high  speed  and  have  it 
automatically  reduced  as  the  speed  falls  off,  the  true  prin- 
ciple of  braking,  as  explained  by  Mr.  Sperry  at  the  Mil- 
waukee convention. 

Trolley  parties  seem  to  be  all  the  go  in  Philadelphia 
at  the  present  time,  as  many  as  three  or  four  each  pleas- 
ant evening  going  over  the  line  and  enjoying  the  delight- 
ful air,  the  historical  Germantown  battlefield  being  the 


The  Willow  Grove  (Pa.)  &  Hathore  Street  Railway 
Company,  was  organized  August  25,  with  a  capital  of 
$18,000.  John  H.  Fow,  of  Philadelphia,  is  president. 
Others  interested  are  A.  D.  Markley,  S.  J.  Garner  and  J. 
F.  Cottman,  all  of  Jenkintown,  Pa. 


A  new  electric  road  will  be  built  by  the  Braintree 
(Mass)  &  Weymouth  Street  Railway  Company. 
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The  Next  Annual  Meeting  of  the  American  Street 
Railway  Association. 


As  the  time  approaches  for  the  annual  meeting  of 
the  American  Street  Railway  Association,  at  Atlanta,  in- 
dications point  to  the  largest  and  most  successful  con- 
vention ever  held  by  the  Association.  The  selection  of 
a  Southern  city  for  the  meeting  seems  to  have  been  a 
most  popular  choice.  The  Southern  members  of  the 
Association  will  certainly  be  present  in  force,  and  those 
who  live  north  of  the  Mason  and  Dixon  line  seem  to  be  also 
preparing  to  attend  in  large  numbers. 

The  number  of  those  who  will  avail  themselves  of 
the  special  train  to  Atlanta,  mentioned  in  our  last  issue, 
seems  to  be  growing,  and  as  the  train  will  run  via  Chat- 
tanooga, delegates  will  have  the  opportunity  of  visiting 
Lookout  Mountain  at  perhaps  the  most  beautiful  time  of 
the  year  as  regards  scenery. 

The  local  committee  in  Atlanta  has  been  most  assid- 
uous in  its  labors  for  the  proper  entertainment  of  all,  and 
those  who  attend  may  be  sure  of  enjoying  to  its  fullest 
extent  the  large  hearted  hospitality  for  which  the  South- 
erners are  famous.  The  arrangements  for  the  entertain- 
ment of  attendants  have  been  perfected,  and  a  varied 
and  attractive  programme  has  been  decided  upon.  Some 
of  the  special  features  are  as  follows: 

On  the  evening  of  Wednesday,  the  first  day  of  the 
convention,  a  reception  will  be  extended,  from  4  to  9  p.  m., 
at  the  Capital  City  Club,  of  Atlanta,  to  which  all  attend- 
ants and  visiting  ladies  will  be  invited,  and  at  which  a 
number  of  Atlanta  ladies  will  receive.  On  Thursday 
afternoon  carriages  will  be  provided  for  all  the  ladies  in 
attendance,  and  a  drive  will  be  taken  to  visit  the  most 
beautiful  parts  of  the  city.  The  annual  banquet  will  be 
given  Thursday  night  at  9  p.  m. 

On  Friday  the  attendants  will  have  an  opportunity 
of  enjoying  a  genuine,  royal,  big  Georgia  barbecue  at 
Stone  Mountain  20  miles  east  from  the  city. 

A  number  of  changes  have  been  made  in  the  local 
committees,  of  which  Joel  Hurt  is  general  chairman,  and 
these  are  now  composed  as  follows: 

Hotel. — Wm.  W.  Kingston,  chairman,  W.  M.  Kelley, 
S.  W.  Trawick,  E.  P.  Thomas.  Exhibits. — N.  W.  L.  Brown, 
chairman,  Dana  Bullen,  W.  M.  Kelley,  Wm.  W.  Kingston. 
Transportation. — W.  M.  Kelley,  chairman,  J.  H.  Allen. 
Entertainments. — R.  J.  Lowry,  chairman,  J.  C.  Payne, 
J.  W.  English,  Jr.,  Wm.  W.  Kingston,  T.  K.  Glenn,  Henry 
Inman,  Livingston  Mims.  Banquet. — H.  E.  W.  Palmer, 
chairman,  J.  C.  Payne,  R.  J.  Lowry,  E.  Woodruff,  Henry 
Jackson,  T.  B.  Felder,  Jr.  Excursion. — W.  M.  Kelley, 
chairman,  E.  Woodruff,  H.  N.  Hurt.  Finance. — E.Wood- 
ruff, chairman,  R.  J.  Lowry,  T.  B.  Felder,  Jr.,  J.  J.  W. 
English,  Jr.  W.  C.  Sanders. 


The  Opening  of  the  Bridgeport  Traction 
Company's  Electric  Road. 


On  Friday,  August  24,  occurred  the  official  opening  of 
the  new  electric  system  of  the  Bridgeport  Traction  Com- 
pany of  Bridgeport,  Conn.  A  large  number  of  gentlemen 
interested  in  the  company  were  present,  including  the 
president,  Col.  N.  H.  Heft;  general  manager,  Andrew 
Radel;  vice-president,  Elias  Ward;  secretary,  Gen.  Thomas 
L.  Watson;  cashier,  W.  J.  DeShays;  electrician,  Thomas 
Moncks;  contractor,  Thomas  Murray,  the  contracting 
engineer,  C.  J.  Field,  as  well  as  a  number  of  invited  guests, 
including  a  representative  of  the  Street  Railway  Jour- 
nal. 

Special  cars  were  provided  to  carry  the  party  over 
the  lines  of  the  road  to  the  power  station.  A  sumptuous 
and  hospitable  repast  was  provided  for  the  visitors,  and 
altogether  a  most  pleasant  time  was  enjoyed  by  all. 

The  power  station  of  the  company  contains  one 
Providence-Greene  tandem  compound  engine,  12  and 
20  X  42  ins.,  and  two  Watts-Campbell  Corliss  engines  are 
also  being  installed.  The  latter  two  engines  will  be  run 
direct  connected  to  two  300  k.  w.  General  Electric  genera- 
tors, while  the  former  now  drives  by  belting  one  200  k.  w. 


General  Electric  generator.  Return  tubular  boilers, 
manufactured  by  the  Pacific  Iron  Works  of  Bridgeport, 
Conn.,  are  used. 

The  rolling  stock  of  the  company  consists  of  fifty 
handsome  cars  of  the  J.  G.  Brill  type,  mounted  on  Brill 
trucks  and  equipped  with  Lewis  &  Fowler  registers. 

The  track  is  laid  with  nine  inch  and  six  inch  T  rail, 
and  a  remarkable  record  was  made  in  its  construction  by 
Contractor  Murray  and  his  engineers,  E.  G.  Wright  and 
R.  N.  Billings,  twenty-three  miles  of  roadbed  having 
been  constructed  in  sixty-five  days  in  order  to  meet  the 
conditions  of  the  franchise. 


r         An  Electrical  Clambake. 


The  annual  clambake  tendered  the  electrical  fraternity  by  the 
American  Electrical  Works  of  Providence,  R.  I.,  and  which  to  this 
class  of  the  community  has  come  to  be  recognized  as  one  of  the  most 
delightful  events  of  the  year,  occurred  on  Saturday,  August  25.  The 
day  was  an  ideal  one,  and  there  were  a  large  number  of  guests  to  en- 
joy the  hospitality  of  this  well  known  company.  All  sections  of  the 
country  were  represented,  and  there  were  in  all  over  two  hundred 
guests  who  sat  down  to  a  most  generous  repast. 

The  event  was  held  at  the  Union  Club's  country  house,  which  was 
reached  from  Providence  by  electric  cars  chartered  for  the  purpose. 
Upon  their  arrival  the  guests  found  a  huge  tent  spread  on  the  grassy 
lawn  adjoining  the  club  house.  The  usual  baseball  game,  hammer 
throwing  and  other  pastimes  were  indulged  in  to  the  accompaniment  of 
an  excellent  band  of  music  and  before  the  discussion  of  the  menu. 
President  Eugene  F.Philips,  of  the  American  Electrical  Works,  was  an 
ideal  host  and  extended  a  cordial  welcome  to  all  the  attendants.  The 
printed  menus  were  artistic  and  a  thorough  good  time  was  enjoyed  by 
all. 


A  Reciprocating  Electric  Motor  Truck. 


Reciprocating  electric  motors  have  not  up  to  this  time  been  used 
extensively  in  street  railway  operation,  but  a  truck  employing  them 
has  been  devised  by  J.  T.  Wilson,  of  Tyrone,  Pa.  Early  forms  of 
Mr.  Wilson's  truck  have  been  illustrated  in  previous  issues,  and  we 
present  herewith  an  engraving  of  a  model  showing  Mr.  Wilson's  latest 
improvement.  The  principle  of  the  truck  is  as  follows:  The  motors, 
of  which  there  are  four  for  each  truck,  are  each  mounted  in  a  frame 


A  RECIPROCATING  ELECTRIC  MOTOR  TRUCK. 

adapted  to  slide  longitudinally  on  balls  running  on  girders  supported 
from  the  end  bars  of  the  truck.  A  disk  is  carried  on  each  armature 
shaft,  and  a  point  on  its  circumference  is  connected  rigidly  by  a  rod 
with  the  truck.  Another  rod  connects  the  field  magnet  frame  with  an 
internal  crank  on  the  car  axle.  As  will  be  seen,  the  effect  of  operat- 
ing each  of  the  motors  is  to  give  a  reciprocating  movement  to  the 
motor  frame,  which  is  communicated  to  the  axle  with  which  it  is  con- 
nected. The  four  motors  are  similarly  connected,  but  are  arranged  to 
operate  quarterly  so  that  there  will  be  no  dead  points. 

No  lurching  effect  is  imparted  to  the  motion  of  the  truck,  since 
half  of  the  motor  equipment  is  moving  in  one  direction,  while  the 
other  half  is  moving  in  the  opposite  direction,  thus  balancing  each 
other.  To  the  connecting  rods  of  the  truck  are  attached  slotted  blocks 
in  which  the  disk  pins  of  the  armature  move  to  insure  proper  action  of 
each  motor  at  points  that  otherwise  at  times  might  prove  to  be  dead  points. 

The  middle  wheels  of  the  six  wheeled  truck  shown  may  be  with  or 
without  flanges,  and  are  mounted  on  spindles  with  ball  bearings,  as 
their  use  is  to  support  the  middle  of  the  truck.  These  cars  will  start 
on  and  run  up  grade.  They  run  smoothly  and  with  but  very  little 
noise.  When  the  electric  current  is  cut  off,  the  mechanical  action  re- 
verses from  axles  to  motors,  making  it  an  easy  matter  to  start  the  car 
quickly. 


Application  is  to  be  made  at  the  next  General  Assembly  of  Con- 
necticut for  leave  to  build  an  electric  road  between  New  Haven  and 
Bridgeport,  with  connection  at  the  West  Shore  terminus  at  Woodmont, 
the  line  continuing  by  Merwin's  Point,  through  Milford,  to  Stratford 
and  Bridgeport,  and  sending  off  spur  tracks  to  various  points  in 
Milford. 


IX*  < 


V 
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A  New  Type  of  Trolley  Head. 


.  We  illustrate  herewith  a  trolley  head  manufactured  by  the  Falk 
Manufacturing  Company  of  Milwaukee,  which  has  been  adopted  by  the 
Milwaukee  Street  Railway  Company  for  all  of  its  cars,  and  which  is 
giving  excellent  satisfaction.  The  conditions  in  Milwaukee  include  the 
use  of  center  pole  construction  for  a  considerable  portion  of  the  equip- 
ment, and  a  working  conductor  of  small  diameter,  conditions  which 
are  particularly  arduous,  and  which  consequently  reflect  greater  credit 
for  satisfactory  operation  by  an  appliance  of  this  character. 

The  Falk  trolley  head  avoids  the  use  of  graphite  bushings  or  roller 
bearings,  and  employs  instead  cor.e  bearings  which  automatically 
adjust  themselves  to  compensate  for  any  small  wear.  Every  part  of 
the  trolley  head  is  made  of  steel.  If  a  railroad  company  insists  upon 
the  use  of  brass  wheels  they  will  be  furnished  by  the  Falk  Manufactur- 
ing Company,  but  steel  is  recommended  in  every  case.  The  cut,  which 
presents  a  view  of  the  trolley  head  in  cross  section,  shows  very  clearly 
the  arrangement  of  the  cone  bearings.  As  will  be  seen,  they  are  kept 
tight  automatically  by  the  spiral  spring,  2,  which  presses  outwards  on 
the  arms  which  holds  the  cone  points.  Both  cones  and  bushings 
against  which  they  bear  are  of  hardened  steel. 

When  the  wear  becomes  greater  than  can  be  cared  for  by  the  spring 
shown  the  cone  points  can  be  screwed  in  or  out  by  a  screw  driver  and 
adjusted  by  means  of  the  split  pin  shown  in  the  engraving.  In  case 
the  cones  break,  the  wheel  will  not  fall  out  of  the  harp,  as  there  is  still 
a  shoulder  to  act  as  a  bearing  until  the  trolley  head  can  be  conveniently 
fixed. 


THE  FALK  TROLLEY  HEAD. 


A  hollow  space  is  left  on  the  inside  of  the  wheel  for  dope.  This 
is  applied  every  three  or  four  days  by  removing  one  of  the  cones 
and  inserting  the  nozzle  of  a  specially  constructed  dope  can  which  fits 
the  hole  in  the  bushing.  When  the  cone  is  replaced  the  inspector,  of 
course,  adjusts  the  bearing  so  that  the  spring  holds  the  cone  at  the 
proper  tension.  The  wheel  requires  absolutely  no  other  attention  until 
worn  out,  and  at  Milwaukee  one  man  will  dope  thirty  cars  in  an  hour 
and  a  half. 

The  bushings  have  been  found  to  last  about  four  months,  which  is 
an  excellent  record  when  the  wear  is  as  severe  as  in  a  case  of  this 
kind.  The  cost  of  maintenance  is  very  low,  and  all  rattle  and  play  is 
avoided. 

The  harp  is  so  shaped  that  it  will  not  engage  on  the  span  wires. 


Plain  Milling  Machine. 


Milling  machines  form  a  necessary  part  of  street  railway  repair 
shops,  and  a  conveniently  arranged  machine  of  this  character,  made 
by  the  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati,  O. ,  is 
shown  herewith.  As  will  be  seen,  the  machine  conforms  in  its  features 
to  the  standard  knee  form  of  machine,  has  its  uprights  tied  together 
above  the  cone  pulley,  and  has  an  overhanging  arm  for  supporting  the 
outer  end  of  the  mill  arbor. 

The  table  is  provided  with  an  oil  channel  running  around  it,  and 
drainage  tubes  are  provided  at  each  end  for  running  the  oil  into  vessels 
which  can  be  hung  upon  hooks  provided  for  the  purpose.  All  the 
traversing  screws  are  provided  with  micrometer  graduations,  and  the 
rings  are  secured  in  place  by  knurled  nuts,  so  they  are  very  readily 
adjusted  without  the  use  of  tools.  There  is  a  quick  return  motion  for 
the  table,  this  being  at  the  right  of  the  machine,  and  operated  by  a 
crank.  The  automatic  stop  for  the  feed  operates  in  either  direction, 
and  is  placed  on  a  T  slot,  which  also  receives  the  auxiliary  dog  for 
hand  feeding.  A  new  device  is  provided  which  is  adjusted  by  a  slotted 
screw,  and  takes  up  all  lost  motion  in  the  traversing  screws. 

The  feed  is  reversible  by  tumbler  gearing,  and  has  a  range  of  .008 
in.  to  .lin.  per  revolution  of  spindle.    The  lower  feed  cone  is  mounted 


PLAIN  MILLING  MACHINE. 


upon  a  swiveling  yoke  by  means  of  which  it  can  be  adjusted  to  keep 
both  feed  belts  at  proper  tension.  A  double  friction  countershaft 
accompanies  the  machine.  The  feed  of  the  table  is  twenty-four 
inches;  movement  of  table  in  ine  with  spindle,  seven  inches;  vertical 
movement  of  knee,  nineteen  inches. 


A  New  Storage  Battery. 


A  new  storage  battery,  for  which  excellent  claims  are  made,  has 
just  been  placed  on  the  market  by  Haschke  & 
Creelman,  18  to  30  West  Randolph  Street, 
Chicago.  The  battery  is  very  light  in  weight, 
small  in  size,  and  capable  of  withstanding 
rough  handling. 

The  elements  in  the  300  ampere-hour  cell, 
especially  constructed  for  street  car  propul- 
sion, weigh  only  thirty-four  pounds.  It  is  five 
inches  wide,  seven  inches  long  and  ten  inches 
high.  One  of  the  main  features  of  the  battery 
is  the  secret  process  of  insulation  used  in  separ- 
ating the  elements.  This  insulation  is  electro- 
chemically  treated,  and  when  placed  between 
the  elements,  causes  them  to  solidify  and  with- 
stand punctures  or  rough  handling,  and  ren- 
ders buckling  impossible.  The  batteries  have 
a  very  low  internal  resistance.    The  chemical 

action  is  very  quickly  revived  after  an  excessive  discharge,  thereby 
maintaining  a  constant  voltage. 


ACCUMULATOR 
CELL. 
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Compressed  Air  for  Car  Cleaning. 


Railroad  car  cleaning  by  compressed  air  is  one  of  the  latest 
developments  of  compressed  air  application,  of  which,  in  late  years, 
there  has  been  almost  endless  multiplication.  Attention  was  drawn 
to  it  recently  in  a  report  of  a  committee  of  the  Master  Car  Builders' 
Association  detailing  the  growing  use  of  compressed  air  in  car  shops 
and  yards,  and  illustrating  various  forms  of  pneumatic  hoists,  pumps 
and    other  labor  saving  apparatus  for  railroad  service.    Not  the  least 


Handsome  Cars  for  the  Dartmouth  &  Westport 
Street  Railway. 


The  Dartmouth  &  Westport  Street  Railway  Company,  of  New 
Bedford,  Mass.,  has  recently  put  on  its  line  some  very  handsome  cars, 
which  we  illustrate  on  this  page.  The  cars  are  from  the  works  of 
the  Jackson  &  Sharp  Company,  of  Wilmington,  Del. ,  and  have  given 
such  good  satisfaction  that  orders  for  additional  rolling  stock  of  the 
same  make  and  finish  have  been  given. 


FIG.  1 . — COMBINATION  BAGGAGE  AND  PASSENGER  CAR— DARTMOUTH  &  WESTPORT  STREET  RAILWAY. 


interesting  among  these  were  the  dusting  nozzles,  which  in  three  in- 
stances at  least — on  the  West  Shore,  the  Erie  and  the  Chicago,  Rock 
Island  &  Pacific  lines —  have  been  put  to  use  with  such  good  results 
that  they  would  seem  to  promise  the  early  relegation  to  the  railroad 
curio  scrap  heap  of  the  conventional  rattan  beater  and  brush.  These 
compressed  air  dusters,  as  shown  by  tests  made  by  the  committee, 
effect  a  decided  saving  in  time  in  cleaning  car  cushions,  the  average 


They  are  22  ft.  long  inside  and  30  ft.  over  vestibules;  the  width 
over  panels  is  6ft.  6  ins.,  and  the  height  of  the  car  from  the  under  side 
of  the  sill  to  top  of  trolley  board  is  9  ft.  1  in.  The  height  from  the 
top  of  track  to  the  top  of  the  trolley  board  is  11  ft.  7  ins.  All  the  sills 
are  of  Georgia  long  leaf,  yellow  pine,  and  cross  framing  is  of  oak;  the 
floor  is  also  of  yellow  pine.  Posts,  top  rails,  ventilator  rails  and  all 
material  used  in  framing  is  of  white  ash. 


FIG.  2.— CLOSED  PASSENGER  CAR— DARTMOUTH  &  WESTPORT  STREET  RAILWAY. 


time  consumed  by  two  men,  one  operating  one  of  the  nozzles  and  the 
other  handling  the  seats,  in  removing  the  dust  from  plush  and  springs  of 
200  seats,  cleaning  them  perfectly,  being  from  twenty-seven  to  thirty- 
three  seconds  for  each  seat.  The  air  used  in  these  tests  was  supplied  from 
a  reservoir  at  a  pressure  of  from  sixty  to  ninety  pounds  per  square 
inch.  Another  test  at  cleaning  by  hand  in  the  usual  way,  with  beaters 
and  brushes,  showed  the  time  necessary  for  each  seat  to  vary  from 
three  to  four  minutes,  the  air  dusters  thus  effecting  a  time  saving  of 
about  85  percent.- 


The  roof  is  of  the  dome  pattern,  extending  the  whole  length  of  the 
car  and  out  over  the  platforms  the  same  as  steam  cars  with  vestibuled 
platforms.  The  roof  is  covered  with  the  best  quality  of  duck.  The 
ceiling  is  of  three-ply  veneer  of  birch,  neatly  and  tastefully  decorated 
with  one  large  bronze  candle  and  electric  lamp  in  the  center  and  two 
small  lamps  at  each  end  with  one  light  in  each  vestibule.  The  deck 
sash  is  of  mahogany  and  glazed  with  Muranese  glass,  and  is  hung  on 
ratchets  with  bronze  deck  sash  openers  to  operate  it.  Two  beveled 
mirrors  are  located  in  each  end  in  neat  mahogany  frames.    The  hand 
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rails  are  of  mahogany  with  bronze  bratckets,  and  there  are  seven  padded 
hand  straps  to  each.  There  are  seven  windows  on  each  side  and  two 
in  each  end,  glazed  with  the  best  double  thick  glass,  and  imbedded  in 
rubber  on  all  edges. 

The  inside  finish  of  the  cars  is  of  the  best  Mexican  mahogany, 
handsomely  figured.  The  curtains  to  each  window  are  fitted  with  the 
McKay  patent  fixtures.  The  seats  are  reversible,  with  Hale  &  Kilburn 


FIG.  3.— INTERIOR  OF  CAR— DARTMOUTH  &  WESTPORT  RAILWAY 

patent  fixtures,  and  are  upholstered  in  old  gold  plush.  There  are  seven 
single  seats  on  one  side  and  seven  double  on  the  other  with  nickel 
plated  arm  rests.  The  aisle  is  covered  with  carpet,  which  gives  the 
car  the  effect  of  a  regular  railway  coach. 

Large,  roomy  vestibules  are  provided  with  gates  on  each  side. 
Bronze  brake  wheels  and  Stanwood  steps  are  used,  and  all  trimmings, 
both  inside  and  out,  are  of  bronze  of  the  newest  design. 

In  regard  to  the  outside  finish,  the  cars  are  painted  chrome  yellow 
with  white  concave  panels  handsomely  decorated  with  the  name  "Dart- 
mouth &  Westport  Street  Railway  "  in  silver.  On  the  outside  of  the 
vestibules  the  name  "Fall  River  and  New  Bedford "  is  painted  in 
large,  gold  letters.  Each  car  is  also  provided  with  side  signs.  Fig.  3 
gives  an  interior  view  of  the  car.  The  combination  car  'Fig.  1)  is  the 
same  size  as  the  passenger  cars,  except  that  it  has  a  bulkhead  dividing 
eight  feet  off  for  a  baggage  room.  The  baggage  room  is  finished  in 
ash,  while  the  balance  of  the  car  is  finished  in  quartered  oak,  with 
cross  seats  upholstered  in  leather.  This  car  is  to  be  used  as  a  smoker. 
It  is  also  provided  with  two  card  tables  to  be  used  by  card  players. 
The  baggage  room  has  two  large  doors,  one  on  either  side,  the  same  as 
used  in  baggage  cars  on  steam  roads. 


A  New  Electric  Headlight. 

The  Lindell  Rail  way  Company ,  of  St.  Louis,  has  recently  equipped 
its  cars  with  an  electric  headlight  of  a  new  type,  an  illustration  of 
which  is  presented  herewith.  It  is  the  invention  of  George  W. 
Baumhoff,  superintendent  of  the  company,  and  has  given  excellent 
satisfaction.  It  consists  of  a  triangular  shaped  casing  of  metal  about 
twenty-four  inches  in  length  and  nine  inches  in  width,  with  its  inner  sur- 
face lined  with  reflecting  material  The  casing  is  attached  to  the  under 
side  of  the  car  bonnet  by  hollow  tubular  castings  through  which  the  wires 
connecting  with  the  lamps  are  carried  and  arranged  in  such  a  manner 
as  to  protect  them  from  the  wealher  and  prevent  them  coming  in  con- 
tact with  passengers.  Two  lamps  are  provided,  the  sockets  for  which 
are  attached  to  the  horizontal  parts  of  the  supporting  casting  which  also 
provides  bearings  on  which  the  lamp  casing  turns. 

The  interior  of  the  casing  is  divided  by  a  V-shaped  central  par- 
tition forming  a  powerful  reflector  for  each  lamp. 

The  reflector  is  arranged  to  turn  on  its  bearings,  the  front  head- 
light being  used  to  light  the  track  in  front  which  it  does  for  a  distance 


A  NEW  ELECTRIC  HEADLIGHT. 

of  about  150  ft.,  and  the  rear  one  for  lighting  the  rear  platform  and 
the  interior  of  the  car. 

Previous  to  the  adoption  of  the  electric  headlights  the  cars  were 
provided  with  oil  headlights  which  required  the  services  of  two  men 
to  keep  in  order. 

With  the  new  headlight  the  company  estimates  a  saving  of  the 
salary  of  two  men,  the  cost  of  lamps  and  current  required  to  operate 
the  new  system  being  equivalent  to  the  cost  of  coal  oil  and  the  break- 
age of  lamp  chimneys  and  headlights. 


Bemis  Standard  Cable  Truck. 


The  engraving  of  the  Bemis  Car  Box  Company's  truck,  on  this 
page,  shows  that  company's  standard  motor  truck,  as  adapted  for  cable 


BEMIS  TRUCK  FOR  CABLE  CARS. 


Recent  Work  of  a  Large  Car  Company. 


The  American  Car  Company,  of  St.  Louis,  Mo.,  as  mentioned  in 
our  last  issue,  is  receiving  orders  for  a  large  number  of  cars  in  its  own 
city,  as  well  as  elsewhere.  The  order  from  the  Union  Depot  system 
covers  thirty  twenty-five  foot  closed  cars,  fitted  with  plush  covered, 
cane,  cross  seats.  The  interior  finish  of  these  cars  will  be  elegant  and 
elaborate,  and  they  will  be  mounted  on  Sutton's  maximum  traction, 
double  motor  trucks.  Captain  McCulloch,  general  manager  of  the 
Citizens'  Street  Railway  Company,  of  St.  Louis,  has  also  placed  a 
recent  order  with  the  American  Car  Company.  This  calls  for  sixty 
twenty  six  foot  closed  cars,  to  be  mounted  on  Sutton's  maximum  trac- 
tion, double  motor  trucks.  These  cars  are  to  be  very  handsome,  both 
in  design  and  finish.  The  attractive  cars  recently  built  by  this  com- 
pany for  the  Missouri  Railroad  Company  assisted  very  materially  in 
deciding  where  the  order  should  be  placed. 


The  Quincy  &  Boston  (Mass.),  Street  Railway  is  to  be  extended 
from  West  Quincy  to  East  Milton. 


work.  180  of  these  trucks  have  been  adopted  by  the  Third  Avenue 
Railroad  Company,  of  New  York,  for  use  under  its  twenty-two  foot 
box  cars. 

The  truck  is  equipped  with  the  Bemis  cushioned  wheel  brake,  and 
the  drum  brake  as  used  by  the  Third  Avenue  Railroad  Company.  It 
carries  the  grip  independent  of  the  spring  motion  of  the  car,  is  easy 
riding,  and  in  all  respects  a  very  satisfactory  truck. 

Recent  orders  for  this  truck,  adapted  for  electric  service,  are  from 
the  Baltimore  Traction  Company,  the  Electric  Traction  Company,  of 
Philadelphia;  Hestonville,  Mantua  &  Fairmount  Passenger  Railroad 
Company,  of  Philadelphia;  Fair  Haven  &  Westville  Railroad  Com- 
pany; New  Haven  Street  Railway  Company;  Norfolk  Suburban  Street 
Railway  Company;  Calais  &  St.  Stevens  Street  Railway  Company; 
Skowhegan  &  Norridgewock  Street  Railway  Company;  Marlboro 
Street  Railway  Company;  Gardner  Street  Railway  Company;  Lowell 
&  Suburban  Street  Railway  Company;  Union  Street  Railway  Com- 
pany, New  Bedford,  and  at  other  points.  The  Bemis  Company  has 
also  just  completed  an  order  for  450  for  the  Philadelphia  Traction 
Company,  and  owing  to  other  large  orders  has  now  about  three  months' 
work  ahead. 
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Flexible  Pole  Brackets. 


We  illustrated  in  a  recent  issue  the  Creaghead  single,  flexible 
bracket  for  wooden  poles.  The  results  secured  by  this  bracket  in  practice, 


FIG.  1.— DOUBLE  FLEXIBLE  BRACKET  FOR  WOODEN  POLES. 


especially  on  high  speed  suburban  and  interurban  lines,  have 
been  so  satisfactory  that  we  present  views  of  other  standard 
types  brought  out  by  this  company.  Fig.  i  illustrates  the 
double  bracket  for  wooden  poles;  Fig.  2  the  single  insulated, 
llexible  bracket  for  iron  poles,  and  Fig.  3  the  double  insulat- 
ed, flexible  bracket  for  iron  poles. 

The  Creaghead  Engineering  Company  has  designed  a 
number  of  special  forms  in  which  its  patented  flexible  device 
is  used,  but  the  three  forms  herewith  illustrated  are  designed 
for  the  standard  single  and  double  track  work  for  use  with 
wood  or  iron  poles.    The  single  and  double  flexible  brackets 

tfor  iron  poles  are  insulated  from  the 
iron  poles,  thereby  giving  double  in- 
sulation between  trolley  wire  and  pole. 
Figs.  2  and  3  show  clearly  the  insulated 
turnbuckle  in  the  top  guy  rod,  the  hard 
wood,  corrugated  plug  in  the  horizontal 
arm  and  the  insulated    bushing  in  the 


The  Ohio  Trolley. 


The  Ohio  trolley,  manufactured  by  the  Ohio  Brass  Company,  of 
Mansfield,  O.,  is  shown  herewith,  and  is  claimed  to  be  very  simple  and 
most  effective.  It  is  made  up  of  less  than  a  dozen  pieces,  any  of 
which  can  be  easily  duplicated.  The  spring  is  the  regular  flat  leaf 
style,  such  as  any  manufacturer  of  carriage  springs  keeps  in  stock. 
The  working  parts  of  the  trolley  are  made  of  steel  and  malleable  and 
wrought  iron,  and  in  consequence  are  not  easily  broken,  and  do  not 
get  out  of  repair. 

The  base  and  stand  are  three  feet  long  and  eight  inches  wide,  and 
when  the  trolley  pole  is  in  a  horizontal  position  but  thirteen  inches 


2— SINGLE  FLEXIBLE  BRACKET 
FOR  IRON  POLES. 


pole  through  which  the  flexible  span  wire  passes.  The  Creaghead 
Engineering  Company  has  recently  equipped  throughout,  the  Cin- 
cinnati &  South  Covington  Street  Railway  Company's  Evergreen  line, 
with  a  large  number  of  double  brackets  for  wood  poles  with  special 
ornamental  curve  brace  on  each  side  of  the  pole  under  the  arm.  The 
Rutland  Street  Railway  Company,  of  Rutland,  Vt.,  has  also  recently 
placed  an  order  for  several  hundred  of  Creaghead  brackets  for  its 
new  lines,  and  a  large  number  of  orders  for  standard  brackets  have 
been  received  and  filled  by  the  Creaghead  Engineering  Company, 
besides  the  above  mentioned  orders  for  special  brackets. 


FIG.  3.— DOUBLE  FLEXIBLE  BRACKET  FOR  IRON  POLES. 

By  use  of  this  flexible  bracket  the  "  hammering"  and  sudden  jars 
peculiar  to  stiff  forms  of  brackets  are  avoided,  the  first  cost  of  con- 
struction is  greatly  reduced  and  cost  of  maintenance  brought  down  to 
correspond  with  ordinary  span  wire  construction. 

Handsome  Vestibuled  Cars. 


An  excellent  opportunity  is  offered  by  one  of  our  advertisers  for  a 
street  railway  company  to  secure  a  small  equipment  of  substantially 
built  and  well  finished  cars.  These  cars  were  built  by  the  J.  W.  Fow- 
ler Car  Company,  and  owing  to  the  financial  embarrassment  on  the 
part  of  the  road  for  which  they  were  built,  the  cars  were  never  deliv- 
ered. They  are  described  in  detail  elsewhere  in  our  columns  this 
month,  together  with  an  illustration  of  one  of  the  four  cars,  all  of 
which  are  handsomely  finished  and  beautifully  decorated. 


THE  OHIO  TROLLEY  BASE. 

high.  The  trolley  pole  can  be  swung  either  forward  or  backward  orjin 
a  complete  circle,  and  the  pressure  against  the  trolley  diminishes  as  the 
pole  assumes  more  nearly  a  horizontal  position.  The  trolley  can  be 
assembled  or  dismantled  in  a  few  minutes'  time,  without  the  aid  of 
tools.  It  is  very  easy  and  flexible  in  action,  and  will  follow  the  varia- 
tions of  the  trolley  wire  quickly  and  surely. 

In  fitting  these  trolleys  out  complete  the  Ohio  Brass  Company 
uses  its  special  carbonized  steel  trolley  pole.  This  pole  is  drawn 
cold  through  a  die  and  is  made  of  the  best  Norway  iron.  It  is  then 
carbonized  to  a  proper  degree  to  give  it  sufficient  elasticity.  It  is 
seamless  and  endless,  and  formed  to  a  perfect  taper.  The  claim  made 
on  this  pole  is  that  it  is  lighter,  more  flexible  and  stronger  than  the 
regular  style  trolley  pole.  It  will  not  break,  and  if  bent  out  of  shape 
can  be  straightened  cold  without  injury.  This  pole  is  one  of  the  spec- 
ialties of  the  Ohio  Brass  Company. 

Recent  Orders  of  the  Sterling  Supply  &  Manu= 
facturing  Company. 


The  Sterling  Supply  &  Manufacturing  Company,  of  New  York, 
reports  an  excellent  business.  During  the  first  three  weeks  in  August 
the  company  booked  orders  for  several  hundred  registers.  Among  these 


FENDER  USED  ON  THE  BROADWAY  CABLE  ROAD. 

may  be  mentioned  thirty  registers  for  the  Columbus  Avenue  division 
of  the  Broadway  cable  system,  a  large  order  from  the  New  Orleans 
Traction  Company,  which  will  amount  to  about  150  machines;  the  Con- 
solidated Traction  Company,  of  New  Jersey,  100  machines  additional; 
the  Yonkers  Railroad  Company  equipment;  the  Lake  Cities  Railroad 
Company,  of  Michigan  City,  Ind.;  the  Geneva  &  Waterloo  Railroad 
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Company,  of  Geneva,  N.  Y.;  the  Nassau  Electric  Railway  Company, 
of  Brooklyn,  for  its  entire  equipment;  the  Terre  Haute  Railway  sys- 
tem and  the  Middletown-Goshen  Railway  Company. 

This  company  has  also  just  been  awarded  the  contract  for  sixty 
sand  box  equipments  by  the  Nassau  Electric  Railway  Company  of 
Brooklyn,  and  report  a  large  business  in  this  department. 

The  car  fender  of  the  company  has  been  adopted  by  the  Metro- 
politan Street  Railway  Company,  of  New  York,  and  the  Third  Avenue 
Railway  Company,  of  the  same  city,  is  also  using  the  device.  It  is  de- 
signed to  be  carried  as  close  to  the  track  as  possible,  and  its  shape  is 
such  as  to  practically  preclude  the  possibility  of  any  person  getting 
under  the  wheels.  It  is  made  of  wrought  iron  pipe,  malleable  iron 
fittings,  woven  wire  and  rubber  belting.  We  present  a  view  of  the 
fender  on  page  586. 

The  managers  of  the  company  seem  to  find  business  in  a  very  sat- 
isfactory condition,  and  believe  that  the  best  evidence  of  the  merit  of 
their  goods  is  the  additional  orders  which  they  are  receiving  for  them. 


Report  of  the  North  Metropolitan  Tramways 
Company. 

The  annual  report  of  the  North  Metropolitan  Tramways  Company 
of  London,  England,  for  the  year  ending  June  30,  1894,  was  submitted 
to  the  stockholders  at  a  meeting  held  August  10.    It  shows  gross 


A  Corliss  Engine  for  Street  Railway  Work. 

The  accompanying  engraving  illustrates  a  new  Corliss  engine 
recently  placed  on  the  market  by  the  Bass  Foundry  &  Machine 
Works  of  Fort  Wayne,  Ind.  This  engine  was  designed  especially  for 
street  railway  and  electrical  work  and  is  built  to  withstand  sudden  and 
severe  strains. 

The  general  appearance  of  the  engine  is  shown  in  the  engraving. 
The  cylinders  are  eighteen  inches  in  diameter  with  forty-two  inches 
stroke.  One  of  the  new  and  important  features  is  the  large  ports,  they 
being  twenty  and  three-quarters  inches  long.  The  improved  valve 
gear  for  quickly  opening  the  valve  together  with  the  large  ports  afford 
perfect  steam  distribution,  there  is  very  little  loss  in  the  initial  pres- 
sure of  the  steam  on  entering  the  cylinder.  The  steam  and  exhaust 
valves  are  accurately  ground  on  dead  centers  and  the  valve  gear  has  a 
minimum  number  of  parts  and  is  easy  of  accesss.  The  governor  is  of 
the  well  known  Porter  type  and  is  accurately  made  and  highly  finish- 
ed throughout  and  thoroughly  tested. 

The  construction  of  the  cylinder  base  and  that  of  the  main  bear- 
ings are  such  as  to  give  an  extra  large  bearing  surface  on  the  founda- 
tion. The  girder  is  that  portion  of  the  engine  bed  between  cross- 
head  guides,  and  the  pillow  block  is  of  very  heavy  design  giving 
great  strength  and  preventing  any  torsional  strains.  The  bearings  are 
exceptionally  large,  the  main  journal  being  of  a  length  equal  to  twice 
its  diameter. 


CORLISS  ENGINE — BASS  FO 

receipts  of  ^227,709  12*  Sd;  expenditures,  ^182,166  5*  id.  A  divi- 
dend of  8  per  cent,  was  declared. 

Owing  to  the  leading  position  taken  by  the  company  among  tram- 
way companies  in  London  some  of  the  facts  given  in  the  report  will  be 
of  especial  interest  to  American  readers  as  giving  an  idea  of  the  aver- 
age receipts:  Average  number  of  cars  running,  324.88;  mileage,  49; 
miles  run,  4,177,696;  passengers  carried,  41,608,498;  average  receipts 
per  passenger,  2.56  cents;  average  receipts  per  mile  run,  25.42  cents; 
percentage  of  total  working  and  general  expenses  as  compared  with 
total  receipts,  79.90. 

To  better  compare  the  cost  of  operation,  we  give  below  a  statement 
of  the  provender  required  for  the  half  year  ending  June  30,  with  the 
prices  paid:  Maize,  9,857^4  qrs.  Qi)  $4.57;  oats,  7,296^  qrs.  @  $4.00; 
beans,  44 %  qrs.  @  $8.16;  bran,  1,492  cwts.  @  $1.19;  peas,  5,285  qrs.  @ 
$6.17;  barley,  6,580^  qrs.  @  $3.24:  hay,  2,988^  loads  @  $24.54; 
straw,  1,134  loads  @  $12.32. 

The  Gloucester  &  Rockport  Street  Railway  Company,  Gloucester, 
Mass.,  with  a  capital  of  $40,000,  has  been  formed  to  construct  a  street 
railway  from  this  city  across  Good  Harbor  Beach  to  Brier  Neck,  to 
the  line  dividing  Gloucester  from  Rockport.  The  board  of  directors 
are  D.  S.  Presson,  A.  B.  Hallowell.  F.  W.  Homans  and  D.  A.  White, 
of  Gloucester;  W.  B.  Fergusen,  of  Maiden;  A.  D.  Bosson  and  J.  A. 
Cunningham,  of  Chelsea. 


NDRY  &.  MACHINE  WORKS. 

The  boxes  are  adjusted  for  taking  up  wear,  by  means  of  set 
screws,  and  a  steel  plate  is  placed  between  the  set  screws  and  the  box  to 
receive  the  thrust  of  the  screws. 

The  company  has  recently  commenced  the  manufacture  of  a  spec- 
ial type  of  engines  which  embraces  all  the  essential  features  of  the 
Corliss  engine  with  improved  valve  gears  which  admits  of  a  much 
higher  rotative  speed  than  is  possible  with  the  ordinary  valve  gear. 

This  engine  was  designed  to  meet  the  requirements  where  space 
is  limited  and  a  high  degree  of  ecomony  is  necessary.  Among  the 
recent  orders  received  by  this  company  are  two  30X60  in.  rolling 
mill  engines  for  the  Newcastle  Steel  &  Fire  Plate  Company  of 
Newcastle  and  36  X  7°  X  00  tandem  engine,  with  flywheel  thirty 
feet  in  diameter  and  seventy  eight  face  turned  for  rope  drive.  In  ad- 
dition tc  these  an  order  has  just  been  received  through  the  New 
York  office  for  two  cross  compound  engines  for  the  Williams  & 
Clark  Fertilizer  Company,  of  Carteret,  N.  }. 

The  Bass  Foundry  &  Machine  Works  has  acquired  high  repu- 
tations for  condensers,  feedwater  heaters,  engines  and  boilers. 

The  Eastern  interests  of  the  company  are  ably  represented  by  H. 
Ruel  Baldwin  who  has  an  office  in  Cortland  Street,  New  York. 


Work  on  the  new  electric  railway  connecting  Phillipsburg,  (Pa.) 
Osceola,  Houtzdale,  Morrisdale,  Munson  and  other  neighboring 
towns  and  villages  has  been  begun. 
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New  Trolley  Head. 


We  illustrate  herewith  a  trolley  harp  and  wheel  which  has  been 
recently  put  on  the  market.  It  has  been  designed  after  a  most  careful 
study  of  the  conditions  which  this  important  element  of  the  car  equip- 
ment has  to  meet,  and,  it  is  claimed,  has  special  advantages. 

It  is  made  of  the  best  malleable  iron, and  also  of  the  highest  grade 
bronze,  with  steel  flange.  The  crescent  section  of  the  side  bars  adds 
strength  to  lightness,  and  affords  a  rounded  surface  which  will  not 
catch  or  dent  the  trolley  wire  They  are  shaped  to  give  ample  room 
for  the  edges  of  the  wheel  and  perfect  protection  to  the  contact  springs. 
The  pin  is  fastened  by  an  improved  method,  giving  a  large  bearing 
and  avoiding  sharp  corners.  The  metal  is  so  distributed  in  the  body 
that  the  wheel  may  be  entirely  worn  out;  and  the  wire  can  never  be 
worn  by  coming  in  contact  with  the  harp — an  important  point. 

The  wheel  is  designed  to  give  a  greater  amount  of  service  than 
any  yet  produced.  The  desired  result  is  obtained  by  using  the  highest 
grade  of  bearing  bronze,  and  in  the  proper  distribution  of  the  metal. 
Many  of  these  wheels  are  still  in  service  after  making  the  excellent 
record  of  10,000  miles,  and  their  merit  has  been  established  on  some  of 
the  leading  electric  railways  in  the  country.  The  wheel  is  one  of  the 
the  specialties  of  the  Hubley  Manufacturing  Company,  of  Lancaster, 


Direct  Connected  Engine  and  Generator. 

The  new  Mather  generator  was  illustrated  and  its  important  feat- 
ures described  in  our  last  issue.  We  present  herewith  a  view  of  an 
improved  Mather  100  K.  w..  direct  connected  generator  and  150  H.  P. 
Ideal  engine.  The  construction  of  the  generator  is  claimed  to  be 
such  as  to  make  it  particularly  adapted  to  direct  connection.  The 
electrical  design  lends  itself  very  readily  to  the  best  mechanical  con- 
struction, and  full  advantage  of  this  fact  has  been  taken,  the  result 
being  a  machine  perfect  in  its  mechanical  details. 

One  peculiar  advantage  of  this  type  of  generator  over  others  is 
that  on  account  of  the  fields  being  cast  in  four  pieces,  and  entirely 
separate  from  the  frame,  all  being  bolted  together,  the  assembling  or 
taking  apart  of  the  generator,  or  the  removal  of  the  armature,  is 
accomplished  in  an  exceedingly  short  time  and  with  the  greatest  ease. 

They  are  designed  to  be  directly  connected  to  any  first  class  type 
of  engine  adapted  for  this  work,  and  are  exceedingly  compact.  They 
are  self  oiling,  self  exciting,  perfectly  self  regulating,  and  after  being 
started,  completely  self  attendant.  They  are  compound  wound  and 
manufactured  to  be  equally  well  adapted  for  electric  lighting,  electric 
ra;lway,or  power  purposes. 

A  common  difficulty  with  a  generator  is  sparking  at  the  brushes, 


NEW  TROLLEY 
HEAD. 


DIRECTED  CONNECTED  ENGINE  AND  GENERATOR. 


Pa.,  which  manufactures  complete  equipments  for  electric  railway  and 
lighting  plants.  This  company  is  at  present  doubling  the  capacity  of 
its  works  to  accommodate  the  enormous  increase  in  the  demand  for  its 
apparatus. 


The  Siemens  &  Halske  Company  Ready 
for  Work. 


On  August  1,  there  occurred  in  Chicago  a  disastrous  fire  which 
destroyed  the  plants  of  the  Siemens  &  Halske  Company,  the  Wells- 
French  Car  Company  and  other  important  plants.  Fortunately  the 
most  important  plans  and  patterns  of  the  Siemens  &  Halske  Company 
were  saved,  and  immediately  after  the  fire  the  directors  voted  to 
resume  manufacturing  as  soon  as  possible.  The  results  of  the  fire 
will  be  quite  important.  The  Siemens  &  Halske  Company  and 
the  Wells-French  Company  have  made  an  arrangement  together  with 
the  revived  Grant  Locomotive  Works  of  Cicero,  near  Chicago, 
to  be  combined  in  a  new  corporation  to  be  known  as  the  Siemens 
Company,  with  a  capital  of  $2,000,000.  Operations  will  be  begun 
at  once  at  the  old  Grant  Locomotive  Works.  Motors,  railway  cars 
and  all  kinds  of  electrical  devices  will  be  manufactured.  Every 
separate  product  of  each  of  the  three  old  companies  will  be  turned  out 
by  the  new  company,  and  it  is  predicted  that  the  new  concern  will 
develop  into  one  of  the  largest  manufacturing  corporations  in  the 
world.  It  is  probable  that  the  new  company  will  engage  between 
1,000  and  2,000  men,  and  over  600  will  be  put  to  work  immediately, 
while  an  investment  of  several  thousand  dollars  will  be  made  in  enlarg- 
ing the  Grant  Works.  The  company  promises  to  deliver  electrical 
apparatus  within  sixty  days. 

Among  the  first  orders  which  the  company  will  complete  will  be 
the  dynamos  for  the  West  Chicago  Street  Railway  Company  and  the 
Garden  City  Street  Railway  Company,  which  will  supply  power  for  the 
electric  cars  of  the  West  and  North  Side  Yerkes'  system  in  Chicago. 

The  West  Side  station  is  to  be  located  at  the  corner  of  Washington 
Boulevard  and  Western  Avenue,  where  the  repair  shops  and  stables  are 
located.  The  Siemens  &  Halske  Company  will  build  three  2,000  H.  p. 
and  one  1,000  h.  p.  generators  for  immediate  use,  but  the  ultimate 
capacity  of  this  central  plant  will  require  five  dynamos  of  2,000  h.  p. 
each  and  one  of  1 ,000  h.  p. 


which  is  usually  caused  by  the  points  of  commutation  shifting  with  the 
variations  in  the  load.  It  has  been  the  aim  of  the  Mather  Company 
to  overcome  this  difficulty,  and  that  it  has  been  done  is  proved  by  the 
fact  that  after  the  brushes  have  once  been  adjusted,  further  change  in 
their  position  is  not  necessary,  no  matter  how  sudden  or  how  great  may 
be  the  variations  in  the  amount  of  current  supplied  by  the  generator. 
One  of  the  tests  to  which  the  generators  are  subjected  at  the  factory  is  to 
throw  on  and  off  heavy  loads,  always  leaving  the  brushes  in  the  same 
position.  No  sparking,  it  is  said,  is  caused  even  by  a  current  in 
excess  of  the  rated  capacity  of  the  machine,  and  it  is  impossible  to 
distinguish  by  watching  the  brushes  whether  the  generator  is  loaded 
or  not.  All  these  generators  can  be  operated  for  an  indefinite  period 
at  their  full  rated  capacity  without  any  undue  or  dangerous  heating 
of  any  of  the  parts. 

One  great  advantage  of  these  generators  is  that  on  account  of 
the  field  and  armature  being  practically  identical  with  those  of  the 
company's  standard  multipolar  generators,  it  has  been  able  to 
design  testing  frames,  upon  which  before  shipping,  every  generator 
can  be  set  up  and  run  under  conditions  similar  to  those  it  is  intended 
to  meet  in  actual  practice,  and  no  machine  is  allowed  to  leave  the 
factory  unless  meeting  all  requirements  as  to  its  mechanical  and 
electrical  perfection. 

Four  or  more  sets  of  brushes,  as  may  be  required,  according  to 
the  conditions,  are  used.  Each  is  held  in  an  independent  holder; 
hence  any  single  brush  can  be  raised  from  the  commutator  without 
disturbing  the  others,  and  each,  having  its  own  spring,  may  be  per- 
fectly adjusted.  The  diametrically  opposite  brushes  are  of  the  same 
polarity  and  are  connected.  The  rocker  arm  of  the  brush  holder  is 
of  rigid  construction,  and  the  different  parts  are  perfectly  insulated; 
it  is  designed  so  that  it  will  adjust  all  the  brushes  simultaneously. 


A  corporation  to  be  known  as  the  Milton  &  Boston  Street 
Railway  is  being  formed  in  Milton,  Mass.,  with  a  capital  stock  of 
$50,000.  The  company  will  build  an  electric  street  railway  from  East 
Milton  to  Mattapan,  a  distance  of  about  four  miles,  and  connect  with 
the  Dedham  Street  Railway  at  Mattapan.  A  preliminary  organization 
has  been  made  with  A.  A.  Brackett,  J.  R.  Lawrence,  D.  J.  Brown, 
W.  H.  Rice,  of  Milton;  J.  A.  Duggan,  T.  H.  McDonnell  and  W.  P. 
Pinel,  of  Quincy,  as  directors. 
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A   New  System  Of  Transportation.  ates  very  little  friction  on  curves.    The  central  situation  of  the  motor 

admits  of  its  being  enclosed  in  a  light  dustproof  and  watertight  case. 
The  compartment  for  smokers  is  a  feature  that  will  be  very  popular 
We  show  on  this  page  a  new  type  of  electric  car,  the  invention  of     with  the  public.    The  general  contour  of  the  car  is  pleasing  to  the 
Charles  H.  Barrows,  of  Willimantic.  Conn.,  who  is  also  the  inventor     eye.    Its  outlines  are  graceful  and  its  furnishings  of  the  latest  improved 
of  the  Barrows'  elevated  and  surface  railway  system  now  being  con-     styles.    It  is  claimed  that  there  will  be  no  end  teetering  or  jolting  when 


FIG.  1. — THE  BARROWS  ELECTRIC  CAR. 


structed  in  Baltimore  County,  Md.,  by  the  Randallstown,  Granite  & 
Harrisonville  Rapid  Transit  Company.  The  car  embodies  some  new 
and  valuable  features  which  will  be  of  interest. 

Fig.  1 ,  gives  a  perspective  view  of  a  double  truck  car,  thirtv-two 
feet  over  all.  These  cars  can  be  built,  of  course,  in  any  length  with 
either  double  trucks  or  single  trucks,  and  can  be  run  as  motor  cars  or 
in  trains.  The  motor  is  directly  connected  with  all  four  driving  wheels, 
and  as  75  per  cent,  of  the  total  weight  is  on  these  wheels  there  is 
ample  tractive  force  to  haul  a  heavy  load. 

The  truck,  as  will  be  seen  from  Figs,  2  and  3,  is  of  novel  and  ingen- 
ious design.  The  single  motor  is  fixed  in  the  center  of  the  truck,  and 
elastically  supported  by  hangers  and  bars  from  the  sides  and  ends  of 
the  truck  frame,  having  no  contact  or  connection  with  the  axles 
which  are  entirely  free  from  any  friction,  except  at  the  boxes,  where 
they  are  journaled  in  anti  friction  bearings.  The  motors  for  these  cars 
are  built  for  high  speed,  and  the  higher  the  better,  for  the  greater  the 
number  of  revolutions  the  greater  will  be  the  leverage  for  a  given  speed 
of  the  car,  and  with  this  sprocket  chain  driving  mechanism,  with  a 
sufficient  speed  of  the  motor  the  diameter  of  the  driving  pinions  might 
be  reduced  to  simply  a  couple  of  spurs  on  the  armature  shaft. 

Each  end  of  the  armature  shalt  of  the  motor  is  provided  with  one 
or  more  small  spur  driving  pinions  which  engage  with  the  one  or  more 
sprocket  driving  chains  which  encircle  the  driving  drums  of  the  driving 
wheels.  Each  driving  drum  is  provided  with  a  groove  in  which  is 
seated  a  yielding  or  elastic  filling,  which  furnishes  a  soft  bearing  for  the 
chains  and  increases  the  frictional  contact  between  the  chains  and  the 
drums.  The  sprocket  chains  are  endless  and  completely  encircle  the 
driving  drums  of  the  driving  wheels,  and  are  in  like  engagement  with 
the  driving  pinions  on  the  armature  shaft  of  the  one  motor.  The 
proper  tension  of  the  chains  is  created  and  maintained  by  means  of 
adjustable  idle  pulleys  under  the  chains  and  over  which  the  chains  run, 
as  may  be  seen  in  the  cut. 

The  application  of  the  power  of  the  motor  to  the  propulsion  of  the 
car  is  by  a  direct  pull  on  a  line  from  near  the  periphery  of  the  driving 
wheels  to  very  near  the  center  of  the  armature  shaft,  and  may  be 
likened  to  the  act  of  pulling  on  a  rope  hand  over  hand  with  the  rope 


FIG.  2— END  VIEW— BARROWS  ELECTRIC  TRUCK. 

around  the  circumference  of  the  wheel  to  be  turned.  In  this  manner 
the  power  of  a  fast  speed  motor  is  utilized,  a  point  of  considerable 
advantage,  as  the  weight  of  the  motor  can  be  greatly  reduced. 

The  car  is  supported  at  points  very  near  the  truck  axles,  the  wheel 
base  being  so  short,  four  feet  or  less.  The  absence  of  gearing  and  all 
the  heavy  parts  of  the  usual  equipments  obviates  the  necessity  of  heavy 
truck  work,  and  reduces  the  dead  weight  of  iron  to  a  minimum. 

The  car  body  is  oi  the  lightest  possible  structure  consistent  with 
the  necessary  strength  to  sustain  the  load.    The  short  wheel  base  cre- 


starting,  an  account  of  the  long  leverage  available,  and  it  may  be  put 
into  full  speed  from  a  dead  stop  almost  immediately.  The  body  is  low 
and  of  easy  access,  and  the  entire  car  has  an  attractive  and  business  like 
appearance. 

  M  1  ■  1  »   

The  Chicago  General  Street  Railway  Company's 
Car  House  Competition. 


The  Chicago  General  Street  Railway  Company,  whose  offer 
inviting  drawings  and  specifications  of  a  model  plant  for  the  use  of 


FIG.  3. -SIDE  VIEW— BARROWS  ELECTRIC  TRUCK. 

forty  cars,  was  published  in  the  Street  Railway  Journal,  has 
awarded  the  prizes  in  its  competition.  The  first  prize  of  $100  was 
awarded  to  J.  R.  Cravath,  electrical  editor  of  the  Street  Raihvay 
Revieiv;  the  second  prize  of  $75  to  Caywood  &  Ritter,  contracting 
engineers,  Chicago;  third  prize  of  $50  to  A.  S.  Krotz,  an  engineer  of 
Springfield,  O. ;  fourth  prize  of  $25  to  E.  W.  Goss,  superintendent  of 
the  Amesbury  Electric  Light,  Heat  &  Power  Company,  Amesbury, 
Mass. 

None  of  the  plans  selected  will  be  used  in  full,  but  ideas  will  be 
adopted  from  each.  The  site  selected  for  the  new  power  plant  is  a 
four  acre  lot  corner  of  Kedzie  Avenue  and  31st  Street.  It  is  expected 
that  a  car  shed  125  X  3°°  f[->  engine  room  100  X  100  ft.  and  boiler 
room  100  X  00  ft-  wiH  De  constructed  this  fall,  the  other  buildings  to 
follow  as  rapidly  as  the  work  will  permit.  The  operation  of  the  pres- 
ent lines  will  be  under  the  management  of  the  president,  Congressman 
McCann,  and  the  superintendent,  W.  F.  Brennan,  while  C.  L.  Bonney, 
vice-president,  will  have  charge  of  the  construction  of  the  new  lines  and 
power  plant. 


Extensive  Contract  at  Lancaster,  Pa. 

The  Lancaster  Railway  Construction  Company,  has  been  awarded 
a  contract  by  the  Pennsylvania  Traction  Company,  for  building  forty- 
three  miles  of  electric  railway  in  Lancaster  County.  The  lines  will 
run  from  Lancaster  to  Manheim,  Lancaster  to  Mechanicsburg,  New 
Holland,  Blue  Ball  and  Terre  Hill,  with  an  eight  mile  branch  from 
Mechanicsburg  to  Ephrata.  The  specifications  call  for  Pennsylvania 
Railroad  standard  construction,  including  switch  and  signal  system. 
The  overhead  construction,  and  all  equipment  will  be  of  the  highest 
grade,  and  must  be  completed,  ready  (or  service,  within  ninety  days. 
The  Lancaster  Railway  Construction  Company  is  a  chartered  corpora- 
tion with  the  following  officers:  Henry  Baumgardner,  president; 
Michael  Reilly,  vice-president;  F.  H,  Steacy,  secretary;  J.  E.  Hubley, 
treasurer;  H.  E.  Crilly,  superintendent  of  construction. 
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A  New  Type  of  Electric  Railway  Sweeper. 


We  present  herewith  an  engraving  of  a  new  electric  sweeper  for 
street  railways  built  by  the  Brooklyn  Railway  Supply  Company,  of 
Stamford,  Conn.  The  sweeper  possesses  a  number  of  very  novel  feat- 
ures, which,  it  is  claimed,  will  add  greatly  to  its  practical  usefulness, 
and  we  have  no  doubt  that  the  sweeper  will  make  an  excellent  record 
during  this  winter. 


A  New  Car  Fender. 


The  fender  shown  in  the  accompanying  engravings  on  this  page 
was  invented  by  Oswald  W.  Routh,  of  Greenville,  N.  J.  The  engrav- 
ings show  the  fender  attached  to  a  car  of  the  Newark  (N.  J.)  &  South 
Orange  Electric  Railway. 

Fig,  1  shows  the  fender  ready  for  operation.  As  will  be  seen, 
there  is  a  curved  pick-up  in  front  of  the  car,  provided  at  its  outer  end 


ELECTRIC  RAILWAY    SWEEPER— WITH  ADJUSTABLE  BROOMS. 


One  striking  feature  of  the  sweeper  is  that  the  forward  end  of  the 
cab,  instead  of  being  at  right  angles  with  the  sides,  as  in  an  ordinary 
car,  is  inclined  to  the  sides  at  the  same  angle  as  the  revolving  broom, 
i  e.,  about  45  degs.  There  are  a  number  of  advantages  gained  by  this 
construction.  The  brooms  are  brought  entirely  out  from  under  the 
car,  and  they  can  be  raised  and  lowered  as  desired.    They  can  also  be 


FIG   1.— FENDER  READY  FOR  USE. 


very  easily  inspected  by  the  operator  from  the  car  window.  Another 
advantage  gained  by  this  arrangement  is  ease  in  attaching  and  detach- 
ing the  broom,  the  brackets  holding  the  main  shaft  to  the  sweeper  be- 
ing bolted  directly  to  the  frame. 

Another  advantage  of  the  sweeper  is  that,  owing  to  the  removal 
of  the  revolving  brush  from  under  the  car  body,  the  cab  can  be  placed 
as  low  or  as  high  above  the  track  as  desired.  In  other  words,  the  cab 
does  not  require  a  special  'truck,  but  can  be  mounted  on  any  truck 
owned  by  the  railway  company,  saving  in  this  way  an  entire  electric 
equipment.  The  connection  between  the  revolving  brush  and  main 
shafts  is  made  by  an  intermediate  sprocket,  which  affords  perfect  free- 
dom to  the  brooms  while  being  raised  or  lowered.  The  main  shaft  is 
driven  by  a  sprocket  chain  from  a  motor  carried  in  the  cab.  Access 
is  provided  by  a  door  at  the  side,  as  shown  in  the  engraving. 


The  Falkeneau  Engineering  Company  has  just  been  organized 
in  Philadelphia,  as  consulting  and  constructing  mechanical  and  elec- 
trical engineers.  The  company  is  composed  of  Messrs.  Keller,  Will- 
young  and  Pike,  all  formerly  connected  with  Queen  &  Company,  and 
Mr.  Falkeneau,  a  well  known  Philadelphia  engineer. 


with  a  roller,  so  that  it  will  not  dig  into  the  ground  even  when  the  car 
enters  upon  a  steep  grade.  Fig.  2  shows  the  fender  just  after  a  person 
has  been  picked  up. 

The  most  important  claim  made  for  the  invention  is  in  the  use  of 
the  auxiliary  screen  carried  just  behind  the  main  pick-up,  making  it 
practically  impossible  for  a  person  who  is  struck  to  be  crushed  by  the 


FIG.  2. — FENDER  IN  OPERATION. 


wheels.  If  by  any  accident,  the  person  struck  should  fall  forward  on 
the  track,  so  that  the  front  screen  would  pass  over  him,  the  auxiliary 
screen  or  fender,  which  is  three  feet  in  the  rear  and  which  works  auto- 
matically, would  drop  down  and  push  him  off  the  track.  This  is  an 
important  point  in  favor  of  the  device. 


The  International  Register  Company  of  Chicago,  seems  to  have 
no  difficulty  in  securing  a  constant  supply  of  orders  for  registers.  The 
machine  of  this  company  has  achieved  such  a  wide  reputation  that  it  is 
regarded  as  indispensable  by  many  leading  street  railway  managers.  One 
of  the  notable  contracts  received  by  this  company  recently  was  from 
the  Kansas  City  Cable  Railway,  of  Kansas  City,  Mo.,  for  100  portable 
machines  for  equipping  the  Grand  Avenue  division  of  the  Consolidated 
system.  The  lines  of  some  of  the  divisions  of  the  Kansas  City  Railway 
have  been  long  users  of  registers,  and  have  given  them  a  thorough 
test,  so  that  the  adoption  of  the  International  type  after  such  a  trial 
means  a  strong  endorsement  for  the  machine.  The  International  reg- 
ister is  becoming  recognized  more  and  more  every  day  as  a  standard, 
high  grade  register,  and  the  record  made  by  it  is  one  which  reflects 
great  credit  on  the  manufacturers. 


September,  1894.] 
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The  New  York  Wood  Vulcanizing  Company  and 
Its  Process  for  Preserving  Ties,  Poles, 
Cross=arms,  etc. 

The  extensive  works  where  this  company  carries  on  its  process  of 
vulcanizing  wood  for  the  purpose  of  preserving  and  strengthening  it, 
are  located  at  155th  Street,  and  the  Harlein  River,  New  York  City, 
where  they  occupy  a  plot  of  ground  600  X  250  ft.  with  a  water  frontage 
of  250  ft.  There  are  excellent  dock  facilites  with  sufficient  depth  of 
water  for  large  lumber  schooners.  An  exterior  view  ol  the  works  is 
shown  in  one  of  the  accompanying  illustrations. 

The  main  building  is  of  brick  125  X  r52  ft-  The  boiler  room  is 
30X  I25  ft.,  and  contains  two  Campbell  &  Zell  water  tube  boilers  of 
150  H.  P.  each.  In  this  room  are  also  the  heating  and  cooling  tanks, 
circulating  engines  and  air  compressors.  There  are  two  "straight  line" 
compressors  built  by  the  Ingersoll  Sergent  Company.  The  steam 
cylinders  are  thirty  inches  in  diameter  and  the  air  cylinders  twenty 
inches  with  a  thirty  inch  stroke.  The  heating  and  cooling  tanks  are 
each  twelve  feet  long  by  forty  inches  in  diameter.  Steam  from' the 
boiler  is  '  superheated  and  passes  through  tubes  in  the  air  heating 
tank  from  which  the  air  is  forced  to  the  vulcanizing  tanks  and  is  kept 
in  motion  by  the  circulating  engine. 

Adjoining  the  engine  room  is  the  vulcanizing  room  where  there 
are  four  vulcanizing  tanks  of  three-quarter  inch  steel  each  103  ft.  long 
and  six  feet  six  inches  in  diameter  with  a  capacity  of  18,000  ft.  of  lum- 
ber each.  Inside  of  these  huge  tanks,  the  end  doors  of  which  are 
shown  in  one  of  our  illustrations,  are  placed  suitable  tracks  on  which 
the  cars,  loaded  with  lumber  are  run.  These  cars  are  of  iron  8  X  3  ft. 
and  trains  are  operated  by  a  hoisting  engine  and  steel  cables.  There 
is  a  transfer  table  which  will  shift  cars  to  sixteen  different  tracks  run- 
ning to  the  wharves,  so  that  excellent  facilities  are  afforded  for  handling 
large  orders. 

In  the  process  of  vulcanizing  the  wood  is  heated  in  these  closed 
cylinders  from  eight  to  twelve  hours  at  a  temperature  ranging  from 
280  degs.  to  400  degs.  Fahrenheit  and  under  a  pressure  of  from  80 
to  150  lbs.  to  the  square  inch.  A  circulation  of  superheated  and 
dried  compressed  air  removes  the  surface  moisture  and  any  water  that 
does  not  take  part  in  the  reaction  and  combine  with  the  woody  con- 
stituents. Hence,  wood  or  timber,  in  any  condition,  may  be  immedi- 
ately treated.  As  the  treatment  penetrates  to  the  heart  of  the  timber, 
considerable  time  is  required  for  cooling,  which  is,  of  course,  done  in 
the  cylinder  and  under  pressure.  Timber  is  introduced  and  treated 
while  upon  the  cars  which  run  into  the  cylinder  upon  small  tracks. 

As  vulcanizing  changes  the  sap  from  the  liquid  to  the  solid  or 


ting,  and  has  had  vulcanized  since  that  date,  nearly  20,000,000  ft.  of 
lumber.  From  March,  1891,  to  March,  1893,  the  Manhattan  Com- 
pany had  vulcanized  5,500,000  ft.,  and  since  March,  1893,  about 
4.500,000  ft.  The  timber  that  was  first  put  in  in  June,  1883,  is  still 
in  use  and  in  perfect  condition,  and  this  fact  is  well  attested  by 
authoritative  statements  made  by  Colonel  Hain,  general  manager  of 
the  Manhattan  Company,  and  R.  Black,  superintendent  of  tracks. 


WORKS  AND  CARS  LOADED  FOR  VULCANIZING. 

In  the  fall  of  1883  six  yellow  pine  ties  were  laid  in  the  switch- 
yard of  the  New  York  Central  &  Hudson  River  Railroad.  In  1891  two 
of  these  ties  were  taken  up  for  examination  and  found  to  be  perfectly 
solid,  the  spikes  having  held  as  firmly  as  they  were  when  first  driven. 
In  1893  three  of  these  ties  were  taken  up  and  found  to  be  in  perfect 
condition.  There  was  unusually  severe  wear  on  the  ties  in  the  switch- 
yard, and  their  life  is  ordinarily  but  three  to  four  years. 

In  June.  1883,  eighteen  yellow  pine  ties  were  laid  on  the  Newark 
branch  of  the  New  York,  Lake  Erie  &  Western  Railroad  near  Bergen 


CIRCULATING  ENGINE,  HEATING  AND  COOLING  TANKS 


AIR  COMPRESSORS 


semi-solid  state,  does  not  char  or  make  the  wood  brittle,  saturates  and 
seals  up  the  pores  of  timber  with  solid  matter  instead  of  liquid  soluble 
matter  which  nature  provides,  considerable  strength  and  durability  are 
added  by  vulcanizing,  the  wood  being  rendered  more  cohesive,  harder 
and  denser.  The  spike-holding  quality  is  naturally  much  increased, 
and  even  after  ten  years'  service  railroad  spikes  seem  to  be  as  firmly 
imbedded  as  when  just  driven. 

The  life  of  vulcanized  timber  is  not  known;  none  of  the  timber  or 
ties  used  in  railway  construction  during  the  past  ten  years  have  been 
known  to  decay.  Timber  placed  on  the  Manhattan  elevated  roads  of 
New  York  City,  as  far  back  as  1883,  shows  no  signs  of  decay,  and  is  as 
sound  and  sweet  as  if  fresh  from  the  tree,  while  untreated  timber  laid 
at  the  same  time  has  rotted  away  and  has  been  replaced. 

In  1883  about  1,000,000  ft.  of  lumber  was  treated  for  the  Manhat- 
tan Elevated  Railroad  Company,  with  no  charge  for  treatment,  as  a 
the  test  of  the  preservation  from  decay  of  vulcanized  wood.  This  the 
company  had  in  use  six  years  before  a  comparative  and  critical  exam- 
ination was  given  it.  The  result  of  this  investigation  proved  that  while 
the  average  life  of  untreated  wood  was  between  five  and  six  years, 
this  treated  wood,  at  the  expiration  of  six  years,  showed  no  evidence 
of  decay.  From  that  time  up  to  the  present  the  Manhattan  Company 
has  used  nothing  but  vulcanized  lumber  for  ties,  guard  rails  and  slat- 


tunnel.  At  the  same  time,  white  oak,  untreated  ties  were  laid  adjoin- 
ing them.  The  latter  have  all  been  replaced  once,  and  some  of  them 
twice.  Twelve  of  these  yellow  pine  ties  are  still  in  use  in  their  original 
position  and  are  as  good  and  sound  to-day  as  when  first  laid.  One  of 
the  ties  has  been  taken  up  by  the  railroad  comoany  for  examination 
and  found  to  be  in  good  condition. 

To  the  increased  weight  on  single  locomotive  driving  wheels  within 
the  past  eight  years — from  16,000  to  24,000  lbs.  upon  one  road — is  due 
50  per  cent,  of  the  renewals.  The  other  50  per  cent,  is  due  to  decay. 
Up  to  the  time  railroads  commenced  using  this  heavy  equipment,  the 
renewals  were  almost  entirely  due  to  decay.  After  the  weight  of  loco- 
motives was  increased  50  per  cent.,  an  increased  weight  of  rail  was  de- 
manded, and  this  increased  the  rail  base  from  four  inches  to  five  inches, 
overcoming  the  resistance  about  25  per  cent. 

From  tests  made  by  Prof.  Alfred  Trautwein,  the  process  of  vulcan- 
izing increases  the  compression  strength  of  yellow  pine  25  per  cent. 
Therefore,  it  will  be  seen  that  by  the  increase  of  one  inch  of  rail  base 
and  of  25  per  cent,  in  strength  by  the  process  of  vulcanizing,  it  brings 
the  tie  back  to  its  original  condition,  when  renewals  were  mainly  due 
to  decay. 

This  company  has  also  sold  quite  a  quantity  of  vulcanized  yellow 
Dine  to  the  Edison  Electric  Illuminating  Companies  of  New  York  and 
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Brooklyn  for  subway  purposes,  and  to  the  Cleveland,  O. .  and  New 
England  Telephone  and  Telegraph  companies.  About  500,000  ft.  of 
cross-arms  have  also  been  vulcanized,  among  the  purchaseis  of  which 
are  the  Southern  New  England  Telephone  Company  and  the  New 
York  &  New  Jersey  Telephone  Company. 

Besides  these  strong  recommendations  as  to  the  value  of  vulcaniz- 
ing, excellent  results  were  obtained  from  tests  made  by   Dr.  R  H. 


DOORS  OF  VULCANIZING  TANKS. 

Thurston,  Director  of  Sibley  College,  and  by  Prof.  C.  F.  Chandler, 
of  Columbia  College,  indicating  its  value  when  applied  to  the  treating 
of  cross-arms,  poles  and  ties. 


The  Demand  for  Emergency  Wagons. 


Owing  to  a  constantly  increasing  business,  the  Gleason  &  Bailey 
Manufacturing  Company,  of  New  York,  has  found  it  necessary  to 
greatly  enlarge  its  already  extensive  works. 

One  of  the  specialties  manufactured  is  a  wrecking  wagon  for  cable 
and  electric  street  railways.  These  wagons  are  especially  designed  to 
meet  the  requirements  of  street  railways,  and  are  constructed  through 
out  with  the  same  high  class  of  workmanship  and  material  that  is  re- 
quired in  the  manufacture  of  fire  department  apparatus.  The  wagons 
are  provided  with  end  and  side  entrances.  A  central  tool  box  wilh 
removable  cover  extending  the  full  length  furnishes  seats  for  the  crew. 
Arranged  along  the  sides  of  the  tool  box  are  spring  sockets  for  holding 
axes,  picks  and  small  crowbars.  There  are  also  lockers  under  the 
driver's  seat  and  underneath  the  wagon  body,  filled  with  pulley  blocks 
and  tackle  and  ail  apparatus  necessary  to  meet  any  emergency.  The 
wheels  are  of  the  Sarven  type  with  overlapping  steel  tires  and  open 
hubs.  Bronze  nuts  are  used  and  are  fastened  with  steel  cotter  pins 
The  springs  are  of  the  best  quality  of  steel  and  oil  tempered. 

Powerful  self  releasing  brakes  are  provided,  which  can  be  oper- 
ated from  either  side  of  the  driver's  seat.  An  alarm  bell  of  the  loco- 
motive type  is  attached  to  the  front  of  the  wagon  body  and  is  operated 
by  the  driver's  foot.  In  addition  to  the  wrecking  tools  the  wagons  are 
provided  with  "  needles "  for  building  temporary  bridges  to  support 
the  hose  over  the  car  tracks. 

In  electric  railway  service  strong  and  light  extension  ladders  for 
repairing  overhead  wires  are  included  in  the  equipment. 


Important  Purchase  by  the  Fort  Wayne 
Company. 


The  Fort  Wayne  Electric  Corporation  has  purchased  the  factory, 
patterns,  patents,  etc.,  of  the  Wenstrom  Electric  Company  of  Balti- 
more, Md.  The  Wenstrom  patents,  it  is  claimed,  cover  some  important 
points  in  dynamo  and  motor  construction.  It  is  said  that  the  Fort 
Wayne  Corporation  will  extend  its  business  so  as  to  include  street 
railway  work,  and  that  the  purchase  of  the  Wenstrom  plant  is  the  first 
move  in  that  direction. 


Large  Truck  Order  Awarded. 


As  our  last  form  is  on  the  press  the  announcement  is  made  of  the 
award  of  a  large  order  of  120  trucks  by  the  Chicago  City  Railway 
Company. 

The  type  of  truck  selected  is  the  Columbian,  manufactured  by  the 
McGuire  Manufacturing  Company,  of  Chicago.  This  is  the  third  order 
received  by  this  company  for  trucks  from  the  Chicago  City  Railway 
Company,  a  fact  which  speaks  volumes  for  McGuire  trucks. 


Street  Railway  News, 


New  Roads. 

Anderson,  Ind. — The  company  proposing  to  connect  several 
gas  belt  cities  by  electric  railway  has  petitioned  the  Madison  County 
Commissioners  for  right  of  way  on  thirty  miles  of  pike  road. 

Annapolis,  Md. — An  electric  railway  is  proposed  to  connect 
Annapolis  with  Bay  Ridge.  The  incorporators  so  far  agreed  upon  are 
Thomas  C,  Musgrove,  Luther  H.  Gadd,  George  T.  Melvin,  James  H. 
Vansant,  Daniel  J.  Saunders  and  L.  H.  Rehn.  The  capital  stock  is 
placed  at  $20,000.  The  road  will  be  entitled  the  Annapolis,  Brighton 
Beach  &  Bay  Ridge  Electric  Railway  of  Anne  Arundel  County. 

Arundel,  Md.  —  It  is  reported  that  certain  citizens  of  Annapolis, 
in  connection  with  Philadelphia  capitalists,  will  build  and  equip  an 
electric  railway  from  Annapolis  to  Bay  Ridge  and  Arundel-on-the-Bay. 
Thomas  C.  Musgrove,  of  Philadelphia,  is  said  to  be  interested  in  the 
enterprise. 

Braddock,  Pa. — The  Braddock  Electric  Street  Railway  Com- 
pany has  been  granted  the  right  of  way  over  Talbot  Avenue  and  Eighth 
Street.  The  company  had  the  right  of  way  over  these  streets  three 
years  ago,  but  allowed  it  to  lapse. 

Braintree,  Mass. — The  Board  of  Selectmen  has  granted  a 
location  for  a  street  railway  to  the  Braintree  Street  Railway  Company. 

Brooklyn,  N.  Y. — The  Rockaway  line  of  the  Nassau  Electric 
Company,  to  operate  between  Broadway  and  Jamaica  Bay,  is  being 
rapidly  pushed  to  completion. 

Charleston,  S.  C. — Julian  Fishburne  and  associates  have  peti- 
tioned for  permission  to  build  a  trolley  line  through  the  main  streets, 
the  same  to  be  completed  in  eighteen  months. 

Chicago,  III. — The  Northern  Electric  Railway  Company  has 
been  granted  a  franchise  by  the  city  of  Chicago,  giving  it  the  right  to 
lay  tracks  from  West  47th  Street  and  Lake  Street,  north  to  Cragin 
Street,  and  west  to  Hansen  Park.  Paul  Dickinson  will  be  president, 
and  will  have  charge  of  the  purchase  of  all  supplies  for  the  new  com- 
pany. His  address  will  be  6S  Churchill  Street,  Chicago.  The  com- 
pany is  in  the  market  for  eight  miles  of  track  and  all  equipments,  such 
as  engines,  generators,  cars,  trucks  and  line  material. 

An  ordinance  has  been  introduced  in  the  County  Board,  providing 
for  the  granting  cf  a  franchise  to  the  Morgan  Park  Electric  Street  Rail- 
way Company,  for  an  electric  line  between  West  Pullman  and  Morgan 
Park. 

C.  E.  Loss,  621  Pullman  Building,  Chicago,  has  secured  a 
contract  to  build  two  miles  of  road  and  will  buy  all  equipment  outside 
of  the  power  plant,  which  is  already  built.  Mr.  Loss  is  in  the  market 
for  cars,  trucks  and  overhead  material  for  this  line. 

Cohoes,  N.  Y. — The  Cohoes  City  Railway  Company  was  in- 
corporated lately  with  a  capital  of  $50,000.  The  directors  are  Urban 
Weldon,  Murry  Hubbard,  G.  W.  Lansing,  George  E.  Simmons  and 
others. 

Columbus,  O.  —  It  is  stated  that  a  movement  has  been  started 
here  to  build  an  electric  railroad  to  Cincinnati.  The  County  Commis- 
sioners have  granted  the  right  of  way  on  certain  conditions,  one  of 
which  is  that  work  is  to  begin  on  the  road  by  December  I  next,  and 
that  it  must  be  in  operation  by  December,  1896.  The  following 
parties  are  interested:  L.  D.  Hagerty,  Columbus;  Henry  B.  Moore- 
head  and  Dennis  Dwyer,  Cincinnati  and  O.  B.  Brown,  Dayton. 

The  question  of  granting  the  Columbus  &  Buckeye  Street 
Railway  Companv  the  right  of  way  along  the  old  National  road 
between  this  city  and  Hebron,  with  a  three  mile  branch  along  the 
shore  of  Buckeye  Lake,  came  recently  before  the  County  Commis- 
sioners. The  company  has  a  capital  stock  of  $100,000.  The  incor- 
porators are  James  H.  Anderson,  C.  B.  Cowan.  DeWittC.  Jones 
T.  J.  Keating,  George  J.  Converse,  R.  R.  Dubois  and  William  F. 
Simonton. 

Doylestown,  Pa. — The  Bucks  County  Railway  Company 
was  incorporated  August  3,  with  a  capital  stock  of  $100,000,  to  con- 
struct and  operate  an  electric  railway  at  Doylestown,  Bucks  County, 
Pa.  Francis  Fenimore,  of  St.  Davids,  Delaware  County,  Pa.,  is  the 
president  of  the  company.  Other  stockholders  are  Wm.  Jenks  Fell, 
131  South  5th  Street,  Philadelphia,  and  Marshall  S.  Lynch,  of  Phila- 
delphia. 

GaitherSburg,  Md. — The  Chevy  Chase  &  Kensington  Rail 
way  Company  has  been  organized  to  construct  an  electric  railway 
from  the  present  terminus  of  the  Rock  Creek  Railway  to  Kensington. 
The  following  are  the  officers:  President,  Oliver  R.  Harr;  vice-presi- 
dent, Alfred  Ray;  secretary  and  treasurer,  W.  H.  Walker. 

Hammond,  Ind. — A  movement  is  on  foot  for  the  building  of 
another  electric  line  between  this  city  and  Chicago.  The  line  will  run 
through  West  Hammond,  Burnham.and  will  connect  with  the  Calumet 
electric  line  and  108th  Street.  Talford  Burnham  is  one  of  the  pro- 
jectors. 

Hanover,  Mass. — The  Selectmen  have  granted  the  petition 
of  the  directors  of  the  Hanover  Street  Railway  Company  for  a  fran- 
chise to  lay  tracks  from  a  point  near  the  boundary  line  between  Rock- 
land and  Hanover  through  Webster  Street  to  the  Norwell  line,  a  dis- 
tance of  three  miles. 

Hartford,  Conn. — The  directors  of  the  Hartford,  Manchester 
&  Rockville  Tramway  Company  have  authorized  M.  S.  Chapman,  the 
president  of  the  company,  to  let  the  contract  for  building  the  line  to 
Manchester. 
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Lockport,  N.  Y. — The  Lockport  City  &  Olcott  Electric 
Railroad  Company  was  incorporated  August  18,  to  construct  an  elec- 
tric railway  about  twenty  miles  in  length  from  Lockport  to  the  vil- 
lage of  Olcott,  on  the  south  shore  of  Lake  Ontario.  The  capital  is 
$200,000,  and  among  the  directors  are,  William  T.  Holt,  Noel  Gale, 
George  E.  Dunscombe  and  F.  Eugene  Crasson,  of  New  York  City. 

Marlboro,  Mass. — At  a  special  meeting  of  the  Aldermen 
recently,  the  location  of  the  proposed  electric  railroad  between  this 
city  and  Hudson  was  defined  and  the  franchise  for  the  road  granted. 

Milford,  N.  Y. — The  Milford  Town  Council  has  granted  the 
Delaware  Valley  Electric  Railway  the  right  of  way  through  the 
borough. 

New  Bedford,  MaSS. — The  question  is  being  discussed 
among  residents  of  Mattapoiselt  and  Marion,  of  an  electric  railway  to 
connect  these  towns  with  Fairhaven  and  thence  to  this  city. 

Pawtucket,  R.  I.— The  petition  of  the  Moshassuck  Valley 
Railroad  Company,  for  permission  from  the  Town  Council  of  Lincoln, 
to  operate  an  electric  railway  line  from  Saylesville  through  Branch 
Avenue  and  the  Smithfield  Pike  to  the  Pawtucket  line,  was  lately  pre- 
sented to  the  Board  of  Aldermen.  The  Board  also  received  a  petition 
from  the  Pawtucket  Street  Railway  Company  covering  the  same  dis- 
trict. 

Philadelphia,  Pa.— The  Philadelphia.  Cheltenham  &  Willow 
Grove  Electric  Railway  Company  has  awarded  the  contract  to  build 
the  line  from  Rising  Sun  to  Jenkintown,  over  the  York  turnpike,  to 
William  Wharton,  Jr.,  &  Company.  Work  is  to  be  completed  through 
the  borough  of  Jenkintown  by  November  I. 

The  Aramingo  Avenue  Passenger  Railway  Company  was  incorpor- 
ated August  6,  with  a  capital  stock  of  §12,000.  Henry  C.  Moore,  of 
624  N.  22d  Street,  is  the  president  of  the  company.  Others  interested 
are  Henry  M.  DuBois  and  David  C.  Golden,  of  Philadelphia. 

On  August  20  there  was  chartered  the  Chestnut  Hill  &  Spring 
House  Passenger  Railway  Company,  of  Philadelphia  ;  capital  $4S,ooo. 
The  incorporators  are  Henry  C.  Moore,  David  C.  Golden,  Joseph  C. 
Lugar,  Hyland  C.  Murphy,  Robert  C.  Shelmerdine  and  Nelson  Sailer. 

Port  Carbon,  Pa.— The  Tamaqua  &  Pottsville  Electric  Rail- 
way Company  has  filed  a  declaration  of  its  intention  to  extend  its  main 
line  from  Port  Carbon  to  St.  Clair,  and  thence  to  New  Castle  and 
Frackville  and  down  to  Maizeville  in  the  Mahanoy  Valley. 

Pottsville,  Pa. — The  Pottsville  Traction  Company  was  incor- 
porated July  30,  with  a  capital  stock  of  $200,000,  to  construct  and 
operate  an  electric  railway  at  Pottsville.  Wilbur  F.  Sadler,  of  Carlisle, 
is  the  president  of  the  company;  other  stockholders  are  W.  F.  Sadler, 
Jr.,  and  L.  S.  Sadler,  of  Carlisle. 

S.  B.  Edwards,  solicitor  for  the  Pottsville,  St.  Clair  &  Minersville 
Railway  Company,  is  reported  to  have  declared  that  the  company  will 
be  ready  to  commence  the  road  immediately  aftei  the  right  of  way  has 
been  granted.  The  road  is  to  be  ten  miles  in  length,  and  has  a  capital 
of  over  $150,000. 

Poughkeepsie,  N.  Y. — It  is  stated  that  the  electric  road  be- 
tween Poughkeepsie  and  Wappinger's  Falls,  which  is  approaching 
completion,  is  only  one  of  a  chain  of  electric  railways  connecting  all 
the  inland  towns  between  New  York  and  Albany,  and  that  a  road  con- 
necting Wappinger's  Falls  with  Fishkill  will  next  be  constructed. 

St.  Paul,  Minn. — The  Assembly  has  extended  for  one  year  the 
franchise  of  the  Fifth  Ward  Transfer  Railway  Company.  The  original 
franchise  was  given  two  years  ago,  and  the  company  was  to  have  com- 
pleted fifty  miles  of  road  into  St.  Paul  by  August  1  of  this  year.  The 
promoters  are  Mayor  Smith,  C.  H.  Petsch,  M.  D.  Munn  and  others. 

Sandusky,  O. — The  Sandusky  Valley  Electric  Railroad  Com- 
pany, of  Upper  Sandusky,  was  incorporated  July  31  by  John  O.  Wirick, 
Frank  Dunn  R.  R.  Dunn,  G.  H.  Reynolds  and  Thos.  Carroll.  The 
company  will  build  an  electric  road  from  Marion  through  Upper 
Sandusky,  Tiffin  and  Fremont  to  Fort  Clinton.  The  capital  stock  is 
$10  000. 

Taneytown,  Md. — At  a  meeting  held  in  this  place  recently  a 
permanent  organization  was  effected  in  the  interests  of  the  electric  road 
which  is  projected  from  Baltimore  to  Gettysburg.  A.  H.  Zollickoffer 
was  elected  president,  and  Martin  Hess  secretary. 

Taylor,  Pa. — The  Scranton  &  Pittston  Traction  Company  has 
been  granted  the  right  of  way  through  the  borough  of  Taylor. 

West  Chester,  Pa.— The  West  Chester  &  Philadelphia  Turn- 
pike Company  has  procured  a  charter  for  an  electric  railway,  and  con- 
templates the  construction  of  a  trolley  system  from  Philadelphia  to 
West  Chester  via  Newtown  Square,  with  a  branch  line  from  the  latter 
point  to  Paoli  and  various  other  points. 

Westerly,  R.  I. — A  meeting  of  citizens  was  recently  held  here 
to  further  the  project  of  the  Westerly  &  Jewett  City  Railroad,  and  the 
extension  of  the  electric  railway  system  through  White  Rock  to  Ash- 
away. 

Westminster,  Md.— At  a  meeting  of  the  citizens  of  West- 
minster interested  in  the  building  of  an  electric  railway  between  Union 
Mills  and  Reisterstown,  Herbert  T.  Shriver,  Chas.  E.  Stewart,  John  L, 
Reifsnider,  Charles  Gorsuch,  George  Albaugh,  William  B.  Thomas, 
George  W.  Webb,  E.  J.  Sawyer  and  Governor  Brown  were  named  as 
the  incorporators  of  the  Westminster  &  Union  Mills  Electric  Railway 
Company.    The  capital  stock  was  fixed  at  $250,000. 

Worcester,  Mass. — A  new  street  railway  corporation  is  be- 
ing formed  by  Boston  and  Worcester  capitalists  to  build  a  new  line  of 
electric  road  within  the  city  limits.  The  capital  is  $100,000.  It  is 
understood  that  two  of  the  leading  spirits  in  the  movement  are  G.  F. 
Brooks,  of  Boston  and  Edw.  Buxton,  of  Worcester. 


The  Acme  Cable  Grip. 


The  Hell  Gate  Machine  Works  of  New  York,  Geo.  Rothenbiicher, 
proprietor,  have  designed  and  put  on  the  market,  a  new  cable  grip 
entitled  the  Acme  cable  grip.  This  cable  grip  permits  the  crossing 
of  all  cable  car  tracks,  without  the  attention  of  the  motorman,  thereby 
making  it  more  safe,  as  no  damage  or  accidents  can  occur  at  junctions 
or  crossings  through  the  negligence  of  the  motorman.  As  soon  as  a 
car  comes  to  a  junction  or  a  crossing  of  another  cable  car  track,  the 
grip  opens  automatically  and,  releasing  its  hold,  passes  the  crossing  or 
junction  without  the  special  attention  of  the  motorman  which  is  now 
necessary.  It  again  takes  hold  when  the  crossing  is  passed.  It  can 
be  attached  to  any  regular  cable  car  with  little  loss  of  time  and  expense. 
It  is  a  very  simply  constructed  affair,  yet  very  strong  and  durable. 
The  factory  of  the  Hell  Gate  Machine  Works,  is  at  304-306  East  95th 
Street. 

  »  1  «»~^—  

New  Publications. 


The  Twenty-seventh  Annual  Number  of  Poor's  Manual  of  Rail- 
roads. Published  by  H.  V.  and  H.  W.  Poor,  44  Broad  Street, 
New  York.    Price  $7.50. 

"Poor's  Manual  of  Railroads"  has  come  to  be  recognized  as  an  au- 
thority on  the  subjects  upon  which  it  treats,  and  we  believe  that  the 
twenty-seventh  annual  report  will  be  as  popular,  if  not  more  so,  among 
investors,  as  previous  numbers.  Data  in  regard  to  street  railway  cor- 
porations are  included  now  in  the  manual,  and  the  book  contains  some 
300  pages  more  of  reading  matter  than  that  of  last  year. 

The  Banker's  Almanac  and  Register  and   Legal  Directory  for 
1894.    663  pages,  cloth.    Price  $4  or  $7  per  year.    (July  edition.) 
Published  by  the  Homans  Publishing  Company,  New  York. 
The  July  number  of  this  valuable  compilation,  which  is  issued 
half  yearly,  has  just  been  published,  and  contains  the  usual  data  cor- 
rected to  date.    This  almanac  and  register  is  published  under  the 
supervision  of  the  "Banker's  Magazine,"  and  covers  the  entire  banking 
field,  giving  a  list  of  the  national,  state  and  private  bankers  of  the 
United  States,  with  president,  cashier,  capital,  etc.,  the  banks  and 
bankers  of  Canada  and  the   principal  cities  of  Europe,  the  savings 
banks,  trust  companies  and  safe  deposit  companies  of  the  United 
States,  and  other  allied  information.    The  work  has  been  published 
for  forty-four  years,  and  is  properly  regarded  as  the  standard  in  the 
field  which  it  covers. 


Personal. 


Mr.  Albion  E.  Lang,  of  Toledo,  O.,  sailed  for  Europe  last  month. 

Mr.  P.  S.  Bemis,  Jr.,  is  no  longer  Western  representative  of  the 
Peckham  Motor  Truck  &  Wheel  Company. 

Mr.  H.  M.  Littell,  general  manager  of  the  New  Orleans  Traction 
Company,  was  in  New  York  last  month  on  a  business  trip. 

Mr.  E.  S.  Goodrich,  president  of  the  Hartford  Street  Railway 
Company,  of  Hartford,  Conn.,  was  in  New  York  last  month. 

Mr.  B.  J.Jones  has  resigned  his  office  of  superintendent  of  the 
Riverside  Park  Railway  and  the  Sioux  City  &  Leeds  Electric  Railway. 

Mr.  T.  H.  McLean,  general  manager  of  the  Citizens,  Street  Rail- 
way Company,  of  Indianapolis,  was  in  New  York  for  a  short  time  dur- 
ing August. 

Mr.  John  Brolles,  assistant  secretary  of  the  Third  Avenue  Rail- 
way Company,  New  York,  was  united  in  marriage  August  26,  to  Miss 
Jennie  E.  Jourdan. 

Mr.  F.  A.Christensen,  owner  of  the  Christensen  Air  Brake  Com 
pany  patents  has  entered  the  employment  of  the  Edward  P.  Allis 
Company,  of  Milwaukee. 

Mr.  F.  H.  Stanwood,  of  the  Stanwood  Manufacturing  Company, 
of  Chicago,  was  in  New  York  last  month,  and  visited  the  office  of  the 
Street  Railway  Journal. 

Mr  R.  T.  White,  of  Boston,  well  known  by  street  railway  men  as 
the  inventor  and  promoter  of  an  elevated  railway  system  of  certain 
types  of  track  specialties,  died  about  the  middle  of  August. 

Mr.  G.  E.  Pratt,  was  in  New  York  last  month.  Mr.  Pratt  re- 
ports an  increasing  demand  for  the  Jackson  &  Sharp  cars  especially 
in  the  New  England  States  and  Michigan,  and  that  an  order  from 
any  company  is  usually  followed  by  a  second  order  for  cars. 

Major  H.  C.  Evans,  the  well  known  representative  of  the  John- 
son Company,  in  New  York,  met  a  sad  bereavement  last  month  in  the 
death  of  his  only  child,  John  Evans,  2d,  at  the  age  of  ten  months. 
This  death  occurred  at  Lawrence  Beach,  L.  L,  and  was  caused  by  in- 
flammatory rheumatism. 

Messrs.  R.  T.  Baker,  president  of  the  Columbia  Railway  Com- 
pany, W.  B.  Upton,  engineer  of  the  Columbia  Railway  Company,  and 
W.  Y.  Stephenson,  president  of  the  Metropolitan  Railway  Company, 
R.  D.  Weaver  and  O.  C.  Green,  all  of  Washington,  D.  C,  were  in 
New  York  last  month,  and  called  at  our  office. 

Mr.  W.  C.  Wood,  who  is  well  known  to  street  railway  men 
throughout  the  country  by  his  work  in  the  design  of  special  track  work, 
has  recently   taken   a  position  with  the  New  York  Frog  &  Switch 
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Works,  at  Hoboken.  N.  J.  This  company  has  added  a  street  rail- 
way^department  of  which  Mr.  Wood  will  be  in  charge. 

Mr.  W.  E.  Cooke,  engineer  and  sales  agent  of  the  Peckham 
Motor  Truck  &  Wheel  Company,  is  now  in  charge  of  the  Chicago 
office  of  that  company  in  place  of  the  former  agent,  Mr.  P.  S.  Bemis.  Jr., 
who  recently  resigned.  Mr.  Cooke  is  thoroughly  acquainted  with  the 
mechanical  as  well  as  the  commercial  branch  of  the  street  railway 
business,  and  will  undoubtedly  meet  with  a  cordial  reception  from  the 
Western  trade. 

Mr.  D.  W.  Shatpe,  who  resigned  his  position  as  superintendent  of 
the  Consolidated  Traction  Company,  of  New  Jersey,  last  month,  was 
tendered  a  complimentary  by  his  friends  and  former  associates;  August 

9.  About  100  guests  were  present  and  before  the  close  of  the  evening 
Mr.  Sharpe  was  presented  a  handsome  gold  watch  and  chain.  We 
understand  that  Mr.  Sharpe  will  soon  accept  the  management  of  an- 
other electric  railway  company. 

Mr.  Frank  A.  Rogers,  who  for  the  past  twelve  years  has  been 
connected  with  the  Brush  Electric  Company  and  the  Short  Electric 
Company,  of  Cleveland,  O.,  as  special  sales  agent,  has  associated 
himself  with  the  Fulton  Truck  &  Foundry  Company,  of  Mansfield, 
O.,  in  the  same  capacity,  with  headquarters  at  Cleveland.  Mr.  Rogers 
has  an  extensive  experience  in  the  street  railway  and  electrical  busi- 
ness, and  he  is  well  known  to  street  railway  people. 

Mr.  W.  Frank  Carr,  general  manager  and  superintendent  of  the 
Roanoke  Street  Railway  Company,  resigned  that  position  on  August 

10.  Mr.  Carr  went  to  Roanoke  in  April,  1892,  and  since  his  connec- 
tion with  the  company  has  changed  the  system  from  horse  cars  and 
steam  to  electricity.  Mr.  Carr  was  for  a  number  of  years  connected 
with  the  St.  Paul  and  Minneapolis  system  as  chief  engineer.  He 
expects  to  return  North  during  the  fall  or  early  spring. 

Mr.  H.  J.  Quigg,  has  recently  been  appointed  general  superinten- 
dent of  the  entire  system  of  street  railways  in  Jersey  City,  Newark, 
Elizabeth,  Orange  and  adjacent  cities,  operated  by  the  Consolidated 
Traction  Company  of  New  Jersey.  Mr.  Quigg  has  had  long  experi- 
ence in  railroading  and  is  well  qualified  to  fill  the  important  and  re- 
sponsible position  which  he  now  holds. 

Mr.  Quigg  is  a  native  of  New  York  City,  and  was  born  in  Janu- 
ary, 1857.    He  studied  at  the  New  York  public  schools  where  he  was 

graduated  in  1873, 
and  in  March  of  the 
following  year  en- 
tered the  service  of 
the  Long  Island  Rail- 
road Company,  in  its 
t  r  a  n  s  p  o  rtation  de- 
partment. Here  he 
remained  in  contin- 
uous  service  for 
eighteen  years,  dur- 
ing the  last  four  of 
which  he  had  entire 
charge  of  this  depart- 
ment with  complete 
supervision  of  325 
miles  of  track,  oper- 
ating over  900  trains 
daily. 

In  August,  1891, 
Mr.  Quigg  received 
a  flattering  offer  from 
the  New  York,  Lake 
Erie  &  Western  Rail- 
road Company  which 
he  accepted,  that  of 
superintendent  of  the 
Erie  Termi  nal  at 
H.  J.  QUIGG.  Newburgh.  Two 

years  later,  in  May, 

1893,  he  resigned  this  position  to  accept  that  of  superintendent  of  the 
western  division  of  the  New  York  &  New  England  Railroad.  In 
this  capacity  he  had  entire  supervision  of  the  New  England  Railroad, 
from  Springfield  Mass.,  to  Hartford,  Conn.,  and  from  that  city  to 
Fishkill,  N.  Y.,  also  the  line  from  Waterbury  to  Cromwell,  Conn. 
Mr.  Quigg's  record  here  was  excellent,  showing  a  decrease  in  operating 
expenses  and  accidents  together  with  a  noted  improvement  in  freight 
and  passenger  service,  as  well  as  in  the  discipline  and  condition  of 
the  employees.  He  also  introduced  improved  methods  of  handling 
the  freight  and  passenger  business,  which  met  with  special  commen- 
dation, and  the  physical  condition  oft  he  road  was  improved  in  a 
marked  degree. 

He  is  a  man  of  pleasing  personality  and  combines  the  qualities 
of  a  good  organizer  and  disciplinarian  with  those  of  popularity  among 
his  employes. 

Obituary. 


THOMAS  M.   SAY  RE. 

Thomas  M.  Sayre,  for  fourteen  years  superintendent  of  the  Jersey 
City  &  Bergen  system  of  street  railroads,  died  July  28  of  typhoid  pneu- 
monia. Mr.  Sayre  was  born  at  Madison,  N.  J.,  fifty-five  years  ago, 
and  entered  the  office  of  the  Jersey  City  &  Bergen  Railroad  Company 
thirty-one  years  ago  as  a  clerk.  At  that  time  the  company  ran  lines  of 
stages.  He  later  filled  the  office  of  paymaster  before  being  appointed 
superintendent. 


A  Drawn  Steel  Trolley  Pole. 


The  United  States  Projectile  Company,  of  Brooklyn,  N.  Y.,  which 
is  the  manufacturer  of  the  patent  hot  pressed  motor  pinion,  which  has 
met  with  such  marked  success,  has,  after  much  experimenting,  per- 
fected a  decided  improvement  in  trolley  poles.  The  process  is 
unique  and  original.  The  poles  are  made  in  the  same  way  that  the 
company  makes  its  bicycle  tubing,  and  of  the  same  material.  The 
pole  is  started  from  a  solid  block  of  steel,  three  and  three-quarters 
inches  in  diameter  and  is  seven  inches  long,  and  is  gradually  drawn 
out  until  it  is  the  standard  length,  i.  e.,  twelve  to  thirteen  feet.  It  is 
tapered,  making  a  very  neat  looking  pole,  very  smooth  and  clean. 
The  steel  used  being  a  very  fine  grade  of  Swedish,  very  tough  and 
strong,  the  poles  are  25  percent,  lighter  than  those  now  in  use,  and 
are  very  much  stronger.  This  alone  is  quite  an  item,  as  it  relieves 
the  tension  on  the  wire  just  this  much,  which  will  certainly  make  the 
life  of  the  wire  greater.  The  Brooklyn  Heights  Railroad  Company,, 
which,  is  probably  the  hardest  road  on  trolley  poles  in  this  country  on 
account  of  the  elevated  structures,  reports  that,  while  with  the  com- 
mon poles  it  has  often  from  six  to  ten  a  day  broken,  with  these  poles, 
during  all  the  time  they  have  been  used,  which  is  now  about  six 
months,  and  upwards  of  200  have  been  in  service,  only  one  pole  has 
been  broken  so  that  it  could  not  be  used  again.  The  reason  for  this 
is,  that  on  account  of  the  tough  and  tenacious  material  from  which 
the  poles  are  made,  if  a  pole  is  bent,  it  is  very  easily  straightened 
without  injuring  the  metal. 


Decision  on  Car  Heaters. 


Judge  Swan,  of  the  United  States  Circuit  Court,  at  Detroit,  in  a 
decision  rendered  August  21,  denied  the  motion  for  rehearing  in  the 
Cody  patent  case,  thereby  affirming  a  previous  decision  of  the  same 
court  in  favor  of  the  Consolidated  Car  Heating  Company,  of  Al- 
bany, N.  Y. 

Equipment  Notes. 

The  Graham  Equipment  Company,  of  Boston  and  Philadelphia, 

is  sending  out  a  postal  card  giving  a  few  verses  from  the  Providence 
Nezvs  upon  the  jolting  of  electric  cars,  and  illustrated  by  an  engraving 
of  the  way  a  man  feels  after  leaving  a  pounding  car.  The  company 
says,  "  All  this  bangerty  business  is  avoided  by  using  the  Graham 
truck." 

The  Washburn  &  Moen  Manufacturing  Company,  of  Wor- 
cester, reports  that  the  Chicago  rail  bond  has  been  adopted  by  the  Chi- 
cago City  Railway  Company,  the  Chicago  North  Shore  Street  Railway 
Company,  the  North  Chicago  Street  Railroad  Company  and  the  West 
Chicago  Street  Railroad  Company.  A  total  of  450  miles  of  electric 
railway  now  under  construction  will  use  this  bond. 

The  Storm  Manufacturing  Company,  of  161-3  Washington 
Street,  Newark,  N.  J.,  has  recently  purchased  a  controlling  interest  in 
the  "  H  &  C"  trolley  wheel  for  the  United  States  and  Canada.  This 
wheel  can  now  be  obtained  only  from  the  Storm  Manufacturing  Com- 
pany in  the  United  States,  and  from  Robert  Mitchell  &  Company,  of 
Montreal,  for  the  Canadian  provinces.  This  last  named  firm  is  manu- 
facturing the  wheel  in  Montreal  under  a  royalty  which  it  pays  to  the 
Storm  Company. 

Chas.  A.  Schieren  &  Company,  of  New  York,  write  us  that  they 
have  recently  received  orders  for  the  following:  Two  forty-six  inch, 
three-ply  belts,  each  about  no  ft.  long,  and  about  twenty-four 
dynamo  belts  for  the  Citizens'  Electric  Illuminating  Company,  DeKalb 
Avenue  and  Rockwell  Place,  Brooklyn,  N.  Y. ;  forty  eight  inch,  three- 
ply  belts,  and  some  other  belts,  for  the  Capital  City  Gas  &  Electric 
Company,  Des  Moines,  la. ;  four  thirty-six  inch,  double  belts  for  the 
Union  Light  &  Power  Company,  Nashville,  Tenn.  The  demand  for 
Schieren  belts  seems  to  be  constantly  improving. 

The  Fuel  Economizer  Company,  of  Matteawan,  N.  Y.,  reports 
the  following  additional  street  railroads  as  using  its  economizers: 
Toronto  Street  Railroad  Company,  of  Toronto,  Ont. ,  3,000  H.  p.;  St. 
John  Railroad  Company,  of  St.  John,  N.  B.,  1,500  H.  P.;  Springfield, 
Street  Railroad  Company,  Springfield,  Mass.,  500  H.  p. ;  Jamestown 
Street  Railroad  Company,  Jamestown,  N.  Y..400  H.  p.  Orders  have 
recently  been  taken  for  equipping  the  Boston  pumping  station  and  a 
number  of  mills  in  the  New  England  States.  The  company  is  fortu- 
nate in  being  able  to  keep  its  works  running  full  time  during  the  dull 
season. 

The  Fiberite  Company,  of  Mechanicville,  N.  Y.,  is  kept  busy 
supplying  the  Medbery  insulating  material  which  is  now  in  use  on  a 
large  number  of  the  principal  street  railway  companies  in  the  country, 
including  the  Electric  Traction  Company,  of  Philadelphia;  the  Buffalo 
City  Railway  Company,  of  Buffalo;  the  New  Jersey  Traction  Com- 
pany, the  Brooklyn  City  Railway  Company;  the  Union  Railway 
Company,  of  Providence;  the  Consolidated  Traction  Company,  of 
New  Jersey,  and  many  others.  The  metal  used  in  this  material  is 
claimed  to  be  of  a  very  high  grade  of  aluminum  bronze,  showing  a 
tensile  strength  of  90,000  lbs.  to  the  square  inch.  This  insulation  is 
also  claimed  to  show  a  higher  heat  test  and  greater  strength  than  any 
similar  composition. 

Ford  &  Bacon  is  the  name  of  a  new  firm  of  electrical  engineers 
whose  headquarters  are  at  421  Chestnut  Street,  Philadelphia.  The 
company's  New  York  office  is  at  203  Broadway,  in  the  Mail  and  Ex- 
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press  Building.  The  firm  is  composed  of  Frank  R.  Ford,  well  known 
to  electrical  engineers  through  his  former  connection  with  the  Brush 
and  Short  companies,  of  Cleveland,  and  the  La  Roche  Company,  of 
Philadelphia,  and  George  W.  Bacon,  who  is  in  charge  of  the  Phila- 
delphia office.  The  new  firm  will  do  business  as  consulting  electrical 
engineers.  Mr.  Ford  will  be  in  charge  of  the  New  York  office.  They 
are  making  a  specialty  of  railway  work,  and  have  already  been  re- 
tained by  several  companies. 

The  Correspondence  School  of  Mechanics  and  Industrial 
Sciences,  of  Scranton,  Pa.,  is  doing  an  excellent  work,  and  one  which 
seems  to  meet  a  public  need.  We  understand  that  a  large  number  of 
students  have  availed  themselves  of  the  advantages  afforded  by  this 
school,  which  was  started  especially  for  those  who  are  now  in  practical 
work  and  who  cannot  spare  the  time  necessary  for  taking  a  regular 
course  of  instruction  in  the  usual  scientific  schools.  For  these,  the 
next  best  thing  is  to  study  at  home  during  their  leisure  hours.  A  val- 
uable feature  of  the  Scranton  school  is  that  the-  managers  guarantee 
instruction  until  the  student  is  proficient  in  his  scholarship,  no  matter 
how  long  it  may  take.  The  instruction  courses  are  prepared  by  those 
actively  engaged  in  teaching  in  schools. 

The  Electric  Storage  Battery  Company,  of  Philadelphia,  Pa., 
has  contracted  with  the  New  York  Edison  Electrical  Illuminating  Com- 
pany for  a  large  storage  battery  installation.  The  installation  wil! 
consist  of  150  elements  of  chloride  accumulators,  type  G,  forty-one 
plates,  having  a  capacity  of  8,000  ampere  hours  fit  150  volts,  at 
normal  rates,  or  a  total  capacity  of  1,200  kilowatt  hours.  The  installa- 
tion will  be  furnished  with  the  most  modern  and  complete  appliances 
for  the  control  and  operation  of  the  battery,  and  everything  possible 
will  be  done  to  make  it  a  model,  and  at  the  same  time  the  most  mod- 
ern and  complete  battery  plant  ever  installed.  The  battery  is  to  be 
installed  immediately,  to  be  ready  for  the  heavy  winter  load. 

The  Wilson-Whiting-Davis  Oiling  Company,  of  New  York, 
of  which  Morton  E.  Davis  is  first  vice-president  and  general  manager, 
is  receiving  excellent  testimonials  from  those  who  are  using  its  system 
of  oiling  for  engines  and  dynamos.  The  chief  engineer  of  the  plant  in 
the  Equitable  Building,  New  York  City,  which  was  illustrated  and  de- 
scribed in  the  August  issue  of  the  Street  Railway  Journal,  refers  to 
its  working  as  entirely  satisfactory,  as  does  also  the  chief  engineer  of 
the  plant  in  the  Women's  Temple  Building,  Chicago,  where  the  Wilson 
Whiting-Davis  system  is  in  use.  Mr.  Davis,  whose  New  York  office 
is  at  Broadway  and  Duane  Street,  is  making  every  effort  to  bring  the 
system  to  the  attention  of  the  engineers  of  power  plants. 

William  H. Hopper,  of  Paterson,  N.  J.,  proprietor  of  the  Paterson 
Handle  Works,  is  well  known  throughout  the  country  for  the  excellent 
handles  for  mechanics'  tools  which  he  manufactures.  The  Hopper 
works  are  over  half  a  century  old,  having  been  founded  in  1S40  by 
Henry  Hopper,  father  of  the  present  proprietor.  The  premises  are 
quite  extensive,  and  mechanics'  tool  handles  of  every  description  are 
made  here.  Mr.  Hopper  makes  a  specialty  of  work  for  railroads, 
mining  and  coal  companies  and  street  railway  companies  in  making 
handles  to  order.  He  supplies  a  considerable  number  of  railroads  and 
other  large  corporations  with  handles  for  their  tools,  and  the  material 
used  by  Mr.  Hopper  is  the  best  of  New  Jersey  white  heart  hickory, 
and  any  size  or  shaped  handle  can  be  made  to  order. 

The  New  Process  Raw  Hide  Company,  of  Syracuse,  N.  Y.,  is 
meeting  with  its  usual  success  in  the  sale  of  raw  hide  pinions.  A  re- 
cent letter  received  by  the  company  is  from  Henry  P.  Merriam,  master 
mechanic  of  the  Albany  Railway  Company.  The  grade  of  State  Street 
Hill,  Albany,  is  one  of  the  longest  and  heaviest  that  any  surface  rail- 
way in  this  country  has  to  contend  with.  Mr,  Merriam  says:  "Regard- 
ing the  two  raw  hide  pinions  sent  us  on  trial,  I  can  say  that  they  were 
put  on  a  car  running  on  State  Street  Hill  soon  after  your  last  call  at 
Albany,  and  have  been  running  every  day  since.  I  have  examined 
them  frequently,  and  they  appear  to  be  good  for  some  time  longer. 
The  cast  iron  gears  put  on  at  the  same  time  are  as  good  as  new.  The 
result  has  been  a  great  surprise  to  me.  The  bill  for  the  two  pinions 
has  been  approved  and  entered  for  payment." 

Geo.  S.  Whipp,  formerly  with  the  J.  W.  Fowler  Car  Company, 
is  now  connected  with  the  Lewis  &  Fowler  Manufacturing  Company. 
Mr.  Whipp  was  formerly  prominently  identified  with  the  latter  com- 
pany before  his  connection  with  the  J.  W.  Fowler  Company  and  is 
well  and  popularly  known  among  the  street  railway  fraternity.  He 
reports  an  excellent  demand  for  Lewis  &  Fowler  appliances.  He  has 
just  sold  to  the  Hartford  Street  Railway  Company,  of  Hartford ,  Conn  , 
eight  eleciric  snow  sweepers  and  fourteen  Acme  jacks.  He  has  also  a 
contract  to  equip  all  the  cars  of  the  Bridgeport  Traction  Company,  of 
Bridgeport,  Conn.,  with  the  Lewis  &  Fowler  Company's  improved 
register.  100  improved  registers  also  go  to  the  Newark  &  South 
Orange  Street  Railway  Company,  and  200  to  the  Providence  Street 
Railway  Company,  of  Providence,  R.  I. 

The  Joseph  Dixon  Crucible  Company,  of  Jersey  City,  N.  J., 
manufacturers  of  lead  pencils  and  other  graphite  products,  has  felt 
the  necessity  of  stiffening  the  backbones  of  its  salesmen  who  have 
complained  of  competitors'  cut  prices  and  do  it  after  the  following 
fashion.  In  times  like  these  when  work  is  none  too  plenty,  and  the 
manufacturer  is  anxious  for  orders  and  the  salesman  likewise,  there  is 
great  temptation  to  cut  prices  for  the  sake  of  getting  a  quantity  of 
business  and  thereby  deluding  ourselves  into  the  idea  that  we  are  pros- 
perous because  we  are  busy,  forgetful  of  the  fact  that  the  more  busi- 
ness one  does  at  a  loss  the  slimmer  will  be  the  bank  account  at  the 
end  of  the  year.  There  is  neither  money  nor  reputation  to  be  gained  in 
doing  work  for  less  than  a  fair  price,  and  the  very  men  who  profit  by 
beating  the  salesman  down,  respect  him  and  his  house  less  than  if  he 
had  stuck  manfully  to  the  principle  that  first  class  goods  demand  a 
fair  price. 


The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn,,  writes 
us  that  the  Worthington  Hydraulic  Works  at  Brooklyn,  N.  Y.,  have 
decided  to  make  large  additions  to  their  already  extensive  plant,  and 
have  placed  the  contract  for  this  work  with  them.  The  Berlin  Iron 
Bridge  Company  is  also  putting  up  a  gas  house  roof  for  the  New  Jer- 
sey Gas  &  Construction  Company,  at  South  Amboy,  N.  J.,  and  for 
the  new  boiler  and  dynamo  room  for  the  Larchmont  Electric  Com- 
pany at  Mamaroneck,  N.  Y.  The  Geo.  W.  Helme  Company,  at 
Helmetta,  N.  J.,  has  also  placed  the  contract  for  its  new  roasting 
house  with  the  Berlin  Iron  Bridge  Company.  The  roof  will  be  cov- 
ered with  the  Berlin  Company's  patent,  anti-condensation,  corrugated 
iron  roof  covering.  This  company  has  also  received  the  contract  for 
the  new  plant  of  the  Fairfield  Copper  Company,  at  Monroe,  Conn.  The 
plant  will  be  entirely  of  iron  and  steel,  no  woodwork  being  used  about 
the  construction.  The  new  power  station  for  the  Hartford  Street 
Railway  Company,  at  Hartford,  Conn.,  will  also  be  designed  and  cuilt 
by  the  Berlin  Iron  Bridge  Company.  It  will  be  66  X  233  ft.,  with  a 
steel  frame  covered  with  the  Berlin  Iron  Bridge  Company's  patent 
anti  condensation  corrugated  iron  covering.  When  completed,  it  will 
be  one  of  the  most  complete  stations  of  the  kind  in  the  country,  and 
will  be  absolutely  fireproof. 

The  R.  A.Crawford  Manufacturing  Company,  of  Pittsburgh,  Pa., 
whose  safety  appliances  are  so  well  known  has  closed  a  number  of 
orders  recently,  among  them  being  pick-up  fenders  for  the  North 
End  Street  Railway  Company,  of  Worcester,  Mass.  Apropos  of  the 
meeting  of  the  Pennsylvania  Street  Railway  Association  at  Reading  this 
month,  on  September  5,  the  success  of  the  Crawford  Company  in  its 
native  state  of  Pennsylvania  is  interesting.  Philadelphia  and  Pitts- 
burgh, the  two  largest  cities  in  the  state,  have  purchased  liberally  of 
Crawford  fenders.  In  Philadelphia  about  1,000  wheel  guard  fenders 
are  now  in  use,  in  Pittsburgh  250  wheel  guards  and  400  pick-up  fenders 
are  employed.  The  Williamsport  (Pa. )  Railway  Company  is  another 
line  which  is  equipped  with  the  wheel  guard  fenders.  In  Pennsylvania 
over  40  lives  have  been  saved  since  February  . 1  by  the  use  of  Craw- 
ford fenders.  The  fenders  are  manufactured  in  Pittsburgh,  and  are  the 
invention  of  a  native  born  Pittsburger.  The  sales  and  delivery  of 
fenders,  it  is  claimed,  have  exceeded  all  other  manufacturers,  and  the 
fenders  have  been  adopted  in  all  sections  of  the  country.  Since  Feb- 
ruary r,  the  Crawford  Company  has  delivered  over  2,500  fenders, 
and  the  company  tells  us  that  its  correspondence  is  rapidly  increasing 
with  the  various  street  railway  companies  throughout  the  United 
States.  Canada  and  Europe.  Among  the  recent  inquiries  was  one 
from  Tokio.  Japan,  indicating  that  a  good  fender  is  in  demand  all  over 
the  world,  and  that  the  fenders  of  the  R.  A.  Crawford  Manufacturing 
Company  are  giving  full  satisfaction  and  receiving  the  endorsements 
of  the  leading  railway  men. 

The  Industrial  Mutual  Insurance  Company,  of  Boston,  Mass., 
seems  to  possess  the  confidence  of  the  owners  of  electric  light  and 
street  railway  properties  in  a  remarkable  degree,  as  many  of  them  have 
insured  in  this  company.  The  first  electric  policy  was  written  Oc- 
to.ber  1,  1893,  and  in  ten  months,  or  up  to  August  1,  the  policies  written 
amounted  to  $6,199,286.  A  partial  list  of  the  street  railway  companies 
is  given  below:  Altoona  (Pa.)  &  Logan  Valley  Street  Railway  Com- 
pany, Augusta  (Ga.)  Railway  Company,  Aurora  (111.)  Street  Railway 
Company,  Chester  (Pa.)  Traction  Company,  South  Chicago  City  Rail- 
way Company,  Cayadutta  Electric  Railroad  Company,  Consolidated 
Street  Railway  Company,  of  Grand  Rapids,  Mich.,  Hamilton  (O.)  & 
Lindenwald  Electric  Transit  Company,  Ithaca  Street  Railway  Com- 
pany, Johnson  City  (Tenn.)  &  Carnegie  Street  Railway  Company, 
Kokomo  (Ind.)  City  Street  Railway  Company,  Twin  City  Rapid  Transit 
Company,  of  Minneapolis,  Central  Railway  &  Electric  Company,  of 
New  Britain,  Conn. ,  Omaha  Street  Railway  Company,  St.  Joe  (Mich.)  & 
Benton  Harbor  Street  Railway  Company,  City  &  Suburban  Street 
Railway  Company,  of  Savannah,  Ga.,  Winston  (N.  C  )  &  Salem  Rail- 
way &  Electric  Company,  Worcester  (Mass.),  Leicester  &  Spencer 
Street  Railway  Company.  The  directors  of  the  company  are:  Henry 
C.  Morse,  Boston,  Mass;  O.  H.  Sampson,  Boston,  Mass.;  Robert 
Batchellor,  No.  Brookfield;  B.  F.  Taft,  Ayer,  Mass.;  Benj.  Taft,  Ayer, 
Mass.;  E.  H.  Clark,  Hartford,  Conn.;  C.  T.  Plunkett,  Adams,  Mass.; 
J.J.  Banigan,  Providence,  R.  I.;  Benj.  F.  Peach,  Jr.,  Boston,  Mass.;  C. 

G.  Goodrich,  Minneapolis,  Minn.;    F.   A.   Gilbert,    Boston,  Mass.; 

H.  A.  Royce,  Maiden,  Mass.;  J.  Howard  Nichols,  Boston,  Mass.; 
C.  C.  Fry,  Lynn,  Mass.;  Lester  Leeland,  Maiden,  Mass.  Since  Oc- 
tober 1,  1893,  the  company  received  for  premiums  §65,477.64,  and 
paid  losses  $  1,069. 

W.  R.  Fleming  &  Company,  representatives  of  the  Harrisburg 
Foundry  &  Machine  Works,  in  New  York  and  New  England,  have 
handed  us  a  list  of  engines  and  engineering  work  which  they  have 
taken  contracts  for  since  May  I.  A  few  of  the  sales  made  are  given 
below:  One  200  H.  p.  Ideal  tandem  compound  engine,  direct  connected 
to  a  Siemens-Halske  generator,  for  the  Broadway  cable  road;  two  40  H.  p. 
simple  engines  for  friction  driving  Thomson  Houston  dynamos,  for 
the  new  250,000,000  c.  p.  lamp  for  the  Fire  Island  lighthouse;  one 
60  H.  p.,  standard  Ideal  engine,  boiler  and  complete  steam  plant  for 
electric  sewerage  purification,  for  the  city  of  Danbury,  Conn.;  two 
60  H.  P.  Ideal  engines  arranged  for  direct  connection  to  General  Elec- 
tric apparatus  for  the  new  City  Hall  building,  Brockton,  Mass;  one 
70  H.  P.  .standard  Ideal  engine  for  the  Bangor  Steamship  Company, 
Boston,  Mass.;  two  40  H.  P.,  standard  Ideal  engines  for  the  new  steam- 
ships just  built  for  the  Old  Dominion  Steamship  Company;  two  100 
H.  p.  Ideal  engines  for  the  electric  plant  of  the  United  States  Post 
Office,  Brooklyn,  N.  Y.;  one  50  H.  p.  Ideal  engine  sold  to  the  Brooklyn 
Electric  Equipment  Company,  Brooklyn,  N.  Y.;  two  80  H.  p.,  direct 
connected  engines  for  the  New  York  Electric  Equipment  Company, 
New  York;  one  150  H.  P.,  two  100  H.  P.  and  one  60  H.  P.  Ideal  engines 
for  the  General  Electric  Company,  New  York;  two  100  H.  P.,  standard 
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Ideal  engines  for  the  Morrison  Southern  Electric  Construction  Com- 
pany, Baltimore,  Md.  The  contract  has  also  been  awarded  to  Messrs. 
W.  R.  Fleming  &  Company  for  supplying  the  station  equipment  of 
the  complete  central  lighting  and  power  station  plant  for  the  Port  of 
Spain,  Island  of  Trinidad,  West  Indies.  This  plant  consists  of  four 
250  H.  p.,  tandem  compound  Ideal  engines,  four  Harrisburg  high 
pressure,  steel  tubular  boilers  with  Weitmeyer  furnaces,  2,000  light,  in- 
candescent dynamos,  two  50  arc  machines,  and  one  100  K.  w.  railway 
generator.  The  entire  equipment  of  this  plant  is  in  the  hands  of 
Messrs.  W.  R.  Fleming  &  Company,  who  are  to  erect  the  same  and  turn 
over  to  the  owners,  an  Anglo-American  syndicate,  in  complete  opera- 
tion. 

WESTERN  NOTES. 

The  Hill  Clutch  Works  Company,  of  Cleveland,  O.,  has  been 
incorporated  to  carry  and  extend  the  business  formerly  done  by  the 
Hill  Clutch  Works,  at  Cleveland,  O.  H.  W.  Hill  is  president  and  gen- 
eral manager  of  the  new  organization. 

The  Correspondence  School  of  Technology,  of  Cleveland,  O., 
has  engaged  J.  N.  Dodd,  a  graduate  of  Princeton  and  last  year  Fellow 
in  Mathematics  at  Princeton,  as  Instructor  in  Mathematics.  The  school 
reports  growth  even  though  the  times  are  so  exceedingly  bad,  and  also 
has  received  letters  from  its  students  commending  the  work. 

W.  R.  Garton,  inventor  of  the  Garton  lightning  arrester,  has 
been  appointed  manager  of  the  railway  department  of  the  Central 
Electric  Company,  of  Chicago.  Mr.  Garton  is  well  qualified  for  the 
position,  on  account  of  his  ability  and  experience  in  electrical  work,  as 
well  as  on  account  of  his  hustling  qualities,  and  the  Central  Electric 
Company  is  to  be  congratulated  upon  having  secured  his  services. 

C.  E.  Loss  &  Company,  of  Chicago,  are  doing  good  business, 
having  lately  received  some  very  flattering  orders.  This  progressive 
contracting  firm  is  now  busy  closing  up  the  work  on  the  Indianapolis  & 
Broadripple  Street  Railway,  where  it  is  doing  all  the  track  and  over- 
head construction  at  Hartford  City,  Ind.  The  firm  is  building  the 
entire  plant  and  furnishing  all  the  cars  and  trucks,  which  have  been 
bought  of  the  J.  G.  Brill  Company. 

The  Wallace  Electric  Company,  of  Chicago,  has  been  especially 
busy  recently  in  its  railway  department, -notwithstanding  the  dull  times. 
The  company's  combination  pole  bracket,  which  affords  a  flexible  sup- 
port for  the  insulator,  is  meeting  with  a  ready  sale  and  with  great  suc- 
cess. The  various  devices  for  overhead  construction  handled  by  the 
company  are  also  favorites  with  railway  superintendents,  as  the  differ- 
erent  forms  give  perfect  protection  against  moisture  at  all  points. 

The  Bass  Foundry  &  Machine  Works,  Ft.  Wayne,  Ind, ,  reports 
that  it  has  under  construction  for  New  Castle,  Pa.,  a  tandem  compound, 
condensing  Corliss  engine  with  high  pressure  cylinder  36  in.,  low  pres- 
sure cylinder  70  in.  with  60  in.  stroke.  The  driving  pulley  is  25  ft.  in 
diameter,  has  a  9  ft.  face,  and  is  designed  for  rope  transmission,  having 
32  2  in.  grooves  to  accommodate  the  ropes.  The  engine  is  rated 
at  200  H.  P.,  being  the  largest  tandem  engine  ever  built.  The  pulley 
weighs  120  tons. 

The  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati, 
writes  us  that  the  plant  of  the  R.  R.  Howell  &  Company,  Minneapolis, 
Minn.,  which  was  recently  destroyed  by  fire,  is  now  being  rebuilt  and 
that  it  will  be  equipped,  among  other  machinery,  with  a  Lodge  & 
Davis  fifty  four  inch  planer  and  thirty  inch  lathe.  The  Company  has 
also  made  shipment  to  Arequipa,  Peru,  and  Santiago,  Chili,  on  orders 
received  from  its  salesman,  who  is  now  traveling  in  South  America. 
It  has  also  made  shipment  of  one  of  its  large  engine  lathes  to  the  port 
of  Odessa,  Russia. 

The  Scarritt  Furniture  Company,  of  St.  Louis,  Mo.,  has  ap- 
pointed Harry  O.  Nourse  as  the  representative  at  Chicago  of  the  old  and 
reliable  Scarritt  car  chairs  and  seats,  which  have  done  so  much  towards 
making  life  worth  living  in  furnishing  comfortable  seats  to  a  dis- 
criminating public.  Mr.  Ncurse  was  born  and  bred  a  railroad  man, 
and  is  well  known  and  highly  esteemed  in  the  department  of  steam 
roads.  With  the  high  reputation  of  the  Scarritt's  seats  to  back  him,  we 
are  confident  he  will  soon  be  favorably  known  to  the  trade. 

The  Hoppes  Manufacturing  Company,  of  Springfield,  O.,  is 
now  busily  engaged  installing  tour  of  its  live  steam  feedwater  purifi- 
ers of  3,000  H.  P.  total  capacity  in  the  new  electric  railway  station  of 
the  Lindell  Railway  Company  at  St.  Louis,  Mo.  The  Hoppes  Com- 
pany justly  feels  somewhat  elated  in  securing  this  contract,  as  it  was 
only  secured  after  a  hard  fight,  and  in  the  face  of  very  strong  compe- 
tition. Among  other  recent  sales  we  note  the  following:  Live  steam 
feedwater  purifiers  of  500  H.  P.  to  the  Proctor  &  Gamble  Company, 
of  Ivorydale,  O,;  1,500  H.  P.  to  the  Indianapolis  (Ind.)  Light  &  Power 
Company;  150  H.  p.  to  Wm.  Coombs,  of  Cold  water,  Mich. ;  400  h.  p.  to 
the  National  Milling  Company,  of  Toledo,  O,;  150  H.  p.  to  the  Cincin- 
nati Street  Railway  Company;  150  H.  P.  to  Chas.  H.  Suppes,  of  Johns- 
town, Pa. 

The  Aultman  &  Taylor  Machinery  Company,  of  Mansfield,  O. , 
is  meeting  with  excellent  success  in  the  sale  of  its  boilers.  Among  its 
latest  customers  for  two  150  H.  P.  boilers  is  the  Citizens'  Street  Rail- 
way, Light  &  Power  Company,  of  Mansfield.  This  company  states 
that  the  saving  in  fuel  with  these  boilers,  in  comparison  with  an  excel- 
lent battery  of  horizonal  tubular  boilers  that  was  in  use,  is  in  the  neigh- 
borhood of  15  per  cent.  We  understand  that  a  large  plant  will  be  built 
in  Mansfield  for  constructing  these  boilers.  An  arrangement  has  re- 
cently been  made  with  H.  E.  Collins  &  Company,  of  Pittsburgh,  by 
which  the  firm  will  have  the  exclusive  sale  agency  of  the  boilers  for  the 
United  States.  This  firm  comprises  among  its  members  William  C. 
Temple,  formerly  the  agent  for  the  Babcock  &  Wilcox  Company,  at 
Pittsburgh. 


The  Standard  Railway  Supply  Company,  of  Chicago,  reports 
that  orders  for  "  Standard  "  stoves  have  been  coming  in  during  the 
last  month.  In,  fact  more  orders  were  received  during  the  month  of 
August  than  last  year,  principally  from  companies  that  were  custom- 
ers in  1893.  This  goes  to  show  that  they  were  thoroughly  satisfied 
with  the  result  of  the  stoves  in  use  last  winter,  and  that  they  will  con- 
tinue to  use  them  wherever  they  have  an  opportunity.  The  com- 
pany also  reports  that  it  is  selling  its  share  of  steel  gongs,  and  has 
recently  taken  several  very  good  orders  for  line  material  and  track 
scrapers.  Very  gratifying  results  are  also  met  with  introducing  the 
Nuttall  Company's  gears  and  pinions.  The  sales  in  this  territory  have 
been  the  best  the  company  has  had,  so  far  in  the  month  of  August, 
and  indications  are  that  the  trade  will  increase. 

Frank  J.  Lewis,  of  Cleveland,  O.,  formerly  manager  of  the 
Steel  Motor  Company,  and  subsequently  vice  president  and  manager 
of  the  Eastern  Electrical  Equipment  Company,  has  sold  out  his  interest 
in  the  latter  business.  He  is  now  maturing  plans  for  the  establishment 
of  a  general  supply  business  on  an  extensive  scale,  with  headquarters 
at  Cleveland,  O.  The  company  will  publish  a  monthly  journal  en- 
titled The  Magnet,  devoted  principally  to  the  interests  of  purchasing 
agents,  containing  bargains  in  every  thing  electrical.  In  the  same 
journal  will  be  published  news  and  articles  of  instruction  and  interest 
to  the  electrical  world.  The  company  invites  correspondence  from 
parties  having  any  second  hand  or  new  equipment  to  dispose  of.  All 
such  goods  are  advertised  in  The  Magnet  free  of  cost.  Frank  J.  Lewis 
will  be  president  and  manager  of  the  company,  and  together  with  two 
brothers  retain  the  controlling  interest. 

The  Phoenix  Iron  Works,  of  Cleveland,  O.,  has  completed  the 
two  story  addition  to  its  works,  and  has  added  a  number  of  new  ma- 
chines, greatly  increasing  its  capacity.  It  is  interesting  to  note  that 
this  company  never  had  so  prosperous  a  year  as  the  present,  and  now 
has  orders  to  keep  it  busy  for  several  months.  This  seems  remarkable 
considering  the  dullness  of  trade  throughout  the  country.  The  com- 
pany's long  experience  in  crane  building  has  earned  for  it  a  world  wide 
reputation,  and  owing  to  the  largely  increasing  Western  trade,  the 
company  has  established  a  Chicago  office,  under  the  management  of 
Jas.  T.  Gardner,  at  932  The  Rookery  Building.  The  company's  man- 
ufacture embraces  every  style  of  cranes,  foundry  ladles,  crab  winches, 
hydraulic  presses  and  machinery  and  railroad  turntables.  Correspond- 
ence is  invited  in  regard  to  the  designing  and  building  of  special 
machinery.  A  new  crane  catalogue,  which  is  now  in  press,  will  be 
issued  shortly,  and  will  be  sent  free  on  application. 

Fisher  &  Porter,  of  Chicago,  write  us  that  they  have  just  in- 
stalled two  eighty  horse  power  M.  A.  Green  engines  in  the  Leland  Hotel, 
where  they  are  running  two  National  dynamos  for  incandescent  light- 
ing. They  have  sold  one  150  h.  p.  M.  A.  Green  engine  to  the  Free- 
port  Electric  Company,  of  Freeport,  III.,  for  electric  street  railway 
work,  and  one  300  H.  P.,  improved  Greene  engine  to  the  Hammond, 
Whiting  &  East  Chicago  Electric  Railroad  Company,  at  East  Chicago, 
Ind.  Messrs.  Fisher  &  Porter  are  Western  representatives  of  the  Al- 
toona  Manufacturing  Company,  building  the  M.  A.  Green  engine,  and 
of  the  Providence  Steam  Engine  Company,  building  the  improved 
Greene  engine,  and  report  that  the  works  of  both  companies  are  run- 
ning full  time,  and  that  they  see  prospects  ahead  for  a  good  business. 
This  firm  has  received  the  following  letter  from  the  Farmington  Elec- 
tric Company,  of  Farmington,  111.,  where  was  installed  last  fall,  the 
first  M.  A.  Green  engine  which  had  then  been  placed  west  of  Pitts- 
burgh: "  Your  letter  enquiring  about  our  plant  received.  In  reply 
would  say  that  everything  is  running  smoothly.  The  M.  A.  Green 
engine  is  a  dandy,  keeps  right  along  doing  its  work  without  a  jar  or 
stop,  giving  us  a  steady,  uniform  light.  We  consider  that  our  plant, 
purchased  through  and  put  in  by  Albert  Fisher  last  winter,  is  one  of 
the  best  in  the  West  outside  of  the  large  cities.  We  are  satisfied  that 
we  could  not  have  done  better.    (Signed)  E.  M.  Rose,  secretary." 

The  Ohio  Brass  Company,  of  Mansfield,  O.,  reports  orders  of 
considerable  size  during  the  month  of  July  for  its  type  W  material 
from  the  following  roads:  Middletown  (N.  Y.)  &  Goshen  Traction 
Company;  Elyria  (O. )-Lorain  Electric  Railway  Company;  Consoli- 
dated Street  Railway  Company,  of  Toledo,  O. ;  Cincinnati  (O.)  Street 
Railway  Company;  Toledo  (O.)  &  Maumee  Railway  Company;  Keo- 
kuk (la.)  E.  L.  &  Power  Company;  Des  Moines  (la.)  Railway  Com- 
pany; East  Liverpool  (0.)&  Wellsville  Railway  Company;  Beaver  Valley 
(Pa.)  Traction  Company;  Lake  Cities  Electric  Railway  Company,  of 
Michigan  City,  Ind.;  Consumers'  Electric  Light  &  Street  Railway,  of 
Tampa,  Fla. ;  Citizens'  Street  Railway  Company,  of  Memphis,  Tenn. ; 
Ft.  Wayne  (Ind.)  Electric  Railway  Company;  Warren  (Pa.)  Street 
Railway  Company;  Chillicothe  (O.)  Electric  Railway  Company;  Akron 
(O.)Street  Railway  Company;  Punxsutawaney  (Pa.)  Passenger  Railway 
Company;  Union  Street  Railway  Company,  of  Saginaw,  Mich;  West 
End  Street  Railway  Company,  of  Knoxville,  Tenn.;  Riverside  Park 
Street  Railway  Company,  of  Saginaw,  Mich.;  Brightwood  Railway 
Company,  of  Washington,  D.  C. ;  Nashville  (Tenn.)  Traction  Com- 
pany; Delaware  (O.)  Electric  Railway  Company;  Marion  (O.)  Street 
Railway  Company;  West  End  &  Riverside  Electric  Railway  Company, 
of  Montgomery,  Ala.;  Columbus  (O.)  Street  Railway  Company;  Lan- 
sing (Mich.)  City  Electric  Railway  Company.  This  company  has  had 
a  large  increase  in  the  number  of  its  orders  of  motor  bearings,  owing 
to  the  superior  workmanship  and  quality  of  the  metal  which  is  em- 
ployed, and  the  company  numbers  among  its  patrons  many  of  the 
largest  roads  in  the  country.  These  bearings  are  made  of  guaranteed 
bell  metal,  and  are  turned  and  trued  up,  and  milled  by  special  machines 
lately  installed  for  this  purpose.  The  extraordinary  care  taken  with  the 
finish  of  these  insures  a  perfect  fit  and  an  even  and  smooth  bearing  for 
the  shaft.  The  Ohio  Brass  Company,  has  prepared  a  revised  list  of 
bearings,  and  the  figures  at  which  these  are  now  offered  to  the  trade 
will,  no  doubt  largely  increase  their  output. 


September,  1894.] 
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ALBANY  STOCKS  AND  BONDS.— Corrected  by  Spencer  Trask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
Aug.  19. 


>' 
6 

Date 

Company. 

Par. 

Capital. 

Period. 

03 

of 

Bid. 

Ask'd 

03 

Issue. 



stocks. 

1(H) 

7CO.O00 

Q  Feb. 

IX 

1890 

116 

120 

Watervlelt  Turnpike  &  R.  R. 

100 

240,000 

1863 

10 



Date 

Amount 

Inter- 

— 



— 

BONDS. 

of 

Out- 

est 

% 

Principal 

Bid. 

Ask'd 

Issue 

standing. 

Paid. 

Due. 

Albany  R.  R.  Co.,  1st  Mort. . . 

1865 

40,000 

J.  &  J. 

5 

1905 

101^ 

"        "     "   2d  Mort.... 

1873 

20,000 

M.&  N. 

7 

1893 

101V0 

"       "     "   3d  viort.... 

1875 

28,500 

J.  &  J. 

7 

1895 

1..1J4 

"       "     "    4th  Mort... 

1880 

11,500 

M.  &  S. 

6 

1905 

100 

"        "     "   5th  Mort... 

1888 

50,000 

M.  &  S. 

5 

1913 

101 

-'        "      "    C0D8O1  Mtg 

1890 

350,000 

J.  &  J. 

5 

1930 

102)7 

"  Debenture.. 

1891 

200,000 

M.  &  N. 

6 

1901 

111 

Watervllet  Turnpike  &  R.  R., 

1889 

350,000 

M.  &  N. 

6 

1919 

112 

114 

Watervllet  Turnpike  &  R.  R., 

1889 

150,000 

M.  &  N. 

6 

1919 

my, 

113 

BALTIMORE  STOCKS  ANI>  BONI>S.— Corrected  by  Hamblrton  &  Co., 
Bankers,  9  South  Street,  Baltimore,  Md.,  Aug.  19.  Stock  quotations  are 
prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

25 
50 
50 
25 

2.500,000 
3,000,000 
300,000 
5.ii()().(l00 

Sem-an 

4 
1 

58 
33 
67 
14VS 

59 
35 
69 
15 

Central  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

J.  &  J. 

J.&D. 
M.  &  N. 
J.  &  D 
M.  &  S. 

* 

6 

5 
5 
5 
5 
6 
6 

Principal 
Due. 

Bid. 

Ask,d 

"         "     "  cons.  mort. . 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 

City  Pass.  R.  R.  Co  

18«2 
lb93 

'iss^' 

1892 
1891 
1891 

250.000 
500,0C0 
2,000  000 
1,500,000 
1,750,000 
1,250,000 
2,000,000 

1912 

1922  ' 

1929 

1942 

1901 

1911 

110 

VAX 
io«% 

106 
99!^ 

wz% 
113 

112 

112 

107 

107 

101 

103J! 

113^ 

BOSTON  STOCKS — Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange,  Aug.  19.   Stock  quotations  are  prices  per  share. 

Company. 

Par. 

capital. 

Period . 

J.  &  J. 
J.  &  J. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

West  End  Pret  

50 
50 

$6,400,000 

9,085,000 

4 

3 

1887 
1890-1892 

5i.'i 

M}4 

BROOKLYN  STOCKS  ANO  BONOS. — Corrected  by  C.  E.  Staples  &  Co., 
215  Montague  Street,  Brooklyn,  Aug.  23.  Stock  quotations  are  per  cent, 
values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Broooklyn  City  R.  R.  Co  

Brooklyn  Traction  Co.,  pref.. 

"        "  common. 
Coney  Island  &  Brooklyn 

10 
100 
100 

100 
100 

6,000,000 

3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

165 
65 
14 

147 
14 

170 

1893 
1893 

Oct.  1. 

4 

Long  Island  Traction  Co  

1893 

17 

BONDS. 

Date 
Of 

Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

X 

Principal 
Due. 

Bid. 

Ask'd 

Broadway  R.  R.  Co  

'l893' 

350,000 
3,000,000 

300  000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 

102 

100 

100 
112 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  1st  bonds  

J.  &  J. 

J.  &  J. 

F.  &  A. 

F.  «  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

Coney  Island  &  Brooklyn 

South  Brooklyn  central  R.  R. 

107 

South  Brooklyn  central  R.  R. 

Brooklyn  City  R.  R.  Co.,  1st. 

115 

CHARLESTON  STOCKS  ANO  BONDS.— Corrected  by  A.   C.  KAUFMAN, 
Charleston,  S.  C,  Aug.  23.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

$100,000 
250,000 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

60 
25 

Date 

of 
Issue 

J.  &  J. 

70 
5 

BONDS. 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 
5 

1915 
1906 

CHICAGO  STOCKS  AND  BONDS. — Corrected  by  William  B.  Wrfnn,  1L8 
Lasaile  Street,  Chicago,  111.,  Aug.  23. 

Company. 

Par. 

Capital. 

Period. 

>* 

■3 

w 

09 
03 

3 

1V> 
~tVi 
4 

»% 

Date  of 
Issue. 

Bid. 

Ask'd 
310 

STOCKS. 

Chicago  City  

100 
100 
100 
100 
100 
100 

$9,000,000 
1,000.000 
500.000 
5.500,000 
1.250,000 

13,189,000 

Q.-J. 
A.  &  O. 

Q.-J. 
J.  &  J. 

Q.-J. 

Q.-F. 

100 
500 

•ivy 

625 
126% 

North  Chicago  City  

North  Chicago  Street  

238 

West  Chicago  Street  

127% 

BONDS. 

Date 

of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

Principal 
Due. 

Bid. 

Ask'd 

4,619.500 
400,000 
500,000 
1,850.000 
2,350.000 
4,100.000 
1,500.000 
2,000,000 

J.  &  J. 
F.  &  A. 
M.  &  N. 
M.  &  N. 
J.  &  J. 
M.  &  N. 
F.  &  A. 
J.  &  D. 

*x 

6 

6 
4% 
5 
5 
5 
8 

101% 

105 

105 

101 X 
110 

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 

West  Chicago  Street  

West  Chicago  Street,  Tunnel. 
"        "        "       Deb.  6  s 

1883 

1903 
1900 
1927 
1906 

101 
10.% 
102% 
101% 

1017b 

10o 

lu2 

CINCINNATI  STOCKS  AND  BONDS. — Corrected  by  Geo.  Eostis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  Aug.  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

105.%' 
107 

STOCKS. 

50 
50 
100 
100 
100 
100 

$7,500,000 
1,600,000 
300,00  ' 
500,000 
1 00,IX)0 
3,000,000 

Q.-J. 
Q.-J. 

6 
5 

10>s„ 

106J4 

Mt.  Adams  &  Eden  Park  

Mt.  Auburn  Cable  

59  h 

98 

MX 

60% 

99 

24 

Ask'd 

104 
106 
100 

101  j^r 

103 
110 

 '  Pref. 

Cln.  Newport  &  Cov.  St.  Ry. 

6 

BONDS. 

Date 

or 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

X 

Principal 
Due. 

Bid. 

Cincinnati  St.  Ry  

"         "  extendedj 

"               "  10-20'S 

"            "  Cable. 

50,000 
50,000 
100,000 
150,000 
50,000 
50,000 
100,000 
200,000 
2M),OoO 
125,000 
3no,000 
200,000 
100,000 
250,000 
250,000 

J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J . 

A.  &  O. 
A.&  O. 
A.&  O. 
J.&  D 
M.&  S. 
J.  &  J. 
J.  &  J. 
J.&D. 
A.  &  O. 
M.  &  S. 
J.  &  J 

7 
7 
4 
5 
6 
6 
6 
6 
5 
7 
6 
5 
7 
6 

July,  1895 
July,  1896 

101% 

104 

99  if 
1003>4 
101 
107% 
110^ 
102M 
104% 
107 
103 

July,  1895 
July.  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
lune,  1907 
Ap. '93-1908 
Mar.  1912 
1932 

105  u 

108 
106 
90 

"         "    5-20's  2d. 
S.  Covington  &  Cincinnati. . 
S.Cov.&  cln.  2d  Mort.gold  6's 

114 
113% 

115 
114% 

CLEVELAND  STOCKS  AND  BONDS. — Corrected  by  W.J.  Hayes  &  Sons, 
Bankers,  Cleveland,  O.,  Aug.  19. 

Company. 

Par 

Capital. 

Period. 

> 

•3 

03 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

The  Cleveland  Electric  Ry.  Co 
'l  he  Cleveland  city  Ry.  Co — 

10( 
10C 

12,000,(00 
8,000,001) 

1893 
1893 

46>S 
5b 

47% 
57% 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 
"       "       City      "  " 

1893 
1893 

2.000,001 
2.849.000 

M.-S. 

5 

1910 

100 
100 

102% 

102 

59« 
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DETROIT  STOCKS.— Corrected  by  Cameron  Currib  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street,  Detroit,  Aug.  19. 


Company. 

Par. 

Cat  ltal. 

Period. 

> 
■5 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Fort  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry . 

100 
100 
100 

$250,000 
2,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS.— Corrected  by  J.  G.  Mackintosh*  Co.,  Bankers.  Holy 
oke,  Mass.,  Aug.  19. 


Company. 

Par. 

Capital. 

Period. 

CO 

Date 

of 
Issue. 

Bid. 

Ask'd 

100 

100 

100 

1,000,000 
250,000 
50,000 

J.  &  J. 
J.  &  J. 

4 
4 

210 
200 
125 

225 
225 
150 

LOUISVILLE  STOCKS  AND  BONDS. —Corrected  by  Almstedt  Bros. 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  Aug.  19. 

Company. 

Par. 

Capital. 

Period. 

> 

9 

to 
1* 

Date 

01 

Issue. 

Bid. 

Ask'd 

STOCKS 

Louisville  St.  Ry,  Co.,  pref . . . 
Louisville  St.  Ry.  Co.,  com.. . . 

100 
100 

$2,000,000 

4,000.000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

86 
36 

8? 
38 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  inort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,00(1 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

100 
116 

116 
85 

100^ 
117 
117 
90 

NEW  HAVEN  STOCKS  AND  BONDS  Corrected  by  H.  C.  Warren  &  Co., 

Hankers  and  Brokers,  New  Haven,  Conn.  Aug.  19 .  Stock  quotations  are 
prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

J* 
S 

V). 

Date 

of 
Issue. 

Bid. 
45 

Ask'd 
47 

STOCKS. 

F.  Haven  &  Westvtlle  R.  R.  Co. 
New  Haven  &  W.  Haven  R.  R.Co 
New  Haven  &  Cent'He  H.  R.  Co. 
Hartford  &  Wethersneld  Horse 
R.  R.  Co  

25 
25 

$600,000 

J.  &  J. 

4 

100 

200,000 

J.  &  J. 

3 

125 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

New  Haven  Street  Ry.  Co  

1894 

fOO.OOO 

J.  &  J. 

5 

Jan.  1919 

100 

New  Haven  &W. Haven  R.  K.Co 

1892 

500,000 

M.  &  N. 

5 

NOV.  1912 

100 

102 

Bridgeport  Traction  Co  

1893 

2,000,000 

J.  &  J. 

5 

July,  1923 

95 

100 

Hartford  &  Wethersfleld  Horse 

R.  R.  Co.,  Deb.  Series  A 

1888 

100,000 

M.  &  S. 

5 

Sept.,  1908 

Hartford  &  Wetnersfleld  Horse 

R.  R.Co.,  Deb.  Series B  

1890 

100,000 

M.&N. 

5 

May,  1910 

Hartford  &  Wetnersfleld  Horse 

R.  R.  Co..  Deb.  series  C  

100,000 

M.  &N. 

S 

May,  1910 

NEW    ORLEANS    STOCKS    AND    BONDS  Conected   by    GEORGE  LE 

Sassier,  188  Common  Street,  New  Orleans,  La.,  Aug.  23.    Stock  quotations 
are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

> 
5 
ag 
J2 

Date 

of 
Issue. 

Bid. 

119 

76 

36 
104 

Ask'd 

STOCKS. 

100 
100 
40 
100 
50 
50 

1,200,000 
1,150,000 
240,000 
1,500,000 
185,000 
600,000 

Quart. 

Semi. 
Quart. 

lit 

3 

2% 
2 

1867 
.866 
1888 
I860 
1868 
1866 

123 
85 
40 

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  Clty&  Lake  Co. 
Orleans  R.  R.  Co  

38 
56 

St.  Charles  Street  R.  R.  Co  . . 

54)4 

Bonds. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Prircipal 
Due. 

Bid. 

Ask'd 

Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 
do  do 

1892 
1883 
1893 
l*-79 
1882 

1893 
1881 

150,000 
75,000 
2,000.000 
416,500 
250,000 

1,725,000 
105,000 

M  &  N 
M  &  N 
J  &  J 
J&D 
F& A 

r&  j 

J&D 

6 
6 
6 
6 
6 

5 
6 

1912 
'95-'99 
1943 
1903 
'97-'06 

1943 
'95-'01 

85 

113^ 

N.  O.  &  Carroliton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 

85 

St.  Charles  Street  R.  R.  Co... 

.MONTREAL  STOCKS  AND  BONDS. — corrected  by  Gordon  Strath y  &  Co. 
Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  Aug.  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

to 
yn. 

Date 

of 
Issue. 

Bid. 

Ask'd 

154 
149% 

STOCKS. 

Montreal  St.  Ry.  (old  stock) 
"          "  (new  stock) 

50 
50 

$2,000,000 
2,000,000 

M.  &  N. 

4 

May,  '91. 
May,  '94. 

153)4 
149 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

% 

Principal 
Duo. 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 
1S93 

£60.000 
700.000 

5 

1905 

NEW  YORK  STOCKS  AND  BONDS.— corrected  by  James  McGovern  &  Co.. 
6  Wall  St.,  New  York,  Aug.  23. 


Company. 


stocks. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park,  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


Period. 


&  J. 
— J. 
— J. 

— F. 
— F. 
— F. 


— J. 
— F. 
—J. 
—J. 
, — N, 
— F. 


Date 

of 
Issue. 


Bid. 


180 
12 
150 
132 
300 
49 
250 
200 
132 
200 
184 
290 
139 


Ask'd 


184 
155 


135 


52 


135 
206 
186 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

"      2ds  interest  as  rental 

Broadway  Consolidated  

Cen'l  Park,  North*  East  River 
Central  Crosstown— 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston.W.  St.  &  Pav.  F'ry.lst 

Second  Avenue,  1st  mort  

Third  Avenue  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700,000 
500,000 
500,000 
125,000 
000,000 
650,000 
200,000 
250,000 


1,200,000 


200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.&N. 

J.  &  D. 
F.  &  A. 

M  &S. 

J.  &  J. 
F.  &A. 

J.  &  J. 
M.  <feN. 

J.  &  J. 
F.  &  A. 


Principal 
Due. 


July,  1900 

June,  1904 

July,  1914 

July  1924 

July,  1905 

  1943 

Dec,  1902 

NOV.,  1922 


Aug. 


1932 
1914 


Sept.,  1910 
1915 
Aug.,  1914 
July,  1894 
NOV.,  1909 
Jan.,  1937 
Feb.,  1942 


Bid. 


108 

106 

106 

106 

103 

109% 

110 

115 

109 
100 

110 

53 
100 
100 
102 
117 


Ask'd 


ill 


110 


120 


101 
112 


105 


PHILADELPHIA  SECURITIES.— Corrected  by  Huhn  &  Glendinning, 
143  Soutn  Fourth  st.  (Bullitt  Building),  Philadelphia,  aug.  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

German  town  

Green  &  Coates  

Hestonville  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  s  Gray's  Perry.. 
•Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second*  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia  

Metropolitan  (N.Y.)  Traction 

Baltimore  fraction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.  J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 
*Ex.  Allotments. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Div.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonville,  1st  mort  


"  2d  mort. 
People's,  1st  mort  


"     Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
50 
50 
50 
50 
50 
25 
60 
50 
50 
50 
50 
50 
50 
50 
50 
100 
25 
100 
100 
50 


Date 
of 
Issue 


1*89 
1892 
1892 


Capital. 


$500,000 
1,000,000 
1,250,000 
1,500,000 

500,000 
2,050,000 

500,000 
10,000,000 
1,000,000 

617,500 
7,000,000 

760,000 
1,060,200 
1,000,00(1 
1,250,000 

750,000 
80,000,000 
5,000,000 
6,000,000 
6,000,000 
3,000,000 


Amount 

Out- 
standing 


1,500. 
1,250, 
1,750, 
67, 
160, 
300, 
124, 
75, 
219, 
285. 
247. 
246, 


Period. 


Q.-J. 
J.— J. 
Q.-J. 
Q.-J. 
Q.— J. 


A.— O. 


J.— J. 
J. — J. 
M.— N. 
Q.-J. 
Q— J- 
J.— J. 
J.— J. 
J.— J. 
Q.-F. 


Inter- 
est 
Paid. 


M. — N. 
M. — S. 
J.  &  D. 
J.— D. 
A. — O. 
M.— N. 
J.— J. 
M. — S. 
J.— J. 
J. — J. 
M.-S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1868 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


260 

124!^ 

310>4 

llu)i 

124^ 

47 

90 

52H 
155 

80 

95 
221 
209^ 
225 
199 
195 
116^ 

14 

52 

25 

12X 


Bid. 


107% 

101 

100% 

105 

103 


105 
105 
115 
100 
95 
117 


ASk'd 


265 
126 
312 
112 
126 

49 

91 

52% 
160 

85 

95X> 
235 
213 
230 
200 
200 
117% 

14% 

54 

29 

12% 


Ask'd 


108% 

102 

102 


September,  1894.] 
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OMAHA  .STOCKS  AND  BONDS. — Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker.  907  N.  Y.  Life  Building,  Omaha,  Neb.,  Aug.  19. 


Company. 

Par. 

Capital. 

Period . 

> 

£ 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

M.  &  N. 

Jan.  1,  '89 

60 

BONDS. 

Date 

Of 

Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

i 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  &N. 

5 

M'y  l,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS  Corrected  by  John  B.  Barbour,  Jr., 

306  Times  Bldg.,  Pittsburgh,  Pa.,  Aug.  23.  Stock  quotations  are  prices  per 
share. 


Company. 


STOCKS. 

Central  Traction  R.  R.  Co  — 
Citizens'  Traction  R.  R.  Co  . . 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny*  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Co  

Port  Pitt  Incline  Plane  Co.. . 
Mount  Oliver  Incline  Plane  Co 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co  


Citizens'  Traction  R.  R.  Co  . . 

Pittsburgh  Traction  R.  R.  Co. 

Pitts.  &  Birmingham  Trac- 
tion Co  

Pleasant  Valley  Ry  

P.,  A.&  M.  R.  R.  Co  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

Central  Traction  Co  

Union  R.  R.  Co  

West  End  R.  R.  Co  

Birmingham,  Knoxville  & 
Allentown  Tract.  Co  

Suburban  Kapld  Transit  

Fort  Pitt  IncUne  Plane  Co. . . 

Mount  Oliver  Incline  Plane  Co 

Penn  Incl'e  PlaneCo.  1st  Mort 

Monongahela  Incl'e  Plane  Co. 

Pittsburgh  Incline  Co  


Par. 


50 

50 

50 
50 
25 
50 
50 
50 
50 

50 
50 
50 
100 
50 


Date 

of 
Issue 


1887 
1887 

1892 
1892 
1891 
1890 

1889 
1881 


1881 
1871 

1883 
1887 
1889 


Capital. 


1,500,000 

3,000,000 
3,000,000 

2,500,000 
1,400,000 
3.000,(100 
1,000,000 
1,000,000 
250,000 

140,000 
60,000 

100,000 
ldO.OOO 
3,000,000 


Amount 

Out- 
standing. 


1,250,000 
750,010 


1,250,000 
1,600  000 
1,500,000 
500,000 
375,000 
100.000 
500,000 


30,000 
44,500 

125,000 
50,000 

200,000 


Period. 


J.  &  J. 


J.&  J. 


J.  &  J. 
J.&J. 


F.  &  A 


J.&J. 
J.&J. 


Inter- 
est 
Paid. 


A.  &  O 
A.  &  O 


J.&J. 
J.&J. 
J.&J. 
J.  &  J. 
J.&J. 
A.  &  O 
J.&J. 


M.&N 


A.  &  O 
J.&J. 


Date 

of 
Issue. 


Principal 
Due. 


.92? 
1927 


1919 
1931 
1930 
1923 
1919 
1901 
1922 


1901 
1901 
1903 
1897 
1910-19 


Bid. 


Ask'd 


19*4 
59-'„ 


26 


Bid. 


90 


101 X 


101 


20 

60 
\1% 

63*4 

i0^ 
38*4 
20 


26^ 


Ask'd 


110 
110 

92 
100 
104# 


102 


PROVIDENCE  STOCKS  AND  BONDS.— Corrected  by  Chace  &  Butts 
Bankers,  Providence,  Aug.  24. 


Company 

Par. 

Capital. 

Period. 

%  last  dlv.  | 

Date 
of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 

stand'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
50.000 

M  &  S 
J  &  D 

5 
5 

1993 
1910 

95 
100 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BONDS.— Corrected  by  E.  W.  Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  Aug.  23. 


Company. 


STOCKS. 

Rochester  (N.Y.)  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

(Boston)  Pref  

do     do  Common  

Worcester  Traction  Co.  Pref 

do     do  Common  

Consol.  Trac.  Co.  (N.  J.).... 


Rochester  (N.Y)  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Newark  (N.  J.)  Pass.  Ry  . 

Columbus  (O.)  St.  Ry  

Consol.  Trac.  Co.  (N.  J.). .. 


Par. 


100 
100 
100 
100 

100 
100 
100 
100 
100 


Date 

of 
Issue 


1890 
1891 
1891 
1890 
1892 
1893 


Capital. 


5,000,000 
6,000,000 
1,250,000 
3,000,000 

2,000,000 
4,000,000 
2,000,000 
3,000,000 


Amount 

Out 
standing. 


3,000,000 
5,000.000 
850,000 
6,000.000 
2,600,000 


Period. 


Q.-F. 
A.-O. 
¥.— A." 


Inter- 
est 
Paid. 


A  &  O 
F  &  A 
J  &  D 
J  &  J 
J  &  J 
J  &  D 


Date 

of 
Issue. 


1890 
1891 
1891 
1892 

1892 
1892 
1892 
1892 
1893 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


Bid 


Ask'd 


25 

29 

57 

59 

13 

20 

37 

40 

65 

75 

18 

20 

70 

80 

13 

18 

36 

38 

Ask'd 


96 
101 
95 
98 
95 
88 


SAN  FRANCISCO  STOCKS  AND   BONDS. — Corrected  by  PniMP  BARTn, 
Broker,  440  California  Street,  San  Francisco,  Cal.,  Aug.  19. 


Company. 


STOCKS. 

California  St.  Cable  Co  

Geary  St.,Park &  Ocean RR.Co 

Market  Street  Cable  Co  

Metropolitan  Electric  

Oakland,  S.  L.  &  Hay  wards.... 

Presidio  &  Ferries  R.  R.  Co  

Sutter  St.  R.  R.  Co  


Bonds. 


Cal.  St.  Cable  R.  R  

Ferries  &  Cliff  Houi-e  

Geary  St..,  Park  &  Ocean. 
Market  Street  Cable  Co. . . 

Omnibus  Cable  Co  

Park  &  Ocean  R.  R  

Park  &  Cliff  House  R.  R. . 

Powell  Street  R.  R  

Sutter  St.  Cable  Co  


Par. 


100 
100 


100 


Date 

of 
Issue 


Capital. 


Period. 


1,000,000 
1,(1011,000 
18,750,(100 
1,000,01 lO'MonthlV 


Monthly 
Monthly 


1,000,000   

2,000.000,  Quart'ly 


Am't 
Out- 
stand- 
ing. 


650,000 
671,000 
3,000,0(10 
2,000,000 
250,000 
350.000 
700.0UO 
900,000 


Interest 
Paid. 


J.  &  J. 
M.  &S. 
A.&O. 
J.  &  J. 
A.&  O. 
J.&  J. 
J.  &  J. 
M.  &  S. 
M.  &  N. 


Date  of 
Issue. 


Principal 
Due. 


1914 


i  913 
1918 
1914 


1912 


Bid. 


MX 


90 


Bid. 


105 
107 
104^ 


112 
99 
112 
104X 


Ask'd 


10) 

4l 

27 
100 
14 


Ask'd 


110 

105  J 

120 

117 


ST.  LOUIS  STOCKS  AND  BONDS.— corrected  by  James  Campbell, 
Banker  &  Broker,  Rialto  Building,  218  N.  4th  St.,  Aug.  19.  Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds.. 

Citizens'  

Jefferson  Avenue  

Llndell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  Cable  

Fourth  St.  &  Arsenal  

Llndell  

Missouri  Cable  

People's  1st  mort  

"       3d  mort  

People's  Cable  

St.  Louis  Cable  

Union  Depot  

Southern  

Southern  

St.  Louis  &  Suburban  

St.Louls  &  Suburban  (Incomes) 


Par. 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


18!>2 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1*90 
1884 
1889 
1891 
1891 


Capital 
Issued. 


2,  B00 
1,500 

112, 
2,500 
2,000. 
1,000, 
2,000. 

150, 
4,000. 
2,500, 

800. 

700, 


Amount 
Out- 
stand 
lng. 


1,800,000 
1,500,000 
50.000 
1,500,00(1 
500,000 
125,000 
75,000 
800,000 
1,500,000 
4,000.(W 
200,000 
300,000 
1,400,000 
300,000 


Period. 


Oct.  '93 
Dec.  '88 


Q.-J. 
Dec.  '89 
J.&J. 


Jan.  '94 


Jan.  '94 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  J. 
J.  &  J 
J.&J. 
M.  &  S. 
J.  &  D. 
M.&N. 
J.  &  J. 
M.&N. 
A.&(>. 
M.  &  N. 
M.&N. 
F.  &  A. 


Date  of 
Issue. 


1876 
18S7 
1885 
1890 
1891 
18^9 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


55 
80 

125 
90 

200 
20 

148 
5 

150 
13 
80 
15 


Bid. 


105 

9S 

ioi*4 

100 
99 
100 
90 
101 
104 
103 
100 
84 
70 


Ask'd 


60 
85 

135 
92 

210 
25 

151 
10 

200 
15 
85 
25 


Ask'd 


100 

107 

100 

102X 

102 

100 

102 

95 
104 
105 
105 
104 

86 

80 


WASHINGTON  STOCKS  AND  BONDS.— Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W., Washington,  D.  C,  Aug.  23.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Wash'ton  &  Georgetown  R.R. 

Metropolitan  R.  R  

Columbia  R.  R  

Belt  R.R  

Eckington  &  Soldiers'  Home. 
Georgetown  &  Tenallytown. . 


Par. 


50 
50 
50 

50 
TO 

.0 


Wash'tn  &  Geo'tn  conv't.  1st. 

2d. 

Eckington  &  Soldiers'  Home. 

Belt  

Metropolitan  R.  R.  convert. . . 
Anacostla  R.  R  


Date 

of 
Issue 


'83-'99 


1921 
1901 


Capital. 


500,000 
750,000 
400,000 
500,000 
352,000 
200,000 


Period. 


Q.  F. 
Q.  J. 
O.  M. 
Q.J. 


Date 

of 
Issue. 


1863 
1864 
1870 
1875 


Bid. 


285 
85 
61 

30 


Amount 

Out- 
standing. 


3.000,000 
500,000 
150,000 
240,000 
200,000 
200,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J 
A.&  O. 


Principal 
Due. 


1899-1929 
1903-1943 
1896-1911 
1921 
1901 
1901-1931 


Bid, 


134 
134 
99 


101 


Ask'd 


310 
90 
65 
80 
4) 
35 


Ask'd 


137 

137 
102 
80 

103*£ 


Financial. 


The  Bowling  Green  (Ky.)  Street  Railway  Company  has  been 
leased  to  George  and  Clarence  Claypool  of  that  city. 

ds  dh  db 

¥  v  v 

The  net  earnings  of  the  North  Shore  Traction  Company  for  the 
nine  months  ending  June  30  were  $263,372,  an  increase  of  $105,090. 

$drt  d£ 

At  a  meeting  of  the  board  of  directors  of  the  Lebanon  &  Ann- 


6oo 
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ville  Street  Railway  Company,  held  July  25,  a  semi-annual  dividend 
of  lYz  per  cent,  was  declared. 

The  Carbondale  (Pa.)  Traction  Company  line,  it  is  reported,  has 
been  sold  to  the  Lackawanna  Valley  Rapid  Transit  Company.  H.  B. 
Jadwin  is  president  of  the  latter  company. 

ffl.  ffl  ffl. 

?>  NP  *> 

The  Atlantic  Avenue  Railroad  Company,  Brooklyn  (N.  Y.),  state- 
ment for  the  quarter  ended  June  30:  Gross  earnings,  $241,484;  oper- 
ating expenses,  $151,131 ;  other  income,  $8,221;  fixed  charges,  $71,221; 
net  income,  $27,352;  cash  on  hand.  $63,587. 

ffl  ffl.  ffl 

-J>  ?>  9 

Howard  Cai.e,  receiver  of  the  Queen  City  Electric  Street  Rail- 
way, of  Marion,  Ind.,  in  his  first  report  filed  in  the  United  States 
Court,  shows  that  the  receipts  of  the  company  from  March  27  to  June 
30  were  $2,045.69,  and  the  disbursements  $2  054.84. 

$ffl-  ffl 

The  Eighth  Avenue  Railroad  Company  of  New  York  City,  makes 
the  following  report  for  the  quarter  ending  June  30:  Earnings,  $207,892; 
expenses,  $144,139;  net,  $61,753;  other  income,  $416;  charges,  $24,005; 
surplus,  $38,074;  cash  on  hand,  $27,324;  profit  and  loss  surplus,  $16,984. 

ffl  ffl  d!i 

<t>  •f  *> 

The  statement  of  the  Forty-second  Street.  Manhattanville  &  St. 
Nicholas  Avenue  Railroad  (New  York)  for  the  quarter  ended  June  30, 
shows:  Gross  earnings,  $170,900;  operating  expenses,  $128,632;  other 
income,  $1,000;  charges,  $30,687;  surplus,  $12,581;  cash  on  hand, 
$9,136;  profit  and  loss,  $56,821. 

(Tfi  (JTi  (JU 

9  SP  9 

The  22d  Street  line  of  the  Chicago  General  Street  Railway  Com- 
pany carried  283,947  passengers  during  the  year  ending  June  30,  1894. 
The  report  by  weeks  shows  a  steady  increase  in  the  traffic  on  the  road 
from  352  passengers  during  the  week  ending  July  8,  1893,  to  22,989 
during  the  week  ending  June  30,  1894. 

$  $  $ 

A.  M.  Billings,  of  Chicago,  111.,  who  owns  and  operates  the 
street  railway  system  of  Memphis,  Tenn. ,  has  recently  purchased  the 
Memphis  &  Raleigh  Springs  Railroad  for$no,ooo.  It  is  believed  that 
Mr.  Billings  will  convert  the  road  to  the  electric  system  and  run  it  in 
connection  with  the  street  rail  way  system  which  he  operates. 

AAA 

Sr  V  V 

The  following  is  a  comparative  statement  of  the  operations  of  the 
Scranton  Traction  Company  for  the  month  of  June:  Gross  earnings, 
1894,  $22.oS2.o6;  1893,  $20,185  62;  increase,  $1,896.44.  Operating  ex- 
penses, 1894,  $12,142.89;  1893,  $12,286.68;  decrease.  $143.79.  Net 
earnings,  1894,  $9,939.17;  1893,  $7,898.94;  increase,  $2,040.23. 

A  A  ffl> 

NP  V  -IP 

The  recent  change  in  the  management  of  the  Lake  Street  Elevated 
Company  of  Chicago,  has  been  followed  by  a  general  reduction  of  ex- 
penses in  every  department.  Director  Lauderback,  who  is  mainly  re- 
sponsible for  the  policy  of  retrenchment,  says  that  he  estimates  the 
saving  at  the  rate  of  $60,000  a  year.  This  sum  would  pay  the  interest 
at  5  per  cent,  on  $1,200,000  of  bonds,  and  is  a  matter,  therefore,  of  a 
good  deal  of  moment  to  the  stockholders. 

A  At  A 

iJP  \p  «4P 

The  Northwestern  Elevated  Railroad  Company,  of  Chicago,  has 
placed  on  record  a  mortgage  for  $15,000,000  in  favor  of  the  Illinois 
Trust  &  Savings  Bank  as  trustee  to  secure  an  equal  amount  of  bonds. 
A  mortgage  for  $1,000,000  was  placed  on  record  by  the  North  Chicago 
Electric  Railway  Company,  and  still  another  mortgage  for  $2,000,- 
000  was  recorded  by  the  Chicago  Electric  Transit  Company.  The 

trustee  in  each  instance  was  the  Illinois  Trust  &  Savings  Bank. 

•      Ah  a,  Ah 

9  9  9 

Redmond,  Kerr  &  Company,  of  New  York,  offer  $1,300,000, 

of  a  total  issue  of  $2,000  000,  5  per  cent,  thirty  year  gold  bonds  of  the 

Bridgeport  (Conn.)  Traction  Company.    The  remaining  $700,000  is 

reserved  in  the  treasury  of  the  company,  and  can  only  be  issued  for 

improvements  at  75  per  cent. ,  the  actual  cost  thereof.    The  bonds  are 

a  first  mortgage  on  the  entire  street  railway  system  in  the  city  of 

Bridgeport,  coveringthirty-two  miles  in  operation  or  under  construction. 

a  ffl  ffl. 

9  1$  ,31 

The  following  is  a  comparative  statement  of  the  operations  of  the 
Buffalo  Railway  Company  for  the  month  of  July:  Gross  earnings, 
1894,  $139,797.20;  1893,  $147,286.86;  decrease,  $7,489.66.  Operating 
expenses,  1 894,  $73,607. 56;  1963,  $81 ,731. 58 ;  decrease,  $8,124,02.  Net 
earnings,  1894,  $66,189.64;  1893,  $65,555.28;  increase,  $634.36. 

Seven  months  ending  July  31:  Gross  earnings,  1S94,  $866,964,21; 

1893.  $834,949.63;  increase,  $32,014.58.  Operating  expenses,  1894, 
$498,741,69;  1803,  534-954-77;  decrease,   $36,213.08.    Net  earnings, 

1894,  $368,222.52;  1893,  $299,994.86;  increase,  $68,227.66. 

ffl.  ffl.  ffl. 

9  <5>  9 

The  following  is  a  statement  of  the  earnings  for  the  month  of  July 
of  the  companies  operated  by  the  Brooklyn  Traction  Company: 
Gross  earnings,  Atlantic  Avenue  Railroad,  $S6,027.66;  Brooklyn,  Bath 
&  West  End  Railroad,  $24,950.58;  total,  $110,978.24.  Operating 
expenses,  Atlantic  Avenue  Railroad,  $51,017.64;  Brooklyn,  Bath  & 
West  End  Railroad,  $11,022.20;  total,  $02,039  84.  Net  from  opera- 
tion. $48,938.40.  Miscellaneous  earnings,  Atlantic  Avenue  Railroad, 
$6,485.67;  total  net  earnings,  $55,424.07.  The  gross  earnings  of  the 
above  system  increased  $7. 577-3°  on  the  corresponding  month  of  1893. 

a  a.  a 

«s>  st>  ?t> 

As  announced  in  the  Street  Railway  Journal,  the  capital  stock 

of  the  Cincinnati  Street  Railway  Company  will  be  increased  $500,000 


on  September  1.  The  increase  is  to  be  apportioned  and  paid  for  as 
follows:  The  stockholders  of  record  on  September  1 ,  1894,  and  who 
make  remittance  for  the  same, which  shall  reach  the  office  of  the  company 
not  later  than  September  3,  shall  oe  entitled  to  purchase  at  par,  $50  per 
share,  one  share  for  each  fifteen  shares  owned.  Stockholders  owning 
less  than  fifteen  shares  will  be  permitted  to  purchase  at  par  one  share 
only.  The  books  for  the  transfer  of  stock  will  be  closed  from  Thurs- 
day, August  30,  to  Thursday  September  6,  inclusive. 

ffl  rth  a 

*>  -t>  «> 

The  operations  of  the  Worcester  Traction  Company  for  the  month 
of  July  during  the  last  two  vears  is  given  as  follows:  Gross  earnings, 
1894,  $37,495.49;  1893,  $31,998  79;  increase,  $5,496.70.  Operating 
expenses,  1894,  $16,636.36;  1893,  $24  181.89;  decrease,  $7,545. 53.  Net 
earnings,  1894,  $20,859.13;  1893,  $7  816.90;  increase,  $13,042.23. 

For  the  ten  months  ending  July  31  the  company's  report  states: 
Gross  earnings,  1894,  $285,169.48;  1893.  280,142.71;  increase,  $5,026. - 
77.  Operating  expenses,  1894,  $168,502.86;  1893,  $211,189,97;  de- 
ciease,  $42,687.11.  Net  earnings,  1894,  $116,666.62;  1893,  $68,952.74; 
increase,  $47,713.88. 

ffl>  ffl  ffl 

-t>  *  9 

A  comparative  statement  of  the  operations  of  the  Columbus 
Street  Railway  Company  for  the  month  of  July  is  presented  in  the 
following:  Gross  earnings,  1894,  $51,287.72;  1893,  $49,882.99;  in- 
crease, $1,404.73.  Operating  expenses,  1894,  $22,924.96;  1893,  28,- 
155.18;  decrease,  $5,230.22.  Net  earnings,  1894,  $28,362.76;  1893, 
$21,727.81;  increase,  $6,634.95. 

For  the  seven  months  ending  July  31  the  operations  were  as  fol- 
lows: Gross  earnings,  1894,  $315,560.02;  1893,  $310,445.04;  increase, 
$5,114.98.  Operating  expenses,  1894,  $1  51 ,200.93;  1893,  $199,293.48; 
decrease,  $48,092.55.    Net  earnings,  1894,  $164,359.09;  1893,  $111,- 

151.56;  increase,  $53,207.53. 

ffl.  ffl. 

9  V  9 

At  a  meeting  of  the  directors  of  the  People's  Traction  Company 
of  Philadelphia,  held  August  10,  it  was  decided  to  give  the  stockholders 
the  privilege  to  subscribe  to  the  40.000  shares  now  in  the  treasury.  The 
new  shares  will  have  the  same  status  as  those  now  outstanding,  and  will 
be  issued  to  stockholders  at  $47.50,  netting  thereby  to  the  company  a 
premium  of  $22. 50  per  share.  The  right  to  subscribe  will  expire  on 
September  15,  and  any  of  the  shares  not  subscribed  for  at  that  time 
will  be  taken  by  an  underwriting  syndicate,  composed  of  the  banking 
houses  of  Drexel  &  Company,  George  S.  Fox  &  Sons  and  C.  &  H. 
Borie.  The  money  realized  from  this  stock,  together  with  that  in  the 
treasury,  will,  it  is  stated  by  a  director  of  the  company,  be  more  than 
sufficient  to  complete  all  the  work  now  under  contemplation. 

ffl.  ah  dh 

<t>  9  * 

The  Binghamton  (N.  Y.)  Railroad  Company  presents  the  follow- 
ing table  of  earnings  and  operating  expenses  for  the  fiscal  year  ending 
June  30: 

1893.  1894. 

Receipts   $90,217  35  $108,710.18 

Operating  expenses   50275.50  64585.40 

$39,941.85  $44,124.78 
Taxes  and  interest  on  funded  debt   14,078.73  21,001.55 

Surplus  for  stock   $25,863.12  $23,123.23 

The  earnings  from  June  30  to  August  6  (thirty-six  days)  were, 
1893,  $14,562.38;  1894,  $16,633.20;  gain,  $2,070.82.  The  receipts  for 
the  year  ending  August  5,  1894,  were  $111,371.69.  It  is  estimated  that 
upon  the  completion  of  the  electrical  equipment  of  the  system  the 
gross  earnings  will  amount  to  $150,000;  operating  expenses  and  taxes, 
$82,000;  $68,000.  Interest  (when  entire  system  is  completed),  $37,500, 
leaving  as  a  surplus  for  stock  $30,500. 

Balance  Sheet,  July  I,  1894. 

Assets: 

Cost  of  road  and  equipment   $1,020,097.05 

Due  on  open  accounts   2,068.67 

Supplies  on  hand   1,651.83 

Cash  on  hand  and  in  bank   7,864.20 

$1,031,681.75 

Liabilities: 

Capital  stock   $324,810.00 

Funded  debt   590,000.00 

Loans  and  bills  payable   98,200.00 

Accrued  interest   3,000.00 

Due  on  open  accounts   9-857-99 

Profit  and  loss   5. 813- 76 

$1,031,681.75 

A  stock  dividend  of  20  per  cent,  was  declared  during  the  past  year, 
the  same  being  the  surplus  earnings  which  were  expended  in  construc- 
tion of  the  road. 

The  total  amount  of  bonds  authorized  to  be  issued,  and  upon  which 
interest  is  to  be  paid  under  the  $900,000  5  per  cent,  mortgage,  is  $700,- 
000.  Until  the  road  shows  net  earnings  sufficient  to  pay  twice  the 
amount  of  interest  on  all  bonds  outstanding,  together  with  the  amount 
to  be  taken  from  the  $200,000  remaining  in  escrow,  the  escrow  bonds 
cannot  be  used  and  then  only  to  the  extent  of  85  per  cent,  of  the  actual 
amount  expended  in  construction  and  equipping,  and  then  only  upon  the 
presentation  of  sworn  certificates  of  expenditures  to  the  trustee  as  pro- 
vided in  the  mortgage. 

$590,000  of  the  $700,000  have  been  issued,  the  remaining  $110,000 
being  held  in  the  treasury  to  provide  for  bills  payable  and  contracts  at 
present  under  way  for  construction. 


September,  1894.] 
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More  Comments  on  Our  New  Publication, 
"American  Street  Railway  Investments." 


The  North  East  Street  Railway  Company  of  Kansas  City,  writes, 
"  We  have  examined  it  carefully  and  must  pronounce  it  an  excellent 
work." 

"  This  is  a  large  work,  giving  a  great  deal  of  information  to  those 
interested  in  street  railroad  securities,  etc.  *  *  *  We  should  think  it 
would  be  invaluable  to  street  railroad  officers  and  investors." — Locomo- 
tive Engineering. 

Francis  R.  Cooley,  dealer  in  investment  securities,  Hartford, 
Conn.,  says:  "  I  have  looked  over  the  copy  of  '  American  Street  Rail- 
way Investments' sent  me,  and  think  it  very  valuable  to  dealers  and 
investors  in  street  railway  securities." 

J.  &  W.  Seligman  &  Company,  bankers,  Mills  Building,  New 
York  City,  say:  "  We  have  examined  with  interest  your  publication, 
'  American  Street  Railway  Investments.'  It  seems  to  have  been  com- 
piled with  much  care  and  thoroughly  to  cover  the  field." 

"  The  importance  of  the  street  railway  has  led  to  the  publication 
of  a  new  annual  devoted  exclusively  to  that  industry,  the  first  issue  of 
which  has  just  been  published.  It  is  called  '  American  Street  Railway 
Investments,'  and  deals  with  the  history,  capitalization,  equipment 
and  management  of  the  surface  roads  of  the  American  cities,  whether 
operated  by  horse,  cable  or  electric  power." — The  Argonaut  (San  Fran- 
cisco). 

Emerson  McMillin  &  Company,  bankers,  of  40  Wall  Street,  New 
York  write:  "  We  are  in  receipt  of  a  copy  of  your  manual  'Ameri- 
can Street  Railway  Investments,'  and  hasten  to  congratulate  you  on 
the  conception  and  execution  of  so  valuable  a  work.  The  information 
contained  in  your  manual  is  at  once  concise  and  comprehensive,  and 
while  you  are  entirely  justified  in  feeling  proud  of  your  effort,  the  in- 
vesting public  has  every  reason  to  be  grateful  for  the  opportunity  to 
avail  itself  of  the  result  of  your  enterprising  labors." 

Joel  Hurt,  president  Atlanta  Consolidated  Street  Railway  Com- 
pany, Atlanta,  Ga.,  says:  "Since  examining  your  supplement,  the 
'  American  Street  Railway  Investments,'  I  desire  to  thank  you  for 
furnishing  this  very  valuable  work  to  all  investors  in  street  railways. 
You  have  given  very  full  information  touching  the  operation  of  com- 
panies, and  it  is  quite  interesting  to  note  the  results  of  operations  trom 
different  systems  and  managements.  This  publication  is  destined  to 
fill  a  long  felt  want  and  is  worth  many  times  the  price  of  same." 

"  The  first  issue  of  this  volume,  which  is  hereafter  to  be  published 
annually,  is  corrected  up  to  June  15,  1894,  and  (presuming  that  we  are 
safe  in  assuming  the  figures  presented  to  be  correct)  it  is  a  most  credit- 
able and  ought  to  be  a  valuable  publication.  *****  [t  is  reason- 
ably certain  that  street  railways  are  destined  every  year  to  attract  more 
and  more  attention  from  investors,  and  their  securities,  both  here  and 
abroad,  will  be  very  much  more  largely  dealt  in  than  they  are  at  pres- 
ent. With  each  year  the  demand  for  such  a  volume  as  this  will  in- 
crease, and  the  completeness  with  which  the  essential  statistics  are  pre- 
sented in  the  book  before  us  ought  to  commend  it  to  very  general  use 
as  a  book  of  reference." — Railway  Age  and  Northwestern  Railroader. 


C.   E.   LOSS  &  CO., 

—  GENERAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building,  Chicago, 

REED  *  McKIBBiN, 

GENERAL  STREET  RAILWAY  CONTRACTORS, 

80  Broadway,  New  York. 


The  Engineering  Magazine,  August  issue,  says:  "  Nothing  that 
could  be  asked  for  in  a  reference  book  for  the  use  of  investors  and  in- 
tending investors  in  street  railway  securities,  has  been  omitted  in  the 
compilation  of  '  American  Street  Railway  Investments.'  The  utmost 
pains  seem  to  have  been  taken  in  compiling  the  statistics  of  capitaliza- 
tion, the  physical  condition  and  the  details  of  operation  of  all  the 
street  railways  in  the  United  States.  This  field,  though  but  recently 
developed,  is  a  most  promising  one  for  judicious  investors,  and  this 
volume  is  the  first  comprehensive  guide  to  those  who  are  interested  in 
this  field.  The  book  will  be  found  none  the  less  valuable  to  engineers 
who  are  engaged  in  street  railway  construction  or  are  contemplating 
such  work." 


Consolidation  at  Yonkers. 


A  consolidation  of  the  two  lines  of  street  railway  in  Yonkers, 
N.  Y. ,  was  brought  about  recently.  At  a  late  meeting  of  the 
directors  of  the  Yonkers  Railroad  Company  and  the  North  &  South 
Electric  Railway  at  the  banking  house  of  T.  R.  Wilson  &  Company,  35 
Wall  Street,  Charles  H.  Montague,  having  sold  all  his  securities  to 
R.  T.  Wilson  &  Company,  resigned  as  director  and  president  of  the 
Yonkers  Railroad  Company.  The  Messrs.  Wilson  &  Company,  hav- 
ing purchased  a  controlling  interest  in  both  companies,  the  directors 
of  both  resigned  and  a  new  board  was  named,  of  which  R.  T.  Wilson, 
R.  T.  Wilson.  Jr.,  Albert  L.  Johnson  and  James  M.  Edwards  are  the 
leading  members.    Albert  L.Johnson  svas  elected  president. 

EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 
NEW  YORK. 

C.  J.  FIELD,  M.  E.,  " 

Consulting  Engineer. 
Electric  Traction. 

Power  Transmission. 

Generating  Stations. 

Central  Building,  Liberty  and  West  Sts. 
NEW  YORK. 


WHITE -CROSBY  CO., 

CONTRACTING  ENGINEERS. 


Baltimore  Office  :    Equitable  Building. 

New  York  Office:   29  Broadway. 

Chicago  Office:  "Rookery." 


OKXJANIZEII,  1888  INCORPORATED,  1891. 

WOODBRIDGE  &  TURNER, 

ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS. 

Electric  Railway  Construction  and  Equipment. 
Times  Building,  4  1  Park  Row,  New  York. 

STATION  EQUIPMENT 
AND  SUPPLIES. 

Girder,  Tram  and  Tee 
Rails  of  all  weights,  with 
Chairs,  Joints,  Spikes,  &c. 

LINE  CONSTRUCTION 
MATERIAL 


MOTOR  AND 


„  NEW  YORK  EQUIPMENT  CO. 

RAILWAY  EQUIPMENT. 


New  and  Second  Hand — 
for  Suburban,  Electric, 
Dummy  and  Cable  Roads. 


15  WALL  ST.,  NEW  YORK. 

WHETHER  YOU  WISH  TO  BUY  OR  SELL,  WRITE  US. 
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Recent  Shipments  of  the  Ball  Engine  Company. 


The  Ball  Engine  Company's  shops,  at  Erie.  Pa.,  present  a  scene 
of  activity,  in  spite  of  the  untavorable  condition  of  trade  generally,  and 
are  running  full  time.  There  have  been  shipped  from  the  works  lately 
the  following:  Edison  Electric  Light  &  Power  Company,  Erie,  Pa., 
one  350  H.  P.,  vertical  compound  engine  and  one  300  H.  P.,  cross  com- 
pound engine;  Eureka  Light  Company,  Eureka,  Cal.,  one  300  h.  p. 
engine;  Industrial  Home  for  the  Blind,  Chicago,  111.,  one  80  H.  P.  en- 
gine; J.  H.  Houghton,  Boston,  Mass. ,  one  50  H.  P.  engine;  Minneapolis 
General  Electric  Company,  Minneapolis,  Minn.,  one  35  H.  P.  engine; 
Bronx  Gas  &  Electric  Light  Company,  Van  Nest,  N.  Y.,two  250  H.  P., 
tandem  compound  engines;  Hotel  Newcomb,  Quincy,  111.,  one  60 
h.  p.,  engine;  Gen.  A.  J.  Bushnell  Building,  Springfield,  O.,  one  60 
H.  P.  engine;  Lexington  Electric  Light  Company,  Lexington,  N.  C,  one 
50  H.  P.  engine;  Greenwich  Gas  &  Electric  Light  Company,  Greenwich, 
Conn.,  one  150  H.  p.  engine,  and  one  125  H.  p.  engine;  Kennard  House 
Company,  Cleveland,  O.,  one  50  H.  P.  engine;  City  of  Griffin,  Griffin, 
Ga.,  one  135  h.  p.  engine;  Howe  Pump  &  Engine  Company,  Ladd,  111., 
one  50  H.  P.  engine ;  Sy kes  &  Wagner,  Minneapolis,  Minn. ,  one  80  H.  p. 
engine;  F.  F.  Vater  &  Company,  Minneapolis,  Minn.,  one  35  H.  P. 
engine;  Risdon  Iron  Works.  San  Francisco,  Cal.,  one  150  H.  P.  engine; 
Electric  Supply  &  Engineering  Company,  Detroit,  Mich.,  one  70  H.  P. 
engine. 


To  the  Trade. 


Please  take  notice  that  P.  S.  Bemis,  Jr. ,  our  former  Chicago  agent, 
is  no  longer  in  our  employ,  and  we  caution  everybody  against  cashing 
any  drafts  for  or  advancing  any  money  to  him  on  our  account. 

The  Peckham  Motor  Truck  &  Wheel  Company. 


Map  of  the  United  States. 


A  large  handsome  Map  of  the  United  States,  mounted  and  suitable 
for  office  or  home  use,  is  issued  by  the  Burlington  Route.  Copies  will 
be  mailed  to  any  address  on  receipt  of  fiteen  cents  in  postage  by  P.  S. 
Eustis,  General  Passenger  Agent,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 


Cheap  Excursions  to  the  West. 


An  exceptionally  favorable  opportunity  for  visiting  the  richest 
and  most  productive  sections  of  the  West  and  Northwest  will  be  afforded 
by  the  Home  Seekers,  low  rate  excursions  which  have  been  arranged 
by  the  North  Western  Line.  Tickets  for  the  e  excursions  will  be  sold 
on  September  11,  and  25,  and  October  9,  to  points  in  northwestern 
Iowa,  western  Minnesota,  North  Dakota,  South  Dakota,  Manitoba, 
Nebraska,  Colorado,  Wyoming,  Utah,  Montana  and  Idaho,  and  will 
be  good  for  return  passage  within  twenty  days  from  date  of  sale. 
Stop-over  privileges  will  be  allowed  on  going  trip  in  territory  to 
which  the  tickets  are  sold. 

For  further  information  call  on  or  address  ticket  agents  of  connect- 
ing lines.  Circulars  giving  rates  and  detailed  information  will  be 
mailed,  free,  upon  application  to  W.  A.  Thrall  General  Passenger  and 
Ticket  Agent,  Chicago  &  North  Western  Railway,  Chicago. *#* 

The  Lake  Shore  Route. 


The  Lake  Shore  Route,  between  Buffalo  and  Chicago,  is  cele- 
brated all  over  the  world  as  affording  the  embodiment  of  luxury  in 
travel.  Its  new  Day  Coaches  are  sixty  feet  in  length,  and  will  seat 
fifty-eight  people,  comfortably.  They  are  fitted  with  the  Gould  plat- 
form and  automatic  coupler,  Westinghouse  air  brakes  and  signal, 
heated  with  steam  taken  from  the  locomotive,  and  at  night  are  bril- 
liantly lighted  with  Pintsch  gas,  for  which  purpose  five  elegant  bronze 
chandeliers  depend  from  the  roof  of  the  car. 

The  interior  of  the  coaches  is  finished  in  mahogany,  highly 
polished  and  paneled.  Each  coach  has  a  nice  lavatory  and  toilet.  The 
latest  models  contain  separate  toilet  rooms — one  for  ladies  and  one  for 
gentlemen.  The  car  seats  are  of  the  style  known  as  the  Mason  tilting, 
with  high,  spring  backs  and  broad  seats.  They  are  richly  upholstered 
in  crimson  plush.  The  windows,  which  are  of  plate  glass,  are  large, 
and  each  is  fitted  with  a  spring-roller  curtain,  in  shade  to  blend  with 
the  interior  finish,  and  every  feature  is  of  the  best. 

The  dining  cars  in  service  on  the  trains  of  the  Lake  Shore  &  Mich 
igan  Southern  Railway  are  operated  by  the  company.  The  cars  are 
neat  and  tasty  in  all  their  appointments.  Great  care  is  exercised  to 
provide  the  patrons  of  the  Lake  Shore  Route  with  a  service  which  shall 
prove  satisfactory.  As  a  result,  dining  on  the  trains  of  the  road  is 
accomplished  in  a  very  satisfactory  and  comfortable  way. 

The  sleeping  cars  in  service  on  the  Lake  Shore  Route  are  of 
Wagner  build.  Ordinarily,  they  contain  twelve  sections  a  state-room, 
a  smoking  apartment,  and  toilets  for  ladies  and  gentlemen.  In  some 
instances,  however,  there  are  cars  containing  sixteen  sections,  the  state- 
room being  omitted.  Every  valuable  device  is  embodied  in  their  con- 
struction. 

The  Lake  Shore  operates  a  most  perfect  sleeping  car  service 
between  the  cities  of  Chicago,  Cleveland  Buffalo,  New  York  and  Bos- 
ton, in  connection  with  the  New  York  Central  and  Boston  &  Albany 
Railways.  This  is  not  only  the  direct,  best  and  only  double  track 
route  between  the  cities  mentioned,  but  the  Lake  Shore  is  the  only  line 
from  Chicago  conveying  passengers  into  New  York  City  without  a 
ferry  transfer.*** 


129  Bread  St.,  Philadelphia. 


"Teck"  Bond  for  Rail  Joints. 

"Teck"  Splice  for  Trolley  and  Feed  Wire. 

Iron  Poles  and  Rigid  and  Adjustable  Brackets. 

Overhead  Material  of  all  kinds. 

Trolley  Poles,  Wheels  and  Forks. 

Station  Switches  and  Switchboards. 

Quick  Break  Pole  Switches. 

THE  ACME  CABLE  GRIP 

IS  A    NEW   INVENTION  WHICH  PERMITS  THE 
CROSSING  OF  CAR  TRACKS  AND  OTHER 
CABLES    WITHOUT  ATTENTION 
FROM  THE  <JRIPMAN. 


No  Accidents  Due  to  Negligence  of  the 
Cripman  are  Possible. 


As  soon  as  a  car  reaches  a  junction  or  crossing,  the  grip  opens  automatically, 
releases  Its  hold  and  passes  the  junction  or  crossing  without  any 
attention  on  ttie  part  ot  the  gripman.    Tue  grip  then 
takes  hold  again  automatically. 

IT  CAN  BE  ATTACHED  TO  ANY  CABLE  CAR. 

THE  COST  OF  EQUIPMENT  IS  SMALL. 

ITS  CONSTRUCTION  IS  SIMPLE. 

IT  IS  STRONG  AND  DURABLE. 

Address  all  communications  to 

HELL-GATE  MINE  WORKS,  354-305  E,  95th  Si,  New  York  City, 


Hubley 


Manufacturing  Co. 

Trolley  Wheels. 

Bronze,  Brass  or  Iron.  The  special 
bronze  has  a  record  of  10,000  miles  and 
still  running.  All  have  Patent  Graph- 
ite Bearings. 

Trolley  Harps. 

Either  Bronze,  Brass  or  Malleable  Iron. 
Entirely  new  design.  Patent  applied 
for.  Lightest,  Strongest,  as  well  as  the 
Cheapest,  ever  offered  to  the  trade. 

Bearings 

For  Dynamos  and  Motors.  Guaran- 
teed 20  per  cent,  more  life  than  any 
other  anti-friction  metal  on  the  market. 


Complete  Overhead  Equipments  for 
Electric  Railways. 

Car  Trimmings,  Bronze,  Brass  or  Iron  Castings  for 
special  work.    Estimates  on  receipt  of  samples  or  sketch. 

Electric  Lighting  Material.  Regulating  Sockets, 
Pendants,  Cutouts  and  Switches,  of  our  own  design  and 
Patents. 

Our  Quality  is  the  highest  and  Prices  Low. 

HUBLEY  MFC.  CO. 

LHNCKSTER,  PH. 
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The  Newark  &  South  Orange  Railway. 


For  the  last  eighteen  months  the  lines  of  the  Newark 
&  South  Orange  Railway  have  been  operated  entirely  by 
electricity  with  marked  success.  The  company  owns  fif- 
teen miles  of  double  track  through  the  business  and  resi- 
dence districts  of  Newark  and  the  Oranges. 

The  power  station  and  offices  are  located  at  South 


double  beat  poppet  valve,  operated  by  a  double  trip 
mechanism.  A  sensitive  regulator  sets  the  point  of  cut- 
off according  to  the  demand  of  steam.  The  cut-off  gear 
is  operated  by  an  independent  eccentric,  and  the  regula- 
tor is  driven  by  a  belt.  It  is  claimed  that  the  range  of 
cut-off  obtainable  is  from  o  to  J  of  stroke. 

The  belts  are  two  ply,  thirty-six  inches  jffij&aagldyxy. 


FIG.  1.— INTERIOR  OF  POWER  STATION— NEWARK  k  SOUTH  ORANGE  RAILWAY  CO,  NEWARK,  N.  J. 


Orange  Avenue  and  South  19th  Street.  The  building  is 
of  brick,  one  story  in  height,  and  490  X  125  ft. 

The  engine  room  is  located  on  the  19th  Street  side 
of  the  building  and  is  no  X  50  ft.  The  power  plant  con- 
sists of  four  simple,  non-condensing  engines  with  cylinder 
dimensions  26>4  X  48  ft.,  built  by  Cyrus  Currier  &  Sons,  of 
Newark  N.  J.,  and  belted  direct  to  four  Westinghouse  multi- 
polar generators  of  250  h.  p.  each.  The  engines  are  pro- 
vided with  the  Woodberg  automatic  cut-off  governor  as 
shown  in  Fig.  1.  This  device  is  a  combination  of  trip  cut- 
off gear  and  a  governor  for  regulating  the  same,  and  is 
attached  to  the  steam  inlet  nozzle  of  slide  valve  and 
similar  engines  to  regulate  the  speed.    It  consists  of  a 


The  steam  generating  plant  consists  of  eight  hori- 
zontal tubular  boilers  of  125  h.  p.  each,  built  by  CyrusCur- 
rier  &  Sons,  of  Newark,  N.  J.  The  boiler  room  is  directly 
in  the  rear  of  the  engine  room,  and  the  dimensions  are 
50  X  no  ft.  A  duplicate  system  of  steam  piping  is  pro- 
vided so  that  any  section  may  be  cut  out  and  the  other 
used.  The  H.  W.  Johns  pipe  covering  is  employed  through- 
out. The  stack  is  166  ft.  in  height  with  a  tapering  flue 
seven  feet  in  diameter  at  the  base  and  five  feet  in  diame- 
ter at  the  top. 

The  plant  is  equipped  with  the  Taylor  improved 
draught  and  ventilating  device.  It  is  claimed  that  with 
this  system  a  cheaper  grade  of  fuel  can  be  used,  and  the 
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insuring  of  absolute  combustion  of  all  particles  of  carbon 
in  the  fuel. 

The  ventilating  system  consists  of  a  number  of  funnels 
located  near  the  roof  of  the  engine  room,  and  connected 
to  the  stack  by  pipes  which  carry  off  the  heated  air  from 


FIG.  2. — BOILER 


ROOM — NEWARK  & 
RAILWAY  CO. 


SOUTH  ORANGE 


the  upper  part  of  the  room  and,  it  is  claimed,  reduce  the 
temperature  from  10  to  n  degs.  National  feedwater 
heaters  and  Deane  feed  pumps  are  provided. 

The  switchboard  is  conveniently  located  in  the  center 
of  the  engine  room  and  is  of  marbleized  slate  mounted 


Adjoining  the  engine  room  is  the  car  barn  which  ex- 
tends the  entire  length  of  the  building,  a  distance  of  490 
ft.  There  are  eleven  tracks  extending  the  full  length  of 
the  building,  and  all  repairs,  except  armature  winding,  are 
made  on  the  premises. 

The  track  construction  consists  of  Wharton  girder 
rails,  weighing  ninety  pounds  to  the  yard,  spiked  directly 
to  the  ties  and  connected  by  eight-bolt  fishplates.  The 
rails  are  bonded  with  copper  wire  and  channel  pins  and 
cross  bonded  at  every  third  rail.  Side  poles  furnished  by 
the  Syracuse  Tube  Company  are  used  on  the  greater  por- 
tion of  the  line. 

The  trolley  wire  is  of  No.  0000  hard  drawn  copper, 
and  was  supplied  by  John  A.  Roebling's  Sons  Company. 
The  overhead  appliances  were  furnished  by  the  H.  W. 
Johns  Company.  The  hangers  for  the  brass  shell,  round 
tips  and  the  pull-offs  are  of  the  regular  Giant  pattern.  The 
Brooklyn  strain  insulators  are  used  at  the  poles,  and  the 
No.  1  solid  moulded  mica  pole  insulators  are  used  for 
carrying  the  lighter  feed  wires.  The  heavy  feed  wires  are 
carried  by  iron  clad  insulators. 

The  company  is  operating  thirty-six  closed  end 
twenty-five  open  cars.  The  cars  are  of  the  Stephenson 
make  mounted  on  Brill  trucks,  and  are  equipped  with  two 
Westinghouse  motors.  Lewis  &  Fowler  fare  registers  and 
Pittsburgh  Steel  Hollow  Ware  and  patent  rachet  gongs  are 
employed.  The  cars  are  equipped  with  sand  boxes  and 
ratchet  brakes. 

Included  in  the  equipment  are  seven  snow  plows, 
sweepers  and  levelers  and  Davis  tower  wagons. 

A  very  handsome  private  car,  built  by  the  John  Ste- 
phenson Company,  is  shown  in  Fig.  3.  The  car  has  an 
eighteen  foot  body  with  vestibules,  and  is  painted  maroon 
color  with  gold  letters  and  ornaments.  The  interior  is 
handsomely  furnished  in  birdseye  maple  with  delicate 
scroll  work  ornaments.  The  chairs  are  of  rattan,  with 
olive  green  cushions. 

The  offices  of  the  company  are  located  in  a  comfort- 
able suite  of  rooms  in  the  north  east  corner  of  the  build- 
ing. A  very  simple  and  complete  system  of  booking 
has  been  adopted  by  which  the  receipts  and  expenses  for 
any  day,  month  or  year  can  be  easily  ascertained.  A  safe 
is  located  in  the  receiving  department  and  is  connected 
with  the  conductors'  room  by  chutes  in  which  the 
envelopes  containing  the  receipts  are  de- 
posited. On  the  face  of  the  envelopes 
blank  forms  are  printed  on  which  the 
conductor's  number,  trip  and  car  number 
are  entered  together  with  the  number  of 
full  and  half  fares  and  tickets.  The 
safe  is  divided  in  the  center  and  has  com- 
partments for  two  days'  receipts. 

Since  the  starting  of  the  road  by 
electricity  in  February,  1893,  there  has 
never  been  a  shutdown  through  any  fault 
of  the  power  equipment. 

The  officers  of  the  company  are:  E.  S. 
Ward,  president;  G.  Kreuger,  vice  presi- 
dent; W.  Scheerer,  secretary  and  treasur- 
er; A.  Radel,  general  manager  and  super- 
intendent; J.  McDonough,  assistant  super- 
intendent. 


Large  Order  in  Chicago. 


FIG.  3.— PRIVATE  CAR— NEWARK  &  SOUTH  ORANGE  RAILWAY  CO. 

with  Westinghouse  instruments.  It  is  of  a  double  desk 
form  with  station  controlling  instruments  and  feeder 
switches  and  ammeters  located  on  opposite  sides.  A  com- 
plete fire  apparatus  is  provided.  Reels  of  hose  are  at- 
tached to  the  walls  throughout  the  building,  and  connect- 
ed to  a  12  X  7  X  12  Smith-Vaile  duplex  fire  pump. 

The  interior  of  the  station  presents  a  particularly 
neat  appearance.  The  engines  and  generators  are  taste- 
fully ornamented  and  surrounded  by,polished  brass  rail- 
ings. 


Last  month  the  Chicago  City  Rail- 
way Company  placed  an  order  with  the 
Westinghouse  Electric  &  Manufacturing 
Company  for  six  multipolar  generators  of 
700  h.  p.  each,  which  will  be  used  for  rope 
transmission.    Another  order  was  also  placed  for  240  No. 
12,  single  reduction,  twenty-five  horse  power  Westing- 
house motors.    An  addition  or  extension  to  the  switch- 
board in  the  company's  power  station  will  also  be  built  by 
the  Westinghouse  Company,  and  will  consist  of  sixteen 
feeder  and  six  dynamo  panels,  constructed  of  black  enam- 
eled slate,  with  the  necessary  parts,  etc. 

Work  has  been  begun  at  Ashland,  Mass.,  on  the  Ash- 
land &  HopkintonaElectric  Railroad. 
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Electric  Railway  Construction  in  Philadelphia. 


The  city  of  Philadelphia  has  probably  shown  more 
activing  during  the  last  year  in  electric  railway  construc- 
tion than  any  other  in  the  country.  The  extensive  rights 
accorded  the  railway  companies  in  that  city  a 
year  ago  or  more  were  immediately  acted  upon, 
and  track  and  station  construction  was  promptly 
commenced  upon  the  different  lines.  The  work 
to  be  done,  however,  was  so  extensive  as  to  re- 
quire a  great  deal  of  time  for  its  completion,  and 
although  a  large  proportion  of  the  total  track  has 
been  laid,  many  of  the  streets  are  still  torn  up,  and 
on  a  great  deal  of  the  mileage  the  old  horse  cars 
are  still  in  operation. 

THE  PHILADELPHIA  TRACTION  COMPANY. 

The  Philadelphia  Traction  Company,  the 
largest  of  all  the  railway  companies  in  Philadel- 
phia, has  proceeded  farther  with  the  work  of  elec- 
trical equipment  than  any  of  the  other  railway 
companies.  The  company  is  now  supplying 
power  from  its  three  stations  on  Sutherland 
Avenue,  13th  and  Mt.  Vernon  Streets  and  Market 
Street  near  33d,  and  is  erecting  a  fourth  station, 
which  will  have  a  capacity  of  2,250  h.  p.,  at  32d 
and  Dauphin  Streets.  During  the  last  two 
months  the  company  has  put  in  operation  its 
17th  and  19th  Streets  north  line,  its  19th  and  20th 
Streets  south  line  and  its  Lancaster  Avenue  line. 
The  next  lines  to  be  put  in  operation  are  22d 
Street  and  Allegheny  Avenue  line,  York  and 
Dauphin  line,  Jefferson  and  Manchester  line, 
Spring  Garden  and  Walden  line,  West  Spruce 
Street  line  and  the  Paddington  line  in  West  Phila- 
delphia. 

The  Sutherland  Avenue  station,  which  was  originally 
equipped  with  three  250  h.  p.  Corliss  engines  belted  to 
generators,  has  been  increased  in  capacity  by  the  addition 
of  two  750  h.  p.,  cross  compound,  condensing  Wetherill- 
Corliss  engines,  direct  connected  to  Westinghouse  gen- 
erators. The  same  kind  of  engine  is  being  installed  .in 
the  other  two  stations  of  the  company  now  in  operation. 


terior  of  the  station  a  very  bright  and  handsome  appear- 
ance. 

An  interesting  feature  of  the  station  is  the  fact  that 
natural  draft  is  used.  The  stacks  are  of  brick  and  are 
100  ft.  in  height.    It  will  be  remembered    that  in  the 


FIG.  1.— EXTERIOR  OF  DAUPHIN  STREET  POWER  STATION— PHILADELPHIA 

TRACTION  CO. 

We  present  in  Fig.  1  a  view  of  the  new  power 
station  of  the  company  located  on  Dauphin  Street.  This 
station  is  of  cream  colored  brick  with  stone  trimmings, 
and  presents  an  extremely  tasteful  appearance.  The  in- 
terior walls  are  also  of  cream  colored  brick,  with  hand- 
some wainscoting  for  a  distance  of  about  five  feet  above 
the  floor.    The  ceiling  is  of  Georgia  pine,  giving  the  in- 


FIG.  2.— TESTING  CAR  NO.  999— PHILADELPHIA  TRACTION  CO. 


stations  erected  by  the  Philadelphia  Traction  Company 
at  13th  and  Mt.  Vernon  Streets  and  33d  and  Market 
Streets,  the  mechanical  draft  system  was  employed,  and 
in  the  present  station  it  is  the  intention  of  the  company 
to  thoroughly  test  the  natural  draft  system,  so  as  to 
compare  the  two  methods  of  practice  in  actual  service. 
The  station  is  so  arranged  that  the  floor  of  the  en- 
gine room  is  about  ten  feet  above  the 
street  and  that  of  the  boiler  room  is  on 
the  street  level.  Upright  boilers  of  the 
Berry  type,  manufactured  by  Robert 
Wetherill  &  Company,  of  Chester,  Pa.,  are 
employed,  there  being  eight  boilers  in 
the  station,  four  on  each  side  of  the  stack. 
These  boilers  consist  of  two  shells,  an 
outer  and  an  inner  joined  by  radial  tubes. 
The  fire  is  built  in  the  inner  shell,  the 
heat  passing  through  tubes,  making  the 
boiler  essentially  of  the  vertical  tubular 
type. 

The  engine  room  will  contain  three  750 
h.  p.,  cross  compound,  non-condensing 
Wetherill-Corliss  engines,  direct  connect- 
ed to  Westinghouse  generators.  Stratton 
separators  and  Wetherill  feedwater  heaters 
will  be  used.  The  switchboard  is  of  the 
single  deck  panel  type. 

Close  to  the  station  and  adjoining  its 
old  car  house,  the  Philadelphia  Traction 
Company  has  erected  a  new  car  house 
with  a  capacity  of  from  400  to  500  cars. 
The  walls  of  the  car  house  are  of  brick, 
one  story  in  height  and  surmounted  by  a 
monitor  roof,  with  a  span  of  100  ft.  The 
floors  are  of  concrete. 

To  assist  in  making  tests  on  the  line, 
Chief  Engineer  Uhlenhaut,  of  the  Philadelphia  Traction 
Company,  has  designed  a  testing  car,  No.  999,  shown  in 
Fig.  2.  This  car  has  somewhat  the  appearance  of  an  ordi- 
nary eighteen  foot  closed  car,  but  has  closed  platforms 
with  folding  steps,  so  that  persons  will  not  mistake  it  for  an 
ordinary  car  and  attempt  to  board  it.  The  main  panel  and 
dashes  of  the  car  are  painted  in  Tuscan  red,  a  color  not 
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used  on  any  other  car  of  the  company,  to  further  dis- 
tinguish it.  An  interior  view  of  the  car  is  shown  in  Fig.  3. 
It  is  fitted  with  a  testing  table,  carrying  a  complete  equip- 
ment of  voltmeters,  ammeters,  watt  recorders,  speed  indi- 


FIG.  3. — INTERIOR  OF  TESTING  CAR— PHILADELPHIA  TRACTION  CO. 

cators,  instruments  for  determining  grades,  the  height  of 
the  trolley  wire,  etc.  There  are  no  benches,  but  chairs  are 
provided  for  the  engineers.  The  car  is  equipped  with 
trolley  and  motors,  so  that  it  can  be  used  as  a  motor  car, 
or  it  can  be  attached  as  a  trailer  to  another  car.  It  is 
lighted  with  ten  incandescent  lamps. 


terra  cotta  trimmings.  The  window  sills  are  of  cream 
color  sandstone.  The  roof  will  be  slate  supported  by  iron 
trusses,  and  will  be  provided  with  a  large  lantern,  afford- 
ing good  light  and  ventilation. 

The  foundation  of  the  north  end  of  the  build- 
ing rests  on  solid  rock  which  comes  within  six 
feet  of  the  surface,  while  at  the  south  end  it  was 
necessary  to  drive  piling  to  a  depth  of  fifty  feet. 
The  piling  is  cut  off  at  mean  low  water  and 
covered  with  a  layer  of  concrete  two  feet  thick 
on  which  the  foundations  for  the  machines  are 
built  up  of  Conshohocken  bluestone.  The  general 
arrangement  of  the  piling  and  foundations  can  be 
seen  from  the  section  Fig.  4.  The  building  is  so 
constructed  that  it  can  be  extended  in  the  future 
and  the  capacity  doubled  without  disturbing  the 
present  arrangement. 

The  engines  and  generators  will  be  located  in 
a  well  lighted  and  ventilated  room  measuring  64 
X  150  ft.,  and  located  in  the  west  side  of  the  build- 
ing. The  engine  equipment  will  consist  of  four 
Greene  tandem  compound,  condensing  engines  of 
500  h.  p.  each,  built  by  the  Providence  Steam  En- 
gine Company.  The  electrical  equipment  will 
consist  of  four  General  Electric  multipolar  gen- 
erators of  400  k.  w.  capacity  each,  direct  connected 
to  the  engine  shaft,  and  running  at  100  revolu- 
tions per  minute. 

The  switchboard  was  designed  by  the  chief  en- 
gineer of  the  company,  and  will  be  a  very  handsome  affair. 
It  will  be  thirty  feet  in  length  with  ornamental  marble  pan- 
els. The  right  hand  side  will  contain  the  feeder  panels,  each 
panel  being  provided  with  a  circuit  breaker,  ammeter  and 
cut-out  switch.  The  central  panel  will  contain  a  recording 
wattmeter  and  a  general  station  ammeter.    The  station 


FIG.  4— LONGITUDINAL  SECTION  OF  POWER  STATION  SHOWING 
FOUNDATIONS— HESTONVILLE,  MANTUA  &  FAIRMOUNT 
PASSENGER  RAILWAY  CO.— PHILADELPHIA. 

THE  HESTONVILLE,  MANTUA  &   FAIRMOUNT  PASS.  RAILWAY. 

The  work  of  equipping  the  lines  of  the  Hestonville, 
Mantua  &  Fairmount  Passenger  Railway  Company  with 
electricity  is  progressing  rapidly  under  the  direction  of  A. 
Langstaff  Johnston,  the  chief  engineer  of  the  company. 

The  new  power  station  is  located  on  the  Schuylkill 
River  at  25th  and  Callowhill  Streets.  The  building  is  of 
a  very  handsome  design  measuring  152  X  112  ft.,  and 
when  completed  will  be  one  of  the  most  attractive  power 
houses  in  the  city.  The  material  used  in  the  construction 
from  the  level  of  the  street  to  the  engine  room  floor  is 
Hummelstown  brownstone.and  above  this  it  is  of  brick  with 


controlling  instrument  for  the  generators  will  be  located 
on  the  left  side  of  the  switchboard.  On  the  extreme  left 
is  a  swinging  bracket  containing  two  Weston  voltme- 
ters, which  can  be  thrown  in  connection  with  any  gener- 
ator. All  connections  from  the  generators  pass  under  to 
the  switchboard,  and  from  the  switchboard  to  the  line  are 
carried  under  the  floor  to  a  testing  room  under  the  north- 
west corner  of  the  building.  A  complete  set  of  instru- 
ments will  be  provided  here  for  testing  the  insulation, 
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resistance  and  capacity.  The  instruments 
will  be  mounted  on  a  solid  brick  base 
resting  on  a  natural  rock  foundation. 

The  boiler  room  is  located  in  the 
east  side  of  the  building,  in  a  room 
measuring  42  X  150  ft.,  and  will  contain 
eight  Babcock  &  Wilcox  water  tube 
boilers,  of  250  H.  p.  each,  arranged  in 
batteries  of  two  each.  The  fronts  will 
be  of  enameled  brick,  and  brass  pipe 
fittings  will  be  used  throughout. 

The  smoke  "flue  will  extend  the  en- 
tire length  of  the  division  wall  between 
the  engine  and  boiler  rooms,  entering  a 
large  and  ornamental  stack  at  the  north 
end  of  the  building.  This  stack  will  be 
150  ft.  in  height.  The  base  will  be  twelve 
feet  squaie  to  a  height  of  thirty-five 
feet;  above  this  it  will  be  octagonal  in 
form,  surmounted  by  a  cap  of  very  orna- 
mental design. 

The  coal  handling  apparatus  will 
be  very  complete.  Coal  is  brought  by 
boats  to  a  substantial  wharf  and  un- 
loaded by  means  of  an  elevator  and  con- 
veyor supplied  by  the  Link  Belt  En- 
gineering Company,  and  erected  by 
Armstrong  &  Pringtzhoff,  of  Philadelphia. 

The  coal  will  be  conveyed  to  a  bin 
holding  300  tons,  constructed  alongside 
of  the  east  wall  of  the  boiler  room. 
Chutes  from  this 
bin  will  pass 
through  the  wall 
and  deposit  coal 
in  front  of  each 
boiler.  The  con- 
veyors will  also  be 
arranged  to  store 
coal  in  the  space 
between  the  boiler 
room  and  the  ad- 
joining property. 
This  space  is  36  X 
200  ft.,  and  will 
hold  over  2,000 
tons.  The  boiler 
will  be  provided 
with  a  narrow 
gauge  track  and 
coal  cars  for  con- 
veying the  ashes  to  the  wharf,  and  to  deliver  coal  from 
the  storage  piles  if  necessary. 

The  condensers  are  located  under  the  floor  of  the 
engine  room,  and  take  water  from  a  well,  8x8  ft.,  located 
in  the  center  of  the  building.  This  well  will  be  supplied 
by  two  Worthington  duplex  pumps  located  in  a  separate 
building.  These  pumps  have  a  capacity  of  20,000  gals, 
each.  It  is  intended  to  use  one  at  a  time,  the  other  being 
held  in  reserve.  Water  is  taken  from  the  Schuylkill 
River.  A  well  is  located  inside  of  the  wharf  line  and  is 
furnished  with  a  grating  provided  to  protect  the  ends  of 
the  pipes  from  drift  and  ice.  To  provide  for  any  accident 
to  the  supplementary  pump,  the  receiving  well  has  connec- 
tions with  the  city  mains,  from  which  it  can  take  its  water 
supply. 

The  boiler  feed  pumps  will  be  located  in  the  center 
of  the  boiler  room  between  the  boilers,  and  the  piping  is  so 
arranged  that  the  water  can  be  pumped  direct  from  the 
hot  well  to  the  boilers  or  through  the  heaters.  The 
feed  pumps  were  furnished  by  Barr,  of  Philadelphia. 
Two  Berryman  heaters  of  1,000  h.  p.  each  are  pro- 
vided. 

The  work  on  the  roadbed  is  about  completed. 
The  rails  and  all  special  work,  as  mentioned  in  a  pre- 
vious issue,  were  supplied  by  the  -Johnson  Company. 
The  rails  are  of  the  girder  type  and  weigh  ninety  pounds 
to  the  yard.  A  very  elaborate  piece  of  special  work  was  put 
in  at  Spring  Garden  and  25th  Streets. 


FIG.  5. 


-FRONT  ELEVATION  OF  POWER  STATION- 
PASSENGER  RAILWAY  CO., 


The  feed  wires  were  furnished  by  the  Standard  Un- 
derground Cable  Company,  and  are  from  300,000  to  700,- 
000  c.  m.  They  are  carried  through  Lynch  Lake  terra 
cotta  conduits.  Elliptical  shaped  manholes,  measuring 
3X5  ft.,  are  located  at  every  block.  Connections  with  the 
feed  cables  are  made  at  every  third  manhole,  and  run 
through  branch  conduits  to  the  side  poles  and  through 
the  poles  to  the  trolley  feeders. 

The  poles,  which  are  of  the  tubular  iron  pattern,  were 
supplied  by  Morris  &  Tasker.  They  are  twenty-seven  feet 
in  length  over  all,  and  are  embedded  in  six  feet  of  con- 
crete. They  are  of  neat  design  and  are  provided  with  an 
ornamental  collar  at  each  section.  The  tops  of  the  poles 
are  provided  with  ornamental  iron  caps  fitted  with  wood 
centers,  which  extend  sixteen  inches  into  the  poles,  and 
afford  extra  insulation. 

The  return  wires  pass  through  conduits  and  are  con- 
nected to  the  rails  at  each  manhole  by  special  types  of 
rail  bond,  designed  by  the  chief  engineer  of  the  com- 
pany and  illustrated  in  a  former  issue.  These  bonds  are 
manufactured  by  the  Car  Equipment  Company  of  Phila- 
delphia. 

The  car  bodies  will  be  built  by  the  St.  Louis  Car 
Company,  and  will  represent  the  finest  grade  of  the  work 
turned  out  by  this  company.  The  trucks  are  of  the  Bemis 
and  Peckham  types  and  will  be  equipped  with  two  G.  E. 
800  motors. 

The  officers  of  the  company  are:  Johns  Hopkins, 
president;  Isaac  Blum,  vice-president  and  general  man- 
ager; W.  R.  Benson,  treasurer;  A.  Langstaff  Johnston, 
chief  engineer;  D.  A.  Haggerty,  assistant  chief  engineer. 

THE  ELECTRIC 
TRACTION  COM- 
PANY. 

The  Electric 
Traction  Com- 
pany, of  Phila- 
delphia, Pa.,  was 
the  second  com- 
pany in  that  city 
to  commence 
operations  elec- 
trically, having 
put  the  first  elec- 
tric cars  in  oper- 
ation last  April. 
It  operates  the 
lines  of  the 
Frankford  & 
Southwark  Phil- 
adelphia City  Passenger  Railway  Company,  the  Citizens' 
Passenger  Railway  Company,  the  Second  &  Third  Streets 
Passenger  Railway  Company,  the  Lehigh  Avenue  Rail- 
way Company  and  the  Lombard  &  South  Streets  Passen- 
ger Railwav  Company.  The  company  has  at  present  two 
power  stations,  one  located  on  Delaware  Avenue  between 
Beech  and  Laurel  Streets,  which  has  a  capacity  of 
6,000  h.  p.  The  other  station,  which  has  been  in  opera- 
tion for  some  time,  and  which  was  described  in  the  June 
issue  of  the  Street  Railway  Journal,  is  located  on 
Hutchinson  Street,  near  the  corner  of  Oxford  Street,  and 
has  a  capacity  of  a  little  over  1,000  h.  p. 

We  present  in  Fig.  7  a  view  of  the  interior  of  the  Dela- 
ware Avenue  power  station  of  the  company.  It  is  of  brick, 
with  fronts  of  pressed  brick.  The  lower  part  of  the  walls 
is  faced  with  brownstone  for  a  distance  of  ten  feet. 
Brownstone  sills  are  also  used  for  the  windows,  and  brown- 
stone  headstones  for  the  doors.  On  the  latter  is  cut  the 
name  of  the  railway  company.  The  power  house  rests  on 
piles  and  stone  foundations,  and  is  provided  with  heavy 
walls  which  are  twenty-two  inches  in  thickness  for  a 
height  of  ten  feet.  The  thickness  in  the  walls  is  then 
eighteen  inches  at  the  top.  Ample  windows  are  provided 
on  all  sides,  giving  plenty  of  light  and  air.  The  engine 
room  roof  is  provided  with  a  skylight  twelve  feet  wide, 
running  the  entire  length  of  the  building.  This  is  not 
fitted  with  ventilators,  but  both  gable  ends  of  the  power 
station  are  arranged  with  exhaust  fans  run  by  electric 
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power,  each  of  which  has  a  capacity  to  effect  a  complete 
change  of  air  in  the  room  in  fifteen  minutes,  thus  supply- 
ing complete  ventilation.  The  roof  of  the  boiler  house  is 
of  corrugated  iron. 

The  engine  room,  which  measures  200  X  80  ft.,  con- 
tains six  Porter-Allen  engines  of  the  tandem  compound, 
condensing  type,  and  of  1,050  h.  p.  each,  which  are  direct 
connected  to  General  Electric  800  K.  w.  generators.  One 
small  couple  of  250  h.  p.  is  provided  for  the  night  load. 
The  engine  room  is  provided  with  a  twenty  ton  Sellers 
traveling  crane. 

An  especially  interesting  feature  of  the  station  is  the 
switchboard,  which  is  located  midway  between  the  front 
and  back  of  the  station  and  near  the  south  wall.  It  is  of 
enameled  slate,  and  so  arranged  that  its  entire  length  can 
be  that  of  the  engine  room.    It  is  located  at  a  distance 


fitted  with  the  Thomson  magnetic  circuit  breaker, 
type  F,  manufactured  by  the  General  Electric  Com- 
pany, and  voltmeters  and  ammeters  which  are  of  the 
Weston  type.  All  of  the  switches  are  of  the  so-called 
quick  break  type,  and  one  is  a  7,000  ampere  Ajax  switch. 

The  boiler  room  measures  200  x  80  ft.  and  employs 
the  mechanical  draft  system,  which  as  our  readers  know, 
is  being  used  extensively  in  Philadelphia.  It  will  be  fitted 
with  twenty-four  Babcock  &  Wilcox  boilers,  each  of  250 
h.  p.  capacity  each  and  four  economizers  of  the  American 
Economizer  Company's  manufacture.  The  capacity  of 
the  economizers  will  be  equal  to  the  boiler  horse  power 
and  so  arranged  that  any  one  of  the  four  economizers  can 
be  used  with  any  one  section  of  boilers.  The  stack,  which 
has  an  inside  diameter  of  ten  feet  and  rises  to  a  height  of 
sixty  feet  from  the  ground,  is  provided  with  two  direct 


FIG.  6— SECTION  OF  ENGINE  AND  BOILER  ROOM,  SHOWING  PIPING— HESTONVILLE,  MANTUA  &  FAIRMOUNT  PASSENGER 

RAILWAY  CO. 


of  six  feet  from  the  wall,  giving  easy  access  to  all  con- 
nections. 

Owing  to  the  great  distance  to  which  power  is  trans- 
mitted and  the  distance  of  some  of  the  outlying  lines  of 
the  company  from  the  power  house,  special  provision  had 
to  be  made  to  keep  up  the  voltage  at  these  outlying  points. 
This  is  accomplished  by  means  of  providing  the  switch- 
board with  two  positive  bus  bars  in  addition  to  the  nega- 
tive bus  bar,  one  positive  bus  bar  being  at  a  potential 
of  fifty  volts  or  more  higher  than  the  other.  The  connec- 
tions are  so  arranged  that  any  feeder  can  be  connected 
with  the  higher  or  lower  positive  bus  bar,  or  so  that  any 
generator  can  be  put  in  connection  with  it.  In  this  way 
the  potentials  of  the  outlying  lines  can  be  kept  up  by 
raising  the  potential  at  the  station  end  of  the  feeders  if 
there  should  be  a  drop  in  the  voltage.  By  this  method  a 
large  saving  in  copper  can  be  effected.  The  switchboard 
panels  are  of  the  General  Electric  one-pole  switch  system. 
The  equalizer  switch  is  set  close  to  the  generator  and  the 
equalizer  bus  bar  is  run  straight  between  the  generators, 
the  two  connecting  to  the  switchboard.    The  board  is 


driven  Sturtevant  fans  for  the  mechanical  draft.  Each 
fan  has  a  capacity  equal  to  taking  care  of  all  the  boilers 
when  running  at  their  full  capacity.  The  condensing 
pump  is  of  the  Blake  vertical  type. 

The  boiler  house  has  a  storage  capacity  for  coal  of  500 
tons.  The  coal  can  be  transferred  at  any  time  to  the 
boilers  by  coal  handling  machinery  manufactured  by  the 
Link  Belt  Engineering  Company.  Ashes  will  be  taken 
from  the  boilers  by  conveying  screws  and  elevators, 
thence  carried  to  a  hopper  on  the  coal  wharf  so  that  when 
a  car  unloads  coal  for  the  station  it  can  be  reloaded  with 
ashes  which  are  then  taken  away. 

For  condensing  water  the  company  has  laid  two  eight- 
een inch  pipes  to  the  Delaware  River,  one  a  suction  and 
one  a  discharge  pipe. 

All  the  feed  pumps  are  supplied  by  the  Blake  Manu- 
facturing Company,  and  the  station  is  fitted  with  two, 
each  with  a  capacity  equal  to  that  of  the  entire  station. 
The  station  is  also  provided  with  an  injector  manufactured 
by  L.  Schutte  &  Company,  of  Philadelphia,  of  a  capacity 
equal  to  that  of  the  entire  station.    This  injector  was  one 
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shown  at  the  World's  Fair,  and  the  object  of  its  installa- 
tion was  to  provide  for  the  operation  of  the  station  in  case 
of  accident  to  the  pumps,  the  latter  being  usually  relied 
upon  to  supply  feedwater  to  the  boilers.  To  all  bends  in 
the  steam  piping  or  at  any  other  place  where  steam 
might  condense,  piping  is  laid  so  that  the  condensed 
water  is  carried  to  the  Blake  pump  and  receiver,  by  which 
it  is  pumped  into  the  boilers. 

As  mentioned  in  previous  ar- 
ticles on  the  electric  railway 
system  in  Philadelphia,  all  of  the 
feeder  and  return  cables  are  car- 
ried in  underground  conduits. 
The  type  of  conduit  of  the  Elec- 
tric Traction  Company  is  creo 
soted  wooden  ducts  manufac- 
tured in  Williamsport,  Pa.  The 
cable  vaults  at  the  power  station 
to  which  all  the  vaults  lead  are 
lighted  by  windows  and  also  by 
electric  lights.  Provision  is  made 
so  that  ninety  cables  can  enter 
here  and  be  hung  on  the  walls. 
One  end  of  the  cable  vault  is 
utilized  as  a  testing  room.  Per- 
manent connections  are  made 
with  each  cable  and  the  terminals 
are  run  to  the  testing  room 
where  they  terminate  in  a  switch- 
board. By  this  means  connec- 
tions for  testing  can  be  easily 
made  from  testing  instruments 
to  any  feeder  terminal. 

The  Electric  Traction  Com- 
pany is  rapidly  completing  its 
outside  work  of  construction. 
The  10th  and  11th  Streets  line, 
which  is  owned  by  the  company, 
has  been  in  operation  for  some 
time  and  is  receiving  power  from 
Street   station.     The    5th    and  6th 


The  track  construction  used  consists  of  ninety  pound, 
nine  inch  girder  rails,  illustrated  in  the  January,  18^4,  issue 
of  the  Street  Railway  Journal.  These  rails  are  double 
bonded  by  riveted  bonds  through  the  web.  The  rails  are 
also  cross  bonded  and  connected  to  the  return  cable, 
which  has  a  cross  section  equal  to  20  per  cent,  of  that  of 
the  outgoing  feeders.  The  feeders  are  of  a  standard  size 
of  650,000  circular  mills  and  were  supplied   by  the  John 


FIG.  8.— VIEW  OF  BOILER  ROOM,  DELAWARE  AVENUE  POWER  STATION— ELECTRIC  TRACTION 

CO.,  PHILADELPHIA. 


the  Hutchinson 
Streets  line,  and 

the  2d  and  3d  Streets  line  are  almost  completed  and 


FIG.  7.— INTERIOR  OF  DELAWARE  AVENUE  POWER  STATION- 
PHILADELPHIA. 


will  be  put  in  operation,  it  is  hoped,  by  October  1. 
The  Lombard  &  South  Streets  line  and  the  Lehigh 
Avenue  line  will  be  the  next  to  be  put  in  operation. 
Bracket  construction  is  employed  on  the  10th  and  nth 
Streets  line,  and  span  wire  construction  is  used  elsewhere. 
About  two-thirdsof  the  company's  track  is  now  equipped. 


1  A  Roebling's  Sons  Company.  They  are  lead  covered. 
The  return  cable  is  of  1,000  000  circular  mills,  and  is 
slightly  insulated.    The  trolley  wire  is  No.  00.  Medberv 

insulation  and  that  of  McAllen 
type  are  used.  From  some  tests 
made  on  the  10th  and  nth  Streets 
line  the  drop  of  voltage  on  the 
return  circuit  was  found  to  have 
a  maximum  of  2  per  cent. 

As  will  be  seen,  the  equip- 
ment of  the  Delaware  Avenue 
station  is  similar  in  many  re- 
spects to  that  of  the  Hutchinson 
Street  power  station  of  the  com- 
pany, the  chief  characteristics  of 
which  are  Porter-Allen  engines 
direct  connected  to  General  Elec- 
tric generators,  and  in  the  steam 
equipment  Babcock  &  Wilcox 
boilers  operated  with  econo- 
mizers and  mechanical  draft.  The 
engineers  of  the  company  are 
well  satisfied  with  the  results 
secured  in  economy  at  the 
Hutchinson  Street  station  of  this 
plant.  Tests  made  at  this  sta- 
tion show  a  fuel  consumption  of 
only  2.2  lbs.  of  coal  per  horse 
power  hour  on  tests  extending 
over  a  length  of  two  weeks  dura- 
tion, when  the  feedwater  was 
introduced  to  the  heaters  at  70 
degs.,  leaving  at  200  degs.  to  go 
to  the'economizers,  and  leaving 
the  economizers  at  from  260  to  265  degs.  For  an  aver- 
age output  of  15,000  h.  p.  hours  per  day  fifteen  tons  of 
coal  were  used,  at  a  cost,  including  wear  and  tear,  wages, 
coal,  oil  and  interest,  at  about  $.009  per  horse  power 
hour.  The  depreciation  is  estimated  at  6  per  cent,  and 
interest  on  capital  at  6  per  cent.  It  should  also  be  remem- 
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bered  that  the  plant  is  a  non-condensing  one.  It  was, 
however,  built  when  material  and  wages  were  low,  and 
at  figures  which  probably  could  not  be  obtained  in  ordin- 
ary times. 


FIG.  9.— SECTION  OF  BOILER  ROOM,  SHOWING  COAL 
AND  ASH  CONVEYOR. 


Important  Purchase  in  San  Francisco. 


An  important  change  in  ownership  of  San  Francisco 
street  railway  property  occurred  last  month  in  the  pur- 
chase by  the  Market  Street  Railway  Company,  of  almost 
the  entire  capital  stock  of  the  Metropolitan  Railway  Com- 
pany. The  capital  stock  of  the  company  is  $1,000,000, 
amount  of  first  mortgage  bonds,  authorized,  $250,000,  of 
which  only  $200,000  have  been  issued.  The  road  had  but 
a  slight  floating  indebtedness. 

The  Metropolitan  has  been  put  under  the  manage- 
ment of  the  Market  Street  Railway  Company,  by  the  ap- 
pointment of  M.  D.  Stein,  as  manager,  and  the  election  of 
N.-T.  Smith,  treasurer,  and  J.  L.  Willcutt,  secretary.  The 
road  is  five  miles  long  and  was  the  second  electric  rail- 
road constructed  in  this  city,  having  been  running  since 
October  20,  1892.  The  first  electric  railway  in  operation 
was  the  San  Francisco  &  San  Mateo  Railway  which 
opened  April  26,  1892.  It  is  a  first  class  road  in  every 
respect,  well  equipped,  with  ample  power  for  much  more 
than  its  present  requirements.  The  route  of  the  Metro- 
politan Railway  is  from  the  junction  of  Market,  Powell 
and  Eddy  Streets,  along  Eddy  Street  for  five  blocks  to 
Hyde  Street,  along  Hyde  for  two  blocks  to  O'Farrell 
Street,  out  O'Farrell  Street  to  Scott,  Scott  to  Fell,  Fell  to 


FIG.  10— LONGITUDINAL  SECTION  OF  BOILER  ROOM  — ELECTRIC  TRACTION  CO,  PHILADELPHIA. 


The  chief  engineer  of  the  Electric  Traction  Company 
is  Capt.  Edw.  B.  Ives.  Axel  H.  Engstrom  has  general 
charge  of  the  power  house  construction. 


Boiler  Accident  at  Indianapolis. 

A  gas  explosion  occurred  in  the  boiler  house  of  the 
Citizens'  Street  Railway  Company,  of  Indianapolis,  on 
August  31,  at  3  :  50  p.m.  As  a  result  the  eighteen  inch 
brick  walls  surrounding  the  boilers  on  three  sides  were 
blown  down,  as  well  as  the  steam  fittings  upon  the  out- 
side of  the  brick  wall.  The  accident  is  attributed  to  the 
accumulation  of  gas  under  the  boilers,  though  the  gauge 
showed  only  four  ounces  pressure  of  gas  and  125  lbs. 
steam.  The  boilers  were  guaranteed  to  stand  a  pressure 
of  165  lbs.,  and  the  company  was  allowed  to  carry  a  press- 
ure of  eight  ounces  of  gas. 

Under  direction  of  General  Manager  McLean,  masons 
and  steam  fitters  were  immediately  set  at  work  to  under- 
take repairs.  The  work  was  prosecuted  speedily,  com- 
mencing Friday  evening  and  continuing  through  Friday 
night,  Saturday  and  Saturday  night,  Sunday  and  Sunday 
night,  until  2  A.  m.  Monday,  when  all  was  finished,  and  at 
11  o'clock  the  load  was  again  put  on  the  station. 

The  amount  of  the  loss  is  not  yet  determined,  but 
fortunately  no  lives  were  lost.  One  fireman  received  a 
scalp  wound,  and  the  chief  engineer,  who  was  standing 
with  him  in  front  of  the  boiler  at  the  time,  was  consid- 
erably shaken  up,  but  is  on  duty  again. 

The  power  house  of  the  Gettysburg  (Pa.)  Street 
Railway  Company  was  destroyed  by  fire  on  September  10. 


Baker,  Baker  to  Page  and  along  Page  Street  to  the  Stan- 
yan  Street  entrance  to  Golden  Gate  Park,  with  a  branch 
from  the  junction  of  Page  and  Clayton  Streets,  along 
Clayton,  Waller,  Cole,  Carl  via  J  Street  and  Ninth  Avenue 
to  a  southerly  entrance  of  the  Park.  From  this  it  will  be 
seen  that  the  system  works  into  that  of  the  Market  Street 
Railway  Company  very  well. 


Roekliffe  Park,  the  Summer  Resort  of  the  Ottawa 
Electric  Railway  Company. 


The  value  of  parks  at  the  termini  of  street  railway 
lines  as  traffic  promoters  is  clearly  recognized,  and  many 
street  railway  companies  have  found  that  an  investment 
made  in  this  direction  is  often  repaid  in  a  few  years 
by  the  traffic  induced.  We  have  published  in  former 
issues  views  of  different  street  railway  parks,  and  present 
this  month  views  of  the  Roekliffe  Park,  on  the  line  of  the 
Ottawa  Electric  Railway  Company. 

The  park  is  situated  about  three  miles  east  of  Ottawa 
on  the  high  bluffs  overlooking  the  Ottawa  and  Gatineau 
Rivers,  which  have  their  confluence  directly  opposite  the 
central  portion  of  the  park  and  thence  flow  through  a 
charming  country  to  the  St.  Lawrence  and  the  ocean. 
The  view  from  the  park  pavilion  is  claimed  to  be  as  fine 
as  any  on  the  Rhine.  Looking  west,  the  Laurentian 
Mountains  rise  to  an  altitude  of  several  thousand  feet, 
and  slope  gently  down  to  the  luxuriant  farm  lands  of  the 
'I  empleton  district.  On  the  mountain  side  is  Kingsmere, 
the  few  months'  home  each  year  of  Canada's  Governor 
General,  Lord  Aberdeen. 
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The  park  properties,  consisting  of  about  a  hundred  minute  service  during  the  summer.  On  an  average,  Otta- 
acres  of  beautiful  woodland,  were  purchased  by  the  Otta-  wa's  population  of  50,000  visit  the  park  every  week.  Every 
wa  board  of  park  management  this  year,  and  will  be  im-    pleasant  evening  a  band  concert  is  given  at  the  park,  the 


VIEWS  AT  ROCKLIFFE  PARK,  ON  THE  LINE  OF  THE  OTTAWA  ELECTRIC  RAILWAY. 


proved  from  year  to  year  without  interfering  with  their 
natural  beauty.  The  cars  of  the  Ottawa  Electric  Rail- 
way run  directly  through  Rockliffe  Park,  and  give  a  three 


announcement  to  the  public  that  the  band  will  play  being 
made  by  means  of  pennants  carried  midway  on  the  trolley 
poles  of  the  cars  during  the  day. 
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The  Paterson,  Passaic  &  Rutherford  Electric 
Railway  Company. 


By  Lemuel  William  Serrell,  M.  E. 


This  railway  company,  extending  as  it  does  from 
Rutherford,  N.  J.,  through  Passaic  and  Paterson  to  Singac 
and  the  intermediate  towns  along  the  line,  forms  part  of 
a  trunk  line  system  which  will  run  in  Hoboken  from  the 
Barclay  and  Christopher  Street  Ferries  through  Jersey 
City  to  Rutherford  and  Paterson.  This  line  is  now  com- 
plete and  in  operation  from  Rutherford  to  Singac,  which  is 
about  six  miles  west  of  Paterson,  and  the  construction  of 
that  portion  of  the  trunk  line  from 
Rutherford  to  the  ferry,  known  as 
the  Jersey  City,  Hoboken  &  Ruther- 
ford Electric  Railway,  is  now  nearing 
completion.  These  two  roads  when 
in  operation  will  give  a  double  track 
electric  railroad  all  the  way  from 
Passaic  to  the  ferries,  a  distance  of 
fourteen  miles;  and  a  considerable 
portion  of  the  line  from  Passaic  to 
Singac  is  also  double  tracked.  The 
entire  line  when  completed  will  have  its  terminus  at  the 
Delaware,  Lackawanna  &  Western  Ferry,  in  Hoboken,  to 
New  York,  and  will  run  out  into  the  country  a  distance  of 
about  twenty-six  miles;  and  will  go  through  fourteen 
cities  and  villages,  having  a  population  of  about  400,000 
people. 

The  president  of  this  company  is  Charles  A.  Johnson, 
a  banker  of  New  York,  and  the  treasurer  is  Gen.  Louis 
Fit/gerald,  president  of  the  Mercantile  Trust  Company. 


This  line  was  designed  and  built  by  the  writer,  and 
the  accompanying  illustrations  were  taken  at  various 
points  along  the  route.  The  Westinghouse  system  is  used, 
and  power  is  taken  from  the  Edison  Electric  Light  Com- 
pany, in  Paterson,  on  terms  favorable  to  both  companies, 
the  average  cost  for  power  being  only  a  trifle  more  than 
the  company  could  produce  the  same  by  having  its  own 
plant.  The  entire  line  from  Paterson  to  Rutherford,  a 
distance  of  nine  miles,  is  operated  from  the  Paterson 
station;  thirty-six  miles  of  No.  0000  feed  wire  has  been 
put  up  for  the  operation  of  this  portion  of  the  road,  the 
feed  wire  being  arranged  in  lengths  as  shown  on  the  ac- 
companying diagram.  The  total  mileage  of  the  line  from 
Rutherford  to  Singac  is  about  twenty  miles. 
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One  of  the  illustrations  in  the  group  on  page  613 
shows  the  car  house  at  Rutherford,  of  which  there  is  also 
shown  a  plan  view  in  Fig.  1.  This  car  house  was  built  on 
low  ground,  and  about  two  feet  of  peat  and  bog  was 
removed  from  the  entire  surface  where  the  building  now 
stands.  A  Howard  clock  in  front  of  the  building  enables 
the  conductors  to  set  their  watches  without  leaving  the 
car.  Each  of  the  tracks  in  the  building  has  a  separate 
entering  curve  so  that  cars  can  be  readily  run  out  of  the 
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FIG.  2.— DIAGRAM  OF  FEEDERS— PATERSON,  PASSAIC  &  RUTHERFORD  ELECTRIC 

RAILWAY  CO. 


FIG.  1. — PLAN  OF  CAR  HOUSE— PATERSON,  PASSAIC  &  RUTHERFORD  ELECTRIC  RAILWAY  CO. 


Some  of  their  associates  in  this  enterprise  are  Charles 
Curie,  of  Curie,  Smith  &  Mackay,  New  York;  Ex-Senator 
Charles  H.  Russell,  Thomas  D.  Jordan,  comptroller  of 
the  Equitable  Life  Assurance  Company,  F.  C.  Van  Dyk 
and  James  A.  Morrisse,  of  Paterson,  N.  J.  The  company 
is  a  consolidation  of  five  different  companies,  by  which  it 
secures  a  continuous  line  from  Rutherford  through  Passaic 
and  the  heart  of  the  city  of  Paterson  to  Little  Falls  and 
Singac. 


building  in  case  of  fire.  The  floor  of  the  building  slopes 
fifteen  inches  in  100  ft.  from  the  rear  to  the  front.  This 
enables  cars  to  run  out  by  gravity  in  cases  of  necessity, 
such  as  fire;  and  the  trolley  wires  are  so  arranged  that 
the  current  can  be  cut  off  of  the  wires  inside  of  the  build- 
ing by  means  of  a  switch  on  a  pole  outside  at  the  street 
line.  Pits  are  provided  under  the  tracks  the  entire  length 
of  the  building,  and  the  bottoms  of  the  pits,  as  well  as  the 
floor  itself,  are  ofconcrete.  The  roof  is  of  the  iron  trussed 
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type,  covered  with  corrugated  iron,  and  the  wing  contains 
machine  shop,  store  room  and  other  rooms,  as  shown  on 
the  plan.  A  high  pressure  steam  heating  system  has  been 
put  in  having  a  gravity  return.  A  fifty  horse  power,  verti- 
cal boiler  is  used,  the  water  being  returned  to  the  boiler 


about  1,200  ft.  long  and  ten  feet  high,  which  was  built 
along  the  plank  road  between  Rutherford  and  Passaic. 

Another  view  shows  the  arrangement  of  the  bents  on 
the  drawbridge  over  the  Passaic  River.  A  500,000  circular 
mill,  armored  cable  runs  under  the  river  and  is  connected 


VIEWS  ON  THE  LINE  OF  THE  PATERSON,  PASSAIC  &  RUTHERFORD  ELECTRIC  RAILWAY  CO. 


by  a  Keiley  trap.  Two  fire  hydrants,  one  in  the  rear  and 
one  in  the  front  of  the  building,  are  provided  in  case  of 
fire,  and  connected  with  the  water  main  in  the  street, 
which  carries  fifty  pounds  pressure.  A  separate  building 
is  provided  for  the  storage  of  oil  and  other  inflammable 
materials. 

A  second  illustration  shows  a  part  of  a  retaining  wall 


with  the  feeders  on  each  side,  while  a  galvanized  iron  cable 
about  one  inch  in  diameter  is  run  across  the  river  for  the 
ground  return.  Another  view  is  taken  on  Main  Street,  in 
Passaic,  and  shows  the  Passaic  &  Newark  Electric  Rail- 
way lines  and  on  the  opposite  side  the  Erie  tracks. 

Between  Passaic  and  Paterson  for  a  short  distance 
the  railway  company  has  its  own  right  of  way,  and  the 
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illustration  in  the  upper  right  hand  corner  shows  a  small 
bridge  built  over  the  Weasel  Creek.  The  line  from  Pater- 
son  to  Little  Falls  and  Singac  runs  along  the  bank  of 
Passaic  River  and  the  route  is  very  beautiful.  The  view 
in  the  lower  left  hand  corner  is  taken  on  this  portion  of 
the  line  at  the  high  bridge  of  the  Delaware,  Lackawanna 
&  Western  Railroad  over  the  Passaic  River. 

The  track  in  Paterson  and  Passaic  is  laid  with  seven 
and  nine  inch  high  girder  rail,  and  the  balance  of  the 
track  is  laid  with  a  seventy  pound  T  rail.  6  X  8  in.  ties, 
seven  feet  long,  are  used.  Octagonal  wooden  poles  are 
used  throughout  for  the  overhead  construction,  except  in 
the  heart  of  the  city  of  Paterson  where  iron  poles  are  used. 

Thirty-five  cars  are  in  use  upon  the  line;  and  besides 
the  car  house  at  Rutherford,  a  car  house  is  being  built  at 
Lake  View,  and  is  now  nearly  completed,  which  will  hold 
twenty  cars,  and  another  car  house  located  at  Singac, 
now  finished,  which  will  hold  twelve  cars.  The  cars  in 
use  upon  the  line  are  of  the  Brill  and  St.  Louis  Car  Com- 
pany manufacture. 

The  road  is  capitalized  for  $800,000,  and  its  earn- 
ings show  a  splendid  income  upon  the  investment.  Some 
portions  of  the  road  have  been  running  more  than  a  year, 
and  the  entire  system  has  now  been  in  operation  about 
three  months.  Credit  for  the  successful  carrying  through 
of  this  undertaking  should  be  given  to  its  president, 


A  New  Feeder  Switchboard. 


FIG.  2.— CURRENT  INDICATOR— HOBOK EN 


FIG.  1.— FEEDER  SWITCHBOARD— NORTH  HUDSON  COUNTY  RAILWAY,  HOBOKEN. 

Mr.  Johnson.  The  general  manager  of  the  road  is  A. 
H.  Hayward,  formerly  manager  of  the  Allentown  &  Beth- 
lehem road,  and  under  his  judicious  management  the 
ultimate  success  of  the  road  is  well  assured. 


The  Toronto  (Ont )  Street  Railway  Company  reports 
earnings  of  $87,666  for  the  month  of  August.  Last  year 
in  August,  the  earnings  were  $89,436,  the  excess  of  last 
year  over  this  being  attributed  to  the  military  tournament 
during  August. 

The  Bristol  Tramways  &  Carriage  Company  of  Bris- 
tol, England,  carried  13,000,000  passengers  last  year. 


A  feeder  switchboard,  possessing  several  new  and 
novel  features,  is  shown  in  the  accompanying  illustrations. 
It  has  recent- 
ly been  install- 
ed in  the  Pali- 
sade Avenue 
power  station 
of  the  North 
Hudson  Coun- 
ty Railway  of 
Hoboken,  N. 
J.  It  was  de- 
signed by  A. 
K.  Bonta,  the 
electrician  and 
engineer  of 
the  company. 

The  board 
is  constructed 
of  highly  pol- 
ished, quarter- 
ed oak  and  is  thirty-two  feet  long  and  four  feet  six 
inches  high,  with  a  horizontal  shelf  about  two  feet  wide, 
extending  the  entire  length.    On  this  shelf  are  mounted 

the  feeder  switches.  These 
switches  were  designed 
especially  for  this  plant. 
They  are  of  the  quick  re- 
leasing type  and  have 
double  contact  jaws  with 
the  lever  hinged  to  the 
base  between  the  jaws. 
One  of  the  jaws  is  con- 
nected to  the  high  speed 
plant  and  the  other  to 
the  slow  speed  plant, 
both  being  employed  in 
this  station.  There  are 
sixteen  sections,  each 
section  being  provided 
with  a  circuit  breaker. 

Current  indicators  of 
a  special  design,  shown 
in  Fig.  2,  are  mounted  on 
the  board  between  the 
switches  and  circuit 
breakers.  These  indica- 
tors are  circular  in  form, 
having  an  indicating 
needle  mounted  in  agate 
bearings.  They  are  cali- 
brated to  a  standard  in- 
strument, and  show  the 
amount  and  direction  of 
the  current. 

In  the  center  of  the 
switchboard  is  a  desk  on 
which  is  an  electric  call 
to  the  patrol  station,  and 
a  telegraph  instrument 
with  which  the  man  in 
charge  can  send  an  alarm 
to  the  patrol  station  in 
whose  district  trouble 
may  occur. 

All  of  the  instruments  are  nickel  plated,  and  the 
board  presents  a  very  attractive  appearance. 


The  First  Electric  Railway  in  Russia. 


The  first  electric  railway  in  Russia  has  been  opened  at 
Kiew,  and  has  a  length  of  about  two  miles,  with  grades  as 
high  as  9  per  cent.  The  two  generators  used  are  of  Ger- 
man make,  each  having  an  output  of  thirty  kilowatts.  They 
are  driven  by  Otto  gas  engines  of  sixty  horse  power. 
The  track  is  laid  with  stringer  rails.  American  line 
appliances  are  used  to  a  considerable  extent. 
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New  Electric  Fountain. 


All  who  saw  the  electric  fountains  at  the  World's  Fair, 
Chicago,  must  have  been  much  impressed  with  the 
beautiful  effects  secured  by  the  electric  arc  light  in 
connection  with  jets  of  water.  While  not  the  first  electric 
fountains,  those  of  the  World's  Fair  were  by  far  the  larg- 
est and  most  elaborate  which  had  at  that  time  been  con- 
structed, and  they  deservedly  were  regarded  as  among 

the  most  interesting  and  beauti- 
ful objects  at  the  Exposition. 

Electric  fountains  are  well 
adapted  as  attractions  for  public 
parks,  and  particularly  so  for 
those  parks  which  are  under  the 
management  of,  or  are  supported 
by,  electric  railway  companies. 
The  power  for  their  operation 
can  be  supplied  from  the  railway 
current,  if  deemed  desirable, 
and  it  is  doubtful  whether 
any    other   attraction   can  be 


regulated  by  means  of  hydraulic  power  operating  cylin- 
ders, instead  of  by  hand  power  with  directions  tele- 
phoned from  the  operating  house  as  in  Chicago.  The 
hydraulic  cylinders  for  operating  the  color  displays  are 
each  independent  of  the  other  and  are  operated  by  in- 
dependent valves  from  the  operating  house  so  that  a  very 
wide  variation  in  displays  is  given.  Chapman  valves  of  a 
special  type  are  used. 

Another  important  feature  of  the  installation  is  that 
the  operator  is  not  obliged 
to  turn  off  one  display  be- 
fore setting  the  next  one, 
and  one  display  can  blend 
into  another.  Two  of  the 
combinations,  of  which  there 
are  a  large  number  possible, 
are  shown  in  Figs.  1  and  2. 

The  current  is  supplied 
by  the  local  electric  lighting 
company  at  a  potential  of 
1,000  volts,  which  is  reduced 
to  fifty  volts  at  the  lamps, 


FIGS  1  AND  2— ARRANGEMENT  OF  ELECTRIC  FOUNTAIN  AND  CONTROLLING  HOUSE, 

TWO  POSSIBLE  COMBINATIONS. 


PITTSBURGH,  SHOWING 


installed  for  the  same  sum  of  money  which  would  prove 
equally  attractive.  We  illustrate  on  this  page  a  new 
electric  fountain,  which  was  put  in  operation  last  month 
in  Pittsburgh,  Pa.  Its  cost  was  defrayed  jointly  by  the 
Duquesne  and  Pittsburgh  Traction  Companies  and  the 
city  of  Pittsburgh. 


which  are  put  in  multiple  so  that  one  does  not  interfere 
with  another.  The  supply  of  water  is  taken  from  the 
city  mains  and  is  under  pressure  of  135  lbs.  13,000  gals, 
are  used  per  minute. 

All  plans  and  specifications  of  the  fountain  were 
drawn  by  F.  W.  Darlington,  of  Philadelphia,  who  was 


FIG.  3.— SECTION  OF  PIT— PITTSBURGH  ELECTRIC  FOUNTAIN. 


The  fountain  differs  materially  from  those  exhibited 
at  the  World's  Fair.  While  larger  than  either  of  those  at 
Jackson  Park,  Chicago,  the  method  of  operation  has  been 
much  simplified  so  as  to  largely  reduce  the  number  of 
employes  required  to  operate  the  fountains. 

The  fountain  (Fig.  1)  is  located  at  Stanley  Park,  on 
the  line  of  the  Duquesne  and  Pittsburgh  Traction  Com- 
panies. Its  approximate  cost  was  $25,000,  an  amount 
somewhat  in  excess  of  that  which  would  have  been  re- 
quired had  not  considerable  blasting  been  necessary.  The 
height  of  the  central  jet  is  200  ft.,  about  fifty  feet  higher 
than  that  at  the  World's  Fair. 

The  basin  of  the  fountain  measures  120  ft.  in  diam- 
eter, and  the  fountain  jets  will  be  lighted  by  fifteen  8,000 
c.  p.  arc  lamps,  supplied  by  the  Washington  Electric 
Company,  of  Chicago.  These  lamps  will  operate  on  an 
alternating  circuit  of  fifty  volts.  The  pit  under  the  foun- 
dation is  forty  feet  square,  and  all  the  work  required  in 
the  pit  during  the  operation  of  the  fountain  can  be  done 
by  one  man  instead  of  eight  or  more  which  were  needed 
in  the  Chicago  fountain. 

The  operating  house  is  located  at  a  distance  of  100  ft. 
from  the  center  of  the  fountain,  as  shown  in  Fig.  1,  and 
one  man  can  handle  everything  from  that  point  From 
this  house  the  different  displays  and  colored  lights  are 


also  supervising  engineer  of  the  installation.  The  con- 
struction was  carried  on  under  the  charge  of  Director 
Bigelow,  of  the  Department  of  Public  Works,  of  Pitts- 
burgh. The  pipe  work  was  supplied  by  the  Wilson,  Sny- 
der Company,  of  Pittsburgh. 


A  comparison  of  passenger  charges  per  mile  on 
steam  railways,  from  investigations  of  the  Interstate  Com- 
merce Commission,  shows  an  average  in  Great  Britain  of 
4.42  cents  for  first  class,  3.20  cents  for  second  class,  and 
1.94  for  third  class.  In  France,  the  average  is  3.85  cents 
for  first  class,  2.86  for  second  class,  and  2.08  cents  for 
third  class.  In  Germany,  the  rate  is  3.10  cents  for  first 
class,  2.32  cents  second  class,  and  1.54  cents  third  class. 
In  the  United  States  the  average  charge  is  2.12  cents. 
The  average  charges  per  ton  per  mile  are  as  follows: 
Great  Britain  2.80  cents,  France  2.20  cents,  Germany  1.64 
cents,  and  in  the  United  States  one  cent.  The  interest  on 
capital  invested  in  the  several  countries  is  said  to  be  as 
follows:  United  Kingdom  4.1  per  cent.,  Fiance  3.8 
per  cent.,  Germany  5.1  per  cent.,  Peru  5.3  per  cent., 
Austria  3.1  per  cent.,  Belgium  4.6  per  cent.,  United 
States  3.1  per  cent.  Throughout  the  world  it  is  3.1  per 
cent. 
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First  Annual  Meeting  of  the  Michigan  Street 
Railway  Association. 


The  Michigan  Street  Railway  Association,  which  was 
formed  in  Grand  Rapids  last  June,  held  its  first  annual 
meeting  September  19  at  Grand  Rapids.  Among  those 
present  were  William  Canham,  W.  L.  Jenks,  of  Port  Hu- 
ron; David  D.  Erwin,  F.  W.  Thompson,  of  Muskegon; 
George  A.  Hart,  of  Manistee;  J.  P.  Lee,  of  Lansing; 
Hudson  T.  Morton,  of  Ann  Arbor;  David  H.  Jerome,  of 
Saginaw;  B.  S.  Hanchett,  Jr.,  of  Grand  Rapids;  G.  S. 
Johnson,  of  Grand  Rapids;  A.  G.  Bowne,  of  Grand  Rap- 
ids; Mr.  Harry,  of  Bay  City;  W.  Worth  Bean,  of  St. 
Joseph;  Garson  Myers,  of  the  Standard  Railway  Supply 
Company;  L.  E.  Myers,  of  the  Electrical  Installation  Com- 
pany; F.  C.  Randall,  of  the  J.  G.  Brill  Company;  P.  F. 
Leach,  of  the  Bass  Foundry  &  Machine  Company;  W. 
S.  Louttit,  of  Pullman's  Palace  Car  Company;  Ed.  Koh- 
ler,  of  the  Walker  Manufacturing  Company;  Mr.  Smith, 
of  the  Consolidated  Car  Heating  Company. 

The  old  officers  were  re-elected  as  follows:  President, 
W.  L.  Jenks,  of  Port  Huron;  vice-president,  W.  Worth 
Bean,  of  St.  Joseph;  secretary  and  treasurer,  Ben  S. 
Hanchett,  Jr.,  of  Grand  Rapids.  Executive  committee: 
The  above  officers  and  Strathearn  Hendrie,  of  Detroit, 
and  David  H.  Jerome,  of  Saginaw. 

In  the  morning  the  guests  were  given  a  ride  around 
the  city  in  a  special  electric  car, 
and  an  inspection  was  made  of 
the  power  house  and  other  points 
of  interest.  The  meeting  was 
called  to  order  at  2.30  p.  m.  in 
one  of  the  parlors  of  the  Mansion 
House,  and  lasted  until  six 
o'clock.  The  subjects  of  the 
papers  read  were  as  follows: 
"  Suburban  Electric  Railways 
and  their  Possibilities,"  by  C. 
M.  Swift,  of  Detroit;  "Construc- 
tion, Maintenance  and  Opera- 
tion of  Small  Street  Railways," 
by  W.  Worth  Bean,  of  St.  J  oseph ; 
"Street  Railway  Accident  and 
Fire  Insurance,"  by  David  D. 
Erwin,  of  Muskegon. 

Each  paper  was  discussed  at 
length,  and  many  new  ideas  in 
the  management  and  mainten- 
ance of  railways  were  developed. 
It  was  decided  to  hold  the  next 
annual  meeting  in  Grand  Rap- 
ids in  September,  1895,  and  the 
meeting  was  adjourned. 

In  the  evening  the  mem- 
bers of  the  Association  held  an  informal  banquet  at  the 
pavilion  of  the  Grand  Rapids  Company  at  Reed's  Lake, 
Mr.  Bean  was  chosen  as  toastmaster,  and  a  pleasant  eve- 
ning was  passed  by  all.  Speeches  were  made  by  ex-Gov- 
ernor Jerome,  of  Michigan,  and  Messrs.  Jenks,  Howard, 
Bowne,  Kohler  and  Ward.  Upon  the  return  to  the  Man- 
sion House  after  the  banquet,  further  entertainment  was 
offered  the  delegates  by  the  supply  men  present. 


A  Change  in  Ownership  of  the  Detroit  Street 
Railway  System. 


Graphical  Records  of  Street  Railway  Statistics. 


By  Russell  Robb. 


The  profits  of  an  electric  road  depend  so  largely 
upon  the  proper  maintenance  and  operation  of  the  power 
equipment  that  the  need  of  keeping  full  records  was  soon 
appreciated.  The  modern  plant  is  well  systemized  in  all 
branches.  It  is  an  easy  matter  to  collect  data  bearing 
upon  the  different  elements  of  its  operation,  and  one  will 
usually  find  records  of  different  degrees  of  completeness. 
It  is  very  rare,  however,  that  the  full  benefit  of  these  rec- 
ords is  taken  advantage  of.  There  is  often  the  most 
complete  data  on  coal  consumption,  watt  hours  output, 
car  miles  run  and  passengers  carried,  and  yet  the  meaning 
of  the  figures  lies  buried  in  the  records.  It  is  there  to  be 
sure,  if  it  is  wanted,  but  the  time  never  comes  when  there 
is  leisure  to  work  it  up  into  significant  shape  The  super- 
intendent may  perhaps  note  that  various  items  bear  this 
or  that  relation  to  the  same  items  in  other  cases,  and  there 
is,  of  course,  better  information  about  the  running  of  the 
plant  than  if  there  were  no  records  at  all,  but  their  full 
import,  the  evidence  they  give  of  a  change  of  conditions 
or  of  the  effect  of  one  item  upon  another,  is  usually  quite 
lost. 

There  is  no  doubt  such  a  thing  as  getting  wound  up 


DIAGRAM  SHOWING  WEEKLY  RECORD  OF  STREET  RAILWAY  DATA. 


The  Detroit  (Mich.)  Street  Railway  system  changed 
hands  again  last  month,  the  interest  of  Thomas  Nevins,  of 
Orange,  being  purchased  by  a  syndicate  represented  by 
R.  T.  Wilson  &  Company,  of  New  York.  The  amount 
paid  is  not  stated.  The  new  directors  of  the  company 
are:  R.  T.  Wilson,  M.  W.  O'Brien,  Cameron  Currie,  Maj. 
J.  M.  Edwards,  of  New  York;  F.  R.  Pemberton,  of  New 
York;  D.  M.  Ferry  and  John  C.  Donnelly. 

The  officers  are  as  follows:  President,  J.  M.  Edwards; 
vice-president,  M.  W.  O'Brien;  treasurer,  R.  T.  Wilson; 
assistant  treasurer,  George  H.  Russell,  secretary,  J.  R. 
Sterling;  general  manager,  J.  D.  Hawks. 


in  statistics,  and  they  do  not  always  have  the  respect  of 
practical  men.  The  interminable  calculations  of  "pounds 
of  coal  per  kilowatt  hour,"  "  kilowatt  hours  per  car  mile," 
"  car  miles  per  passengers  carried,"  etc.,  seem  to  absorb 
an  unwarrantable  amount  of  time,  and  introduce  a  useless 
amount  of  red  tape.  But  if  this  information  were  easily 
secured,  and  in  such  shape  that  it  could  be  quickly  appre- 
ciated, no  one  would  question  the  value  of  its  instruction. 

Graphical  methods,  which  have  so  often  added  to  the 
clearer  understanding  of  other  statistics,  seem  to  give  the 
better  and  simpler  representation  of  street  railway  data 
that  is  needed.  The  plotting  of  the  data  in  "curves" 
brings  out  very  plainly  conditions  and  relations  that  would 
hardly  be  noticed  in  the  bare  figures,  and  they  are  shown 
without  the  labor  of  making  calculations.  Those  given 
herewith  are  from  stations  in  operation,  and  so  represent 
actual  tests. 

In  Fig.  1  are  plotted  in  four  curves,  passengers  car- 
ried, car  miles  run,  kilowatt  hours  output  and  coal  con 
sumption  in  pounds.  The  different  curves  are  plotted  on 
such  a  scale  as  will  bring  them  conveniently  near  for 
comparison.  Thus,  while  a  unit  length  of  an  ordinate 
represents  50,000  lbs.  of  coal,  it  represents  5,000  kilowatt 
hours,  2,500  miles  and  10,000  passengers  carried.  Each 
curve  by  itself  will,  of  course,  show  the  constancy  or 
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change  in  the  feature  it  represents.  The  growth  or 
decrease  in  travel  or  the  rise  or  fall  in  the  consumption 
of  coal,  for  instance,  will  be  plainly  illustrated  as  in  any 
graphical  representation.  But  by  plotting  the  four  curves 
together  in  this  way  additional  information  of  an  interest- 
ing and  useful  nature  is  shown  quite  as  plainly. 

Take,  for  example,  the  two 
lower  curves,  those  representing 
the  coal  consumption  and  the 
kilowatt  hours  output.  Under 
normal  conditions  these  will  run 
along  together,  nearly  horizontal 
and  nearly  parallel.  But  suppose 
that  it  is  found  that  the  coal  line 
is  constantly  coming  nearer  the 
kilowatt  hour  line  (Fig.  2),  and 
perhaps  even  crossing  it.  It  is 
evident  at  once  that  the  "pounds 
of  coal  per  kilowatt  hour"  is  in- 
creasing, that  somewhere  on  the 
station  side  of  the  wattmeters 
there  is  decreasing  efficiency. 
There  may  even  be  indications 
of  the  nature  of  the  defect,  for  if 
the  coal  is  changed  and  there  is 
much  difference  in  the  quality,  or 
if  there  is  sudden  depreciation 
of  the  plant  in  any  part,  there 
would  be  abrupt  changes  in  the  relative  positions  of  the 
curves,  while  if  the  decreased  efficiency  were  due  to  leaks 
in  the  cylinder  gradually  growing  worse,  or  if  accumu- 
lating scale  in  the  boilers  was  gradually  reducing  the 
efficiency  of  the  steam  generation,  the  change  in  the 
relative  positions  of  the  curves  would  also  be  gradual. 

In  the  same  way  the  approach  of  the  kilowatt  hour 
curve  to  the  car  mile  curve  (Fig.  3)  would  indicate 
changes  in  the  conditions  outside  the  station,  for  it  would 
show  an  increase  in  the  kilowatt  hours  per  car  mile.  This 
might  be  due  to  heavier  traffic,  and  if  so,  evidence  would 
be  found  in  the  relative  positions  of  the  car  mile  and  pas- 
senger curves.  It  might  be  due  to  abnormal  conditions 
of  weather  which  could  also  easily  be  checked.  But  if 
there  were  a  gradual  decrease  in  the  efficiency  of  the  car 
equipments,  or  if  the  bonds  were  becoming  disconnected 


point  could  be  added  to  each  curve  and  connected  to  the 
rest  with  a  pencil.  But  using  crayons  of  different  colors 
for  the  different  curves,  the  relations  are  more  plainly  seen. 
Such  a  plot  does  not,  of  course,  give  exact  values,  and 
the  distance  between  any  two  curves  would  vary  somewhat 
with  the  variation  in  the  height  of  the  ordinates,  but  this 
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DIAGRAM  SHOWING  VARIATIONS  IN  KILOWATT  HOURS  AND  CAR  MILES. 


could  be  made  practically  negligible,  and  there  seems  to 
be  a  genuine  value  in  the  indications  that  it  can  give.  Such 
a  chart  would  keep  before  a  superintendent  at  all  times, 
the  general  conditions  under  which  his  road  was  operat- 
ing, and  it  would  hardly  be  possible  for  serious  deprecia- 
tions to  go  on  without  his  having  immediate  and  striking 
evidence  of  it.  There  is  at  least  one  road  where  a  chart 
of  this  kind  would  have  shown  many  months  before  de- 
tection, serious  losses  in  the  power  plant,  and  great  in- 
crease in  the  output  per  car  mile. 


The  Proposed  Line  of  the  Pennsylvania 
Traction  Company. 
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DIAGRAM  SHOWING  VARIATIONS  IN  KILOWATT  HOURS  AND  LBS.  OF  COAL. 

and  the  losses  in  this  way  increased,  the  curves  would 
give  evidence  of  the  trouble  by  their  gradual  approach. 

There  would  be  shown  too,  with  curves  of  this  kind, 
the  effect  on  the  travel  when  more  cars  were  added,  the 
effect  of  the  passengers  carried  on  the  power  required,  or 
the  effect  of  increased  speed,  and  all  without  any  tedious 
calculating  of  results  which,  even  when  found,  would  per- 
haps be  made  more  intelligible  by  plotting.  The  labor 
of  keeping  such  curves  up  to  date  would  not  only  be  far 
less  than  that  of  calculating  "pounds  of  coal  per  kilowatt 
hour,"  "kilowatt  hours  per  car  mile,"  etc.,  but  would  be 
little  more  than  simply  copying  the  reports.  Each  day, 
or  for  the  sake  of  average  values,  each  week,  one  more 


The  right  of  way  between  Harrisburg  and  Philadel- 
phia for  the  high  speed  electric  railway  of  the  Pennsylva- 
nia Traction  Company  has  now, 
it  is  said,  been  secured,  with  the 
exception  of  about  five  or  six 
miles.  The  proposed  line  of  the 
company  extends  from  Harris- 
burg through  Lancaster,  Stras- 
burg  and  West  Chester  to  Phila- 
delphia, with  branches  from  Lan- 
caster to  Columbia,  Marietta, 
Safe  Harbor,  Manheim,  Terre 
Hill  and  Reading,  from  Stras- 
burg  to  Ouarryville,  and  from 
Parksburg  to  Oxford.  The  total 
length  of  the  proposed  line  is 
over  400  miles,  of  which  fifty 
miles  are  running  and  forty-three 
miles  are  under  construction. 
The  latter  includes  the  lines  from 
Lancaster  to  Lititz  and  Manheim 
and  to  Terre  Hill  and  Ephrata. 
The  portion  now  in  operation  in- 
cludes the  lines  in  Lancaster,  and 
from  Lancaster  to  Millersville,  the  system  in  Columbia, 
and  the  line  from  Columbia  to  Marietta. 

The  officers  of  the  company  are:  President,  ex-Sena- 
tor John  J.  Patterson,  of  Lancaster,  Pa.;  secretary  and 
treasurer,  John  P.  Hertzler,  of  Lancaster,  Pa.;  consulting 
engineer,  F.  W.  Darlington,  of  Philadelphia.  Directors: 
John  J.  Patterson,  John  D.  Skiles,  J.  Hay  Brown  and  S. 
M.  Patterson,  of  Lancaster,  and  Robert  McMeen,  of  Miffl- 
intown,  Pa. 


The  Rochester  (N.  Y.)  Railway  Company  has  leased 
the  line  of  the  Rochester  Electric  Railway  Company  for 
a  term  of  fifty  years. 
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The  Youngstown  Street  Railway  Strike. 


Youngstown  is  a  city  of  about  40,000  inhabitants,  and 
has  always  given  evidence  of  being  a  very  good  railroad 
town,  but,  unfortunately  for  the  town  and  its  industries, 
it  is  largely  governed  by  trade  unions.  The  long  contest 
between  the  Youngstown  Street  Railway  Company  and 
Division  No.  6  of  the  Amalgamated  Association  of  Street 
Railway  Employes  of  America,  which  has  just  terminated 
successfully  for  the  railway  company,  has  attracted  more 
than  usual  attention  throughout  the  country,  so  that  a 
brief  history  of  the  affair  may  not  be  without  interest. 

The  first  strike  of  this  year  on  the  line  of  the  com- 
pany occurred  in  March,  following  a  reduction  of  twenty- 
five  cents  per  day  in  the  wages  of  one  engineer.  The 
men  were  out  ten  days,  and  finally  came  back  after  accept- 
ing a  reduction  of  10  per  cent,  right  straight  through, 
from  the  motormen  up,  the  engineer  in  question  accept- 
ing his  twenty-five  cents  a  day  reduction,  glad  to  get 
back. 

The  next  strike  occurred  on  July  9.  After  giving  the 
company  less  than  eighteen  hours'  notice,  the  Association 
handed  Mr.  Anderson,  the  general  manager,  a  scale  of 
wages  to  sign,  including  the  following  items  :  Conduc- 
tors, motormen  and  swingmen  to  get  sixteen  cents  per 
hour  on  week  days  and  eighteen  cents  per  hour  on  Sun- 
days, 12  hours  to  constitute  a  day's  work  ;  engineers  to 
receive  $2.50  per  day,  firemen  and  machinists  $2.25  per 
day,  etc.  The  company  was  told  that  unless  the  scale  of 
wages  was  signed  before  five  o'clock  a.m.  on  July  10,  the> 
road  would  be  tied  up.  It  was  perfectly  evident  to  the 
managers  of  the  road  that  the  company  could  never  con- 
cede the  advance  of  about  15  per  cent,  on  its  employes' 
wages,  as  it  had  been  doing  a  losing  business  for  a  long 
time,  and  had  long  felt  the  necessity  of  curtailing  the  ex- 
penses wherever  possible.  The  managers  politely  and 
firmly  told  the  men  that  it  would  be  impossible  to  concede 
their  demands.  Two  or  three  minor  rules,  that  the  men 
complained  of,  which  the  company  could  change  just  as 
well  as  not,  were  at  once  changed.  At  five  o'clock  on 
Jul}'  10  but  one  man  out  of  120  employes  reported  for 
work.  This  one  man,  B.  R.  Shover,  a  lineman,  deserves 
great  credit,  as  he  stood  by  the  company  through  its  long 
and  bitter  fight. 

The  striking  employes  timed  the  strike  so  as  to  do  the 
company  the  most  injury  possible.  Two  of  the  very  best 
days  of  the  year  would  have  been  July  10  and  11,  as  upon 
these  days  occurred  the  State  Convention  of  the  Christian 
Endeavor  Society,  and  on  July  10  Barnum's  circus  was  in 
town.  After  due  consideration  General  Manager  Ander- 
son and  Superintendent  Hazelrigg  concluded  to  fight  it 
out,  and  while  it  was  a  very  costly  luxury  the  result  now 
justifies  the  means.  The  company  now  has  the  control 
of  its  property,  which  it  never  had  before.  For  fourteen 
days  not  a  man  offered  to  return  to  his  work  and  not  a 
wheel  turned.  The  company  then  began  hiring  men  to 
take  their  places.  It  had  over  200  applicants  for  situations. 
Many  were  men  of  long  experience  in  electric  motor  traf- 
fic in  other  cities.  A  number  came  from  Indianapolis, 
most  of  whom  were  old  members  of  the  now  defunct 
Street  Railway  Employes'  Union  of  that  city.  The  re- 
sult was  that  after  lying  idle  for  two  weeks  the  company 
found  itself  with  an  entire  new  force  of  men,  all  of  whom 
have  developed  into  first  class  operators. 

After  being  shut  down  for  fourteen  days,  the  com- 
pany began  operating  its  entire  system.  But  little  resist- 
ance was  offered  by  the  strikers,  only  one  conductor  was 
seriously  injured,  and,  although  cars  were  repeatedly 
stoned,  no  great  damage  was  done.  Then  set  in  one  of 
the  most  extensive  boycotts  ever  inaugurated.  While  the 
daily  papers  and  the  business  men  of  the  town  would 
admit  the  justice  of  the  street  railway  company's  position, 
they  became  helpless  through  the  organized  efforts  made 
by  the  unions.  The  merchants  were  served  notice  that  if 
they  patronized  the  street  cars  the  unions  would  with- 
draw their  trade.  In  the  case  of  the  daily  papers,  to  their 
credit  it  must  be  said,  they  did  all  in  their  power  to  con- 
vince the  strikers  that  their  position  could  not  be  main- 
tained, and  we  wish  to  say  that  it  is  decidedly  refreshing 


to  find  the  local  press  for  once  on  the  side  of  the  street 
railway  company  in  its  fight  against  a  strike. 

The  different  trade  unions  imposed  a  fine  of  $1  upon 
the  members  each  time  they  were  caught  riding  on  the 
company's  cars.  To  show  better  how  much  in  the  hands 
of  the  labor  unions  the  city  of  Youngstown  is,  it  is  only 
necessary  to  call  attention  to  the  fact  that  the  Mayor, 
City  Clerk,  all  the  policemen,  and  almost  all  of  the  other 
public  officials  have  complimentary  passes,  but  they  be- 
came frightened  and  refused  to  ride. 

While  the  company  was  running  its  full  equipment, 
and  employing  over  100  men,  the  receipts  were  nominally 
nothing.  From  $60  to  $75  was  the  average  day's  receipts 
for  six  weeks.  The  new  men  gave  excellent  satisfaction, 
but  though  the  company  was  doing  business  at  a  fearful 
loss,  it  was  not  the  only  sufferer.  The  merchants  in  the 
city  felt  the  strike  very  much,  and  sought  for  means  to 
bring  it  to  a  close.  All  the  business  men  of  the  city 
finally  held  a  meeting,  and  passed  a  series  of  resolutions, 
which  were  submitted  to  the  company.  These  requested 
the  company  to  submit  the  entire  question  to  the  arbitra- 
tion of  three  judges  of  the  United  States  District  Court, 
and  the  merchants  pledged  themselves  morally,  and 
otherwise,  to  the  side  which  would  agree  to  the 
provisions. 

The  managers  of  the  railway  company  did  not  think 
it  was  exactly  right  to  give  up  their  position  in  the  strike, 
as  they  knew  they  were  in  the  right,  as  their  old  em- 
ployes had  left  them  without  cause,  and  a  new  force  of 
men,  which  was  giving  entire  satisfaction,  had  been  hired. 
This  new  force  was  operating  the  road  as  well  as  any  set 
of  men  possibly  could,  but  the  people  of  the  city  would 
not  ride,  and  it  was  thought  that  if  the  company  could 
get  the  influence  of  the  business  men  of  the  city,  it  would 
perhaps  assist  in  breaking  the  backbone  of  the  long  con- 
tinued struggle.  All  of  these  points  were  very  carefully 
taken  into  consideration  by  A.  A.  Anderson  in  his  answer 
to  the  merchants,  in  which  he  accepted  the  proposition. 
It  was  rejected  by  the  men,  however,  and  the  pledges  of 
the  merchants  counted  for  nothing.  Thus  the  fight  was 
prolonged.  But  dissensions  began  to  take  place  among 
the  striking  employes.  They  saw  that  their  positions 
were  being  well  filled  by  strangers,  some  of  their  families 
began  to  suffer,  and  with  some  it  was  work  or  starve.  A 
few  of  the  men  finally  made  written  applications  for  their 
old  positions.  The  company  finally  hired  a  few  of  their 
old  men;  then  a  regular  stampede  began,  and  the  back- 
bone of  one  of  the  most  remarkable  boycotts  ever  wit- 
nessed was  broken.  The  union,  as  a  union,  made  all 
kinds  of  overtures  to  have  the  men  taken  back  and  given 
their  old  positions,  but  in  each  case  the  company  refused 
to  even  listen  to  them.  Their  reply  was,  "We  have  ali 
the  men  we  want,  and  until  vacancies  occur,  will  have  no 
use  for  more  men." 

Out  of  120  men  now  in  the  service  of  the  Youngstown 
Street  Railway  Company,  but  twenty-seven  are  men  that 
were  formerly  employed  by  it.  Out  of  200  applications 
the  question  of  wages  was  only  raised  by  two.  Thus  it 
will  be  seen  that  the  men  were  glad  to  get  back  on  any 
terms. 

After  the  strike  was  hopelessly  lost  to  the  union,  the 
unions  of  Youngstown  officially  declared  the  boycott  off, 
and  to  show  how  successful  the  boycott  had  been,  it  is 
only  necessary  to  make  the  following  statement:  On  the 
last  day  of  the  strike,  the  company's  gross  receipts  were 
$65.  The  first  day  after  the  boycott  was  declared  off  the 
receipts  were  $95,  the  second  day,  $160,  and  the  third 
day  the  receipts  reached  their  normal  condition. 

Thus  ended  one  of  the  most  useless  contentions  be 
tween  the  employer  and  the  employed  ever  witnessed. 
The  railroad  company  lost  thousands  of  dollars  in  loss  of 
business,  the  employes  lost  good  positions  and  thousands 
of  dollars  in  wages,  while  the  city  of  Youngstown  is  also 
seriously  injured  both  in  prosperity  and  reputation. 

Mr.  Anderson,  the  general  manager,  says  the  new 
men  are  doing  extremely  well,  in  many  cases  much  better 
than  their  old  men  did.  He  says  their  repair  shop  shows 
a  decrease  of  nearly  50  per  cent,  in  equipment  needing 
repairs. 
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Correspondence. 

Communications  on  all  subjects  of  Interest  to  street  railway  managers  are 
solicited.  Names  ol  correspondents  may  be  withheld  from  publication  if  de- 
sired, but  must  be  known  to  the  editors.  The  correspondent  alone  Is  responsi- 
ble for  his  statements  and  opinions,  not  the  editors. 


Eighth    Annual   Meeting  of   the  International 
Street  Railway  Association. 


On  Board  S.  S.  "  Persia," 
Atlantic  Ocean,  September  4,  1894. 
Editor  Street  Railway  Journal: 

In  this  practical  age  of  ours  one  must  needs  make  an 
apology  or  give  a  reason  for  everything  he  does,  and  so 
at  the  outset  my  reason  for  writing  to  you  is,  to  oblige 
the  friend  who  asked  me,  that  is,  yourself.  The  reason  I 
went  to  Europe  is  this:  Ever  since  the  organization  of  the 
Union  Internationale  Permanente  de  Tramways  I  have 
been  annually  invited  by  T.  Nonnenberg,  Esq.,  the  general 
secretary,  to  attend  the  General  Assembly.  This  union  is 
to  the  continent  of  Europe  what  the  American  Street 
Railway  Association  is  to  the  United  States  and  Canada. 
It  likewise  holds  one  general  meeting  annually.  Avery 
pleasant  friendship  had  sprung  up  between  the  secre- 
taries of  these  societies,  cemented  by  other,  as  well  as  pro- 
fessional, relations,  and  I  was  specially  desirous  of  meeting 
my  friend  personally. 

This  year  the  General  Assembly  met  at  Cologne,  or, 
as  the  Germans  call  it,  Koln,  Germany.  It  so  happened, 
for  the  first  time  since  the  organization  of  the  Union,  that 
I  could  get  away  to  attend  one  of  these  meetings.  I  was 
not  slow,  you  may  be  sure,  to  avail  myself  of  the  opportu- 
nity, especially  as  I  believed  there  were  some  good  ideas 
to  be  obtained  from  attending  the  Cologne  meeting,  which 
would  be  helpful  to  our  American  Association. 

Accordingly,  I  set  sail  for  Hamburg  on  Friday,  July 
27,  and  after  an  uneventful  voyage,  the  ship  sailing,  as  it 
were,  on  the  North  River  all  the  way,  we  reached  Queens- 
town  the  second  Sunday  following.  Leaving  140  steerage 
passengers  there,  we  encountered  the  only  rough  sea  on 
the  whole  trip,  which  lasted  as  far  as  the  English  Chan- 
nel. Two  days  later,  having  sailed  across  the  lower  end 
of  the  North  Sea,  we  arrived  at  Hamburg,  much  rested 
in  mind  and  body.  I  say  we,  for  I  have  been  accompanied 
by  my  eldest  son,  a  lad  of  nineteen,  a  six-footer,  by-the- 
way,  earnest,  thoughtful  and  ambitious,  with  eyes  and 
ears  open  for  all  that  came  his  way. 

Europe,  every  nook  and  corner  of  it,  has  been  so  often 
described  by  readier  pens  than  mine,  why  should  I  stop  to 
tell  of  our  trip  ere  we  reached  our  objective  point, 
Cologne?  And  yet  I  cannot  pass  it  by  without  so  much  as 
saying  a  word;  perhaps  more  than  a  word.  I  was  greatly 
impressed  with  the  beauty  of  Hamburg.  Bordering  on 
the  Outer  and  Inner  Alsters  (two  connecting  lakes  in  the 
heart  of  the  city  affording  a  circumference  drive  of  three 
miles),  are  many  very  handsome  residences  set,  as  they 
are,  in  gardens  of  rare  flowers,  laid  out  with  exquisite 
taste  and  tended  with  the  greatest  care..  The  Dutch 
cities,  Amsterdam,  the  Hague  and  Rotterdam,  all  of  which 
we  saw  hastily,  are  "  queer,  quaint  and  curious."  Cities 
abounding  in  canals,  taking  the  place  of  streets,  are  not 
plentiful  in  America,  and  they  appeared  very  strange  to 
us.  The  windmills  of  Holland  are  a  characteristic  feature 
of  the  Netherlands — you  see  them  everywhere.  Perhaps 
no  country  has  its  soil  more  faithfully  and  plentifully 
irrigated  than  Holland. 

At  Antwerp,  that  quaint  old  city,  in  its  ancient  Cathe- 
dral is  one  of  the  most  renowned,  if  not  indeed  the  most 
celebrated  painting  in  the  world,  "The  Descent  From  the 
Cross,"  Rubens'  masterpiece.  There  is  in  progress  there, 
as  you  know,  an  International  Exposition  of  great  merit. 
Not  so  great  as  our  World's  Fair  at  Chicago,  to  be  sure, 
its  buildings  not  to  be  mentioned  in  the  same  sentence, 
but  notwithstanding,  a  great  collection  of  the  world's 
handiwork,  such  as  a  week  would  not  suffice  even  to  begin 
to  see. 

Brussels  is  a  city  beautiful  in  situation,  in  the  lofty 
grandeur  of  its  public  buildings  and  charming  parks. 
Here,  as  in  Hamburg,  electricity  has  a  foothold  in  the 
matter  of  surface  traction.  One  from  America  is  impressed 
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with  the  statement  that  on  the  whole  continent  there  are 
but  260  kilometers  of  overhead  electric  construction,  while 
in  America  there  are  9,600  kilometers!  This  is  the  more 
remarkable  when  it  is  remembered  that  electric  traction 
had  its  birth  in  Europe.  For  the  most  part  the  cars  are 
drawn  by  horses;  oftener  one  horse  than  two,  but  always 
with  a  conductor,  and  the  cars  are  usually  smaller  than 
our  two  horse  cars,  though  larger  than  the  one  horse 
car  in  America.  When  the  fare  is  paid  the  conductor 
invariably  gives  a  ticket  to  the  passenger,  on  which  is 
marked  the  point  of  boarding.  This  ticket  must  be  kept, 
and  is  subject  to  inspection  by  a  ticket  examiner  later  on, 
who  takes  your  ticket,  looks  at  it,  in  some  cases  tearing  off  a 
small  piece,  and  then  returns  it  to  you.  I  wonder  how  Amer- 
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system  imposed  upon  them.  I 
am  surprised  to  see  how  quick- 
ly the  conductor  is  able  to 
collect  the  fare,  make  the 
change,  open  his  ticket  book, 
mark  the  boarding  point  with 
his  pencil,  sometimes  mark- 
ing the  point  of  destination 
also,  put  away  his  pencil, 
detach  and  hand  the  ticket 
to  the  passenger.  A  perfect 
system  for  the  company,  but 
rather  too  much  of  a  good 
thing  for  an  American  to  be 
obliged  to  carry  a  t'eket  as  an 
evidence  that  he  has  paid  his 
fare,  under  penalty  of  paying 
again,  should  his  ticket  be  lost. 
Thus  quickly  have  we  reached  Cologne  and  become 
domiciled  in  the  Dom  Hotel,  one  of  the  finest  hostelries 
on  the  Continent  and  just  under  the  shadow  of  the  great 
Cathedral.  This  was  the  favorite  hotel  for  the  delegates 
from  other  cities,  so  we  felt  that  we  were  "  in  the  swim," 
especially  when  we  saw  our  names  published  in  the  list 
of  those  present,  which  included  representatives  from  no 
less  than  ten  countries. 

We  were  most  cordially  and  hospitably  received. 
The  great  sister  association  across  the  ocean  was  being 
honored  in  their  royal  treatment  of  one  of  its  officers,  and 
nothing  was  too  good  for  us.  To  all  the  meetings,  excur- 
sions, collations  and  banquets,  the  latchstring  was  always 
outside  the  door  for  us,  and  we  had  but  to  walk  in  and 
be  at  home,  so  brotherly  was  the  greeting. 

When  the  opportunity  came  at  one  of  the  banquets,  I 
expressed  my  heartfelt  appreciation  of  the  kindness  and 
courtesy  so  generously  and  considerately  bestowed  upon  us, 
and  recognized  therein  the  honor  paid  the  American  Street 
Railway  Association.  I  had  in  a  measure  anticipated  the 
consideration  shown  me,  and  had  learned  a  poem  entitled 
'  Dem  Vaterland."  I  knew  it,  as  we  used  to  say  when 
children,  "  by  heart,"  and  so  I  put  my  heart  into  its  reci- 
tation. What  was  my  delight  at  its  conclusion  to  have 
gentlemen,  and  ladies  too,  come  from  all  parts  of  the 
room  to  clink  glasses  with  mine,  in  response  to  my  toast  to 
The  Fatherland." 

One  friend  said:  "  Sie  haben  den  Vogel  geschossen," 
meaning  as  we  would  say,  "bagged  our  game,"  while  an- 
other said  to  me  he  could  not  find  language  to  express 
his  feelings,  adding  that  he  had  not  been  so  moved  before 
in  fifteen  years.  How  was  that  for  America  and  the  Am- 
erican Street  Railway  Association? 

Everywhere  in  Europe  an  American  is  impressed 
with  the  fact  that  a  European  enjoys  life  as  he  goes 
along.  He  has  learned  the  lesson  that  Young  America 
has  not  yet  learned,  that  "  all  work  and  no  play  makes 
Jack  a  dull  boy."  So  in  the  annual  Union  meeting  he 
works  in  the  morning  (neither  does  he  play  while  working) 
and  when  the  morning  session  closes,  his  pleasure  begins. 
The  rest  of  the  day  and  evening  are  devoted  to  excursions 
and  delightful  social  gatherings,  in  which  wife  and  sweet- 
heart join,  to  make  the  occasion  a  lasting  memory  through 
the  year,  and  mayhap  for  all  time. 

Pardon  the  digression,  but  will  the  trip  to  Mt.  Vernon 
and  Marshall  Hall  ever  be  effaced  from  the  memory  of 
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those  who  had  that  rare  pleasure  on  that  perfect  October 
day?  Not  while  reason  lasts.  You  will  remember  my 
conversation  with  you  on  this  point  in  connection  with 
the  meetings  of  our  Association,  that  the  annual  meeting 
should  last  nearly,  if  not  quite,  a  week,  so  that  the  busi- 
ness in  hand  should  not  be  made  such  hard  work,  but 
really  all  of  it,  business  as  well  as  the  excursions,  be  a 
pleasure  and  delight.  Instead  of  the  hurried,  rushing 
work  we,  because  we  are  Americans,  are  in  the  habit  of 
doing  at  our  meetings,  let  us,  like  the  Europeans,  make 
them  hereafter  equally  enjoyable  as  theirs.    Why  not? 

Does  not  the  man  who  journeys  from  San  Francisco 
to  Boston,  to  attend  a  two  days'  session,  consider  that  he 
has  paid  rather  dear  for  his  whistle?  How  much  more  in- 
teresting too  would  the  exposition  of  street  railway  sup- 
plies be  made  with  a  week's  exhibit,  than  with  one  lasting 
but  a  third  of  that  time! 

The  Continental  Union  started  its  meeting  on  Monday 
morning  with  an  all-day  excursion,  visiting  the  electric 
tramway  of  Remscheid,  the  electric  cog-railway  of  Bar- 
men and  the  Barmen-Elberfeld  Tramway  installation. 
This  was  in  every  respect  a  delightful  and  memorable 
trip.    From  Tuesday  through  Friday  there  was  a  session 
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o'clock.  An  early 
hour  to  begin  you 
will  say,  but  that 
is  the  European 
way,  and  then 
there  was  to  be 
but  one  session  a 
day,  and  impor- 
tant subjects  were 
to  be  reported  upon  and  discussed.  Under  a  similar 
plan  of  one  session  a  day  in  America,  I  should  be  in 
favor  of  commencing  at,  say,  9  o'clock.  Tuesday  after- 
noon was  devoted  to  visiting  the  street  railways  and 
their  plants  in  Cologne.  The  newest  open  cars  in  the 
company's  service  were  gaily  decorated  with  greens  and 
flowers.  It  would  have  done  your  heart  good  to  see  the 
horses,  they  looked  so  handsome  in  their  new  harness; 
and  the  drivers  and  conductors,  all  in  new  uniforms  of  a 
bluish  gray,  made  altogether  a  sensation,  as  the  party 
passed  through  the  streets  of  the  famous  city.  Cologne, 
let  me  say,  once  famed  for  its  dirt,  is  now  one  of  the 
handsomest  cities  in  Europe,  its  new  residence  quarter, 
developed  within  the  last  fifteen  years,  comparing  favor- 
ably with  that  of  any  other  European  city.  The  character 
of  the  pavement,  its  smoothness,  whether  of  stone,  wood 
or  macadam  and  its  scrupulous  cleanliness,  in  nearly  all 
foreign  cities,  impresses  one  most  favorably.  Surely  in 
the  matter  of  frequent  slushing  of  gutters  from  the  water 
mains,  as  well  as  in  the  building  of  perfect  roadways,  Am- 
erica has  much  to  learn  from  Europe.  If  the  state  of  civ- 
ilization of  a  people  be  gauged  by  its  roads,  Europe  is  far 
in  advance  of  America.  Whatever  question  there  may  be 
as  to  the  former  part  of  the  proposition,  there  is  none  at 
all  as  to  the  latter.  Wednesday  afternoon  was  occupied  in 
visiting  manufacturing  establishments  at  Ehrenfeld  and 
Dentz,  which  were  replete  with  interest  and  instruction. 

Thursday  afternoon  was  the  red  letter  day  of  the 
meeting.  After  an  hour's  ride  to  Bonn  we  were  taken  by 
the  Bonn  tramway  and  steam  dummy  road,  skirting  the 
romantic  Rhine,  to  Mehlem,  where  we  were  ferried  across 
the  river  to  Konigswinter  in  the  heart  of  the  Rhineland. 
From  here  we  made  the  ascent  by  a  cog  railway  to  the 
summit  of  Drachenfels,  one  of  the  Siebengebirge  (Seven 
Mountains),  where  a  sumptuous  lunch  was  provided. 
After  making  the  descent,  we  ascended,  also  by  a  cog 
railway,  Petersberg,  another  of  the  Seven  Mountains, 
and  from  its  summit  obtained  a  never-to-be  forgotten 
view  of  the  Rhineland  as  it  stretched  out  for  miles  and 
miles  before  our  enraptured  vision.  After  the  banquet 
each  carried  a  lighted  Chinese  lantern  down  the  mount- 
ain to  the  river,  where  we  all  boarded  the  Rhine  steamer 
"  Elsa."  Rockets,  bombs,  Greek  fire  and  guns  saluted 
us  at  different  points  along  the  river.  We  reached 
Cologne  about  midnight,  after  a  day  of  unbounded 
enjoyment. 


Friday  afternoon  was  given  over  to  individual 
visitation  of  the  curiosities  of  Cologne,  and  in  the 
evening  the  official  banquet  was  given  at  the  Casino. 
It  is  needless  to  say  the  dinner  was  fit  for  the 
Emperor.  Ohligsberger  of  the  vintage  of  1886  and 
Ranenthaler  of  1884  !  Brothers  Kerper  and  Sage  and 
Odell,  why  were  you  not  with  me  on  that  "  rich,  rare  and 
racy "  occasion  to  help  me  out?  "The  feast  of  reason 
and  flow  of  soul  "  continued  long  into  the  night,  and  it 
was  a  joyous  occasion  to  me,  no  longer  a  stranger  in  a 
strange  land,  but  one  of  a  company  of  friends.  Many 
expressed  the  desire  that  the  American  Street  Railway 
Association  would  some  time  invite  the  Union  to  attend 
one  of  its  annual  meetings.  One  gentleman  said  to  me 
"That  would  be  an  International  Union,  indeed."  Were 
such  an  invitation  extended,  say,  a  year  or  more  in  ad- 
vance, I  have  no  doubt  that  several  would  make  strong 
efforts  to  attend. 

Saturday  was  devoted  all  day  to  either  of  two  excur- 
sions, one  to  visit  the  steel  works  of  Hoerde  and  the  elec- 
tric tramway  at  Dortmund,  the  other  to  visit  the  Phcenix 
Steel  Works  at  Laar,  and  the  electric  tramway  at  Essen. 
You  paid  no  money,  and  you  took  your  choice  just  the 
same.  Thus  was  the  week  spent.  Briefly  only  have  I 
sketched  it,  for  even  the  Street  Railway  Journal,  with 
its  hundred  or  so  pages,  has  a  limit  for  such  a  communica- 
tion as  mine. 

One  feature  of  this  Union  I  am  led  to  remark  upon, 
namely,  the  membership  of  individuals.  There  are  active 
and  associate  members.  The  active  members  are  the 
tramway  companies  only.  The  associate  members  are 
individuals  or  firms  or  companies,  other  than  tramway 
companies.  The  fees  for  both  classes  are  the  same.  The 
discussions  are  participated  in  by  the  representatives  or 
delegates  of  active  members  only,  unless  associate  mem- 
bers are  requested  to  take  part.  Voting  on  all  questions 
is  confined  to  the  representatives  of  active  members  only. 

I  made  diligent  inquiry  in  regard  to  this  dual  mem- 
bership, and  was  assured  that  it  was  altogether  satisfactory. 
"The  proof  of  the  pudding's  in  chewing  the  string,"  and 
hence,  on  the  lines  laid  down  by  the  European  Association, 
associate  membership  may  become  helpful,  strengthening 
the  Association,  bringing  many  into  closer  and  more 
friendly  relations  by  their  becoming  an  integral,  actual 
part  of  the  society. 

I  believe  that  my  visit  to  the  Eighth  General  Assembly 
of  the  Union  Internationale  Permanente  de  Tramways 
has  been  of  lasting  benefit  to  me,  and  I  trust  will  inure  to 
the  advancement  of  the  best  interests  of  the  American 
Street  Railway  Association. 

I  am  consciously  proud  of  the  fact  that  our  Associa- 
tion deservedly  stands  the  peer  of  any  industrial  society 
in  the  land.  In  the  administration  of  its  affairs,  its  officers 
have  always  kept  it,  "  like  Caesar's  wife,  above  reproach," 
and  not  only  jealous  of  its  integrity,  but  have  steadily 
sought  to  raise  the  Association  to  the  highest  standard. 

But  as  Aunt  Samantha,  Josiah  Allen's  Wife,  would 
say:  "  I'm  ruminatin,"  and  as  my  letter  is  already  too  long, 
I  must  hasten. 

From  Cologne  to  Strassburg.  What  shall  I  say  of  the 
Rhine!  Its  ivy  clad  castle  ruins  of  centuries  long  past; 
its  "  Bingen,  fair  Bingen,"  and  a  hundred  other  like  pretty 
villages;  its  vine-terraced  mountains;  in  a  word,  the  em- 
bodiment of  romance  and  the  picturesque.  Better  to 
have  said  nothing,  than  to  have  said  so  little,  you  will  say. 

Antwerp  has  her  Cathedral,  Cologne  her  Dom  and 
Strassburg  her  Miinster.  I  climbed  the  towers  of  all  three. 
The  first  two  call  for  steady  plodding;  the  last  for  the 
sailor's  nerve,  until  finally  you  stand  on  the  very  pinnacle, 
and  look  out  upon  a  picture  that  repays  the  weary  effort 
and  the  test  of  grit.  And  the  clock,  that  marvel  of  human 
genius!  We  stood  with  uncovered  heads  and  watched  the 
figures  in  their  lifelike  movements;  the  planets  in  their 
relative  positions  with  respect  to  the  sun,  the  wondrous 
mechanism  that  works  out  to  a  second  more  calculations 
in  which  time  is  concerned,  than  can  be  enumerated  in 
the  space  covered  by  this  letter,  long  as  it  is;  and  then 
remember  that  it  is  adjusted  for  1,000  years,  and  you  will 
not  wonder  that  we  journeyed  300  miles  to  see  it. 

Paris,  the  gay  city  of  the  continent.   Two  days  there! 
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Why  did  we  go  there  at  all  when  we  could  stay  so  short  a 
time?  "Better  have  loved  and  lost  than  ne'er  to  have 
loved  at  all."  The  sands  of  inexorable  time  were  fast 
running  out  when  we  must  be  again  on  the  sea  speeding 
homewards.  August  28  our  ship  was  to  sail.  We  must 
see  what  we  can  of  Paris;  and  we  saw  much.  The  Eiffel 
Tower  with  its  summit  in  the  clouds!  What  profound 
respect  must  one  have  for  this  triumph  of  engineering 
skill!  Not  that  it  is  beautiful,  but  mighty  and  soul  stir- 
ring as  you  mount  higher  and  higher,  by  foot  as  high  as 
you  can,  and  then  by  elevator  until  you  are  as  high  as  the 
pigeon  seldom  flies,  900  ft.  above  the  ground,  or  three 
times  as  high  as  Trinity  steeple,  New  York. 

Memory  carried  me  back  to  twenty-four  years  almost 
to  a  day.  Sunday,  September  2,  1870,  the  day  the  Republic 
was  born,  the  day  after  the  battle  of  Sedan,  when  a  young 
fellow  in  an  excited  Parisian  crowd.  The  gates  of  the 
Tuileries gardens  opposite  the  Place  de  la  Concorde,  were 
broken  in,  and  we  rushed  down  the  long  avenue,  the  mili- 
tary on  the  Palace  steps,  instead  of  shooting,  permitting  us 
to  pass  through  the  Chamber  of  Deputies  and  out  on  the 
square  beyond.    An  eventful  day  indeed. 

Now  again  I  stood  in  Paris  on  a  Sunday  morning  at 
the  same  hour  of  the  day,  and  saw  within  the  once  Impe- 
rial Gardens  a  candy  woman  selling  cheap  cakes  and 
fruit  for  a  sou  up,  and  my  mind  reverted  to  the  rocket- 
like splendor  of  Napoleon's  empire;  of  the  beauty  of 
Eugenie,  of  the  brave  Prince  Imperial,  and  then  of  their 
ignominious  downfall  and  death,  and  those  lines  of  Gray 
forced  themselves  upon  me: 

"The  boast  of  heraldry,  the  pomp  of  power, 
And  all  that  beauty,  all  that  wealth  e'er  gave. 

Await  alike  the  inevitable  hour. 

The  paths  of  glory  lead  but  to  the  grave." 

"Ruminatin' agin!  "  It  is  harder  to  stop  sometimes 
than  to  start.  When  your  eyes  meet  these  lines  I  will  be 
again,  God  willing,  "in  the  land  of  the  free  and  the  home 
of  the  brave."  Sincerely  yours, 

Wm.  J.  Richardson. 


Recent  Improvements  in  Cable  Traction. 


By  G.  W.  McNulty. 


While  the  title  of  this  paper  is  very  general,  it  must  be  understood 
that  the  paper  will  be  limited  to  a  description  of  those  improvements 
which  have  been  embodied  in  the  Broadway  cable  road  of  New  York 
City.  This  limitation  will  perhaps  appear  reasonable  when  it  is  under- 
stood that  the  most  recently  completed  road  on  the  most  important 
thoroughfare  of  the  New  World  might  naturally  be  expected  to  contain 
all  the  latest  improvements.  Indeed,  in  view  of  the  writer's  connection 
with  the  Broadway  road  from  start  to  finish,  he  could  hardly  describe 
as  an  improvement  something  not  used  on  that  road  without  having  to 
explain  why  it  was  not  used — a  task  that  might  sometimes  be  awkward 
and  occasionally  invidious. 

What,  therefore,  are  considered  to  be  the  more  important  improve- 
ments adopted  in  the  construction  will  be  briefly  described  under  the 
following  heads: 

1.  Power  Houses.  2.  Power  Plants.  3.  Cables.  4.  Vault  Work. 
5.  Track  Work.    6.  Cars.    7.  Car  Barns. 

It  must  be  distinctly  stated  that  originality  is  not  claimed  for  these 
improvements.  Many  of  them  had  already  been  used  on  other  roads, 
but  not  so  long  that  they  could  not  properly  be  called  "  recent."  Also 
of  those  used  on  the  Broadway  road,  the  writer,  while  he  had  to  decide 
as  to  the  adoption  of  all,  does  not  claim  to  have  originated  all,  or  even 
most  of  them.  He  was  fortunate  in  being  able  to  surround  himself 
with  able  assistants,  and  to  their  suggestions  many  of  these  improve- 
ments are  due.  It  is,  however,  very  difficult  to  give  exactly  due  credit 
in  all  cases  for  improvement,  often  the  outcome  of  prolonged  discussion 
and  experiment,  and  to  avoid  possible  injustice  to  any,  the  above  gen- 
eral acknowledgment  will  aloi.e  be  made. 

To  those  who  may  not  think  that  some  of  the  devices  hereinafter 
described  are  improvements  at  all,  it  can  only  be  said  that  perfect 
unanimity  of  opinion  on  such  points  is  not  to  be  expected,  and  if,  in 
adopting  and  describing  such  devices  the  writer  is  only  credited  with 
having  honestly  exercised  his  best  judgment,  and  incidentally  adding 
something  to  the  sum  of  our  knowledge  of  that  difficult  subject,  the 
cable  road,  he  will  be  more  than  satisfied. 

1.  Improvements  in  Power  Houses. — As  the  upper  part  of  the 
Houston  Street  power  house  was  to  be  rented  for  store  and  office  busi- 
ness, it  was  important  that  no  vibration  from  the  machinery  should  be 
perceptible  above  the  basement.  Also,  as  the  driving  plant  had  to  be 
installed  and  started  before  the  building  was  completed  above  the  first 
floor,  and  was  everywhere  pierced  by  columns  supporting  the  upper 
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floors,  there  was  danger  that  with  the  imposition  of  the  additional  load 
of  eight  more  stories,  the  compression  of  the  soil  might  disturb  the 
machinery  foundation  and  throw  the  shaft  bearings  out  of  line.  For- 
tunately, the  remedy  for  both  evils  was  the  same,  namely  to  isolate  the 
column  foundations,  which  were  composed  of  "  1"  beam  grillages  resting 
on  concrete.  This  was  accomplished  by  surrounding  each  foundation 
by  a  steel  cylinder  driven  to  its  full  depth,  six  feet,  into  the  sand.  The 
machinery  foundations  rested  entirely  on  the  sand  outside  of  the  cylin- 
der, and  where  necessary  the  column  foundations  were  bridged  over  by 
"  I"  beams.  The  cylinder  made  a  sort  of  slip  joint  between  the  sand 
inside  and  out,  so  that  they  could  settle  independently  of  each  other. 
The  result  was  very  satisfactory.  There  has  been  no  trouble  from 
vibration,  or  disturbance  of  the  alignment  of  the  shaft  bearing. 

The  ventilation  of  the  power  room  of  the  Houston  Street  station  was 
a  somewhat  difficult  problem,  which  has  not  indeed  been  entirely  solved, 
but  it  may  be  of  interest  to  note  the  provision  originally  made  for  it. 
The  power  plant  occupies  the  entire  basement,  which  is  about  forty  feet 
deep,  and  almost  entirely  below  the  street  level.  It  is  in  plan  about 
125  X  200  ft. ,  the  side  and  both  ends  fronting  on  the  street.  The  boiler 
room  extends  across  the  rear  of  the  basement,  and  is  separated  from 
the  machinery  room  by  a  brick  paitition,  in  which  four  openings  were 
left  for  as  many  disk  fans  of  an  aggregate  capacity  of  about  200,000 
cu.  ft.  per  minute,  sufficient  to  change  the  air  of  the  entire  machinery 
room  every  three  minutes.  This  would  undoubtedly  have  kept  the  room 
comfortable  in  the  hottest  weather.  The  air  was  to  be  discharged  into 
the  boiler  room,  where  it  would  have  had  the  effect  of  assisting  the 
draft,  as  well  as  reducing  the  temperature,  since  being  drawn  so 
rapidly  through  the  machinery  room,  it  could  not  become  much  heated 
in  transit.  To  insure  a  uniform  circulation  of  the  cool  air,  it  was  to 
have  been  drawn  in  through  openings  just  above  the  front  sidewalk. 
Suitable  screens,  and  if  need  be,  the  use  of  the  front  walk  for  a  settling 
chamber,  were  relied  on  to  obviate  any  trouble  from  dust.  Air  could 
also  have  been  drawn  down  from  the  roof  of  the  building  through  the 
shaft  containing  the  cylinders  of  piping  for  the  hydraulic  elevators, 
but  while  a  cool  and  a  purer  supply  could  thus  have  been  obtained,  it 
would,  from  the  location  of  the  shaft,  have  required  ducts  in  the  base- 
ment to  insure  proper  distribution,  and  there  would  have  been  danger 
of  piercing  the  cylinders,  etc.,  in  cold  weather.  The  first  plan  of  mov- 
ing the  air  in  mass  from  front  to  rear,  by  forcing  it  through  an  other- 
wise airtight  partition,  would,  it  is  believed,  have  given  good  results, 
and,  as  far  as  known,  is  novel. 

Provision  for  the  health  and  comfort  of  the  men  was  also  made  by 
ample  bathrooms  and  convenient  and  well  ventilated  clothes  lockers. 

At  the  Houston  Street  station  the  coal  was  dumped  into  vaults 
under  the  rear  sidewalk  wall,  which  were  high  enough  above  the 
boiler  room  floor  to  permit  the  coal  to  run  out  into  wheelbarrows 
from  which  it  was  shoveled  into  the  furnaces,  the  only  handling  it 
received  in  ordinary  circumstances.  Hoppers  under  each  furnace  dis- 
charged the  ashes  into  wheelbarrows  whence  they  were  dumped  into 
the  foot  of  a  link  belt  elevator  and  raised  to  a  bin  from  which  they 
were  discharged  into  carts  in  the  rear  driveway,  all  without  handling. 
A  reserve  of  several  hundred  tons  of  coal  is  kept  in  some  lower 
vaults  from  which  it  can  be  wheeled  to  the  elevator  above  mentioned, 
and  raised  above  the  driveway  and  discharged  by  a  chute  into  barrels 
on  the  boiler  room  floor.  An  important  part  of  the  equipment  of  a 
power  house  is  the  system  of  hoists  by  which,  not  only  the  repairs  and 
renewals  of  the  plant,  but  also  its  installation  is  vastly  facilitated.  The 
time  saved  by  such  appliances  is  of  special  importance,  where,  as  on  the 
Broadway  cable  road,  no  stoppage  of  the  machinery  can  be  permitted. 

At  the  51st  Street  power  house,  where  there  were  no  columns,  it  was 
easy,  by  means  of  trolleys  running  on  fixed  and  traveling  beams  to 
command  every  part  of  the  room,  and  by  the  use  separately  or  in  com- 
bination of  a  five  and  a  ten  ton  hoist  to  lift  and  transport  any  weight  up 
to  fifteen  tons. 

This  arrangement  has  practically  nearly  the  convenience  of  a 
large  traveling  crane  at  very  much  less  cost  and  has  the  additional 
advantage  that  it  can  be  used  in  two  places  at  the  same  time,  and  can- 
not be  disabled  by  a  single  breakdown. 

At  the  Houston  Street  power  house  the  multitude  of  columns,  com- 
bined with  the  limited  headroom,  made  any  complete  system  of  trolley 
hoists  out  of  the  question,  but  by  placing  a  trolley  girder  over  the 
line  of  the  engine  shaft,  and  one  over  each  line  of  the  cable  driver  shafls, 
and  a  pair  of  trolley  girders  over  the  jackshaft,  it  was  possible  to  lift 
any  portion  of  these  shafts  or  their  attachments,  and  carry  it  to  the  side 
of  the  room  where  it  could  be  conveniently  got  at,  or  removed.  By  a 
combination  of  four  ton  hoists  it  is  possible  to  lift  sixteen  tons  at  the 
jackshaft  and  eight  tons  at  any  of  the  other  shafts.  Separate  trolley 
beams  are  provided  for  each  engine  to  lift  cylinder  heads  and  pistons. 
In  the  51st  Street  house  a  steam  capstan  and  a  pair  of  winch  heads, 
running  at  different  speeds,  has  been  found  very  convenient  in  the 
rapid  handling  of  heavy  weights  and  in  pulling  and  hauling  around  the 
floor.  Unfortunately  there  was  no  good  place  for  anything  of  the 
kind  at  Houston  Street. 

2. — Improvements  in  Power  Plants.  Following  the  course  of  the 
power  from  the  coal  through  the  cable  to  the  car,  we  find  on  each 
boiler  an  automatic  valve,  so  called,  through  which  the  steam  passes  on 
its  way  to  the  main.  In  its  ordinary  operation  it  is  simply  a  check 
valve  in  case  of  a  rupture  of  any  part  of  a  boiler,  to  prevent  all  the  rest 
of  the  battery  from  blowing  through  the  injured  one.  There  is  noth- 
ing new  about  this,  but  the  valve  is  so  managed  that  by  moving  a  small 
lever  it  will  also  automatically  close  against  the  pressure  of  the  steam,  and 
by  having  the  levers  of  all  the  valves  on  a  battery  of  boilers  connected 
together  by  a  single  chain  which  may  be  led  to  any  convenient  place,  it 
is  possible  in  case  a  steam  main  bursts  or  a  general  smashup  occurs  in 
the  engine  room  to  safely  and  certainly  shut  off  all  the  boilers  in  a  very 
few  seconds  by  a  single  pull  of  the  chain.  Happily  no  accident  has 
occurred  to  demonstrate  the  utility  of  this  device,  but  such  tests  as  we 
have  been  able  to  give  it  otherwise  seem  to  leave  no  doubt  of  its  effi- 
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ciency,  and  the  knowledge  that  it  is  there  ready  for  use  will  give 
increased  confidence  in  the  time  of  threatened  danger. 

Following  the  power  through  the  engines,  which  present  no  novel 
features,  we  come  to  the  transmitting  gear  connecting  them  to  the  cable 
drivers.  Here  rope  drivers  were  adopted,  not  only  to  avoid  noise 
and  vibration  incident  to  the  use  of  gearing  which,  as  before  stated, 
would  have  been  very  objectionable  in  a  building  used  foi  business 
purposes,  but  to  give  a  degree  of  flexibility  in  the  relative  motions  of 
the  cable  drivers  that  could  not  otherwise  have  been  obtained. 

This  latter  object  was  obtained  by  transmitting  power  to  each 
shaft  of  the  cable  drivers  by  a  separate  set  of  cotton  ropes  whose  elas- 
ticity permitted  instantaneous  slight  changes  in  the  relative  speed  of 
the  drivers  to  accommodate  sudden  changes  in  the  stress  on  the  cable 
due  to  the  variations  in  load,  but  also  allowed  a  slight  and  continuous 
difference  in  that  relative  speed  if  required  to  compensate  for  the 
shrinkage  or  creep  of  the  cable  due  to  reduced  tension  as  it  leaves  the 
drivers.  A  continuous  variation,  however  slight,  in  the  relative  speed 
of  drivers  without  slip  of  the  cotton  ropes  does  not  at  first  sight  seem 
possible  without  corresponding  vibration  in  the  ratio  of  the  diameters, 
but  a  little  study  of  the  conditions  which  are  obtained  while  transmit- 
ting power  by  an  elastic  medium  will  show  that  such  variations  of  speed 
cannot  be  avoided  it  the  resistance  varies.  In  this  case  such  variations 
accomplish  measurably  the  purpose  of  loose  differential  rings  in  avoid- 
ing undue  stress  on  the  cables  while  passing  over  the  drivers,  and  the 
unequal  wear  of  the  grooves  resulting  therefrom.  An  experience  of 
over  a  year  shows  that  the  grooves  wear  very  uniformly. 

Another  feature  of  the  plant  that  has  been  carefully  studied,  has 
been  the  interchangeability ,  so  to  speak,  of  its  different  parts.  By  this 
is  not  meant  the  ability  to  move  and  replace,  but  to  make  a  variety 
of  different  combinations,  so  that  the  plant  can  never  be  totally  dis- 
abled by  a  single  accident.  For  instance,  in  the  Houston  Street  plant, 
there  are  four  engines  and  four  cable  drivers,  and  any  engine  can  be 
connected  to  any  pair  of  drivers,  making  sixteen  possible  combinations. 
All  important  pipes  are  also  duplicated,  so  that  really  our  only  sole 
dependence  may  be  said  to  be  the  smokestack. 

The  signal  system  is  believed  to  be  a  marked  improvement  over 
anything  that  has  been  done  before,  and  while  a  large  part  of  it  is  nec- 
essarily connected  with  the  street  work,  it  may  on  the  whole  be  the 
best  described  here.    Its  operation  is  as  follows: 

When  an  employe  wishes  to  communicate  with  the  power  house, 
he  goes  to  one  of  the  signal  boxes,  which  are  located  a  few  hundred 
feet  apart  and  just  outside  the  train  rail;  he  lifts  a  small,  cast  iron 
cover,  opens  the  box  inside  and  pulls  a  handle  a  certain  number  of 
times,  corresponding  to  the  signal  he  wishes  to  send  in.  In  the  en- 
gine room  a  large  gong  strikes  the  same  number  and  a  hand  on  a 
large  dial  points  to  the  corresponding  signal.  When  this  has  been 
done,  the  number  of  the  box  from  which  the  signal  has  been  sent  in 
is  struck  on  a  small  gong  and  at  the  same  time  both  numbers  are 
printed  on  a  tape  for  future  reference.  Besides  the  usual  signals  for 
starting  or  stopping  the  cable,  etc.,  and  sending  assistance,  provision 
is  made  for  "  plugging  in"  a  portable  telephone  at  any  signal  box.  A 
separate  signal  system  is  provided  for  each  of  the  three  cable  divisions. 

3.  Improvements  in  Cables. — There  is  nothing  novel  about  the 
cables,  except  their  size — one  and  a  half  inches  diameter — which  is  be- 
lieved to  be  larger  than  any  previously  used  on  street  railways.  Those 
on  the  lower  sections  are  about  four  miles  long,  and  at  a  speed  of  six 
miles  an  hour  and  forty  seconds  headway,  may  sometimes  be  hauling 
as  many  as  sixty  cars  at  once.  Doubtless,  a  one  and  a  quarter  inch  rope 
would  have  been  strong  enough,  as  well  as  cheaper  and  lighter,  but  it 
would  have  stretched  nearly  50  per  cent,  more  under  varying  loads, 
giving  a  more  irregular  motion  to  the  cars,  and  increasing  the  travel  of 
the  tension  weights  and  the  wear  on  the  cable  drivers.  Its  durability 
would  for  this  reason  have  perhaps  been  decreased  and  in  an  even 
greater  ratio,  and  as  frequent  change  of  cables  is  a  serious  incon- 
venience, as  well  as  expense,  the  larger  cable  will  probably  prove 
cheaper  as  well  as  better. 

The  large  cables  weigh  nearly  forty  tons  each,  a  little  over  that 
indeed  when  mounted  on  the  spools  for  shipment.  They  are  delivered 
by  a  floating  derrick  to  a  special  truck  on  which  they  are  hauled  to  the 
power  station  by  many  pairs  of  horses.  There  a  square  cast  iron  shaft 
is  put  through  the  square  hole  in  the  spool  and  secured  and  centered 
by  cast  iron  wedges  drawn  together  by  large  bolts.  The  spool  is  then 
mounted  in  a  wrought  iron  frame,  the  pillow  block  having  sperical  bear- 
ings so  that  no  cramping  of  the  shaft  can  occur.  The  old  rope  is  then 
cut,  and  the  new  one  having  been  led  over  permanant  sheaves  to  the 
tension  run  is  spliced  on  the  other  end  of  the  old  rope,  brought  up  over 
the  other  permanent  sheaves  to  a  reel  on  which  it  is  wound  by  a  pair 
of  engines  geared  to  it,  and  having  sufficient  power  to  draw  the  old 
rope  out  and  the  new  one  in  without  assistance  from  the  main 
engines.  The  shears,  used  to  cut  the  old  rope  into  convenient  lengths 
for  handling,  can  also  be  used  for  shearing  and  punching  metal  plates, 
often  very  convenient  in  repairing. 

With  these  arrangements  an  old  rope  can  be  drawn  out  and  a  new 
one  substituted  and  started  up  and  the  cars  shifted  over  to  it  in  a  very 
short  lime  and  without  the  gripmen  being  aware  that  any  change  has 
been  made.  The  old  rope  can  be  cut  up  at  leisure,  being  wound  off 
by  reversing  the  engines  that  wound  it  on. 

4.  Improvements  in  Vault  Work.  —  Under  this  head  is  included  all 
work  below  the  street  surfice,  except  that  immediately  connected  with 
the  track.  Perhaps  the  most  important  improvement  here  was  the 
side  motion  gypsy.  In  this  device,  the  cable  as  it  enters  the  conduit 
and  just  before  it  is  engaged  by  the  grip,  goes  over  a  vertical  sheave 
which  carries  the  cable  at  the  proper  height  to  enter  the  grip  which, 
after  it  has  passed  the  sheave,  strikes  a  lever  which  forces  the  sheave 
horizontally  into  the  conduit  and  lays  the  cable  in  the  open  jaws  of  the 
grip.    When    the  grip  leaves  the  lever  the  sheave  is  withdrawn  by  a 


spring.  The  arrangement  is  entirely  automatic  and  has  worked  very 
well;  it  cannot,  however,  be  used  except  where  the  cable  enters  the  con- 
duit. 

Another  gypsy,  intended  for  use  in  all  parts  of  the  line,  raised  the 
cable  from  below  the  grip  by  a  spiral  wheel  which,  while  revolving,  had 
the  requisite  lateral  motion  given  by  cams  on  its  shaft.  The  motive 
power  was  supplied  by  cable  which  entered  a  V  groove  in  the  spiral, 
and  at  the  last  of  the  revolution  compressed  a  spring  which,  when 
released  by  the  passage  of  the  next  grip,  threw  che  spiral  into  part 
engagement  with  the  cable.  The  device  was  ingenious,  and  for  a  time 
worked  well,  but  as  its  operation  depended  entirely  on  the  friction  of  the 
cable  in  the  groove,  it  was  soon  found  that  when  the  rope  became  well 
lubricated  and  the  groove  a  little  worn  its  action  was  unreliable  and  its 
use  was  discontinued.  This  gypsy  being  actuated  only  by  the  live  cable, 
could  not  under  any  circumstances  throw  it  in  the  dead  one,  a  point  of 
much  importance  where  two  cables  are  run  in  the  same  conduit. 

Another  gypsy  has  since  been  devised  which  can  also  be  placed  on 
any  part  of  the  line,  which  will  automatically  select  the  right  cable, 
and  is  much  simpler  in  construction,  as  well  as  more  reliable  in  opera- 
tion. As  it  has  not  yet  been  protected  by  patent,  its  operation  will  not 
be  further  described. 

The  problem  of  "floating"  a  hundred  feet  or  so  up  a  1  per  cent, 
grade  from  the  middle  to  the  lower  section  of  cables  in  front  of  the 
Houston  Street  power  house  received  much  attention.  Although  it 
was  believed  that  it  could  be  successfully  done,  it  was  feared  that  where 
so  many  vehicles  are  passing  frequent  delays  must  occur  from  obstruc- 
tions of  various  kinds;  so  to  avoid  the  trouble  and  expense  of  keep- 
ing men  and  horses  on  hand  in  case  of  any  emergency,  a  so  called 
"  lazy  chain  "  was  installed.  This  consisted  of  a  heavy  endless  chain 
of  the  link-belt  type  running  in  a  trough  under  the  slot  and  just  below 
the  grips,  which  were  to  be  engaged  by  projecting  hooks  attached  to  the 
chain  and  held  up  by  springs  to  permit  them  to  recede  when  the  grips 
moved  faster  than  the  chain,  and  when  the  cars  slowed  down  they 
would  catch  and  propel  it.  To  enable  the  gripman  to  stop  after  the 
lazy  chain  had  caught,  the  chain  was  driven  through  a  friction  clutch 
adjusted  to  slip  if  the  gripman  put  on  the  brake,  and,  as  an  additional 
precaution,  and  to  prevent  the  friction  clutch  from  being  destroyed  by 
a  long  stoppage  of  the  car,  a  reducing  valve  was  put  on  the  steam  pipe 
by  which  the  pressure  was  kept  too  low  to  permit  the  engine  to  slip  the 
clutch  for  more  than  one  or  two  revolutions.  As  the  engine  was 
double,  it  would  start  again  as  soon  as  the  brake  was  taken  off  the 
car,  so  that  as  far  as  the  gripman  was  concerned  its  manipulation  was 
much  the  same  as  if  he  had  hold  of  the  cable  or  was  on  a  down  grade. 

Fortunately,  further  experience  showed  that  with  proper  care  the 
track  could  be  kept  clean,  so  that  the  cars  would  always  float  over  with- 
out trouble,  especially  as  in  reaching  this  point  they  were  gripped  to  a 
high  speed  cable  which  gave  the  requisite  velocity. 

A  modification  of  this  device,  with  the  lazy  chain  working  in  a  hori- 
zontal position,  was  intended  to  be  used  to  operate  a  curved  cut-off  or 
short  circuit  at  Bowling  Green  or  State  Street  in  case  of  accident  or 
congestion  at  South  Ferry,  but  that  also  has  so  far  proved  unnecessary. 

As  it  was  very  difficult  to  lubricate  by  hand  the  bearings  of  the  de- 
flecting wheels  in  the  vaults  while  in  motion,  a  grease  reservoir  was 
clamped  to  some  convenient  point  on  the  V  frame  and  connected  to 
the  bearings  by  lead  pipes,  through  which  the  grease  was  forced  at  in- 
tervals by  screwing  down  on  a  piston  in  the  reservoir  and  directed  by 
cocks  to  the  upper  or  lower  bearings  as  required. 

5.  Improvejnents  in  Track  Work. — The  first  and  greatest  improve- 
ment was  in  the  rails,  which  were  especially  designed  for  this  road. 
To  simplify  the  yokes  they  were  made  of  the  same  depth,  and  for  con- 
venience of  paving  that  depth  was  made  seven  inches.  In  the  slot  rail 
to  secure  a  good  support  for  the  paving  blocks,  the  web  was  made  ver 
tical,  with  very  satisfactory  results.  The  head  of  the  tram  rail  was 
made  with  a  groove  just  large  enough  to  take  the  wheel  flanges  and 
enable  them  to  crowd  out  the  dirt,  but  too  small  to  permit  a  wagon 
tire  to  catch  in  it.  The  flange  was  five  inches  wide,  and  contained 
enough  metal  to  bring  the  vertical  axis  down  to  pretty  near  the  center 
of  depth,  thus  giving  a  very  efficient  girder  section.  The  joint  was 
made  by  a  combination  of  a  pair  of  four  hole  splice  plates,  with  a  Mc- 
Conway  &  Torley  clamp,  the  former  taking  the  transverse  and  the 
latter  the  shearing  stress  and  together  making  a  very  effective  joint. 
Owing  to  lugs  on  the  yokes,  and  to  the  tie  rods  supporting  the  slot 
rail  being  half  way  between  the  yokes,  the  tram  rail  joints  had  to 
be  one-quarter  of  a  yoke  space,  or  thirteen  and  a  half  inches,  away  from 
the  yoke  center,  being  thus  not  exactly  suspended  or  supported.  The 
result  was  satisfactory. 

All  slot  rail  joints  were  made  on  the  yokes  and  no  splice  plates 
were  used  ;  only  a  larger  and  stronger  washer  being  placed  on  the  tie 
rod  supporting  the  joint.  This  has  answered  fairly  well.  A  drop 
forged,  three  hole  splice  plate  joint,  originally  designed  for  the  Broad- 
way slot  rail,  is  being  used  on  the  uptown  extensions  with  promise  of 
very  good  results. 

The  substructure  presents  some  very  novel  features.  Stout  cast 
iron  yokes  were  used  wherever  practicable,  primarily  of  three  standard 
types,  namely,  for  straight  track,  surface  crossings  and  curves,  the  lat- 
ter weighing  nearly  twice  as  much  as  the  others.  Some  modifications  of 
these  had  to  be  made  in  complicated  structures,  but  the  number  of  spec- 
ial cast  yokes  was  kept  as  small  as  possible,  special  wrought  iron  yokes 
being  freely  used  in  all  difficult  constructions.  In  fact,  throughout  the 
entire  work  all  details  were  standardized  wherever  practicable.  In  the 
surface  crossings,  for  instance,  a  typical  structure  was  designed  for  a 
square  crossing,  and  crossings  of  any  other  style  or  combination  of 
sizes  on  double  tracks  were  made  by  a  slight  change  in  the  details,  for 
which  no  special  drawing  was  required.  Crossing  yokes  were  made 
flush  on  top  and  kept  low  enough  to  permit  the  use  of  heavy  sole  plates 
under  the  rails.  A  number  of  holes  cored  in  the  top  flange  of  the 
yokes  permitted  the  secure  attachment  of  the  sole  plates  in  almost  any 
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position.  In  this,  as  in  other  special  constructions,  the  perpendicular 
web  of  the  slot  rail  greatly  facilitated  all  attachments  thereto. 

Cable  crossings,  which  for  sake  of  distinction  were  called  intersec- 
tions, were  provided  for  at  23d  Street  and  at  Sixth  Avenue,  but  fortu- 
nately their  use  has  not  been  required.  With  the  possible  exception  of 
fenders,  perhaps  no  other  subject  received  so  much  attention  from  the 
noble  army  of  inventors  as  did  the  cable  crossings.  We  planned,  how- 
ever, where  a  cable  had  to  be  dropped,  to  simply  "  float"  over,  which 
our  experience  at  Houston  Street  shows  to  be  always  easily  practicable 
at  the  points  mentioned.  With  an  automatic  release,  to  be  described 
later,  and  an  automatic  gypsy,  as  before  noted,  the  whole  problem, 
both  of  construction  and  operation,  at  cable  intersections  becomes  very 
simple. 

Crossovers  from  one  track  to  another  were  always  made  with 
wrought  iron  yokes.    They  presented  no  other  novel  features. 

Surface  turnouts  were  made  with  tongue  switches  in  place  of  run- 
offs, to  secure  better  support  for  the  wheels,  and  most  of  the  latter 
tongues  were  secured  by  a  locking  pin  that  could  be  readily  withdrawn 
from  the  surface,  so  that  the  tongue  could  be  easily  removed  and  re- 
placed without  disturbing  the  pavement. 

In  cable  turnouts,  of  course,  the  slot  switch  was  the  most  difficult 
problem,  but  it  was  very  satisfactorily  solved  by  making  the  point  of  the 
tongue  stationary  and  throwing  the  grip  shank  into  the  proper  slot  by 
movable  pieces  working  under  the  head  of  the  slot  rail,  or  in  special 
boxes  and  arranged  to  support  the  slot  tongue  when  at  rest.  Of  course 
the  slot  and  track  switches  were  connected  so  as  to  work  together, 
and  no  case  has  yet  occurred  where  the  grip  has  taken  the  wrong  slot. 
They  have  also  stood  up  very  well  under  the  heavy  traffic  of  lower 
Broadway,  which,  it  maybe  remarked,  is  often  more  destructive  to 
track  work  than  the  cable  cars  themselves. 

Before  coming  to  the  curves  the  carriers  should  be  mentioned, 
since,  though  possessing  no  very  novel  features,  they  have  worked  very 
satisfactorily.  To  save  journal  friction  and  especially  to  reduce  the 
slip,  which  occurs  when  the  cable  first  touches  the  carrier  after  having 
been  lilted  off  by  the  grip,  and  which  by  its  multitudinous  repetition 
becomes  a  serious  source  of  wear,  they  were  made  as  light  as  possible. 
They  were  cast  with  solid  arms  and  heavy  chills.  As  with  the  duplex 
system,  each  carrier  had  to  be  to  one  side  of  the  center  of  the  conduit; 
the  size  of  the  shaft  bearings  was  made  proportional  to  the  weight  they 
carried  so  as  to  secure  uniformity  of  wear.  Both  bearings  were  con- 
tained in  one  bracket  so  as  to  insure  proper  position  and  alignment, 
and  each  bracket,  secured  from  slipping  by  steady  pins,  rested  on  an 
angle  iron  frame  at  three  points  only  so  as  to  prevent  chattering. 

Curves  are  the  bete  noir  of  the  cable  road  ;  their  construction  is  its 
most  serious  problem.  It  is  probable  but  for  the  curves  there  would 
be  a  dozen  cable  roads  where  there  is  now  only  one,  but  to  have  to  go 
fast  just  where  you  ought  to  go  slow,  to  be  in  constant  danger  of  hav- 
ing your  cable  stranded  if  a  careless  or  rattled  gripman  opens  his  grip 
ever  so  little,  and  to  have  to  put  a  whole  machine  shop  underground  at 
every  change  of  alignment  are  such  serious  and,  so  far,  unsurmount- 
able  evils,  that  it  argues  much  for  the  inherent  merits  of  the  cable  road 
that  they  have  not  discredited  it  altogether.  It  must  be  confessed  that 
there  are  no  good  curve  constructions;  some  are  less  bad  than  others, 
that  is  all,  and  even  the  least  objectionable  are  vastly  complicated  by 
the  duplex  system.  That  used  on  the  Broadway  road  was  as  simple  as 
any,  and,  as  curve  constructions  go,  has  worked  very  well.  Two 
sheaves,  one  for  each  cable,  are  carried  in  a  frame  secured  between 
adjacent  yokes  so  that  it  can  be  readily  removed  for  repairs  or  renewals. 
Indeed  some  such  arrangement  was  necessitated  by  the  fact  that  we 
had  to  put  the  curve  construction  in  the  street  before  the  curve  mech- 
anism was  fairly  designed,  so  that  provision  for  its  subsequent  addition 
had  to  be  made.  This  is  a  fair  illustration  of  the  conditions,  probably 
too  painfully  familiar  to  most  of  you,  under  which  such  work  is  often  if 
not  usually,  performed  ;  the  draughting  room  struggling  hard  to  keep  up 
with  work  already  done,  instead  of  having  complete  and  harmonious 
plans  prepared  in  advance,  and  the  engineer  expected  to  achieve  just 
as  satisfactory  results  as  if  sufficient  time  had  been  allowed  him  to  see 
the  end  from  the  beginning  and  plan  accordingly.  In  the  present  case 
circumstances  more  than  individuals  were  responsible  for  the  unfort- 
unate conditions. 

But  this  is  a  digression  to  what  is  neither  recent  nor  an  improve- 
ment in  cable  construction. 

To  return  to  our  curve  construction.  In  order  to  get  the  wheels 
on  separate  shafts  instead  of  on  the  same  pin,  it  was  necessary  to  stag- 
ger them,  as  they  could  not  be  far  apart  vertically.  In  this  way  either 
sheave  could  be  removed  while  the  other  was  running.  Lubrication 
was  effected  through  pipes,  the  soft  grease  being  forced  from  the 
reservoir  by  a  weighted  plunger.  An  angle  iron  guide,  bolted  to  the 
yokes  in  short  lengths,  took  the  side  pressure  of  the  grip,  while  the 
edge  of  a  flat  bar,  extending  in  sections  between  the  sheaves  for  the 
whole  length  of  the  curve,  guided  each  cable  into  its  pioper  place.  To 
get  the  cable  started  on  the  right  side  of  this  bar  at  the  entrance  of 
each  curve,  a  so  called  "flipper"  was  employed.  This  was  a  novel  feat- 
ure, and  deserves  a  moment's  notice.  It  really  was  an  extension  of  the 
flat  bar  or  cable  guide  above  mentioned,  having  a  partial  rotation  on 
an  axis  parallel  to  the  adjacent  tangent.  It  was  projected  into  the 
conduit  between  the  cables,  being  kept  out  by  a  spring  which  per- 
mitted it  to  recede  while  the  grip  passed,  but  held  it  closely  in  con- 
tact therewith  at  a  point  between  the  cables  so  that  the  inner  cable 
was  kept  above  it  and  the  outer  one  below,  thus  preventing  the  live 
cable  from  riding  on  the  dead  one,  which  would  have  done  serious  mis 
chief.  As  a  moving  part  kept  in  place  by  a  spring  and  struck  with 
some  force  by  the  passing  grips  many  hundred  times  a  day,  it  was 
adopted  with  some  reluctance,  but  its  action  has  proved  very  satisfactory. 

6.  Improvements  in  Curs. — While  the  grip  is  the  fundamental  feat- 
ure of  the  car  and,  therefore,  comes  logically  under  this  head,  it  is  also 
the  heart  of  the  cable  road  as  far  as  its  design  is  concerned,  the  nucleus 
around  which  all  the  rest  of  the  structure  aggregates  and  the  ultimate 


factor  of  the  whole  work.  It  may  be  said  in  planning  any  machine 
or  structure — and  a  cable  road  is  both — that  part  which  is  most  closely 
controlled  by  the  conduions  of  the  problem  to  be  solved  should  be  first 
designed.  The  essential  condition  of  the  cable  road  problem  is  that 
there  must  be  some  means  by  which  a  street  car  can  grasp  or  release 
at  will  a  moving  cable.  The  street  car  and  the  moving  cable  are 
simple  problems  taken  separately.  The  difficulty  lies  in  their  combi- 
nation ;  in  a  cable  road  it  is  the  grip  which  effects  that  combination,  and 
it  follows  that  in  planning  a  cable  road  the  grip  should  be  first  selected 
or  designed ,  and  all  other  parts  so  arranged  as  to  secure  its  highest  effi- 
ciency. Unfortunately,  in  the  Broadway  road,  through  a  peculiar  com- 
bination of  circumstances,  which  need  not  now  be  rehearsed,  the  grip 
was  not  fully  designed  until  the  road  was  nearly  completed.  This  nec- 
essarily much  complicated  the  design  of  the  conduit  and  its  attach- 
ments, as  provision  had  to  be  made  for  some  possible  conditions  of 
the  grip  which  were  afterwards  found  to  be  unnecessary,  while  the  de- 
sign of  the  grip  was  hampered  by  the  development  of  unforeseen  con- 
ditions for  which  the  conduit  as  built  did  not  adequately  provide. 
Fortunately,  by  much  patient  study  and  some  experimenting,  it  was 
found  possible  to  devise  a  very  satisfactory  grip,  whose  more  impor- 
tant features  will  be  briefly  described. 

First.  As  it  had  to  be  able  to  take  a  rope  on  either  side  and  go 
either  end  first,  the  grip  was  necessarily  quadri-sy mmetrical  in  plan, 
with,  of  course,  a  pair  of  jaws  on  each  side,  both  pairs  moving  together. 
Contrary  to  the  more  common  practice,  the  lower  jaws  remain  station- 
ary. This  was  done  partly  to  reduce  the  depth  of  the  conduit,  which 
on  Broadway  was  a  most  important  consideration,  but  more  especially 
to  reduce  the  slip  of  the  cable  on  the  carriers  as  it  trails  from  the  grip. 
This,  as  before  noted,  is  in  the  aggregate  a  serious  source  of  wear  to 
both  cable  and  carrier,  and  its  amount  in  each  case  is  obviously  in 
direct  proportion  to  the  length  of  time  that  the  two  are  out  of  contact, 
which  in  turn  is  approximately  proportioned  to  the  height  that  the 
cable  is  lifted  by  the  grip.  The  jaws  are  lined  by  steel  dies  rolled  from 
rail  billets,  which  have  given  very  good  results.  The  shanks  were  of 
structural  steel,  and  have  also  done  well.  At  the  end  of  each  cable 
section,  and  also  in  case  ot  prolonged  stops,  it  is  necessary  that  the 
gripman  should  be  able  to  drop  the  cable  altogether.  Suitable  provi- 
sion was  made  for  this,  but  it  was  early  foreseen  that  it  was  not  safe  to 
place  entire  dependence  on  the  gripman's  care,  whose  attention  was 
liable  to  be  distracted  at  the  critical  moment,  and  whose  neglect  was 
certain  to  wreck  the  grip  if  it  did  not  strand  or  break  the  cable.  An 
automatic  trip  was  therefore  added,  actuated  by  inclined  projections  in 
the  conduit,  which  ensure  the  release  of  the  cable  at  all  desired 
points. 

Some  of  the  grips  first  supplied  did  not  have  this  device,  and  its 
value  was  abundantly  demonstrated  by  the  accidents  which  occurred 
through  lack  of  it.  As  several  devices  have  been  proposed  whereby 
the  grip  can  be  made  to  pick  up  the  cable  at  any  point,  a  feature  at 
first  sight  of  much  value,  it  may  be  worth  while  to  say,  first,  that  where 
cars  are  run  on  such  short  headway  as  on  the  Broadway  road,  should  it 
be  lost,  it  will  be  but  a  fraction  of  a  minute  before  the  following  car 
will  be  ready  to  push  the  temporarily  disabled  one  to  the  next  gypsy 
where  the  cable  can  be  regained.  Next,  to  permit  the  jaw  to  get  under 
the  cable  at  all  points,  would  require  either  a  deeper  conduit  than  was 
practicable  in  view  of  the  underground  obstructions  on  Broadway  or, 
much  more,  cleaning  of  the  same.  Last,  but  not  least,  all  carriers 
would  have  to  be  carefully  protected  from  damage  by  the  grip,  a  mat- 
ter of  considerable  expense  and  one  which  would  seriously  interfere 
with  keeping  the  conduit  clean.  Concentric  wheels  were  used  (or 
operating  both  grip  and  brake  as  requiring  less  room  for  their  opeia- 
tion  and  permitting  greater  range  of  motion  and  consequently  power, 
and  a  more  delicate  manipulation  of  the  grip  when  "  stealing  "  or  run- 
ning slower  than  the  cable,  as  is  so  very  often  necessary  on  lower 
Bioadway.  They  are  for  these  reasons  easier  for  the  gripmen,  and 
hence  preferred  by  them.  While  not  quite  so  prompt  as  the  lever,  no 
trouble  from  that  source  has  been  experienced,  and  the  starting  and 
stopping  of  the  car  is  less  jerky. 

The  brakes  offer  no  special  features.  Some  air  brakes  have  been 
tried  with  satisfactory  results,  but  the  advantage  has  not  been  sufficient- 
ly marked  to  warrant  their  general  adoption. 

The  cars  have  been  lighted  with  compressed  gas  on  the  Pintsch 
system,  which  has  proved  very  satisfactory,  and  is  believed  to  have 
been  here  used  for  the  first  time  in  street  cars. 

The  heating  question  has  received  very  careful  attention,  and  sev- 
eral tests  of  different  systems  have  been  made.  Some  method  of  hot 
water  storage  has  promised  the  best  results,  but  the  difficulty  of  charg- 
ing on  such  short  headway  would  be  very  great,  and  the  experience  of 
one  winter  would  seem  to  prove  that  with  a  road  carrying  so  few  long 
trip  passengers  heated  cars  are  not  necessary. 

7.  Improvements  in  Car  Barns,  etc. — An  extensive  and  elaborate 
structure  for  the  storage  of  cars  has  been  very  carefully  designed,  but 
has  not  yet  been  erected.  Its  dimensions  will  be  about  200  X  600  ft. 
by  100  ft.  high.  Its  most  noticeable  feature  will  be  a  combined  transfer 
turntable  now  partly  installed  and  designed  to  be  operated  by  electri- 
city, but  at  present  moved  by  hand  gearing.  To  handle  cars  in  and  out 
of  the  barn,  it  is  proposed  to  use  two  or  three  small  motors  driven  by 
storage  batteries,  compressed  air  or  superheated  water.  To  bring  out 
a  car,  the  motor  goes  after  it  and  brings  it  out  to  the  transfer  turntable 
near  the  front  of  the  building.  This  not  only  shifts  it  to  the  proper 
track  to  run  out,  but,  rotating  100  degs.,  puts  the  motor  in  position  to 
push  the  car  out  onto  the  line  and  come  back  for  the  next  one  without 
switching.  Of  course,  in  running  cars  in,  the  operations  are  exactly 
reversed  and  the  turntable  then  prevents  the  motor  from  being  shut  in 
by  the  car  it  has  handled. 

On  the  upper  floors  plain  transfer  tables  traverse  the  center  of  the 
building,  connecting  with  a  car  elevator  at  each  side,  while  smaller 
motors  or  lazy  ropes  would  handle  the  cars  on  the  floor  tracks. 

Turntables  would  not  be  required  here  as,  if  lazy  ropes  were  not 
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used,  the  motor  belonging  to  the  floor  could  always  be  placed  near 
the  transfer  table  opposite  the  track  onto  which  the  next  car  was  to  be 
run. 

There  is  necessarily  some  complication  of  track  work  in  front  of 
the  car  barn,  and  all  switches  there  are  operated  by  one  man  in  an 
elevated  cab  overlooking  the  whole  street  at  that  point,  which  has 
proved  a  very  satisfactory  arrangement.  Suitable  inspection  pits  and 
a  well  appointed  machine  shop  equipped,  not  only  for  the  repair,  but 
also  lor  the  manufacture  of  grips  when  needed,  complete  the  present 
installations  at  the  car  barn. 

In  conclusion,  I  may  say  that  if  the  foregoing  looks  too  much  like 
a  descriptive  eulogy  of  the  Broadway  road,  I  was  limited  by  the  sub- 
ject assigned  to  me  to  the  record  of  improvements  only,  so  that  an 
impartial  account  of  its  shortcomings  as  well  as  its  successes  was  not 
to  be  expected.  It  is  very  easy  now  to  see  where  many  things  might 
have  been  made  better,  and  even  where  some  supposed  improvements 
have  not  realized  all  the  expectations  that  were  formed  for  them.  The 
next  cable  roads  should  be  better  than  this,  whoever  builds  them,  and 
no  one  will  be  quicker  than  the  writer  to  appreciate  the  magnitude  of 
the  difficulties  which  future  improvements  must  surmount,  or  to  give 
hearty  credit  to  the  man  or  men  who  may  accomplish  it. 

One  difficulty,  however,  ascertained  in  the  construction  of  the 
Broadway  road,  can  never  exist  to  a  like  extent  elsewhere.  I  allude  to 
the  underground  obstructions,  of  subways,  gas,  water  and  steam  pipes, 
pneumatic  tubes,  sewers  and  other  matters  too  numerous  to  mention, 
which  had  accumulated  in  three  centuries  of  the  growth  of  a  vast 
metropolis.  Their  removal  alone  would  have  been  a  formidable  task, 
but  as  almost  all  of  them  had  to  be  kept  in  use  while  the  removal  was 
going  on,  and  the  street  traffic  had  to  be  continued  as  well,  the  writer 
is  inclined  to  look  back  on  this  part  of  the  work  with  a  feeling  akin  to 
astonishment  at  its  successful  accomplishment  in  so  short  a  time.  To 
construct  and  put  in  running  order  through  such  a  labyrinth,  a  compli- 
cated machine  five  miles  in  length  to  be  jointly  operated  by  an  army 
of  engineers  and  gripmen  with  reasonable  precision  and  freedom  from 
derangement,  is  an  achievement  of  which  any  corporation  may  well  be 
proud. 


Taxation.* 


By  Allen  Ripley  Foote. 


Taxes: —  What  Are  They? 

1.  The  many  questions  involved  in  the  subject  of  taxation  cannot  be 
effectively  discussed  without  a  preparatory  agreement  as  to  the  meaning 
of  the  word  "  tax."  The  courts  frequently  make  law  radically  different 
in  effect  from  what  those  who  design  the  measure  intended  it  to  be, 
through  construing  the  meaning  of  the  words  used.  The  law  is  not 
the  act  as  engrossed,  certified  to,  approved  and  filed  with  the  Secretary 
of  State  ;  it  is  the  Constitutional  provision  and  the  legislative  enact- 
ment as  construed  by  the  courts.  Words  used  in  organic  or  legislative 
measures  should  be  given  an  exact  meaning,  so  that  the  spirit  of  the 
measure  can  neither  be  evaded  by  taxing  authorities  nor  changed  by 
judicial  construction.  This  will  make  it  certain  that  the  law  will  have 
the  effect  designed  by  those  who  formulated  it.  The  necessity  for  this 
precaution  is  thoroughly  demonstrated  by  the  experience  of  every 
community.  The  objects  for  which  taxpayers'  money  can  be  expended 
under  the  elastic  title,  ''  For  the  Support  of  the  Government  and  Other 
Public  Purposes ,"  are  so  many,  and  the  opportunities  for  doing  a  good 
turn  for  party  workers,  personal  friends  and  dear  relations,  through 
the  distribution  of  public  funds  by  vote  winning  measures  are  so  great, 
it  is  not  the  part  of  vvisdom  to  expect  the  kind  of  human  nature  that  is 
subjected  to  such  pressure  and  temptation,  to  be  limited  by  any  consid- 
eration less  circumscribed  than  that  of  legal  honesty.  Whatever  the  law 
will  permit  them  to  do,  in  the  matter  of  collecting  and  spending  tax- 
payers' money,  all  taxing  authorities  will  do. 

2.  Taxing  authorities  evade  levying  direct  taxes  in  every  possible 
way,  because  every  dollar  collected  by  direct  taxation,  as  it  is  taken 
from  the  taxpayer  carries  with  it  his  close  scrutiny  of,  if  not  earnest 
protest  against,  the  way  in  which  the  tax-spender  uses  his  money.  To 
avoid  the  inconvenience  of  showing  that  public  funds  are  properly  used, 
and  to  provide  for  liberal  appropriations  at  the  same  time,  taxing  au- 
thorities have  been  forced  to  exhaust  every  discoverable  means  for 
squeezing  income  out  of  a  subject  after  it  has  paid  a  direct  property 
tax.  The  usual  device  is  to  resort  to  charges  made  for  various  reasons 
and  called  "  fees,"  "  licenses,"  "  excise,"  "  payments  in  gross  amount 
or  annual  rentals,  proportionate  share  of  the  receipts  or  a  combination 
of  such  methods  as  compensations  for  franchise  rights,"  "  location  per- 
mits," "  inspection  charges,"  or  other  designations.  When  appeals 
have  been  made  to  the  courts  for  relief  from  burdens  so  laid,  the  relief 
has  not  always  been  granted,  because  the  courts  have  illogically  held 
that  charges  designated  by  other  names  than  that  of  "  tax"  are  not 
taxes  and,  therefore,  must  be  paid,  although  a  direct  tax  on  the  prop- 
erty employed  in  the  industry  has  been  paid.  Guided  by  such  deci- 
sions, all  that  it  is  necessary  for  any  taxing  authority  to  do,  unless  the 
word  "  tax"  is  designed  by  law,  in  order  to  avoid  a  constitutional  pro- 
vision or  a  legislative  enactment  designed  to  establish  the  principle  of 
the  equal  taxation  of  all  property,  is  to  designate  the  charges  made  by 
some  name  other  than  "  tax." 

3.  Justice  determines  the  character  of  an  act  by  its  purpose  and 
effect.  The  purpose  of  a  charge  by  a  taxing  authority  is  to  secure  an 
income  "  for  the  support  of  the  Government  and  other  public  pur- 
poses." The  effect  of  the  charge  is  to  take  by  authority  of  law  a  por- 
tion of  private  property  and  devote  it  to  "  the  support  of  the  Gov- 
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eanment  and  other  public  purposes."  This  is  taxation,  and  should  be 
so  defined  by  law  in  order  to  make  all  measures  pertaining  to  taxation 
definite,  so  that  they  cannot  be  easily  evaded  by  taxing  authorities  nor 
changed  by  judicial  construction.  This  may  be  effected  by  a  Consti- 
tutional provision  which  shall  declare  that: 

All  charges  for  the  support  of  the  Government  of  the  State  and  of  all 
political  divisions  thereof  and  for  all  public  purposes  are  taxes." 

Taxes: — How  Should  They  be  Assessed? 

1.  The  object  of  government  is  to  establish  justice.  This  object  can- 
not be  realized  unless  all  laws  enacted  for  the  government  of  society  are 
just.  The  spirit  of  justice  is  equity,  not  equality.  The  Government 
requires  for  its  support  and  other  public  purposes  a  financial  service. 
Such  a  service  must  be  laid  on  property.  To  be  just,  all  measures  for 
the  assessment  of  taxes  should  claim  payment  at  a  uniform  rate  per 
cent,  upon  the  value  of  all  property  within  the  jurisdiction  of  the  taxing 
authority.  A  measure  for  the  assessment  of  taxes,  laying  the  charge 
on  all  men  equally,  on  the  ground  that  all  men  are  or  should  be  equals 
before  the  law,  would  be  manifestly  unjust.  Such  a  measure  would  not 
be  tolerated  for  a  day  in  any  civilized  community.  In  the  domain  of 
personal  duties  all  men  are  equal  before  the  law.  The  next  step  of 
progress  is  to  fix  in  the  organic  law  with  equal  certainty  the  affirmation 
that  in  the  domain  of  financial  duties  ail  property  shall  be  equal  before 
the  law.  Under  this  affirmation  all  property  will  be  held  for  the  sup- 
port of  the  Government  and  all  other  public  purposes,  equally  pledged 
dollar  with  dollar.    This  is  equity. 

2.  A  standard  valuation  must  be  established  before  a  measure  de- 
signed to  tax  all  property  equally  can  be  carried  into  effect.  The 
attainment  of  absolute  justice  i?  not  possible.  Value  is,  and  must  ever 
remain  a  comparative  term.  The  only  way  to  express  value  is  in  the 
terms  of  our  monetary  system,  the  dollar,  its  multiples  and  its  divi- 
sions. An  inequality  in  assessment  necessarily  produces  an  inequality 
in  the  charge,  and  would  thus  result  in  injustice  being  done. 

3.  With  the  standard  for  valuation  fixed  and  the  assessment  made, 
the  next  act  is  to  distribute  the  total  amount  required  for  the  service 
of  the  Government,  equally  over  the  total  amount  of  the  assessed 
valuation  of  all  property  within  its  jurisdiction.  In  doing  this  an  allow- 
ance must  be  made  for  the  factor  of  error  caused  by  delinquent  tax- 
payers, so  that  the  amount  certain  to  be  promptly  received  will  be 
equal  to  the  amount  required.  This  adjustment  is  easily  made,  if  hon- 
estly made,  by  making  the  tax  levy  at  a  uniform  rate  per  cent,  on  the 
assessed  value  of  all  property. 

4.  It  may  now  be  affirmed: — (A)  That  all  charges  for  the  support 
of  the  Government,  and  for  all  other  public  purposes  are  taxes. 

(B)  That  all  property  shall  be  assessed  at  its  full  value  in  current 
funds. 

(C)  That  the  tax  levy  shall  be  laid  at  a  uniform  rate  per  cent,  on 
the  assessed  value  of  all  property. 

Taxes: —  W hat  is  Property? 

1.  There  is  an  important  and  far  reaching  necessity  for  a  clear  con- 
struction of  the  meaning  of  the  word  "property"  whenever  it  appears 
in  tax  measures.  So  long  as  the  standard  of  honesty  in  practical  use 
is  that  of  enacted,  instead  of  natural  law,  crafty  men  will  protect  them- 
selves from  suffering  the  results  of  their  dishonesty  by  seeking  to  make 
dishonest  measures  legal,  and  honest  minded  but  not  well  informed 
men  will  govern  their  actions  by  such  measures,  never  suspecting  their 
dishonesty.  The  levying  of  indirect  taxes  through  calling  the  charge 
by  some  name  other  than  a  tax,  is  one  method  whereby  the  payment 
ot  just  taxation  is  evaded.  Another  method  is  to  call  property,  for  the 
purpose  of  taxation,  that  which  is  not  property.  If  the  fictitious  prop- 
erty so  assessed  is  10  or  15  per  cent,  of  the  whole  valuation,  then 
those  who  pay  the  charges  on  fictitious  property,  pay  more  than  their 
proportionate  share.  This  is  not  just,  In  the  light  of  this  fact  the 
necessity  for  strictly  defining  the  meaning  of  the  word  "property"  is 
clear. 

2.  The  inherent  quality  of  things  of  value,  which  constitutes 
them  property,  is  the  exclusive  right  of  possession,  of  ownership.  The 
natural  right  of  ownership  is  the  right  of  a  laborer  to  possess  unmo- 
lested the  results  of  his  labor.  This  protection  is  one  factor  in  cost  of 
government.  If  Government  establishes  justice,  the  protection  offered 
by  it  to  the  possession  and  ownership  of  property  will  be  certain,  and 
its  cost  will  be  the  lowest  practicable. 

3.  The  factors  which  combine  to  create  property  and  give  it  value 
may  be  briefly  recapitulated.  A  natural  product  upon  which  labor 
has  been  expended  is  a  commodity  possessing  the  first  factor  of  value. 
When  the  commodity  is  desired  by  others  and  can  be  exchanged  for 
another  commodity  having  labor  value,  it  acquires  exchange  value. 
The  desire  of  others  to  possess  the  commodity,  combined  with 
their  ability  to  give  value  in  exchange  for  it,  gives  it  a  market 
value.  When  the  government  gives  proof  of  ownership  and  pro- 
tects the  right  of  ownership  so  as  to  make  it  secure,  the  commod- 
ity obtains  security  value.  The  factors  are  therefore,  natural  pro- 
duct, labor,  exchangeability,  demand  combined  with  ability  to  give 
value  in  exchange,  and  proof  of  ownership  afforded  and  right  of 
of  ownership  protected  by  the  Government.  These  factors  combined 
as  a  whole,  create  the  entity  known  as  property,  and  determine  its 
value.  The  definition  of  property  may  be  stated  as  an  exchangeable 
product  upon  which  labor  has  been  expended  and  the  ownership  of 
which  is  protected  by  the  Government. 

4.  It  is  clear  that  there  may  be  as  many  classes  of  property  as  there 
are  kinds  of  commodities  or  uses  to  which  commodities  may  be  de- 
voted. If  property  is  classified  for  the  purposes  of  taxation,  and  the 
law  includes  all  classes  of  property  in  its  operation,  and  excludes  from 
such  classification  everything  not  property,  no  injustice  will  be  done. 
The  usual  method  is  to  classify  property  as  real  and  personal.  In- 
justice is  done  through  classing  as  personal  property  evidences  of  the 
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ownership,  and  the  protection  of  the  right  of  ownership  granted 
by  the  Government.  Such  instruments  are  promissory  notes  payable 
to  order  or  on  demand,  issued  by  individuals,  firms,  corporations,  as- 
sociations, or  governments,  title  deeds,  certificates  of  stock,  mortgages 
or  deeds  of  trust,  bills  of  lading,  checks,  drafts,  and  all  other  written 
or  printed  forms  authorized  by  Government  or  recognized  by  custom  as 
being  representative  of  property,  its  ownership  and  value.  The  cor- 
rect designation  for  this  class  of  instruments  is  securities.  This  desig- 
nation will  serve  the  valuable  purpose  of  making  a  necessary  distinc- 
tion between  property  and  its  representatives  in  popular  thought,  and 
will  lead  to  their  exclusion  from  taxation  under  laws  declaring  that 
all  taxes  must  be  assessed  upon  property  equally. 

5.  Large  properties  can  be  best  managed  by  admitting  many  indi- 
viduals to  part  ownership.  Small  properties  are  best  managed  by  indi- 
vidual owners.  The  most  helpful  facilities  of  the  age  and  the  strong- 
est government  that  has  made  the  nearest  approach  to  establishing 
justice,  are  based  upon  combined  individual  ownership  and  individual 
citizenship.  The  services  rendered  by  the  greatest  corporations  are 
the  most  powerful  aids  to  industry,  helpful  ministers  to  comfort  and 
active  promoters  of  the  value  of  all  property  ever  known  in  the  history 
of  humanity.  Without  the  facilities  for  divided  ownership  the  aggre- 
gation of  capital  necessary  for  the  construction  and  operation  of  their 
plants  would  be  impossible.  All  unjust  restraint  upon  the  ownership 
of  such  securities  is  a  direct  check  upon  the  progress  of  industrial 
development,  and  for  this  reason  is  a  direct  blow  at  the  welfare  of  the 
masses  who  labor  and  are  poor.  In  their  interest  the  demand  should 
be  made  that  the  securities  in  which  they  may  invest  their  savings  shall 
not  be  subjected  to  taxation  after  the  property  represented  by  the 
securities  has  been  taxed. 

6.  I  am  aware  that  the  demand  for  the  taxation  of  securities  comes 
from  those  for  whom  protection  is  asked  from  its  injustice.  This  is  not 
strange.  Those  who  are  in  the  full  enjoyment  of  abundance  should 
consider  with  tenderest  compassion  the  vagaries  of  brain  of  those  who 
feel  poverty  gnawing  at  their  heart.  Let  the  well-to-do  reflect  that,  in 
the  struggle  for  better  conditions,  character  is  not  yet  considered  a 
greater  good  than  property  by  the  vast  majority  of  men,  and  that  the 
standard  of  legal  honesty  is  not  high  nor  infallable. 

7.  If  any  securities  are  classed  and  taxed  with  personal  property, 
justice  demands  that  all  securities  shall  be  so  classed  and  taxed.  To 
select  some  and  omit  others  is  as  repugnant  to  the  requirements  of 
justice,  as  to  create  favored  classes  of  individuals.  In  fact,  this  will  be 
the  result.  All  property  has  an  individual  ownership.  All  income  de- 
rived from  an  unjust  tax  must  of  necessity  relieve  to  that  amount  the 
payment  of  a  just  tax  by  others.  This  is  the  intention.  If  no  such 
gain  could  be  made,  there  would  be  no  demand  for  taxing  so-called 
personal  property.  Those  who  intelligently  advocate  such  a  tax  know 
that  a  tax  is  a  charge  upon  property,  no  matter  how  laid,  and  that  to 
tax  property,  and  then  to  tax  its  representative,  which  in  itself  has  no 
value,  is  double  taxation. 

8.  To  obliterate  the  vice  of  double  taxation  effected  through  first 
taxing  property  and  then  taxing  the  representatives  of  its  ownership 
and  value,  but  one  object  lesson  is  needed.  Let  every  person  who  is 
the  owner  of  a  representative  of  value  by  common  consent,  refuse  to 
pay  the  tax  unless  ALL  representatives  of  ownership  and  value  are 
included  in  the  tax  assessment  on  equal  terms.  There  is  no  economic 
difference  between  the  character  of  a  deed  to  a  farm  recorded  in 
county  records,  and  a  certificate  of  stock  recorded  in  the  stock  register 
of  any  corporation.  There  is  no  just  reason,  and  should  be  no  legal 
reason  why  the  deeds  owned  by  the  Astors  should  not  be  taxed,  if  the 
stock  and  bonds  are  taxed,  from  the  net  income  on  which  interest  on 
the  savings  deposits  of  the  poor  are  paid.  Taxation  cannot  "  be  equal 
and  uniform  upon  the  same  class  of  subjects  "  if  a  part  of  the  repre- 
sentatives of  ownership  and  value  are  included,  and  a  part  are  excluded 
from  the  class  of  personal  property.  Such  discrimination  is  based 
upon  a  legal  and  an  economic  fallacy.  It  must  be  abandoned  by  taxing 
all  representatives  of  ownership  and  value,  or  none.  It  cannot  be  con- 
tinued if  the  word  property  is  used  and  construed  in  strict  accord  with 
its  true  economic  meaning. 

Property  is  an  exchangeable  product  upon  which  labor  has  been 
expended  and  the  ownership  of  which  is  protected  by  Government. 

Securities  are  the  representatives  of  the  ownership  and  of  the 
value  of  property. 

Taxes  : —  Who  are  Interested  in  the  Demand  thai  They  Shall  be  Just  ? 

1.  I  once  had  the  good  fortune  to  hear  a  preacher  say  the  reason 
people  made  the  same  mistake  twice  was  because  they  did  not  learn 
their  lesson  sufficiently  well  the  first  time.  In  an  address  delivered  be- 
fore this  Association  September  21,  1886,  the  Hon.  G.  Hilton  Scribner 
said  :  "  During  the  late  war  the  National  Government,  under  great 
financial  stress,  instituted  an  inquisitorial  burden,  called  the  "  Income 
Tax."  This  was  such  an  unpopular  proceeding  that  it  was  abandoned 
at  the  earliest  possible  moment,  and  the  country  breathed  more  freely 
and  felt  a  sense  of  relief  when  the  whole  system  was  abolished." 

An  income  tax  is  now  imposed  by  the  National  Government 
under  stress  of  political  expediency.  It  cannot  be  said  that  this  has 
been  done  because  the  people  did  not  sufficiently  learn  the  inquisitorial 
character  of  an  income  tax  the  first  time  it  was  imposed,  for  the  reason 
that  its  reimposition  has  not  been  demanded  by  the  people.  It  was 
demanded  by  politicians  who  have  thought  they  could  win  votes  from 
the  many  who  are  poor  by  adopting  a  measure  popularly  supposed  to 
be  an  assessment  upon  the  rich  to  relieve  the  poor  from  taxation.  This 
is  the  conceded  reason  for  all  unjust  taxation. 

2.  In  his  address  Mr.  Scribner  further  said:  "If  the  street  rail- 
road corporations  were  taxed  in  the  same  manner  that  the  citizen  is, 
they  would  pay  simply  a  tax  upon  their  real  estate,  assessed  at  from 
60  to  80  per  cent,  of  its  value.  Instead  of  this  method,  these  corpora- 
tions pay: 


First. — A  tax  upon  their  real  estate. 
Second. — A  tax  upon  the  roadway. 

Third. — A  tax  upon  personal  property  at  the  aggregate  market 
value  of  the  entire  issue  of  stock. 

Fourth. — A  tax  upon  gross  earnings. 

Fifth. — A  tax  upon  net  earnings  or  dividends. 

Sixth. — A  specific  tax  upon  each  car. 

Seventh. — A  lump  sum  tax  for  maintaining  three  railroad  commis- 
sioners." 

3.  If  this  statement  is  correct,  your  own  books  of  account  will 
show  the  price  you  have  paid,  are  paying,  and  will  continue  to  pay,  for 
the  failure  to  use  the  words  "  tax"  and  "  property,"  with  their  strict 
economic  meaning  in  tax  legislation.  You  can  trace  the  cost  of  unjust 
taxation  to  your  shareholders,  but  you  cannot  trace  its  cost  to  the 
state  or  community  as  a  whole.  Your  class  of  corporations  is  but  one 
of  many.  Your  interest,  enormous  as  it  is,  does  not  equal  that  of  the 
people  who  work  for  wages  in  this  great  state.  You  did  not  ask  for 
this  series  of  tax  levies  under  the  guise  of  many  names.  The  people 
of  your  state  have  not  asked  for  this  glaring  injustice.  It  is  the  work 
of  tax  eaters,  who  fatten  on  the  spoils  of  political  power.  They  have 
enacted  this  legislation  without  asking  your  permission  or  that  of  the 
people.  They  depend  for  its  perpetuation  upon  your  apathy,  and  upon 
being  able  to  develop  into  vigorous  life  all  the  latent  hatred  that  is  as- 
sumed to  rankle  in  the  hearts  of  the  poor  against  the  rich,  if  an  attempt 
is  made  to  undo  it.  In  this  fact  is  enclosed  the  greatest  danger  that 
now  threatens  the  stability  of  the  state.  The  socialists  and  the  an- 
archists, whom  we  need  most  to  fear,  have  not  come  to  us  from  abroad. 
They  are  the  creation  of  our  own  political  system,  that  intrusts  igno- 
rance and  vice  with  political  power. 

4.  I  will  again  give  voice  to  Mr.  Scribner's  words.  He  says:  "  For 
all  this,  the  corporations  are  themselves,  in  good  part,  at  fault,  when 
they  are  unjustly  attacked  by  legislative,  executive  or  judical  officers. 
The  managers  of  such  corporations  instead  of  meeting  in  some  very 
private  manner  and  holding  a  whispered  consultation,  as  to  the  easiest 
way  of  getting  the  hand  out  of  the  lion's  mouth,  should  have  the  cour- 
age to  assert  the  rights  of  the  companies  they  represent,  and  to  con- 
tend for  them  to  the  last.  More  than  this,  every  holder  of  corporate 
property  should  not  only  propose  to  take  part  in  the  election  of  every 
officer  whose  action  may  affect  his  interests;  but  he  should  make  no 
concealment  about  his  intentions  to  do  so.  It  is  better,  especially 
under  a  republican  form  of  government, to  demand  inalienable  rights  than 
it  is  to  beg  for  them.  No  class  of  citizens  should  acquiesce  in,  or 
tamely  submit  to  any  such  injustice  as  that  now  being  practised  and 
imposed  upon  the  holders  of  corporate  interests,  by  the  present  system 
of  unequal  taxation.  There  is  nothing  in  state  socialism,  not  in  com- 
munism, carried  to  its  extreme  results,  more  contrary  to,  and  subver- 
sive of,  all  the  fundamental  principles  upon  which  personal  and  pro- 
prietary rights  are  founded,  than  the  present  legislation  of  the  state  of 
New  York  in  its  cruel,  unjust  and  extortionate  discrimination  against 
corporations  in  the  matter  of  the  distribution  of  public  burdens.  Of 
course,  it  cannot  last,  for  legal  extortion  is  necessarily  short  lived.  It 
cannot  last,  for  those  classes  that  contrive  iniquity  for  other  classes 
are,  sooner  or  later,  the  victims  of  their  own  devices.  It  cannot  last, 
for  as  corporations  have  no  means  of  making  money,  except  as  they 
collect  from  those  who  have  dealings  with  them,  these  burdens  which 
are  placed  upon  corporations,  if  they  are  persistenly  continued,  must, 
in  the  end,  be  paid  by  an  ever  increasing  proportion  of  the  very  classes 
themselves  who  were  intended,  not  only  to  be  exempt  from  them,  but 
to  be  benefited  thereby.  It  cannot  last,  for  it  is  such  a  plain,  obvious 
and  gross  injustice  to  such  a  large  number  of  citizens,  and  to  such  im- 
portant interests  within  the  state,  that  if  the  Government  shall  fail  to 
destroy  the  wrong,  the  wrong  will  not  fail,  in  the  end,  to  destroy  it." 

In  concluding  Mr.  Scribner  said:  "  Is  there  likely  to  be  any  better 
time  than  the  present  in  which  to  expose  the  right  and  wrong  of  this 
whole  matter,  and  in  which  to  commence  in  earnest  this  corrective 
movement?  Absolute  equality  in  taxation  should  be  demanded,  and 
representation  in  every  department  of  the  Government,  the  only 
method  for  its  enforcement." 

This  appeal  was  made  to  you  by  one  of  your  own  members  in 
1886.  What  has  been  your  response?  Apathy!  The  very  condition 
upon  which,  so  far  as  you  are  concerned,  politicians  relied  to  give 
them  protection  from  righteous  indignation  and  just  punishment  when 
they  enacted  these  measures,  the  very  condition  upon  which  they  now 
rely  to  maintain  their  perpetuation. 

5.  With  a  subject  like  this  it  is  impossible  within  the  limits  of  a 
single  paper  to  do  more  than  to  sketch  the  outlines  of  a  few  of  its  sali- 
ent points,  but  before  closing  this  paper  it  must  be  given  a  practical 
turn  by  indicating  a  feasible  line  of  procedure  to  secure  a  just  system 
of  taxation.  In  this  behalf  the  first  thing  to  be  done  is  to  formulate 
the  demand.  The  act  of  doing  this  will  demonstrate  its  all-inclusive 
character.  It  cannot  be  confined  to  your  class  of  corporationsalone.  It 
touches  the  interests  of  every  corporation.  It  is  not  for  industrial  cor- 
porations only,  it  is  for  banks,  trust  companies  and  insurance  compa- 
nies as  well.  It  is  not  for  corporations,  as  such,  at  all.  It  is  for  invest- 
ors in  their  securities  and  the  users  of  their  services  as  individuals.  It 
is  not  for  capitalists  as  such,  at  all.  It  is  for  those  who  toil  and  are 
are  poor.  Upon  them  the  burden  of  taxation,  however  laid,  by  all 
indirect  or  unjust  methods  finally  rests.  It  is  for  them  and  their  wel- 
fare that  I  plead. 

6.  That  the  demand  may  be  made  clear  and  receive  the  criticism 
from  all  points  of  view  necessary  to  establish  its  justness,  I  submit  for 
your  consideration,  as  an  appendix  to  this  paper,  a  suggested  law  to 
cover  the  entire  broad  question  of  state  and  local  taxation.  As  dis- 
cussion will  show  its  defects  and  suggest  changes  to  make  it  clearer, 
more  perfect,  more  completely  just,  changes  will  be  made  in  its  text 
until  it  has  passed  the  stage  of  being  so  changed.  With  this  object  in 
view,  it  should  be  brought  before  every  association  of  citizens  for  dis 
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cussion,  from  the  "Ministers'  meeting"  to  the  "Chamber  of  Commerce," 
from  the  "Garment  Makers'  Union"  to  the  "Clearing  House  Associa- 
tion," when  perfected,  it  should  be  made  the  shibboleth  of  no  party, 
but  in  the  next  pending  state  election  it  should  be  presented  to  every 
candidate  for  the  Assembly  and  Senate,  with  the  direct  demand  that  he 
shall  endorse  it  with  his  written  agreement  to  vote  for  the  measure  if 
elected.  In  such  way  only  can  it  be  made  certain  that  the  will  of  the 
people  is  to  be  enacted  into  law  exactly  as  the  people  have  agreed  it 
shall  be  done. 

7.  One  point  must  be  kept  clearly  in  mind  in  considering  this  pro- 
posed measure.  If  it  is  not  constitutional  in  any  of  its  bearings,  those 
who  demand  its  enactment  have  the  right  and  the  power  to  make  it 
constitutional.  Its  relation  to  existing  laws  governing  taxation  should 
not  be  considered  except  for  the  purpose  of  showing  why  those  laws 
should  be  set  aside  and  a  new  law  adopted,  that  will  more  nearly  align 
itself  with  the  natural  laws  of  justice.  This  is  the  object  and  the  pur- 
pose of  the  demand. 

8.  To  secure  the  enforcement  of  this  demand,  "  representation  in 
every  department  of  the  government"  is  the  ultimate  education  of 
individuals  in  the  initiative  source  of  power.  This  educational  work 
must  begin  right  here  with  yourselves.  From  you  it  must  broaden  to 
every  stockholder,  employe  and  patron  of  the  corporations  you  re- 
present: to  every  stockholder,  employe  and  patron  of  every  corpora- 
tion in  the  state;  and  from  them  every  person  who  asks  justice  only. 


APPENDIX. 

TO  PROVIDE  A  JUST  SYSTEM  OF  TAXATION.     PROPOSED  BY  ALLEN  RIPLEY 
FOOTE,  WASHINGTON,  D.  C. 

Autlior  of  the  Discussion  of  the  Economic  Principles  Involved  in  "  The 
Law  of  Incorporated  Companies  Operating  Under 
Municipal  Franchises." 

[Note. — Suggestions  are  invited  from  any  person,  firm,  corpora- 
tion or  association,  and  from  the  taxing  authorities  of  any  municipali- 
ty, county  or  state,  designed  to  make  this  proposed  law  more  certain  in 
construction,  more  simple  in  its  application,  more  completely  just  in  its 
effects.] 

TAXATION. 

1.  All  charges  for  the  support  of  the  Government  and  for  all  other 
public  purposes  are  taxes. 

2.  All  property  shall  be  assessed  for  taxation  at  its  full  value  in 
current  funds.  All  exchangeable  products  upon  which  labor  has  been 
expended,  and  the  ownership  of  which  is  protected  by  law,  are  prop- 
erty. 

3.  The  tax  levy  shall  be  laid  at  a  uniform  rate  per  cent,  on  the 
assessed  value  of  all  property  for  the  same  tax  levied  within  the  juris- 
diction of  the  state  and  of  each  division  thereof. 

4.  All  property  assessed  for  taxation  shall  be  entered  in  the  books 
of  the  tax  assessor  for  the  tax  district  in  which  it  is  located,  in  the 
name  of  the  owner,  user,  or  person  having  the  property  in  charge. 

5.  Bills  for  taxes  shall  be  made  in  the  name  of  the  owner,  user, 
or  person  having  the  property  in  charge,  as  entered  in  the  assessors' 
books,  and  the  payment  of  the  same  shall  be  a  legal  payment  for  the 
full  amount  of  the  tax  bill  of  any  debt  or  oDligation  of  any  kind  due 
from  such  person  to  the  true  owner  of  the  property  upon  which  the 
levy  was  made. 

6.  Tax  bills  shall  be  lien  upon  the  property  on  which  the  levy  was 
made,  and  may  be  sold  for  non-payment,  as  provided  by  law. 

7.  Property  shall  not  be  taxed  in  any  way  except  as  herein  pro- 
vided. Tax  assessments  shall  be  made  but  once  in  each  year,  and  the 
levy  for  all  state,  county  and  municipal  taxes  shall  be  entered  in  the 
same  bill.  Charges  shall  not  be  made  by  state,  county,  municipal  or 
other  public  authorities  for  the  support  of  the  Government  or  any 
other  public  purpose,  except  a  property  tax,  for  the  right  or  privilege 
of  engaging  in  any  industry,  business  or  vocation. 

8.  Securities  representing  the  ownership  and  the  value  of  prop- 
erty shall  not  be  taxed. 

9.  The  legislature  may  exempt  the  whole  of  any  class  of  prop- 
erty from  taxation,  but  it  shall  not  make  any  partial  exemption  by 
authorizing  a  decrease  in  valuation,  or  of  the  rate  per  cent,  of  a  tax 
levy  for  one  or  more  classes  of  property  less  than  the  unexempted 
whole,  or  for  a  part  of  a  class,  nor  shall  it  exempt  a  part  of  the 
property  of  any  class. 

10.  Special  assessments  and  tax  levies  may  be  made  in  considera- 
tion for  special  benefits  accruing  from  public  improvements  upon  all 
property  securing  an  increment  of  value  by  reason  of  such  improvements. 

11.  Fines  may  be  assessed  and  collected  for  violations  of  law; 
charges  may  be  assessed  and  collected  for  costs  of  courts  in  all  legal 
procedures;  for  costs  of  records  on  all  recorded  instruments  or  docu- 
ments; for  all  public  inspections,  supervision  and  audits;  and  license 
fees  may  be  assessed  and  collected  for  the  control  of  all  places  of  pub- 
lic amusement;  the  regulation  or  suppression  of  all  immoral  practices; 
the  protection  of  health;  and  the  supervision  of  public  nuisances. 

12.  The  legislature  shall  not  delegate  the  right  to  exercise  the 
power  of  taxation  for  any  purpose,  to  any  political  division  of  the 
state  or  other  public  authority,  without  providing  by  law  that  the 
books  of  accounts  of  such  division  shall  be  kept  as  directed^  by  the 
State  Comptroller,  who  shall  audit  all  such  accounts  annually. 


There  has  been  chartered  the  Willow  Grove  &  Hatboro  Street 
Railway  Company,  of  Hatboro,  Pa.;  capital  $18,000.  The  president  is 
John  H.  Fow,  of  Philadelphia;  and  O.  E.  C.  Robinson,  of  Hatboro; 
J.  F.  Cottman,  of  Jenkintown;  Charles  F.  Ehrenpfort,  of  Willow 
Grove,  are  some  of  the  directors* 


"The  Perfection  of  the  Electric  Railway 
Motor."* 


By  Lincoln  Nissley. 


Mr.  President  and  Gentlemen  of  the  Convention. — The  subject 
of  this  paper,  which  at  first  thought  suggests  a  broad  and  invit- 
ing range,  is,  on  examination,  found  to  be  closely  defined.  Instead 
of  a  fertile  field,  the  past  years  stretch  out  more  like  a  vast  desert;  the 
wayside  thickly  strewn  with  bleaching,  or  rather  rusting,  skeletons  of 
commutators,  gears,  brush  holders,  controllers  and  empty  pocket- 
books;  while  beneath  the  debris  lie  buried  fond  hopes  and  rosy  expec- 
tations of  some  contrivance,  which,  at  its  birth,  was  to  wax  great,  and 
going  forth  subdue  the  land,  and  as  an  everlasting  monument  to  its  in- 
ventor, go  thundering  down  the  ages,  around  curves  of  small  degree, 
up  steep  grades  on  the  other  side  and  never  slip  a  gear  or  miss  a  fare. 

A  study  of  the  history  of  the  electric  railway  motor  shows  us  that 
from  the  beginning  up  to  a  few  years  ago  there  has  been  a  great  ten- 
dency toward  complicated,  fanciful  and  impracticable  designs,  includ- 
ing outlandish  lorms  of  field  magnets,  and  unnecessary  number  of  field 
cores  and  coils.  In  most  cases,  also,  the  mechanical  construction  has 
been  very  bad,  the  shaft  being  too  small,  the  bearings  being  weakly 
supported  and  the  general  workmanship  poor  and  not  up  to  standard. 

It  has  long  been  my  opinion  that  the  proper  way  to  design  a  good 
railway  motor  is  to  consider  very  carefully  and  systematically  each 
part,  first  by  itself  and  then  with  reference  to  the  other  parts,  and  thus 
collect  and  build  up  the  elements  which  are  best. 

Let  us  now  take  up  the  various  parts  of  the  electric  motor  and  con- 
sider each  as  a  simple  problem  in  designing. 

The  size  of  the  frame  should  be  such  that  it  can  readily  be  placed 
upon  any  standard  truck. 

The  machine  should  be  completely  shut  in  so  as  to  mike  it  thor- 
oughly iron  clad. 

A  good,  substantial  iron  clad  frame  does  more  than  anything  else 
to  give  great  stability  and  strength  to  the  whole  machine,  and  is  highly 
desirable  in  a  railway  motor.  The  bearings  should  be  directly  and 
rigidly  mounted  in  this  frame,  a  simple  fact  that  has  often  been  disre- 
garded, and  all  parts  should  be  interchangeable.  The  armature  and  car 
axle  should  be  in  perfect  alignment;  and  consequently  perfect  meshing 
of  the  gears  is  obtained,  which  experience  has  proved  to  be  of  vast 
importance.  The  gearings  should  be  mounted  closely  to  the  frame  so  as 
to  eliminate  buckling  and  tendency  to  loosen  parts.  The  field  magnet 
should  be  bipolar.  The  field  should  also  be  of  the  single  magnetic 
circuit  rather  than  the  consequent  pole  type,  because  the  former  is 
more  economical  in  wire  and  current  required,  lessening  the  cost  of 
renewals  and  repairs. 

A  single  circuit  requires  only  70  per  cent,  of  the  weight  of  wire, 
and  70  per  cent,  of  the  energy  of  magnetization  that  is  required  by  a 
double  magnetic  circuit.  The  field  cores  should,  of  course,  be  per- 
fectly insulated.  This  can  be  accomplished  with  certainty  by  winding 
them  on  a  solid  spool  of  material  which  is  firm  and  waterproof  and 
highly  insulating.  The  armature  should  be  of  the  ring  type,  so  that 
the  winding  does  not  slip  out  of  place  or  pile  out  at  the  ends  when  run- 
ning at  high  speed,  a  fact  which  will  be  appreciated  by  those  who  are 
operating  cross  country  and  suburban  lines. 

The  armature  should  have  teeth  or  projections  upon  it,  in  order  to 
secure  and  protect  the  wires  from  mechanical  injury,  to  reduce  the 
reluctance  of  the  magnetic  circuit  and  the  weight  of  wire  and  en- 
ergy of  current  required  to  magnetize  it.  The  perfect  insulation  of  the 
armature  core  is  of  the  utmost  importance.  The  best  material  and  the 
most  complete  covering  should  be  used,  and  the  greatest  possible  care 
should  be  exercised  to  avoid  short  circuits,  grounds  or  broken  wires. 

The  efficiency  should,  of  course,  be  as  high  as  possible,  and  is 
made  a  maximum  by  reducing  all  elements  of  loss  as  far  as  possible. 
These  losses  are  current  to  magnetize  field,  loss  due  to  armature  resist- 
ance, friction,  resistance  of  air  and  eddy  currents.  It  has  always 
seemed  to  me  that  if  a  machine  can  be  run  for  several  hours  under  field 
load  without  any  part  becoming  overheated,  the  efficiency  of  that  ma- 
chine must  be  high.  This  fact  is  more  absolute  than  any  efficiency 
test  can  possibly  be. 

In  looking  over  the  past  eight  years  of  practice  in  the  designing 
and  perfection  of  the  electric  railway  motor,  we  have  much  to  com- 
mend and  considerable  to  condemn.  The  boldness  of  the  achievements, 
the  problems  that  have  been  solved,  the  rapidity  of  development  seem 
almost  beyond  comprehension.  That  the  electric  railway  motor  in  less 
than  eight  years  should  reach  the  h'gh  state  of  perfection,  economy 
and  efficiency  that  it  has,  as  compared  with  the  long  years  of  develop- 
ment of  the  steam  engine,  is  remarkable. 

In  the  perfect  railway  motor  we  have  something  entirely  different 
from  what  we  have  in  the  steam  engine.  We  have  no  reciprocating 
parts,  but  continuous  rotary  motion.  The  strains  are  all  tangential,  and 
this  aids  greatly  in  running  and  maintenance. 

The  railway  motor  of  yesterday  is  not  what  the  railway  motor  of 
to-day  or  a  few  years  hence  will  be.  Yesterday  we  were  struggling 
with  difficulties  connected  with  the  commutator  and  brushes  which 
have  been  the  great  bug-bear  of  all  types  of  motors.  Commutators 
and  brushes  require  more  care  outside  of  gearing  connecting  motors 
to  axle  than  anything  else  we  have  to  deal  with.  They  have  always 
been  the  weakest  spot  in  the  electric  railway  motor.  The  question 
arises,  Can  these  difficulties  be  overcome  ?  I  think  they  can  and  have 
been  to  a  great  extent  already  overcome  by  several  of  our  larger 
manufacturers. 

In  connection  with  the  motor,  we  are  laboring  under  very  serious 
difficulties  in  regard  to  proper  control  and  regulation.    In  the  control 

*  Read  at  the  Third  Annual  Meeting  of  the  Pennsylvania  Street  Railway 
Association,  held  at  Reading,  Pa.,  September  5, 1891. 
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of  the  railway  motor  we  cannot  do  exactly  as  we  do  in  the  locomotive, 
adjust  our  point  of  cut-off  so  as  to  secure  the  best  results  with  a  given 
load. 

We  have  to  govern  our  motors  by  varying  the  resistance  in  the 
circuit,  which  means  loss  necessarily,  because  the  resistance  has  to  be 
overcome  to  some  extent  by  the  current  passing  through  it,  or  by  re- 
ducing the  intensity  of  the  field  magnet,  which  also  means  loss.  If  this 
is  true  then  it  seems  to  me  that  it  is  unfortunate,  but  is  it  necessary?  I 
do  not  think  so. 

The  ideal  railway  motor  for  the  propulsion  of  our  cars  would  be 
a  motor  running  at  a  continuous  and  uniform  speed  and  with  a  variable 
gearing  giving  the  motor  the  advantage  of  power  when  the  car  was 
first  started.  You  all  know  that  when  our  motorman  wants  to  change 
the  speed  of  his  motor,  he  moves  a  switch  or  controller  handle  around, 
which  adjusts  the  current  flowing  through  the  molor.  Now,  as  a 
matter  of  fact,  the  motor  should  adjust  the  current  itself,  and  not  the 
man,  and  the  speed  of  the  motor  should  remain  absolutely  constant, 
while  for  regulation  between  the  motor  and  the  gear  on  the  driving 
wheels,  you  should  depend  on  varying  the  mechanical  advantages  en- 
tirely. 

It  should  be  borne  in  mind  that  it  is  less  than  three  years  since 
the  first  single  reduction  motor  was  commercially  introduced.  The 
work  was  done  under  the  most  unfavorable  circumstances.  Compared 
with  similar  motors  of  to-day  they  were  indeed  crude  and  very  costly. 
They  answered  the  purpose,  however,  and  it  is  generally  admitted  that 
they  have  been  a  financial  success  as  compared  with  the  use  of  former 
construction. 

The  single  reduction  motors  have  since  been  in  continual  operation, 
and  those  of  recent  manufacture,  embodying  the  latest  improvements 
are  a  great  advance  in  the  onward  march  towards  perfection.  That 
there  are  still  annoying  circumstances  in  connection  with  the  mechanism 
no  one  who  is  charged  with  their  practical  operation  will  for  a  moment 
deny,  but  inasmuch  as  they  are  universally  proving  a  financial  success, 
it  may  be  taken  for  granted  that  electrical  and  mechanical  improve- 
ments will  be  gradually  introduced  until  they  become  as  nearly  perfect 
as  anything  of  the  kind  can  be.  The  question  is  not,  whether  a  motor 
is  perfected,  but  whether  it  is  enough  of  a  success  to  warrant  the  im- 
provements which  will  lead  to  perfection. 

The  modern  "Atlantic  liners  "  are  simply  an  improvement  upon 
the  pioneers  in  the  ocean  service;  there  has  been  no  sudden  revolution 
in  steam  engineering.  The  screw  propeller  did  not  jump  into  imme- 
diate favor,  but  it  was  an  important  change  which  slowly  forced  its 
way  to  the  front.  So  with  the  electric  railway  motor.  Its  advantages 
are  not  yet  thoroughly  appreciated,  but  they  will  be.  Its  future  is  as- 
sured. With  this  outlook  will  come  better  construction,  better  en- 
gineering, better  mechanics,  and  the  solving  of  the  larger  problems, 
which  will  place  the  perfected  railway  motor  on  a  cheaper,  better  and 
more  successful  basis. 

In  the  words  of  one  of  America's  greatest  philosophers,  Emerson, 
"  Our  duty  is  plainly  not  to  throw  ourselves  across  the  track,  not  to 
block  improvement,  not  sit  still  until  we  are  stone,  but  to  watch  the 
uprise  of  successive  mornings,  and  to  conspire  with  the  new  works  of 
new  days." 


Economy  of  Power  House  Operation.* 


By  J,  B.  Craven. 

Mr.  President  and  Gentlemen: — "  Economy  of  Power  House  Oper- 
ation "  has  been  so  often  and  so  thoroughly  discussed  that  I  do  not 
know  that  I  can  say  much  that  is  new  on  the  subject,  and  yet  being 
one  that  must  ever  come  up  before  the  management  of  a  street  railway 
system,  I  feel  encouraged  to  beg  the  attention  of  this  meeting  for  a 
few  minutes,  that  we  may  see  how,  and  where  with  intelligent  manage- 
ment and  proper  attention  the  best  results  may  be  obtained  on  the 
most  economical  basis.  Starting  from  the  boiler  room,  we  come  at 
once  to  the  place  where  in  most  cases  the  greatest  waste  will  be  found. 
It  has  been  said  that  the  waste  due  to  improper  firing  is  often  of  greater 
consequence  than  any  other  loss  which  is  produced  in  the  operating  of 
of  a  steam  plant.  There  are  two  causes  for  this:  First,  poor  con- 
struction of  the  boiler.  Secondly,  poor  firing  and  lack  of  care  of  the 
boilers.  Most  of  us  think  that  any  man  can  fire  a  boiler,  and  whilst 
looking  with  awe  and  wonder  at  the  engine  and  generator,  forget  that 
all  the  power  comes  from  the  coal  pile  and  pay  little  attention  as  to  the 
economy  in  transmitting  that  power  from  the  coal  to  the  engine.  No 
greater  mistake  is  made  than  to  place  the  care  of  boilers  in  incompe 
tent  hands,  for  they  require  the  highest  degree  of  care,  conscientious- 
ness and  constant  attention. 

The  fireman  must  be  ever  on  the  watch  to  see  that  the  water  is 
kept  at  the  proper  level,  to  keep  an  even  steam  pressure,  and  to  show 
by  his  steam,  coal  and  water  records  that  he  is  getting  just  as  good 
cards  as  the  engineer  can  show  by  the  manipulation  of  the  steam  he 
uses  in  his  engine.  He  must  see  that  the  fires  are  spread  evenly  over 
the  grates  and  are  of  an  even  thickness  that  the  proper  amount  of  air 
is  admitted  into  the  furnace  to  obtain  good  combustion. 

If  you  could  realize  how  easily  from  I  to  20  per  cent,  of  coal  can 
be  shoveled  into  the  furnace  and  up  the  chimney  without  generating 
any  more  power,  you  would  see  how  essential  it  is  to  have  something 
more  than  mere  machines  shoveling  coal  into  a  furnace.  Another 
point  of  importance  is  to  see  that  boilers  are  kept  clean  and  free  from 
scale,  which  is  simply  the  result  of  improper  attention. 

If  for  a  moment  you  will  stop  and  think  that  in  the  construction 
of  the  boiler,  the  maker  has  reduced  the  thickness  of  the  tubes  as  much 
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as  possible  consistent  with  safety,  and  then  look  at  a  tube  with  from 
one-eighth  to  one-half  an  inch  of  scale  on  it,  you  will  at  once  see  how 
great  the  loss  must  be  transmitting  the  heat  through  this  scale;  not 
only  that,  but  it  leaves  the  iron  exposed  to  the  effects  of  the  heat  with- 
out the  proper  circulation  of  water  back  of  it,  wTiich  causes  rapid  de- 
terioration, and  in  some  cases  is  liable  to  cause  an  explosion.  I  have 
used  quite  a  number  of  boiler  compounds  for  the  prevention  of  scale, 
but  have  found  the  best  to  be  plain  coal  oil.  We  have  used  it  in  Buffalo 
for  the  past  two  years  with  success,  putting  about  one  pint  a  day  into 
each  boiler  and  letting  it  enter  with  the  feedwater  by  means  of  a  sight 
feed  lubricator.  However,  no  one  remedy  will  fill  all  cases,  and  each 
must  be  the  subject  of  some  experiment. 

Another  source  of  loss  comes  from  insufficiently  covered  boilers 
and  pipes;  see  that  all  exposed  parts,  that  possibly  can  be,  are  covered 
with  some  good  non-conducting  material,  and  prevent  as  much  as  pos- 
sible radiation  and  condensation.  The  steam  pipes  should  be  kept 
tight  and  all  leaks  followed  up  at  once  and  stopped,  and  in  this  way 
have  as  little  loss  as  possible  between  the  boilers  and  engines.  See 
that  the  piping  is  well  drained,  so  that  water  will  not  carry  over  to 
the  cylinder  of  the  engine.  This  is  accomplished  by  separators  placed 
as  near  to  the  engine  as  possible,  and  the  water  thus  separated  is  re- 
turned to  the  boilers.  In  a  good  many  cases  this  water  is  allowed  to 
go  to  waste;  if  this  is  found  to  be  the  case  it  should  be  remedied,  as 
this  water  is  separated  at  a  very  high  temperature,  and  requires  very 
little  heat  to  turn  it  again  into  steam.  Before  entering  the  engine 
room,  I  would  like  to  say  something  on  the  subject  of  feedwater  heat- 
ers. If  your  engines  are  running  non-condensing,  the  question  is  very 
easily  settled;  as,  however,  the  majority  of  steam  plants  are  run  con- 
densing other  factors  are  brought  in.  In  the  power  house  of  the  Buf- 
falo Railway  Company,  one-seventh  of  the  engine  capacity  is  run  high 
pressure.  In  this  way,  taking  the  feedwater  from  the  hot  well,  at  an 
initial  temperature  of  no  degs.  and  passing  it  through  two  heaters  in 
the  exhaust  line  of  the  high  pressure  system,  we  get  a  final  tempera- 
ture of  194  degs.  before  the  water  enters  the  boilers.  It  is  claimed  by 
some  that  this  method  of  taking  the  water  from  the  hot  well  is  not 
right,  on  account  of  the  oil  to  be  found  in  this  water.  But  so  small  a 
portion  of  the  hot  well  water  is  used,  that  the  amount  of  oil  in  it  is 
small,  and  by  this  method  we  do  away  with  secondary  heaters  in  the 
exhaust  line,  between  the  engine  and  condenser,  and  not  only  save  in 
the  first  cost,  but  I  think  obtain  slightly  better  results.  However,  one 
thing  is  important,  whatever  means  are  used  to  heat  the  feedwater,  it 
should  be  done,  for  not  only  will  there  be  a  great  saving  in  fuel,  but 
the  straining  of  the  boilers,  due  to  putting  cold  water  in,  will  be  done 
away  with. 

Passing  from  the  boiier  room,  we  come  to  the  engines  and  gener- 
ators, and  the  types  seen  here  will  be  many  and  varied,  from  the  high 
speed,  belt  driven  machine  to  the  slow  speed,  direct  connected  machine 
of  large  units;  as  you  all  know,  the  tendency  of  late  has  inclined  to  the 
use  of  the  latter  type.  In  my  mind  there  is  no  doubt  of  the  efficiency 
of  the  direct  connected  unit  over  the  belted  one,  It  is  evident  to  all 
that  where  space  is  valuable  it "  has  the  advantage  of  taking  up  less 
room.  They  can  be  thrown  in  and  out  of  service  with  as  much  rapidity 
as  the  belt  driven  machine;  there  is  a  saving  of  from  1^2  to  3  per  cent, 
due  to  the  slipping  of  belts,  very  little  in  itself,  but  when  figured  up  at 
the  end  of  a  year  in  a  plant  of  any  size  will  amount  to  considerable. 

Added  to  this  there  is  the  saving  in  labor  and  the  decreased 
expense  due  to  wear  and  tear,  as  this  item  is  less  in  slow  speed  than 
highspeed  machinery.  For  the  above  reasons  I  have  drawn  the  con- 
clusion that  direct  connected  units  are  more  economical  than  high  speed 
ones.  Regarding  the  size  of  units  used,  it  depends  entirely  on  the 
output  of  the  plant.  I  would  advocate  as  large  as  possible,  yet  not  so 
large  that  the  breaking  down  of  one  would  cripple  the  output.  However, 
in  plants  that  have  not  these  latest  types  of  machines,  great  saving  may 
be  made  in  the  operating  of  the  engines.  In  many  cases  after  the  con- 
structing engineer  has  left,  engines  are  ofttimes  supposed  to  look  after 
themselves,  those  in  charge  simply  supplying  them  with  steam  and 
oil.  What  I  said  in  reference  to  the  man  in  charge  of  the  boiler  room 
applies  with  equal  force  here.  Put  a  thoroughly  competent  man  in 
charge  and  you  will  find  it  a  paying  investment.  Intelligence  and 
experience  are  the  best  safeguards  and  the  real  insurance  against  acci- 
dents. Fifty  dollars  a  month  more  to  a  capable  engineer  will  probably 
be  repaid  a  hundred  times  by  the  care  taken  and  the  high  state  of  effi- 
ciency at  which  the  machinery  is  kept.  In  such  a  state  an  engine  is  a 
reliable  piece  of  mechanism.  If  neglected  it  is  liable  to  fail  at  any 
time,  causing  delays  and  worries,  and  not  only  adding  to  the  expense 
in  the  cost  of  repairs,  but  a  loss  in  the  receipts  outside. 

A  capable  engineer  will  see  that  his  engines  are  indicated  at  least 
once  a  month,  to  see  that  the  valves  are  properly  set  and  so  keep  the 
steam  consumption  down  to  a  minimum.  All  pounding,  knocking, 
and  leaks  should  be  followed  up  and  remedied  at  once,  and  the  engines 
kept  in  such  a  state  as  at  all  times  to  be  ready  to  perform  the  severest 
service  exacted  from  them.  Always  keep  the  load  as  near  the  normal 
capacity  of  the  engines  as  possible,  as  engines  at  that  point  are  most 
economical;  besides  you  will  have  fevver  machines  in  service  and  thus 
save  in  the  oil  supply.  Here  1  will  say  a  little  on  the  subject  of  oil,  as 
I  think  quite  a  saving  may  be  made  at  this  point;  in  fact  I  have  had  one 
engineer  use  $640  worth  more  of  oil  in  six  months  than  another 
engineer  used  in  the  same  time,  and  the  engine  capacity  was  increased 
during  the  time  the  last  man  was  in  charge.  The  lowest  priced  oil  is  not 
always  the  cheapest ;  some  oils  will  go  much  farther  than  others,  and 
the  question  of  what  to  use  should  be  settled  only  by  careful  examina- 
tion. After  being  used  once  it  can  be  filtered  and  used  again  on  the 
lighter  parts  of  the  machinery.  If  rags  are  used  for  wiping  instead  of 
waste,  they  can  be  washed  and  used  again,  and  the  grease  and  oil 
extracted  will  be  found  useful  in  some  part  of  the  system.  By  wash- 
ing the  rags  80  per  cent,  can  be  saved  over  what  the  cost  would  be  if 
only  used  once  and  thrown  away.    Coming  to  the  generator,  we  find  a 
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machine  that  is  usually  well  made  and  efficient.  Keep  them  dry  and 
thoroughly  clean  and  have  the  commutator  kept  as  smooth  as  possi- 
ble. The  principal  trouble  will  be  found  in  the  sparking  of  the 
brushes  and  the  heating  of  the  armature  and  the  field  coils.  The 
causes  for  these  troubles  are  too  many  to  enter  into  here;  but  on  the 
appearance  of  trouble  the  machine  should  be  stopped  as  soon  as  possi- 
ble, for  the  old  maxim  "A  stitch  in  time  saves  nine,"  can  be  applied 
here.  Look  out  for  the  minor  electrical  apparatus  in  a  station,  every  thing 
such  as  switches,  connections,  and  all  instruments  should  be  kept  clean 
and  in  working  order,  especially  in  the  case  of  lightning  arresters,  as 
they  may  be  the  means  of  saving  an  armature. 

In  conclusion  I  would  call  your  attention  to  the  necessity  of  hav- 
ing ample  copper  in  the  outside  lines,  and  the  rails  well  bonded,  and 
where  the  system  is  large  enough  put  in  return  wires.  What  is  the  use 
of  expensive  and  economical  machinery  in  the  power  house  if  you 
allow  20  per  cent  of  the  power  to  be  expended  heating  up  poor  con- 
nections in  the  return  circuit? 


The  Electric  Brake  in  Practice. 

By  Elmer  A.  Sperry. 


Examination  of  accounts  of  the  electric  street  railway  companies 
of  our  large  cities  reveals  the  fact  that  the  item  of  damage,  already  very 
great,  is  one  of  growing  importance.  Investigation  of  the  circum- 
stances and  detailed  statements  of  numerous  items  taken  at  random 
from  the  damage  account,  point  at  once  and  in  no  uncertain  way  to 
the  inefficiency  of  the  present  hand  brake.  In  many  instances,  could 
the  car  or  train  have  been  stopped  within  a  comparatively  short  dis- 
tance, the  accident  and  resultant  damages  would  have  been  entirely 
averted.  The  first  investigation  led  to  others  with  the  same  result,  and 
in  consequence  the  writer  is  prepared  to  show  that  nearly  85  per  cent, 
of  the  accidents  directly  occurring,  are  due  to  the  inefficient  operation 
of  brakes.  The  growing  frequency  of  accidents  and  the  constantly  in- 
creasing demands  of  the  public  for  damages,  are  indications  that  have 
not  been  made  to  impress  the  mind  of  the  engineer,  or  I  am  sure  ade- 
quate means  would  have  been  forthcoming  for  the  correction  of  so 
grave  a  fault  inherent  in  all  the  present  systems  of  power-operated 
street  cars.  Some  of  our  municipal  authorites  are  taking  action  with 
reference  to  the  increasing  frequency  and  severity  of  accidents,  and 
although  no  thorough  scientific  investigation  of  the  matter  has  been 
published,  yet  it  is  a  startling  fact  that  with  the  present  hand  brake,  no 
electric  or  other  equipment  to-day  stands  provided  with  anything  in 
the  line  of  an  emergency  biake.  In  so  grave  and  urgent  a  case,  what 
can  be  done  in  the  line  of  remedy?  The  question  naturally  arises,  will 
any  system  of  braking  worked  upon  or  in  connection  with  the  ordinary 
wheel  of  a  vehicle  be  sufficient  for  the  stop  required?  What  is  the 
maximum  efficiency  obtainable  by  the  brake  working  through  the 
wheels?  Is  it  sufficient  to  arrest  the  car  before  accident  in  case  of  emer- 
gency? Can  it  be  made  in  any  event  a  sufficient  accident-preventer? 
The  popular  notion  that  most  accidents  are  due  to  brake  failure  is  true, 
but  in  a  way  that  is  little  understood,  the  failure  being  one  of  degree. 
It  may  not  be  known  that  under  proper  and  standard  conditions  any 
car  or  train  may  be  brought  from  a  speed  of  ten  miles  an  hour  to  abso- 
lute rest  inside  of  ten  feet.  It  is  not  generally  appreciated  that  the 
wheel  brake  has  ample  capacity  to  accomplish  this.  The  former  in- 
vestigations of  the  writer  with  reference  to  adhesion  under  conditions 
of  acceleration  and  retardation,  climbing  and  descending  hills,  afford 
ample  proof  that  the  rail  adhesion  through  the  wheels  gives  the  wheel 
brake  more  than  capacity  sufficient  to  accomplish  this  result.  For  in- 
stance, assuming  any  weight  and  load,  say  17,000  lbs.,  the  stored  up 
energy,  64,426  foot  pounds  can  with  ease  be  dissipated  within  twenty 
feet  for  the  ordinary  equipment,  and  less  than  halt  of  this  distance,  or 
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a  little  over  nine  feet  under  conditions  of  coupled  drivers,  or  if  the 
wheels  are  compelled  to  revolve  in  unison.  This  latter  consideration 
will  be  seen  to  have  quite  an  unexpected  as  well  as  pertinent  relation 
to  the  problem.  It  will  be  seen  that  the  center  of  gravity  of  the  mass, 
is  far  above  the  wheel  contact  with  the  rail.  The  retarding  effect  takes 
place  on  the  base  line  in  a  plane  below  that  of  the  center  of  gravity, 
really  the  farthest  projection  downward  of  the  mass  as  a  whole.  A 
sudden  stop  operating  on  this  base  line  tends  to  pitch  the  upper  portion 
forward,  bringing  nearly  all  of  the  weight,  and  with  it  the  retarding 
capacity,  upon  the  front  pair  of  wheels.  The  brakes  on  the  rear  pair 
in  the  ordinary  equipment  will  have  but  little  effect;  if,  however,  by 
any  practicable  method  they  are  coupled  to  the  forward  drivers,  the 
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brakes  on  this  rear  pair  still  remain  active  and  of  full  effect.  This  is 
true  even  if  the  back  pair  should  be  lifted  clear  of  the  track.  With  in- 
creased weight  upon  the  forward  drivers  comes  ample  increased  adhe- 
sion, thus  preserving  the  full  tractive  effort  of  the  total  weight  intact 
for  purposes  of  stop,  which  is  impossible  in  the  ordinary  equipment. 
These  effects  are  all  aggravated  in  case  of  a  short  wheel  base.  The 
present  tendency  toward  a  longer  wheel  base  is  a  step  decidedly  in  the 
right  direction  and  should  be  encouraged.  The  effect  of  shifting  the 
load  in  reference  to  the  axles  will  be  especially  noticed  in  descending 
hills  where  the  momentum  of  the  rapidly  retarded  mass  tends  to  shift 
the  load  centers  still  further  forward,  in  some  cases  almost  wholly  onto 
the  front  drivers.  It  will  be  seen  to  have  a  greater  effect  than  in  as- 
cending grades,  where  in  stopping,  the  inertia  tends  to  correct  the  posi- 
tion ol  the  shifted  load,  whereas  going  down,  in  stopping,  the  momen- 
tum as  stated  tends  to  still  further  aggravate  the  condition. 

Bearing  these  facts  in  mind,  let  us  turn  for  an  instant  to  the  ordi- 
nary hand  brake.  The  ratio  in  the  brake  levers  will  be  found  in  the 
modern  trucks  to  be  anywhere  from  6  to  irj-,  averaging  about  8J  to  I. 
The  lever  arm  of  the  brake  staff  will  be  found  to  be  anywhere  from  6 
ins.  to  13  ins.  Assuming  11  ins.  as  the  average,  the  radius  from  the 
center  of  the  break  chain  to  the  center  of  the  brake  staff  will  be  if  ins., 
giving  thus  6.28  to  1,  or  a  total  leverage  of  53.4  to  I,  from  the  operat- 
ing handle  to  the  brake  beam.  Two  elements  now  have  to  be  assumed. 
First,  the  friction  coefficient  of  the  brake  shoes  acting  upon  chilled 
wheels.  Second,  the  power  upon  the  brake  staff.  The  writer  has 
endeavored  to  cover  both  of  these  unknown  quantities  by  actual  exper- 
iment, giving  the  results  in  the  tables.  Table  I  was  taken  by  a  dyna- 
mometer being  fastened  directly  to  the  brake  staff  handle  in  line  of 
the  pull  of  the  motorman,  a  cast  iron  brake  wheel  sixteen  inches  diame- 
ter from  center  to  center  of  a  one  and  a  quarter  inch  rim  bearing  the 
handle. 

Table  I. 


Weight  of 
motorman. 

Gradual  pull 
with  one  hand. 

Jerk  with  both 
hands  on 
hand  wheel. 

Emergency  jerk 
with  both  hands 
on  hand  wheel. 

140 

112 

135 

275 

200 

135 

275 

385 

287 

145 

235 

312 

175 

125 

212 

285 

153 

j  25 

245 

310 

185 

150 

200 

300 

I/O 

150 

275 

35o 

155 

135 

210 

325 

135 

1 10 

175 

325 

135 

125 

250 

350 

160 

125 

250 

405 

176 

100 

200 

400 

185 

176 

250 

375 

Av.  131. 7 

224 

338.23 

The  tests  show  that  the  full  power  that  can  be  maintained  upon  the 
brake  lever  for  a  sufficient  length  of  time  for  the  purposes  in  hand  does 
not  exceed  an  average  of  180  lbs. 

Table  II. 


Speed  rev.  per 

minute 

Brake  pressure. 

Traction. 

Coefficient. 

33  in.  wheel. 

Varying,  150 

goo  lbs. 

87.4  lb. 

9-7pr.  cent. 

125 

goo 

91.7 

10.2 

100 

goo 

gg.8 

11. 1 

78 

goo 

118. 

13.2 

56 

goo 

133- 

14.8 

38 

goo 

150.4 

16.6 

20 

goo 

154- 

17.1 

4 

goo 

174.6 

ig.4 

Constant,  105 

300 

2g-4 

9.8 

500 

50.5 

10. 1 

75o 

gi. 

12. 

100 

1150 

125. 

11. 2 

1500 

178. 

12. 

2200 

305- 

14.4 

94 

3780 

488 

13.2 

Table  II  was  obtained  as  shown  in  Fig.  1.  A  brake  shoe  that  had 
been  run  in  service  about  three  or  four  days  was  taken  with  the  axle 
carrying  its  co-operating  wheel,  lifted  out  of  the  truck  and  placed 
between  the  centers  of  a  lathe,  the  load  upon  the  brakeshoe  accurately 
measured,  and  the  shoe  held  from  movement  around  the  wheel  by  a 
dynamometer.  Every  precaution  was  taken  to  avoid  handling  the 
periphery  of  the  wheel  or  the  face  of  the  brakeshoe,  and  even  the  dust 
was  left  upon  it  so  as  to  conform  as  nearly  as  possible  to  the  normal 
conditions  of  practice. 

Tracing  our  180  lbs.  application  to  the  brake  beam  with  allowance 
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for  loss  of  friction,  we  have  3,840  lbs.  applied  to  each  of  the  two  shoes 
which  upon  the  chilled  surfaces  are  found  under  ordinary  circumstances 
by  Table  II  to  give  a  coefficient  of  about  12  per  cent.  This  would 
give  a  retarding:  effect  of  460  lbs.,  which  is  less  than  one-third  that 


FIG.  2. 

easily  obtainable  were  the  power  needful  for  its  application  at  hand. 
The  coefficient  under  these  conditions  must  have  been  about  37  per 
cent,  to  realize  anything  like  the  total  value  of  the  retarding  effect  of 
the  wheel.  This  under  condition  of  chilled  and  glazed  surface  is 
entirely  out  of  the  question,  showing  at  once  the  necessity  of  power  in 
the  application  of  brakes,  if  anything  like  their  full  value  and  use  is 
to  be  obtained.  This  is  also  amply  borne  out  in  practice,  as  those  who 
have  tested  this  point  well  know  that  under  ordinary  conditions  it  is 
next  to  impossible  to  slip  the  wheels  of  a  motor  car  by  the  hand 
brake. 

For  years  the  writer  has  believed  that  electricity  was  vastly  pre- 
ferable to  any  other  force  for  the  application  and  control  of  brakes. 
Working  first  on  the  solution  of  the  continuous  brake  problem  for  rail- 
way trains,  he  built  his  first  electric  brake  apparatus  in  1882  and  has 
studied  and  experimented  on  the  problem  in  its  various  phases  almost 
continuously  since  that  date,  with  more  or  less  encouragement  in  the 
line  of  substantial  progress.  As  to  its  application  to  electric  cars,  the 
apparatus  was  successfully  applied  on  some  double  truck  cars 

in  Illinois,  one  of  these  cars  weighing  as  much  as  twelve  tons,  r  

The  first  equipment  similar  to  that  shown  in  Fig.  5,  was  con-  [ 


has  ceased,  generates  potential.  In  many  instances  it  is  possible  to 
draw  an  arc  from  the  rapture  of  the  brake  circuit  one  second  after  the 
motion  has  ceased,  showing  the  presence  of  current  in  the  local  circuit. 
Fig.  2  has  been  developed  from  the  average  stop  to  show  the  curve  of 
current  in  reference  to  the  motion,  the  black  line  indicating  the  period 
of  motion  during  the  application  of  the  brake,  and  the  curve  indicating 
the  current  intensity  and  its  duration.  The  current  flowing  after  mo- 
tion ceases,  though  small,  is  found  exceedingly  useful  in  holding  the 
car  from  starting  itself,  even  on  quite  a  heavy  grade,  as  only  a  small 
quantity  of  energy  added  to  the  already  great  friction  of  quiescence  will 
prevent  the  car  from  starting.  This  persistency  of  current  is  also  found 
nseful  to  kill  or  destroy  the  magnetism  of  the  brake  magnet,  in  case  it 
is  desired  to  suddenly  move  the  car  forward  again. 

The  current  required  to  be  developed  to  stop  a  car  when  no  other 
braking  apparatus  is  used  is  found  to  be  only  a  fraction  of  that  re- 
quired to  accelerate  the  car  in  the  same  interval.  This  may  be  easily 
illustrated  by  the  lines  in  diagram  Fig.  3,  A  being  the  electrical 
energy  applied  in  agiven  acceleration ;  B  the  resulting  mechanical  energy 
stored  in  the  car  after  deducting  all  the  wastes  in  the  motor,  and  between 
the  motor  and  the  momentum;  c  the  average  mechanical  energy  in  the 
car  at  the  time  of  applying  the  brake;  D  being  the  electrical  energy  re- 
quired to  be  developed  for  retardation  after  the  efficiency  losses  have 
all  been  provided  for  out  of  the  quantity  C.  'Thus  it  will  be  seen  that 
the  so-called  efficiency  losses,  act  in  a  two-fold  sense  between  A  and  B 
and  between  c  and  D,  to  reduce  the  amount  of  current  required  to  be 
generated  for  braking  purposes. 

Automatic  resistances  were  even  at  one  time  used  in  the  endeavor 
to  relieve  the  motorman  of  all  responsibility  in  connection  with  the 
control  in  applying  the  brake,  but  superlative  simplicity  was  found 
to  be  much  more  desirable  than  the  superlatively  automatic,  and  the 


FIG.  3. 

strut  ted  some  five  years  since.  This  apparatus  has  been  con- 
stantly undergoing  alterations  and  has  been  experimented  with, 
until  for  the  past  eighteen  months  a  constantly  increasing  num- 
ber of  electric  cars,  equipped  with  it,  have  been  in  regular 
service,  some  of  these  running  with  change  of  motormen  on 
each  of  thirteen  daily  trips,  the  same  motorman  having  the 
car  once  in  about  three  days,  making  it  impossible  for  the  men 
to  become  familiar  with  the  operation  of  the  brake.  During 
this  time  one  car  has  made  upwards  of  70,000  miles,  hauling 
a  trailer  about  48,000  miles,  during  some  special  weeks  of 
test,  making  from  178  to  220  miles  daily. 

The  electric  brake  under  discussion  has  been  operated  over 
a  year  on  equipment  upon  different  roads,  from  electricity 
generated  independently  of  the  trolley  connection,  the  braking 
current  not  being  derived  from  the  central  station,  but  pro- 
duced by  the  power  of  the  moving  car,  which  power  it  is  de- 
sired to  get  rid  of,  or  destroy.  The  brake  thus  operates 
equally  well  with  the  trolley  off,  and,  as  will  be  understood 
from  the  following  description,  the  trolley  current  has  nothing  at 
all  to  do  with  the  car  while  the  brake  is  being  operated,  except  possibly 
to  maintain  the  lighting  circuit.  The  electric  brake  at  the  same  time 
is  entirely  independent  of  the  hand  brakes,  which  may  or  may  not  be 
present  upon  the  equipment.  The  braking  action  being  altogether  in- 
dependent of  the  brake  shoes,  it  is  not  found  necessary  to  employ  them 
in  connection  with  the  electric  brake,  although  in  the  earlier  forms 
they  were  used,  and  in  the  case  of  trail  cars,  especially  in  heavy  ser- 
vice and  on  grades,  some  engineers  prefer  to  use  them  at  the  present 
time. 

The  current  employed  by  the  writer  for  operating  the  brakes  is 
developed  by  automatically  turning  the  motor  or  motors  into  genera- 
tors. As  these  are  driven  forward  by  the  moving  car,  they  develop 
current  which  is  controlled  as  to  intensity  by  the  starting  rheostat  of 
the  car.  The  braking  current  is  thus  produced  at  the  expense  of  the 
mechanical  energy  stored  up  in  the  moving  car.  which,  being  consumed 
causes  a  retardation  and  final  stopping  of  the  mass  as  a  whole.  The 
current  so  generated  may  be  furthermore  led  through  a  brake  magnet 
as  above  seen,  to  apply  the  brake  shoes;  it  may  arrest  the  motion  of 
the  car  direct  by  magnetic  adhesion,  or  develop  heavy  retarding  cur- 
rents in  the  moving  metallic  mass  by  magneto-induction.  When  an 
active  local  circuit  is  used,  the  latter  method  is  usually  employed  for 
reasons  which  will  be  made  more  apparent. 

The  connections,  and  in  fact  the  whole  arrangement  of  the  electric 
brake  upon  the  car,  is  extremely  simple.  This  is  shown  by  the  fact 
that  only  one  small  extra  wire  needs  to  be  run  to  the  controller,  in  addi- 
tion to  the  ordinary  wiring  of  the  standard  equipment  without  the 
electric  brake.  The  certainty  of  operation  is  evinced  by  the  fact,  that 
at  present  writing  over  150  of  the  equipments  have  been  placed,  which 
are  making  upwards  of  10,000  miles  daily  in  regular  service.  Early  in 
the  experimentation  a  phenomenon  was  observed  in  reference  to  the 
persistence  of  the  current  even  after  the  motor  had  stopped.  This  is 
due  to  the  slow  action  of  the  decreasing  magnetization,  taken  together 
with  the  reaction  or  self-induction  effect  of  the  fields  and  any  brake  coil 
or  coils  that  rr ay  be  in  the  circuit.  The  movement  of  the  magnetic 
lines,  which  persist  after,  and  in  fact  long^after  the  motion  of  the  motor 


FIG.  4. 

automatic  devices  were  seen  to  be  entirely  unnecessary,  the  apparatus 
as  at  present  constructed  being  of  great  simplicity. 

The  diagram  of  the  braking  current  in  Fig.  2,  shows  the  auto- 
matic decrease  in  the  intensity  of  the  brake  application  so  desirable 
with  the  decreasing  speed  referred  to  above.  As  the  speed  decreases, 
the  generator  runs  more  slowly  and  consequently  produces  less  and 
less  current. 

With  this  style  of  brake,  the  life  of  the  wheels  is  increased  from 
two  to  three-fold,  thus  affording  a  saving  in  the  item  next  in  cost  to  the 
electric  maintenance  itself,  to  say  nothing  of  the  entire  saving  in  brake 
shoes.  This  is  emphasized  in  the  fact  that  the  brake  shoes  are  being 
constantly  besmeared  with  sand  and  grit  thrown  from  the  wheels,  and 
when  in  this  condition,  they  are  brought  f.gainst  the  wheels  with  the 
tremendous  pressures  noted  above,  A  better  method  could  hardly  be 
devised  for  reducing  both  wheel  and  shoe.  We  little  realize  the 
great  number  of  brake  applications  necessary  in  a  day's  run.  Careful 
record  has  been  kept  of  this  point,  giving  in  three  days  an  average  of 
1,377  brake  applications  per  day  for  a  run  of  about  164  miles. 

Another  interesting  feature  in  this  connection  is  that  a  flat  wheel 
from  skidding  is  an  impossibility.  It  will  readily  be  seen  that  should 
the  wheels  stop,  the  generator  connected  with  the  axles  ceases  to  pro- 
duce current,  and  none  therefore  exists  to  farther  apply  the  brake,  and 
though  they  may  be  sliding  forward  on  the  rail,  yet  the  wheels  continue 
to  rotate  more  or  less,  and  constantly  present  new  surfaces  for  the  slid- 
ing contact. 

The  braking  action  is  two-fold  and  is  especially  efficient.  The 
rotating  armature  of  the  motor,  instead  of  tugging  ahead  by  its  momen- 
tum, is  itself  pulling  back  and  more  or  less  powerfully  braking  the  car 
through  the  gears  by  the  retarding  effort  of  the  magnetism  of  its  field 
while  generating  the  braking  current.  The  power  required  therefore  to 
perform  this  work  is  taken  from  the  energy  of  the  moving  car  which 
it  is  desired  to  destroy;  not  only  is  the  car  thus  retarded,  but  the 
electric  brakes  arrest  the  motion  of  the  wheels  direct  with  a  force  that 
is  remarkably  powerful  and  under  perfect  control  of  the  motorman. 

Two  forms  of  braking  magnets  are  used,  one  for  winding  up  a 
brake  chain  usually  employed  in  connection  with  the  trailer,  and 
another  for  directly  arresting  the  motion  of  the  axles,  one  magnet 
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only  being  used  in  connection  with  each  axle,  as  shown  in  Figs.  4  and 
5.  These  magnets  are  truck  mounted,  not  an  ounce  of  their  weight 
being  directly  on  the  axle,  and  are  so  supported  that  their  gravity  acts 
to  automatically  retract  from  the  brake  face.  The  brake  face  is  auto- 
matically lubricated  to  a  slight  degree,  receives  a  high  polish  and  does 
not  cut  or  rapidly  wear.  The  brake  is  noiseless  in  its  operation.  It 
will  be  seen  from  the  cuts  that  inasmuch  as  it  does  not  revolve.no 
commutating  or  contact  device  is  necessary.  Its  crescent  form  accom- 
plishes important  technical  functions  and  also  eliminates  the  necessity 
of  pulling  off  a  wheel  for  its  attachment,  removal  or  inspection.  The 
brake  face  is  solid  unbroken  metal  with  no  grooves  or  interstices  for 
catching  grit  or  sand,  which  in  part  explains  the  absence  of  wear  above 
referred  to.  The  brake  magnet  is  practically  indestructible,  a  few  turns 
of  stout  wire  constituting  its  one  coil  entirely  enclosed  and  sealed  in 
metal.  No  harm  or  moisture  can  reach  it.  The  lubricator  for  the 
brake  surface  is  dry,  not  sticky  or  adhesive,  and  does  not  gather  sand 
or  dirt  and  retain  it  upon  the  braking  face.  No  mechanical  pressures 
whatever  are  employed  to  arrest  the  car,  and  hence  no  strain  or  shoul- 
der wear  comes  upon  the  journals. 

As  to  the  arrangement  for  application  and  control  of  the  brake  by 
the  motorman,  about  a  year  ago  the  following  appeared  from  the  pen 
ot  the  writer: 

"Considering  the  inexperience  of  the  operator  and  the  responsi- 
bility which  at  times  well  nigh  overwhelms  him,  I  think  that,  as 
engineers,  we  should  be  willing  to  set  a  very  high  mark  to  be  attained 


by  simply  swinging  the  handle  back  over  the  path  it  has  just  traversed; 
the  farther  it  is  swung  to  the  left,  the  stronger  the  brakes  are  applied. 
The  act  of  releasing  or  letting  off  the  brakes,  again  automatically  re- 
establishes connection  with  the  trolley  and  re-converts  the  dynamo  into 
a  motor.  The  same  rheostats  and  contacts  are  applied  to  control  the 
motor  while  running  the  car,  and  also  to  control  the  slight  amount  of 
current  generated  by  the  transformed  dynamo,  which  is  sufficient  to 
brake  the  train. 

The  motorman  cannot  turn  on  the  current  before  the  brakes  have 
been  released,  nor  can  he  apply  the  brakes  before  the  current  has  been 
turned  off.  This  is  a  result  of  construction,  and  constitutes  a  feature 
of  merit  in  the  new  electric  brake,  effecting  an  economy  in  current  and 
a  saving  in  wear  and  tear.  Freeing  the  conductor  of  all  care  in  this 
connection,  and  leaving  the  braking  of  the  train — including  trailer  or 
trailers  and  all — solely  in  the  hands  of  the  motorman  by  placing  at  his 
command  a  power  with  which  he  may  with  the  utmost  ease  accom- 
plish his  task,  constitutes  an  important  advance  in  the  art  of  control  of 
electric  railway  equipment. 

It  has  been  found  that  the  electric  brake  is  practically  incapable  of 
abuse  by  any  motorman,  due  to  the  fact  above  named,  that  no  amount 
of  over-application  can  cause  flattening  of  the  wheels,  or  any  harm 
whatever  to  any  part  of  the  equipment  through  their  locking  and 
skidding. 

The  principal  moving  parts  are  simple  and  durable,  being  only  two 
in  number.  The  various  portions  of  the  controller  have  been 
subjected  to  the  severest  tests  possible,  one  test  made  in  1893, 
consisting  in  518,700,  consecutive  brake  applications  without 
appreciable  wear,  the  parts  being  in  regular  service  at  the  pre- 
sent time. 

Operating  the  brake  in  this  manner,  it  will  at  once  be 
seen  that  the  system  is  one  of  the  utmost  certainty  of  operation, 
surer  even  than  the  hand  brake,  from  the  fact  that  every  time 
the  car  runs,  the  motor,  which  is  depended  on  for  the  braking 
action,  receives  a  test,  and  its  fitness  and  capacity  for  the 
next  brake  application  is  constantly  being  demonstrated.  On 
the  other  hand  the  motorman  never  knows  whether  his  hand 
brake  is  sure  to  operate  when  called  upon  for  the  next 
application. 

The  advantages  found  to  result  from  the  practical  use 
of  the  electric  brake  as  compared  with  former  brake  systems; 
its  qualities  as  an  accident  preventer,  as  well  as  its  general 
commerical  value  may  be  recapitulated  as  follows: 

1.  The  certainty  of  its  operation. 

2.  The  enormous  power  at  instant  command  and  under 
perfect  control. 

3.  The  absence  of  all  power  absorption  at  moneyed  cost 
from  the  central  station. 

5.  Its  extreme  simplicity. 

6.  Observed  saving  in  wheels,  two  to  three-fold. 

7.  Entire  saving  in  brake  shoes. 

8.  Lubrication  of  brake  face;  very  little  wear  of  either 
wheel  or  magnet. 

9.  Absolute  silence  of  operation  and  release. 

10.  The  low  e.  m.  f.  at  which  it  operates. 

11.  The  ease  of  its  application  and  control. 

12.  Conserving  strength  and  prolonging  the  usefulness 
of  the  motormen. 

13.  The  smoothness  of  its  operation. 

14.  The  fact  tnat  its  use  cannot  cause  flat  wheels. 
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Feeder  Patent  Decision. 


in  the  ideal  brake  for  electric  street  railway  service,  namely,  the  use 
of  but  a  single  c  ontrolling  handle  for  everything;  starting,  accelerating, 
retarding  and  braking  the  trailer,  or  trailers  and  all.  Let  the  motor- 
man  have  nothing  to  think  of  except  one  handle,  and  two  thirds  of  the 
accidents  now  occurring  will  be  prevented.  Let  this  handle  require  no 
more  exertion  in  its  operation  than  the  present  controlling  handle. 
Let  the  motorman  fulfil  his  functions  with  as  little  physical  exertion  as 
possible;  he  will  then  have  a  greater  reserve  for  mental  application 
when  necessary.  A  motorman  required  to  exert  an  enormous  amount 
of  brute  force,  constantly  grinding  at  the  brake,  has  but  little  life 
left  to  apply  in  case  ot  emergency.  I  agreed  with  a  prominent 
writer  on  this  subject,  where  he  says  that  a  multiplicity  of  handles  is 
fatal  in  time  of  emergency." 

At  the  time  the  above  was  written,  equipments  controlled  as 
therein  set  forth,  namely,  by  the  use  of  a  single  controlling  handle  for 
everything^  had  been  in  operation  for  upwards  of  a  year.  The  methods 
employed  for  accomplishing  this  have  been  varied,  but  in  the  form 
most  in  use  at  the  present  time  the  resistance  contacts  are  employed  in 
a  two-fold  manner;  the  controller  handle  is  made  to  operate  back  and 
forth  over  the  same  contacts  for  controlling  both  the  application  of 
the  current  to  the  motor  and  braking  the  car.  A  self-correcting  and 
interlocking  device  is  also  provided,  so  if  the  motorman  does  not 
throw  the  handle  clear  over,  the  transformation  is  completed  automat- 
ically before  the  movement  of  the  lever  can  reach  the  operating  con- 
tacts. 

It  will  thus  be  seen  that  the  brake  is  automatic  and  does  its  work 
without  any  special  act  or  even  the  knowledge  of  the  motorman.  He 
simply  "  works  a  single  handle"  back  and  forth,  and  electricity  "  does 
the  rest."  Suppose  the  motorman  wishes  to  stop  his  car,  he  turns  off  the 
current  by  simply  swinging  the  lever  over  to  the  right.  This  operation  is 
made  to  automatically  convert  the  motor  into  a  special  dynamo  for  gen- 
erating currents  at  very  low  speeds,  and  also  simultaneously  to  cut  off 
all  connection  with  the  trolley  current.    The  brakes  are  then  applied 


A  decision  far  reaching  in  its  effect,  was  given  September  12,  by 
Judge  Acheson  in  the  LTnited  States  Circuit  Court  of  Appeals  in  Phil- 
adelphia, against  the  Edison  Electric  Light  Company.  The  decision 
was  on  appeal  of  Westinghouse,  Church,  Kerr  &  Company,  from  the 
decision  of  the  Circuit  Court  in  New  Jersey,  in  an  infringement  suit 
brought  by  the  Edison  Company  to  restrain  the  appellants  from  using 
one  of  their  patent  distribution  systems  of  feed  wires. 

The  patent  contested  was  letters  patent  No.  264,642  granted  to 
Thomas  A.  Edison  for  an  electric  distribution  and  translation  system 
by  reason  of  the  construction  and  operations  of  an  electric  light  plant 
at  the  city  of  Trenton,  N.  J.,  by  the  defendant  Westinghouse,  Church, 
Kerr  &  Company. 

All  through,  the  testimony  of  the  defence  was  to  show  the  great 
similarity  between  gas  and  water  distribution  and  that  of  the  electric 
distribution  according  to  the  specifications  mentioned  in  this  patent. 

The  judge  after  reviewing  the  facts  of  the  case,  says,  "The  plan  of 
electric  distribution  covered  by  the  claims  in  question  is  not  'the 
creative  work  of  that  inventive  faculty  which  it  was  the  purpose  of  the 
constitution  and  patent  laws  to  encourage  and  reward.'  To  sustain 
these  claims  would  be  to  sanction  a  monopoly  in  that  which  belongs 
to  the  public.  In  announcing  this  conclusion  we  cannot  do  better 
than  quote  some  observations  of  the  Supreme  Court  which  apply  with 
great  force  to  this  case,  as  we  read  the  proofs." 


The  New  Castle,  Minersville  &  Tremont  Street  Railway  Com- 
pany, of  New  Castle,  Pa.,  was  incorporated  September  19,  with  a  cap- 
ital stock  of  $100,000,  to  construct  and  operate  an  electric  railway  in 
New  Castle,  Schuylkill  County,  Pa.  W.  F.  Sadler,  of  Carlisle,  Pa.,  is 
president  of  the  company,  and  other  stockholders  are  L.  S.  Sadler  and 
Willard  F.  Thompson,  of  Carlisle,  and  Elias  Davis,  of  Broad  Mountain, 
Pa. 
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Wheels. 


Just  as  we  are  going  to  press  the  following  letters 
have  been  received  upon  the  subject  of  cored  wheels  and 
their  action  on  curves: 

Passaic,  N.  J.,  September,  22,  1X94. 
Editors  Street  Railway  Journal: 

I  am  becoming  very  much  interested  in  the  subject  of 
the  wear  and  behavior  of  the  wheels  under  street  cars. 
With  the  introduction  of  heavier  cars,  the  life  of  those 
wheels  which  I  have  an  opportunity  to  examine,  is  being 
very  much  shortened.  This  rapid  wear  is  making  trouble. 
Mr.  Fitch  in  hisarticle,  published  in  your  July  issue,  makes 
a  number  of  exceedingly  good  points,  but  in  speaking  of 
the  uses  of  the  cone,  he  seems  to  me  to  omit  one  point. 
Wheels  when  fast  on  one  axle  and  held  square  in  the 
truck  will  travel,  or  tend  to  travel  in  a  straight  line,  re- 
gardless of  slight  differences  in  size.  In  fact,  experiment 
has  shown  that  wheels  may  be  thus  fitted  and  of  such 
differences  of  size  as  to  run  round  a  curve  of  a  given 
radius  without  slipping;  but  if  the  axles  are  put  into  the 
truck  square  with  each  other  and  are  fast  on  the  axle, 
the  tendency  of  the  truck  is  not  to  follow  the  curve,  but 
to  go  straight  ahead.  This  has  always  seemed  to  me  to 
be  one  of  the  strongest  arguments  against  coning  of 
wheels.  If  a  pair  of  wheels  has  no  tendency  to  go  round  a 
curve,  because  of  their  difference  in  size,  then  certainly 
the  making  of  the  individual  wheel  in  such  a  way  as  to 
practically  give  two  diameters  can  be  of  no  advantage, 
since  slipping  must  be  encountered  in  any  event.  I  sup- 
pose that  it  is  pretty  well  understood  that  coning  has 
some  advantages  on  a  straight  track.  It  tends  to  keep  the 
truck  centered  between  the  rails.  J.  F.  T. 

New  York,  September  24,  1894. 
Editors  Street  Railway  Journal: 

Mr.  Fitch  in  the  July  number  of  the  Street  Rail- 
way Journal  presents  a  number  of  advantages  which 
coned  wheels  have  over  those  with  cylindrical  treads.  He 
gives  what  has  been,  and  what  I  suppose  is  to  this  day  the 
generally  accepted  idea  among  car  builders  and  railroad 
men.  When  I  was  a  young  man  it  was  received  as  law 
and  gospel.  It  is  a  real  good  theory,  but  it  has  no  founda- 
tion whatever  in  fact.  I  do  not  believe  that  the  centrifugal 
force  in  any  ordinary  street  car  work  has  anything  to  do 
with  the  behavior  of  the  wheels  on  the  track.  Theoretic- 
ally the  trailing  truck  of  a  long  car  should  have  just  as 
much  centrifugal  force  as  the  forward  end.  The  rear 
half  of  a  long  motor  car  ought  not,  theoretically,  to  have 
any  less  centrifugal  force  than  the  front  half,  yet  the  front 
half  of  the  car  jams  its  wheel  hard  against  the  outside 
rail,  while  the  rear  half  will  have  its  wheel  slack  to  the 
rail,  and  perhaps  grinding  against  the  inner  rail.  That 
fact  certainly  ought  to  smash  the  cone  theory. 

All  cars  built  with  a  due  regard  to  the  laws  of  nature 
and  the  rules  and  regulations  laid  down  in  the  books, 
tend  to  go  straight  ahead.  When  a  car  reaches  a  curve 
the  rail  proceeds  to  push  the  wheel  sideways  and  the  first 
wheel  gets  a  very  large  percentage  of  the  push.  The 
second  wheel  practically  takes  none  at  all  of  it,  conse- 
quently cars  go  around  curves  cornerwise.  In  the  old 
days  when  it  was  customary  to  let  the  outer  wheels  run 
around  curves  on  their  flanges  it  was  almost  universal 
to  find  that  they  cut  a  pair  of  grooves  in  the  outer  flat 
rail.  In  this  case,  theory  may  be  all  right  for  the  forward 
pair  of  wheels,  but  how  about  the  second  pair  ?  It  is  cer- 
tainly all  wrong  for  them.  It  used  to  be  a  common  belief 
among  railway  men  that  coned  wheels  stayed  in  the  mid- 
dle of  the  track  better  on  tangents  than  those  which  were 
cylinders,  and  in  1873  it  was  a  question  whether  one  of 
the  popular  systems  of  loose  wheels  and  axles  was  not 
led  into  trouble  because,  using  cylindrical  wheels,  they  had 
difficulty  with  the  swinging  of  the  trains  from  side  to  side 
on  straight  tracks.  But  supposing  the  cone  theory  worked 
all  right  in  practice  as  well  as  on  paper,  would  it  be  of 
any  practical  use?  I  think  the  answer  a  very  doubtful  one, 
because  after  a  comparatively  little  wear  they  become 
cylindrical,  and  with  a  little  more  wear  they  are  coned 
in  the  opposite  direction. 

As  Mr.  Fitch  showed,  wheels  on  curves  will  slip  and 


slide  regardless  of  coning  or  being  fast  or  loose  on  the 
axles.  In  fact  a  wheelbarrow  wheel  wont  go  round  a 
curve  with  as  little  friction  as  it  has  on  a  straight  line. 

I  can't  agree  with  Mr.  Fitch  in  the  statement  he 
makes  in  his  sixth  paragraph,  at  the  bottom  of  the  first 
column.  I  think  the  side  motion  seen  in  a  car  upon  the 
track  under  the  circumstances  which  he  describes,  is  not 
so  much  due  to  the  lagging  of  one  wheel  behind  the 
other,  as  to  irregularities  in  the  surfacing  of  the  track. 
He  says  that:  "When  one  wheel  is  minutely  smaller  in 
diameter  than  the  other,  and  lags  behind,  its  direction  of 
travel  is  changed  from  a  straight  line  to  an  outward  direc- 
tion or  path,  until  its  own  largest  circumference  next  to  the 
flange  of  the  wheel  is  in  contact  with  the  ball  of  the  rail." 
This  may  be  an  explanation,  but  it  does  not  correspond  with 
all  the  facts  in  the  case.  It  does  not  to  me  seem  to  cor- 
respond with  the  fact  that  unequal  diameters  on  the  same 
axle  held  squarely  across  the  track  tend  to  travel  in  a 
straight  line.  It  should  think  it  more  likely  that  there 
was  a  sliding  of  the  wheels  at  right  angles  to  the  rails. 
This  seems  to  me  rational,  but  the  slipping  and  lagging 
of  one  wheel  behind  the  other  does  not.  Most  good 
trucks  hold  their  axles  rather  too  rigidly  lengthwise  of 
the  track  to  make  this  seem  probable. 

Frank  Adams. 


Fender  Report  in  Baltimore. 


Some  time  ago  a  car  fender  commission  was  formed  in  Baltimore, 
Md.,  consisting  of  the  Mayor,  City  Register  and  City  Commissioner, 
for  the  purpose  of  considering  the  subject  of  life  guards  for  trolley  cars. 
Mendes  Cohen,  past  president  Am.  So.  C.  E. ,  was  employed  to 
investigate  and  make  a  report  on  all  fenders  which  came  to  his  notice. 
In  all,  seventy  different  types  were  offered,  but  out  of  this  number, 
which  included  nearly,  if  not  all,  of  the  best  known  fenders,  none  met 
with  his  unqualified  approval. 

The  various  fenders  are  grouped  into  classes,  based  on  form  or 
mode  of  operation.  Class  I  are  termed  "  combination  fenders,"  mean- 
ing those  which  include  in  one  design  a  projecting  front  fender, 
together  with  a  wheel  guard,  being  thus  complete  in  themselves.  The 
following  are  named  under  this  head  as  patentees  of  fenders  likely 
to  prove  effective  in  service:  William  C.  O'Brien,  J.  W.  Darley,  Jr., 
William  R.  Will  and  W.  R.  Fowler,  all  of  Baltimore,  and  the  R.  A. 
Crawford  Manufacturing  Company,  Pittsburgh,  Pa. 

Class  2  are  "  front  scoop  or  pick-up  fenders,"  designed  to  save 
persons  caught,  either  standing  or  fallen  in  the  way  of  an  approaching 
car,  but  which  make  no  provision  for  the  contingency  of  failure  to  pick 
up  the  victims.  These  are  divided  into  two  groups.  In  the  first  are 
included  such  fenders  as  failing  to  pick  up  the  victim  will  not  by  their 
form  cause  injury  in  passing  over  him.  As  belonging  to  this  group 
Mr.  Cohen  mentions  two,  of  which  Samuel  C.  Kindig  and  William  J. 
Ogden,  both  of  Baltimore,  are  inventors.  Neither  of  these,  however, 
came  fully  up  to  the  requirements,  but  both  inventions  contain  good 
and  valuable  features.  Of  course,  as  already  explained,  these  fenders 
will  each  require  an  effective  wheel  guard  to  operate  in  connection 
with  it. 

Fenders  of  Class  3  assume  to  trip  the  person  struck  and  cause  his 
fall  upon  the  platform,  but  which,  like  the  fenders  of  Class  2,  make  no 
provision  for  those  who  are  not  successfully  picked  up  or  saved  from 
falling.  Of  this  class  there  are  but  three  devices  which  merit  attention, 
viz.:  Louis  Pfingst,  Boston,  the  fender  used  by  the  Buffalo  Street 
Railway  Company,  and  that  of  Ferdinand  Groshans,  Baltimore. 

This  Buffalo  car  fender  differs  from  the  first  only  in  the  fact  that 
it  does  not  slide  under  the  car.  It  is  so  arranged  as  to  be  readily  at- 
tachable and,  when  the  direction  of  the  car  is  reversed,  the  fender  is 
lifted  off  by  the  conductor  and  motorman  and  transferred  to  the  other 
end  of  the  car.  Dr.  Groshan's  fender  is  not  thoroughly  worked  out  in 
its  mechanical  details  and  would  not  be  entitled  to  notice,  except  for 
the  elastic  edge,  which  is  good  and  may  be  fairly  relied  on  to  trip  a 
person  without  seriously  bruising  or  injuring  him. 

Class  4,  or  "  wheel  guard  fenders,"  with  or  without  scoops,  are 
intended  to  protect  from  being  crushed  by  the  wheels  any  victim  whom 
the  front  fender  has  failed  to  save.  In  this  class  several  are  mentioned. 
They  are  the  fenders  of  which  the  Detrick  &  Harvey  Machine  Co., 
Baltimore  ;  S.  Wright,  New  York  (in  use  in  Philadelphia)  ;  George 
Blakistone,  Baltimore  (on  entire  equipment  of  the  Central  Railway 
Company  of  Baltimore);  H.  S.  Robinson,  Fallston,  Md.,  and  F. 
Groshans,  Baltimore,  are  the  patentees. 

What  is  needed  is  a  very  simple  piece  of  work,  the  more  simple 
the  better.    Mr.  Cohen's  report  concludes  as  follows: 

"It  is  required  that  the  front  surface  of  the  car,  striking  a  standing 
human  being,  shall  be  so  arranged  as  to  afford  a  reasonable  prospect 
of  saving  the  person  from  being  dashed  to  the  ground  ;  and,  further,  so 
arranged  that  it  shall  do  the  least  possible  damage  by  its  own  impact; 
and,  further,  if  it  fails  to  do  the  duty  expected  of  it,  and  the  person 
does  fall  to  the  ground,  or  is  already  lying  there,  that  it  shall  be  so  de- 
vised as  to  pass  over  him  without  causing  further  injury  ;  and  that 
there  shall  also  be  on  each  car  a  suitably  arranged  wheel  guard,  prefer- 
ably of  angular  or  "  pilot"  form,  which  shall  be  automatically  brought 
in  close  contact  with  the  street  and  rails,  in  order  to  prevent  the 
crushing  of  the  victim,  whom  the  front  device  has  failed  to  save." 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co. , 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 


Atlanta  is  the  city  which  many  of  our  readers  will 
visit  this  month  at  the  annual  meeting  of  the  American 
Street  Railway  Association.  For  all  who  expect  to  at- 
tend the  Convention,  we  can  predict  a  most  delightful 
trip,  and  we  urge  upon  every  company  the  desirability  of 
being  represented.  The  Convention  promises  to  be  the 
largest  and  most  successful  in  the  annals  of  the  Associa- 
tion. The  programme  decided  upon  is  a  most  attractive 
one,  the  papers  being  upon  subjects  having  an  important 
bearing  upon  street  railway  practice,  while  the  social  feat- 
ures of  the  meeting  promise  to  be  particularly  pleasant 
and  attractive. 


Instances  of  Exorbitant  Insurance  Premiums 

are  continually  being  brought  to  our  attention,  and  bear 
added  testimony  to  the  soundness  of  our  position  in 
urging  the  advantages  of  mutual  street  railway  insurance. 
We  learn  from  insurance  people  that  rates  higher  than 
even  now  are  contemplated,  on  account  of  unprofitable 
business.  On  the  other  hand,  we  are  informed  that  the 
losses  of  a  certain  mutual  company,  making  a  specialty 
of  electric  railway  and  lighting  risks,  have  been  a  small 
fraction  of  their  premiums  received,  and  that  a  dividend 
or  rebate  of  50  per  cent,  on  the  business  of  the  past 
year  is  about  to  be  declared.  These  two  statements  do 
not  seem  consistent,  and  altogether,  it  is  but  fair  to  state 
that  experience  with  mutual  insurance  in  this  field,  is  not 
sufficient  to  enable  percentages  of  loss  to  be  calculated 
with  any  degree  of  certainty,  yet  we  are  sure  that  the 
cardinal  principles  on  which  all  successful  mutual  com- 
panies are  founded  are  wise,  and  must  inevitably  lead  to 
lower  rates  or  better  profits. 


Leakage  from  Overhead  Lines,  unless  special  care 
is  taken  to  provide  good  insulation,  often  amounts  to  a 


large  percentage  of  the  total  output,  and  reduces  the 
efficiency  of  the  system  materially.  To  provide  against 
loss  from  this  cause,  the  overhead  line  should  be  fre- 
quently and  thoroughly  inspected,  and  care  taken  to 
determine  any  faults  or  breaks  in  the  insulation.  Usually 
natural  causes  are  the  only  agents  of  destruction  which 
need  be  feared,  but  some  remarkable  performances  of  the 
amperemeter  in  a  station  near  New  York  last  month  led 
to  an  investigation  which  disclosed  other  courses  for  the 
current.  It  was  found  after  the  engines  had  been  called 
upon  to  deliver  considerably  more  current  than  usual, 
that  the  manager  of  a  neighboring  road  had  been  using 
the  extra  current  to  operate  his  cars,  his  own  generating 
apparatus  having  broken  down.  The  connection  was 
made  at  a  a  point  where  the  feeders  of  two  lines  passed 
close  to  each  other.  Hereafter  linemen  should  be  in- 
structed to  look  out  closely,  not  only  for  weakness  in  the 
insulation,  but  also  for  surreptitious  connections  with  the 
overhead  circuit  made  by  other  power  users. 


"Street  Car  Wheels  and  Axles,"  is  the  title  of 
a  paper  to  be  read  at  the  coming  meeting  of  the  Amer- 
ican Street  Railway  Association  in  Atlanta,  Ga.,  by 
D.  S.  Cooke,  electrical  engineer  of  the  Trenton  Passenger 
Railway  Company.  This  should  receive,  as  it  deserves, 
the  careful  attention  of  the  Association,  and  should  have 
the  fullest  discussion.  Since  we  are  entering  upon  a  new 
era  in  street  railway  traffic,  and  are  introducing  new 
methods  of  propulsion  which  have  increased  the  scope  of 
the  street  road  beyond  any  precedent,  we  have  encoun- 
tered entirely  new  and  perhaps  unexpected  conditions. 
With  the  change  from  animal  power  to  electricity 
and  the  cable,  the  railroad  manager  is  confronted  with  a 
change  in  the  condition  of  his  rolling  stock.  Among  the 
exceedingly  important  of  these  conditions  is  the  in- 
creasing wear  of  the  wheel.  Harder  service,  heavier 
weights,  and  greater  brake  power  all  combine  to  shorten 
the  life  of  the  wheel.  Unfortunately,  the  conditions 
of  street  service  differ  so  materially  from  those  of  any 
other  railway  work  that  the  experience  of  the  steam 
railway  men  is  of  comparatively  little  value;  hence,  it  be- 
comes necessary  to  study  the  problem  in  the  light  of  the 
new  and  rapidly  growing  experience. 

City  Engineers  and  Local  Street  Railway  Man- 
agers are  often  at  loggerheads  as  to  the  best  methods  of 
track  construction  (including  the  type  of  rail  and  mate- 
rial for  paving),  when  it  is  proposed  to  reconstruct  or 
extend  a  system  for  mechanical  traction.  Several  in- 
stances of  this  kind  have  occurred  recently,  and  the  rea- 
son has  usually  been  that  engineers  in  the  employ 
of  municipalities  were  not  as  well  posted  regarding 
existing  street  railway  practice  as  those  directly  engaged 
in  the  business.  The  city  engineer  is  supposed  to  be 
always  on  guard  for  the  best  interests  of  the  city,  but  in 
his  zeal  he  may  insist  upon  the  use  of  a  new  rail  or  of  a 
type  of  rail  that  is  employed  in  another  city  where  the 
conditions  differ  widely  from  those  in  his  own  locality. 
The  essential  features  of  a  rail  to  be  considered  are 
strength,  so  as  to  avoid  the  necessity  of  tearing  up  the 
streets  for  repairs,  degree  of  obstruction  to  vehicular  traf- 
fic, in  some  cases  to  provide  a  track  for  vehicles,  and  ease 
of  draft.  From  a  street  railway  standpoint  a  T  or  center 
bearing  girder  rail  is  most  desirable,  because  of  their  ease 
of  draft  and  strength  with  economy  of  material.    In  cities 
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where  these  types  are  not  allowed,  a  compromise  must  be 
effected.  A  grooved  girder  rail  may  be  employed  in  an 
exceptionally  clean  city  with  fair  results,  but  will  not  fit 
the  conditions  of  a  city  where  the  streets  are  habitually 
dirty.  Other  rail  heads  of  almost  every  conceivable  type 
have  been  tried  with  more  or  less  satisfactory  results,  so 
that  in  the  present  state  of  the  art  it  is  almost  folly  for  a 
person  not  fully  informed  on  the  results  of  past  trials  to 
undertake  the  design  of  a  new  rail  and  insist  upon  its 
adoption.  Let  such  city  engineers  as  may  have  to  pass 
on  any  part  of  street  railway  construction  keep  thoroughly 
posted  upon  all  improvements  made  in  the  industry,  and 
it  will  then  be  found  that  their  ideas  and  those  of  the 
managers  will  agree  in  all  essential  particulars. 


Five  State  Street  Railway  Associations,  those 
of  New  York,  Pennsylvania,  Massachusetts,  Ohio  and 
Michigan,  held  their  annual  meetings  last  month,  and 
each,  according  to  the  report  of  its  executive  committee, 
was  in  active  and  prosperous  condition.  The  increase  in 
state  associations  throughout  the  country  is  evidence  of 
the  fact  that  they  form  an  important  aid  to  the  industry 
in  which  their  members  are  engaged.  There  are  many 
important  subjects,  as  we  have  repeatedly  stated  in  these 
columns,  which  the  American  Street  Railway  Association, 
owing  to  its  national  character  cannot  take  up,  and  with 
which  the  individual  companies  of  the  state  acting  alone 
are  not  able  to  cope.  Yet  the  prosperity  of  all  depends 
upon  the  prompt  and  effective  action  by  some  body  or 
association  in  the  common  interest,  either  to  prevent  un- 
just legislative  oppression,  or  to  assist  in  the  perfection  of 
the  operating  department  of  railways  by  a  general  ex- 
change of  information  or  in  other  ways  to  be  of  benefit. 
The  amount  of  capital  invested  in  the  street  railway  in- 
dustry, through  the  general  introduction  of  mechanical 
methods  of  propulsion,  has  increased  so  rapidly  during 
the  last  few  years  that  the  need  of  united  action  is  much 
greater  than  ever  before.  We  feel  confident  that  if  the 
advantages  to  be  secured  by  joining  state  associations 
were  more  generally  realized,  a  much  larger  proportion 
of  the  operating  companies  of  a  state  than  at  present 
would  be  enrolled  in  their  lists  of  membership.  For  the 
small  company,  as  for  the  large,  the  need  for  mutual  help 
is  equally  important,  and  while  the  excuse  is  often  made 
that  the  railway  in  the  small  city  can  add  but  little 
strength  to  an  association,  it  should  be  remembered  that, 
especially  in  securing  legislative  action  and  reform,  a 
railway  company  in  a  small  city  or  town  can  often  use 
a  greater  influence  in  proportion  to  its  size  with  a  repre- 
sentative from  its  district,  than  one  in  a  large  city.  As 
for  those  companies  which  are  so  shortsighted  as  to  wish 
to  profit  by  others'  work  without  co-operating  in  the 
ends  sought,  a  time  may  come  when  they  will  need  as- 
sistance in  their  turn,  but  that  assistance  may  not  then  be 
readily  offered  or  available. 


The  Business  Situation  is  Improving.  Whatever 
may  be  the  causes,  there  is  no  doubt  about  the  fact.  East- 
ern markets,  particularly  in  New  York,  have  been  filled 
for  nearly  a  month  past  with  buyers  from  nearly  all  parts 
of  the  country.  The  pressure  upon  the  custom  houses  of 
applications  for  the  release  of  goods  from  bond  has  been 
so  great  that  for  several  weeks  their  clerical  forces  have 
had  to  work  late  at  night  in  the  endeavor  to  satisfy  the 
energy  of  the  merchants  who  are  seeing  substantial  profits 


in  the  growing  volume  of  business.  Boxes,  bales  and 
barrels  are  once  more  encumbering  the  sidewalks  and 
trundling  merrily  through  the  streets  on  their  way  to 
the  railroads.  The  dry  goods  industry  has  first  felt  the 
effects  of  this  increasing  confidence  in  the  future.  It  is 
said  that  at  one  time  over  4,000  purchasers  of  dry 
goods  were  in  New  York  City  alone,  and  under  the 
stimulus  of  their  demand,  prices  have  been  steadily  ad- 
vancing, and  the  large  surplus  stocks  at  the  great  manu- 
facturing cities  of  New  England  have  been  rapidly  drawn 
down  to  a  point  where  increased  production  has  neces- 
sarily commenced  again,  on  a  larger  scale.  A  "straw," 
which  has  given  great  encouragement  to  those  disposed 
to  be  optimists,  was  a  recent  sale  at  auction  of  an  im- 
mense stock  of  silk,  about  600,000  yds.  in  all,  which  went 
off  at  prices  averaging  less  than  10  per  cent,  below  the 
general  market.  Other  departments  of  business  are  slowly 
but  surely  picking  up,  and  stocks  of  goods,  wholesale  and 
retail,  which  for  nearly  a  year  past  have  been  kept  at  the 
very  smallest  possible  point  in  anticipation  of  lower  tariff 
rates,  are  now  being  replenished  everywhere.  The  pros- 
pects for  a  good  fall  trade  and  excellent  spring  business 
in  the  general  industries  of  the  country  are  exceedingly 
bright. 

***** 

Financial  markets — the  most  sensitive  of  all — have 
been  encouraged  by  the  business  revival  and  although 
there  is  believed  to  be  "  a  large  short  interest"  in  the 
stock  market,  composed  of  those  who  are  inclined  to  think 
the  general  conditions  not  wholly  favorable,  the  general 
feeling  is  one  of  cheerfulness  and  belief  in  the  immediate 
future  of  American  securities.  Railroad  stocks  have  grad- 
ually advanced  with  improved  reports  of  freight  earn- 
ings, and  nearly  all  stock  quotations  other  than  railroad, 
have  shared  in  the  current  hopefulness.  Government 
finances,  too,  are  improving,  The  gold  reserve  is  steadily 
increasing,  the  enormous  volume  of  custom  receipts  dur- 
ing the  past  few  weeks  has  provided  for  all  immediate 
necessities  and  it  is  confidently  believed  that  the  new 
tariff  bill  will  permanently  run  the  Government  and  leave  a 
reasonable  surplus.  The  money  depots  of  the  world,  Lon- 
don, New  York,  Paris,  Berlin,  are  full  to  overflowing  with 
cash  which  the  banks,  as  agents  of  the  capitalists,  will  be 
only  too  glad  to  loan  upon  satisfactory  security,  and  no 
security  is,  as  a  rule,  more  satisfactory  than  properly  en- 
dorsed drafts  secured  by  bills  of  lading.  The  best  com- 
mercial paper  is  eagerly  sought  for  at  low  rates  of  interest 
and  it  may  be  considered  certain  that  when  our  manu- 
facturers and  merchants  the  world  over  are  certain  enough 
of  their  markets  to  again  take  up  the  work  of  production 
and  distribution,  the  money  supply  will  be,  for  some  time 
at  least,  equal  to  the  demand. 

*  *  *  *  * 

The  street  railway  industry  has  borne  its  burdens  in 
the  great  financial  depression  of  1893-94.  Eighteen  months 
ago  the  skies  were  bright,  earnings  were  increasing  and 
street  railways  were  enjoying  unexampled  prosperity. 
Then  came  the  crash.  Earnings  fell  off  at  once,  though 
proportionately  less  by  far  than  was  the  case  with  the  rail- 
roads of  the  country,  and  indeed  less  than  with  most  indus- 
trial firms  and  corporations.  Street  railways  have  always 
the  great  advantage  of  a  cash  business,  and  where  they 
are  not  overcapitalized  they  can  easily  stem  any  ordinary 
financial  depression.  Throughout  the  present  one  the 
necessary  net  earnings  have  generally  been  obtained  by 
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severe  retrenchments.  It  is  probable  that  many  of  the 
properties  have  had  experience  in  economizing,  which 
is,  to  some  extent,  a  practical  offset  to  temporary 
financial  troubles.  The  demand  for  new  apparatus 
and  supplies  of  all  kinds  has  rapidly  fallen  away.  New 
construction,  except  in  a  few  large  cities,  has  almost 
completely  stopped.  The  great  manufacturing  compa- 
nies, confronted  with  a  rapidly  contracting  market,  have 
effected  great  economies  in  their  own  organization,  and 
have  been  putting  down  prices  to  a  point  hitherto  unheard 
of.  It  is  probably  true  that  a  street  railway  can  be  built 
and  equipped  to-day  at  a  price  less  by  fully  50  per  cent, 
than  was  the  case  two  years  ago. 

v  *  *  =h  * 

The  time  is  ripe  for  action.  It  is  not  probable  that 
prices  for  apparatus  and  for  the  major  supplies  necessary 
in  street  railroading  will  ever — or  at  least  for  years  to 
come — be  materially  lower  than  at  present.  It  is  hard  to 
believe  that  manufacturers  can  be  making  any  reasonable 
margin  of  profit  at  the  present  figures.  Electrical  appar- 
atus stands  at  prices  less  than  one-third  those  of  three  or 
four  years  ago.  Steel  rails,  even  the  patented  sections,  can 
be  purchased  at  prices  which  compare  favorably  with 
those  of  the  English  market  in  spite  of  the  far  higher 
wages  in  this  country,  for  our  coal  and  iron  production  is 
so  enormous  and  our  processes  of  manufacture  have  been 
cheapened  to  such  a  degree  that  the  time  when  we  can 
compete  with  England  in  the  world's  iron  and  steel  mar- 
kets seems  to  be  almost  in  sight.  Ingot  copper  is  at  ex- 
tremely low  figures,  and  it  is  being  drawn  into  wire  at 
prices  which  represent  a  fraction  of  the  profits  of  better 
times.  Structural  iron  and  building  materials  are  cheap, 
and  everywhere  the  cash  purchaser  can  come  into  the 
most  favorable  market  obtained  in  the  experience  of  many 
years.  These  conditions,  however,  will  not  long  obtain. 
"Those  who  know"  are  already  purchasing,  and  from  all 
sides  street  railway  manufacturers  and  dealers  report 
greatly  increased  inquiry.  This  strengthening  demand 
will  inevitably  bring  about  higher  prices,  and  those  who 
are  in  the  field  first  will  reap  the  benefit  of  the  lower. 

The  market  for  street  railway  bonds  is  beginning  to 
show  some  life,  and  a  few  issues  have  recently  passed  out 
of  brokers'  hands  to  the  investor  at  a  reasonable  profit. 
Generally  speaking,  however,  Eastern  bankers  and  bro- 
kers have  not  cleared  their  coffers  of  the  more  or  less 
"  choice"  bond  issues  of  all  kinds,  with  which  they  have 
been  loaded  down  during  the  financial  depression,  and  are 
not  disposed  to  assume  responsibility  for  street  railway 
bonds  outside  of  those  of  the  large  systems  and  principal 
cities  of  the  country,  whose  safety  is  beyond  reasonable 
doubt.  This,  however,  is  not  due  so  much  to  the  lack  of 
money  or  of  credit,  as  to  a  more  or  less  general  feeling  in 
banking  circles  that  many  street  railways  have  been  over- 
capitalized. In  cases  where  there  is  no  ground  for  such 
suspicions,  street  railroads  are,  even  now,  readily  secur- 
ing a  hearing  and  can  in  many  cases  either  borrow  money 
on  a  deposit  of  bonds  as  collateral,  or,  if  presenting  ex- 
ceptionally choice  issues,  can  sell  them  outright  at  favor- 
able rates. 

^  %  %  %  % 

For  the  reasons  above  stated,  we  are  strongly  advis- 
ing our  friends  to  complete  their  financial  arrangements 
so  long  held  in  abeyance,  and  to  go  into  the  market  at 


once  prepared  to  take  advantage  of  business  conditions 
and  opportunities,  which  may  not  be  found  again  for 
many  years. 


Our  Forthcoming  Souvenir  Edition. 


As  in  a  number  of  years  past,  we  shall  issue  during 
the  present  month  in  honor  of  the  Atlanta  Convention 
and  of  our  tenth  anniversary,  a  Souvenir  Edition  of  the 
Street  Railway  Journal,  which  we  believe  will  be  one 
of  the  handsomest  and  most  comprehensive  publications 
in  the  history  of  trade  journalism.  The  contents  will  be 
devoted  largely  to  the  interests  of  street  railways  in  the 
South,  and  will  contain  numerous  illustrations  of  scenes 
in  and  about  Atlanta,  as  well  as  street  railway  views  from 
every  principal  Southern  city.  Other  features  of  the 
publication  will  be  portraits  of  a  very  large  number  of 
the  officers  of  Southern  street  railway  companies,  portraits 
of  the  past  presidents  of  the  American  Street  Railway 
Association,  executive  committee  and  local  committee  of 
arrangements,  with  those  of  a  number  of  Atlanta's  promi- 
nent citizens.  The  table  of  contents  will  also  embrace  an 
article  descriptive  of  the  growth  of  the  Street  Railway 
Journal,  and  of  the  street  railway  industry  during  the 
last  decade,  together  with  numerous  other  interesting 
subjects. 

Our  headquarters  during  the  Convention  will  be  in 
Parlors  B  and  6  of  the  Aragon  Hotel,  and  we  shall  also 
have  a  handsome  booth  in  Exposition  Building,  near  the 
entrance  to  the  Convention  Hall.  In  this  connection  we 
extend  a  cordial  invitation  to  all  the  delegates,  supply 
men  and  visitors  to  call  and  register  with  us,  assuring  all 
of  a  hearty  welcome. 

 ^  1  m  1  »   

Electric  Railway  Ambulance. 


As  a  result  of  a  conference  between  Health  Com- 
missioner Dr.  George  Homan,  of  St.  Louis,  and  President 
Scullin  of  the  Union  Depot  Street  Railway  Company  of 
that  city, the  latter  company  has  decided  to  put  in  operation 
an  electric  street  railway  ambulance.  The  plans  for  this 
unique  car  have  been  drawn  up  by  Dr.  Homan,  and  the 
car  is  now  being  built  by  the  St.  Louis  Car  Company. 
It  will  be  fitted  up  so  as  to  be  complete  in  every  detail, 
and  its  line  of  service  will  be  from  12th  and  Pine  Streets 
over  the  line  of  the  Union  Depot  Railway  Company  to 
the  City  Hospital,  and  the  western  terminus  at  Kings 
Highway  and  Arsenal  Street,  where  patients  will  be  trans- 
ferred by  ordinary  ambulances  to  the  Female  Hospital  a 
quarter  of  a  mile  distant,  and  also  to  other  institutions  in 
that  vicinity. 

Pending  the  completion  of  this  car  an  ordinary  car 
has  been  fitted  up  temporarily  for  the  service.  It  runs 
on  a  regular  schedule,  making  seven  trips  daily,  handling 
each  day  from  fifty  to  sixty  patents,  who  are  in  charge  of 
a  competent  physician. 


On  Saturday,  September  15,  1894,  the  stockholders 
of  the  Orleans  Railroad  Company,  of  New  Orleans,  met 
to  consider  a  proposition  for  a  change  of  motive  power. 
The  plans  and  specifications  had  been  prepared  by  H.  J. 
Malochee,  E.  E.,  of  that  city,  and  a  report  was  submitted 
by  him  regarding  the  estimated  total  cost.  This  report 
was  approved  as  read,  and  the  necessary  two-thirds  of 
the  total  number  of  shares  were  voted  in  favor  of  the  pro- 
posed change. 

Work  on  this  line  will  begin  very  shortly  when  the 
contract  will  be  let,  the  whole  to  be  done  under  the  super- 
vision of  the  consulting  engineer  of  the  company.  This 
road,  which  runs  through  a  thickly  populated  section  of 
the  suburbs,  reaches  Canal  Street  by  the  narrow  streets  of 
the  French  quarter,  but  when  leaving  these,  the  cars  run 
on  several  very  wide  and  broad  avenues,  which  are  lined 
with  beautiful  residences.  This  line  also  reaches  the 
famous  French  Market  of  the  Crescent  City,  as  well  as  the 
Fair  Grounds  where  the  winter  races  are  held. 
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THIRD  ANNUAL  MEETING  OF  THE  PENNSYLVANIA  STREET 

RAILWAY  ASSOCIATION. 


The  third  annual  meeting  of  the  Pennsylvania  Street 
Railway  Association  was  held  at  Reading,  Pa.,  Wednes- 
day, September  5  and  6.  There  was  a  large  attendance, 
and  the  meeting  was  a  most  successful  one  in  every  par- 
ticular. An  especially  attractive  feature  of  the  meeting 
was  the  fact  that  an  exhibit  of  street  railway  supplies 
was  held  in  connection  with  it.  Heretofore,  supplies 
have  been  shown  only  in  connection  with  meetings  of  the 
American  Street  Railway  Association,  but  the  exhibits 
were  most  complete  both  in  number  and  variety,  and  re- 
flected great  credit  on  those  represented,  as  well  as  upon 
J.  A.  Rigg,  president  of  the  Reading  Traction  Company, 
to  whose  efforts,  we  understand,  the  plan  of  making  the 
exhibit  was  finally  brought  to  a  successful  completion. 


nual  address.  Richmond  L.  Jones,  of  Reading,  welcomed 
the  visitors  to  the  city.  He  dwelt  at  length  on  the  appli- 
cation of  steam  and  electricity  to  transportation,  and 
closed  with  a  beautiful  eulogy  on  the  death  of  the  late 
president  of  the  Association,  R.  H.  Rhoads. 

A  paper  was  then  read  by  Lincoln  Nissley,  general 
manager  of  the  Citizens'  Passenger  Railway,  of  Harris- 
burg,  on  "  The  Perfection  of  Street  Railway  Motors." 
This  is  published  in  another  column. 

In  the  business  meeting  which  followed  Mr.  Nissley's 
paper,  the  subject  was  discussed  as  to  the  admission  of 
supply  men  as  members  of  the  Association.  It  was  finally 
decided  to  admit  representatives  of  supply  houses  to  the 
Association  as  honorary  members,  upon  payment  of  an  ad- 


VIEW  OF  CONVENTION  HALL,  READING,  PA.,  SHOWING  EXHIBIT  OF  THE  GENERAL  ELECTRIC  CO.  AND 

PECKHAM   MOTOR  TRUCK  &  WHEEL  CO. 


The  part  of  host  was  ably  filled  by  Mr.  Rigg,  and  the  hos- 
pitable welcome  and  entertainment  extended  to  all  dur- 
ing their  stay  at  Reading  will  long  be  remembered  by  all 
participants. 

The  official  place  of  meeting  was  at  the  Neversink 
Hotel  on  the  summit  of  Neversink  Mountain,  several  miles 
from  the  center  of  the  city.  It  is  reached  by  the  Never- 
sink Mountain  Electric  Railway,  which  has  been  described 
in  former  issues,  and  which  winds  around  the  mountain, 
disclosing  beautiful  views  of  the  neighboring  hills,  the 
city  of  Reading  and  the  picturesque  Schuylkill  Valley,  until 
the  summit  is  reached  at  a  height  of  some  thousand  feet 
above  the  city  below. 

The  exhibits  were  held  in  Metropolitan  Hall  at  the 
corner  of  5th  and  Chestnut  Streets.  While  some  consid- 
erable distance  from  the  Neversink  Hotel,  this  hall  was 
quite  near  the  Mansion  House,  which  was  the  head- 
quarters of  the  Association  during  the  last  day  of  the 
meeting.  A  detailed  account  of  the  different  exhibits  is 
given  in  another  column. 

The  meeting  was  called  together  at  n  a.  m.,  Septem- 
ber 5,  in  the  parlors  of  the  Neversink  Hotel  by  Vice- 
President  Wright,  of  Allentown,  who  delivered  the  an- 


mission  fee  and  annual  dues,  the  honorary  members  to 
have  the  same  privileges  as  other  members,  except  that  of 
voting  and  holding  office. 

At  the  afternoon  session  an  interesting  paper  on 
"  Power  Stations"  was  read  by  L.  H.  Mclntire,  general 
manager  of  the  People's  Traction  Company,  of  Philadel- 
phia. 

In  the  discussion  that  followed  Mr.  Mclntire  was 
asked  in  what  sized  roads  it  would,  in  his  opinion,  be 
advisable  to  use  direct  connected  and  belted  generators. 
In  reply,  Mr.  Mclntire  said  that  this  question  depended 
largely  upon  local  conditions,  especially  the  question  of 
cost  of  real  estate,  since  the  belted  plant  took  more  room 
than  the  direct  connected.  As  a  general  rule,  however, 
where  the  units  used  were  larger  than  300  or  500  k.  w., 
the  direct  connected  method  was  preferable,  and  that  even 
where  the  units  were  smaller,  direct  connected  plants 
might  be  used  to  advantage.  In  plants  where  the  unit 
was  1,000  k.  w.,  or  over,  the  direct  connected  plant,  in 
his  opinion,  was  the  only  practicable. 

In  the  business  meeting  that  followed  the  question 
was  brought  up  of  the  best  method  of  apprising  the  non- 
member  companies  in  the  state  of  the  advantages  of  the 
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Association  and  enlarging  it  by  the  addition  of  new  mem- 
bers. Remarks  were  made  by  Messrs.  Given,  Lanius, 
Bragg,  Darlington,  Lawless  and  others,  and  it  was  finally 
decided  to  refer  this  question  to  the  executive  committee 
for  action. 

The  election  of  officers  resulted  in  the  following 
choice:  President,  John  A.  Rigg,  Reading;  first  vice- 
president,  Robert  E.  Wright,  Allentown;  second  vice-presi- 
dent, G.  L.  Greenwood,  Pittsburgh; secretary,  S.  P.  Light, 
Lebanon  ;  treasurer,  W.  H.  Lanius,  York.  Executive 
committee,  C.  L.  Magee,  Pittsburgh;  J.J.  Patterson,  Lan- 
caster, and  B.  F.  Myers,  Harrisburg,  with  the  president 
and  secretary  members  ex-officio. 

The  place  of  meeting  for  next  year  was  left  to  be 
determined  by  the  executive  committee. 

In  the  evening  a  trip  was  made  in  special  electric 
cars  to  the  power  station  of  the  Metropolitan  Electric 
Company,  which  supplies  current  to  the  cars  of  the  Read- 
ing Traction  Company  as  well  as  to  an  extensive 
lighting  system.  The  party  was  shown  through  the  station 
by  J.  L.  Boyer,  chief  engineer  of  the  Metropolitan  Elec- 


and  pass  around  the  sharp  curves  of  the  line.  The  dele- 
gates were  regaled  with  a  sumptuous  repast  at  the  hotel 
at  the  summit,  after  which  the  descent  of  the  mountain 
was  made.  Further  entertainment  was  provided  at  the 
Mansion  House  in  the  evening  for  those  who  remained  for 
the  late  train. 

THE  EXHIBITS. 

The  exhibits  were  shown  at  Metropolitan  Hall,  corner 
of  5th  and  Chestnut  Streets.  The  floor  space,  though 
large,  was  well  occupied.  The  decorations  of  the  hall 
were  elaborate,  consisting  of  bunting  and  draped  flags, 
while  illumination  was  provided  by  arc  and  incandescent 
lamps,  the  current  for  the  former  being  supplied  from 
the  street  railway  circuit  in  front  of  the  building.  There 
were  frequent  exclamations  of  surprise  and  admiration 
at  the  enterprise  of  the  manufacturers  represented  in  pre- 
senting such  an  excellent  exhibit,  and  commendation  of 
the  plan  of  exhibiting  at  state  conventions.  The  hall  was 
visited  by  a  large  number  of  the  residents  of  Reading  as 
well  as  delegates. 
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EXHIBIT  OF  E.  F.  DE  WITT  &  CO. 


trie  Company  and  also  of  the  Reading  Traction  Com- 
pany. The  station  is  located  on  7th  Street,  and  the  rail- 
way plant  consists  of  a  vertical,  600  h.  p.  Lake  Erie  engine, 
direct  connected  to  a  General  Electric  M.  P.  generator  of 
730  amperes  and  operating  at  a  speed  of  150  revolutions. 
The  station  also  includes  a  Hamilton-Corliss  1,000  h.  p. 
engine,  which  supplies  power  for  the  city  and  commercial 
lighting,  and  six  Ide  engines,  manufactured  by  the  Har- 
risburg Foundry  &  Machine  Company  in  the  light  and 
motor  department  of  the  company.  The  arc  lighting 
machines  are  of  the  Wood,  American  and  Thomson- 
Houston  patterns,  and  the  incandescent  lighting  is  done 
on  the  Edison  three  wire  system.  The  company  has  also 
recently  installed  an  M.  A.  Green  500  h.  p.  engine,  which 
drives  a  General  Electric  300  k.  w.  generator.  Schieren 
belts  are  used. 

The  company  has  at  present  fourteen  ninety  horse 
power  tubular  boilers,  and  is  installing  a  new  National 
water  tube  boiler  of  1,000  h.  p.  An  interesting  feature  of 
the  station  is  the  method  of  cleaning  generators  by  com- 
pressed air,  described  elsewhere. 

From  the  station  the  party  visited  Mineral  Springs 
Park,  where  they  witnessed  the  act  of  DeLeon,  the 
"  Demon  of  the  Deadly  Current,"  on  the  electric  wire,  and 
listened  to  the  concert  by  the  Ringgold  band. 

Thursday  morning  the  members  visited  the  exhibits 
at  Metropolitan  Hall,  and  in  the  afternoon,  in  three  special 
cars,  the  first  of  which  contained  a  fine  band  of  music, 
a  trip  was  made  over  the  Mount  Penn  gravity  road.  The 
ascent  of  the  mountain  was  made  by  means  of  a  steam  lo- 
comotive of  peculiar  design  to  surmount  the  steep  grades 


We  present  below  a  detailed  list  of  the  exhibitors  and 
of  the  articles  shown: 

THE  EXHIBITORS. 

F.  J.  Hanold  &  Company,  of  Reading,  Pa.,  showed  a  large  num- 
ber of  kinds  of  coal  which  the  firm  handles. 

The  Scarritt  Furniture  Company,  of  St.  Louis  was  represented 
by  H.  D.  Nourse  who  showed  photographs  of  Scarritt  car  seats. 

The  E.  S.  Greeley  &  Company,  of  New  York,  was  represented 
by  Frank  A.  Magee,  who  showed  several  headlights  manufactured  by 
this  company,  and  which  were  soon  sold. 

The  Reading  Wood  Pulley  Company,  of  Reading  Pa.,  showed 
at  the  end  of  the  hall  a  number  of  different  sizes  of  wood  faced  pulleys. 
The  company  was  represented  by  W.  L.  Laramy. 

Charles  A.  Schieren  &  Company,  of  New  York,  were,  of  course, 
represented  and  in  their  space  was  a  large  belt  designed  for  the  Reading 
Traction  Company.  A  section  of  electric  perforated  belt  was  also 
shown. 

The  Street  Railway  Advertising  Company,  of  New  York  and 
Philadelphia,  showed  advertising  racks  and  a  number  of  very  tasteful 
advertisements,  and  W.  B.  Le  Van,  Jr. ,  of  New  York,  and  S.  H.  Taylor, 
manager  of  the  Philadelphia  office  of  the  company,  were  present. 

The  Cutter  Electrical  &  Manufacturing  Company,  of  Phila- 
delphia, distributed  circulars  of  the  well  known  C  &  S  automatic  mag- 
netic cut-out.  This  cut-out  has  oeen  described  in  the  Street  Railway 
Journal  and  has  been  found  to  be  a  most  reliable  device. 

Locke  Brothers,  of  Salem,  Mass.,  were  represented  by  E. 
Mather,  of  Harrisburgh,  who  also  represents  Warren  Webster  &  Com- 
pany in  that  city.  One  of  the  well  known  Locke  damper  regulators, 
which  have  given  excellent  results  in  street  railway  plants,  was  shown. 

The  Eureka  Sand  Box  Company,  of  Lebanon,  Pa.,  presented  for 
inspection  one  of  its  sandboxes  which  can  be  worked  by  foot  or  hand 
power.  The  box  was  shown  in  operation  on  one  of  the  cars  of  the 
Reading  Traction  Company.  The  company  was  represented  by  J.  K. 
Raudenbush. 
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The  Fairbanks  Company,  of  Philadelphia,  exhibited  a  full  line  of 
valves,  cocks  and  other  standard  steam  specialties  manufactured  by  it. 
The  company  makes  a  specialty  of  the  Jennings  high  pressure  gate 
valve  and  the  improved  Williams  rotary  gauge  cock,  which  attracted 
much  attention.    W.  C.  Jennings  was  the  company's  representative. 

The  American  Car  Company,  of  St.  Louis,  occupied  a  table  in 
the  center  of  the  hall  and  showed  a  large  number  of  photographs  of 
the  exterior  and  interior  of  different  cars  manufactured  by  them.  E. 
J.  Lawless,  the  well  known  Eastern  representative  of  the  company,  was 
present  and  explained  the  advantages  of  the  company's  new 
truck  and  cars. 

The  Hale  &  Kilburn  Manufacturing  Company,  of 
Philadelphia,  occupied  a  space  on  the  right  hand  side  of  the 
building,  about  half  way  from  the  entrance,  and  showed  four 
car  seats  illustrating  four  varieties,  the  longitudinal  and  re- 
versible, in  rattan,  plush  and  carpet.  The  company  was 
represented  by  Charles  E.  Barrett  of  the  New  York  office. 

The  Okonite  Company,  of  New  York,  was  represented 
by  W.  F.  Forby,  who  found  many  users  of  Okonite  wires 
among  the  delegates  present.  The  company  distributed  as 
a  souvenir  of  the  Convention  a  leather  pocketbook  stamped 
with  the  trademark  of  the  Okonite  Company,  and  containing 
a  trick  catch  which  afforded  no  little  amusement  and  interest. 

The  Delaware  Hard  Fibre  Company,  of  Wilmington, 
Del.,  exhibited  samples  of  its  fibre  in  different  forms. 
Special  interest  was  taken  in  the  fibre  bridge  manufactured 
for  controllers,  a  specialty  being  made  of  this  by  the  Dela- 
ware Hard  Fibre  Company.  The  company's  representative 
was  C.  H.  Hammond,  who  also  had  a  supply  of  catalogues 
for  distribution. 

Wm.  E.  Hooper  &  Sons,  of  Baltimore,  exhibited  a  large 
number  of  samples  of  their  well  known  cotton  ropes.  These 
were  arranged  in  a  handsome  frame  where  they  could  be 
easily  examined,  and  owing  to  the  general  interest  felt  in 
rope  transmission  for  cable  and  electric  roads  received 
much  attention  from  the  delegates  present.  A  number 
of  samples  of  duck  cloths  were  also  shown. 

Macan  &  Company,  of  Philadelphia,  local  agents  for  the  Magnesia 
Sectional  Covering  Company,  of  Ambler,  Pa.,  exhibited  samples  of 
the  latter  company's  well  known  magnesia  covering  for  steam  pipes. 
Mr.  Macan  was  present  and  was  kept  busy  in  answering  the  many  in- 
quiries in  regard  to  the  appliances  manufactured  by  the  Magnesia  Sec- 
tional Covering  Company,  which  are  giving  good  satisfaction  in  a  large 
number  of  steam  plants. 


attracted  much  attention.  Mr.  Field  showed  a  section  of  roofing  which 
illustrated  the  Berlin  patent  anti-cundensation  roof  lining.  This  sys- 
tem is  in  use  on  a  large  number  of  railways,  and  its  merits  were  ap- 
preciated by  all  present.  The  company  has  also  done  considerable 
work  in  the  city  of  Reading,  so  that  the  delegates  had  an  opportunity 
of  studying  the  construction  of  the  work  in  actual  service. 

E.  F.  DeWitt  &  Company,  of  Lansingburgh,  N.  Y.,  showed  two 
standard  sand  boxes  of  the  firm's  Common  Sense  type.  Mr.  DeWitt  was 
present  and  took  great  pleasure  in  showing  the  operation  of  the  box  to 
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EXHIBITS  OF  WARREN  WEBSTER  &  CO.  AND  E.  MATHER  AT  THE 
READING  CONVENTION. 


all  delegates.  He  proved  conclusively  that  the  box  can  be  relied  upon 
to  deliver  sand  wet  or  dry  on  the  track  whenever  necessary.  With 
this  box,  sifted  sand  is  not  a  necessity  since  the  box  will  operate  even 
if  there  should  happen  to  be  stones  in  the  sand.  The  box  can  be 
operated  by  a  hand  lever  or  by  the  foot  as  may  be  desired. 

Warren  Webster  &  Company,  of  Camden,  N.  J.,  showed  sam- 
ples of  their  feedwater  heaters,  purifiers,  exhaust  and  live  steam  separ- 


EXHIBIT  OF  WILLIAM  C.  HOOPER  &  SONS.        EXHIBIT  OF  H.  W.  JOHNS  MANUFACTURING  CO.  AT  THE  READING  CONVENTION. 


The  Western  Electric  Company,  of  New  York,  was  represented 
by  Jay  Wiley  of  the  railway  department,  and  made  a  good  showing  of 
trolley  line  and  overhead  parts.  These  were  arranged  on  a  long  table 
where  they  could  be  easily  inspected  by  the  delegates,  and  many  favor- 
able comments  were  passed  on  the  design  and  finish  of  the  articles 
shown.  Directly  back  of  the  table  was  a  full  sized  pole  with  the  flexi- 
ble bracket  of  the  company,  also  rail  bonds  which  proved  of  special 
interest  to  visitors. 

Charles  G.  Smith,  of  New  York,  the  famous  lamp  manufacturer, 
made  a  splendid  exhibit  of  his  varied  line  of  lamps,  which  was  the  sub- 
ject of  most  favorable  and  complimentary  comment  on  the  part  of  all 
present.  On  three  sides  of  the  space  devoted  to  "  Smith  of  New  York" 
were  arranged  combination  lamps,  electric  clusters,  clusters  with  glass 
reflectors,  headlights,  lamp  parts,  automatic  torches,  etc.  The  exhibit 
also  included  samples  of  bell  cord  which  the  company  supplies.  New- 
ton Clark  was  the  company's  representative. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  was 
represented  by  John  M.  Field,  and  its  system  of  station  construction 


ators  and  oil  separators.  These  attracted  a  great  deal  of  attention  on 
account  of  their  compactness,  and  the  company's  representative,  A.  T. 
Gahagan,  was  kept  busy  in  explaining  the  merits  of  the  devices.  The 
company  also  showed  views  of  the  factory  of  Warren  Webster  &  Com- 
pany, as  well  as  handsome  photographs  of  different  apparatus  manu- 
factured by  the  firm.  Warren  Webster  &  Company  claim  to  have 
manufactured  more  horse  power  of  the  apparatus  of  which  they  make  a 
specialty,  than  any  other  concern. 

John  H.  Graham  &  Company,  of  New  York,  was  represented  by 
C.  A.  Hoagland,  who  exhibited  samples  of  the  H.  &  C.  sleet  cutting 
trolley  wheel  manufactured  by  the  Storm  Manufacturing  Company,  of 
Newark,  N.  J.,  and  for  which  John  H.  Graham  &  Company  are  sole 
agents.  This  wheel,  which  as  been  illustrated  in  the  Street  Rail- 
way Journal,  automatically  removes  the  incrustation  of  ice  from  the 
wires  in  winter,  leaving  them  clear  for  the  transmission  of  the  electric 
current.  All  wheels  are  made  of  aluminum  bronze  bushed  with  graph- 
ite, and  owing  to  the  approaching  winter  season,  Mr.  Hoagland  had 
many  inquiries  in  regard  to  the  wheel,  as  well  as  about  New  Depart- 
ure bells. 
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The  Brooklyn  Car  &  Veneer  Works,  of  Brooklyn,  N.  Y., 
occupied  a  space  at  the  lower  left  hand  corner  of  the  hall,  and  made 
an  exhibit  which  was  a  most  extensive  and  creditable  one.  The  com- 
pany supplies  railway  car  woodwork,  mouldings,  veneer  seats,  ceilings, 
etc.,  and  in  the  exhibit  were  sample  veneers  for  ceilings,  upper  deck 
advertising  racks,  advertising  frames,  side  and  end  frames,  railroad  car 
seats,  etc.  The  company  also  showed  single  and  double  seats  made  of 
veneer,  and  side  seats  for  depots,  the  backs  of  which  were  made  of 
perferated  veneer.  W.  B.  LeVan,  Jr.,  represented  the  company.  The 
company  distributed  a  very  tasteful  business  card  printed  on  a  sample 
of  veneer. 


EXHIBIT  OF  THE  CONSOLIDATED  CAR  HEATING  CO.  AT  THE  READING  CONVENTION 


The  Peckham  Motor  Truck  &  Wheel  Company,  of  Kingston, 
N.  Y.,  was  represented  by  the  company's  Eastern  manager,  A.  W. 
Field,  and  showed  a  6  E  Peckham  truck  ready  for  operation  and 
equipped  with  General  Electric  motors,  as  mentioned  later  in  the 
description  of  the  General  Electric  exhibit.  This  truck  has  a  six  inch 
wheel  base  and  a  fourteen  foot  spring  base,  being,  it  is  said,  the  long- 
est spring  base  truck  manufactured.  The  truck 
was  equipped  at  each  end  with  the  Peckham  stand- 
ard fender,  which  has  been  described  in  the 
Street  Railway  Journal,  and  which  sets  within 
two  inches  of  the  ground.  The  operation  of  the 
truck  was  greatly  admired  by  the  street  railway 
men  who  were  present. 

The  Mark  Railway  Equipment  Company,  of 
Chicago,  111.,  had  at  Reading  a  line  of  box  joints 
shown  in  position  on  standard  rails  of  various 
types  and  sizes.  The  joint  bridges  manufactured 
by  this  company  are  of  malleable  iron,  and  are 
not  only  desirable  for  electric  roads,  but  are 
claimed  to  be  the  only  joints  suitable  for  cable 
tracks  which  have  yet  been  brought  out.  The  com- 
pany has  recently  closed  a  large  order  for  the 
Chicago  City  and  Pittsburgh  Traction  Companies' 
cable  lines.  Samples  of  the  joints  were  also 
shown  for  joining  flat  and  girder  rails,  etc.  The 
Mark  Railway  Equipment  Company  has  a  large 
call  for  these  special  joints,  which  are  of  course 
made  to  order.  A  sample  of  a  box  and  chair  for 
three  point  rails  was  also  shown.  J.  K.  Rogers,  Jr., 
represented  the  company. 

N.  T.  Kunkle  &  Son,  of  Reading,  Pa.,  occu- 
pied a  space  in  the  center  of  the  building,  and 
made  a  very  tasteful  display  of  the  different  lubri- 
cating oils  supplied  by  them.  These  oils  were  con- 
tained in  fancy  bottles  which  were  arranged  in  the 
form  of  a  pyramid.  One  tall  bottle  contained  three 
kinds  of  oil  of  different  specific  gravities,  which 
were  shown  very  clearly,  as  the  denser  oil  was  at 
the  bottom  and  the  lighter  at  the  top,  with  the 
medium  heavy  oil  between  the  other  two.  The 
company  also  showed  samples  of  its  special  motor, 
gear  case  and  journal  greases,  also  samples  of  oil 
in  different  stages  of  manufacture.  A  large  block 
of  paraffine  for  paraffine  lights  was  also  shown.  The 
company  was  represented  by  Mr.  Kunkle,  who 
distributed  a  number  of  vials  containing  a  sample 
of  one  of  his  products. 

The  Bridgeport  Car  Equipment  Company,  of  Bridgeport, 
Conn.,  exhibited  one  of  its  standard  fenders  and  sandboxes  which  at- 
tracted no  little  attention.  These  fenders  have  been  adopted  by  the 
Bridgeport  Traction  Company  for  all  of  its  cars,  and  are  also  in  use  on 
the  Cincinnati  Inclined  Plane  Railway,  Troy  City  Railway,  Fitchburg 
&  Leominster  Railway,  Lowell  &  Suburban  Railway  and  other  promi- 
nent lines.  The  sand  boxes  of  the  company  are  also  in  use  on  the  cars 
of  the  Pittsburgh  Traction  Company,  as  well  as  elsewhere  where  they 
are  taking  the  place  of  other  well  known  sand  boxes,  and  are  giving 


excellent  service.  The  Bridgeport  Car  Equipment  Company  also 
supplies  snow  plows  and  other  appliances  for  street  railway  companies, 
and  promises  to  be  a  large  manufacturer  of  street  railway  appliances. 
The  company  was  represented  by  William  Grunow,  Jr. 

The  Safety  Clutch  Brake  Company,  of  Philadelphia,  showed 
both  its  upper  and  lower  clutch  brakes,  and  the  railway  representa- 
tives who  saw  the  devices  all  spoke  highly  in  its  favor.  Its  accuracy 
and  certainty  of  action  were  especially  commented  upon,  and  the  gen- 
eral verdict  was  that  it  was  a  brake  which  would  stop  a  car  as  quickly 
as  might  be  required.  The  power  is  applied  at  the  rail.  The  clutches 
are  covered  and  protected  from  dust,  and  the  durability  of  the  brake 
is  equal  to  the  life  of  the  car.  Mr.  Santee, 
who  represented  the  company,  has  recent- 
ly returned  from  a  Western  trip  and  re- 
ports that  a  most  favorable  reception  has 
been  accorded  there,  especially  in  Chica- 
go, to  the  brake.  The  Pullman  Com- 
pany has  adopted  it,  as  have  also  a  num- 
ber of  prominent  railway  companies  of  the 
city.  The  brake  is  also  giving  excellent 
results  on  the  line  of  the  People's  Trac- 
tion Company,  of  Philadelphia,  as  well  as 
on  other  roads  in  the  East. 

A.  Whitney  &  Sons,  of  Philadel- 
phia, whose  car  wheels  have  achieved  a 
wide  reputation  for  durability,  made  an 
exhibit  which  attracted  no  little  interest. 
A  chief  feature  of  the  exhibit  was  a  new 
type  of  car  wheel  which  is  described 
elsewhere  in  this  issue.  This  wheel  is  cast 
with  a  general  internal  section  similar  to  the 
ordinary  wheel,  but  with  a  tread  separated 
from  the  internal  section  by  cellular  cavi- 
ties. In  this  way  the  chill  on  the  tread  of 
the  wheel  can  be  made  more  uniform  and 
of  a  greater  depth,  as  well  as  of  greater 
density  of  metal,  as  smaller  bodies  of  cast 
iron  are  denser  than  greater.  The 
wheels  can  be  cast  with  any  type  of  chill, 
and  the  company  can  maintain  the  same 
weight  in  its  manufacture  as  of  an  ordi- 
nary wheel.  The  merits  of  the  wheel  were  pointed  out  to  delegates 
by  L.  R.  Faught,  inventor,  and  F.  A.  Lex,  of  the  company's  Philadel- 
phia office.  Axles  and  other  standard  products  of  the  works  of  A. 
Whitney  &  Sons  were  also  shown. 

Benjamin  F.  Shaw,  of  Wilmington,  Del.,  was  represented  by 
H.  R.  Fothergill,  of  the  Philadelphia  office.     A  large  line   of  the 


EXHIBITS  OF  BRIDGEPORT  EQUIPMENT  CO.,  MARK  RAILWAY  EQUIPMENT 
CO.  AND  A.  WHITNEY  &  SONS. 


Shaw  fine  high  pressure  pipe  fittings  for  power  house  equipment  was 
shown,  also  copper  bends  for  expansion  purposes,  which  were  much 
admired,  as  was  also  Mr.  Shaw's  trolley  bracket  for  electric  railways. 
Some  tools  exhibited  by  Mr.  Shaw  showed  the  quality  of  the  work 
done  by  him,  which  is  well  known  to  our  readers.  The  delegates  had 
an  opportunity  to  examine  Mr.  Shaw's  products,  since  the  power  house 
of  the  Reading  Traction  Company  was  equipped  by  him,  as  was  also 
that  of  the  Scranton  Traction  Company,  the  Steinway  Railway  Com- 
pany, of  Steinway,  New  York,  and  other  well  known  stations.  An- 
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other  appliance  which  attracted  a  great  deal  of  interest  was  the  Spencer 
damper  regulator  which  is  most  popular  in  power  stations,  and  is  giv- 
ing good  results.  Mr.  Fothergill  explained  that  Mr.  Shaw  is  ready 
to  furnish  plans  and  specifications  to  all  persons  ready  to  equip  their 
stations. 

The  J.  G.  Brill  Company,  of  Philadelphia,  was  represented  by 
Samuel  L.  Curwen,  and  as  the  company's  cars  are  in  operation  on  the 
lines  of  the  Reading  Traction  Company,  it  was  thought  not  necessary  for 
the  company  to  make  any  special  exhibit.  To  enable  delegates,  how- 
ever, to  inspect  carefully  one  of  the  Reading  cars,  the  Reading  Trac- 
tion Company  placed  just  outside  the  entrance  one  of  its  standard 
cars  which  had  been  in  operation  for  about  eighteen  months,  but  which 
had  been  recently  repainted  and  varnished.  The  car  was  thirteen  feet 
over  all  and  was  mounted  on  a  Brill  No.  21  truck  equipped  with  G.  E. 
800  motors.  The  interior  finish  was  in  mahogany  with  bronze  trim- 
mings and  birdseye  maple  ceilings.  The  seats  were  covered  with 
Wilton  carpet.  The  windows,  of  which  there  were  seven  on  each 
side,  were  of  handsome  plate  glass.  The  exterior  color  was  Tuscan  red 
on  the  main  panel,  with  gold  lettering,  "  Reading  Traction  Company," 
edged  with  black  and  with  silver  trimmings.  The  lower  concave  panel 
was  painted  buff  with  red  trimmings,  the  dashes  being  the  same  color 
as  the  main  panel. 

The  H.  W.  Johns  Manufacturing  Company,  of  New  York,  had 
one  of  the  most  complete  and  handsome  exhibits  at  Reading.  It  was 
in  charge  of  James  W.  Perry.  The  space  occupied  was  that  on  the 
right  hand  side  of  the  hall  directly  next  to  the  entrance,  so  that  the  at- 
tention of  everyone  entering  the  hall  was  immediately  attracted  to  it. 
In  the  center  of  the  exhibit  was  a  large  panel  containing  a  complete 
line  of  the  H.  W.  Johns  Manufacturing  Company's  trolley  insulators, 
hangers,  pull-offs,  strain  insulators,  ears,  switches,  brass  and  insulated 
crossovers,  circuit  breakers,  etc.  Particular  attention  was  attracted  by 
the  company's  Giant  strain  insulators,  which  are  guaranteed  to  with- 
stand a  strain  of  over  6,000  lbs.,  and  which  are  giving  good  results  on 
a  number  of  the  principal  street  railways  in  the  country.  In  front  of 
the  panel  was  a  long  table  covered  with  all  varieties  of  street  railway 
supply  parts  manufactured  by  the  H.  W.  Johns  Manufacturing  Com- 
pany, including  a  Lincoln  insulated  crossover,  Philadelphia  circuit 
breaker  and  Perry  mechanical  clip.  The  latter  has  been  adopted  by  a 
number  of  prominent  roads  throughout  the  country  where  soldered 
ears  are  considered  objectionable.  The  exhibit  was  tastefully  decor- 
ated with  flags. 

The  Price  Railway  Appliance  Company,  of  Philadelphia,  was 
represented  by  James  M.  Price  and  presented  an  exhibit  which  at- 
tracted a  great  deal  of  interest.  The  exhibit  consisted  of  samples  of 
the  well  known  Price  joints  and  brace  chairs  for  deep  girder  rails,  in- 
cluding the  "  Little  Giant"  joint  and  K  joint.  With  the  joints  were 
also  shown  samples  of  the  Price  bond.  This  consists  of  a  plate  of 
copper  bent  into  shape,  resembling  a  V  in  section,  placed  upon  the 
flanges  of  the  two  rails  on  each  side,  and  enclosed  within  the  jaws  of 
the  joint  plates  by  driving  up.  As  will  be  seen,  the  copper  is  com- 
pressed between  two  stout  surfaces  of  iron  and  steel  with  large  and 
admirable  contact  with  each.  It  is  also  not  exposed  to  danger  of  de- 
composition from  action  of  the  salts  of  the  earth.  The  simplicity  and 
efficiency  of  the  device  made  the  exhibit  of  Mr.  Price  a  most  attractive 
one.  Results  were  also  shown  of  a  series  of  tests  made  in  the  same 
current  in  the  Drexel  Institute  with  various  bonds  in  common  use, 
showing  that  the  Price  bond  with  an  average  current  of  200  amperes 
had  a  lower  average  resistance,  and  consequently  horse  power  loss,  per 
mile,  than  that  of  any  other  of  the  bonds,  and  less  than  one-quarter  that 
of  one  other  well  known  bond. 

The  General  Electric  Company,  of  New  York  and  Schenectady, 
occupied  the  most  prominent  location  in  the  hall,  the  exhibit  being  in 
the  middle  of  the  building  directly  in  front  of  the  entrance.  The  exhibit 
consisted  of  two  General  Electric  800  motors  mounted  on  a  Peckham 
truck,  which  was  blocked  up  so  that  the  motors  could  be  shown  in  oper- 
ation. A  type  "  K  "  series  parallel  controller  was  used  and  current  was 
taken  from  a  wire  connecting  with  the  circuit  of  the  Reading  Trac- 
tion Company.  This  part  of  the  exhibit  attracted  a  great  deal  of  atten- 
tion and  was  the  center  of  a  large  crowd  whenever  the  motors  were 
run.  The  railway  department  of  the  company  also  had  a  most  practical 
exhibit  on  every  street  in  Readirig,  from  the  fact  that  the  cars  in  the 
city  are  equipped  with  General  Electric  motors.  In  the  hall,  close  to 
the  electric  truck  were  also  a  number  of  tables  on  which  were  shown  a 
line  of  overhead  equipment  supplies  which  attracted  much  attention. 
As  the  hall  was  lighted  with  Thomson  "93"  arc  lamps,  railway  men 
had  an  opportunity  of  studying  the  merits  of  this  system  of  lighting. 
These  lamps  are  arranged  to  operate  on  railway  circuits,  and  were 
connected  ten  in  series.  They  burned  very  steadily  without  flickering, 
proving  the  claim  made  for  them  that  by  their  means  the  distribution 
of  arc  lighting  can  be  successfully  accomplished  by  electric  railway 
companies.  The  company  was  represented  by  H.  J.  Crowley,  man- 
ager of  the  Philadelphia  office,  D.  L.  Huntington,  electrician,  and 
R.  E.  Moore,  of  the  supply  department. 

The  Hubley  Manufacturing  Company,  of  Lancaster,  Pa., 
occupied  quite  an  extensive  space  at  the  lower  right  hand  corner  of  the 
hall.  Its  exhibit  included  a  full  supply  of  the  company's  well  known 
overhead  line  equipment  parts.  These  were  arranged  on  a  large  panel 
covered  with  blue  cloth  and  placed  in  the  center  of  the  exhibit.  The 
company's  trolley  harp  and  wheel  attracted  a  great  deal  of  attention. 
This  device  combines  strength  and  lightness,  while  all  sharp  points 
on  the  harp  are  avoided,  so  that  it  will  not  catch  in  the  trolley  wire. 
The  trolley  wheel  has  a  rolled  edge  so  as  to  avoid  cutting  the  trolley 
wire.  The  company  also  showed  improved  overhead  frogs,  samples 
of  insulated  paper  and  cloth  and  a  new  composition  for  motor  bearings 
of  which  it  is  making  a  speciality.  At  the  side  of  the  entrance  to  the 
company's  exhibit  which  was  inclosed  by  a  brass  railing,  was  a  sample 


of  its  car  brake  handle,  the  main  feature  of  which  is  that  it  is  pract- 
ically unbreakable.  A  sample  was  shown  of  a  handle  which  had  been 
completely  twisted  out  of  shape  in  order  to  prove  this  quality.  Other 
appliances  shown  were  a  Cope  "  come-along"  for  pulling  the  trolley 
wire  taut; also  a  combination  lamp  bracket  adopted  by  the  Pennsyl- 
vania Traction  Company  for  signals  on  the  rear  end  of  the  car.  These 
can  be  used  at  night  for  lamps,  and  in  the  daytime  for  flags.  The  com- 
pany also  showed  a  number  of  arc  lamp  parts  which  are  carried  in 
stock.  At  the  side  of  the  exhibit  was  a  large  roll  of  Roebling  wire 
for  which  the  Hubley  Manufacturing  Company  is  agent.  The  com- 
pany was  represented  by  W.  H.  Beatty,  formerly  of  the  Novelty  Com- 
pany, and  Frank  H.  Stacey,  secretary  of  the  company. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y.. 
occupied  a  large  space  on  the  right  of  the  hall,  and  the  exhibit  was  one 
of  the  most  interesting  as  well  as  one  of  the  most  extensive  in  the  hall. 
Along  the  side  of  the  wall  was  a  complete  car  seat  for  an  eighteen  foot 
car  equipped  with  the  company's  heaters.  Six  heaters  are  usually  used 
on  each  car,  three  being  on  a  side,  and  the  heaters  are  located  under 
the  seat,  the  hot  air  coming  through  the  riser.  The  operation  of  the 
heaters  is  regulated  by  a  switch  giving  five  intensities  of  heat,  and  the 
heaters  shown  were  operated  from  the  power  circuit  of  the  Reading 
Traction  Company.  On  a  table,  close  to  the  sample  seat  already  men- 
tioned, were  a  number  of  single  heaters  with  cases  removed  to  give 
opportunity  to  examine  the  construction.  Among  them  was  a  heater 
which  has  been  in  use  for  two  seasons,  yet  a  careful  examination  of  the 
coil  showed  that  no  oxidization  had  occurred  on  the  spiral  conductor. 
H.  N.  Ransom,  of  Albany,  the  company's  representative,  stated  that 
the  record  of  the  company  that  no  coil  of  a  heater  supplied  by  it  has 
ever  burned  out  still  remains  unbroken.  Delegates  who  wished  to 
learn  of  the  results  secured  on  roads  by  the  heaters  had  an  opportunity 
for  examining  a  large  collection  of  testimonials  showing  that  the  Con- 
solidated Car  Heating  Company's  system  had  been  most  successful  in 
its  results  and  had  proved  to  be  a  great  favorite.  Mr.  Ransom  men- 
tioned among  other  recent  orders  the  following:  For  the  Poughkeepsie  & 
Wappinger  Falls  Electric  Railway,  entire  equipment;  also  for  the  entire 
equipment  of  the  Derby  (Conn.)  Street  Railway;  Newburgh  (N.  Y.) 
Street  Railway;  New  Haven  &  Centerville  Street  Railway,  and  an 
increase  order  from  the  New  Haven  Street  Railway,  covering  all  of  the 
cars  on  that  road  not  previously  equipped  by  the  company. 

ATTENDANTS. 

Among  those  present  were  the  following: 

Allen,  E.  H.,  Allen  Electrical  Supply  Co.,  Philadelphia,  Pa. 
Allen,  A.  H.,  Westinghouse  El»c.  &  Mfg.  Co.,  Philadelphia,  Pa. 
Armstrong,  W.  A.,  Lancaster,  Pa. 

Arrowsmith,  A.  V.,  Reading  Traction  Co.,  Reading,  Pa. 
Ash,  E.  W.,  Schuylkill  Traction  Co.,  Ashland,  Pa. 
Aulenbach,  M.  C,  Reading  Traction  Co.,  Reading,  Pa. 

Barrett,  Chas.  E.,  Hale  &  Kilburn  Mfg.  Co.,  Philadelphia,  Pa. 
Beatty,  W.  H.,  Hubley  Manufacturing  Co.,  Lancaster,  Pa. 
Billinger,  Geo.  S.,  York  Street  Railway  Co.,  York,  Pa. 
Blake,  H.  W.,  Street  Railway  Journal,  New  York. 
Boyer,  J.  L.,  Metropolitan  Elec.  Co.,  Reading,  Pa. 
Bragg,  C.  W.,  Westinghouse  Elec.  &  Mfg.  Co.,  Philadelphia,  Pa. 
Breese,  C.  P.,  Walker  Manufacturing  Co.,  Philadelphia,  Pa. 
Breneman,  B.  F.,  Pennsylvania  Traction  Co.,  Lancaster,  Pa. 
Bright  bill ,  S.  L.,  Lebanon  &  Annville  St.  Ry.  Co.,  Lebanon,  Pa. 

Carson,  Robt.  H.,  People's  Traction  Co.,  Philadelphia,  Pa. 
Clark,  Newton,  C.  G.  Smith,  New  York. 
Clitz,  Paul  Randall,  Johnson  Co.,  Philadelphia,  Pa. 
Crowley,  H.  J.,  General  Electric  Co.,  Philadelphia,  Pa. 
Curwen,  Sam.  M.,  J.  G.  Brill  Co.,  Philadelphia,  Pa. 

Darlington,  F.  W. ,  Pennsylvania  Traction  Co.,  Philadelphia,  Pa. 
DeWitt,  E.  F.,  E.  F.  DeWitt  &  Co.,  Lansingburgh.  N.  Y. 
Dickerson,  J.  W.,  Street  Railway  Gazette,  New  York. 

Ellis,  Harvey,  Ellis  Manufacturing  Co.,  Philadelphia,  Pa. 

Fales,  T.  M.,  York  Street  Railway  Co.,  York,  Pa. 

Faugh,  L.  R.,  A.  Whitney  &  Sons,  Philadelphia,  Pa. 

Ferree,  S.  P.,  Street  Railway  Advertising  Co..  New  York. 

Field.Arthur  W., Peckham  MotorTruck  &  Wheel  Co. .Boston, Mass. 

Field,  John  M.,  Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 

Fisher,  G.  H.,  Chas.  A.  Schieren  &  Co.,  New  York. 

Forby,  W.  F. ,  Okonite  Co.,  New  York. 

Fothergill,  H.  R.,  Benj.  F.  Shaw,  Wilmington,  Del. 

Given,  Wm.  B.,  Columbia  &  Donegal  Railway  Co.,  Columbia,  Pa. 
Gahagan,  A.  T. ,  Warren  Webster  &  Co.,  Camden,  N.  J, 

Haldeman,  Thomas  W.,  Pottsville,  Pa. 

Hammond,  C.  H.,  Delaware  Hard  Fibre  Co.,  Wilmington,  Del. 
Hanold,  F.  W.,  Reading,  Pa. 
Harrington,  W.  E-,  Philadelphia,  Pa. 

Hayes,  Wm.  H.,  West  Chester  Street  Ry.  Co.,  West  Chester,  Pa. 
Hirons,  Wm.  F. ,  Lamokin  Car  Works,  Philadelphia,  Pa. 
Hoagland,  C.  A.,  John  H.  Graham  &  Co.,  New  York. 
Hooper,  James  E.,  Wm.  E.  Hooper  &  Sons,  Baltimore. 
Huntington,  D.  L. ,  General  Electric  Co.,  Philadelphia,  Pa.  . 

Janney,  W.  H.,  Electric  Traction  Co.,  Philadelphia,  Pa. 
Jennings,  W.  C,  The  Fairbanks  Co.,  Philadelphia,  Pa. 
Jerome,  R.  S.,  Central  Electric  Heating  Co.,  New  York. 
Jones,  Richmond  L.,  Reading,  Pa. 

Kenfield,  F.  L, ,  Street  Railway  Review,  Chicago. 
Kunkle,  H.  T.,  H.  T.  Kunkle  &  Co.,  Reading,  Pa. 
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Lanius,  W.  H.,  York  Street  Railway  Co.,  York,  Pa. 

Laramy,  W.  L. ,  Reading  Wood  Pulley  Co.,  Reading,  Pa. 

Lawless,  E.  J.,  American  Car  Co.,  New  York. 

LeVan,  W.  B.,  Brooklyn  Car  &  Veneer  Works,  Brooklyn,  N.  Y. 

Lex,  F.  A.,  A.  Whitney  &  Sons,  Philadelphia,  Pa. 

Light,  S.  P.,  Lebanon  &  Annville  Street  Railway  Co.,  Lebanon,  Pa. 

Magee,  F.  A.,  E.  S.  Greeley  &  Co.,  New  York. 
Mansfield,  Frank,  Walker  Manufacturing  Co.,  New  York. 
Mather,  Edmund,  Reading,  Pa. 

Mclntire.  L.  H.,  People's  Traction  Co.,  Philadelphia,  Pa. 
Moore,  R.  E.,  General  Electric  Co.,  Philadelphia,  Pa. 

Nagle,  James  W.,  The  Car,  Philadelphia,  Pa. 

Nissley,  Lincoln,  Citizens'  Passenger  Ry.  Co.,  Harrisburg,  Pa. 
Nicholson,  S.  L. ,  James  Boyd  &  Co.,  Philadelphia,  Pa. 
Nourse,  H.  D.,  Scarritt  Furniture  Co.,  St.  Louis,  Mo. 

Ostrom,  John  F.,  Middletown  &  Highspire  Railway  Company,  ot 

Steelton.and  Pennsylvania  Steel  Co.,  Steelton,  Pa. 
Owen,  Benj.  F.,  Reading  &  Temple  Railway  Co.,  Reading,  Pa. 

Padley,  James  C,  Wissahickon  Elec.  Lt.  &  Pass.  Ry.  Co.,  Phila. 

Patterson,  John  J.,  Pennsylvania  Traction  Co.,  Lancaster,  Pa. 

Perry,  James  W.,  H.  W.  Johns  Co.,  New  York. 

Pratt,  G.  E.,  Jackson  &  Sharp,  Wilmington,  Del. 

Pratt,  Mason  D.,  Pennsylvania  Steel  Co.,  Steelton,  Pa. 

Price,  James  M.,  Price  Railway  Appliance  Co.,  Philadelphia,  Pa. 

Ransom,  H.  N.,  Consolidated  Car  Heating  Co.,  Albany,  N.  Y. 
Raudenbush,  J.  K.,  Eureka  Sand  Box  Co.,  Lebanon,  Pa. 
Rigg,  John  A.,  Reading  Traction  Co.,  Reading,  Pa. 
Rigg,  S.  E.,  Reading  Traction  Co.,  Reading,  Pa. 
Rupp,  D.  A.,  York  Street  Railway  Co.,  York,  Pa. 

Smith,  Chas.  H.,  Lebanon  &  Annville  St.  Ry.  Co.,  Lebanon,  Pa. 
Smyser,  Geo.  P.,  York  Street  Railway  Co.,  York,  Pa. 

Taylor,  S.  H.,  Brooklyn  Car  &  Veneer  Works,  Brooklyn,  N.  Y. 

Vosburgh,  A.  C,  New  Process  Rawhide  Co.,  Syracuse,  N.  Y. 

Webb,  H.  E.,  Solar  Carbon  &  Manufacturing  Co.,  Pittsburgh,  Pa. 
Wiley,  Jay,  Western  Electric  Co.,  New  York. 

Wright, Robt.  E.,Allentown  &  Beth.  Rapid  Tran.Co.,Allentown,Pa. 
Yardley,  John  H.,  Philadelphia  Car  Wheel  Co.,  Philadelphia,  Pa. 



Motor  Repairs. 


Tagging    Wires — Sparking  Controllers — Oil    Rings — Com- 
?nutator  Short  Circuits. 


By  James  F.  Hobart. 


The  proper  tagging  of  every  wire  put  into  a  car, 
should  be  insisted  upon  by  master  mechanics.  Especially 
where  the  wires  come  up  through  the  platform,  and  enter 
the  controller,  is  a  careful  system  of  tagging  necessary, 
for  every  time  the  controller  is  taken  down,  every  wire 
must  be  disconnected  and  pulled  down  below  the  plat- 
form floor.  If  carelessly  put  on,  a  good  many  of  the  tags 
will  get  knocked  off,  or  becoming  loosened,  will  slide 
down  the  wires,  often  working  back  into  the  hose  out  of 
sight;  then,  when  the  controller  is  connected  up  again, 
and  a  couple,  or  more,  of  the  tags  are  missing,  a  "  cut  and 
try"  method  must  be  followed  to  make  sure  that  the  con- 
troller is  properly  connected  up;  that  is,  the  tagless  wires 
must  be  connected  by  guess,  and  the  cars  tested  with  cur- 
rent to  see  if  the  connections  are  right,  if  not  they  must 
be  taken  down  again,  connected  differently,  and  another 
trial  made. 

There  is  another  method  of  picking  out  the  wires,  and 
it  is  by  getting  a  magneto,  testing  each  wire  until  the 
proper  connection  for  each  has  been  worked  out,  and 
then  replacing  the  missing  tags.  This  is  the  right  way 
to  do  it,  but  it  is  seldom  so  carried  out  in  any  car  house. 
In  the  first  place,  magentos  are  scarce,  there  is  one  some- 
where, but  it  would  take  an  hour  to  get  it,  and  the  car  is 
wanted  in  fifteen  minutes,  so  the  fifteen  minutes  are  spent 
in  guessing,  connecting  up,  testing  with  current,  and 
then  reconnecting  until  the  proper  connections  have  been 
found.  Then  the  car  is  hustled  out  of  the  barn  and  the  wires 
go  tagless  until  the  controller  is  again  overhauled,  when 
the  whole  business  is  repeated.  Again,  I  have  known  the 
tags  which  have  worked  into  the  hose,  to  cut  through  the 
insulation  and  form  a  short  circuit,  cutting  out  perhaps 
one  of  the  fields,  in  an  armature,  or  even  more,  and  hav- 
ing such  an  effect  upon  the  car  that  it  had  to  be  pushed 
into  the  barn  dead,  by  the  next  car  to  come  along. 


In  case  a  Westinghouse  car  should  come  into  the  car 
house  with  the  complaint  that  "the  controller  sparks," 
as  a  rule  no  repairs  will  be  necessary.  All  that  is 
needed  is  to  remove  the  shield  over  controller,  cut  off 
current  at  switch  underneath  the  hood  of  the  car,  and 
scrape  the  contact  strips  thoroughly  with  a  screwdriver, 
or  some  other  suitable  tool.  It  will  be  found  that  the 
sparking  was  caused  by  partially  or  wholly  short  circuit- 
ing the  controller  connections  by  a  collection  of  dust, 
fibre  from  the  wire  insulation  and  other  matter  which  may 
have  found  its  way  into  the  controller  box. 

After  scraping  the  contacts  clean,  let  all  the  connec- 
tions and  the  inside  of  the  controller  stand  be  swept  clean 
of  all  dust,  a  small  whisk  broom  being  a  good  tool  for  the 
purpose.  While  cleaning  out  the  dust  and  dirt  keep 
a  sharp  lookout  upon  the  shoes  on  ends  of  the  contact 
bars.  A  good  many  of  the  shoes  become  badly  melted, 
and  probably  the  copper  (or  bronze)  dust  formed  from 
the  shoes,  does  much  towards  causing  the  short  circuit- 
ing of  the  contact  strips,  which  is  the  principal  cause  of 
the  heavy  sparking  above  mentioned.  Removing  every 
particle  of  dust  from  the  controller  and  its  case  almost 
always  effects  a  complete  cure. 

Armature  trouble  is  the  worst  enemy  of  the  repair 
man,  and  more  than  one  armature  is  burned  out  by  the 
oil  containing  fine  particles  of  metal,  which  works  down 


FIG.  1. 


from  the  bearing  on  back  end  of  motor  shaft.  For  some 
time,  a  "grease  ring"  has  been  put  between  the  com- 
mutator and  the  bearing  upon  that  end  of  the  motor 
shaft,  and  it  has  been  found  profitable  to  put  a  grease 
ring  upon  the  shaft  at  the  other  end  of  the  armature.  The 
shoulder  which  projects  about  three  quarters  of  an  inch 
beyond  the  winding,  a  (Fig  1)  may  be  trued  up  in  a  lathe, 
a  thread  cut  therein,  and  a  grease  ring  screwed  on  tight 
enough  to  prevent  any  oil  from  working  between  it  and 
the  shaft. 

A  grease  ring  need  not  be  more  than  five-eighths  of  an 
inch  thick  (just  enough  to  find  a  good  bearing  on  the 
shaft)  and  project  about  two  inches  from  the  shaft.  The 


FIG.  2. 


outer  edge  of  the  ring  may  be  turned  down  to  the  thick- 
ness of  one-sixteenth  to  one-twelfth  of  an  inch,  as  shown 
at  b,  Fig.  2.  The  ring  thus  made  would  be  about  six  and 
one-half  inches  in  diameter,  five-eighths  of  an  inch  thick, 
with  very  thin  edges.  The  problem  now  is  to  screw  that 
thin  edged  ring  fast  to  the  shaft.  This  is  best  done  by  mak- 
ing a  "spanner"  to  fit  the  ring  (Fig  3.),  then  to  file  a 
notch  in  edge  of  ring  to  fit  the  spanner  hook,  d  (Fig.  3.), 
The  notch  (Fig.  2)  maybe  one-fourth  inch  deep  and  three- 
eighths  wide.  After  screwing  on  the  ring,  the  notch  should 
be  filled  with  soft  solder,  or  a  bit  of  metal  may  be  fitted 
in  the  notch  and  soldered  fast. 

With  the  ring  in  position  any  grease,  which  might 
work  along  the  shaft  from  the  bearing,  is  thrown  off 
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by  centrifugal  force  before  it  gets  into  the  armature  wind- 
ing. Once  there,  the  oil  penetrates  the  insulation,  and 
upon  the  armature  becoming  short  circuited,  or  receiv- 
ing a  very  heavy  current  from  some  other  cause,  the  oil 
becomes  carbonized   and  then,  in  connection  with  the 


FIG.  3. 

finely  divided  metal  brought  by  the  oil  from  the  bearing, 
a  pretty  good  path  is  provided  f:om  one  armature  wire  to 
another  and  a  case  of  burning  out  is  some  day  brought 
to  the  repair  shop.  All  this  trouble,  or  a  good  deal  of  it, 
is  prevented  by  the  grease  ring. 


One  of  the  principal  causes  of  armature  failure  is  in 
the  cavity  just  back  of  the  commutator,  a  (Fig.  4),  where 
the  wires  curve  downward  from  armature,  and  upwards 
to  the  commutator,  leaving  a  cavity  which  completely 
encircles  the  armature  shaft.  In  this  cavity,  close  to  the 
commutator,  trouble  originates.  Perhaps  a  little  oil  gets 
into  the  cavity,  or  some  moisture.  The  former  causes 
short  circuits  between  the  commutator  segments  by  be- 


FIG.  4. 

coming  carbonized  as  noted  above.  The  moisture  does 
the  damage  in  its  own  way,  and  seems  to  help  fix  parti- 
cles of  carbonaceous  matter  to  the  mica  insulation  until  it 
is  bridged  completely  across.  Then  trouble  begins;  the 
short  circuit  thus  formed  develops  intense  heat,  the  wire 
insulation  is  vaporized,  and  a  continuous  deposit  is  formed 
nearly  or  quite  around  the  commutator,  short  circuiting 
the  entire  concern. 

The  only  remedy  for  this  trouble  is  to  remove  the 
commutation,  clean  it  up,  test  out  all  short  circuits,  and 
resolder  the  armature  wires.    For  taking  down  commu- 


FIG.  5. 

tator  connections,  a  copper  (soldering  iron)  is  needed 
with  a  bit  tapered  down,  about  as  shown  by  Fig.  5,  to  one- 
twelfth  of  an  inch  thick  and  five-eighths  of  an  inch  wide. 
This  size  of  copper  will  just  go  into  the  wire  slot  in  com- 
mutator, and  is  wide  enough  to  heat  the  whole  length  of 
the  slot  at  once.    The  secret  of  taking  down  armature 


FIG.  6. 

winding  connections  lies  in  having  the  copper  well  turned, 
and  then  keeping  it  well  covered  with  solder  while  melt- 
ing out  the  wires.  If  a  "  dry"  copper,  even  when  well 
heated,  be  put  on  to  a  wire,  the  solder  will  not  be  melted 
nearly  as  quickly  as  when  there  is  plenty  of  solder  on  the 
copper.  The  solder  makes  a  better  contact  between  com- 
mutator and  soldering  copper — that's  all  it  does. 


The  other  tools  required  for  taking  down  armature 
connections  are  a  pair  of  lineman's  pliers  and  a  hook  for 
prying  out  the  wires  after  they  have  been  loosened  by 
unsoldering.  Usually,  the  end  of  a  file,  bent  up  as  shown 
in  Fig.  6,  is  all  the  tool  used  for  that  purpose,  and  answers 
very  well. 

A  commutator  should  be  put  on  with  a  taper  fit,  a 
feather  being  cut  in  to  prevent  turning  around,  and  a  thin 
nut  screwed  up  against  the  commutator  to  keep  it  tight 
upon  the  taper.  Several  three-eighths  holes  are  drilled  in 
the  face  of  the  nut,  which  is  very  thin,  much  like  a  grease 
ring,  to  take  the  pins  of  a  spanner  wherewith  the  nut  may 
be  turned  up  or  taken  off.  A  spanner  for  this  purpose  is 
supposed  to  be  at  hand  in  every  repair  shop,  but  the  men 
take  little  time  to  look  for  such  a  tool.  Instead,  the  near- 
est punch  is  picked  up,  and  with  it  placed  in  one  of  the 
spanner  holes,  the  nut  is  started  by  hammering  on  the 
punch.  The  nut  is  badly  injured  by  such  treatment  and 
its  life  badly  curtailed.  Master  mechanics  should  see  that 
commutator  nuts  are  not  abused  in  this  manner. 

There  are  two  holes  diametrically  opposite  each  other 
in  every  commutator  into  which  studs  may  be  screwed, 
and  by  means  of  a  bar  placed  over  the  studs,  and  across 
the  end  of  the  shaft  the  commutator  is  pulled  off  by  tight- 
ening the  nuts  on  the  studs.  It  requires  ten  or  fifteen 
minutes  to  adjust,  apply  and  use  this  commutator  pulling 
rig,  whereas,  if  each  nut  on  the  studs  were  replaced  by  a 
small  gear,  threaded  to  fit  the  studs,  and  a  third  gear 
placed  between  the  two  stud  gears,  then,  by  means  of  a 
crank  applied  to  one  of  the  gears  the  commutator  could 
be  pulled  off  in  short  order. 

The  commutator  must  be  cleaned  of  all  dirt.  Sand- 
papering is  the  usual  way  of  doing  the  work,  the  com- 
mutator being  laid  flat  on  a  bench  and  sandpaper  rubbed 
on  until  all  the  dirt  and  discoloration  has  been  removed. 
Much  better  and  quicker  work  can  be  done  in  this  way, 
by  providing  a  sort  of  vertical  lathe  to  rotate  the  commu- 
tator with,  instead  of  rubbing  the  commutator  by  hand. 
Something  like  a  potter's  wheel  would  be  good  for  this 
business,  and  would  save  a  good  deal  of  time. 


Trolley  Parties  in  Philadelphia. 


The  leasing  of  electric  cars  for  trolley  parties,  as 
mentioned  in  our  last  issue,  has  become  very  popular  in 
Philadelphia,  and  as  many  as  thirty-two  cars  have  been 
chartered  in  one  night  for  this  purpose  on  the  line  of  the 
People's  Traction  Company.  The  cars  are  leased  at  $10 
for  the  evening  and  are  often  very  tastefully  decorated 
by  the  lessees.  The  cars  are  run  the  entire  round  trip 
down  4th  Street  to  Snyder  Avenue  and  up  8th  Street 
and  Germantown  Avenue  to  Mount  Airy  and  return 
to  the  starting  point,  a  run  which  requires  two  hours  and 
thirty-two  minutes.  The  excursionists  often  take  with 
them  a  band  of  music. 

Originally  tin  horns  were  carried  in  great  numbers, 
but  as  the  residents  along  the  line  objected  to  the  noise, 
the  use  of  sleigh  bells  has  been  substituted. 


Tar  Burners  in  Melbourne. 


The  Melbourne  Tramways  &  Omnibus  Company,  of 
Melbourne,  Australia,  has  made  some  interesting  experi- 
ments in  the  use  of  tar  for  fuel. 

The  tar,  after  being  received  from  the  gas  company, 
is  kept  in  400  gal.  tanks.  It  is  kept  in  a  liquid  condition 
by  means  of  exhaust  steam  pipes,  which  are  coiled  in 
the  tanks,  and  is  pumped  to  the  feed  tanks,  which  are 
above  the  boilers,  as  required.  From  these  feed  tanks,  it 
is  led,  first,  through  a  large  strainer,  then  through  a  two 
inch  pipe  to  the  furnaces. 

The  tar  is  mixed  in  the  burner  with  steam,  and  both 
tar  and  steam  pipes  are  provided  with  flexible  joints  at 
the  furnace  doorplate,  so  that  they  can  be  easily  swung 
back,  as  the  furnace  door  is  opened. 

The  results  have  been  very  successful  from  an  eco- 
nomic standpoint. 
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The  Wissahickon  Electric  Passenger  Railway. 


A  well  arranged  electric  station,  at  which  current  for 
operating  both  an  electric  railway  and  extensive  arc 
lighting  system  is  generated,  is  located  at  Wissahickon,  a 
suburb  of  Philadelphia  on  the  Norristown  branch  of  the 
Philadelphia  &  Reading  Railway.  The  railway  has  not 
been  in  operation  a  very  great  length  of  time,  the  first  car 
having  been  run  September  30, 
1893,  but  a  considerable  traffic 
has  already  been  created,  and 
with  six  cars  in  operation  last 
summer,  from  3,000  to  4,000 
passengers  were  carried  daily. 
Arrangements  for  a  number  of 
additional  turnouts  and  cars  have 
been  made,  and  a  six  minute 
headway  will  now  be  maintained 
during  the  busy  portions  of  the 
day.  The  road  is  a  single  track 
line,  of  a  length  of  from  three  and 
a  half  to  four  miles,  and  ex- 
tends from  the  station  at  Wis- 
sahickon to  Roxborough  and 
Manayunk.  It  is  a  succession  of 
severe  grades,  several  of  them 
being  as  high  as  11  per  cent.,  and 
there  is  one  short  grade  of  13  per 
cent. 

There  are  at  present  eight 
cars  in  regular  service,  two  of 
which  were  built  by  the  St.  Louis 
Car  Company,  four  by  the  John 
Stephenson  Company,  Ltd.,  and 
two  by  the  J.  G.  Brill  Company. 
The  first  two  are  mounted  on  St. 
Louis  trucks  and  the  other 
six   on    Brill  trucks.     The  cars 

have  an  eighteen  foot  body  and  are  furnished  inside  in 
mahogany  with  birdseye  maple  ceiling.  Brass  trimmings 
ire  used.    Each  car  has  six  large  plate  glass  windows  on 


The  car  house  is  located  at  the  main  terminus  of  the 
line  close  to  the  passenger  station  at  Wissahickon,  and  not 
far  from  the  power  station.  It  is  of  brick  and  has  a  ca- 
pacity for  ten  cars. 

The  track  is  substantial  in  character  being  laid 
throughout  with  a  ninety  pound,  nine  inch  Johnson  girder 
rail.  The  ties  are  placed  two  feet  between  centers  and 
measure   7X9  ins.  X  7  ft.  6  ins.  in  length.    They  are 


FIG.  1. — LIGHTING  PLANT— WISSAHICKON  ELECTRIC  PASSENGER  RAILWAY  CO. 

mounted  on  two  inches  of  ballast.  The  track  is  paved 
for  a  considerable  distance  with  Belgian  block  or  brick. 
The  joints  are  double  bonded  and  connected  with  two 


FIG.  2.— RAILWAY  PLANT— STATION  OF  WISSAHICKON  ELECTRIC  PASSENGER  RAILWAY  CO. 

supplementary  wires,  and  cross  connected  at  every  third 
rail.  A  No.  o  extra  B.  B.  Swedish  galvanized  iron  wire  is 
used  for  bonding. 

Iron  tubular  poles  supplied  by  the  Walworth  Manu- 
facturing Company  and  the  National  Tube  Works,  of 


each  side.  The  exterior  color  is  an  Indian  red  for  the 
main  panels  and  dashes,  with  the  lettering  on  the  former 
in  gold,  with  black  lining  and  silver  trimmings.  The  let- 
tering on  the  dash  is  in  silver.  The  lower  panel  is  painted 
a  light  buff. 
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McKeesport,  Pa.,  are  used.  Roebling  trolley  wire  and 
No.  0000,  feeders  supplied  by  Holmes,  Booth  &  Hayden, 
are  used,  together  with  H.  W.  Johns  overhead  material, 
and  Whitney  car  wheels. 

Two  interior  views  of  the  station  are  given  in 
Figs.  1  and  2.  It  is  located  at  Wissahickon,  close  to  the 
Schuylkill  River  and  on  the  side  of  a  steep  hill.  Coal 
is  received  from  a  siding  of  the  Philadelphia  &  Reading 
Railroad,  and  is  dumped  directly  into  a  storage  vault, 
from  which  it  is  admitted  to  the  boiler  room  as  required. 
The  boiler  room  equipment  consists  of  four  100  H.  p.,  up- 
right tubular  boilers  supplied  by  the  Stearns  Manufactur- 
ing Company,  of  Erie,  Pa.,  and  one  eighty  horse  power, 
upright  tubular  boiler  manufactured  by  Henry  Warden, 
of  Germantown  Junction,  Philadelphia.  Pea  coal  is  used, 
costing  delivered  about  $2.55  per  long  ton. 

The  engine  room  contains  both  railway  generators 
and    arc    light  dynamos,  the  railway  equipment  being 


American  arc  light  machines  which  have  been  fitted  with 
Ball  armatures.  The  switchboard  is  located  at  the  end 
of  the  station  and  is  supplied  with  General  Electric  light- 
ning arresters.  One  steam  main,  seven  inches  in  diame- 
ter, and  covered  with  H.  W.  Johns'  asbestos  packing,  ex- 
tends the  entire  length  of  the  room  and  supplies  the  steam 
to  the  engine  equipment.    Schieren  belts  are  employed. 

A  considerable  extent  of  territory  is  supplied  with 
arc  lights  from  the  station,  including  Manayunk,  Rox- 
borough,  Wissahickon,  Falls,  and  all  of  East  Fairmount 
Park  as  far  as  Green  Street,  Philadelphia.  A  total  of  365 
lights  are  operated  from  the  station,  and  one  circuit  is 
fourteen  miles  in  extent. 

The  railway  plant  is  owned  and  operated  by  the  Wis- 
sahickon Electric  Passenger  Railway  Company,  with  the 
following  officers:  President,  P.  P.  Liebert;  vice-president, 
Isaac  Wilde;  secretary  and  treasurer,  John  Flanagan; 
superintendent,  James  C.  Padley. 

The  lighting  plant  is  owned  by  the 
Wissahickon  Electric  Light  Company, 
with  the  same  superintendent,  secretary 
and  treasurer,  and  with  William  John- 
son, president,  and  James  Christie,  vice- 
president. 


Extensions  in  New  York. 


By  a  resolution  of  the  New  York 
Board  of  Aldermen,  passed  on  Septem- 
ber 18,  the  Metropolitan  Traction  Com- 
pany was  authorized  to  construct  a  most 
i mportant  connecting  link  in  its  system 
of  roads,  which  is  destined  to  afford  tran- 
sit by  electricity  and  cable  from  the 
upper  end  of  Harlem  down  both  sides 
of  Central  Park  to  the  lower  end  of  New 
York  City.  The  link  in  question  will 
connect  the  present  Columbus  Avenue 
line  and  the  projected  crosstown  line  at 
116th  Street,  which  is  fed  by  the  road 
now  under  construction  in  Lenox  Ave- 
nue. If  the  expectations  of  the  compa- 
ny are  fulfilled,  six  months  will  see  elec- 
tric cars  on  the  underground  trolley  sys- 
tem running  on  both  the  latter  thor- 
oughfares and  connecting  on  the  west 
and  east,  respectively,  with  the  cable 
roads  in  Columbus  and  Lexington  Ave- 
nues. 


The  Conti  Compressed  Air  Sys= 
tern  in  Paris. 


FIG.  3.— EXTERIOR  OF  STATION— WISSAHICKON  ELECTRIC  PASSENGER  RAILWAY  CO. 

shown  in  Fig.  2,  and  lighting  equipment  in  Fig.  1.  The 
length  of  the  engine  room  is  140  X  40  ft.,  and  that  of  the 
boiler  room  90  X  26  ft. 

The  railway  plant  consists  of  two  Watts-Campbell 
single  expansion  engines,  with  cylinder  dimensions,  14  X 
36  ins.  These  are  belted  to  two  Westinghouse  112  k.  w., 
M.  P.  generators,  running  at  625  revolutions  per  minute. 
The  railway  switchboard  is  placed  between  the  two  gen- 
erators, and  is  of  white  marble  panels  mounted  on  an  oak 
frame.  It  is  supplied  with  Westinghouse  circuit  breakers, 
ammeters  and  lightning  arresters,  and  Weston  voltmeters. 
A  Wells&  Coutan  steam  gauge  indicates  thesteam  pressure. 

The  arc  lighting  equipment  is  located  on  the  same 
floor  as  the  railway  equipment  and  consists  of  two  single 
expansion  engines,  with  cylinder  dimensions,  12  X  15  ins., 
manufactured  by  the  Taylor  Manufacturing  Company,  of 
Chambersburg,  Pa.,  and  one  of  the  Woodbury  type, 
with  cylinder  dimensions,  11%  X  14  ins.,  purchased  from 
the  Stearns  Manufacturing  Company.  Each  engine  drives 


As  many  of  our  readers  are  aware, 
the  distribution  of  power  by  means  of 
compressed  air  upon  what  is  known  as 
the  Popp  system  is  in  very  extensive  use 
in  Paris.  At  present  there  are  two  cen- 
tral stations  representing  altogether  13, 
000  h.  p.,  as  well  as  several  stations  for  operating  pneu- 
matic clocks,  refrigerating  stations  and  other  plants. 

It  is  now  stated  that  the  General  Omnibus  Company, 
of  Paris,  will  construct  three  new  compressed  air  tramway 
lines  in  Paris,  to  be  operated  on  the  Conti  compressed  air 
system  which  has  been  experimented  with  elsewhere  in 
Europe,  and  which  differs  from  the  Mekarski  system.  In 
the  Conti  system  the  reservoirs  on  the  cars  are  not  design- 
ed to  carry  the  entire  supply  needed,  but  arrangements 
made  so  that  the  reservoirs  can  be  re-stored  at  inter- 
vals along  the  route.  Pipes  are  laid  under  the  track 
to  iron  boxes  sunk  in  the  roadway,  in  which  are  located 
connections  so  that  the  reservoirs  on  the  car  can  be 
stored.  The  time  required  for  storing  and  making  con- 
nections has  been  reduced,  it  is  stated,  to  a  few  seconds. 


The  Helena  Rapid  Transit  Railroad  and  Helena 
Electric  Railway  of  Helena,  Mont.,  have  been  consolidated. 
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TWELFTH  ANNUAL  MEETING  OF  THE  NEW  YORK  STATE  STREET 

RAILWAY  ASSOCIATION. 


The  Twelfth  Annual  Meeting  of  the  Street  Railway 
Association  of  the  State  of  New  York  was  held  at  The 
Yates,  Syracuse,  N.  Y.,  Tuesday,  September  18,  1894. 
President  D.  B.  Hasbrouck  presided. 

The  following  delegates  of  railroad  companies  were 
present  : 

Albany,  John  W.  McNamara,  Treasurer  Albany  Railway. 

Auburn,  A.  H.  Underwood,  Treasurer  Auburn  City  Railway  Co. 

Binghamton,  J.  Tracy  Rogers,  President,  and  J.  P.  E.  Clark, 
Treasurer  Binghamton  Street  Railroad  Co. 

Brooklyn,  W.  J.  Richardson,  Director  Atlantic  Avenue  Rail- 
road Co. 

Buffalo,  J.  B.  Craven,  Electrician  Buffalo  Railway  Co. 
Charlotte,   C.   A.    Derr,    Superintendent    Rochester  Electric 
Railway  Co. 

Elmira,  W.  W.  Cole,  General  Manager  West  Side  Street  Rail- 
road Co. 

Long  Island  City,  P.  J.  Gleason,  President  Long  Island  City  & 

Newtown  Railroad  Co. 
New  York  City,  D.  B.  Hasbrouck,  Vice-President  Metropolitan 

Railroad  Co. 

Rochester,  J.  H.  Stedman,  Transfer  Manager  Rochester  Rail- 
way Co. 

Rome,  John  S.  Wardwell,  President  Rome  City  Street  Railway  Co. 
Syracuse,  W.  R.  Kimball,  President,  John  A.  MofBtt,  General 

Manager,  W.  P.  Gannon,  Secretary  and  Paul  T.  Brady, 

Director,  Syracuse  Street  Railway  Co. 

There  were  also  present : 

Belden,  A,  J.,  Railroad  Contractor,  New  York  City. 
Blake,  Henry  W.,  Street  Railway  J<  >urnal,  New  York. 
Brady,  Paul  T.,  Agent  Westinghouse  Electric  &  Manufacturing 
Co.,  Syracuse. 

Cicott,  Frank  X.,  Railway  Department,  Pettingell-Andrews  Co.. 
Boston. 

Coles,  Stephen  L.,  Electrical  Review,  New  York  City. 
Crossman,  T.  E.,  Official  Stenographer,  Brooklyn. 
Crowell,  Howard  H.,  General  Electric  Co.,  Syracuse. 
Evans,  H.  C,  Johnson  Company,  New  York  City. 
Foote,  Allen  R.,  Washington,  D.  C. 
Forby,  William  F.,  Okonite  Co.,  New  York  City. 
Foster,  H.  H.,  Dreher  Manufacturing  Co.,  New  York  City. 
Fuller,  Charles  M.,  Davis  Car  Shade  Co.,  Portland,  Me. 
Granger,  John  A.,  New  York  Car  Wheel  Works,  New  York  City. 
Harrington,  W.  E.,  Cutter  Electrical  Manufacturing  Co. ,  Phila- 
delphia. 


Hooker,  Thomas,  Syracuse  Storage  Battery  Co.,  Syracuse. 
Issertel,  Henry  G.,  H.  W.  Johns  Co.,  New  York  City. 
Lawless,  E.  J.,  American  Car  Co.,  St.  Louis. 
Le  Van,  W.  B.,  Jr.,  Brooklyn  Car  Wood  &  Veneer  Works, 
Brooklyn. 

Magee,  Frank  A.,  The  E.  S.  Greeley  &  Co.,  New  York. 

Mercur,  R.  J.,  New  York  Car  Wheel  Works,  Buffalo. 

Peckham,  Edgar,  President  Peckham  Motor  Truck  &  Wheel 

Co.,  Kingston. 
Porter,  H.  C,  Syracuse  Storage  Battery  Co.,  Syracuse. 
Ransom,  H.  N.,  Consolidated  Car  Healing  Co.,  Albany. 
Russell,  F.  D.,  Rochester  Car  Wheel  Works,  Rochester. 
Seely,  John  A.,  Railroad  Contractor,  New  York  City. 
Taylor,  John,  Taylor  Electric  Truck  Co.,  Troy. 
Sharp,  Edward  P.,  Webster  &  Beach,  Boston. 
Stump,  C.  E.,  Street  Railway  Gazette.  New  York. 
Vosburgh,  A.  C,  New  Process  Raw  Hide  Co.,  Syracuse. 
Wiley,  F.  W.,  Standard  Underground  Cable  Co. ,  Boston. 
Wyman,  Edward  B.,  Central  Electric  Heating  Co.,  New  York 

City. 

Young,  Jefferson,  Stilwell-Bierce  Co.,  Syracuse. 
At  the  conclusion  of  the  roll  call  President  Hasbrouck 
read  the  following  address  : 

THE  PRESIDENT'S  ADDRESS. 

Gentlemen  of  the  Association: — As  we  "  ring  up"  another  point  on 
the  annual  "indicator"  of  our  Association,  congratulations  are  in  order. 

Though  we  have,  in  common  with  our  fellow  citizens,  felt  the 
pressure  of  the  times  during  the  past  year,  we  have  not  had  a  bliz- 
zard to  obstruct  the  roads  for  a  week,  nor  have  we  had  a  "  tie-up," 
to  vex  us  and  deprive  us  of  revenue  for  a  like  period.  We  may  follow 
the  example  of  that  good  Dutchman,  who,  when  he  had  broken  his  leg, 
thanked  the  Lord  that  it  was  not  his  neck.  The  continued  growth  of 
our  cities  and  towns  has  increased  the  demand  for  street  railways,  and 
it  is  our  business  to  supply  the  demand. 

The  work  of  consolidation  in  many  localities  has  gone  on,  by 
which  many  small  companies  have  been  merged  in  greater  organ- 
izations, thus  securing  greater  efficiency  and  economy  in  opera- 
tion and  a  more  satisfactory  service  to  the  public.  That  thousands  of 
horses  have  been  relieved  by  the  tireless  trolley,  that  thousands  are 
given  a  rest  by  the  substitution  of  the  cable,  is  a  matter  of  congratula- 
tion to  every  humanitarian.  And  "  more  to  follow  "  What  the  next 
decade  may  bring  forth  none  of  us  will  venture  to  predict.  We  will 
endeavor  to  keep  up  with  the  times  if  the  "  powers  that  be  "  will  per- 
mit us. 

The  "  weary  load  "  of  taxation,  under  which  we  labor,  has  been  so 
clearly  set  forth  in  the  paper  prepared  by  the  Hon.  G.  Hilton  Scribner 
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and  read  before  this  Association,  at  one  of  its  annual  meetings,  that 
nothing  can  be  said  to  add  to  its  force.  Measures  have  been  taken  to 
bring  to  the  notice  of  the  Constitutional  Convention,  now  in  session, 
the  subject  in  which  we  are  all  so  deeply  interested.  We  think  we  are 
entitled  to  even  handed  justice.  All  taxes  should  be  equal  and  uniform 
in  their  ratio  to  the  value  of  the  property  taxed.  Our  present  constitu- 
tion is  absolutely  silent  on  this  important  matter,  and  the  Legislature 
might,  if  it  chose,  put  the  entire  public  burden  on  any  class  of  either 
property  or  persons.  We  confidently  rely  on  the  intelligence  of  the 
Convention  to  give  the  subject  a  careful  consideration. 

The  selection  of  this  city  as  the  place  of  meeting  brings  to  the 
speaker  a  bit  of  reminiscence.  He  was  born  hereabouts.  At  the  date 
of  his  birth  the  site  of  Syracuse,  and  a  long  distance  east  of  it,  was  a 
swamp,  covered  with  blackened  stumps.  Hardly  called  by  its  present 
name,  it  was  better  known  as  "The  Five  Corners." 

The  completion  of  the  Erie  Canal,  in  the  speaker's  boyhood,  gave 
an  impetus  to  various  business  enterprises,  and  the  "  Salt  City  "  has 
grown  to  its  present  proportions.  In  the  early  days  of  the  canal  it  was 
regarded  by  travelers  as  the  perfection  of  speed  and  comfort  to  take  a 
packet  boat  here  at  evening,  and  find  yourself  safely  landed  at  Utica 
the  next  morning. 

We  boys  were  on  good  terms  with  the  Onondaga  Indians.  It  is 
related  that  one  of  their  chiefs,  when  the  "  Six  Nations  "  were  a  power- 
ful confederacy,  once  illustrated  his  point  by  taking  a  bundle  of  sticks, 
and,  after  endeavoring  in  vain  to  break  them  combinedly,  found  no 
difficulty  in  doing  so  when  separated.  In  the  language  of  Bunsby, 
"  The  bearings  of  this  observation  lays  in  the  application  on  it,"  viz., 
the  street  railway  companies  of  the  State  should  act  in  concert  in  all 
matters  in  which  they  have  a  common  interest;  and  there  is  no  way  in 
which  they  can  better  protect  themselves  than  by  acting  together  as 
members  of  this  Association.  The  motto  adopted  by  the  Dutch  found- 
ers of  our  city  of  Brooklyn,  "  Een  Draght  Mackt  Maght,"  which  may 
be  freely  translated,  "One  pull  makes  a  strong  pull,"  ought  to  teach  us 
a  profitable  lesson.  Measures  have  been  taken  which,  it  is  hoped,  will 
induce  every  company  within  the  bounds  of  the  State  to  unite  with  us 
for  the  common  good. 

Allusion  will  doubtless  be  made  in  the  report  of  the  Executive 
Committee,  to  one  who  has  rarely,  if  ever,  been  absent  from  our  annual 
gathering,  but  who,  since  our  last  meeting,  has  departed  this  life. 
Having  known  him  from  the  beginning  of  his  railroad  life,  and  even 
longer,  I  am  constrained  to  say  that  by  the  death  of  William  Richard- 
son, we  are  deprived  of  a  genial  associate,  as  well  as  a  wise  and  prudent 
counselor.  Next  to  his  immediate  family,  the  speaker  has  felt  a  per- 
sonal grief  in  the  loss  of  an  old  and  faithful  friend. 

An  employe  of  the  company,  of  which  Mr.  Richardson  was  for  a 
long  time  president,  once  said  of  him:  "  He  was  a  fair  man.  We  could 
always  get  a  hearing  when  we  appealed  to  him."  He  took  a  paternal 
interest  in  those  under  him,  to  an  extent  not  usual  in  great  corporations, 
and  which,  if  generally  cultivated,  would  help  to  lessen  the  friction  be 
tween  employers  and  employed,  and  ultimately  make  the  fact  apparent, 
that  their  interests  are  identical. 

Finally,  in  giving  place  to  the  gentleman  who  shall  be  selected  to 
preside  over  your  deliberations,  let  me  repeat  my  congratulations  on 
the  measure  of  success  which  has  attended  us  under  so  many  adverse 
influences,  and  to  express  the  wish  that  you  may  long  continue  to  serve 
the  public  acceptably,  and  achieve,  at  least,  a  "  living  profit"  to  your- 
selves. 

The  Report  of  the  Executive  Committee  was  then 
presented,  as  follows  : 

REPORT  OF  THE  EXECUTIVE  COMMITTEE. 

Syracuse,  September  18,  1894. 
The  Street  Railway  Association  of  the  State  of  New  York. 
Gentlemen: — Your  Executive   Committee  respectfully  submits  the 
following  report: 

membership. 

The  membership  now  consists  of  thirty  companies,  the  highest 
number  yet  reached.  The  Forty-second  Street,  Manhattanville  & 
St.  Nicholas  Avenue  Railway  Company  has  withdrawn,  but  the  Syra- 
cuse Street  Railroad  Company,  our  host  on  this  occcasion,  and  the 
Hornellsville  Electric  Railway  Company  have  more  than  taken  the 
place  of  the  first  named  company,  its  officers  having  always  manifested 
but  slight  interest  in  the  welfare  of  the  Association. 

This  fact  leads  us  to  remark  that  the  officers  or  members  who  have 
been  most  interested  in  the  success  of  the  Association  have  been  those 
most  intimately  connected  with  its  work,  especially  in  legislative  mat 
ters,  which  indeed  is  the  essential  reason  of  its  existence. 

special  reports. 

Inasmuch  as  the  operation  of  the  New  York  Broadway  cable  sys- 
tem had  been  necessarily  delayed,  it  was  impossible  for  the  report  on 
"  Recent  Improvements  in  Cable  Traction"  to  be  prepared  in  time  for 
presentation  at  the  meeting  a  year  since. 

We  shall,  therefore,  have  the  pleasure  at  this  meeting  of  listening 
to  this  report,  and  thereby  learning  something  relative  to  the  construc- 
tion and  operation  of  what  must  be,  in  many  respects,  the  most  interest- 
ing cable  system  in  the  world. 

The  subject  selected  by  the  author  of  the  report  on  "  Economy  in 
Electric  Power  Stations,"  is  one  in  which  a  large  number  of  member 
companies  using  electric  power  are  deeply  interested.  Economy  is  a 
word  that  is  ever  ringing  in  our  ears,  and  he  who  produces  the  largest 
financial  results  at  the  least  possible  cost  is  the  man  for  whom  the 
sharp  eye  of  the  world  is  ever  on  the  lookout. 

Electric  power  has  boomed  into  almost  universal  use  in  so  short  a 
time,  that  it  is  not  at  all  strange  that  in  a  number  of  departments  of 
the  service  there  are  places  where  greater  or  less  waste  is  to  be  discov- 


ered and  remedied  by  the  economical  mind.  One  of  these  depart- 
ments will  be  carefully  treated  at  this  meeting  from  the  standpoint  of 
economy. 

kindred  associations. 

We  are  glad  to  welcome  to  the  Brotherhood  of  State  Associations, 
the  Michigan  Street  Railway  Association,  just  organized.  We  hereby 
extend  the  hand  of  fraternal  fellowship.  The  Street  Railway  Associa- 
tion, of  the  State  of  New  York,  having  grown  to  be  a  sturdy  youth, 
assures  the  newcomer  of  his  hearty  goodwill  for  a  vigorous  life. 

special  counsel. 

One  of  the  main  features  of  the  work  accomplished  by  the  Associa- 
tion, is  that  of  giving  careful  attention  to  street  railway  interests,  during 
and  following  the  annual  sessions  of  the  legislature. 

In  order  that  the  best  possible  care  be  taken  thereof,  the  Associa- 
tion has  secured  the  services  for  the  past  three  years  of  special  coun- 
sel, in  the  person  of  Charles  J.  Bissell,  Esq.,  of  Rochester,  N.  Y. 

We  hereby  express  our  appreciation  ot  his  faithful,  devoted  atten- 
tion to  the  interests  of  our  business  before  the  legislature  and  the  Gov- 
ernor. 

His  work  is  faithfully  and  conscientiously  performed,  and  by  the 
exercise  of  rare  tact,  has  been  able  to  protect  our  business  from  the  en- 
forcement of  unreasonable  demands,  that  have  from  time  to  time  been 
attempted  to  be  made  through  the  medium  of  the  legislature. 

This  successful  result  has  been  in  large  measure  accomplished 
through  the  assistance  rendered  counsel  by  the  extensive  membership 
of  the  Association,  the  officer  of  a  relatively  small  company  often  hav- 
ing greater  personal  influence  with  his  representative  than  the  man  in 
the  great  city.  ''In  union  is  strength,"  and  the  truth  of  the  adage  has 
found  very  satisfactory  demonstration  in  the  history  of  our  society. 

For  this  special  reason,  therefore,  is  your  committee  desirous  of 
having  every  street  railway  company  in  the  state,  no  matter  how  small 
the  company  may  be,  a  member  of  the  Association. 

OBITUARY. 

William  Richardson  departed  this  life  December  31,  1893,  in  the 
seventy-fifth  year  of  his  age.  He  had  been  actively  engaged  in  the 
street  railway  business  for  the  last  thirty  years,  first  with  the  Dry 
Dock,  East  Broadway  &  Battery  Railroad  Company,  of  New  York, 
and  afterwards  with  the  Atlantic  Avenue  Railroad  Company,  of  Brook- 
lyn, both  companies  members  of  this  Association.  At  the  time  of  his 
death  he  was  the  acting  president  of  the  former  company. 

He  rose  to  a  high  place  in  the  esteem  of  all  who  knew  him.  He 
was  always  present  at  the  meetings  of  this  Association,  and  took  a 
lively  interest  in  its  welfare.  From  ten  years  of  age  he  earned  his 
own  living  in  the  world,  and  by  indomitable  energy  and  high  resolves 
secured  the  high  position  he  occupied  amongst  his  fellows  at  the  time 
of  his  death.  We  shall  miss  his  rare  counsel  in  our  deliberations,  and 
we  sorrow  that  we  shall  not  look  upon  his  kindly  face  again. 

Henry  W.  Slocum  died  April  14,  1894,  m  the  sixty-seventh  year  of 
his  age.  He  had  risen  to  great  eminence  during  the  Civil  War,  and 
was  a  major  general  in  the  Northern  Army,  with  a  brilliant  record. 
Shortly  after  the  close  of  the  war  he  became  interested  in  the  Brooklyn 
Crosstown  Railroad  Company,  and  was  elected  president  of  the  com- 
pany in  1866,  which  position  he  held  until  the  sale  of  the  road  to  the 
Brooklyn  City  Railroad  Company. 

In  18S9  he  became  president  of  the  Coney  Island  &  Brooklyn 
Railroad  Company,  holding  the  office  until  a  few  months  before  his 
death,  when  he  was  succeeded  by  his  son,  Henry  W.  Slocum,  Jr. 

General  Slocum  was  a  man  among  men;  clear  headed,  far  sighted, 
and  withal  a  genial  companion  and  friend.  Those  who  had  the  pleas- 
ure of  his  acquaintanceship  mourn  a  sincere  friend. 

Edward  F.  Drayton  departed  this  life  May  27,  1894.  He  was  the 
secretary  and  treasurer  of  the  Coney  Island  &  Brooklyn  Railroad 
Company,  having  been  connected  with  the  company  since  i860.  Of  a 
retiring  disposition,  he  lived  a  quiet  life,  faithfully  serving  the  com- 
pany of  which  he  had  been  for  so  many  years  a  highly  esteemed  officer. 
His  death  caused  sincere  sorrow  to  his  many  friends. 

We  shall  greatly  miss  the  faithful  and  true  friends  who  have  gone 
out  from  our  companionship.       Respectfully  submitted 

By  the  Executive  Committee. 

The  Report  of  the  Treasurer  was  presented,  and 
showed  the  financial  transactions  of  the  year  to  be  : 

Receipts   $5,860.09 

Expenses   5,381.20 


Balance   $  478.89 

The  report  of  J.  B.  Craven  on  "  Economy  in  Electric 
Power  Stations"  was  then  read.  This  paper  is  printed  in 
full  on  p,  627  of  this  issue. 

The  president  announced  the  subject  to  be  open  for 
discussion  by  any  of  the  gentlemen  present. 

Mr.  Cole  :  I  would  like  to  ask  Mr.  Craven  if  he  would 
advise  direct  connected  engines  on  small  roads,  of  fifteen 
to  twenty-five  cars,  where  the  load  is  variable? 

Mr.  Craven  :  I  think  I  should,  yes. 

Mr.  Cole  :  Would  you  advise  that,  over  using  the 
idler,  and  giving  your  belt  good  surface  contact  on  the 
pulley  ? 

Mr.  Craven  :  Yes,  I  should. 
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Mr.  Seely  :  I  am  not  a  member  of  the  Association, 
but  I  would  like  to  ask  a  few  questions  ;  you  speak  of  in- 
jecting oil  into  the  boiler  ;  do  vou  refer  to  crude  or  refined 
oil? 

Mr.  Craven  :  Refined  oil. 

Mr.  Seely:  Have  you  had  any  experience  in  the  use 
of  crude  oil  ? 

Mr.  Craven  :  I  have  not.  If  you  put  in  the  refined 
oil,  it  reduces  the  scale  from  a  hard  substance  into  a  slime, 
which  is  easily  blown  out,  and  when  we  open  the  boilers, 
as  we  do  once  a  month,  we  find  probably  one-sixteenth  of 
an  inch  of  hard  scale  that  is  very  easily  broken  off.  We 
can  clean  the  tubes  in  most  cases  and  have  them  as  clean 
as  when  first  put  in. 

Mr.  Seely  :  Do  you  inject  the  oil  as  you  operate  the 
machinery  ? 

Mr.  Craven  :  Yes,  sir. 

Mr.  Seely  :  Not  a  hot  well  ? 

Mr.  Craven  :  No  ;  we  inject  a  pint  of  oil  in  the 
course  of  ten  hours'  run. 

Mr.  Seely  :  I  have  heard  it  spoken  of  very  highly  ; 
but  never  heard  anyone  who  employed  it  express  an  opin- 
ion.   It  is  entirely  satisfactory  ? 

Mr.  Craven  :  It  has  given  better  satisfaction  than 
anything  we  have  used  for  that  purpose. 

Mr.  Issertel  :  The  report  refers  to  roads  of  a  cer- 
tain size  using  a  return  wire.  For  how  large  a  road,  that 
is,  for  how  many  miles  would  you  recommend  such  a 
construction  ? 

Mr.  Craven  :  Well,  that  would  depend  upon  the 
number  of  cars,  more  than  on  the  length  of  the  road  ;  but 
a  road  six  miles  long,  with  ten  cars,  I  should  say,  would 
require  a  return  wire,  as  well  as  the  bonding  of  the  rail. 

Mr.  Issertel  :  How  large  a  wire  do  you  use  ? 

Mr.  Craven  :  That  has  to  be  figured  out.  I  should 
say  a  No.  o  for  the  bond  itself;  but  when  you  commence 
to  put  in  return  wire,  it  has  to  be  calculated  according  to 
the  distance  and  number  of  cars. 

Mr.  Seely  :  Do  you  believe,  in  using  return  wire, 
that  they  should  be  put  in  conduits,  or  the  rail  bonded 
back  in  sections — do  you  think  there  is  any  saving  in 
placing  the  return  wire  in  contact  with  the  earth,  or 
should  it  be  tapped  in  every  1,000  ft,  and  then  returned 
in  conduits  ?  I  think  that  is  the  ideal  construction,  but 
it  is  extremely  expensive. 

Mr.  Craven  :  In  Buffalo  we  run  an  underground 
feeder  system,  and  we  are  bringing  our  return  wires 
through  these  conduits.  In  cases  where  there  is  no 
underground  system,  lay  the  wire  in  the  ground. 

The  paper  of  Mr.  George  W.  McNulty,  on  "  Recent 
Improvements  in  Cable  Traction,"  was  then  read.  This 
paper  is  published  in  full  on  page  621  of  this  issue. 

On  motion  the  papers  of  Messrs.  Craven  and  McNulty 
were  ordered  to  be  received  and  printed  in  the  minutes. 

A  voluntary  paper  by  Allen  R.  Foote,  of  Washington, 
D.  C,  on  "  Taxation,"  was  read  by  him.  An  abstract  of 
this  paper  is  given  on  page  624. 

The  paper  was  received  and  ordered  to  be  printed. 

The  nomination  of  officers  and  selection  of  next 
place  of  meeting  being  the  next  business  in  order,  Messrs. 
McNamara,  Rogers  and  Gannon  were  appointed  the 
Nominating  Committee.  The  committee  made  the  fol- 
lowing report: 

President,  G.  Tracy  Rogers,  Binghamton;  first  vice- 
president,  John  H.  Moffitt,  Syracuse;  second  vice-presi- 
dent, William  W.  Cole,  Elmira;  secretary  and  treasurer, 
William  J.  Richardson,  Brooklyn. 

Executive  Committee:  D.  C.  Hasbrouck,  New  York 
City;  John  N.  Beckley,  Rochester;  Daniel  F.  Lewis, 
Brooklyn.  Place  of  meeting,  Albany,  N.  Y.  The  re- 
port of  the  committee  was  approved.  The  meeting  then 
adjourned. 

In  the  afternoon  the  visitors  were  driven  around  the 
city  and  shown  the  various  points  of  interest.  An  in- 
spection was  made  of  the  new  track  being  laid  by  the 
Syracuse  Street  Railway  Company. 

In  the  evening  a  complimentary  banquet  was  ex- 
tended at  the  Yates  House  to  all  in  attendance,  and  was 


a  pleasant  affair,  breaking  up  just  in  time  to  enable  those 
leaving  the  city  to  catch  their  trains. 

While  there  was  no  regular  exhibit  made,  models 
were  shown  by  the  following  companies:  H.  W.  Johns 
Co.,  Consolidated  Car  Heating  Co.,  Taylor  Electric  Truck 
Co.,  Cutter  Electrical  Manufacturing  Co,  Davis  Auto- 
matic Car  Shade  Co.,  Peckham  Motor  Truck  &  Wheel 
Co.,  New  Process  Raw  Hide  Co. 


Seventh  Annual  Meeting  of  the  Massachusetts 
Street  Railway  Association. 


The  Seventh  Annual  Meeting  of  the  Massachusetts 
Street  Railway  Association  was  held  at  Young's  Hotel, 
Boston,  September  20.  The  election  of  officers  and  com- 
mittee to  hold  office  for  the  ensuing  year  was  held.  The 
following  officers  were  elected:  President,  J.  H.  Cunning- 
ham; 1st  vice-president,  Amos  F.  Breed,  of  Lynn;  2d 
vice-president,  Frank  S.  Stevens,  Fall  River;  ^d  vice- 
president,  Samuel  Winslow,  Worcester;  secretary  and 
treasurer,  A.  E.  Butler,  of  Lawrence.  Executive  Com- 
mittee: Chairman,  Alfred  A.  Glasier,  Boston;  E.  C.  Foster, 
Lynn;  Charles  Odell,  Salem;  P.  F.  Sullivan,  Lowell;  E. 
P.  Shaw,  Newburyport;  Prentiss  Cummings,  Boston;  R. 
S.  Goff,  Fall  River;  Charles  B.  Pratt,  Worcester;  John 
Graham,  Quincy. 

Col.  J.  H.  Cunningham  has  been  associated  with  the 
street  railway  interests  of  Massachusetts  for  a  number  of 
years,  and  is  at  the  present  time  the  president  of  the  Ply- 


J.  H.  CUNNINGHAM, 


PRESIDENT  MASSACHUSETTS  STREET  RAILWAY  ASSOCIATION. 

mouth  &  Kingston  Street  Railway  Company.  He  is  one 
of  the  pioneers  in  the  matter  of  the  introduction  of  elec- 
tricity as  a  motive  power  for  street  railways,  and  he 
was  among  the  earliest  purchasers  of  electric  appara- 
tus in  the  country.  Col.  Cunningham  has  served  the  As- 
sociation as  its  president  for  two  years,  and  has  given 
excellent  satisfaction.  During  his  administration,  the  As- 
sociation has  increased  its  membership  until  at  the  pres- 
ent time  there  are  approximately  thirty  different  street 
railway  companies  composing  the  membership  of  the 
Association. 

Addresses  were  made  by  President  Cunningham  and 
by  Mr.  Glasier,  chairman  of  the  Executive  Committee, 
Hon.  E.  P.  Shaw,  P.  F.  Sullivan,  manager  of  the  Lowell 
&  Suburban  Street  Railway  Company,  and  others. 


The  Philadelphia  postal  authorities  are  considering 
the  question  of  operating  postal  cars  on  the  electric  rail- 
way lines  in  that  city. 


The  street  railway  war  in  Savannah  resulted  last  month 
in  a  reduction  of  fares  to  one  cent. 
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Kinks  in  Station  and  Railway  Practice. 


COMPRESSED  AIR  FOR  CLEANING  GENERATORS. 

An  ingenious  system  for  keeping  generators,  commu- 
tators and  other  parts  clear  from  copper  dust  is  employed 
at  the  power  station  of  the  Reading  Traction  Company,  of 
Reading,  Pa.  A  Westinghouse  air  compressor  maintains 
a  pressure  of  eighty  pounds  of  air  in  a  receiver  which  is 
connected  by  pipes  to  various  parts  of  the  power  station. 
The  ends  of  these  pipes  are  provided  with  short  pieces  of 
rubber  hose  which  end  in  nozzles,  so  that  a  blast  of  air 
can  be  directed  against  any  part  of  the  commutator  or 
any  part  of  the  generator  while  in  operation  or  when 
shut  down.  Thirty-four  dynamos  are  in  use  at  this  sta- 
tion, but  the  management  has  had  no  difficulty  in  keep- 
ing them  all  clean  and  preventing  short  circuits  by  this 
process. 

BOY  CONDUCTORS. 

About  two  years  ago,  as  a  matter  of  economy,  the 
Nashville  (Tenn.)  Street  Railway  Company  commenced 
the  experiment  of  employing  boys  as  conductors,  at  one- 
half  the  amount  of  wages  that  were  paid  to  men  and,  in 
the  opinion  of  the  officers  of  the  road,  experience  has 
shown  the  advantage  of  the  practice.  The  boys  range 
from  sixteen  to  eighteen  years  of  age,  and  it  is  found  that 
they  give  as  good  satisfaction  in  performing  the  duties  of 
conductors  as  did  the  men,  and  the  company  has  no  diffi- 
culty in  securing  all  the  boys  needed  at  $5  per  week. 

Further  economy  in  this  department  has  been  secured 
by  requiring. three  conductors  to  run  four  car  lines,  four 
conductors  to  run  five  car  lines,  etc.,  by  requiring  con- 
ductors to  leave  their  cars  just  before  reaching  the  end  of 
the  line  and  board  the  returning  car.  The  motorman,  of 
course,  remains  on  the  car  and  takes  it  to  the  end  of  the 
line,  and  brings  it  back  to  the  first  meeting  point  without 
a  conductor.  There  is  seldom  any  passenger  who  will 
board  the  car  between  the  last  meeting  point  and  the  end 
of  the  line,  but  if  this  does  occur  the  motorman  collects 
the  fare  and  turns  it  over  to  the  conductor  on  his  return 
trip.  This  plan,  as  stated,  has  worked  very  satisfactory, 
and  a  saving  of  25  per  cent,  or  more  is  made  in  the  wages 
of  conductors. 

WATER  GAUGE  SHUT-OFF  DEYICE. 

A  new  device  for  instantly  shutting  off  the  water  and 
steam  for  water  gauges,  in  case  the  gauge  glass  should 
break,  is  shown  in 
the  accompanying 
engraving.  The  de- 
vice was  designed  by 
James  Anderson, 
chief  engineer  of  the 
eastern  power  house 
of  the  Brooklyn  City 
Railway. 

The  boilers  in  this 
plant  are  of  the  Bab- 
cock  &  Wilcox  type, 
and  were  described  in 
the  December,  1893, 
issue  of  the  Street 
Railway  Journal. 
They  are  run  at  a 
high  pressure,  and  as 
the  water  gauges  are 
some  feet  above  the 
the  reach  of  the  at- 
tendants standing  on 
the  floor,  it  was  de- 
sirable to  have  some  arrangement  for  instantly  shutting 
off  the  water  in  case  of  breakage  of  the  gauge  glass.  The 
pipes  connecting  the  gauge  to  the  boiler  are  provided  with 
shut-off  cocks,  the  handles  of  which  are  connected  togeth- 
er by  a  connecting  rod.  One  of  the  handles  has  an 
extension,  in  the  end  of  which  is  attached  a  rod  extend- 
ing down  within  easy  reach  of  the  workman. 

This  rod  is  provided  with  a  handle  which  is  held  by 
a  catch  to  the  boiler  front,  holding  the  shut-off  cocks  in 


WATER  GAUGE  SHUT-OFF  DEVICE. 


the  open  position.  Should  the  gauge  glass  break,  the 
valves  are  instantly  closed  by  a  single  pull  on  the  handle. 

TRANSFER  OF  PASSENGERS  WITHOUT  TICKETS. 

The  system  of  transferring  passengers  employed  on 
the  line  of  the  Nashville  (Tenn.)  Street  Railway  is  differ- 
ent in  a  number  of  points  from  the  usual  method.  The 
company  has  seventeen  different  lines,  radiating  from  the 
Public  Square,  which  is  about  the  central  point  of  the 
city.  At  a  point  within  200  ft.  of  the  Public  Square  the 
company  has  erected  a  transfer  station,  built  similar  to  a 
railway  station  building,  through  which  all  of  the  cars  of 
the  various  lines  pass.  From  this  station  passengers  may 
transfer  from  one  line  to  another. 

At  the  entrance  of  this  station  is  located  a  registering 
turnstile,  through  which  people  may  pass,  having  paid 
their  fares  at  the  gate,  and  occupy  comfortable  seats  in 
the  waiting  room  of  the  station  until  their  car  arrives. 
Passengers  coming  in  on  cars  are  supposed  to  have  paid 
their  fare  on  the  car,  and  are  therefore  entitled  to  transfer 
to  another  line.  The  company  has  transfer  agents  at  this 
station,  who  register  all  the  passengers  who  get  on  a  car, 
and  then  issue  to  the  conductors  special  tickets  with  the 
number  of  people  transferred  punched  out,  which  the 
conductors  turn  in  with  their  trip  reports.  The  con- 
ductors do  not  handle  tickets,  except  those  issued  to  them 
by  the  transfer  agents,  which  they  turn  in  the  same  as 
money,  as  they  are  registered  by  the  transfer  agents  on 
each  trip,  and  the  conductor  is  charged  according  to  the 
register.  This  is  necessary  in  order  that  the  register  may 
show  at  all  times  the  correct  number  of  people  on  the  car, 
and  also  to  enable  the  company  to  keep  account  of  the 
number  of  passengers  transferred  each  day. 

The  transfer  station  is  equipped  with  all  of  the  con- 
veniences of  a  railway  station  ;  a  lunch  counter,  where 
confections,  fruits,  etc.,  can  be  obtained,  and  it  has 
been  found  to  be  a  great  convenience  to  patrons,  especially 
during  inclement  weather.  If  a  passenger  should  go 
outside  of  the  station,  unless  he  leave  on  a  car,  he  loses  his 
right  to  transfer;  this  prevents  any  exchange  of  transfer 
tickets  sometimes  practiced  with  other  methods  of  trans- 
ferring. 

Mekarski  Motors  in  Paris. 


The  Mekarski  system  for  street  railways  by  means  of 
compressed  air  has  been  adopted  on  three  lines  operated 
by  the  General  Omnibus  Company,  of  Paris,  according  to 
Engineering.  The  lines  in  question  are  amongst  the  most 
important  of  the  whole  Paris  system,  and  one,  that  from 
the  Louvre  to  Sevres  and  Versailles,  has  a  length  of  about 
twelve  miles.  The  two  other  lines  are  6.3  and  5.7  miles 
long  respectively.  Trains  of  three  cars,  seating  fifty-one 
persons  each,  and  drawn  by  a  compressed  air  locomotive, 
will  be  used.  The  locomotives  will  be  supported  on  six 
wheels,  all  coupled.  They  will  weigh  eighteen  tons  each, 
considerable  adhesion  being  required  to  mount  an  incline 
of  1  in  23,  which  occurs  on  the  Sevres  line,  when  towing 
three  cars,  each  of  which,  in  the  loaded  condition,  weighs 
eight  tons.  Twenty  three  of  these  locomotives  are  to  be 
built,  of  which  six  will  be  kept  in  reserve.  The  air  press- 
ure to  be  carried  in  the  reservoirs  will  be  1,138  lbs.  per 
square  inch,  and  a  sufficient  quantity  of  air  will  be  car- 
ried to  enable  the  locomotives  to  run  twelve  miles  with- 
out recharging. 

After  a  year  and  a  half  of  delays,  owing  to  the  City 
Council,  the  St.  Charles  Street  Railway  Company,  of  New 
Orleans,  has  at  last  obtained  permission  to  equip  with 
electricity.  The  stockholders,  several  months  ago,  made 
the  necessary  financial  arrangements,  and  it  will  not  be 
long  before  this  large  and  important  line  will  be  converted 
to  more  modern  methods. 


The  Indianapolis  &  Broad  Ripple  Rapid  Transit 
Company  put  its  line  in  operation  September  14.  The 
company  was  only  able  to  run  one  car  per  hour,  but  these 
were  crowded  with  passengers,  and  a  more  frequent  service 
with  trailers  was  commenced  shortly  after.  The  road  is 
now  running  very  successfully. 
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THE  COHING  CONVENTION  AT  ATLANTA. 


The  Thirteenth  Annual  Convention  of  the  American 
Street  Railway  Association  at  Atlanta  promises  to  be  the 
largest,  livest,  and  in  every  respect  the  most  successful  in 
the  history  of  the  Association.  The  local  committee  has 
been  extremely  busy  preparing  for  the  reception  and  en- 
tertainment of  the  delegates  and  to  insure  a  pleasant  time 
for  all.  It  wishes  particularly  to  call  attention  to  the  im- 
portance of  securing  rooms  in  advance,  and  any  who 
wishes  to  do  so  should  address  Wm.W.  Kingston,  Chairman 
Local  Committee  on  Hotels,  Equitable  Building,  Atlanta. 

The  topics  upon  which  papers  will  be  read  by  regular 
committees  are  printed  on  the  cover  of  this  issue.  In  addi- 
tion, special  papers  will  be  read  on  the  following  subjects  : 
"  A  Practical  System  of  Long  Distance  Electric  Railway 
Work,"  "Brake  Shoes,"  "  Power  Brakes  vs.  Hand  Brakes," 
"Taxation,"  and  "  Destructive  Arcing  of  500  Volt  Fuses." 

HOW  TO  GO  TO  ATLANTA. 

The  Secretary  of  the  Association  has  issued  a  circu- 
lar giving  the  arrangements  made  for  reduced  fares.  All 


HOTEL  ARAGON,  ATLANTA. 

the  traffic  associations,  except  the  Western  Passenger 
Association,  have  authorized  the  sale  of  tickets  at  reduced 
rates — namely,  a  fare  and  one-third  for  the  round  trip. 
This  concession  applies  to  all  attending  the  meeting — 
delegates,  supply  dealers  and  accompanying  friends.  The 
traffic  associations  that  have  extended  this  courtesy  are 
the  Trunk  Line  Association,  the  Southern  Passenger 
Association,  the  Central  Traffic  Association,  the  New 
York  and  Boston  Lines  Passenger  Committee,  the  Boston 
Passenger  Committee  and  the  Railway  Association  of 
Michigan. 

Some  of  the  rules  governing  reduced  rates  are  as 
follows : 

Each  person  must  purchase  (not  more  than  three  days  prior  to  the 
date  of  the  meeting)  a  first-class  ticket  (either  unlimited  or  limited) 
to  Atlanta,  for  which  he  must  pay  the  regular  tariff  fare,  and  upon  re- 
quest, the  ticket  agent  will  issue  a  certificate  of  such  purchase,  properly 
filled  up  and  signed  by  the  said  ticket  agent. 

Where  the  journey  is  made  over  more  than  one  line  it  may  be  ne- 
cessary for  the  passenger  to  purchase  separate  local  tickets,  and  pro- 
cure certificates  thereof  for  each  of  the  lines  over  which  he  travels  in 
going  to  Atlanta,  as  some  lines  do  not  honor  the  certificates  of  any 
other  line.  The  passenger  should  ascertain  from  the  ticket  agent 
what  portion  (if  not  all)  of  his  journey  can  be  covered  by  the  certificate 


procurable  of  him,  and  purchase  his  ticket  and  secure  a  certificate  filled 
in  accordingly.  In  case  a  ticket  on  the  certificate  plan  cannoi  be  pro- 
cured at  the  starting  point,  the  person  should  purchase  to  the  nearest 
point  where  such  a  ticket  can  be  obtained,  and  there  repurchase 
through  to  Atlanta,  requesting  a  certificate  properly  filled  out  by  the 
agent  at  the  point  where  the  repurchase  is  made. 

Tickets  for  the  return  journey  will  be  sold  by  the  ticket  agent  at 
Atlanta  at  one-third  the  highest  limited  fare,  to  those  only  who  hold 
certificates  signed  by  the  ticket  agent  at  the  point  where  through  tickets 
to  Atlanta  were  purchased,  and  countersigned  by  the  clerk  of  the 
Convention,  certifying  that  the  holder  has  been  attending  the  Conven- 
tion. Mr.  N.  W.  L.  Brown  of  the  Atlanta  Consolidated  Street  Rail- 
way Company,  has  kindly  consented  to  serve  as  clerk  of  the  meeting 
for  this  exclusive  purpose. 

The  secretary  suggests  to  all  who  will  attend  the 
meeting,  who  desire  to  transact  business  at  any  other  city 
en  route  to  arrange  to  do  so  on  the  trip  to  Atlanta,  as  the 
going  ticket  will,  of  course,  carry  with  it  in  most  cases 
stop-over  privileges,  while  the  return  ticket  will  not. 

The  annual  dinner  will  take  place  on  Thursday  eve- 
ning, October  18.  Each  company  that  is  a  member  is 
entitled  to  the  free  admission  to  the  banquet  of  two  of  its 
officers.  Each  additional  officer, 
or  any  other  gentleman  in  atten- 
dance at  the  meeting,  not  an  of- 
ficer of  a  member  company,  will 
be  charged  $10;  ladies'  tickets, 
$5  each.  In  order  to  facilitate 
the  work  of  the  executive  com- 
mittee, the  secretary  has  requested 
that  all  who  expect  to  attend  the 
banquet  give  him  notice  to  that 
effect  in  order  that  definite  ar- 
rangements may  promptly  be 
made. 

Special  provisions,  as  already 
announced,  will  be  made  for  the 
entertainment  of  all  ladies  who 
may  attend  the  Convention. 

HOTEL  ACCOMMODATIONS. 

There  will  be  ample  hotel  ac- 
commodations for  all  who  attend 
the  meeting.  The  rates  at  the 
hotels  are  as  follows  :  Hotel  Ara- 
gon,  American  plan,  $3  to  $5  per 
day;  European  plan,  $1.50  to  $3 
per  day.  Kimball  House,  $2.50 
to  $5  per  day.  Markham  House, 
$2  to  $4  per  day.  Hotel  Marion, 
$2  to  $4  per  day.  National  Hotel, 
$2  to  $3  per  day. 

The  headquarters  of  the  As- 
sociation are  to  be  at  the  Ara- 
gon,  which  is  located  on  Peachtree  Street  in  the  prin- 
cipal residence  portion  of  the  city,  and  at  the  highest 
elevation  in  Atlanta.  Adjoining  the  Aragon  is  the  Grand 
Opera  House,  said  to  be  the  third  finest  in  the  United 
States.  The  Capitol  City  Club  is  opposite,  and  the  Gov- 
ernor's mansion  is  on  the  same  street  one  block  away. 
The  hotel  is  comparatively  new,  having  been  opened  on 
the  14th  of  last  November,  and  is  conducted  on  the 
American  and  European  plans.  The  building  is  of  the 
Spanish  Romanesque  style  of  architecture,  is  six  stories 
in  height  and  has  a  frontage  of  104  ft.  on  Peachtree 
Street  and  200  ft.  on  Ellis  Street.  The  first  story  is  chiefly 
in  Georgia  marble  and  the  other  five  stories  are  con- 
structed of  pressed  brick  with  terra  cotta  and  marble 
trimmings.  Half  of  the  sixth  story  is  fitted  up  as  a  roof 
garden,  where  musical  entertainments  are  held  during 
the  summer  months.  The  main  entrance  is  on  Peachtree 
Street,  and  is  20  X  60  ft.,  with  marble  floor  and  quartered 
oak  wainscoting  nine  feet  high,  the  wood  work  being 
of  cabinet  finish. 

The  cafe  is  located  on  the  first  floor  fronting  Ellis 
Street  and  is  40  X  70  ft.,  adjoining  which  are  two  private 
dining  rooms,  15  X  20  ft.,  each.   These  rooms  are  beauti- 
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fully  furnished,  draped  with  velours  and  laces,  and 
adorned  with  tropical  plants.  The  main  dining  room  is 
on  the  second  floor  and  is  40  X  60  ft.,  furnished  in  quar- 
tered oak,  with  large  buffets  and  fireplaces  on  each  side, 
and  is  brilliantly  lighted  by  two  elliptical  windows  of 
thirty  feet  each.  The  ceiling  is 
paneled  with  heavy  oak  beams,  and 
is  decorated  in  the  center  in  Six- 
teenth Century  style.  The  break- 
fast room  adjoins  the  dining  room 
and  is  appointed  in  pure  Castilian 
style.  The  parlors  front  on  Peach- 
tree  Street,  and  are  richly  fur- 
nished in  keeping  with  the  other 
appointments.  The  rooms  are 
single  and  en  suite,  ranging  in 
size  from  10  X  12  to  20  X  26;  all 
the  suites  are  provided  with  baths, 
and  there  are  public  baths  and 
lavatories  on  each  floor.  The  gas, 
electric  light,  heating  fixtures  and 
call  bells  are  of  the  most  modern 
design.  The  store  rooms,  kitchen, 
power  plant  and  heating  apparatus 
occupy  separate  buildings.  There  are  many  unique  and 
striking  features  about  the  interior  finish  and  furnish- 
ings of  the  hotel,  which  must  be  seen  to  be  appreci- 
ated, as  a  description  fails  to  convey  a  correct  idea  of 
their  richness  and  beauty.  The  attention  paid  to  the 
guests  on  the  part  of  the  management  and  the  cuisine  are 
quite  in  keeping  with  the  furnishings  and  designs  above 
described,  so  that  the  delegates  who  seek  a 
during  the  Convention  may  be  assured  of 
commodations. 

The  Kimball  House,  is  the  oldest,  largest,  and  prob- 


the  skylight  and  is  60  X  100  ft.,  with  light  and  airy  corri- 
dors and  spacious  arcades  on  each  floor,  so  that  the  guests 
are  afforded  delightful  promenades,  and  ample  room  for 
social  parties,  while  from  each  corridor  a  full  view  is  had 
of  the  office  and  of  the  movement  of  the  guests  on  the 


home  here 
superior  ac- 


LOOKOUT  INN,  LOOKOUT  MOUNTAIN,  CHATTANOOGA. 


ground  floor.  The  main  dining  room  is  located  on  the 
parlor  floor  and  is  well  arranged  for  light  and  ventilation. 
The  table  is  abundantly  supplied  with  the  best  the  mar- 
ket affords,  and  the  cuisine  being  perfect  in  all  its  details. 
The  large  rooms  opening  on  the  corridors  and  balconies 
of  the  second  and  third  floors  are  especially  well  adapted 
for  the  headquarters  of  manufacturing  firms,  and  for  the 
display  of  such  small  plans  and  appliances  as  they  may 
wish  to  bring  to  the  attention  of  the  delegates.  This  hotel 
being  larger  than  the  others  will  doubtless  entertain  a 
greater  number  of  delegates  and  supplymen. 


THE  KIMBALL,  ATLANTA. 

ably  the  most  extensively  known  hotel  in  the  city.  It  is 
situated  in  the  very  heart  of  the  city,  in  close  proximity 
to  the  Union  Depot.  The  building  is  practically  a  fire- 
proof structure,  six  stories  in  height,  with  450  rooms  and 
accommodations  for  about  1,000  guests,  and  has  a  repu- 
tation of  being  one  of  the  most  perfectly  planned  and 
best  arranged  hotels  in  the  South.  The  main  office  occu- 
pies the  rotunda  on  the  ground  floor,  with  entrances  from 
the  three  principal  streets.    The  center  arcade  is  open  to 


LOOKOUT  INN  ON  LOOKOUT 
MOUNTAIN. 

Delegates  and  their  families 
going  to  the  national  convention 
of  the  American  Street  Railway 
Association  will  find  it  exceed- 
ingly pleasant  to  stop  over  a  few 
days  at  Chattanooga  and  visit 
Lookout  Mountain,  on  top  of 
which  is  located  the  magnificent 
Lookout  Inn,  a  marvel  of  archi- 
tectural beauty,  one  of  the  most 
commodious,  the  most  luxuriously 
furnished  and  best  equipped  all- 
the-year- round  resort  hotels  in 
America.  The  handsome  struc- 
ture faces  the  rising  sun,  and  from 
its  towers  may  be  seen  some  of 
the  most  glorious  sunsets  in  the 
world,  rivaling  even  the  won- 
drously  beautiful  Italian  skies. 

The  Inn  is  an  entirely  modern 
structure,  is  four  stories  high  and 
has  a  frontage  of  365  ft.    It  has 
accommodations  for  500  guests. 
The  table  is  very  superior,  the 
menu  embracing  all  the  delicacies 
of  the  season,  from  the  tropics  to 
the  arctics.    The  service  and  ap- 
pointments are  unsurpassed.  It 
is  lighted  by  electricity  and  heat- 
ed by  steam.    There  are  billiard, 
reading  and  smoking  rooms,  and 
all  the  comforts  and  conveniences 
of  the  finest  city  hotels. 
A  broad  tableland,  covered  with  forests  of  pine  and 
oak,  surrounds  the  hotel.    The  tableland  varies  from  one- 
quarter  to  five  miles  in  width  and  extends  southward  for 
seventy-two  miles.    There  are  splendid  drives  in  all  direc- 
tions, and  a  fine  boulevard  built  at  a  cost  of  thousands  of 
dollars.     The  readers  of  the  Street  Railway  Journal 
who  have  visited  Lookout  Mountain,  will  agree  with  us 
when  we  state  that  the  world-famous  view  from  the  Point 
Rock  is  a  magnificent  one.    Some  views  in  the  Alps  may 
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excel  it  in  rugged  grandeur,  but  none  in  the  sublimely 
peaceful  prospect.  With  the  faint  blue  outlines  of  the 
Great  Smoky  Mountains  in  North  Carolina  in  the  distance 
on  the  east,  and  Waldens  Ridge  on  the  west,  and  the 
silvery  waters  of  the  Tennessee  River  in  the  foreground, 
describing  that  picturesque  convolution  known  as  "Mocca- 
sin Bend,"  the  scene  is  one  which  will  repay  the  traveler 
for  a  journey  across  the  continent.  From  this  point,  too, 
may  be  viewed  some  of  the  most  celebrated  battlefields 
of  the  Civil  War.  The  street  railway  officials  will  be  in- 
terested in  the  toboggan  railway,  down  which  ordinary 
electric  cars  run  for  nine  miles  at  high  speed,  propelled 
alone  by  gravity. 

Lookout  Inn  will  be  one  of  the  regular  stopping 
points  of  the  Convention  delegates  en  route  to  and  from 
Atlanta,  and  those  who  visit  the  historic  heights  will  find 
it  one  of  the  most  interesting  and  delightful  spots  in 
all  the  Southland. 

EXHIBITORS  AT   THE  ATLANTA  CONVENTION. 

The  number  of  manufacturers  of  street  railway 
appliances  and  others  who  have  expressed  their  intention 
of  exhibiting  at  the  Atlanta  Convention  seems  to  be  larger 
than  ever  before.  The  facilities  for  exhibiting,  as  we  have 
already  mentioned,  are  excellent,  and  all  those  to  whom 
space  has  been  awarded  may  be  confident  that  they  will 
have  opportunity  of  showing  their  exhibits  to  excellent 
advantage. 

The  list  of  applicants,  with  the  space  awarded,  includes 
the  following: 

Sq.  ft. 


Baltimore  Car  Wheel  Co.,  Baltimore  Md   240 

Bass  Foundry  &  Machine  Co.,  Ft.  Wayne,  Ind   200 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa   800 

Brooklyn  Car  &  Veneer  Works,  Brooklyn,  N.  Y   too 

Card  Electric  Co.,  Mansfield,  0   400 

Carnegie  Steel  Co.,  Ltd.,  Atlanta,  Ga   200 

Central  Electric  Heating  Co.,  New  York   160 

Chapman  Valve  Manufacturing  Co.,  Chicago,  111   160 

Consolidated  Car  Heating  Co.,  Albany,  N.  Y   320 

Crawford,  R.  A.,  Manufacturing  Co.,  Pittsburgh,  Pa   ibo 

Creaghead  Engineering  Co.,  Cincinnati,  0   320 

Cutter  Electrical  &  Manufacturing  Co.,  Philadelphia,  Pa.  .  .  .  160 

Davis  Car  Shade  Co.,  Portland,  Me   200 

De  Witt.E.  F.,  Co.,  Lansingburgh,  N.  Y   320 

Fitzgerald-Van  Dorn  Co.,  Lincoln,  Neb   160 

Fulton  Truck  &  Foundry  Co.,  Mansfield,  0   400 

General  Electric  Co.,  Atlanta,  Ga   400 

Genett  Air  Brake  Co.,  New  York   80 

Georgia  Equipment  Co.,  Atlanta,  Ga   120 

Graham  Equipment  Co.,  Providence,  R.  1   160 

Hale  &  Kilburn  Manufacturing  Co.,  Philadelphia,  Pa   100 

Hartford  Woven  Wire  Mattress  Co.,  St.  Louis,  Mo   100 

International  Register  Co.,  Chicago,  111   120 

Jackson  &  Sharp  Co.,  Wilmington,  Del   800 

Johns,  H.  W.,  Manufacturing  Co.,  New  York   240 

Johnson  Co.,  The,  Atlanta,  Ga   600 

Keller,  H.,  Printing  Co.,  New  York   100 

Lewis  &  Fowler  Manufacturing  Co. ,  Brooklyn,  N.  Y   240 

Loughridge,  J.  E.,  Philadelphia,  Pa   100 

McGuire  Manufacturing  Co.,  The,  Chicago,  111   300 

McLean  Armature  Works,  Chicago,  111   100 

Mark  Railway  Equipment  Co.,  Chicago  111   100 

Mather  Electric  Co.,  Manchester,  Conn   400 

Meaker  Manufacturing  Co.,  Chicago,  111   160 

Michigan  Electric  Co.,  Detroit,  Mich   160 

Munson,  C,  Belting  Co.,  Chicago,  111   160 

New  Haven  Car  Register  Co.,  New  Haven,  Conn   240 

Niles  Tool  Works,  Hamilton,  0   160 

Nuttall,  R.  D.,  Co.,  Allegheny,  Pa   160 

Ohio  Brass  Co.,  Mansfield,  0   160 

Paige  Iron  Works,  Chicago,  111   1200 

Peckham  Motor  Truck  &  Wheel  Co.,  New  York   320 

Pennsylvania  Steel  Co.,  Philadelphia,  Pa   100 

Price  Railway  Appliance  Construction  Co.,  New  York   100 

Rochester  Car  Wheel  Works,  Rochester,  N.  Y   160 

Scarritt  Furniture  Co.,  St  Louis,  Mo   100 

Smith,  C.  G.,  New  York   160 

Standard  Railway  Supply  Co  .Chicago,  111   160 

Sterling  Supply  &  Manufacturing  Co.,  New  York   400 

Stirling  Co.,  The.  Chicago,  111   160 

Street  Railway  Advertising  Co.,  New  York   100 

Street  Railway  Journal,  New  York   100 

Street  Railway  Review,  Chicago   100 

Veneer  Seating  &  Church  Furniture  Co.,  Brooklyn,  N.  Y. .  . .  100 

Wadhams  Oil  &  Grease  Co.,  Milwaukee,  Wis   160 

Walker  Manufacturing  Co.,  Cleveland,  0   200 

Westinghouse  Electric  &  Manufacturing  Co.,  Pittsburgh,  Pa.  1120 


EXHIBITS  AT  THE  ATLANTA  CONVENTION. 

The  Stirling  Company,  of  Chicago,  will  be  represented  by  Thos. 
Deegan. 

The  John  Stephenson  Company  will  De  represented  at  the  Con- 
vention by  John  A.  Tackaberry  and  D.  W.  Pugh. 

The  Fiberite  Company  expects  to  have  a  very  handsome  exhibit 
at  Atlanta,  one  that  will  do  credit  to  the  Medbery  insulation. 

The  Fulton  Truck  &  Foundry  Company,  of  Mansfield,  O.,  will 
exhibit  trucks,  double  and  single,  wheels  of  special  double  tread,  sand 
boxes  and  other  specialties. 

The  Siemens  &  Halske  Electric  Company,  of  Chicago,  will 
probably  be  represented  at  the  Convention  by  Augustine  W.  Wright, 
the  vice-president  of  the  company. 

The  Standard  Railway  Supply  Company,  of  Chicago,  will,  as 
usual,  show  its  various  specialities,  including  the  car  stove,  of  which  it 
has  made  a  specialty  for  a  number  of  years. 

J.  E.  Loughridge,  of  Philadelphia,  will  make  an  interesting 
exhibit  which  at  the  present  time  cannot  be  fully  described  owing  to 
certain  foreign  patents  which  are  now  pending. 

The  Sterling  Supply  &  Manufacturing  Company,  will  have 
an  exhibit  of  its  registers,  fenders  and  sand  boxes.  Mr.  Carson  will 
represent  the  company  and  have  charge  of  its  exhibit. 

The  Cutter  Electrical  &  Manufacturing  Company,  of  Phila- 
delphia, will  exhibit  the  C — S  automatic  cut-out,  and  will  be  repre- 
sented by  W.  E.  Harrington  and  Charles  E.  Bibber. 

The  New  Haven  Car  Register  Company,  of  New  Haven,  Conn., 
will  make  a  special  exhibit  of  fare  registers,  and  will  have  a  number  of 
representatives  on  the  ground  to  look  after  its  interests. 

E.  F.  De  Witt  &  Company  will  exhibit  two  sand  boxes  operated 
by  foot  power,  of  a  new  type  in  which  the  sand  and  knives  are  in  the 
car  itself,  thus  requiring  a  smaller  hole  through  the  car  floor. 

The  Jackson  &  Sharp  Company,  of  Wilmington,  Del.,  is 
building  two  cars  for  exhibition  at  the  Atlanta  Convention,  and  may 
be  depended  upon  to  do  its  share  toward  making  a  creditable  exhibition 
of  street  cars. 

The  Central  Electric  Heating  Company's  exhibit  will  con- 
sist of  the  American  car  heater  only.  The  company  will  be  repre- 
sented by  Edward  B.  Wyman,  manager  of  the  railway  department,  and 
one  or  two  other  representatives. 

The  Baltimore  Car  Wheel  Company,  of  Baltimore,  will  show 
two  of  its  Lord  Baltimore  electric  trucks,  which  are  now  well  known  to 
street  railway  men.  The  company  will  be  represented  by  J.  Paul 
Baker,  secretary  of  the  company. 

The  Fitzgerald- Van  Dorn  Company,  will  show  its  regular  draw- 
bar, and  also  drawbars  for  elevated  railroads  similar  to  those  furnished 
to  the  West  Side  Metropolitan  Elevated  of  Chicago.  W.  T.  Van  Dorn, 
manager,  will  have  charge  of  the  exhibit. 

The  Keller  Printing  Company's  railroad  ticket  department 
will  exhibit  improved  fare,  transfer  and  time  limit  tickets,  as  well  as  a 
dating  machine  in  operation.  J.  F.  Bushe,  manager  of  this  department, 
will  be  present  at  the  Convention  exhibit. 

The  Daniels  Steel  Railroad  Tie  Company,  of  Youngstown, 
0.,will  probably  be  represented  by  Thomp  Burton,  president  and 
manager  of  the  company,  who,  though  quite  ill  at  present,  expects  to 
be  able  to  attend  the  Convention  in  October. 

The  Lewis  &  Fowler  Manufacturing  Company  will  show,  as 
usual,  a  very  complete  line  of  registers,  stoves,  car  trimmings  and  other 
street  railway  supplies.  The  company  will  probably  be  represented  by 
L.  E.  Robert,  S.  A.  Morrell  and  George  Whipp. 

The  J.  G.  Brill  Company,  of  Philadelphia,  will  have  a  simple, 
but  very  extensive  exhibit,  which  will  include  three  cars  and  an  elec- 
tric sweeper  in  operation;  a  snow  plow,  several  trucks  and  a  number  of 
other  general  appliances  in  the  way  of  street  railway  supplies. 

The  McGuire  Manufacturing  Company,  of  Chicago,  will  make 
an  extensive  exhibit  consisting  of  car  trucks  and  car  stoves,  air  brakes 
and  a  combination  snow  plow  and  sweeper.  The  company  will  be 
represented  by  W.  A.  McGuire,  president,  and  W.  J.  Cooke,  vice  presi- 
dent. 

The  Industrial  Mutual  Insurance  Company,  of  Boston.  Mass., 
will  be  represented  by  Benj.  Taft,  secretary  and  assistant  treasurer  of 
the  company.  Mr.  Taft  will  be  accompanied  by  his  wife,  and  expects 
to  give  some  time  to  the  enjoyment  of  the  social  features  of  the  Con- 
vention. 

The  Bass  Foundry  &  Machine  Works,  of  Fort  Wayne,  Ind., 
expects  to  have  an  exhibit  at  the  Convention,  which  will  consist  of 
street  car  wheels  both  chilled  cast  iron  and  steel  tired,  and  axles  both 
hammered  iron  and  hammered  steel.  P.  F.  Leach  will  represent  the 
company. 

The  Hartford  Woven  Wire  Mattress  Company,  of  Hartford, 
Conn.,  will  exhibit  its  woven  wire  and  link  fabric  car  seats  covered 
with  plush  and  rattan;  also  its  new  armless  car  seats,  reversible,  in- 
tended for  electric  cars,  etc.  The  company  will  be  represented  by  its 
St.  Louis  agent,  H,  E.  Evans. 

C.  G.  Smith,  of  New  York  City,  will  make  an  elaborate  dis- 
play of  all  of  the  company's  manufactured  articles  intended  for  use  on 
street  railways,  such  as  headlights,  both  oil  and  electric,  combination 
center  lamps,  etc.  Thos.  C.  Millen,  the  Western  salesman,  will  be 
present  to  look  after  the  interests  of  Mr.  Smith. 
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The  Mather  Electric  Company,  of  Manchester,  Conn.,  will 
have  a  prominent  exhibit  consisting  of  its  100  K.  w.,new  type  multipolar 
railway  generators  and  several  of  its  new  Manchester  type  slow  speed 
motors.  The  company  will  be  represented  at  the  Convention  and  at 
its  exhibit  by  Thos.  C.  Perkins,  the  vice-president. 

The  General  Electric  Company,  will  make  quite  an  elaborate 
display  of  its  different  styles  of  motors,  including  the  G.  E.  800.  Type 
K  controller  will  be  shown.  Motors  will  be  mounted  on  different  ex- 
hibition cars,  which  will  be  shown  in  service  on  the  street  railway  lines 
in  Atlanta.  Motors  and  generators  and  a  complete  outfit  of  overhead 
material  will  be  shown. 

The  Fulton  Truck  &  Foundry  Company  will  make  an  exhibit 
of  one  single  steel  truck  "  Imperial,"  one  double  steel  truck  "  Imper- 
ial," the  company's  motor  lift,  sand  boxes,  drawbars,  track  cleaners, 
door  fasteners,  and  a  ticket  destroying  machine.  The  company  will 
be  represented  by  W.  E.  Haycox,  president  and  manager,  and  Frank 
A.  Rogers,  special  sales  agent. 

The  Davis  Car  Shade  Company,  of  Portland,  Me.,  will  have  an 
exhibit  consisting  of  a  full  sized  section  of  an  open  street  car,  contain- 
ing a  sample  of  its  waterproof  curtain  for  use  on  such  cars  and  also  a 
fac  simile  of  one  side  of  a  closed  railway  car  showing  various  styles  of 
curtains  adapted  for  use  in  closed  street  cars  and  railway  coaches.  The 
company  will  be  represented  by  C.  M.  Fuller. 

The  Card  Electric  Company,  of  Mansfield,  O.,  will  make  an 


the  crankpin,  main  and  line  shafting  and  other  journals.  The  exhibit  will 
also  contain  Wadhams  truck  soap  and  soapstock  for  cleaning  greasy 
floors.    E.  A.  Wadhams  and  G.  A.  Streeter  will  represent  the  company. 

The  Peckham  Motor  Truck  &  Wheel  Company  will  have  an 
elaborate  exhibit,  which  will  include  a  Peckham  truck  under  a  Sperry 
electric  car,  another  truck  under  a  Jackson  &  Sharp  open  car,  the 
Peckham  "  Standard  "  extension  truck,  and  the  "Extra  Long  "  canti- 
lever truck.  The  truck  under  the  Sperry  car  will  be  equipped  with 
Sperry  electric  brakes.  Mr.  Peckham  will  also  exhibit  car  wheels, 
parts  of  his  trucks,  etc.  Mr.  Peckham  himself  will  be  in  attendance  at 
the  Convention,  and  will  also  have  several  other  representatives  there. 

TheOhio  Brass  Company,  of  Mansfield,  O.,  will  be  represented 
by  C.  K.  King.  This  company  has  160  sq.  ft.  of  floor  space,  and 
will  exhibit  a  full  line  of  the  materials  which  it  manufactures,  includ- 
ing the  well  known  type  W  construction  material,  Wood's  adjustable 
pole  bracket,  Wood's  flexible  pole  bracket,  adjustable  switches,  Mans- 
field strain  insulators,  Wood  break  strain  insulators,  motor  bearings, 
trolley  wheels,  trolley  harps  and  the  reversible  and  adjustable  track 
brush  holder  which  the  company  has  recently  made  arrangements  to 
handle  exclusively. 

The  Graham  Equipment  Company,  of  Providence,  R.  I.,  will 
exhibit  one  of  its  steel  snow  plows  for  service  on  electric  railways  of 
both  single  and  double  track.  Those  in  attendance  at  the  convention 
will  be  directed  to  the  company's  excellent  exhibit  of  eight  trucks  now 
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exhibit  which  will  consist  of  one  single  motor  equipment  of  thirty-five 
horse  power,  one  double  interurban  equipment,  one  commutator  turn- 
ing device,  a  new  series  multiple  controller,  some  canopy  switches  and 
fuse  blocks  for  street  railway  service,  pneumatic  switches,  etc.  Geo. 
F.  Card,  the  engineer  of  the  company,  and  Reid  Carpenter,  the  presi- 
dent, will  probably  represent  the  company  at  the  Convention. 

The  Paige  Iron  Works,  of  Chicago,  have  secured  space  in  sec- 
tion F  of  the  exhibition  hall,  and  will  show  special  work  both  in  girder 
and  T  rails.  A  feature  of  the  T  rail  exhibit  will  be  a  section  of  track 
laid  on  steel  ties  using  suspension  joints,  brick  pavements,  etc.,  like 
that  now  in  service  at  Terre  Haute,  Ind.  The  company's  engineer, 
E.  S.  Nethercut,  will  have  charge  of  the  space,  and  Alonzo  W.  Paige, 
the  president  of  the  company,  will  also  be  in  Atlanta  during  the  Con- 
vention. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y., 
expects  to  show  two  full  sized  car  seats  with  complete  electric  heater 
equipment,  several  special  patterns  of  cross  seat,  panel,  office  and  house 
heaters,  a  temperature  regulating  switch,  special  snap  switch,  and  a 
special  automatic  cut-out.  The  company's  consulting  engineer,  Jas.  F. 
McElroy,  its  agent  for  electric  heaters,  N.  H.  Ransom,  and  it?  general 
western  agent,  Edwin  A.  Smith,  will  represent  the  company  at  the 
Convention. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  will  have  its  pick-up  fenders  and  wheel  guard  fenders  on  exhibi- 
tion. It  has  been  arranged  to  display  the  company's  four  different 
types  in  the  Convention  Hall.  The  wheel  guard  fender  will  be  attached 
to  a  Peckham  truck,  on  which  will  be  mounted  a  special  Sperry  electric 
car.  The  company  will  be  represented  by  its  president,  R.  A.  Craw- 
ford, and  its  general  agents,  C.  N.  Wood,  of  Boston,  and  C.  J.  Mayer, 
of  Philadelphia. 

The  Wadhams  Oil  &  Grease  Company,  of  Milwaukee,  Wis.,  will 
place  on  exhibition  samples  of  Wadhams  high  grade  cylinder,  dynamo 
and  engine  oils,  especially  adapted  to  Corliss  engines,  special,  graphite 
greases  for  motors,  Wadhams  graphite  curve  grease  and  special  curve 
grease  brushes,  as  well  as  various  styles  of  compression  grease  cups  for 


in  service  on  the  Atlanta  Traction  Company's  line.  These  trucks  were 
sold  in  April,  and  are  now  in  daily  service.  J.  H.  Graham,  president, 
G.  S.  A.  Gardiner,  vice-president  and  treasurer,  and  C.  O.  Lenz,  elec- 
trical engineer  of  the  company,  will  be  in  attendance  to  look  after  the 
interests  of  the  Graham  Company. 

The  Creaghead  Engineering  Company,  of  Cincinnati,  will  make 
an  exhibit  of  its  specialties,  which  will  be  in  charge  of  T.  J.  Creaghead  , 
president,  and  G.  R.  Scrugham,  who  will  represent  the  company.  The 
exhibit  will  include  a  full  line  of  flexible  brackets  for  single  and  double 
track  construction  made  for  wood  and  iron  poles,  Creaghead  trolley 
insulators,  trolley  ears,  overhead  frogs,  section  insulators,  strain  insu- 
lators, trolley  wire  splicers  and  other  devices  for  overhead  equipment. 
Printed  matter  regarding  all  of  these  specialties  will  be  furnished  in 
abundance  for  the  information  of  those  attending  the  Convention. 

The  Michigan  Electric  Company,  will  have  an  exhibit,  which 
will  consist  of  a  complete  line  of  the  "  Michigan"  electric  railway 
specialties,  covering  trolley  wire  hangers  of  all  styles  (span  wires, 
single  and  double  curve,  angle  iron  and  pipe  bracket-hangers)  splicing 
plates,  strain  insulators,  switches  and  crossovers.  This  is  the  line  of 
specialities  formerly  known  as  the  "Zimmerman."  The  company  will 
also  exhibit  a  signal  light  for  electric  street  cars  for  which  it  is 
making  some  very  decided  claims.  The  company's  exhibit  and  its 
interests  will  be  looked  after  at  the  Convention  by  J.  E.  Lockwood,  the 
president. 

The  Rochester  Car  Wheel  Works,  of  Rochester,  N.  Y.,  will 
make  a  handsome  exhibit  of  car  wheels  of  its  manufacture,  both  for 
street  railway  and  steam  railroad  service.  Street  car  -.vheels  will  be 
shown  ranging  from  20  ins.  to  36  ins.  in  diameter,  and  in  weight  from 
r40  to  400  lbs.  Steam  railroad  wheels  will  be  exhibited  ranging  from 
24  ins.  to  36  ins.  in  diameter,  and  from  250  to  750  lbs.  Some  fractures 
of  wheels  will  also  be  shown,  as  well  as  other  details  of  interest  in  this 
line.  The  company  will  be  represented  by  F.  D.  Russell,  general 
manager  of  the  street  car  wheel  department,  and  George  C.  Morse,  the 
general  sales  agent. 

The  International  Register  Company,  of  Chicago,  will  have 
on  exhibition  various  samples  of  its  well  known  portable  registers,  as 
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well  as  special  registers  made  for  the  West  Chicago  Street  Railroad 
Company  and  the  Kansas  City  Cable  Company.  Samples  of  its  stand- 
ard form  of  aluminum  stationary  register  will  be  shown,  as  well  as 
samples  of  the  new  stationary  register  type  "  F,"  which  will  be  here 
shown  for  the  first  time.  This  machine  is  an  exact  reproduction  of 
the  company's  portable  register  on  a  larger  scale.  It  will  show  the 
trip  register  in  large,  plain  figures  instead  of  by  pointer,  as  in  the 
standard  machines.  The  company  will  be  represented  by  its  secretary 
and  manager,  A.  H.  Englund. 

The  R.  D.  Nuttall  Company,  of  Allegheny  City,  Pa.,  which  is 
one  of  the  oldest  and  most  reputable  supply  houses  in  the  country,  will 
have  an  extensive  and  exceedingly  interesting  exhibit  of  its  manufactures 
at  the  Convention.  Among  its  other  exhibits  the  company  proposes 
to  display  all  the  latest  and  most  improved  overhead  supplies  now  on 
the  market,  the  well  known  Nuttall  improved  trolley,  the  company's 
trolley  harps,  wheels,  gears,  pinions  of  different  styles  and  construc- 
tion in  steel,  iron  and  malleable  iron.  The  Nuttall  trolley  harps  in 
malleable  iron  and  brass  will  forma  special  feature.  In  addition,  there 
will  be  displayed  by  the  company  a  number  of  turnbuckles,  and  in  fact 
a  complete  line  of  overhead  material  made  by  this  company.  F.  A. 
Estep,  the  president  of  the  company,  is  expected  to  personally  attend 
the  Convention. 

The  Genett  Air  Brake  Company,  of  New  York  City,  will  show 
quite  an  elaborate  exhibit,  which  will  include  the  first  air  brake  appara- 
tus made  by  the  company.  This  will  be  shown  for  the  purpose  of 
comparison  with  the  most  recent  apparatus.  The  newest  enclosed 
double  acting  compressor  and  brake  outfit  will  be  shown,  as  well  as  a 
brake  compressor  testing  pump  for  the  purpose  of  showing  how  little 
power  the  compressor  consumes.  Besides  this,  the  controller  handles, 
showing  how  the  grips  and  brakes  are  operated  simultaneously  or 
individually,  will  be  exhibited,  as  well  as  various  detail  parts  and 
the  materials  used  in  their  manufacture.  The  company  will  be 
represented  by  its  general  manager,  E.  J.  Wessels,  and  its  master 
mechanic,  Geo.  S.  Lee.  The  Company,  in  addition  to  its  other  ex- 
hibit, is  equipping  two  cars  on  one  of  the  Atlanta  lines  with  its  air  brake 
system,  which  will  be  in  working  order  by  the  time  of  the  Convention. 

Samuel  P.  Ferree  has  secured  a  space  twenty  feet  square,  which 
he  will  divide  into  four  parts,  to  be  given  up  to  his  separate  interests 
namely,  the  Brooklyn  Car  Wood  &  Veneer  Works,  the  Veneer  Seating 
&  Church  Furniture  Company,  the  Price  Railway  Appliance  Construc- 
tion Company  and  the  Street  Railway  Advertising  Company.  The 
Brooklyn  Car  Wood  &  Veneer  Works  will  make  the  same  exhibit  as  at 
Reading,  Pa.,  on  September  6  and  7,  and  laterat  Syracuse,  N.  Y.,  on  the 
18th  and  19th.  Some  additions  will  be  shown.  The  Veneer  Seating 
&  Church  Furniture  Company  will  display  seats  and  seatings.  Both 
of  these  exhibits  will  be  in  charge  of  Wm.  B.  LeVan,  Jr.  The  Price 
Railway  Appliance  Construction  Company  will  exhibit  joints  and 
electric  bonds,  as  shown  at  the  Reading  Convention,  and  it  is  expected 
that  James  M.  Price, 'the  inventor  of  the  system,  will  be  in  attendance. 
The  Street  Railway  Advertising  Company  will  exhibit  a  series  of  adver- 
tising cards  in  racks.  Samuel  P.  Ferree  will  attend  the  Convention  as 
an  interested  representative  of  all  these  exhibits.  Mr.  Ferree  will  be 
accompanied  by  his  wife  and  daughter. 

The  Walker  Manufacturing  Company  has  secured  space  and 
will  exhibit  a  complete  car  equipment  of  its  manufacture.  There  will 
be  one  truck  with  two  motors,  with  all  the  necessary  appliances  to  op- 
erate these,  including  two  series  parallel  controllers,  one  rheostat,  one 
lightning  arrester,  one  canopy  switch,  one  trolley,  one  fuse  box.  In 
addition  there  will  be  a  single  motor,  not  mounted,  but  open  so  that 
the  inside  of  the  machine  can  be  inspected.  Extra  gears,  pinions,  gear 
housings,  etc.,  will  also  be  shown.  These  motors  will  be  supplied  with 
current,  so  they  can  be  operated,  and  every  facility  will  be  given  to  the 
street  railway  managers  to  thoroughly  examine  and  inspect  the  appa- 
ratus in  operation.  The  Walker  Company  will  also  exhibit  a  200  H.  P. 
generator  at  the  Convention,  which  will  be  run  as  a  motor.  This  ex- 
hibit will,  therefore,  show  the  general  design  and  construction  of  the 
entire  street  railway  equipment,  both  generators  and  motors,  of  <the 
company.  The  Walker  Manufacturing  Company  will  be  represented 
at  the  Convention  by  the  following:  Frank  Billings,  vice-president, 
W.  H.  Bone,  manager,  S.  H.  Short,  H.  McL.  Harding,  Ed.  Kohler,  J. 
M.  Atkinson,  B.  M.  Barr,  H.  A.  Darrall,  The  Breese  &  Mansfield 
Company  and  a  number  of  other  representatives. 

The  H.  W.  Johns  Manufacturing  Company,  of  New  York,  will 
be  represented  by  an  exhibit  of  its  moulded  mica  trolley  line  insulators 
and  a  full  line  of  overhead  frogs,  crossovers,  rail  bonds,  section  insula- 
tors and  other  pieces  which  go  toward  making  a  complete  line  of  over- 
head materials.  The  exhibit  will  be  situated  in  section  E  at  one  of  the 
main  entrances  to  the  building.  Some  of  the  pieces  to  be  on  exhibi- 
tion will  be  the  well  known  round  top  hangers,  the  new  five-eighths 
inch  swivel  hanget.the  hinged  sleeve  bracket  arm  hanger,  the  Giant 
strain  and  swivel  pull  over,  the  No.  1  and  No.  2  Giant  strains  with 
combination  large  eye  and  clevis  ends,  the  Brooklyn  strain  with 
Giant  strain  combination  for  affording  double  insulation  for  feed-in  span- 
wires,  the  most  successful  "  H.  W.  J."  mechanical  clip,  which  has  no 
loose  parts  and  requires  but  an  instant  for  the  insertion  and  secure 
retention  of  the  trolley  wire,  the  Perry  mechanical  clip,  the  Philadel- 
phia trolley  wire  splicing  sleeve,  the  iron  clad  feed  wire  insulators  with 
seven-eighths  and  one  and  a  quarter  inch  top  grooves  of  No.  0000  B.  & 
S.  and  500,000  C.  M.  feed  wires  respectively,  the  Emerson,  Grautan  and 
and  Philadelphia  section  insulators,  "Noiseless"  frogs,  plain  and  adjust- 
able brass  crossings,  the  Lincoln  insulated  and  also  adjustable  insulated 
crossings,  the  Grautan,  Johnson  and  other  rail  bonds,  tree  insulators, 
moulded  mica,  weatherproof  sockets,  vulcabeston  field  magnet  spools, 
commutator  rings,  controller  insulating  pieces,  etc.  It  is  expected 
that  W.  F.  D.  Crane  and  Henry  G.  Issertel,  of  the  New  York  office  of 
the  company,  J.  W.  Perry,  of  the  Philadelphia  branch,  E.  B.  Hatch, 


and  Herbert  Luscomb,  of  the  Johns-Pratt  Company,  of  Hartford,  will 
be  in  attendance,  with  possibly  one  or  more  of  the  local  salesmen  of 
the  H.  W.  Johns  Manufacturing  Company. 

The  Westinghouse  Electric  &  Manufacturing  Company. 
The  guests  at  the  Convention  will  have  a  very  good  opportunity  of  in- 
specting a  number  of  Westinghouse  generators  and  motors,  as  well  as 
general  station  appliances  in  full  operation.  On  the  Atlanta  Consoli- 
dated Street  Railway  Company's  station  are  operated  two  300  K.  W., 
belted  generators,  and  a  short  time  since  the  company  also  shipped  to 
the  same  place,  a  500  K.  w.  generator  for  direct  connection  to  a  Rankin 
&  Fritsch  engine,  running  at  ninety  revolutions  per  minute.  The  gen- 
erators in  the  power  house  of  the  Consolidated  Street  Railway  Company 
are  connected  to  a  marble  panel  switchboard  of  the  Westinghouse 
standard  type,  which  is  arranged  to  accommodate  three  generators  and 
two  feeders.  The  instruments  on  this  board  are  all  of  the  Westing- 
house marble  and  glass  construction.  The  generator  circuit  breakers, 
instead  of  breaking  only  one  side  of  the  circuit,  are  arranged  to  break 
two  of  the  connections  between  each  generator  and  the  board,  and  in 
this  way  prevent  all  possibility  of  the  machine  bucking.  The  Atlanta 
Consolidated  Street  Railway  Company  is  also  operating  four  cars,  each 
equipped  with  two  thirty  horse  power  motors  of  the  Westinghouse  type, 
No.  12,  and  controlled  by  the  Westinghouse  No.  14  series  multiple 
controllers.  The  Atlanta  Traction  Company  is  operating  four  double 
equipments  of  No.  3  Westinghouse  single  reduction  motors,  which 
have  been  in  use  about  three  years,  and  judging  by  the  fact  that  two 
more  double  equipments  of  the  No.  12  motor  were  recently  purchased 
by  the  Atlanta  Company  from  the  Westinghouse  people,  the  Westing- 
house would  seem  to  be  giving  satisfaction. 

The  Westinghouse  Company  does  not  expect  to  have  any  special 
exhibit  at  the  Convention,  but  it  has  shipped  two  No.  12  motors  of 
thirty  horse  power  each,  with  No.  14  series  multiple  controllers,  to  the 
Brill  Company,  of  Philadelphia,  and  its  apparatus  will  be  used  to 
equip  one  of  the  Brill  cars;  three  No.  3  motors,  two  of  thirty  horse 
power  and  one  of  twenty-five  horse  power,  for  the  equipment  of  a  snow 
sweeper;  two  thirty  horsepower  motors  will  propel  the  sweeper,  and 
one  twenty-five  horse  power  motor  will  be  used  to  drive  the  brooms. 
The  latter  will  be  controlled  by  a  "  D"  controller,  while  the  two  motors 
will  be  controlled  by  No.  14  controllers.  The  Brill  Company  proposes 
to  send  this  sweeper  and  car  to  Atlanta,  and  will  have  them  in  opera- 
tion on  the  tracks  of  the  Atlanta  Consolidated  Street  Railway  Company 
during  the  Convention. 


Sixteen  Inch  Shaper. 


J 


The  illustration  presented  herewith  is  of  a  sixteen  inch  pillar 
shaper,  which  employs  the  usual  slotted  lever  for  obtaining  the  quick 
return  motion,  and  means  are  provided  for  taking  up  wear  between 
the  sliding  block  and  slot.  The  upper  end  of  the  lever  carries  a  roller 
which  works  in  a  slot  formed  in  a  nut,  which  is  fitted  to  slide  upon  the 
under  surface  of  the  ram,  and  can  be  adjusted  to  any  desired  position, 
while  the  machine  is  in  motion  for  adjustment  of  the  ram. 

The  length  of  the  stroke  is  adjusted  by  a  screw,  which  holds  the 
crankpin  in  any  position  without  the  necessity  for  locking  it.  and  this 
can  also  be  done  while  the  machine  is  in  motion,  the  graduated  arc, 
seen  at  the  right  of  the  machine,  having  the  same  angular  movement 


SIXTEEN  INCH  SHAPER. 

as  the  slotted  lever,  and  plainly  indicating  the  length  of  stroke  for 
which  the  machine  is  set. 

The  rack  which  moves  the  feed  pinion  on  the  horizontal  screw  is 
so  supported  that  it  works  the  same  regardless  of  the  angle  at  which  it 
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stands,  and  it  requires  no  attention  or  adjustment  whatever  when  the 
cross  rail  is  moved  up  or  down. 

The  cross  feed  screw  can  be  operated  from  either  end  of  the  cross 
rail,  and  the  elevating  screw  is  turned  by  applying  the  crank  to  the 
squared  shaft  at  the  right  of  the  cross  rail. 

The  table  is  detachable,  and,  when  removed,  leaves  a  surface  to 
which  work  or  special  fixtures  can  be  attached.  Other  features  of  the 
machine  are  indicated  by  the  engraving.  It  is  made  by  the  Lodge  & 
Davis  Machine  Tool  Company,  Cincinnati,  O. 


The  Trenton  Trolley  Wagon. 


The  accompanying  illustration  shows  a  new  wagon  for  use  in 
overhead  electric  railway  construction,  which  is  manufactured  by 
Linburg,  Sickel  &  Company,  of  Trenton,  N.  J.  The  wagon  itself  is 
constructed  of  thoroughly  seasoned  white  oak.  The  best  steel  Con- 
cord express  axles  with  chilled  boxes  are  used,  and  oil  tempered 
springs  of  special  construction  are  provided.  The  body  is  furnished 
with  lockers  for  tools,  and  with  steps  and  hand  rail  at  the  rear  end. 

The  tower  is  very  strongly  constructed  and  firmly  braced.  The 
corners  are  fitted  with  four  angle-iron  slides  on  each  section  of  the 
tower,  and  so  adjusted  that  the  corners  of  the  upper  section  slide  easily 
within  the  corners  of  the  lower  section.  The  upper  section  of  the 
the  tower  is  elevated  by  an  iron  chain  passing  over  revolving  sheaves 
fitted  on  sliding  bearings  and  winding  on  an  iron  cylinder  secured  under 
the  sills  of  the  body.  The  cylinder  is  revolved  by  a  compound  gear, 
by  means  of  which  the  tower  can  be  quickly  elevated  by  one  man. 

The  swinging  platform  at  the  top,  which  in  the  illustration  is 
shown  in  its  extended  position,  is  lightly  but  strongly  made.  It  is 
secured  at  the  center  of  the  tower  by  a  heavy  wrought  iron  pivot, 


TRENTON  TROLLEY  WAGON. 

which  passes  through  an  iron  transom  plate  suitably  fastened.  Stout 
iron  rollers  are  let  in  and  secured  to  the  lower  surface  of  the  frame- 
work of  the  platform,  and  these  rollers  pass  over  the  upper  surface  of 
a  large,  flat,  iron  circle  firmly  secured  to  the  top  of  the  tower.  At 
the  inner  end  of  the  platform  is  a  positive  iron  clutch,  which  can  be 
adjusted  in  an  instant,  and  which  holds  the  platform  firmly  in  any 
position  in  which  it  may  be  placed.  The  platform  is  provided  with 
folding  guard  rails 

When  not  in  use  the  upper  section  of  the  tower  can  be  lowered, 
the  platform  extended  in  line  with  the  body,  and  the  guard  rails  on  the 
platform  folded,  making  a  compact,  well  balanced  wagon  which  can  be 
driven  rapidly  without  danger  of  upsetting.  With  the  tower  and  plat- 
form extended  the  whole  structure  is  perfectly  rigid,  and  will  sustain 
the  weight  of  several  men  on  the  extended  platform  without  tipping 
or  swaying.  The  wagon  can  be  placed  outside  the  tracks,  and  all 
work  can  be  done  on  the  wires  from  the  platform  without  interfering 
with  the  running  of  the  cars.  The  tower  can  be  raised  sufficiently 
high  to  string  or  repair  all  trolley,  guard  or  feed  wires  without  diffii- 
culty  or  inconvenience,  and  can  be  set  at  any  height  desired.  The 
platform  can  be  turned  to  extend  over  either  side  of  the  wagon. 

The  Chicago  Interurban  Street  Railroad  Company,  has  been  in- 
corporated, with  a  capital  stock  of  $1,000,000.  The  incorporators  are 
E.  Hervey  Plummer,  Ellsworth  Ansen  and  George  P.  Taylor. 


The  Berry  Boiler. 


Reference  is  made  on  page  605  to  the  use  of  the  Berry  boiler  by 
the  Philadelphia  Traction  Company  in  its  station  at  32d  and  Dauphin 
streets,  Philadelphia.  A  view  of  the  boiler,  which  was  supplied  by 
Robert  Wetherill  &  Company  of  Chester,  Pa.,  is  presented  herewith. 
It  consists  of  two  vertical  cylindrical  shells  one  inside  of  the  other, 
united  at  the  top  by  a  crowned  ring  and  at  the  bottom  by  a  cone- 
shaped  ring  or  crown  sheet.  Since  these  heads  cover  a  comparatively 
narrow  space,  they  are  of  thin  steel  and  do  not  require  bracing,  and 
are,  therefore,  sufficiently  flexible  to  accommodate  any  inequality  of 
expansion  in  the  two  shells,  and  because  the  fire  is  applied  to  all  sides 
of  the  boiler  alike,  no  destructive  strains  can  arise  from  this  cause. 

Tubes  of  small  diameter  (never  larger  than  two  inches  outside 
diameter)  radiate  from  the  inner  to  the  outer  shell  in  every  direction, 
forming  braces  for  each.  These  tubes  are  placed  in  vertical  rows  in 
the  inside  sheet  and  are  alternately  diverged  or  "staggered"  in  the 
outside  sheet.  By  this  arrangement  the  rapid  circulation  of  the  steam 
and  water  upward,  near  the  inner  shell,  is  not  obstructed,  and  the 
downward  movement  of  the  cooler  water  near  the  outside  sheet  is 
afforded  the  same  facility,  while  the  strength  of  the  outer  shell  is  not 
reduced  below  the  percentage  of  the  seams. 

Secured  to  the  heavy  base  sheet  of  the  boiler  is  a  circular  ring  or 
trough.  A,  which  is  partly  filled  with  sand,  and  the  outside  rim  of 
which  forms  a  track  upon  which  a  casing  or  smoke  jacket  is  mounted 


BERRY  BOILER. 

so  as  to  revolve  around  the  boiler,  the  lower  edge  of  the  casing 
projects  into  the  sand,  and  prevents  the  passage  of  air,  while  it  allows 
the  casing  to  freely  revolve.  This  casing  is  lined  throughout  with  fire- 
clay tile,  B,  which  provides  an  insulating  air  space  inside  the  casing. 

Secured  to  the  inner  side  of  the  revoluble  casing  is  a  flue  cleaning 
device,  consisting  of  a  pipe,  A',  having  a  series  of  blast  nozzles  arranged 
to  stand  opposite  the  center  of  each  tube  in  one  of  the  vertical  rows. 
This  pipe  is  connected  through  the  casing  to  a  three-way  cock,  M, 
which  is  supplied  with  steam  from  the  boiler  through  a  flexible  pipe. 
By  revolving  the  casing  the  nozzles  are  made  to  register  successively 
with  each  row  of  tubes,  and  a  blast  may  be  sent  alternately  through 
the  upper  and  lower  sections  of  tubes  to  clean  them  of  soot.  To  aid  in 
this  effect  a  gate  is  provided  in  the  arch,  which  may  be  opened  to 
change  the  course  of  the  draught  directly  up  the  chimney.  A  series  of 
doors  is  also  provided  in  the  casing  of  sufficient  width  to  allow  of  the 
cleaning  of  any  of  the  tubes  with  a  brush  or  scraper. 

To  avoid  arches  and  other  unsatisfactory  brick  work  in  the  fur- 
nace, a  continuous  coil  of  four-inch  tubes  is  provided  to  carry  the 
furnace  covering.  Through  this  coil  all  the  feed  water  passes  as  well 
as  all  the  blow-off  water,  in  addition  to  which  a  continuous  circulation 
of  great  rapidity  is  maintained  by  means  of  the  arrangement  of  pipes 
in  the  boiler. 
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The  points  of  excellence  claimed,  as  determined  from  practical 
performances  are: 

First.  The  economy  of  space  occupied,  which,  owing  to  the 
great  concentration  of  the  heating  surfaces,  their  high  efficiency  and 
the  upright  design,  is  very  small — one  square  foot  of  floor  space  per 
horse  power  allows  ample  room  for  boiler  and  firing  room. 

Second.    Economy  in  cost  of  maintenance  and  operating  service. 

Third.  The  convenience  of  cleaning  inside  and  outside  surfaces, 
(a)  by  means  of  the  circulating  and  purifying  coil  which  is  a  part  of 
each  boiler  and  which  effectually  prevents  the  deposit  of  scale  or  sedi- 
ment upon  the  heating  surfaces,  and  (b)  the  revoluble  casing  and  flue 
cleaner  which  keeps  Ihe  fire  surfaces  always  clean. 

Fourth.  Perfectly  dry  or  superheated  steam  is  uniformly  furnished. 

Fifth.  Simplicity  and  economy  in  first  cost  of  installation.  No 
purifiers  or  separators  or  other  expensive  accessories  are  needed  with 
this  boiler. 

Sixth.  The  highest  degree  of  safety  and  durability,  due  to  the 
character  of  the  materials  used  (all  steel);  the  enormous  strength  of 
the  structure,  entire  freedom  from  the  destructive  strains  or  unequal 


ing  illustrations  show  a  few  of  the  various  departments.  The  main 
machine  shop,  shown  in  the  lower  right  hand  engraving,  measures 
144X  64  ft- .  and  is  thoroughly  equipped  with  new  and  special  machinery, 
and  has  the  last  modern  facilities  for  handling  work,  the  machine  tools 
were  supplied  by  the  Niles  Tool  Works,  Bement  &  Miles,  the  Putnam 
Machine  Company  and  the  Bridgeport  Machine  Tool  Works.  A  ten 
ton,  three-motor  electric  crane,  built  by  the  Industrial  Iron  Works,  of 
Bay  City,  Mich.,  is  provided  for  lifting  and  transporting  heavy  parts, 
and  hand  traveling  cranes  for  small  individual  pieces.  Among  the 
special  machine  tools  is  a  6X°X  26  ft.  planer,  built  by  the  Niles 
Tool  Works.  On  this  machine  the  engine  beds  are  finished  complete, 
the  planing,  boring  for  the  bearings  for  the  main  shaft,  and  the  bolt 
holes  for  the  cylinder  heads  being  done  at  one  setting,  insuring  per- 
fect alignment  of  all  parts. 

Adjoining  the  main  shop  is  a  smaller  machine  shop,  measuring 
64  X  50  ft.,  equipped  with  the  latest  type  of  machine  tools.  Next  to 
this  department  is  the  grinding  room,  which  is  fitted  with  Brown  & 
Sharp  grinding  machinery  for  grinding  the  bearing  surfaces  of  the 
engines. 


VIEWS  AT  THE  WORKS  OF  THE  AMERICAN  ENGINE  CO. 


expansion;  the  wide  range  of  the  water  line  above  the  danger  point, 
the  "  sectional  construction  "  of  the  circulating  coil  over  the  fire,  the 
perfect  circulation  of  the  water  in  the  boilers,  and  the  entire  freedom 
from  scale  or  sediment  on  the  heating  surfaces. 

Seventh.  The  highest  economy  of  fuel,  resulting  from  "  perfect 
combustion"  in  a  convenient  and  roomy  furnace,  ample  draught  area, 
close  contact  and  slow  movement  of  gases  over  the  surfaces,  large 
ratio  of  heating  surface  to  grate  surface,  perfect  insulation,  perfect 
circulation  of  water  and  uniformly  clean  surfaces  inside  and  out. 

Large  area  through  the  tubes  and  upward  draught  requires  a  much 
smaller  smokestack  to  obtain  requisite  power  compared  with  other 
boilers. 


The  Works  of  the  American  Engine  Company. 


The  extensive  works  of  the  American  Engine  Company,  at  Bound 
Brook,  N.  J. .occupy  a  large  plot  of  ground  between  the  Lehigh 
Valley  and  Reading  Railroads. 

The  buildings  are  substantial  brick  structures,  mainly  two  stories 
in  height,  and  cover  a  space  of  about^  150  X  300  ft.     The  accompany- 


The  erecting  and  testing  shop  is  located  in  the  eastern  end  of  the 
building,  and  is  not  shown  in  the  illustrations.  This  department 
measures  46X80  ft.,  and  is  provided  with  a  twenty  ton  electric  crane, 
built  by  the  Morgan  Engineering  Company.  Foundations  for  setting 
up  and  testing  both  vertical  and  horizontal  engines  are  provided. 

The  blacksmith  and  forging  department  is  located  in  a  well  lighted 
building  adjoining  the  erecting  shop,  and  is  equipped  with  all  the  nec- 
essary apparatus  for  turning  out  a  high  class  of  work.  Among  the 
tools  is  a  Morgan  Engineering  Company  12,000  lb.  steam  hammer. 

The  draughting  and  pattern  shops  are  located  in  large,  well  lighted 
rooms  in  the  second  story  of  the  building.  A  view  of  one  of  the 
draughting  rooms  is  shown  in  the  upper  left  hand  engraving. 

The  company  makes  a  specialty  of  simple  and  compound,  medium 
speed,  horizontal  side  crank  engines,  and  simple,  compound  and  triple 
expansion  vertical  engines. 

These  engines  have  a  special  gear,  which,  it  is  claimed,  gives  all 
the  advantages  of  the  Corliss  steam  distribution,  while  maintaining 
the  simplicity  of  the  single  valve  gear. 

The  shipping  facilities  are  of  the  best.  Sidings  from  the  Lehigh 
Valley  Railroad  extend  into  the  grounds,  while  the  Central  Railroad  of 
New  Jersey  and  the  Reading  Railroad  pass  close  to  the  works. 
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New  Vertical  Engine  of  the   Ball  Engine  Com= 
pany,  Erie,  Pa. 


In  the  design  of  this  engine  the  makers — taking  advantage  of  their 
large  experience  of  engine  driving  in  electric  stations — have  tried  to 
place  themselves  in  the  position  of  station  owners  and  operators. 

It  was  desired  to  arrange  an  engine  whose  structure  should  be  of 
such  a  form  that  the  main  pieces  should  be  absolutely  rigid  and  inde- 
structible, and,  while  having  this  feature,  allow  ease  of  access  for  ad- 
justment or  removal  of  any  part  that  is  subject  to  wear,  and  while 
covering  these  points,  to  produce  an  engine  whose  steam  distribution 
is  symmetrical  on  both  sides  of  all  the  pistons,  whether  one,  two, 
three  or  four  are  used;  in  other  words,  an  independent  valve  motion 
for  each  and  every  cylinder  employed,  and  each  of  these  being  a  per- 
fect engine  in  itself. 

By  reference  to  the  cut  it  will  be  seen  that  the  main  proposition  as 
to  strength  and  indestructibility  is  fully  covered  in  the  symmetrical 
form  of  the  upright  housings  which  are  made  to  constitute  one  double 
housing,  by  having  one  side  of  each  planed  and  bolted  together  in  the 
center  of  the  middle  shaft  bearing.  This  substantially  is  still  further 
increased  by  the  operation  of  planing  the  bottom  of  both  housings  to 
one  continuous  flat  surface,  to  meet  the  planed  surface  of  the  top  of 
the  single  base  plate  to  which  the  bottoms  of  the  housings  are  substan- 
tially bolted. 

The  introduction  of  the  shaft  into  this  engine  is  accomplished  by 
arranging  the  shaft  boxes  in  a  large  jaw,  cutting  into  one  side  of  the 
housing  deep  enough  to  bring  the  center  of  the  shaft  in  a  plane  with 
the  center  of  the  housing,  finished  spots  being  provided  to  meet  corres- 
pondingly finished  surfaces  upon  the  cast  iron  boxes. 

These  boxes  consist  of  one  lower,  two  quarter,  and  one  top  box 
for  each  journal,  and  these  are  provided  with  removable  babbit  metal 
shells,  upon  which  the  journals  bear.  These  shaft  box  jaws  are  in 
turn  closed  by  the  use  of  heavy  struts  or  plates,  having  on  their  inner 
faces  a  V-shaped  tongue  on  each  end,  which  fits  into  a  corresponding 
groove  planed  on  each  side  of  the  jaw.  These  struts  are  fitted  so  that 
when  bolted  in  solidly  by  the  four  bolts  in  each,  the  jaw  is  closed  and 
completes  the  symmetrical  strength  of  the  four  corners  of  each  hous- 
ing, each  strut  being  fitted  so  that  there  can  be  neither  contraction  nor 
extension  of  the  outer  end  of  the  jaw. 


three  set  screws  shown  in  each  strut,  the  two  in  the  center  reaching 
the  quarter  boxes,  while  the  third  one  above  operates  either  in  or  out  a 
wedge  which  fills  between  the  upper  side  of  the  jaw  in  housing  and 
the  top  box;  thus  giving  independent  adjustment  for  three  parts  of 
each  box,  which  is  perfectly  free  to  move  at  right  angles  to  the  axis  of 
the  shaft,  thereby  giving  for  all  positions  of  adjuststment  of  the 
quarter  boxes  a  full  bearing  for  the  shaft. 

Above  the  openings  for  the  shaft  the  housing  becomes  a  round 
taper  column,  having  on  two  sides  of  its  inner  surface  the  cross- 
guide  surfaces  which  are  cast  in  place  and  bored  out  coincident  with 
the  boring  and  facing  of  the  upper  end  for  the  reception  of  the  cylin- 
ders and  the  lower  end  for  its  seat  upon  the  base.  The  other  two 
sides  of  each  housing  are  pierced  by  elliptical  openings,  making 
easy  access  to  the  crosshead  and  upper  end  of  the  connecting  rod. 


BALL  VERTICAL  ENGINE. 

Each  housing  is  also  pierced  by  the  large  rectangular  opening 
on  each  side  (shown  covered  by  a  door  bolted  on)  as  wide  as  the 
space  between  the  inner  edges  of  the  struts,  and  extending  both  high 
and  low  enough  to  allow  the  cranks  with  their  connterbalancing  disks 
to  pass.  Hence,  with  shaft,  boxes  and  struts  in  place  to  close  up 
the  engine,  it  is  only  necessary  to  put  up  and  secure  large  doors, 
which  in  turn  are  provided  with  a  small  shutter  plate  covering  an 
opening  large  enough  for  the  insertion  of  one's  hand,  to  feel  the  con- 
necting rod  strap  when  the  engine  is  in  motion,  and  the  necessary 
wrenches  to  keep  up  the  crank  boxes  when  so  desired,  while  the 
adjustment  of    the  journal  boxes  is    accomplished  by    turning  the 


NDICATOR  DIAGRAMS— BALL  VERTICAL  ENGINE. 

With  all  of  the  above  in  view,  it  will  seen  that  in  adopting  this 
form  of  housing  a  structure  is  obtained  that  is  strong,  convenient  of 
access  when  desired,  clean  as  to  any  dirt  leaving  the  engine,  and 
entirely  closed  as  to  any  dirt  from  the  outside  entering  the  engine, 
along  with  a  natural  ventilation  past  the  shaft  boxes,  up  the  column 
and  out  of  the  ellipitical  openings  therein. 

The  shaft  is  of  one  piece  of  forged  steel  from  end  to  end,  the  crank 
pins  being  180  degs.  apart  and  cut  out  of  the  solid,  down  to 
their  round  diameter  and,  as  are  the  journals,  ground  to  a 
perfectly  round,  smooth  running  surface.  The  pins  are  pro- 
vided with  centrifugal  oiling  holes  in  addition  to  the  regu- 
lar supply  through  the  usual  tube  reaching  from  the  upper 
to  the  lower  end  of  the  connecting  rod. 

Covering  each  pair  of  crank  bells  is  a  pair  of  disks  carry- 
ing a  sufficient  amount  of  counterweight  to  give  a  perfect 
running  balance  to  the  cranks  and  the  reciprocating  parts,  so 
there  is  practically  no  vibration  to  be  communicated  to 
the  housings  and  hence  to  the  upper  works  of  the  engine. 

The  connecting  rods  are  of  forged  steel,  the  upper  end 
being  solid  and  cut  out  for  the  reception  of  the  brass  cross- 
head  box  and  the  removable  crosshead  pin,  the  latter  being 
very  carefully  tapered  through  the  crosshead  and  held  in 
place  by  a  fine  threaded  nut;  the  lower  end  being  provided 
with  an  excellent  design  of  strap  which,  owing  to  the 
arrangement  of  bolts  and  cross  keys,  constitutes  a  solid 
end  rod  for  the  crank  as  well  as  the  upper  end,  and  both 
ends  are  provided  with  the  very  best  arrangement  of  wedge 
adjustment  that  can  be  conceived  of,  and  which  in  opera- 
tion does  not  alter  the  length  of  the  rod.  The  crossheads 
are  of  the  double  plate,  pocket  type,  as  used  in  many  makes 
of  Corliss  engines,  are  provided  with  taper  shoes  to  compen- 
sate for  any  wear  that  may  occur  against  the  guides,  the 
shoes  being  of  cast  iron  with  the  running  surface  entirely 
covered  with  babbit  metal,  the  area  of  which  has  been 
made  exceedingly  liberal.  The  piston  rods  are  of  crucible 
steel  screwed  into  the  crosshead.  The  stuffing  boxes  are 
adapted  for  the  use  of  fibrous  packing  unless  otherwise 
ordered.  The  pistons  are  of  the  double  plate  held  up  to  a 
solid  collar  and  taper  by  a  well  fitted  nut.  The  piston  pack- 
ing is  made  up  of  two  self  adjusting,  parted  rings  and  a 
broad  junk  ring  for  centering  and  guiding  the  piston  in  the 
cylinder. 

The  cylinders  are  made  of  charcoal  iron,  mixed  in  such 
proportions  of  hard  and  soft  as  to  produce  a  very  strong, 
close  grained  iron,  which  enables  the  surface  to  take  a  mirror 
polish.  They  are  provided  with  single  valves  each  of  which 
is  practically  one  piece  so  far  as  the  motion  and  wear  are  co 
ncerned. 

The  high  pressure  valve  is  of  the  double  faced,  tele- 
scopic, relief  type,  with  boiler  pressure  on  the  inside  and 
sufficient  amount  of  unbalanced  area  being  left  on  the  faces 
that  the  force  of  the  steam  on  the  inside  forces  the  two  faces 
apart,  causing  each  to  rub  against  the  seat  with  sufficient 
force  to  keep  the  surfaces  polished  and  steamtight  through  the 
entire  life  of  the  engine.  The  low  pressure  valve  is  of  the 
common  letter  D  type  with  improved  proportions  and  construction,  is 
provided  with  a  round  relief  area  upon  its  back  and  operating  against 
the  chest  cover,  thus  having  a  large,  well  proportioned  valve  that  runs 
with  the  greatest  ease  and  yet  follows  up  its  wear  without  attention 
from  the  outside. 

In  substantiation  of  the  main  proposition  contained  in  the  produc- 
tion of  this  engine,  there  is  presented  an  Indicator  diagram  showing 
that  where  single  valves  of  proper  design  are  used  the  steam  distribu- 
tion can  be  made  so  perfect  that  it  is  simply  folly  to  continue  the  chase 
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after  an  ideal  perfection  that  involves  a  vast  amount  of  complication  as 
an  increase  of  first  cost,  maintenance  and  continuous  attention,  which 
is  not  justified  by  the  results  obtained. 

To  state  this  in  another  way,  the  one  great  governing  fact  in  the 
use  of  steam  is  recognized;  namely,  that  a  small  leakage  will  more 
than  destroy  the  useful  effect  of  very  elaborately  worked  out  valves 
and  motions.  The  makers  have,  therefore,  confined  themselves  to  the 
work  of  perfecting  and  simplifying  the  simplest  and  best  form  of  steam 
valve  that  is  possible. 

As  an  instance  in  point  showing  the  absolute  control  which  a  cor- 
rectly adjusted  governor  may  have  when  such  a  governor  has  a  good 
valve  to  handle,  we  wish  here  to  relate  a  few  facts  that  were  developed 
in  a  recent  test: 

The  engine  is  employed  in  electric  railroad  driving  and  is  supplied 
with  steam  at  125  lbs.  gauge  pressure,  and  exhausts  into  a  practical  uni- 
form vacuum  of  twenty-four  inches,  and  was  driving  (at  the  time  this 
test  for  total  variation  from  standard  speed  was  made)  425  to  435  1.  H.  p. 
To  observe  the  variation  a  tachometer  was  attached  to  the  main 
shaft.  When  all  was  in  readiness  and  the  full  load  was  on,  the  switch 
controlling  the  whole  current  leaving  the  station  was  opened,  thus 
dropping  the  entire  load  instantly,  and  the  engine  made  a  momentary 
flutter  up  to  235  revolutions  and  back  again  to  233  revolutions.  The 
circuit  was  kept  open  while  the  attendant  counted  ten  and  was  closed 
as  suddenly  as  it  had  previously  been  opened,  when  the  tachometer 
showed  the  engine  making  the  same  momentary  flutter  down  to  231 
revolutions  and  back  again  to  233,  taking  up  instantly  a  load  of  about 
400  1.  H.  P. 

This  test  demonstrated  that  the  governor  was  in  absolutely  iso- 
chronous adjustment,  that  the  valves  were  absolutely  steamtight,  and 
that  this  degree  of  control  over  an  engine  of  this  magnitude,  using  such 
a  pressure  and  discharging  into  a  vacuum,  has  never  been  and  prob- 
ably never  will  be  excelled. 

This  engine  is  guaranteed  not  to  vary  in  speed  from  full  load  to  no 
load,  and  vice  versa,  more  than  I  per  cent.;  hence  as  the  test  showed 
but  .86  of  1  per  cent,  it  was  conceded  that  the  guarantee  was  fulfilled 
in  very  good  form.  The  governor  is  made  of  the  best  materials, 
the  points  of  severe  contact  being  provided  with  hardened  pins  and 
renewable  soft  bushings,  thus  throwing  the  wear  into  those  parts  that 
are  easily  and  cheaply  replaced.  The  outward  appearance  of  the 
engine  is  neat,  symmetrical,  and  at  once  demonstrates  that  in  this 
arrangement  has  been  accomplished  a  great  reduction  of  floor  space 
required  for  this  amount  of  power. 

Referring  again  to  the  indicator  diagram,  there  is  shown  an  arrange- 
ment of  combined  diagrams,  which  shows  clearly  the  grade  of  expan- 
sion realized  in  a  non-condensing  engine,  showing  a  good  argument 
for  the  claim  that  when  the  various  theories  of  steam  distribution  with 
their  attendant  complication  are  carefully  considered,  where  single 
solid  valves  with  their  simple  driving  mechanism  can  be  made  to  do  as 
well  as  these  diagrams  demonstrate,  it  is  a  waste  of  energy  and 
money  to  extend  into  mere  complications. 


New  Headlight. 


The  Glazier  Headlight  Company  is  placing  in  the  market  a  new 
motor  headlight  illustrated  in  this  page.  A  headlight  of  this  design 
with  door,  in  side  of  case,  is  very  unique  and  practical  in  many  ways. 
The  reflector  slides  in  at  the  bottom  therefore,  has  something  to  stand 
upon,  when  taken  out  of  the  case.  The  hand  wheel  is  outside  of  the  case 


NEW  HEADLIGHT. 


so  that  the  wick  can  be  raised  and  lowered  without  opening  the  door,  a 
very  desirable  point  in  a  windy  night.  The  chimney  does  not  have  to 
be  removed  to  draw  the  reflector  and  oil  fount  out  of  the  case. 

The  lamp  is  made  of  heavy  tin,  reflector  copper  with  a  student 
burner,  and  to  stand  the  jolting  of  motor  cars.  All  that  have  inspected 
this  headlight  pronounce  themselves  as  well  pleased  with  it.  The 
lamps  are  made  in  two  sizes,  ten  and  twelve  inches. 


The  Indiana  Electric  Railway  Company,  of  Elkhart,  Ind.,  which 
has  been  endeavoring  for  some  time  to  get  a  franchise  for  this  city,  but 
has  not  succeeded,  has  decided  to  operate  under  the  old  franchise  of 
of  the  defunct  Citizens'  Street  Railway  Company.  This  will  be  a  part  of 
the  electric  line  between  this  city  and  Goshen,  a  distance  of  ten  miles. 


A  New  Type  of  Car  Wheel. 


A  new  type  of  car  wheel  has  been  brought  out  by  A.  Whitney  & 
Sons,  of  Philadelphia,  made  under  a  patent  granted  to  L.  R.  Faught, 
their  mechanical  engineer.  A  section  and  also  a  side  view  of  the 
wheel  showing  the  construction  and  appearance  are  given  herewith. 

As  will  be  seen,  the  peculiarity  of  the  wheel  consists  in  the  rim  being 
divided  circumferentially  into  a  series  of  independent  but  connected 
cavities  or  cells,  located  between  the  inner  and  outer  diameters  of  the 


ELEVATION  AND  PLAN  OF  CELLULAR  CAR  WHEEL. 


rim  of  the  wheel.  These  cells  diminish  the  heavy  body  of  metal 
usually  massed  in  the  rim,  reducing  particularly  the  thickness  of  the 
part  which  forms  the  tread,  but  in  such  a  manner  as  not  to  decrease 
its  strength. 

Several  advantages  are  claimed  for  this  form  of  wheel. 
First.  —  It  overcomes  the  difficulties  ordinarily  attending  the  pro- 
duction of  a  deep,  durable  and  unilorm  chill  on  the  tread  of  heavy 
wheels  intended  for  use  under  severe  conditions  of  service.  In  casting 
a  heavy  wheel  of  ordinary  form,  the  heat  of  the  mass  of  metal  in 
the  rim  and  also  that  communicated  through  the  arms  or  spokes,  has  a 
tendency  to  reduce  the  depth  of  the  chill,  so  that  the  necessary 
strength  is  obtained  at  the  expense  of  durability  of  the  tread, 
and  this  in  spite  of  the  fact  that  heavy  loads  carried  call  for  in- 
creased rather  than  diminished  hardness  on  the  tread,  as  well  as 
I  greater  strength. 

Second. — The  rim  of  the  wheel  is  more  elastic  under  the 
strains  and  concussions  of  severe  service. 

Third. — The  comparatively  light  section  of  the  rim  insures 
the  metal  being  more  dense,  and  consequently  harder  in  the 
chilled  portion,  from  the  well  known  fact  that  smaller  bodies  of 
|>  cast  iron  are  denser  than  greater  ones.    The  light  section  also 

I!  reduces  any  tendency  to  blow  holes  and  shrinkage  cavities. 

Fourth. — The    cellular  section    equalizes    the  shrinkage 
J  strain  on  the  wheel  at  the  time  of  casting,  lessening  any  tend- 

ency to  fracture  from  heating  caused  by  excessive  or  prolonged 
use  of  brakes. 

The  cellular  form  of  rim  does  not  necessarily  alter  the 
V.  weight  of  the  wheel,  but  wheels  of  this  form  are  considered 

stronger  for  the  same  weight  than  the  ordinary  form.    It  is 
.  held  that  the  principle  of  a  cellular  tread  is  applicable  to  all 

forms  or  cast  iron  or  cast  steel  wheels. 

Samples  of  this  wheel  will  be  shown  at  the  forthcoming 
convention  of  the  American  Street  Railway  Association  at 
Atlanta. 


At  the  half-yearly  meeting,  held  August  17,  at  Bristol,  of  the  Im- 
perial Tramways  Company,  which  controls  a  number  of  street  railways 
in  Great  Britain  and  Ireland,  a  dividend  of  6  per  cent,  for  the  preced- 
ing year  on  the  preferred  stock  and  one-half  per  cent,  for  the  year 
on  the  common  stock  was  declared.  The  Dublin  South  District  Tram- 
ways, which  are  controlled  by  this  company,  reported  gross  receipts  of 
;£i  1,000  a  year.  Arrangements  have  been  made  for  equipping  this 
line  by  electric  power.  The  Reading  Tramways  reported  an  increase 
in  passengers  of  63,000  during  the  previous  six  months.  An  increase 
on  the  Corris  Railway  was  also  reported.  J.  Clifton  Robinson,  the 
managing  director,  was  extended  a  vote  of  thanks  by  the  stock- 
holders. 
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Flexible  and  Adjustable  Bracket  for  Poles. 


The  steel  or  iron  pole  and  flexible  adjustable  bracket  and  fixtures 
for  electric  railway  construction,  illustrated  herewith,  are  manufactured 
by  the  Wrought  Iron  Bridge  Company,  of  Canton,  O.  The  pole  No. 
1  is  constructed  of  four  tee  irons.  The  tees  are  as  long  as  the  pole, 
so  there  will  be  no  splices  in  the  latter.  The  connecting  pieces,  or 
bands,  are  accurately  forged  to  shape,  and  riveted  to  the  stem  or  leg  of 
the  tees,  and  abutting  against  the  head  of  the  tees,  making  a  very 
strong  pole,  and  yet  elastic  enough  to  prevent  its  bending  from  any 
sudden  blow  or  strain.  For  first  class  construction  and  neat  appear- 
ance, the  lattice,  or  built-up  iron  pole,  has  proven  most  substantial. 
Owing  to  its  open  construction,  the  pole  is  easy  to  paint  inside,  as  well 
as  outside.  There  is  also  an  advantage  in  the  open  construction  in 
setting  the  pole,  as  the  concrete  can  run  inside  the  base  of  the  pole  as 
well  as  around  the  outside  of  the  pole,' and  owing  to  the  fact  that  there 
are  no  joints  in  this  pole,  it  is  not  apt  to  become  loose  from  jars  to 
which  poles  are  subject. 


wheels,  insulators,  clamps,  overhead  switches,  etc.  The  poles  and 
brackets  are  made  in  any  lengths,  to  suit  requirements. 

Fig.  3  represents  the  pole  top  of  the  same  manufacturers,  made  of 
one  solid  casting.  It  is  insulated  from  the  pole  proper  by  the  hard- 
wood blocks,  as  is  plainly  illustrated.  This  makes  a  very  strong 
top,  with  the  eye-bolt  through  the  top  of  the  hood.  Any  slack 
in  the  trolley  suspension  wire  can  readily  be  taken  up.  Fig.  2  repre- 
sents an  adjustable  cross  arm,  for  wire  suspension  in  telephone  and 
telegraph  work.  The  cross  arm  or  bracket  can  be  put  on  the  pole  at 
any  height,  and  may  be  shifted  without  taking  down  the  wires. 

These  poles  and  brackets  were  designed  and  patented  by  Leroy  S. 
Pfouts,  of  Canton,  O. 

7,000  Ampere  Switch. 


With  the  advance  of  electric  traction  and  the  consolidation  of 
street  railway  interests,  there  has  been  a  gradual  tendency  toward 
larger  power  stations  with  larger  generating  units,  and  consequently, 
proportionately  larger  station  apparatus. 

As  late  as  April,  1893,  a  switch  which  was  guaran- 
teed to  successfully  rupture  a  circuit  carrying  3.000  am- 
peres of  current,  at  a  potential  of  500  volts,  was  con- 
sidered a  giant  in  breaking  capacity;  and  it  remained 
for  the  Ajax  switch,  described  in  the  technical  papers 
of  that  date,  to  demonstrate  the  utility  of  such  large, 
quick  break  switches,  and  the  ability  to  open  a  circuit 
carrying  2,000  H.  P.  of  electrical  energy  at  500  volts 
potential,  without  the  slightest  injury  to  either  the 
operator  or  the  apparatus.  During  the  interim,  Ajax 
switches  have  been  designed  for  4,500  amperes  (50 
per  cent,  larger  than  any  attempted  before),  and  several 
such  are  in  actual  service  on  street  railway  circuits. 

We  now  are  enabled  to  illustrate  another  advance 
in  switches;  the  switch  in  the  cut  representing  a  new 
"  plunger  type"  Ajax  switch  of  7,000  amperes  capacity. 
This  switch  is  guaranteed  to  break  its  full  rated  capacity 
at  500  volts  potential,    or  nearly  4,700  H.  P.    It  was 


FIG.  2, 


-ADJUSTABLE  CROSS 
ARM. 


FIG.  3.— POLE  TOP  WITH 
HARD  WOOD  INSULATOR. 


The  bracket  No.  3  has  a  number  of  special  advantages,  as  it  is 
neither  too  rigid  nor  stiff.  The  horizontal  arm,  or  pipe,  that  supports 
the  trolley  wire,  is  pivoted,  so  that  the  trolley  wire  is  suspended  in  an 
even  more  flexible  manner  than  that  attained  with  the  span  wire  con- 
struction, since  the  end  of  the  supporting  arm  next  to  the  pole  acts  as  a 
counterweight,  enabling  the  trolley  wire  to  yield  to  the  upward  press- 
ure of  the  trolley  wheel  with  no  jar  or  shock.  The  horizontal  mem- 
ber of  the  bracket  that  supports  the  pipe,  or  arm,  embraces  the  top  of 
the  pole,  and  cannot  pull  off  the  poles  when  the  trolley  wire  breaks. 

Practical  tests  of  this  bracket  on  one  of  the  largest  electric  rail- 
ways in  the  United  States  has  proven  it  to  be  an  arrangement  of  great 
value.  It  not  only  saves  the  expense  of  constructing  one  extra  line  of 
poles,  but  there  is  a  great  saving  in  overhead  material,  such  as  trolley 


7,000  AMPERE  SWITCH. 

ordered  by  the  Electric  Traction  Company,  of  Philadelphia,  through 
the  General  Electric  Company,  which  is  building  the  switchboard  for 
its  new  Delaware  Avenue  power  house. 

Except  the  carrier  and  stand,  which  do  not  form  any  part  of  the 
circuit,  the  entire  switch  is  made  of  commercially  pure  copper,  and 
provision  is  made  for  clamping  direct  to  a  laminated  bus  bar,  consist- 
ing of  six  bars,  each  5  X  %  ins.,  or  a  total  of  seven  and  a  half  inches 
sectional  area;  which  is  also  the  minimum  of  sectional  area  in  any  part 
of  the  switch.  The  contact  area,  finish  and  action  are  of  the  well 
known  Ajax  formula.  The  switch  is  compact  in  form,  and  occupies  a 
space  only  14X13  ins.  on  the  switchboard.  A  handle  of  unusual 
length  is  required  to  operate  these  large  and  close  fitting  blades,  which 
overhangs  the  switch  proper,  several  inches;  the  total  length  of  the 
handle  from  the  pivot  is  forty-one  and  a  half  inches,  and  terminates  in 
a  highly  polished  piece  of  old  mahogany. 

As  a  continuous  current  circuit  breaker,  it  is  believed  the  subject 
of  this  sketch  is  the  largest  yet  attempted.  It  is  needless  to  say  that 
it  has  not  yet  been  tested  to  its  limit. 


The  John  Stephenson  Company,  Ltd.,  has  many  contracts  on 
hand.  This  company  seems  to  have  no  difficulty  in  securing  orders 
for  cars,  its  works  being  always  busy — an  excellent  commentary  on 
the  high  standaid  of  work  which  this  company  maintains.  Many  rail- 
way managers  who  have  employed  the  cars  of  the  Stephenson  Company 
for  many  years  insist  on  using  them,  and  will  be  satisfied  with  no  other 
make.  Among  the  recent  contracts  closed  by  this  company  are  cars 
for  Jacksonville,  Fla. ;  Bridgeport,  Conn. ;  Metropolitan  Traction  Com- 
pany, of  New  York,  Columbia  Railroad  Company,  of  Washington, 
D.  C. ;  St,  Petersburg,  Russia;  Cape  Town,  South  Africa,  and  Mexico. 
The  Washington  order  is  for  forty  closed  cable  cars  with  a  twenty 
foot  body,  very  similar  in  design  to  those  used  on  the  Broadway  Rail- 
way in  New  York. 
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Rail  Joints  and  Bonds. 


By  James  M.  Price. 


If  there  be  a  "  sore  place  "  in  the  great  railroad  system,  covering 
the  land  with  a  network  of  tracks  for  the  flying  locomotive  trains, 
which  no  physician  has  yet  healed,  probably  it  is  found  in  the  defects 
of  rail  joints,  everywhere  seen  in  low  joints,  rails  battered  down  at 
their  ends,  while  elsewhere  fit  for  service,  and  in  the  perpetual  "knock- 
ing at  the  joints,"  which  makes  all  motion  tremulous,  while  wearing 
away  the  rolling  stock.  The  rail  itself  is  year  by  year  improving  in 
its  section  for  strength  and  endurance,  and  the  quality  of  the  track,  as 
regards  the  ballast  and  the  laying,  is  steadily  attaining  a  higher  aver- 
age, yet  the  defects  of  the  joints  seem,  like  the  poor,  to  be  "  always 
with  us,"  and  the  annual  breakage  of  splices  adds  alike  to  the  expenses 
and  the  risks  of  the  railroads. 


FIG.  1.— LITTLE  GIANT  JOINT. 

Is  there  no  cure  for  this  ?  The  defects  of  splice  bars  have  been 
under  discussion  for  years  in  the  various  societies  of  engineers  ;  is  it 
not  time  to  look  for  something  better  ?  Probably  no  railroad  man 
will  assign  a  higher  value,  as  a  splice,  to  any  form  of  splice  bars  than 
to  the  heavy  angle  bars  in  use  on  several  trunk  lines,  and  weighing  per 
pair  of  plates  from  54  to  80  lbs.,  without  the  bolts,  while  they  run  in 
length  from  30  ins.  upwards.  Now,  as  to  these,  the  longer  they  are 
the  more  they  are  exposed  to  the  constantly  reversed  strains,  upwards 
and  downwards,  at  their  center,  since  every  wheel  as  it  approaches, 
comes  over  and  recedes  from  that  center.  Thefe  are  numerous,  and 
not  at  all  confined  to  three  severe  wrenches  upon  the  splice,  but  the 
most  damaging  are  these  three,  two  of  them  upward  in  their  strain  at 
the  middle  of  the  splice  and  the  middle  one  downward.  The  two  arise 
from  the  leverage  at  the  center  from  the  ends  of  the  splice,  with  the 
tie  as  a  fulcrum,  the  splice  being  boxed  in  it 3  whole  length,  between 
the  flange  of  the  rail  on  which  it  sits  and  its  head.  Not  less  than  15 
percent,  of  the  splices  may  be  expected  to  break,  from  this  tearing 
strain,  during  the  life  of  a  good  steel  rail.  Meanwhile,  from  the  day 
of  their  first  use,  the  inevitable  wear  begins  on  the  two  slanting  sur- 
faces which  constitute  their  upper  and  lower  faces,  with  a  tendency  to 
become  loose,  and  without  giving  the  slightest  help  to  the  rails  in  the 
way  of  a  footing  upon  the  tie  or  resistance  (except  by  the  bolts)  to  a 
lateral  strain.  I  believe  it  to  be  possible  so  to  adjust  the  metal  of  the 
joint,  without  increase  to  the  number  of  its  parts,  as  to  double  its  foot- 
ing upon  the  tie,  and  to  add,  quite  independently  of  the  bolts,  a  great 
lateral  security  to  the  rails,  arising  from  the  spikes,  and,  of  course, 
still  further  increased  by  the  action  of  the  bolts.  This  will  eliminate 
the  tendency  to  roll  at  the  ends  of  the  rails. 

The  joints  proposed  are  the  "  Little  Giant  "  and  the  "  Eagle  " 
joints — the  former  for  rails  of  70  lbs.  in  weight  per  yard,  or  less,  the 
latter  for  rails  70  to  100  lbs.  in  weight.  As  these  are  similar,  a  descrip- 
tion of  the  "  Little  Giant  "  will  answer  for  both.  It  consists  of  a  jaw, 
embracing  the  flanges  of  the  two  rails  at  their  ends,  in  combination 


FIG.  2— K  JOINT. 

with  encircling  ribs,  a  suspended  arch  or  truss  attached  to  the  ribs,  and 
feet  placed  well  forward  upon  the  ties.  The  truss  is  also  attached  to 
the  inner  edge  of  these  feet,  and  suspended  from  one  to  the  other  be 
tween  the  ties.  All  is  one  piece  of  metal.  In  other  words,  the  enor- 
mous strength  of  this  combination  of  parts  arises  from  bestowing  the 
most  metal  upon  the  points  of  greatest  strain,  securing  these  beyond 
peradventure,  and,  at  the  same  time,  attaining  by  their  relative  shape 
and  position  a  permanence  for  the  joint  not  to  be  hoped  for  in  splice 
bars.  The  joint  plate  carries  the  flanges  of  the  rails,  as  well  as  their 
heads.    This,  too,  without  leverage  from  the  tie  against  the  center  of 


the  splice,  as  with  splice  bars,  for  these  joints  are  never  extended  be- 
yond the  ties. 

It  will  be  noted  that  the  grasp  of  the  flanges  by  the  jaw  of  these 
joints,  while  the  heads  of  the  rails  are  supported  by  the  top  of  the 
joint  plate,  assures  a  continuity  of  level  for  the  upper  surface  of  the 
rails  never  before  attained.  Meanwhile,  the  expansion  and  contrac- 
tion of  the  rails  take  place  within  these  jaws,  without  disturbance  to 
them.  These  conditions  assure  the  attainment  of  the  long  desired 
continuous  rail,  for  whatever  vibration  the  rails  may  undergo  at  their 
ends,  they  will  take  together,  these  joints  holding  their  grip.  The 
action  of  the  feet  upon  the  ties  and  of  the  jaws  grasping  the  flanges 
concurs  in  delivering  a  steady  in- 
ward pressure  at  the  top  of  the 
joint  plate.  Here  an  alignment 
ledge  presses  against  the  top  of 
the  "web"  of  the  rails.  It  fol- 
lows, therefore,  that  as  wear 
occurs  the  inward  pressure  from 
these  sources  will  keep  the  top  of 
the  joint  plate  against  and  under 
the  heads  of  the  rails,  without 
regard  to  the  action  of  the  bolts 
— the  precise  opposite  of  the 
result  of  wear  with  splice  bars 
Remove  the  bolts  from  a  pair  of 
these,  letting  the  spikes  remain 
in  place,  and  no  train  can  pass 
over  that  joint  without  throwing 
the  splice  bars  out,  from  the 
vibration  of  the  flanges.  The 
exact  converse  has  been  proved 

with  the  Price  joints.  Two  plates  had  been  put  to  place  in  the  track, 
without  spikes  or  bolts,  when  a  heavy  train  bore  down  upon  the  work- 
men. After  the  train  had  passed  they  were  unable  to  loosen  the 
joint  plate  from  the  rails  by  the  bare  hand.  It  was  pried  off,  after 
jarring,  to  measure  roughly  the  strength  of  its  adherence. 

The  K  Joint  for  Girder  Rails. — A  brief  examination  of  the  cuts 
will  show  that  this  joint  has  been  devised  upon  similar  lines  to  the 
"  Little  Giant"  and  the  "  Eagle"  joints.  The  K  joint  is,  however,  a 
"  supported,"  they  are  "  suspended  "  joints. 

The  leading  variations  in  the  type  of  this  joint  from  its  fellows,  is 
the  powerful  diagonal  bracing,  and  the  attachment  of  the  joint  to  the 
tie,  by  spiking  an  under  brace  to  the  side  of  the  tie,  while  the  foot 
upon  the  tie  is  spiked  to  the  upper  surface.  This  arrangement  gives 
to  the  joint  unprecedented  steadiness,  by  committing  the  tie  itself  to  it. 

The  spikes,  driven  in  planes  at  right  angles  to  each  other,  protect 
one  another.  In  like  manner  with  the  "  Little  Giant."  the  pressure 
from  the  jaw  and  feet  is  delivered  against  the  top  of  the  joint  plate, 
with  its  alignment  ledge,  keeping  it  steadily  to  place,  no  matter  what 
the  wear.  To  do  away  with  the  tie  plates  and  the  inefficient  tie  rods, 
I  substitute  for  these  brace  chairs,  as  shown  in  the  Fig.  3,  used  com- 


FIG  3.— BRACE  CHAIR. 


FIG.  4.— K  JOINT  WITH  BOND. 

monly  on  alternate  ties,  on  the  outside  of  the  rails  and  coming  closely 
under  their  heads,  while  intermediately  and  on  the  inside  always,  I 
place  socket  chairs,  ro  receive  and  grasp  the  flanges,  with  a  vertical 
plate  alongside  of  the  tie,  and  spiked  to  it. 

All  parts,  therefore,  of  this  construction  for  girder  rails,  have  a 
base  plate  upon  the  tie.  as  part  of  their  structure,  which  constitutes 
the  flat  bottom  upon  the  ties  of  joints,  brace  chairs  and  socket  chairs, 
alike. 

These  base  plates  do  not  meet  under  the  rails,  and  therefore  give 
to  the  construction  increased  elasticity  over  any  to  be  had  with  tie 
plates,  which  they  replace.  So  great  is  the  economy  of  metal  in  this 
construction  over  the  cumbrous  array  of  high  splice  bars,  sure  to 
double  the  defects  of  those  of  half  the  height  in  use  upon  trunk  lines, 
tie  rods  and  tie  plates  now  being  largely  sold  and  laid,  that  this  new 
construction,  which  doubles  the  footing  of  the  rail  upon  the  ties  at  the 
joints,  and  which  asks  no  help  from  the  paving  to  hold  the  rails  erect, 
can  be  furnished  for  about  the  same  cost. 

The  base  of  rail  and  joint  together  covers  a  span  of  ten  inches  for 
a  nine  inch  girder  rail,  and  for  the  "  Little  Giant"  of  about  eight  and 
one-half  inches  for  a  height  of  T  rail  of  four  and  one-quarter  or  four 
and  one-half  inches. 

The  Price  Bond. — A  trouble  greater  than  "  low  joints  "  for  steam 
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roads,  and  far  more  menacing  to  the  management  of  street  railways, 
confronts  these  gentlemen  and  many  other  interests,  in  the  increased 
damage  of  electrolysis  to  water  mains  and  gas  pipes.  To  meet  and 
master  the  liability  of  this,  wherever  there  is  waste  current  flowing 
from  the  trolley  lines,  copper  bonds  of  wires  or  rods  are  extensively  in 
use.  Yet,  as  the  section  of  a  nine  inch  girder  rail  is  practically  about  nine 
square  inches,  allowing  for  the  greater  conductivity  of  copper  over  iron, 
the  ratio  of  6  to  I,  the  section  of  copper  which  would  be  an  equivalent 
in  conductivity  to  the  rail  itself,  should  measure  about  one  and  one-half 
square  inches.  I  am  aware  of  no  bond  now  on  sale  which  measures 
the  sixth  part  of  this  area.  Besides  this  inequality  of  the  bond  to  the 
rail  in  the  power  of  conduction,  I  do  not  find  that  one  of  them  is  being 
laid  with  entire  exclusion  of  the  earth  from  direct  contact.  But  the 
earth  is  of  itself  a  composite  body,  in  a  chemical  sense,  and  besides  the 
salts  of  which  it  is  largely  composed,  there  are  several  wastes  liable  to 
be  found  in  it,  which  came  from  deposit.  Now  all  of  these,  under  the 
influence  of  a  steady  current  of  electricity,  however  weak,  are  liable  to 
engender  the  destruction  by  electrolysis  of  adjacent  metals,  all  the 
more  if  these  be  of  different  natures,  as  copper  and  iron,  copper  and 
lead,  lead  and  iron,  etc. 

It  is  also  apparent  that  the  manufacturers  of  these  various  bonds 
have,  in  every  instance  known  to  me.  asked  the  electric  current  to 
leave  the  rails  for  the  copper  at  a  distance  of  some  inches  from  the  end 
of  the  rail,  the  current  to  return  to  the  next  rail  at  the  same  distance  be- 
yond their  point  of  meeting.  The  only  motive  for  this,  apparently,  is 
to  accommodate  the  bond  to  the  splice  bar  joint,  instead  of  making  the 
substitution  of  a  joint  far  better  in  lieu  of  it,  a  joint,  too,  that  will  re- 
ceive the  bond  within  it;  and  so  exclude  the  earth  from  all  contact 
whatever.  Add  to  this,  that  by  so  locating  the  bond,  we  get  "the 
short  haul,"  much  esteemed  in  railroading,  for  the  electricity.  To  ask 
it  to  pass,  under  satisfactory  cover,  altogether  excluding  the  earth, 
from  any  share  in  the  business  or  from  any  chance  of  meddling,  from 
edge  to  edge  of  the  rails,  with  a  contact  of  the  copper  with  them  ex- 
ceeding by  many  fold  that  of  the  bonds  in  use,  appeared  to  me  an 
object  to  be  earnestly  striven  for.  The  Price  bond,  as  applied  to  each  of 
the  joints  described  above,  consists  of  a  plate  of  copper,  bent  into  shape 
resembling  a  V  in  section,  placed  upon  the  flanges  of  the  two  rails  on 
each  side,  and  inclosed  altogether  within  the  jaws  of  these  joints,  by 
driving  up.  As  the  jaw  has  the  effect  of  a  double  inclined  plane,  it  will 
hold  all  it  gets  of  pressure,  when  spiked  and  bolted.  It  will  be  seen 
that  the  copper  is  thus  compressed  firmly  between  two  stout  surfaces 
of  iron  and  steel,  with  large  and  admirable  contact  with  each.  The 
electric  current  is,  therefore,  not  asked  to  traverse  a  slender  cop- 
per rod,  embedded  in  the  earth,  and  with  a  very  small  contact  at  either 
end  with  the  rail.  It  is  thus  not  liable  to  produce  electrolysis  from  the 
action  of  the  salts  of  the  damp  earth,  under  the  influence  of  a  steady 
current  of  electricity,  upon  the  copper  of  the  bond  and  the  iron  of  the 
rail  at  their  point  of  junction.  A  recent  test  of  this  bond  in  comparison 
with  others,  each  without  its  joint  plates,  made  by  Prof.  A.  Rowland, 
of  the  Drexel  Institute,  Philadelphia,  showed  a  very  large  saving  in 
power  for  the  Price  over  other  well  known  bonds. 


4\V 


Ice  and  Sleet  Cutting  Trolley  Wheels. 


In  our  last  issue  we  noted  the  fact  that  the  Storm  Manufacturing 
Company,  of  Newark,  N.  J.,  had  recently  obtained  control  of  both 
the  U.  S.  and  Canadian  patents  on  the  ice  and  sleet  cutting  trolley 
wheel,  formerly  manufactured  by  Messrs.  Haight 
&  Clark,  of  Albany,  N.  Y.  Last  year  this 
wheel  was  introduced  to  a  few  of  the  prominent 
trolley  lines  in  this  country,  and  we  are  in- 
formed, without  a  single  exception,  every  line 
which  tried  it  and  used  it  was  enthusiastic  in  its 
praises.  The  object  of  it  is  to  provide  a  trolley 
wheel  that  will  automatically  remove  the  in- 
crustation of  ice  from  the  wires  so  as  to  leave 
the  latter  clean  and  in  perfect  order  for  the 
transmission  of  the  electric  current.  When  a 
coating  of  ice  forms  on  a  trolley  wire  it  is  usu- 
ally on  the  lower  side.  This  is  caused  from  the 
water  flowing  down  preparatory  to  dropping  off 
of  the  wire,  but  becoming  congealed,  remains 
until  it  is  removed  by  mechanical  means  or  is 
melted  by  the  heat  of  the  atmosphere. 

The  manufacturers  have  recently  issued  a 
circular  describing  fully  the  merits  of  this  wheel, 
and  also  containing  a  number  of  indorsements 
from  well  known  roads  who  have  used  it,  which  CUTTING  TROLLEY 
they  will  send  upon  application.    They  expect  WHEEL, 
to  make  a  display  of  these  wheels  and  to  be 

represented  at  the  Convention  in  Atlanta  in  October,  by  C.  A.  Hoag- 
land,  of  John  A.  Graham  &  Company,  who  will  explain  the  merits  of 
the  invention  to  all  who  are  interested  in  it. 


ICE  AND  SLEET 


The  firm  of  Warren  &  Lozier  are  very  busy  af  their  shops,  465 
Greenwich  Street,  New  York,  where  a  general  repair  work  of  all  kinds 
is  carried  on.  The  firm  has  been  awarded  all  the  electrical  repair  work 
for  a  number  of  prominent  electrical  firms,  and  has  a  completely 
equipped  electrical  and  mechanical  shop.  The  firm  is  composed  of  A. 
K.  Warren  and  R.  T.  Lozier,  both  of  whom  have  had  a  long  training 
in  electrical  work. 

A  disastrous  fire  occured  in  Portland,  O.,  September  23,  by 
which  eighteen  car  loads  of  electric  machinery,  consigned  to  the  Port- 
land General  Electric  Company,  were  destroyed. 


The  Battie  Automatic  Switch. 


A  simple  and  effective  automatic  switch  has  recently  been  patented 
by  Dr.  F.  B.  Battie,  of  345  West  45th  Street,  New  York,  and  is  shown 
in  the  accompanying  engraving. 

The  switch  consists  of  an  iron  plate  22  feet  long  and  13  inches 
wide,  located  in  the  centre  of  the  track.  In  this  plate  are  two  movable 
lugs. 

Passed  through  the  lugs  underneath  is  a  horizontal  bar  on  which 
the  lugs  are  pivoted.  Two  vertical  steel  rods  are  attached  to  the  front 
platform  of  the  car  by  a  spiral  spring  12  inches  in  length.  These  rods 
are  provided  with  steps  by  which  they  are  pressed  down  to  engage  the 
lugs,  which  throw  the  switch.  By  pressing  down  one  or  the  other  of 
the  vertical  rods  the  car  is  switched  to  the  right  or  left  as  desired. 
The  length  of  the  switch  plate  is  sufficent  to  allow  the  switch  to  be 
operated  at  any  time  within  a  distance  of  12  to  15  feet,  and  not  requir- 


THE  BATTIE  AUTOMATIC  SWITCH. 

ing  the  motorman  to  press  down  the  vertical  rod  at  any  given  moment. 
The  operation  can  be  seen  from  the  platform  of  the  car  15  feet  before 
the  car  wheels  reach  the  switch  tongue. 

The  centre  plates  are  only  13  inches  wide,  and  equally  adaptable 
to  electric  or  cable  roads. 

The  switch  has  been  in  operation  on  the  Atlantic  Avenue  Railway 
of  Brooklyn  for  the  last  six  weeks,  and  has  given  excellent  satisfaction. 


Recent  Work  of  the  Mather  Electric  Company. 


The  Mather  Electric  Company,  of  Manchester,  Conn.,  reports 
the  sale  of  one  of  its  180  K.  w. ,  improved,  new  type  multipolar  railway 
generators,  with  complete  station  equipment,  to  the  Hartford  &  West 
Hartford  Horse  Railway  Company,  for  the  Hartford  (Conn.)  power 
house.  The  generator  is  to  replace  a  200  K.  w.  generator  of  other 
manufacture,  which  after  a  two  weeks'  attempt  on  the  part  of  its 
makers  to  make  run  successfully,  was  thrown  out.  In  thirty-six  hours 
after  placing  the  order,  the  Mather  Electric  Company  had  the  road 
running  successfully.  In  that  time,  the  old  generator  had  been  re- 
moved and  two  temporary  generators  installed.  The  Mather  Company 
reports,  as  a  sign  of  the  revival  of  the  electrical  business,  the  closing 
in  three  consecutive  days  of  contracts  for  more  than  1,500  H.  P.  of  its 
standard  apparatus,  consisting  of  direct  connected  and  belted  gen- 
erators and  Manchester  type  slow  speed  motors.  This  with  the  other 
work  the  Mather  Company  now  has  on  hand  will  compel  it  to  at  once 
increase  its  working,  force,  although  part  of  the  works  is  now  being 
operated  at  night.  The  company  also  reports  the  sale  of  one  125  H.  P. , 
direct  connected,  new  type  multipolar  generator  to  the  South  Chicago 
Street  Railway  Company.  This  order  was  secured  through  J.  Holt 
Gates,  of  Chicago,  the  well  known  and  energetic  Western  contractor  of 
the  Mather  Company. 
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Thirteenth  Annual  Meeting  of  Ohio  State  Tram= 
way  Association. 


The  thirteenth  annual  meeting  of  the  Ohio  State  Tramway  As- 
sociation was  held  at  Toledo,  September  26,  1894,  and  a  report  of 
the  proceedings  was  received  as  we  were  about  to  go  to  press. 

The  meeting  was  called  to  order  by  President  A.  E.  Lang  at  the 
Boody  House  at  11.30  A.  M.  In  opening  the  meeting  President  Lang 
made  the  following  remarks: 

"Thirteen  years  ago  the  Ohio  State  Tramway  Association  was 
organized  and  held  its  first  meeting  in  Cincinnati. 

"In  our  article  of  association  we  announced  as  our  object — our 
reason  for  being:  'The  promotion  and  advancement  of  knowlege, 
scientific  and  practical,  in  all  matters  pertaining  to  the  construction, 
equipment,  maintenance,  operation  and  management  of  street  railways, 
and  the  establishment  and  maintenance  of  a  spirit  of  fraternity  between 
the  members  of  the  association,  by  social  intercourse  and  exchange  of 
information  and  ideas  to  the  end  that  the  best  railway  service  may  be 
attained  at  the  least  cost.' 

"We  have  found  that  our  annual  meetings  have  accomplished 
their  purpose;  that  we  have  gone  home  each  year  richer  in  knowledge, 
for  each  has  shared  with  the  others;  richer  in  fraternal  spirit,  for  the 
sharing  of  the  one  involves  the  increase  of  the  other;  and  with  that  in- 
crease a  conviction  that  the  interest  of  one  road  and  one  locality  is  the 
interest  of  all. 

"  Thirteen  years  ago  we  had  nothing  but  horse  railways  in  Ohio. 
Now  we  have  goo  miles  of  electricity,  46  miles  of  cable  road,  100  miles  of 
horse  road,  with  the  certainty  that  in  a  brief  period  of  time  the  long- 
suffering  horse  will  have  severed  all  connection  with  street  railways. 

"  We  have  concluded  a  year  chequered  with  light  and  shadow. 
The  financial  depression,  so  widespread  and  so  deeply  felt  throughout 
the  country,  touched  us  all,  but  the  return  of  better  times  touches  us 
also  as  promptly,  and  we  can  look  with  confidence  to  a  time  of  renewed 
prosperity.  '  Age  cannot  wither  nor  custom  stale  the  infinite  variety  ' 
of  problems  and  perplexities  which  we  have  to  meet  and  solve.  Some 
of  these  we  must  discuss  at  this  meeting. 

"  One  which  is  thrusting  itself  upon  our  notice,  is  the  suburban 
road.  Within  the  last  two  years  mzny  miles  of  suburban  roads  have 
been  built,  and  many  more  will  follow.  These  desire  entrance  into 
our  cities,  or  some  satisfactory  arrangement  for  the  transfer  of  passen- 
gers and  packages.  This,  therefore,  opens  up  a  new  field  for  our  con- 
sideration. Unless  suburban  roads  are  encouraged  to  contract  with 
existing  companies,  they  will  seek  independent  entrance  to  the  centers 
of  our  municipalities,  and  in  so  doing  are  likely  to  strongly  compete 
with,  if  not  seriously  to  injure  established  lines  of  travel. 

"  The  suburban  lines  are  not  inimical  to  the  interest  of  the  city  lines, 
and  their  building  should  be  encouraged.  If  they  desire  an  exchange 
of  traffic,  or  entrance  to  business  centers,  it  is  better  for  the  com- 
munity, and  for  ourselves,  that  we  contract  with  them,  upon  fair  terms, 
and  so  let  them  enter.  The  company  of  which  I  am  president  has  re- 
cently contracted  with  a  suburban  road,  whereby  the  cars  of  the  same 
are  received  by  us  and  brought  into  the  city.  At  the  last  session  of 
the  legislature  an  act  was  passed  authorizing  such  contracts. 

"Another  problem  is  that  of  protection  against  loss  by  fire.  It 
has  been  suggested  that  the  street  railway  companies  of  the  United 
States  form  an  association,  similar  to  certain  New  England  associa- 
tions, in  which  contributions  are  made  to  a  fund  for  liquidating  the 
loss.  Recent  excessive  increase  in  rates  on  the  part  of  existing  insur- 
ance companies  has  a  tendency  to  excite  immediate  consideration  of 
this  important  subject. 

"There  is,  perhaps,  no  other  enterprise  which  to-day  urges  one 
forward  to  such  a  degree,  which  calls  for  the  consideration  of  so  many 
different  subjects — subjects  involving  the  interests  and  welfare  of  the 
public  and  the  preservation  of  vested  capital,  as  does  the  enterprise  we 
represent.  It  is,  therefore,  wise  and  prudent  that  we  seek  to  extend 
the  membership  of  our  Association,  and  that  we  come  together  annu- 
ally to  discuss  these  questions  and  to  exchange  ideas. 

"  In  conclusion  I  desire  to  express  to  the  Association  my  thanks 
for  the  honor  of  being  elected  to  serve  a  second  term  as  its  president — 
especially  as  I  was  absent  at  the  time  of  my  election. 

"This  meeting  will  end  my  official  career,  but  I  shall  still  remain 
an  active  member  of  the  Association  and  shall  do  all  that  lies  in  my 
power  to  promote  its  best  interests." 

The  following  members  and  visitors  were  present: 

A.  E.  Lang,  president  Toledo  Consolidated  Street  Railway  Com- 
pany, Toledo,  O. 

Chas.  L.  Wight,  secretary  Toledo  Consolidated  Street  Railway 
Company,  Toledo,  O. 

W.  S.  Jewell,  manager  Toledo  Consolidated  Street  Railway  Com- 
pany, Toledo.  O. 

D.  Robison, president  Toledo  Electric  Railway  Company, Toledo, O. 

Jas.  J.  Robison,  superintendent  Toledo  Electric  Railway  Company, 
Toledo,  O. 

B.  P.  Foster,  manager  Toledo  &  Maumee  Valley  Railway  Com- 
pany, Toledo,  O. 

J.  K.  Newcomb,  president  Delaware  Electric  Street  Railway  Com- 
pany, Delaware,  O. 

I.  Kelly,  superintendent  Columbus  Street  Railway  Company, 
Columbus,  O. 

Reid  Carpenter,  president  Mansfield  Electric  Railway  Company, 
Mansfield  O. 

M.  A.  Hanna,  president  Cleveland  City  Railway  Company,  Cleve- 
land, O. 

J.  B.  Hanna,  secretary  and  treasurer  Cleveland  City  Railway 
Company,  Cleveland,  O. 


Chas.  Wason,  engineer  Cleveland  Electric  Railway  Company, 
Cleveland,  O. 

John  J.  White,  Fort  Wayne,  Ind. 

J.  A.  Hanna,  the  McGuire  Manufacturing  Company,  Chicago,  III. 
W.  E.  Cox,  Wharton  Rail  Company,  Philadelphia,  Pa. 
R.  Mitchell,  Bartholomew  Rail  Joint  Company,  Maumee,  O. 
H.  H.  Foster,  Dreher  Manufacturing  Company,  New  York  City. 
C.  M.  Fuller,  Davis  Car  Shade  Company,  Portland,  Me. 
E.  P.  Sharp,  Webster  &  Beach  Railway  Supply  Company,  Bos- 
ton, Mass. 

E.  A.  Smith,  Consolidated  Car  Heating  Company,  Albany,  N.  Y. 
Jno.  H.  Dale,  Dale  Manufacturing  &  Electrical  Supply  Company, 
New  York. 

Jno.  B.  Bennett,  Street  Railway  Journal,  New  York. 
The  following  Street  Railway  apparatus  was  exhibited  : 
The  Bartholomew  Rail  Joint  Company  showed  its  new  rail 
joint. 

The  Davis  Car  Shade  Company  had  samples  of  its  shades  and 
fixtures. 

The  Webster  &  Beach  Railway  Supply  Company  showed 
samples  of  its  new  overhead  material. 

The  Consolidated  Car  Heating  Company  showed  an  improved 
switch  in  connection  with  its  electrical  heating  apparatus. 

The  McGuire  Manufacturing  Company  showed  its  latest  design 
in  trucks. 

The  new  companies  admitted  to  the  Association  are  the  Dela- 
ware Electric  Street  Railway  Company  and  the  Toledo  &  Maumee 
Valley  Railway  Company. 

At  2  P.  m.  the  Association  went  into  executive  session  and  elected 
the  following  officers  for  the  ensuing  term:  W.  F.  Kelly,  Columbus, 
president;  Reid  Carpenter,  Mansfield,  vice-president;  Wm.  A.  Lynch, 
Mansfield,  chairman  executive  committee;  J  B.  Hanna,  Cleveland, 
secretary  and  treasurer.  There  were  no  papers  read,  but  the  following 
interesting  subjects  were  thoroughly  discussed  by  all  the  members: 
"  The  Best  Means  of  Detecting  Dishonest  Conductors,"  "A  Desir- 
able and  Satisfactory  Fender  or  Life  Guard,"  "  The  Best  Qualifica- 
tions for  Conductors  and  Motormen,"  "  The  Treatment  of  Low  Joints, 
and  How  Best  to  Prevent  Them,"  "  The  Best  Method  of  Controlling 
Employes  and  the  Collection  of  Our  Fares." 

At  the  invitation  of  Mr.  Foster,  manager  of  the  Toledo  &  Maumee 
Vailey  Railway  Company,  the  members  and  guests  had  a  charming 
ride  over  the  new  line  of  this  road,  which  extends  down  the  Maumee 
Valley  some  twelve  miles. 

In  the  evening  a  banquet  was  given  to  the  members  and  visitors  by 
the  Toledo  Club  at  its  beautiful  club  rooms,  and  was  a  thoroughly  en- 
joyable affair  in  every  respect.  Of  the  toasts  given,  one  was  "  The 
Press  and  Street  railway  Companies  and  the  Relations  of  the  Press  and 
of  the  Street  Railways,"  which  was  very  happily  responded  to  by 
Robinson  Locke,  of  the  Toledo  Blade.  Mr.  Locke  is  the  son  of 
"  Petroleum  V.  Nasby." 

The  next  meeting  will  be  held  in  Sandusky,  and  will  be  a  two 
days'  session,  one  day  to  be  given  up  to  boating  and  fishing  at  Kelly's 
Island. 


Street  Railway  News, 

Extensions  and  Improvements. 

Battle  Creek.— There  is  considerable  talk  in  the  city  about  re- 
building the  electric  railway.  L.  N.  Downs,  of  New  York,  and  F.  N. 
Rowley,  of  Kalamazoo,  are  interested  in  the  matter. 

Caldwell,  N.  J. — The  North  Jersey  Traction  Company  has  ap- 
plied for  permission  to  construct  an  electric  railway  through  Bloom- 
field  Avenue.  The  application  has  developed  a  violent  opposition  on 
the  part  of  the  anti-trolley  citizens. 

Charlottesville,  Va.-A  plan  is  on  foot  to  consolidate  the 
Charlottesville  &  University  Street  Railway  Company  and  the  Char- 
lottesville &  University  Electric  Light  Company.  In  this  event  the 
present  horse  car  line  would  be  changed  into  an  electric  one. 

Chicago,  III. — The  Lake  Street  elevated  road  is  to  be  exten3ed 
immediately  to  Wabash  Avenue,  and  is  to  be  equipped  with  electric 
motive  power. 

The  North  Chicago  Street  Railroad  Company  has  applied  for  a 
permit  to  construct  a  system  of  poles  for  its  electric  lines  on  the  North 
Side,  for  a  distance  covering  a  territory  of  over  five  miles. 

Dayton,  O. — The  City  Railway  Company  has  received  the  con- 
sent of  property  holders  for  the  construction  of  an  electric  street  rail- 
way from  3d  Street,  along  Broadway  to  Dayton  View 

Gait,  Ont.— The  electric  railway  between  Gait  and  Preston  has 
proved  such  a  success  that  it  is  now  to  be  extended  to  Hespeler. 

Laredo,  Tex. — The  Laredo  Electric  &  Street  Railway  Com- 
pany has  just  received  two  new  boilers  of  140  H.  P.  each,  and  will  have 
an  engine  of  240  H.  P. 

Marion,  Ind.  — The  Queen  City  Electric  Railway  Company  is 
seeking  a  franchise  for  an  extension  of  its  line  to  the  Soldiers' 
Home. 

Marion,  O. — An  application,  signed  by  Godfrey  Leffler  and 
three  other  members  of  the  Marion  Street  Railway  Company,  has  been 
made  to  the  Council,  asking  for  a  franchise  to  cover  a  route  from  Reed 
Avenue  to  Center,  to  connect  there  with  the  line  now  being  built. 

Newark,  N.  J. — The  North  Jersey  Traction  Company  has  ap- 
plied for  a  franchise  to  run  electric  cars  from  che  terminus  of  the  Irving- 
ton  trolley  line  through  Union  County,  the  line  to  pass  through  Hilton, 
Maplewood  and  Millburn. 
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Norwalk,  Conn. — The  Norwalk  Tramway  Company  intends 
to  extend  its  line  to  Rowayton  before  winter. 

Oakland,  Cal. — The  Oakland  Consolidated  Street  Railway 
Company  contemplates  making  an  extension  of  its  track  three  miles  in 
length.  The  company  has  also  made  an  application  for  a  franchise  to 
the  Berkeley  trustees,  for  the  laying  of  a  track  on  Blake  Street  from 
Shattuck  Avenue  to  Dana  Street  and  on  Dana  Street  to  Dwight  Way. 

The  Highland  Park  &  Fruitvale  Electric  Railway  Company  has 
asked  the  Council  to  extend  its  franchise  on  nth  Street  for  one 
year,  in  consideration  of  its  surrendering  a  franchise  which  it  holds  on 
a  number  of  side  streets  in  East  Oakland.  . 

Pawtucket,  R.  I. — The  council  has  received  a  petition  from 
the  Pawtucket  Street  Railway  Company  asking  for  permission  to 
build  and  operate  an  electric  road  over  the  same  route  that  was  covered 
in  the  petition  of  the  Moshassuck  Valley  Railroad  presented  lately. 

Plainfield,  N.  J. — The  line  of  the  Plainfield  Street  Railway 
Company  will  soon  be  extended  to  both  Dunellen  and  Netherwood. 
Later  it  will  be  run  to  Hillside  Cemetery  and  the  Crescent  cycling  track. 

Quincy,  Mass. — The  Quincy  &  Boston  Street  Railway  Com- 
pany has  been  granted  a  location  in  Neponset,  from  the  bridge  to  the 
tracks  of  the  old  Mattapan  branch  of  the  New  York,  New  Haven  & 
Hartford  Railroad. 

Royersford,  Pa. — The  Town  Council  has  granted  street  fran- 
chises to  the  Pottstovvn  and  Norristown  Passenger  Railway  Companies. 
The  tracks  of  the  former  company,  which  now  run  to  Sanatoga  Park, 
will  be  extended  to  Royersford,  where  they  will  connect  with  those  of 
the  Norristown  Company,  which  will  extend  its  line  by  the  route  of 
Collegeville  and  Trappe. 

Rutland,  Vt. — The  Rutland  Street  Railway  Company  has  con- 
tracted with  the  Westinghouse  Company  to  equip  its  road.  It  has  also 
ordered  five  electric  cars  from  the  J.  G.  Brill  Company  of  Philadelphia. 

St.  Louis,  Mo. — The  Citizens'  Railway  Company,  it  is  reported, 
will  replace  the  cable  system  with  electricity.  The  change  will  be 
made  by  November  1.  The  line  will  also  be  extended  to  the  city  limits. 


New  Koads. 

Akron,  O. — The  Cleveland  &  Akron  Electric  Railway  Company 
has  filed  an  amendment  of  its  charter  so  as  to  enable  the  company  to 
extend  its  lines  over  the  streets  and  highways  of  any  municipality  in 
Cuyahoga  or  Summit  County,  also  to  furnish  electric  light,  heat  and 
power,  to  deal  in  electrical  appliances  of  any  kind  and  own  and  operate 
pleasure  resorts. 

Aurora,  III. — The  franchise  of  the  Aurora  City  Railway  Com- 
pany and  the  Elgin,  Aurora  &  Fox  River  Valley  Electric  Railroad 
Company  have  both  been  extended  one  year  by  the  Supervisors. 

Charleroi,  Pa.— The  Charleroi,  California  &  Brownsville 
Electric  Street  Railway  Company,  of  Charleroi.  Washington  County, 
Pa.,  was  organized  August  29.  James  McKean,  of  Pittsburgh,  is 
president.  Other  stockholders  are  C.  F.  Thompson  and  A.  C.  Mc- 
Kean, of  Charleroi ;  J.  W.  Crawford,  of  Duquesne;  William  I.  Berry- 
man,  of  Washington,  Pa. 

Chicago,  111. — The  Chicago  &  Grand  Avenue  Street  Railway 
Company  is  a  new  company.  The  capital  stock  is  $50,000.  The  incor- 
porators are  John  Gnaedinger,  H.  F.  Kolze,  Lesser  Franklin,  Cassius 
C.  Clark  and  Edwin  D.  Seaton. 

The  Southwestern  Suburban  Rapid  Transit  Company,  of  Chicago, 
has  been  incorporated,  with  a  capital  stock  of  $  1,000,000.  The  incor- 
porators named  are  Arschan  H.  Minassian,  Newton  Wilcoxson  and 
Frank  M.  Sherman. 

Harrisburg,  Pa. — The  Riverside  Electric  Railway  Company, 
has  been  incorporated  with  a  capital  stock  of  $50,000.  Wm.  K.  Alricks, 
of  Harrisburg,  is  the  president  of  the  company,  and  others  interested 
are  J.  Q.  Denney  and  T.  D.  Greenawalt,  of  Harrisburg. 

Hartford,  Ind.— The  Hartford  Electric  Street  Railroad  Com- 
pany is  a  new  corporation  having  a  capital  stock  of  $10,000.  The  direc- 
tors are  G.  E.  Reynolds,  Albert  Reynolds  and  Merle  Allen  Walker. 

HatborO,  Pa. — There  has  been  chartered  the  Willow  Grove  & 
Hatboro  Street  Railway  Company ;  capital  $18,000.  The  president  is 
John  H.  Fow,  of  Philadelphia;  and  O.  E  C.  Robinson,  of  Hatboro; 
J.  F.  Cottman,  of  Jenkintown;  Charles  F.  Ehrenpfort,  of  Willow 
Grove,  are  some  of  the  directors. 

Hempstead,  L.  I. — The  Hempstead  Traction  Company  has 
been  incorporated  to  build  and  operate  a  street  rail  way  four  miles  long. 
The  capital  stock  is  $50,000,  and  some  of  the  directors  are  William 
Kennelly.  of  New  York  City;  John  F.  Davis,  of  Brooklyn,  and  J.  S. 
Lawrence  and  A.  D.  Lewis,  of  Hempstead. 

Indianapolis,  Ind. — The  company  which  proposes  to  build 
the  new  gas  belt  electric  road  was  formally  incorporated  September 
5,  under  the  name  of  the  Indianapolis,  Anderson,  Alexandria  &  Marion 
Electiic  Railway  Company.  Among  the  directors  of  the  company  are 
Francis  M.  Dice  and  N.  J.  Clodfelter,  of  Crawfordsville;  A.  M.  Painter 
and  V.  C.  Quick,  of  Alexandria.    The  capital  stock  is  $100,000. 

Lancaster,  Pa. — The  Lancaster  &  Susquehanna  Railway  Com- 
pany was  incorporated  September  4,  with  a  capital  stock  of  $100,000. 
John  L.  Graybill,  of  Lancaster,  is  the  president  of  the  company,  and 
other  stockholders  are  John  B.  Bausman  and  John  Hertzeler,  both  of 
Lancaster. 

Lewisburg,  Pa.— A  charter  has  been  granted  to  the  Milton  & 
Lewisburg  Street  Railway  Company.  The  capital  stock  is  $36,000. 
Officers:  President,  Benj.  H.  Throop,  of  Scranton;  directors,  Hora- 
tio N.  Patrick,  Charles  T.  Bellamy,  Henry  H.  Sivelly,  of  Scranton; 
Geo.  E.  Stevenson,  of  Waverly. 


Lower  Pottsgrove,  Pa.— The  Sanatoga,  Royersford  &  Col- 
legeville Electric  Railway  Company  was  recently  incorporated,  with  a 
capital  stock  of  $150,000,  to  construct  and  operate  an  electric  railway  at 
Lower  Pottsgrove,  Montgomery  County,  Pa.  John  C.  Lynch,  of  Roy- 
ersford, Pa.,  is  the  president  of  the  company,  and  the  other  stock- 
holders are  P.  W.  Smith  and  C.  R.  Eberle,  of  Philadelphia. 

Lyons,  la. — The  City  Council  has  granted  a  twenty-five  year 
franchise  to  the  Electric  Railway  &  Park  Company,  for  an  electric  line 
extending  to  Joyce's  Park.  The  new  road  will  be  two  miles  long,  and 
in  operation  within  three  months. 

Newburgh,  N.  Y.— Steps  have  been  taken  for  the  incorpora- 
tion of  a  company  to  construct  an  electric  railway  from  Newburgh  to 
Walden.  Benjamin  Norton,  H.  B.  Norton,  Joseph  Dickey,  Major 
W.  H.  Weston  and  B.  B.  Odell,  ]r.,  are  the  parties  interested. 

North  Attleboro,  Mass.— An  association  of  local  capitalists 
has  notified  the  Board  of  Selectmen  of  its  intention  of  forming  a  com- 
pany and  applying  for  a  charter  to  run  an  electric  railroad  between 
North  Attleboro  and  Attleboro. 

Peekskill,  N.  Y. — A  company  is  being  formed  here  to  build 
and  operate  an  electric  trolley  railroad  through  the  principal  streets 
of  the  village.  Charles  E.  Hammond,  Dr.  J.  N.  Tilden,  of  Peekskill; 
G.  D.  Hiscox  and  B.  J.  Rogers,  of  New  York,  are  among  the  directors. 

Philadelphia,  Pa.— The  Northern  Electric  Passenger  Rail- 
way Company,  was  incorporated  September  12,  with  a  capital  stock  of 
$100,000,  to  construct  and  operate  an  electric  railway  in  Philadelphia 
and  Montgomery  Counties,  Pa.  A.  C.  Milliken,  of  Pottsville,  Pa.,  is 
the  president  of  the  company,  and  other  stockholders  are  Charles  S. 
Davis  and  S.  S.  Evans,  both  of  Philadelphia. 

The  Philadelphia  Suburban  Passenger  Railway  Company  was 
incorporated  September  19,  with  a  capital  stock  of  $600,000.  Geo.  D. 
Widener,  of  1202  N.  Broad  Street,  Philadelphia,  is  president  of  the 
the  company,  and  other  stockholders  are  David  H.  Lane,  Geo.  R.  Yar- 
row and  R.  F.  Bower,  all  of  Philadelphia. 

Pittsburgh,  Pa.— The  Highland  Park  &  Pietler  Street  Rail- 
way Company  was  incorporated  September  17,  with  a  capital  stock  of 
$12,000.-  H.  S.  A.  Stewart,  of  Pittsburgh,  is  the  president  of  the  com- 
pany; others  interested  are  Jas.  J.  Donnell  and  Jno.  B.  Jackson, both  of 
Pittsburgh. 

Reading,  Pa. — The  Reading  &  Pottstown  Electric  Railway 
Company  was  incorporated  September  12,  with  a  capital  stock  of  $100, 
000,  to  construct  and  operate  an  electric  railway  from  Woodvale  in 
Berks  County,  to  Pottstown  in  Montgomery  County.  John  A. 
Rigg,  of  Reading  is  the  president  of  the  company,  and  other  stockholders 
are  R.  L.  Jones  and  S.  E.  Rigg,  both  of  Reading. 

Syracuse,  N.  Y. — There  has  been  incorporated  the  Syracuse 
&  East  Side  Railway  Company,  to  construct  a  street  surface  road, 
about  ten  miles  in  length,  from  here  to  the  town  of  DeWitt;  capital. 
$200,000. 

Waukesha,  Wis.— Col.  A.  M.  Jones,  George  Harris,  P.  J. 
Buckley,  Thomas  MeGill  and  T.  E.  Ryan  are  said  to  be  stockholders 
in  a  companv  organized  to  build  an  electric  line  between  here  and 
Pewaukee. 


New  Publications. 


The  Ajax  Lightning  Arrester.  Published  by  C.  S.  Van  Nuis.  New 
York. 

Mr.  Van  Nuis's  name  is  well  known  to  all  station  managers 
through  his  well  known  "  Ajax"  switch,  lightning  arresters,  etc.  This 
catalogue  is  descriptive  of  the  lightning  arrester,  and  is  handsomely 
illustrated  and  printed. 

Hints  to  Engineers  Operating  Small  Electric  Light  Plants.  By 

E.  P.  Roberts  and  W.  B.  Stewart.    Published  by  the  Correspond- 
ence School  of  Technology,  Cleveland,  O.    Price  10  cents. 
This  little  pamphlet,  which  contains  twenty-seven  pages  of  reading 
matter,  is  just  what  its  name  indicates,  and  is  made  up  of  various  hints 
intended  for  the  advice  of  operating  engineers.     Its  practical  nature  is 
its  striking  characteristic. 

Toronto  as  Seen  From  the  Street  Cars:  A  Tour  by  Trolley.  Pub- 
lished by  the  Toronto  Railway  Company,  Toronto,  Ont. 
We  have  mentioned  occasionally  in  these  columns  publications  of 
the  nature  of  that  whose  title  is  given  above,  published  by  street  rail- 
way companies,  and  covering  the  interesting  features  in  the  cities  in 
which  they  operate.  A  very  tastefully  arranged  book  of  this  kind  is 
that  published  by  the  Toronto  Railway  Company.  It  is  illustrated  by 
a  number  of  good  engravings  of  views  along  the  line,  also  of  the  power 
station  of  the  company.  It  is  well  written  and  reflects  great  credit  on 
the  compiler  and  publishing  company. 

Steam  Tables  and  Engine  Constants  for  Facilitating  all  Calcula- 
tions upon  Indicator  Diagrams,  etc.  Compiled  from  Regnault, 
Rankine  and  Dixon.  By  Thos.  Pray,  Jr.  125  pages,  85  of  which 
are  tables.  New  York.  D.  Van  Nostrand  Company.  1894. 
Price  $2. 

This  work,  by  an  accomplished  engineer,  has  been  carefully  and 
conscientiously  compiled  as  a  serviceable  manual  for  steam  engine 
calculations.  Every  table  in  the  work  was  carefully  computed  and  has 
not  been  copied  from  other  sources.  Numerous  rules  for  calculations 
are  given,  and  the  whole  matter  has  been  given  a  great  deal  of  care  in 
its  preparation. 

Alternating  Current  Wiring  and  Distribution.  By  William 
LeRoy  Emmet.  76  pages,  29  illustrations.  New  York.  The  Elec- 
trical Engineer.    1894.    Price  $1. 
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This  little  book  is  very  practical  in  its  nature,  concise  in  its  descrip- 
tions, and  presents  in  a  clear  and  intelligent  way  some  of  the  exceed- 
ingly difficult  problems  connected  with  alternating  current  distiibu- 
tion.  The  author  states  that  the  object  of  the  work  is  to  point  out  the 
practical  significance  of  some  of  the  laws  governing  the  distribution  of 
alternating  currents,  and  to  explain  those  laws  in  such  a  manner  that 
their  nature  and  relative  importance  may  be  realized  by  practical  men 
without  further  study  of  more  complete  works.  Mathematical  expres- 
sions and  scientific  terms  have  been  avoided  wherever  possible. 

Steam,  its  Generation  and  Use.  Twenty-eighth  Edition.  LaVapeur, 
sa  Production  et  Son  Emploi,  and  Dampf,  dessen  Erzeugung 
und  Verwendung.  Published  by  the  Babcock  &  Wilcox  Company, 
New  York. 

The  demand  for  "Steam,"  the  well  known  treatise  on  this  subject 
published  by  the  Babcock  &  Wilcox  Company,  has  been  so  large  as  to 
call  for  another  edition,  the  twenty-eighth  of  the  series,  and  to  induce 
the  publishers  to  issue  French  and  German  editions  of  the  work.  A 
Spanish  edition  was  published  some  time  ago.  The  work,  as  our 
readers  probably  know,  takes  up  the  subject  of  the  generation  of  steam 
from  a  broad  standpoint,  comparing  the  advantages  of  water  tube  and 
tubular  boilers  for  different  classes  of  work  and  giving  the  reasons 
which  led  to  the  adoption  of  the  Babcock  &  Wilcox  type.  A  partial 
list  of  users  of  Babcock  &  Wilcox  boilers  is  given  in  the  work. 

Electric  Lighting  Plants,  Their  Cost  and  Operation.    By  W.  J. 

Buckley.  8vo.  275  pages.  Numerous  diagrams  and  folding 
plates.  Chicago.  William  Johnston  Printing  Company.  1894. 
Price  $2. 

The  purpose  of  this  book,  as  expressed  by  the  author  in  his  preface, 
is  to  give  to  intending  purchasers  of  lighting  plants  such  details  as  may 
aid  them  in  forming  a  fair  estimate  of  the  cost  of  construction  and 
operation  of  the  proposed  station.  The  book  is  written  expressly  for 
the  buyer,  and  with  this  end  in  view  many  details  are  given  regarding 
the  first  cost  as  well  as  the  cost  of  operating  by  different  methods  of 
steam  and  electric  plants.  The  writer  has  had  much  practical  experience 
in  the  employ  of  what  is  now  the  Fort  Wayne  Electric  Corporation, 
with  which  he  has  been  identified  as  a  salesman  since  1885.  As  might 
be  expected,  therefore,  the  book  deals  very  largely  with  the  Fort  Wayne 
Company's  apparatus,  but  there  is  no  intention  on  the  part  of  the  author 
to  conceal  this  fact.  The  book  ought  to  be  an  exceedingly  valuable 
one  for  buyers. 

A  Laboratory  Manual  of  Physics  and  Applied  Electricity.  Ar- 
ranged and  Edited  by  Edward  L.  Nichols,  Professor  of  Physics  in 
Cornell  University.  8vo.  436  pages,  245  diagrams  and  two  folding 
plates.  New  York.  Macmillan  &  Company,  66  Fifth  Avenue.  1894. 
Price  $3.25. 

This  is  the  second  volume  of  this  manual,  and  comprises  "Senior 
Courses  and  Outlines  for  Advanced  Work",  as  arranged  by  Professor 
Nichols  and  his  assistants,  Messrs  Moler,  Bedell,  Hotchkiss  and 
Matthews.  Its  four  parts  are  devoted  to  experiments  with  direct  cur- 
rent apparatus,  experiments  vvith  alternating  currents,  senior  courses 
in  heat  and  photometry  and  outlines  of  advanced  work  in  general 
physics.  The  work  as  a  whole  cannot  be  too  highly  commended.  Its 
brief  outlines  of  the  various  experiments  are  very  satisfactory,  its  de- 
scriptions of  apparatus  are  excellent;  its  numerous  suggestions  are 
calculated  to  develop  the  thinking  and  reasoning  powers  of  the  stu- 
dent. The  diagrams  are  carefully  prepared,  and  its  frequent  citations 
of  original  sources  of  information  are  of  the  greatest  value.  Part  II 
on  alternating  currents  is  the  work  of  Dr.  Bedell  who  is  a  well  known 
writer  on  this  class  of  subjects.  Part  IV  is  the  special  work  of  Dr. 
Nichols  whose  broad  gauge  character  as  a  physicist  is  admirably 
shown  in  the  brief  introductory  chapter  in  which  he  outlines  the 
requisites  of  the  successful  investigator.  Typographically  the  book  is 
very  clean;  only  a  few  errors  are  to  be  found  such  as  that  in  the 
name  of  Professor  Thompson's  well  known  work  on  page  8,  and  that  in 
Professor  Dugald  C.  Jackson's  name  on  page  82. 

Electricity  at  the  Columbian  Exposition,  including  an  account  of 
the  exhibits  in  the  Electricity  Building,  etc.  By  J.  P.  Barrett, 
Chief  of  Department,  Chicago,  R.R.  Donnelley  &  Sons  Company, 
1894.    8  vo. ,  501  pages,  illustrated. 

This  is  a  very  handsomely  illustrated  volume,  describing  the  vari- 
ous exhibits  of  electrical  apparatus  at  the  World's  Fair,  last  year.  The 
matter  is  arranged  under  twenty-eight  chapter  headings,  such  as  dyna- 
mos, switchboards,  telegraphy,  etc.,  and  in  each  of  these  the  most 
prominent  exhibits  in  that  class  are  more  or  less  briefly  described  or 
rather,  to  be  more  accurate,  the  apparatus  shown  in  the  exhibits  is 
given  a  brief  description,  very  similar  to  that  which  would  be  found  in 
the  trade  catalogues  of  the  various  companies.  In  general,  these  de- 
scriptions are  plain  statements  of  the  merits  claimed  by  the  makers  for 
the  different  apparatus,  but  the  statements  as  to  the  simplicity  of  con- 
struction, low  cost  and  cheapness  of  operation  have  not  been  edited  out 
of  the  text  quite  as  often  as  they  might  have  been.  Several  names  of 
companies  are  misspelled,  appearing  as  "  Sturdevant,"  "  Schuckertt," 
"  VVurtz,"  etc.  One  of  the  special  merits  of  a  certain  switch  is  spoken 
of  as  "worthy  of  mention  as  the  light  is  on  till  off."  Of  a  certain 
measuring  instrument  we  are  informed  that  "  in  the  arc  light  field  it 
has  no  peer."  The  author's  well  known  and  well  understood  prejudice 
against  the  overhead  trolley  is  set  forth  at  some  length  in  the  intro- 
duction of  the  chapter  on  electric  railways.  Here  we  are  told  in  all 
seriousness  of  that  "  inconvenient,  uncomely  and  highly  objectionable 
feature,  the  overhead  trolley,"  and  of  many  cities  that  prefer  "  to  con- 
tend with  the  disadvantages  of  horse  cars  and  steam  until  some  solu- 
tion could  be  found  for  the  evil."  The  author  confidently  predicts, 
"  the  early  and  complete  retirement  of  the  overhead  trolley."  The 
author's  fellow  townsmen  seem  to  think  differently,  since  the  Chicago 


companies,  notwithstanding  the  professor's  solemn  prediction,  have, 
perhaps,  100  miles  of  trolley  construction  well  under  way.  One  of  the 
best  features  of  the  book  is  its  description  of  the  Intramural  Railway, 
with  figures  of  traffic  and  operation  not  before  published.  The  pic- 
torial features  of  the  work  are  also  worthy  of  special  notice. 


Personal. 


Mr.  Robert  J.  Hill,  chief  engineer  of  the  Chicago  City  Railway 
Company,  was  in  New  York  last  month,  and  called  at  our  office. 

Mr.  James  M.  Hopkins,  of  the  Barney  &  Smith  Car  Company, 
of  Dayton,  O.,  was  in  New  York  last  month  and  reported  an  excellent 
business. 

Mr.  Samuel  L.  Phillips  has  been  elected  president  of  the  Metro- 
politan Railroad  Company,  of  Washington;  vice  W.  J.  Stephenson, 
deceased. 

Mr.  C.  E.  Schaff  was  appointed  assistant  general  manager  of  the 
Cleveland.  Cincinnati,  Chicago  &  St.  Louis  Railway  Company  last 
month.    Mr.  Schaff  will  have  his  office  at  Cincinnati,  0. 

Messrs.  C.  A.  Andrews,  Jr.,  treasurer  of  the  Pettingell  Andrews 
Company,  of  Boston,  and  F.  X.  Cicott,  manager  of  the  railway  de- 
partment of  the  company,  were  in  New  York  last  month  on  a  business 
trip. 

Mr.  W.  M.  Ramsay  has  resigned  his  position  as  general  man- 
ager of  the  Federal  Street  &  Pleasant  Valley  Railway  Company,  of 
Pittsburgh,  and  is  now  in  California.  W.  H.  Foster  has  been  ap- 
pointed in  his  place. 

Mr.  R.  H.  Yeats,  the  consulting  engineer  of  the  Calumet  Electric 
Street  Railway  Company,  of  Burnside.a  suburb  of  Chicago,  was  in 
New  York  City  las*  week  and  made  a  pleasant  call  at  the  office  of  the 
Street  Railway  Journal. 

Mr.  A.  J.  Elias,  president  of  the  Third  Avenue  Railway  Com- 
pany, New  York,  and  Supt.  John  H.  Robertson,  of  the  same  com- 
pany, recently  made  a  visit  to  Chicago,  for  the  purpose  of  observing 
the  operation  of  the  continuous  power  brakes  employed  on  the  cable 
railways  of  that  city.  Mr.  Robertson  expresses  himself  as  being  well 
pleased  with  the  operation  of  the  brakes,  and  states  that  he  will  equip 
an  experimental  carat  once  with  these  brakes,  for  operation  on  the 
Third  Avenue  lines. 

Mr.  Charles  F.  Uebelacker,  has  been  appointed  electrical 
engineer  of  the  Consolidated  Traction  Company  of  New  Jersey,  vice 
E.  J.  Emerson,  resigned.  Mr.  Uebelacker  has  been  connected  with 
the  Consolidated  Company  for  nearly  two  years,  latterly  in  the  position 
of  division  superintendent  of  the  Newark  and  New  York  electric  line, 

which  has  been  developed  under 
his  management  to  one  of  the 
most  important  in  the  company's 
system.  Mr.  Uebelacker  is  but 
twenty-six  years  of  age,  was  grad- 
uated trom  Princeton  in  the  class 
^Bfe^^  of  1890,  .mil  immediately  obtain- 

ed  a   position   in   the  machine 
shops  of  the  Brush  Electric  Com- 
Jb^  pany  of  Cleveland.   He  was  soon 

placed  in  charge  of  the  entire 
AT^^p"  mechanical  arrangement  of  these 

d^t^^  important    shops,    ami  planned 

I  several  valuable  features  tending 

economy   in   production.  A 
*|  little    later   he    was    made  Mr. 

Short's  private  technical  assist- 
ant, and  with  him  had  a  most 
valuable  experience  in  the  design 
and  construction  of  the  new 
types  of  railway  motors  and  gen- 
erators. During  the  year  1892, 
CHARLES  F  UEBELACKER.         Mr.   Uebelacker   was  associated 

with  Prof.  E.  P,  Roberts,  of 
Cleveland,  as  independent  consulting  engineers,  and  in  December, 
1892,  accepted  a  position  with  the  Consolidated  Traction  Company. 

Much  credit  is  due  to  the  Consolidated  Traction  Company  for 
their  quick  appreciation  of  the  value  of  Mr.  Uebelacker's  engineering 
training  and  experience,  and  we  predict  for  him  a  highly  successful  and 
prosperous  career. 


Obituary. 


We  are  pained  to  record  the  death  last  month  of  William  J.  Steph- 
enson, president  of  the  Columbia  and  Metropolitan  Railway  Companies, 
of  Washington,  D.  C,  and  vice-president  of  the  American  Street  Rail- 
way Association.  Mr.  Stephenson  was  fifty-three  years  old,  and  was 
a  native  of  Washington,  where  the  greater  part  of  his  life  was  passed. 
Just  before  the  commencement  of  the  late  civil  war,  he  entered  the 
office  of  the  Quartermaster  General,  where  he  remained  for  a  number 
of  years.  He  was  afterwards  connected  with  the  Baltimore  &  Ohio 
Railroad  Company,  and  later  established  a  coal  and  wood  business. 
He  was  elected  president  of  the  Columbia  Railway  Company  several 
years  ago,  and  in  July,  1893,  accepted  the  office  of  president  of  the 
Metropolitan  Railway  Company,  of  Washington,  upon  the  resignation 
of  that  office  by  his  brother-in-law,  George  Pearson.  He  leaves  a  wife 
and  one  son. 

Mr.  Stephenson  was  a  man  of  great  executive  ability,  and  greatly 
honored  and  respected  by  all  who  knew  him.    He  always  took  a  great 
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interest  in  the  meetings  and  workings  of  the  American  Street  Railway 
Association,  and  was  a  regular  attendant  at  the  conventions. 


CesARE  Zanetti,  who  was  connected  with  the  engineering  force 
of  the  Broadway  &  Seventh  Avenue  Railway  Company,  of  New  York, 
for  a  considerable  time  during  the  construction  of  the  cable  railway  on 
Broadway,  and  who  has  recently  been  in  the  employ  of  the  Johnson  Com- 
pany of  Johnstown,  Pa.,  as  a  designer,  died  at  the  home  of  his  parents 
at  Turin,  Italy,  August  6,  of  consumption.  Mr.  Zanetti  came  to  the 
United  States  from  South  America  about  five  years  ago.  He  was 
educated  at  the  University  of  Turin,  and  spoke  a  number  ot  European 
languages  fluently.  He  was  an  occasional  contributor  on  engineering 
subjects  to  the  Street  Railway  Journal. 


Payson  K.  Andrews,  who  represented  the  American  Car  Com- 
pany at  Chicago,  died  of  heart  disease,  August  22.  Mr.  Andrews  was 
well  and  popularly  known  among  street  railway  rr  en.  He  was  born 
in  Massachusetts,  and  after  engaging  in  the  manufacture  of  steam 
engines  for  a  short  time,  entered  the  supply  business.  For  a  number 
«jf  years  he  represented  the  J.  G.  Brill  Company  in  Chicago. 


Equipment  Notes. 


The  Central  Electric  Heating  Company,  of  New  York,  is  in 
receipt  of  an  order  from  the  Chicago  North  Shore  Street  Railway  Com- 
pany for  the  equipment  of  its  cars  with  the  American  electric  heater. 

The  Peckham  Motor  Truck  &  Wheel  Company,  of  Kingston, 
N.  Y.,  was  awarded  an  order  last  month  for  165  trucks  by  the  People's 
Traction  Company,  of  Philadelphia.  The  wheels  for  these  cars  will  be 
supplied  by  the  New  York  Car  Wheel  Works,  of  Buffalo,  N.  Y. 

The  Okonite  Company,  Ltd.,  13  Park  Row,  New  York,  is  do- 
ing a  good  business  in  its  famous  insulated  wires  and  cables,  and  reports 
that  its  August  sales  exceed  those  for  any  other  month  during  the  cur- 
rent year.  The  company  anticipates  an  excellent  fall  and  winter  busi- 
ness. 

"Electric  Power,"  of  New  York,  has  commenced  the  publica- 
tion of  an  index  to  current  periodical  technical  literature.  This  index 
gives  in  a  systematic  way  the  titles  to  the  principal  articles  which  have 
appeared  in  the  electrical  press,  with  brief  synopses.  This  department 
is  under  the  charge  of  Max  Osterberg,  E.  E. 

The  Ellis  Manufacturing  Company,  of  Philadelphia,  Pa.,  re- 
ports that  the  new  cars  for  the  Delaware  County  &  Philadelphia  Elec- 
tric Railway  Company,  the  contract  for  which  has  just  been  placed, 
will  be  fitted  with  Hansell  equalizing  motor  trucks.  These  trucks  are 
manufactured  by  the  Eliis  Company  for  either  electric  or  cable 
railways. 

The  Consolidated  Car  Heating  Company  of  Albany,  N.  Y. ,  has 
recently  received  a  contract  from  the  Union  Railway  Company,  of 
Providence,  R.  I.,  said  to  be  the  largest  contract  for  electric  heaters 
for  street  cars  ever  placed.  It  covers  the  equipment  of  200  cars.  The 
Consolidated  Car  Heating  Company  is  at  present  also  equipping  a  num- 
ber of  other  street  railways. 

The  Standard  Paint  Company,  of  New  York,  finding  its  busi- 
ness in  the  West  on  the  increase,  has  reopened  its  Western  office  at  S71 
The  Rookery,  Chicago.  This  will  be  in  charge  of  J.  C.  Shainwald. 
The  electrical  branch  of  the  Standard  Paint  Company's  business  in  the 
West,  will  continue,  however,  to  be  looked  after  by  the  Metropolitan 
Electric  Company,  of  Chicago. 

The  Paterson  Handle  Works,  of  Paterson,  N.  J.,  continue  to 
do  a  flourishing  business  in  their  specialties.  The  business  is  now 
under  the  management  of  E.  J.  &  W.  E.  Hopper,  instead  of  the  gen- 
tlemen whose  names  were  mentioned  in  our  last  issue.  They  are  mak- 
ing a  specialty,  among  other  things,  of  cobble  and  Belgian  rammers, 
which  are  mentioned  in  this  issue. 

The  Ball  Engine  Company,  of  Erie,  Pa.,  has  received  an  order 
from  the  Alameda,  Oakland  &  Piedmont  Electric  Railway,  Alameda, 
Cal.,  for  a  400  h.  p.,  tandem  compound,  condensing  Bail  engine.  The 
perfect  running  of  two  former  engines  furnished,  the  good  results  ob- 
tained, together  with  the  absolute  freedom  from  repairs,  has  decided 
the  Alameda  people  to  again  order  this  type  of  engine. 

James  Boyd  &  Brother,  of  14  North  4th  Street,  Philadelphia, 
have  added  to  their  established  business  in  belting,  packing,  hose,  etc., 
a  department  for  the  manufacture  and  sale  of  electric  railway  supplies. 
It  is  their  intention  to  carry  a  complete  stock  of  such  goods  after  Octo- 
ber 1.  This  department  will  be  in  charge  of  Samuel  L.  Nicholson, 
formerly  with  the  Short  Electric  Railway  Company  of  Cleveland,  O. 

George  Cradock  &  Company,  of  Wakefield,  Eng.,  whose  ropes 
have  been  making  exceptionally  good  records  in  this  country,  es- 
pecially on  the  tunnel  line  in  Chicago,  installed  a  rope  in  the  tunnel, 
May  10.  It  was  removed  September  8,  having  run  122  days.  The 
rope  was  a  Lang's  lay,  and  at  the  time  of  removal  there  was  not  a  broken 
wire  in  the  rope,  but  it  had  worn  so  much,  that  it  was  too  small  for  the 
grippers. 

The  Sterling  Supply  &  Manufacturing  Company,  of  New  York, 
is  doing  a  large  business  in  fenders,  registers  and  other  street  railway 
supplies  manufactured  by  it.  Among  its  recent  sales  the  company 
mentions  a  large  order  from  the  Columbia  Railway,  of  Washington.  D. 
C,  for  registers,  also  an  order  from  the  Metropolitan  Traction  Com- 
pany, of  New  York,  for  the  equipment  of  cars  of  the  Columbus  Avenue 
line.  The  company  has  also  received  a  number  of  additional  orders  from 
Yonkers. 


The  White-Crosby  Company,  of  Baltimore,  Md.,  has  been 
awarded  the  contract  for  the  proposed  electrical  subways  in  that  city. 
The  company's  bid  was  $63,487,  and  while  not  by  considerable  the 
lowest  bid,  was  regarded  as  the  best  on  account  of  the  excellence  of 
the  designs  submitted,  which  in  the  judgment  of  the  engineer  who 
reported  upon  the  various  plans,  were  the  most  complete  and  fulfilled 
the  requirements  of  the  specifications  more  nearly  than  those  submit- 
ted by  the  other  bidders. 

The  R.  A.  Crawford  Manufacturing  Company,  has  appointed  C. 
J.  Mayer,  of  Philadelphia  as  its  Eastern  representative,  and  C.  N. 
Wood,  of  Boston,  to  represent  the  company  in  the  New  England 
states  for  the  Crawford  pick  up  fenders  and  wheel  guard  fenders  for  all 
kinds  of  electric  and  cable  car  service.  The  company  has  also  just  re- 
ceived an  order  from  the  Paterson,  Passaic  &  Rutherford  Railway 
Company,  of  Paterson,  N.  J.,  for  the  equipment  of  i*s  cars  with  the 
Crawford  safety  appliances. 

The  Manufacturers'  Advertising  Bureau  &  Press  Agency, 
of  New  York  City,  which  is  presided  over  by  Benj.  R.  Western, 
has  just  issued  a  neat  little  pamphlet  entitled  "Advertising  for  Profit." 
Mr.  Western  makes  a  specialty  of  trade  journal  advertising,  and  num- 
bers among  his  customers  some  very  prominent  manufacturers.  The 
little  pamphlet  contains  a  list  of  these,  as  well  as  a  number  of  letters  of 
commendation  from  clients  on  the  one  hand  and  trade  journals  with 
which  Mr.  Western  has  done  business  on  the  other. 

Edward  P.  Thompson,  M.  E.,  and  Prof.  William  A.  Anthony 
have  established  a  firm  at  No.  5  Beekman  Street,  New  York,  to  act  as 
consulting  engineers  for  corporations,  cities,  architects,  etc.  The  firm 
will  make  a  specialty  of  electric  patent  and  engineering  cases.  Both 
members  of  this  firm  are  well  known,  Professor  Anthony  having  been 
for  fifteen  years  Professor  of  Physics  at  Cornell  University,  past  presi- 
dent of  the  American  Institute  of  Electrical  Engineers,  and  consulting 
electrician  of  the  Mather  Electric  Company,  and  Mr.  Thompson  a 
prominent  patent  attorney  and  expert  in  New  York  City. 

The  Harrisburg  Foundry  &  Machine  Works,  of  Harrisburgh, 
Pa.,  has  recently  published  a  series  of  handsome  circulars  which  are 
certainly  very  tasteful  and  artistic.  In  one  of  these  publications  the 
company  shows  views  of  the  Ide  and  Ideal  engines  direct  connected 
to  various  types  of  generators  and  dynamos.  These  are  taken  from 
photographs  of  actual  installations,  and  on  the  margin  of  each  page  is 
printed  a  sketch  of  the  plant  in  which  the  installation  was  made.  An- 
other publication  is  that  entitled  "  The  Harrisburgh  Double  Engine, 
Steam  Road  Roller."  This  is  handsomely  illustrated,  and  gives  in  ad- 
dition full  particulars  in  regard  to  the  rollers. 

The  Joseph  Dixon  Crucible  Company,  of  Jersey  City,  N.  J., 
has  recently  issued  a  little  circular  giving  a  record  of  service  tests  in 
hoisting  tackle  recently  made  by  Robert  Grimshaw,  M.  E.,  at  the 
Brooklyn  Navy  Yard.  Pulley  blocks  using  the  Dixon  waterproof 
graphite  grease  were  used,  and  the  report  states  that  this  lubricator  was 
employed  "as  it  is  the  best  adapted  for  anchor  handling  tackle,  which 
is  exposed  to  both  rain  and  sea  water.  Graphite  being  unaffected  by 
sea  water  or  extremes  of  temperature,  and  the  best  lubricant  for  bear- 
ings getting  heavy  loads  and  rough  usage,  is  admirably  adapted  for 
all  machinery  and  tackle  aboard  ship,  in  rigid,  temperate  or  torrid 
zones." 

The  Fiberite  Company,  of  Mechanicsvil.e,  N.  Y. ,  states  that 
among  the  roads  that  have  recently  adopted  and  made  large  purchases 
of  the  Medbery  insulation  are  the  following:  The  Buffalo  Street  Rail- 
way Company;  Union  Railway  Company,  Providence,  R.  I.;  Cumber- 
land Valley  Traction  Company,  Harrisburg,  Pa.;  Chicago  City  Railway 
Company;  Philadelphia  Traction  Company ;  Consolidated  Traction  Com- 
pany, Jersey  City,  N.  J.,  and  Montreal  Street  Railway  Company.  'I  he 
contractors  for  the  Pennsylvania  Traction  Company  are  using  the  Med- 
bery insulation  for  the  forty-five  miles  of  road  now  being  built  between 
Lancaster  and  Lititz.  The  North  and  West  Chicago  Railway  Com- 
panies have  also  adopted  the  Medbery  insulation  in  their  equipment. 

The  United  States  Car  Fender  Company,  Bennett  Building,  cor- 
ner Fulton  and  Nassau  Streets,  New  York,  of  which  Lampson  S.  Harri- 
son, of  South  Brooklyn,  N.  Y. ,  has  recently  been  elected  president,  has 
placed  on  the  market  a  new  fender  for  electric  and  cable  cars,  entitled 
the  Modemann  fender.  The  fender  when  not  in  use  is  folded  up  on 
the  dashboard  so  as  to  take  little  room  or  no  room  when  the  car  is 
housed.  When  in  operation,  however,  it  extends  in  front  of  the  car 
and  completely  protects  the  wheels.  It  is  also  provided  with  wings  on 
each  side,  covering  the  steps  of  the  car.  In  case  any  person  should 
fall  in  front  of  the  car  the  netting  will  collapse,  breaking  the  fall  and 
receiving  the  person  as  though  in  a  basket.  A  number  of  prominent 
railway  men  have  spoken  in  flattering  terms  of  the  fender. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn. ,  is  build- 
ing a  large  addition  to  the  machine  shops  of  Henry  R.  Worthington,  at 
Brooklyn,  N.  Y.  This  company  has  also  received  the  contract  for  an 
annealing  room  building  for  the  Naugatuck  Malleable  Iron  Comprny,  at 
Naugatuck,  Conn.  The  building  is  94  X  175  ft.,  with  brick  walls  and 
iron  roof  trusses  covered  with  corrugated  iron.  The  Berlin  Iron  Bridge 
Company  has  also  received  from  the  Union  Metallic  Cartridge  Com- 
pany, of  Bridgeport,  Conn.,  an  order  for  three  large  buildings,  and 
from  the  Larchmont  Electric  Company,  of  Mamaroneck,  N.  Y., the  con- 
tract for  its  power  station.  The  building  will  be  50  X  9°  ft-  The 
Berlin  Iron  Bridge  Company  reports  also  having  erected  for  the 
Mather  Electric  Company  anew  building  300  X  5°  ft.,  equipped  with 
improved  electrical  machinery,  and  a  forty  ton  electric  traveling  crane, 
especially  adapted  for  building  large  direct  connected  generators  for 
railway  work.  The  unfinished  castings  are  brought  in  at  one  end  of 
the  shop  and  are  loaded  on  the  cars  at  the  other  end  as  finished  gen- 
erators. 
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WESTERN  NOTES. 

The  Stirling  Company,  of  Chicago,  last  month  closed  a  contract 
with  the  West  Chicago  Street  Railway  Company  for  8,000  H.  p.  water 
tube  boilers.  This  is  said  to  be  the  largest  boiler  order  on  record,  and 
aggregates  nearly  $100,000. 

The  Fitzgerald-Van  Dorn  Company,  of  Lincoln,  Neb.,  reports 
that  business  has  been  very  satisfactory  so  far  this  year,  in  fact  much 
beyond  its  expectations.  The  company  is  continually  equipping  new 
roads,  and  from  every  source  letters  are  received  showing  the  universal 
satisfaction  resulting  from  the  use  of  the  Van  Dorn  coupler. 

Stiebel  &  Kisinger,  of  Cincinnati,  O. ,  report  that  they  are  hav- 
ing a  remarkable  rush  of  business,  on  account  of  which  they  have  been 
compelled  to  order  new  machinery.  They  make  a  specialty  of  wire 
connectors  and  other  electrical  appliances,  the  centrifugal  street 
sprinkler,  cable  carrying  sheaves,  brake  shoes,  car  wheels,  etc. 

The  Barney  &  Smith  Car  Company,  of  Dayton,  O.,  numbers 
among  its  recent  orders  one  for  fifty-five  cars  from  the  Metropolitan  West 
Side  Elevated  Railway  Company,  of  Chicago.  These  cars  will  be  forty- 
five  feet  in  length,  supplied  with  rattan  seats  extending  lengthwise  of 
the  car.  A  novel  feature  will  be  the  employment  of  steel  underframing, 
making  a  most  substantial  car. 

The  International  Register  Company,  of  Chicago,  111.,  has  pub- 
lished a  neat  pamphlet  (pocket  edition)  containing  a  short  description 
of  the  Pratt  portable  register  and  accompanied  by  copies  of  testimonials 
from  users  of  the  register.  These  show  a  unanimity  of  opinion  in 
regard  to  the  value  of  the  portable  register,  which  speaks  volumes  for 
the  device.  The  pamphlet  also  contains  a  partial  list  of  the  street  rail- 
ways using  the  register. 

The  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati, 
O.,  has  closed  a  contract  for  the  equipment  of  the  works  of  the 
Speeder  Cycle  Company,  of  New  Castle,  Ind.,  a  recent  corporation 
organized  for  the  purpose  of  manufacturing  a  patent  bicycle.  This 
company  is  now  erecting  quite  an  extensive  plant,  and  its  equipment 
will  include  engine  lathes,  turret  lathes,  screw  machines,  milling  ma- 
chines, grinding  machinery,  etc. 

The  Siemens  &  Halske  Electric  Company,  of  Chicago,  111.,  has 
just  issued  two  new  catalogues,  one  of  which  deals  with  generators  and 
motors,  "  Type  I,"  consisting  of  internal  pole  machines,  while  the  other 
deals  with  bipolar  generators  and  motors  known  as  "Type  L  H."  Both 
pamphlets  give  illustrations  and  descriptions  of  the  respective  machines, 
together  with  lists  of  the  prominent  plants  in  operation  and  under  con- 
struction using  the  Siemens  &  Halske  machines. 

The  Stilwell-Bierce  &  Smith- Vaile  Company,  of  Dayton,  O. , 
has  issued  in  pamphlet  form  the  extended  article  published  in  the  July 
issue  of  the  Street  Railway  Journal  on  the  water  power  plant  of 
the  Portland  General  Electric  Company.  This  pamphlet  contains 
twenty  very  fine  illustrations  of  the  Victor  wheels,  and  general  views  of 
the  Portland  plant,  together  with  some  illustrations  of  the  Stilwell- 
Bierce  factories  at  Dayton,  O.,  where  the  wheels  are  manufactured. 

L.  J.  Highland,  of  Chicago,  has  secured  the  contract  for  building 
and  equipping  the  Manchester  &  Northern  Railway  for  $296,000.  The 
road  will  extend  from  Manchester,  Adams  County.  O.,  north  via  West 
Union  to  Winchester  on  the  C.  P.  &  U.  R.  R.,  amounting  to  twenty- 
five  miles  of  construction.  It  will  be  built  on  the  county  turnpike 
most  of  the  way.  Fifty-six  and  sixty  pound  T  rail  will  be  used,  and  has 
already  been  contracted  for.  The  road  will  do  both  passenger  and 
freight  business,  using  thirty-six  foot  passenger  cars,  which  will  be 
equipped  with  Highland  motors,  with  a  maximum  speed  of  twenty 
miles  per  hour 

List  of  Street  Railway  Patents. 

U.  S.  Street  Railway  Patents  Issued  July  17,  1894,  to  Sep- 
tembr  4,  1894,  Inclusive. 

July  17. 

Electric  Railway  Supply  System — William  A.  Butler,  New  York, 
assignor  to  John  Gilmore  Boyd,  same  place.    No.  523,104. 
Covers  the  combination  in  an  electric  railway  system  of  overhead 

contact  devices  arranged  at  intervals  and  mechanically  connected  by  a 

guide,  with  an  elongated  conductor  carried  by  a  car  and  having  one  or 

more  guiding  devices  which  follow  said  guide. 

Conduit  Electric  Railway — Charles  D.  Jenney,  Indianapolis,  Ind. 
No.  523,146. 

Covers  the  combination  in  an  electric  conduit  system,  of  a  trolley 
frame  supported  on  swinging  links,  v/hereby  it  is  enabled  to  swing 
freely  in  one  direction,  and  a  conductor  bar  mounted  to  permit  a  vertical 
movement,  a  framework  carrying  said  conductor  bar  and  capable  of  a 
lateral  movement,  and  springs  attached  to  said  bar  and  to  said  frame 
and  operating  to  support  or  carry  a  portion  of  the  weight  of  said  bar. 
The  conductor  rail  is  placed  on  one  side  of  the  center  of  the  conduit 

Switchpoint  for  Street  Railways— Herbert  S.  Smith,  Brooklyn, 
assignor  to  himself ,  and  Frank  E.  Knight,  New  York.  No.  523.154, 
The  combination  with  a  switchpoint  having  a  downwardly  project 

ing  double  incline,  of  two  levers  pivoted  below  the  track  and  having 

inclines  that  act  against  the  double  incline  of  the  switchpoint,  and  a 

cross  lever  connecting  the  two  levers  at  one  end. 

Trolley — Joseph  Guzowski,  Chicago,  III.    No.  523,163. 

Covers  the  construction  in  a  trolley,  a  frame  having  an  oil  cham- 
ber, a  trolley  wheel  having  side  plates  and  an  independently  revoluble 
bushing  between  said  plates  provided  in  its  side  with  a  recess  or  groove, 
a  tube  or  duct  extending  from  said  oil  chamber  to  said  bushing,  and  a 


wick  dipping  into  said  oil  chamber  and  extending  through  said  tube  or 
duct  and  having  its  end  arranged  in  said  recess  or  groove. 

Supply  System  for  Electric  Railways— Edward  H.  Johnson,  New 
York,  and  Robert  Lundell,   Brooklyn,  assignors  to  the  Johnson 
Subtrolley  Company,  New  York.    No.  523,164. 
The  second  claim  for  this  patent,  which  has  seventeen  claims,  reads 
as  follows:  "  Inan  electric  railway  system  acurrent  feeder  or  main  insu- 
lated throughout  its  length,  a  series  of  sectional  trolley  conductors  ad- 
jacent thereto  and  provided  with  circuit  connections  and  means  for 
connecting  them  in  sequence  to  the  current  feeder  or  main;  a  second 
set  of  sectional  trolley  conductors  having  circuit  connections  with  elec- 
tro-magnetic switching  devices  for  connecting  the  first  set  of  sectional 
conductors  to  the  feeder  or  main,  in  combination  with  an  electrical 
generator,  having  one  pole  connected  to  the  current  feeder  or  main 
and  the  other  to  a  return  conductor  located  throughout  its  length 
between  the  two  sets  of  sectional  trolley  conductors." 

Supply  System  for  Electric  Railways— Edward  H.  Johnson,  New 
York,  and  Robert  Lundell,  Brooklyn,  assignors  to  the  Johnson 
Subtrolley  Company,  New  York,  No.  528,166 
Covers,  different  forms  and  details  of  No.  523,164. 

Supply  System  for  Electric  Railways — Edward  H.  Johnson,  New 
York,  and   Robert  Lundell,   Brooklyn,  assignors  to  the  Johnson 
Subtrolley  Company,  New  York.  No.  523,165. 
Covers,  different  forms  and  details  of  No.  523,164. 

Ventilator  for  Railway  Passenger  Cars — John  Krehbiel,  Cleve- 
land, O.,  No.  523,167. 

In  a  railway  car,  the  combination  with  the  roof  extending  un- 
broken entirely  across  the  car  of  a  furring  below,  and  extending 
across  the  roof  parallel  therewith  or  substantially  so,  and  forming  a 
chamber  between  and  a  ventilator  at  the  sides  adapted  to  communi- 
cate with  said  chamber. 

Electric  Railway  Crossing  Insulator — Henry  B.  Nichols  and 
Frederick  H  Lincoln,  Philadelphia,  Pa.  No.  523,172. 
Aa  electric  railway  crossing  insulator,  comprising  an  arm  of  insulat- 
ing material  having  channeled  metal  wings,  a  seat  of  insulating  material 
engaging  the  recessed  portion  of  said  arm  and  supporting  channeled 
metal  arms  formed  with  a  recessed  casting  provided  with  ends  engag- 
ing the  walls  of  the  recessed  portion  of  said  arm.  and  means  for  sup- 
porting and  preventing  displacement  of  said  wires  seated  to  the  chan- 
neled members  of  said  device. 

Guard  Rail  for  Street  Railways — Gleason  F.  Starkweather,  Chi- 
cago, 111.  assignor  to  the  Paige  Iron  Works,  same  place.  No. 
523,182. 

A  guard  rail,  for  railways  consisting  of  an  integral  piece  vertical 
on  one  side  from  top  to  bottom,  a  base  protruding  horizontally  out- 
ward from  the  other  side  of  the  web,  and  a  head  also  extending  out- 
ward from  the  web  at  the  upper  part  of  the  same  and  substantially 
parallel  with  said  foot  or  base. 

Conduit  Electric  Railway — John  W.  Eisenhuth,  San  Francisco,  Cal. 
No.  523,271. 

In  an  underground  system  for  electric  railways  the  combination  of 
supporting  chairs,  an  insulated  conduit,  mounted  thereon,  an  insulat- 
ing partition  dividing  said  conduit,  conducting  wires  mounted  on  each 
side  of  said  partition  in  said  conduit,  but  insulated  therefrom  and  a 
trolley  adapted  to  engage  said  conducting  wires. 

Electric  Rail  Bond. — James  G.  Hallas,  Waterbury,  Conn,  assignor 
to  the  Benedict  &  Burnham  Manufacturing  Company,  same  place. 
No.  523,278. 

A  bond  for  the  rails  of  electric  roads  consisting  of  a  body  of  uni- 
form size  having  one  or  more  coils  formed  from  the  metal  of  the  bond, 
ends  adapted  to  be  passed  through  adjoining  rails,  angular  shoulders 
formed  by  bending  the  metal  at  a  right  angle,  and  which  are  adapted 
to  be  set  up  against  the  under  sides  of  the  rails,  and  the  ends  of  the 
bonds  to  be  headed  down  on  the  upper  side  thereof. 

Bonding  Joint  for  Electric  Railways — Andrew  L.  Johnston,  Rich- 
mond, Va.    No.  523,284. 

The  combination  of  a  rail  having  a  tapered  perforation,  with  a 
bonding  wire,  a  sleeve  fitted  to  said  wire,  and  adapted  to  fit  snugly  in 
the  tapered  perforation  of  the  rail  and  having  a  flange  bearing  against 
one  side  of  the  rail,  and  a  nut  adapted  to  bear  against  the  opposite 
side  of  the  rail,  and  to  draw  the  tapered  sleeve  into  the  opening  in  the 
rail,  the  contact  area  of  the  connection  being  greater  than  the  cross 
sectional  area  of  the  bonding  wire. 

Electric  Railway — Henry  A.  Doty,  Janesville,  Wis.,  assignor  to 
Mary  E.  Doty,  same  place.    No.  523,306. 

In  an  electric  railway,  the  trolley  comprising  a  frame  or  body,  and 
conducting  shoes  on  opposite  sides  thereof,  the  shoes  being  arranged  in 
pairs,  each  pair  having  meeting  faces  and  diverging  ends  terminating 
in  coils  which  are  fastened  to  supports  on  the  trolley. 

Electric  Railway  System — Rudolph  M.  Hunter,  Philadelphia,  Pa., 
assignor  to  the  Thomson-Houston  Electric  Company  of  Boston, 
Mass.    No.  523,313. 

In  an  electric  railway  the  combination  of  a  generator  and  working 
conductors,  with  one  or  more  electric  lamps  arranged  in  one  or  more 
branch  circuits  in  shunt  connection  with  the  line  circuits,  and  one  or 
more  electric  lamps  arranged  in  series  with  the  line  circuits  or  work- 
ing conductors. 

Electrical  Conductor  for  Trolleys — John  W.  Eisenhuth,  San 
Francisco,  Cal.    No.  523,319. 

An  electric  conductor  for  trolleys,  etc.,  comprising  a  main  con- 
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ductor  and  a  series  of  short  tubular  conductors  surrounding  the  main 
conductor,  and  having  permanent  electrical  connection  therewith,  but 
being  partially  insulated  therefrom. 

July  24. 

Electric  Railway  System— Albert  C.  Crehore,  Ithaca,  N.  Y.  No. 
523.396- 

In  an  electric  railway  system,  the  combination  of  a  series  of  work- 
ing conductors,  a  series  of  electro-magnetic  switches  for  connecting 
the  same  to  the  line  normally  operated  by  current  taken  from  the 
power  line,  an  auxiliary  conductor  over  which  the  magnets  for  operat- 
ing said  switches  are  energized,  and  a  storage  battery  in  the  car  placed 
in  a  branch  around  the  switch  magnet,  and  charged  by  a  portion  of  the 
line  power  current  which  flows  in  the  motor. 

Fare  Register  and  Recorder — Charles   S.    Sergeant,  Winchester. 

and  Louis  J.  Hirt,  Boston,  Mass.    No.  523,446. 

The  combination  of  a  movable  trip  register  and  actuator  therefor 
with  counting  mechanism  operated  by  said  actuator,  and  the  movable 
support  for  the  said  counting  mechanism,  said  actuator  and  support  be- 
ing constructed  and  arranged  so  that  each  when  in  abnormal  position 
locks  the  other  from  movement. 

Electric  Snowplow — Louis  J.  Hirt,  Somerville,  Mass.    No.  523,471. 

The  combination  with  an  electrically  propelled  snowplow,  of  a 
metallic  truck  frame  consisting  of  metallic  side  bars,  each  comprising 
two  bars  and  end  bars  and  intermediate  cross  bars  firmly  secured  to- 
gether. 

Street  Car  Guard — Charles  A.  Barrett,  Maiden,  Mass.  No.  523,- 
507- 

In  a  street  car,  the  combination  of  a  guard  hinged  to  an  attach- 
ment on  the  car,  a  latch  adapted  to  engage  the  guard  above  its  pivotal 
center  and  hold  it  in  a  raised  position,  and  a  latch  displacing  or 
tripping  device  extending  to  a  position  to  be  operated  from  on  board 
the  car,  whereby  the  guard  may  be  released  and  allowed  to  drop  to 
operative  position. 

Car  Fender — Franklyn  S.  Hogg,  New  York,  assignor  to  himself  and 
Barton  B.  Higgins,  same  place.    No.  523,526. 

The  combination  with  the  fender  having  a  forwardly  and  an  up- 
wardly extending  portion  and  means  for  pivoting  the  fender  to  a  car 
truck,  of  sliding  rods  engaging  the  rear  side  of  said  upwardly  extend- 
ing portion,  bearings  in  which  the  rods  slide,  nuts  on  the  rods  in  front 
of  the  bearings  for  adjusting  the  forwardly  extending  portion  toward 
and  from  the  roadbed,  and  springs  forcing  the  upwardly  extending 
member  rearwardly. 

Car  Fender — Eldridge  J.  Smith,  Washington,  D.  C,  assignor  to  the 
Automatic  Car  Fender  Company,  same  place.  No.  523,551. 
The  combination  of  a  vertically  swinging  pick  up  fender,  com- 
posed of  a  number  of  independently  movable  fingers  extending  forward 
from  a  suitable  support,  finger  raising  mechanism  and  trip  devices  for 
holding  the  finger  raising  mechanism,  and  maintaining  the  fender  fingers 
in  their  raised  position  until  an  obstruction  is  encountered  which  actu- 
ates the  trip  devices. 

Trolley  Catcher — Edwin  M.  Drummond,  Louisville,  Ky.,  assignor 
of  one-half  to  Joseph  O.  Haddox,  same  place.  No.  523,625. 
A  trolley  pole  support  comprising  a  trolley  pole  or  pole  socket,  an 
independently  movable  spring  held  ratchet  segment,  a  locking  pawl 
therefor,  and  a  connection  between  the  pole  or  pole  socket  and  the 
said  ratchet  which  is  adapted  to  trip  the  said  locking  pawl. 

Grip  Slot  Closer — Frederick  W.  Gremmels,  Kansas  City,  Mo.,  as- 
signor of  one-half  to  Andrew  Hamilton,  same  place.  No-  523,636. 
In  a  grip  slot  cover,  the  combination  with  the  grip  rails,  casing 
located  upon  the  grip  slot  rails,  and  having  the  inwardly  and  down- 
wardly inclined  chambers  opening  at  their  inner  sides  and  above  the 
grip  slot,  cover  plates  mounted  in  said  chambers,  and  springs  also 
mounted  in  said  chambers  and  holding  the  cover  plates  yieldingly  to- 
gether at  their  inner  margins. 

July  31. 

Fare  Register  for  Street  Cars — Edmund  H.  Duchemin,  Newbury- 
port,  Mass.    No.  523,660. 

A  duplex  fare  register  with  a  curved  oblong  case  and  dial  plate 
having  the  circular  dial  scales  of  the  totalizer  at  one  end,  a  curved 
oblong  slot  for  sighting  the  trip-indicating  disk  in  the  opposite  end, 
together  with  mechanism  for  operating  same. 

Life  Guard  for  Street  Cars — George  A.  Parmenter,  Cambridge,  and 
Charles  S.  Gooding,  Brookline,  Mass.,  assignors  to  the  Parmenter 
Car  Fender  Company  of  Maine.    No.  523,683. 

A  life  guard  consisting  of  a  scoop  pivoted  to  swing,  combined  with 
a  mechanism  for  automatically  depressing  said  scoop,  and  with  a  stop 
behind  the  upper  end  of  said  scoop,  which  when  the  lower  end  is  de- 
pressed will  securely  hold  it  in  position. 

Car  Fender — Edgar  Thomas,  Pittsburgh,  assignor  of  one-half  to  Philip 
M.  Amberg,  Allegheny.  Pa.    No.  523,693. 

A  car  fender  comprising  one  fixed  and  one  movable  member  piv- 
oted together,  the  latter  provided  with  a  rearwardly  extended  arm,  a 
vertically  adjustable  hanger  co-operating  with  said  arm,  and  a  verti- 
cally disposed  cushion  acting  on  the  said  arm  to  normally  keep  it  in 
engagement  with  the  hanger. 

Fare  Register — Leo  Ehrlich,  St.  Louis,  Mo.    No.  523,930. 

A  fare  register,  the  combination  of  a  trip  register,  two  or  more 
permanent  registers,  means  for  connecting  the  trip  register  at  will  with 
either  one  of  the  permanent  registers,  and  a  single  handle  or  operating 
device  for  actuating  the  trip  register  and  controlling  its  connection  with 


the  permanent  registers,  whereby  said  device  may  be  operated  to  actu- 
ate the  trip  register  and  either  one  of  the  permanent  registers  at  will. 

August  7. 

Trolley  Wire  Support — Levi  Yakel,  Allegheny,  Pa.    No.  524,014. 

An  electric  insulator  combining  a  bolt,  the  lower  end  of  which  is 
adapted  to  be  secured  to  a  fin  for  an  electric  wire,  a  series  of  asbestos 
and  mica  disks  alternately  strung  thereon,  a  ring,  a  cap  adapted  to  be 
secured  thereto  and  means  of  securing  said  bolt  in  said  ring  and  cap. 

Trolley  for  Electric  Cars  —George  C.  Bourdereaux,  Peoria,  111. 
No.  524,01  7. 

A  trolley  consisting  of  a  fork  constructed  of  two  separable  parts 
having  enlarged  hollow  heads,  bearing  blocks  retained  within  said 
heads,  a  shaft  having  tapering  ends  let  into  the  said  blocks,  and  a  trol- 
ley wheel  mounted  upon  the  shaft  and  composed  of  two  separable 
halves  enclosing  a  ring. 

Conduit  Electric  Railway — Rudolph  M.  Hunter,  Philadelphia,  Pa., 
assignor  to  the  Thomson-Houston  Electric  Company ,  of  Connecti- 
cut.   No.  524,025. 

In  an  electric  railway,  the  combination  of  a  working  conductor' 
arranged  along  the  railway,  an  electrically  propelled  vehicle,  an  elec- 
tric motor  for  said  vehicle  connecting  with  the  power  or  drive  wheels, 
and  an  independent  truck  propelled  by  said  vehicle  having  a  collector 
making  contact  with  the  conductor. 

Motor  Suspension  for  Railway  Work — Edwin  W.  Rice,  Jr.,  Lynn, 
Mass.,  assignor  to  the  Thomson-Houston  Electric  Company,  of 
Conneecticut.    No.  524,117. 

In  an  electric  railway  motor,  a  supporting  frame  sleeved  on  the 
car  axle  and  consisting  of  two  side  and  two  cross  pieces  formed  in  one 
piece,  one  of  such  yoke  pieces  constituting  the  yoke  piece  or  bar  for  the 
field  magnet  of  the  motor. 

Car  Fender — Alexander  Kidd,  Brooklyn,  assignor  of  one-half  to  Rob- 
ert Wood,  New  York.    No.  524,175. 

A  car  fender  comprising  a  series  of  members  which  are  coupled 
together  and  held  by  yielding  tension  devices  to  present  a  continuous 
barrier  in  advance  of  the  car  wheels  both  when  in  their  normal  posi- 
tion and  when  moved  laterally  with  respect  to  the  track  by  contact  with 
an  obstacle  in  the  path  of  the  fender. 

Fender  for  Tram  Cars — William  Dryden  Brooklyn.  N,  Y.  No. 
524,198. 

A  safety  guard  for  tram  cars  consisting  of  a  body,  a  fender  located 
in  the  forward  lower  portion  of  the  body  and  spring  controlled  doors  or 
gates  located  above  the  fender  and  constituting  the  upper  front  of  the 
body. 

Street  Railway  Car  Fender  or  Guard— Emil  Kemnitz,  Memphis, 
Tenn.     No.  524,207. 

A  fender  comprising  a  body  provided  with  upright  rollers  arranged 
practically  in  the  form  of  the  arc  of  a  circle  of  large  diameter,  that  is, 
avoiding  marked  prominence  at  any  portion  of  the  curve. 

Insulated  Trolley  Wire  Support — Frank  M.  Zimmerman,  Detroit, 
Mich.    No.  524,232. 

In  an  insulating  trolley  wire  support,  the  combination  of  an  outer 
shell,  a  central  screw  threaded  nut  secured  to,  but  spaced  from,  said 
shell  by  an  insulating  disk,  a  supporting  stirrup  engaging  with  said 
nut,  and  a  saddle  piece  adapted  to  form  a  grip  therewith. 

Electric  Railway  Pole  Ratchet — Thomas  J.  McTighe,  New  York, 
assignor,  by  mesne  assignments,  to  Frederick,  K,  Fitch,  same 
place.    No.  524,282. 

A  metallic  pole  ratchet  in  combination  with  a  metallic  clamping 
device  for  attachment  to  the  pole,  and  insulation  electrically  separating 
the  ratchet  from  the  clamping  device. 

Trolley  Wire  Circuit  Breaker — Thomas  J.  McTighe  and  Sumner 
W.  Childs,  New  York,  assignors,  by  mesne  assignments,  to  Fred- 
erick F.  Fitch,  same  place.  524,283. 

A  trolley  wire  circuit  breaker  composed  of  two  end  castings  united 
by  two  lateral  parallel  insulated  rods  fixed  in  said  castings,  but  insulated 
therefrom. 

August  14. 

Car  Fender — James  T.  Duff,  Pittsburgh,  Pa.    No.  524,316. 

The  combination  with  a  car,  of  a  fender  comprising  a  frame  hav- 
ing its  rear  edge  pivotally  connected  to  the  car  and  adapted  to  have 
its  forward  end  lowered  into  a  position  adjacent  to  the  rails,  an  apron 
carried  by  said  frame,  and  a  second  apron  arranged  transversely  of  the 
car  in  rear  of  the  fender,  and  means  for  operating  the  fender. 

Electric  Railway  System — Theodore  B.  Wilcox  and  Henry  Wilcox, 
Newark,  N.  J.    No.  524,366. 

In  an  electric  railway  system,  a  surface  plate  adapted  to  be  charged 
by  an  independent  magnet,  a  main  wire  leading  to  the  said  plate,  and 
connected  by  a  branch  to  a  movable  magnetic  contact  maker  within  the 
said  plate,  one  or  more  magnets,  carried  by  a  motor  car,  for  actuating 
the  said  contact  maker,  and  charging  the  said  surface  plate,  the  exposed 
portion  of  said  plate  consisting  of  parts  made  respectively  of  magnetic 
and  of  non-magnetic  material  insulated  from  each  other. 

Electro-Magnetic  Contact  Making  Device  for  Electric  Rail- 
way Systems — Theodore  B.  Wilcox  and  Henry  Wilcox,  Newark, 
N.  J.    No.  524,367. 

Electro-magnetic  contact  device  for  use  with  No.  524,366. 

Electric  Railway  System — Theodore  B.  Wilcox  and  Henry  Wilcox, 
Newark,  N.  J.    No.  524,368. 
Covers  different  forms  of  No.  524,366. 
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Controller  for  Electric  Motors— Joseph  H.  Jenkins,  Lynn,  as- 
signor to  the  General  Electric  Company,  Boston, Mass.  No.  524,385. 
A  controller  for  electric  motors  comprising  an  actuating  shaft  or 
spindle  mounted  in  suitable  bearings,  a  circuit  modifying  device  car- 
ried by  said  shaft  and  means  for  removing  such  device  from  the  shaft, 
without  removing  the  shaft  from  its  bearings. 

Controller  for  Electric  Motors — William  B.  Potter,  Lynn,  as- 
signor to  the  General  Electric  Company,   Boston,   Mass.  No. 

The  combination  in  an  electric  controller,  of  a  switch  having  a 
multiplicity  of  contacts,  and  a  blow-out  magnet  having  a  common  pole 
piece  extending  from  a  common  core  to  points  adjacent  to  the  several 
circuit  breaking  points  of  the  switch. 

Radial  Car  Truck— William  Robinson,  Boston,  Mass.    No.  524,402. 

The  combination  of  a  car  frame,  a  main  truck  frame,  a  radial 
frame  pivotally  connected  to  said  main  truck  frame,  and  one  or  more 
radiating  pins  or  equivalent  mechanical  devices  secured  to  said  car 
frame  outside  of  the  longitudinal  center  thereof,  said  pins  or  devices 
engaging  said  radial  frame  and  guiding  and  controlling  the  swiveling 
movement  thereof  relatively  to  said  main  truck  frame. 
Conduit  Cleaning  Device — Charles  O.  Ehlert,   New  York.  No. 

524  434- 

A  device  or  apparatus  for  cleaning  the  interior  of  slotted  under- 
ground conduits  suitable  for  electric  railways,  carried  by  an  electrically 
propelled  vehicle  adapted  to  move  above  said  conduits,  consisting  of 


NO.  524,434. 


one  or  more  sweeping  brushes  or  brooms  suspended  within  the  con- 
duit from  points  upon  the  car,  remote  from  each  other,  and  con- 
nected thereto  by  self  adjusting  connections,  whereby  the  said  sweep- 
ing brooms  can  be  adjusted  to  curved  sections  of  said  conduit. 

Trolley  Wheel  and  Support — David  R.  Thomas,  Baltimore,  Md.. 
assignor  of  one-half  to  William  E.  Harendt,  same  place.  No.  524, 
517. 

The  combination  with  a  trolley  yoke,  of  a  wheel  journaled  therein, 
a  plug  in  each  end  of  the  bore  of  the  wheel,  the  outer  ends  of  which  plugs 
are  each  provided  with  a  shoulder  to  fit  against  the  side  of  the  wheel, 
and  the  inner  ends  of  the  plugs  being  at  a  distance  from  each  other, 
each  plug  being  provided  with  an  axial  opening,  and  a  pin  adjustably 
secured  in  the  outer  end  of  each  arm  of  the  yoke,  the  inner  end  of 
which  pin  fits  within  the  outer  end  of  the  axial  opening  of  its  respec- 
tive plug  and  forms  a  support  or  journal  for  the  wheel. 

Device  for  Operating  Street  Railway  Switches — Carl  E.  R  Chris- 
tensen,  Brooklyn,  N.  Y.  No.  524,540. 

A  switch  operating  device  adapted  to  be  mounted  on  the  platform 
of  a  car,  comprising  a  guide  socket  with  a  laterally  flared  bore,  a  stem 
mounted  non-rotatively  in  the  bore  of  the  guide,  a  head  piece  on  the 
upper  end  of  said  stem,  a  wedge  of  clam  shell  form  on  the  lower  end 
of  said  stem,  and  a  retracting  spring. 

Automatic  Circuit  Breaker — Anatole  C.  Carles,  Portland  Me.,  No. 
524.630- 

In  a  circuit  breaker  for  broken  electric  wires,  a  metallic  bridge 
supported  in  a  suitable  case  and  insulated  therefrom,  a  pivoted  carrier 
mounted  in  said  case,  a  circuit  breaking  rod  having  an  inclined  end  set 
in  said  carrier  and  insulated  therefrom,  the  inclined  end  of  said  car- 
rier having  a  plate  pivotally  attached  thereto  and  adapted  to  rest 
loosely  upon  said  metallic  bridge,  but  adapted  to  be  disconnected 
therefrom  by  the  breaking  of  the  wire. 

Insulating  Turnbuckle — Louis  McCarthy,  Boston,  Mass.  No  524,684. 

An  insulator  comprising  two  shells  having  oppositely  projecting 
connections  placed  within  the  same  and  insulated  therefrom,  a  turn- 
buckle  device  having  the  opposite  ends  of  the  same  placed  within  the 
respective  shells  and  insulated  from  each  of  the  said  connections  by  an 
interposed  mass  of  insulating  material. 

August  21. 

Street  Car  Fender — Thomas  C.  Rice,  Worcester,  Mass.  No.  524,- 
734- 

A  shield  attachment  for  a  street  car  adapted  to  be  attached  to  and 
extend  in  an  upright  position  at  the  end  of  the  car,  and  consisting  of  a 
wire  netting  or  cushion  surface  curved  or  bowed  outwardly,  and  pro- 
vided with  a  spring  or  resistance  device  upon  its  inner  surface  to  engage 
the  buffer,  or  other  projecting  part  of  the  car. 

Sanding  Device  for  Cars — Henry  F.  Rooney,  Randolph,  assignor 
of  one-half  to  Mary  Chisholm,  Boston,  Mass.  No.  524,735. 
A  sanding  device  for  cars,  comprising  sand  tubes  uniting  in  front 
in  a  single  tube,  the  closures  at  their  rear  ends  actuated  by  levers,  rods 
extending  from  said  levers  to  an  actuating  lever  in  convenient  position 
for  the  driver,  springs  holding  the  closures  normally  against  the  mouths 
of  the  sand  tubes,  and  shaking  devices  extending  longitudinally  in  the 
sand  tubes,  and  with  their  front  ends  secured  to  a  rod  or  bar  connecting 
with  an  actuating  lever  in  convenient  position  for  the  driver. 

Electric  Railway  Supply  System — Malone  Wheless,  Washington, 
D.  C.    No.  524.773- 

An   electrical  railway  system   comprising  a  car  provided  with 
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a  pair  of  shoes  insulated  from  each  other  and  from  the  body  of  the  car, 
a  source  of  electrical  supply  having  its  opposite  poles  connected  to 
said  shoes  respectively,  and  a  motor  connected  by  one  of  its  poles 
to  one  of  said  shoes  only,  and  having  its  opposite  pole  connected  to 
one  of  the  track  rails  in  combination  with  track  terminal  pins  in 
pairs  held  in  boxes  set  at  such  intervals  apart  that  the  contact  shoes  on 
the  car  will  reach  one  pair  before  they  leave  the  other,  a  table  and 
feeder  therefrom  connected  to  those  track  terminals  through  which  the 
motor  circuit  is  completed,  normally  open  contacts  in  each  feeder  con- 
nection, an  armature  for  closing  said  contacts,  a  pick  up  magnet  for 
each  armature,  having  its  energizing  coil  connected  to  its  appropriate 
pair  of  track  terminal  pins  whereby  when  the  car  shoes  meet  a  pair 
of  track  terminals  a  circuit,  including  the  pick-up  magnet  of  those  ter- 
minals, and  the  source  of  electrical  supply  on  the  car  will  be  closed, 
with  the  result  of  energizing  the  pick-up  magnet  and  thus  closing  the 
normally  open  contacts  in  the  feeder  connection  appropriate  to  the  track 
terminals  on  which  the  car  shoes  rest. 

Controller  for  Electric  Cars — Marion  B.  Monroe,  New  Orleans, 
La.    No.  524,785. 

In  an  electric  car,  the  combination  of  a  motor,  a  source  of  electric 
supply,  a  rheostat  arranged  in  an  electric  circuit  between  the  source  of 


NO.  524,785. 


supply  and  the  motor,  a  vertically  movable  plunger  arranged  in  the 
electric  circuit  and  contacting  with  the  rheostat  and  a  suitable  means 
for  moving  the  said  plunger. 

Electric  Railway  Car — John  C.  Henry,  Westville,  N.  J.    No.  524,- 

823. 

An  electric  car  having  at  one  end  a  swiveling  bogie  and  at  the 
other  end  a  swiveling  pony  truck,  a  motor  mounted  on  the  pony  truck 


NO.  524,823. 


and  a  tongue  projecting  from  said  pony  truck  and  connected  with  the 
bogie  by  an  attachment  allowing  it  to  have  lateral  play. 

Car  Fender — James  Rumrell,  Boston,  Mass.    No.  245,841. 

A  car  fender  provided  with  spring  actuated  grasping  and  retaining 
devices,  the  latter  being  mounted  at  the  ends  to  slide  in  the  arms  of  the 
fender. 

Fender  for  Trolley  or  Other  Cars — Elmer  Bockman  and  Joseph 
E.  Hagan,  Philadelphia,  Pa.    No.  524,883. 

A  frame  having  a  cross  bar  hinged  to  an  arm  pivotally  mounted 
on  a  support,  hangers  on  said  frame  with  wheels  on  their  lower  ends, 
wheels  on  the  sides  of  said  frame,  and  a  roller  in  front  of  the  same 
having  a  vertical  play  in  its  journal  bearings. 

Car  Fender — Robert  Thomson,  Brooklyn,  N.  Y.,  assignor  of  one- 
fourth  to  Joseph  Norwood,  same  place.  No.  524,918. 
The  combination,  with  a  car  fender  and  two  braced  arms  rear- 
wardly  extended  from  standards  on  the  fender,  of  two  sets  of  clamping 
boxes  at  the  ends  of  the  car  along  its  sides,  and  keeper  wedges  adapted 
to  slide  into  slots  of  the  front  boxes  and  clamp  upon  collars  on  the 
arms. 

Electric  Railway  Supply  System— James  F.  Cummings,  Detroit, 
Mich.,  assignor  of  one-half  to  Eugene  M.  Engelman  Milwaukee, 
Wis.    No.  524,976. 

In  an  electric  power  system  for  railways,  the  combination  with 
two  insulated  supply  conductors,  two  distributing  conductors  divided 
into  sections  independently  connected  by  feeders  to  main  supply  con- 
ductors, of  a  switch  at  a  central  station  having  contacts  connected  by 
independent  test  lines  with  the  sections  of  the  distributing  conductor, 
an  independent  source  of  electricity  having  one  terminal  connected  to 
the  movable  contact  of  the  switch  and  the  other  to  the  ground  and  an 
electric  indicating  device  in  circuit  with  said  source  of  electricity. 

August  28. 

Trolley—  Naaman  W.  Haskins,  Brooklyn,  N.  Y.    No.  525,015. 

Covers  a  trolley  having  a  plurality  of  grooved  annular  bearings 
formed  at  right  angles  to  a  common  axis. 

Trolley  Wire  Switch  and  Crossing — Naaman  W.  Haskins,  Brook- 
lyn, N.  Y.  No.  525,016 

Covers  a  switch  and  crossing  suitable  for  use  with  a  trolley  wheel 
made  in  the  form  described  in  the  previous  patent. 
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Device  for  Prevention  of  Accidents  on  Street  Cars,  etc. — 
Alexander  McKerlie,  Hamilton,  Canada.  No.  525,055. 
This  device  has  front  projecting  side  arms  which  have  a  front 

bearing  provided  with  a  cap.    The  through  angle  shaft  in  the  bearings 

is  equipped  with  brush  roller  or  blades  at  each  side  of  a  centrally 

located  chain  wheel. 

Combined  Car  Fender  and  Brake — Hampton  W.  Evans,  Philadel- 
phia, Pa.  No.  525,071. 

This  is  a  combination  in  a  car  having  wheels  and  brake  shoes 
adapted  to  engage  therewith  and  a  brake  operating  lever,  of  a  fender 
provided  with  a  frame  having  bent  ends  or  wings.  The  frame  is 
secured  to  movable  arms  connected  with  the  truck  frame  of  the  car. 
There  are  springs  in  movable  engagement  with  the  arms  of  the  fen- 
der for  supporting  the  same  at  an  angle  from  the  truck  frame  and 
above  the  track  rails,  toggle  and  bell-crank  mechanisms  on  each  side 
of  the  car  in  connection  with  said  fender  and  brake  shoes.  The  con- 
struction and  arrangements  are  such  that  the  brake  shoes  are  either 
applied  by  means  of  the  brake  operating  lever  or  automatically  by 
means  of  the  fender  under  the  .impact  of  an  object  brought  against  the 
same. 

Safety  Guard  for  Street  Cars — William  H.  Rice,  Rochester  N.  Y. 
No.  525,115. 

There  is  a  supporting  frame  with  a  roller  at  the  outer  end  of 
the  frame  provided  with  spring  sprockets  which  stand  eccentrically  to 
the  roller.  A  flexible  guard  is  attached  at  one  end  to  the  sprockets  and 
is  partially  wound  thereon,  and  at  the  other  to  the  car. 

Means  for  Mounting  and  Driving  Dynamo-Electric  Machines — 
Andrew  L.  Riker,  New  York.  No.  525,118. 

This  is  the  combination  with  the  armature  pulley  and  driving  pulley 
of  a  belt  for  transmitting  motion  from  one  to  the  other.  There  is  a 
swinging  idler  around  which  one  side  of  said  belt  is  looped,  so  that  the 
pull  of  the  latter  operates  to  draw  said  idler  against  the  armature  pulley, 
gripping  the  belt  against  the  same,  and  means  for  automatically  tak- 
ing up  the  slack  in  the  other  side  of  the  belt. 

Circuit  Breaker — Cummings  C.  Chesney,  Pittsfield,  Mass.,  assignor 
to  the  Stanley  Laboratory  Company,  same  place.  No  525,134. 
A  pivoted  bridge  piece  is  adapted  to  be  placed  and  maintained  in 
engagement  with  said  terminals.  There  is  a  pivoted  weight  engaging 
with  the  bridge  piece,  but  having  a  determined  range  of  movement 
independent  of  the  same,  and  a  tripping  device  is  provided  for  holding 
the  weight  in  an  elevated  position  against  the  force  of  gravity. 

Car  Fender — Charles  E.  Struck,  Newark,  N.  J.,  assignor  of  one-half 
to  John  A.  Baldwin,  same  place.   No.  525,167. 

This  is  the  combination  with  the  platform  of  a  car  of  a  bumper 
pivotally  secured  to  the  car  in  front  of  the  platform,  and  a  knuckle 
connecting  the  lower  extremity  of  the  bumper  with  the  platform. 

Station  Indicator — Athean  C.  Allyn,  Boston,  Mass.  No.  525,176. 

A  roller  and  curtain  of  nippers  are  pivoted  to  the  roller  and 
adapted  to  extend  over  the  curtain  and  clamp  the  same  against  the 
roller.  The  nippers  have  flanges  projecting  on  the  outer  sides  of  their 
pivots,  and  a  fixed  cam  having  a  section  which  co-acts  with  said  flanges, 
moves  the  nippers  against  the  roller  and  a  tapered  blade  over  which 
the  flanges  may  lake  when  the  nippers  move  away  from  the  roll- 
er, and  springs  impel  the  nippers  away  from  the  rollers. 

Safety  Fender  for  Tram,  Electric  or  Cable  Cars — Henry  S. 
Robins  Philadelphia,  Pa.  No.  525,233. 

The  fender  has  a  frame,  a  yielding  bed,  carried  by  the  frame  and 
a  tubular  guard  formed  of  soft,  elastic  or  yielding  material.  The  guard 
is  located  at  the  forward  portion  of  the  bed,  and  means  are  provided 
for  holding  said  tubular  guard  expanded. 

Street  Car — William  F.  S.  Robinson,  Somerville,  Mass.  No.  525,- 
281. 

The  car  has  a  guard  situated  in  front  of  the  dashboard  and  extend- 
ing substantially  across  it  and  adapted  to  be  raised  from  a  position  in 
front  of  the  bunter  to  a  position  above  and  clearing  the  bunter,  and  to 
be  sustained  in  either  of  said  positions. 

Car  Fender — William  F.  S.  Robinson,  Somerville,  Mass.  No.  525,- 
285. 

The  fender  is  adapted  to  run  on  the  track  in  front  of  the  car.  A 
pivoted  connection  between  the  fender  and  truck  consists  essen- 
tially of  a  substantially  horizontal  tube  or  cylinder  pivoted  at  its  front 
end  to  the  fender  and  a  rod  pivotally  connected  at  its  rear  end  with  the 
truck.    At  its  front  end  is  a  piston  playing  in  said  tube. 

September  4. 

Controlling  Device  for  Electric  Railway  Cars — William  H. 
Conrad,  Lebanon,  Pa.,  assignor  of  two-thirds  to  Jacob  M.  Shenk 
and  Willim  P.  Coldren,  same  place.    No.  525,336. 
The  combination  of  an  electric  switch,  a  shaft  provided  with  means 
for  turning  on  and  off  the  current,  a  revoluble  sleeve  secured  to  said 
shaft,  a  ratchet  wheel  secured  to  the  sleeve,  a  pawl,  and  an  arm  on  the 
shaft  to  release  the  pawl  and  a  brake  chain  attached  to  said  sleeve. 

Controller  for  Electric  or  Other  Motors — Elmer  A.  Sperry, 
Cleveland,  O. ,  assignor  to  the  Sperry  Electric  Railway  Company, 
of  Ohio.    No.  525,394. 

In  combination  with  electric  machines,  an  electric  circuit,  an  oper- 
ating handle,  means  connected  with  such  operating  handle  for  varying 
the  electric  conductivity  of  such  circuit,  another  and  separate  operating 
handle,  means  also  connected  with  it  for  varying  the  conductivity  of  an 
electric  circuit,  each  handle  having  a  zone  or  position  known  as  its 
critical  position,  the  arrangement  being  such  that  by  manipulation  of 
either  handle  to  or  from  such  critical  position,  the  conductivity  is  gradu- 


ally increased  or  decreased,  in  combination  with  interlocking  devices 
between  the  handles,  whereby  either  is  locked  when  the  other  is  out  of 
said  critical  position. 

System  and  Apparatus  for  Control  of  Electric  Machines — 
Elmer  A.  Sperry,  Cleveland,  O.,  assignor  to  the  Sperry  Electric 
Railway  Company,  of  Ohio.    No.  525,395. 

The  combination,  with  a  motor,  of  a  current  supply,  means  for 
gradually  increasing  the  current  in  the  motor  circuit  from  such  supply, 
up  to  some  predetermined  point,  means  for  then  decreasing  the  counter 
electro-motive  force  at  constant  speed  of  such  motor  and  simultaneously 
decreasing  the  current  flowing  in  the  motor  circuit  from  said  supply,  as 
compared  with  that  flowing  previous  to  said  change  in  the  counter 
electro-motive  force,  and  means  whereby  the  current  in  the  motor  cir- 
cuit may  be  gradually  increased  from  this  point. 

Electric  Railway  System — Francis  B.  Badt,  Chicago,  111.  No. 
525.480. 

The  combination  of  a  movable  vehicle  with  a  motor  transformer 
thereon  adapted  to  be  operated  by  an  external  multiphase  supply  cir- 
cuit, conductors  leading  from  this  supply  circuit  to  such  movable  vehi- 
cle, one  or  more  direct  current  motors  on  such  vehicle  attached  or 
geared  to  the  vehicle  axle  or  axles,  and  connections  from  the  motor 
transformer  to  such  direct  current  motor  or  motors. 

Electro-Magnetic  Car  Brake — Robert  T.  Murray  and  Charles  M. 
Allen,  San  Francisco,  Cal.    No.  525,505. 

A  brake  for  railway  cars,  consisting  of  vertically  moving  brake 
shoes  adapted  to  form  contact  with  the  line  of  rails,  and  an  electro- 
magnet which  carries  the  brake  shoes  and  moves  with  them,  independ- 
ent coils  surrounding  the  core  of  the  magnet,  said  coils  being  connected 
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in  series,  and  with  switch  plates  arranged  about  a  center,  a  lever  pivoted 
at  this  center  and  movable  to  make  connection  between  the  various 
pairs  of  plates,  whereby  the  power  of  the  magnet  is  increased,  dimin- 
ished or  destroyed. 

Car  Fender — Thomas  Ross,  Westerly,  R.  I.  Filed  March  8,  1894. 
No.  525,516. 

The  combination  with  a  car  dasher  of  a  fender  composed  of  an 
upright  member  and  a  pilot  member  pivotally  secured  together,  each 
being  formed  of  strips  of  spring  metal,  the  strips  of  the  upright  mem- 
ber curving  over  at  the  top  and  being  furnished  with  roller  bearings  at 
their  ends. 

Electro-Magnetic  Tractile  Device — Charles  M.  Allen,  San  Fran- 
cisco, Cal.,  assignor  of  one-half  to  Robert  Murray,  same  place. 
No.  525.523. 

A  means  for  increasing  the  tractile  force  of  motors,  consisting  of 
an  electro  magnet  or  magnets  vertically  movable  towards  and  from  the 
rails,  and  movably  inclined  planes  engaging  the  magnet  or  magnets  for 
raising  them,  the  latter  being  depressed  by  gravitation  or  attraction 
when  energized. 

Conduit  Electric  Railway  System — Oscar  A.  Enholm.New  York. 

assignor  to  W.  Dean  Smith,  same  place.    No.  525,539. 

An  underground  electric  railway  system  comprising  a  main  con- 
ductor, an  auxiliary  conductor  composed  of  separate  or  insulated  sec- 
tions, switch  mechanism  for  connecting  said  sections  successively  with 
the  main  conductor,  and  positive  mechanism  connecting  said  switch 
mechanisms  together  so  that  the  operation  of  one  switch  to  close  the 
circuit  from  the  main  conductor  to  an  auxiliary  conductor  section  will 
mechanically  operate  to  cut  out  another  of  said  sections  from  circuit 
with  the  main  conductor. 

Street  Car  Truck — Ferdinand  E.  Canda,  New  York.    No.  525,590. 

In  a  car,  a  supporting  spring,  the  same  comprising  an  elliptic 
spring  and  a  coil  spring  located  one  above  the  other,  a  follower  arranged 
on  top  of  the  upper  spring  and  adapted  to  rest  on  the  lower  spring 
when  the  upper  spring  is  compressed  to  its  full  capacity,  and  a  hollow, 
verttcal  column  stand  in  which  the  follower  has  guided  movement. 

Car  Fender — Henry  W.  Eaton,  New  York.    No.  525,592. 

The  combination,  with  a  car,  of  a  forwardly  extending  frame 
hinged  thereto,  a  second  frame  hinged  to  the  first  frame  and  provided 
with  inwardly  extending  arms,  suspending  chains  secured  to  the  arms 
and  adapted  to  be  secured  to  the  car,  a  network  covering  for  the  second 
frame  and  a  netting  connecting  the  chains. 

Overhead  Switch  for  Trolley  Wires — Hugh  M.  Greenwood, 
Brookiyn,  N.  Y.    No.  525,598. 

In  an  overhead  frog,  switch  or  crossing  for  trolley  lines  a  body 
and  wire  arms,  one  of  said  arms  adjustably  connected  to  said  body, 
whereby  its  position  can  be  shifted  to  adapt  it  to  the  wires  of  the  trol- 
ley line. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company,  Havemeyer  Building,  New  York. 


668 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  10. 


QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS. — Corrected  by  Spencer  Trask  &  Co., 
Bankers  acd  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
Sept.  19. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.! 

Date 

of 
Issue. 

Bid. 



116% 
10 


Bid. 

ASk'd 

STOCKS. 

Watervlelt  Turnpike  &  R.  R. 

100 
100 

750,000 
340,000 

QFeb. 

1890 

1863 


Principal 
Due. 

117^ 

% 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

Ask'd 

Albany  R.  R.  Co.,  1st  Mort... 

1865 

40,000 

J.  &  J. 

5 

1905 

m\i 

"        "     "   2d  Mort.... 

1873 

30,000 

M.<S 

I  N. 

7 

1893 

lOHe 

•'       "     '•   3d  Mort.... 

1875 

38,500 

J.  ,5 

1  J. 

7 

1895 

10114 

"        "     "    4th  Mort... 

1880 

11,500 

M.  < 

feS. 

6 

1905 

100 

"        ■'     "   5th  Mort... 

1888 

50,000 

M.  i 

fc  8. 

5 

1913 

101 

■«        '•     "    Consol  Mtg 

1890 

350,000 

J.S 

1  J. 

5 

1930 

103>i 

"  Debenture.. 

1891 

200,000 

M.i 

l  N. 

6 

1901 

111 

Watervllet  Turnpike  &  R.  R.( 

1889 

350,000 

U.i 

fcN. 

6 

1919 

112 

114 

Watervllet  Turnpike  &  R.  R., 

1889 

150,000 

M.  i 

fcN. 

6 

1919 

111% 

113 

BALTIMORE  STOCKS  AND  BONDS. — Corrected  by  Hambleton  &  Co., 
Bankers,  9  South  Street,  Baltimore,  Md.,  Sept.  19.  Stock  quotations  are 
prices  per  share, 


Company. 


STOCKS. 

Balto.  City  Pass.  Ry.  Co — 
City  &  Suburban  Ry.  Co. . . 

Central  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable) 


Central  Pass.  Ry  

"  "  "  cons. mort.. 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 


City  Pass.  R.  R.  Co. 


Par. 


25 

50 
50 
25 


Date 

of 
Issue 


18S2 
1892 

1889 
1892 
1891 
1891 


Capital. 


2,500,000 
3,000,000 
300,000 
5,000,000 


Amount 

Out- 
standing. 


Period. 


Sem-an 
Quart. 


inter- 
est 
Paid. 


250.000  J.  &  J. 

500,000 

3,000,000  I  J.  &  D. 

1,500,000  |M.&N 

1,750,000  J.  &  D. 

1,250,000  M.  &  S. 
2,000,000 


Date 

of 
Issue. 


Bid. 


64 
40 
68 
16W2 


Ask'd 


05 
43 
7(1 
17 


Principal 
Due. 


1912 


1923 
1929 
1942 
1901 
1911 


Bid. 


110 

111% 

107'4 

)02 
102 
113^ 


Ask,d 


112 
112 

107% 
107% 
102^ 
103% 
114 


BOSTON  STOCKS — Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange,  sept.  19.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

Period . 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

50 
50 

$6,400,000 
9,085,000 

J.  &  J. 
J.  &  J. 

4 

3 

1887 
1S90-1892 

80 
55% 

82 
56 

BROOKLYN  STOCKS  AND  BONDS.— Corrected  by  C.  E.  Staples  &  Co., 
215  Montague  Street,  Brooklyn,  Sept.  19.  Stock  quotations  are  per  cent, 
values. 


Company. 


STOCKS. 

Broooklyn  City  R.  R.  Co  

Brooklyn  Traction  Co.,  pref .. 

"  "  common. 
Coney  Island  &  Brooklyn 

R.  R.  Co  

Long  Island  Traction  Co. . 


Broadway  R.  R.  Co  

Brooklyn  Traction  Co  

Coney  Island  &  Brooklyn 

R.  R.  Co.,  1st  bonds  

Coney  Island  &  Brooklyn 

R.  R.  Co.,  certificates  

South  Brooklyn  Central  R.  R. 

Co.,  1st  

South  Brooklyn  Central  R.  R. 

Co.,  2d  

Brooklyn  City  R.  R.  Co.,  1st. 


Par. 


10 

100 

100 

100 
100 


Date 

of 
Issue 


1893 


Capital. 


6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 


Amount 

Out- 
standing. 


350,000 
3,000,000 

300.000 

300,000 

125,000 

150,000 
3,000,000 


Period. 


Q.-J. 


Oct.  1. 


Inter- 
est 
Paid. 


J.  &  J. 


J.  &  J. 

J.  &  J. 

F.  &  A. 

F.  &  A. 
J.  &  J. 


Date 

of 
Issue. 


1893 
1893 


1893 


Principal 
Due. 


6  m.  notice 


Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 

July,  1916 


Bid. 


Bid. 


100 

io:i 
10(1 


100 
112 


Ask'd 


170 


160 
15 


Ask'd 


107 
115" 


CHARLESTON  STOCKS  AND  BONDS. — Corrected  by  A.  C.  KAUFMAN, 

Charleston,  S.  C,  Sept.  20.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  | 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Charleston  City  Ry.  Co  

50 
35 

$100,000 
250,000 

J.  &  J. 

70 
5 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 

5 

1915 
1906 

CHICAGO  STOCKS  AND  BONDS.— Corrected  by  William  B.  Wrenn,  108 
LaSalle  Street,  Chicago,  111.,  Sept.  22. 


Company. 


STOCKS. 

Chicago  City  

Chicago  Passenger. . 
North  Chicago  City. . 
North  Chicago  Street 
West  Division  City... 
West  Chicago  Street. 


Chlcaeo  City  

Chicago  Passenger  

North  Chicago  City,  1st  mort. 

Nort  h  Chicago  Street  1st  mort 

West  Chicago  Street  

West  Chicago  Street,  Tunnel. 
"        "       Deb.  6's 


Par. 


100 
100 
IPO 
100 
100 
100 


Date 

of 
Issue 


1S83 


Capital. 


$9,000,000 
1,000,000 
500,000 
5,500,000 
1,250,000 

13.189,000 


Amount 
Out- 
stand- 
ing. 


4,619,500 
400,000 
500,000 
1,850,000 
2,413,000 
4,100,000 
1,500,000 
2,000,000 


Period. 


Q.-J. 
A.  &  O. 

Q.-J. 
J.  &  J. 

Q— J. 

Q.-F. 


Inter- 
est 
Paid. 


J.  &  J. 
P.  &  A. 
M.  &N. 
M.  &  N. 
J.  &  J. 
M.  &N. 
P.  &  A. 
J.  &  D. 


Date  of 
Issue. 


Principal 
Due. 


1903 
1900 
1927 
1906 


Bid. 


310 

100 

500 

246% 

625 

131% 


Bid. 


100% 
109!^ 
105 
100 


101% 

100 

102 


Ask'd 


315 


247 


132% 


ASk'd 


101^ 


101 

103^6 

102% 

101% 

10% 


CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Eustis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  Sept.  19.  Stock 
quotations  are  per  cent,  values. 


Company. 


stocks. 

Cincinnati  

Mt.  Adams  &  Eden  Park  

Mt.  Auburn  Cable  

Cin.  Inclined  Plane  Ry  

"  '•  "  Pref. 
Cln.  Newport  &  Cov.  St.  Ry. 


Cincinnati  St.  Ry. 


"  "  extendudj- 
Mt.  Adams  &  Eden  Park. . . . 


10-20'S 

"  "  Cable. 
Cln.  Inclined  Plane  Ry  


Mt.  Auburn  Cable  

"  5-20's  2d. 
S.  Covington  &  Cincinnati. . 
S.Cov.&  Cln.  2d  Mort.gold  6's 


Par. 


50 
50 
100 
100 
100 
100 


Date 

of 
Issue 


Capital. 


$7,500,000 
1,600,000 
300,00(1 
500,000 
100,000 
3,000,000 


Amount 
Out- 
stand- 
ing. 


50,000 
50,000 
100,000 
150,000 
50,000 
50,000 
100,000 
300,000 
280,000 
135,000 
300,000 
200,000 
100,000 
250,000 
250,000 


Period. 


Q.-J. 
Q--J. 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.  &  O. 
A.&O. 
A.&  O. 
J.&D. 
M.&  S. 
J.  &  J. 
J.&  J. 
J.&D. 
A.&O. 
M.  &  S. 
J.  &  J. 


Date 

of 
Issue. 


Principal 
Due. 


July,  1895 
July,  1896 


July,  1895 
July,  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap. '93-1908 
Mar.  1912 
1932 


Bid. 


105% 
106^ 


63 

98^ 

22% 


Bid. 


101% 
104 
99% 
100% 
101 
107% 
110% 
102% 
10478 
107 
105 


114 
113% 


ASk'd 


105% 
107 


65 

99% 
33 


Ask'd 


104 

106 

100 

101% 

103 

110 

111^ 


105% 
108 
106 
90 


115 
114% 


CLEVELAND  STOCKS  AND  BONDS.— Corrected  by 
Bankers,  Cleveland,  O.,  Sept.  19. 


J.  Hayes  &  Sons, 


Company. 

Par. 

Capital. 

Period. 

> 
■a 

43 

m 

<s 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

The  Cleveland  Electric  Ry.  Co. 
The  Cleveland  City  Ry.  Co. . . . 

100 
100 

12,000,000 
8,000,000 

1893 
1893 

49 
58 

50 

59 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 

"                1.                 Clty  « 

1893 
1893 

2,000,000 
2,849,000 

M.— S. 

5 

1910 

100 
100 

102% 
102 

October,  1894.] 
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DETROIT  STOCKS.— Corrected  by  Cameron  Currib  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street.  Detroit,  Sept.  19. 


Company. 

Par. 

Capital. 

Period. 

>' 
•3 

CO 

3 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOC  K  3 

Fort  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry . 

100 
100 
100 

$250,000 
3,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS  Corrected  toy  J.  G.  Mackintosh  Sl  Co.,  Bankers,  Holy 

oke,  Mass.,  Sept.  19. 


Company. 

Par. 

Capital. 

Period. 

jtlastdiv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

Springfield  Street  R.  R.  Co  

100 
100 
100 

1,000,000 
250,000 
50,000 

J.  &  J. 
J.  &  J. 

4 
4 

200 
200 
125 

225 
225 
150 

LOUISVILLE  STOCKS  AND  BONOS.  —  Corrected  toy  Almstedt  Bros. 
Stock  and  Bond  Brokers,  510  West  Main  Street,  Louisville,  Ky.,  Sept.  19. 

Company. 

Par. 

Capital. 

$2,000,000 
4,000,000 

Period. 

l» 
3 

+j 

QQ 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ry,  Co.,  pref . . . 
Louisville  St.  Ry.  Co.,  com.... 

100 
100 

A.  &  O. 

S 

Jan.  1891 
Jan.  1891 

MM 
35 

88^ 
36 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  inort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Altoany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 

6 
6 

1930 
1909 
1908 
1913 

100 
116 
116 

85 

101 
117 
117 
90 

NEW  HAVEN  STOCKS  AND  BONDS.— Corrected  by  H.  C.  Warren  &  Co., 
Bankers  and  Brokers,  New  Haven,  Conn.  Sept.  19.  Stock  quotations  are 
prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

j> 
a 

a 

w 

Date 

of 
Issue. 

Bid. 

45 

Ask'd 

47 

STOCKS 

P.  Haven  &  Westville  R.  R.  Co. 
New  Haven  &W.  Haven  R.R.Co 
New  Haven  &  Cent'lle  H.  R.  Co. 
Hartford  &  WethersHeld  Horse 

25 
25 

$600,000 

J.  &  J. 

4 

100 

200,000 

J.  &  J. 

3 

125 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

New  Haven  Street  Ry.  Co  

1894 

fOO.OOO 

J.  &  J. 

5 

Jan.  1919 

100 

New  Haven  &W.Haven  R.  K.Co 

1892 

500.000 

M.&  N. 

5 

Nov.  1912 

100 

103 

Bridgeport  Traction  Co  

1893 

2,000,000 

J.  &  J. 

5 

July,  1923 

95 

100 

Hartford  &  Wethersfleld  Horse 

R.  R.  Co.,  Deb.  Series  A  

1888 

100,000 

M.  &  S. 

5 

Sept.,  1908 

Hartford  &  Wethersfleld  Horse 

R.R.Co.,  Deb.  Series  B.... 

1890 

100,000 

M.  &  N. 

5 

May,  1910 

Hartford  &  Wethersfleld  Horse 

R.  R.  Co.,  Deb.  Series  C  

100,000 

M.  &  N. 

5 

May,  1910 

1 

NEW    ORLEANS    STOCKS    AND    BONDS  Conected   by    GEORGE  LE 

Sassier,  188  Common  Street,  New  Orleans,  La.,  Sept.  21.     Stock  quotations 
are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

> 

03 

Date 

of 
Issue. 

Bid. 

122 

77 

37 
106 

27 
58% 

Ask'd 

STOCKS. 

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  City  &  Lake  Co. 

100 
100 
40 
100 
50 
50 

1,200,000 
1,150,000 
240,000 
1,500,000 
185,000 
600,000 

Quart. 

Semi. 
Quart. 

3 

2J~ 

2 

2>, 

1867 
.866 
1888 
18«0 
1868 
1866 

124 
80 
40 

St.  Charles  street  R.  R.  Co  . . 

60 

Bonds. 

Date 

ot 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Prlrclpal 
Due. 

Bld. 

Ask'd 

Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 

do  do 
N.  O.  City  R.  R.  Co  

1892 
1883 
18H3 
1«79 
1883 

1893 
1881 

150,000 
75,000 
2,000,001} 
416,500 
350,000 

1.725,000 
105,000 

M  &  N 
M  &  N 
J  &  J 
J  &  D 
P  &  A 

.T  &  J 
J  &  D 

6 
6 
6 
6 
6 

5 
6 

1912 
'95- '99 
1943 
1903 
'97-'06 

1943 
'9,;-'01 

ioo 

114  " 

88% 

N.  O.  &  Carrollton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 

St.  Charles  Street  R.  R.  Co... 

90 

MONTREAL  STOCKS  AND  bonds  corrected  by  Gordon  Strathy  &  Co . 

Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  Sept.  20.  Stock 
quotations  are  per  cent,  values. 


KjVJtll  |  'ill !  ,y  * 

Par 

Period 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.  (old  stock) 
"          "  (new  stock) 

50 

50 

$2,000,000 
2,000,000 

M.  &  N. 

4 

May,  '91. 
May,  '94. 

157^ 
152 

158 
158 

BONDS. 

Date 

Of 

Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

* 

Principal 
Due, 

Bid. 

Ask'd 

Montreal  St.  Ry  

18a5 

£60,000 
700,000 

5 

1905 

li-93 

NEW  YORK  STOCKS  AND  BONDS.— corrected  by  JAMES  McGovern  &  CO.. 

6  Wall  St.,  New  York,  sept.  22. 


Company. 


STOCKS. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park.  North  &  East  Klver 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

43d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 

ioo 
ioo 
ioo 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


900, 
2,100 
1,800, 

600! 
1,200, 

748, 
2,500, 
1,600, 

l.ooo, 

1,862, 
1 ,500, 
5,000, 
600, 
800, 
2,000, 


Period. 


&  J. 
—J. 
—J. 
— F. 
— F. 
— F. 


Date 

of 
Issue. 


Bid. 


Ask'd 


30 

185 

188 

l.*4 

160 

154 

160 

135 

300 

49 

62 

250 

200 

134 

135 

200 

206 

186 

188 

290 

140 

Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  Interest  as  rental 

Broadway  Consolidated  

Cen'l  Park,  North  &  East  River 
Central  Crosstown — 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
42dSt.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston.W.  St.  &  Pav.  F'ry.lst 

Second  Avenue,  1st  mort  

Third  Avenue  

Union  Railway  Co  


Date 

of 
Issue 


Amount, 


700,000 
500,000 
500,000 
125,000 
000,000 
650,000 
200,000 
250,000 


1,200,000 

200,000 
200,000 
000,000 
500,000 
600,000 
,000,000 
,000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &N. 

J.  &  D. 
F.  &  A. 

M  &  S. 
J.  &  J. 
F.  &  A. 
J.  &  J. 
M.  &N. 
J.  &  J. 
F.  &  A. 


Principal 
Due. 


July, 

June, 

July, 

July 

July, 

Dec.",' 
Nov., 


Aug. 

Sept., 

Aug., 
July, 
Nov., 
Jan., 
Feb., 


1900 
1904 
1914 
1924 
1905 
1943 
1902 
1922 

1932 
1914 

1910 
1915 
1914 
1894 
1909 
1937 
1942 


Bid. 


110 

106 

106 

107 

103 

109% 

111 

119 

109 
100 

110 
53 
100 
100 
102 
117 


Ask'd 


111 


110 

120 ' 


101 
113 
105* 


PHILADELPHIA  SECURITIES — Corrected  toy  Huhn  &  Glendinning, 
143  South  Fourth  st.  (Bullitt  Building),  Philadelphia,  Sept.  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

German  town  

Green  &  Coates  

Hestonvtlle  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Ferry.. 
•Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second  &  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia  

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 
*Ex.  Allotments. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Uestonvllle,  1st  mort  


"  2d  mort. 
People's,  1st  inort  


"     Cons,  mort  

West,  Philadelphia,  1st  mort. 


Par. 


50 
50 
50 
50 
50 
50 
25 
50 
50 
50 
60 
50 
50 
50 
50 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1889 
1802 
1892 


Capital. 


$500,000 
1,000,000 
1,250,000 
1,500,000 

500,000 
2,050,000 

500,000 
10,000,000 
1,000,000 

617,500 
7,000,000 

750,000 
1,060,200 
l,000,00ci 
1,250,000 

750,000 
80,000,0011 
5,000,000 
6,000,000 
6,000,000 
3,000,000 


Q.-J. 
J. -J. 
Q.-J. 
Q.-J. 
Q.-J. 


Amount 

Out- 
standing 


1,500 
1,250 
1,750 
67 
160, 
300 
124 
75 
219 
285 
247 
346, 


Period. 


A.— O. 


J.— J. 
J.— J. 
M.— N. 
Q.-J. 
Q— J. 
J. — J. 
J. — J. 
J.— J. 
Q.-F. 


J. — J. 


Inter- 
est 
Paid. 


M.— N. 
M.— S. 
J.  &  D. 
J. — D. 
A.— O. 
M. — N. 
J.-J. 
M.-S. 
J. — J. 
J— J. 
M.— S. 
A.— O. 


Date 

ot 
Issue. 


1858 
1873 
1854 
1858 
1858 
1859 
1861 


1859 
1858 
1883 
1872 
1863 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 
1901 
1943 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


ASk'd 


260 
124Ki 
318 
111 

\uk 

56 
90 
58^ 
155 
80 

95  f 
221 
209)4 
210 
226 
195 
116V* 

16£ 

52 

25 

13* 


Bid. 


107  V, 
101 
100% 
105 
103 
103J^ 
105 
105 
115 
100 
95 
117 


265 
126 
325 
113 
126 

57 

91 

59 
160 

85 

95H 
235 
213 
212 
230 
200 
117% 

17 

54 

29 

12% 


Ask'd 


108% 

102 

102 
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OMAHA  STOCKS  AND  BONDS.— Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker.  907 N.  Y.  Life  Building,  Omaha,  Neb.,  Sept.  19. 


Company. 

Par. 

Capital. 

Period. 

> 
■8 

w. 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

M.  &  N. 

Jan.  l,  '89 

60 

BONDS. 

Date 

of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  &N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS  Corrected  by  John  B.  Barbour,  Jr. 

306  Times  Bldg.,  Pittsburgh,  Pa.,  Sept.  19.  Stock  quotations  are  prices  per 
share. 


Company. 


STOCKS. 

Central  Traction  R.  R.  Co — 
Citizens'  Traction  R.  R.  Co .. 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Co  

Fort  Pitt  Incline  Plane  Co.. . 
Mount  Ollverlncllne  PlaneCo 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co  


Citizens'  Traction  R.  R.  Co  . . 

Pittsburgh  Traction  R.  R  Co. 

Pitts.  &  Birmingham  Trac- 
tion Co  

Pleasant  Valley  Ry  

P.,  A.  &  M.  R.  R.  Co  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

Central  Traction  Co  

Union  R  R.  Co  

West  End  R.  R.  Co  

Birmingham,  Knoxvllle  & 
Allentown  Tract.  Co  

Suburban  Kapld  Transit  

Fort  Pitt  Incline  Plane  Co. . . 

Mount  Oliver  Incline  Plane  Co 

Penn  Incl'e  PlaneCo.  1st  Mort 

Monongahela  incl'e  Plane  Co. 

Pittsburgh  Incline  Co  


Par. 


50 
50 
50 
50 
25 
50 
50 
50 
50 

50 
50 
50 
100 
50 


Date 

of 
Issue 


1887 
1887 

1892 
1892 
1891 
1890 

1889 
1881 


1881 
1871 

1883 
1887 
1889 


Capital. 


1,600,000 
3,000,000 
3,000,000 
2,500,000 
1,400,000 
3,000,000 
1,000,000 
1,000,000 
250,000 

140,000 
60,000 

100,000 
100,000 
3,000,000 


Amount 

Out- 
standing. 


1,250,000 
750,000 


1,250,000 
1,500.000 
1,500,000 
500,000 
375,000 
100.000 
500,000 


30,000 
44,500 

125,000 
50,000 

200,000 


Period. 


J.  &  J. 


J.&  J. 


J.  &  J. 
J.  &  J. 


F.  &  A 


J.  &  J. 
J.  &  J. 


Inter- 
est 
Paid. 


A.  &  O 
A.  &  O. 


J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.  &  O. 
J.  &  J. 


.  &N. 


A.  &  O. 
J.&J. 


Date 

of 
Issue. 


Principal 
Due. 


.927 
1927 


1919 
1931 
1930 
1923 
1919 
1901 
1922 


1901 
1901 
1903 
1897 
1910-19 


Bid. 


59  \ 
12% 


19JS 

35 

16 


Bid. 


90 


10434 
101  % 


101 


Ask'd 


20 
60 
12& 

em 

20^ 
38^ 
20 


26X 


Ask'd 


110 

no 

92 
100 


PROVIDENCE  STOCKS  and  BONDS.— Corrected  by  Chace  &  Butts 
Bankers,  Providence,  Sept.  18. 


Company 

Par. 

Capital. 

Period. 

I 

Date 
ot 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand 'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
60.000 

M  &S 
J  &  D 

5 
5 

1993 
1910 

95 
100 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BONDS.— Corrected  by  E.  W.  Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  Sept.  18. 


Company. 


STOCKS. 

Rochester  (N.Y.)  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

(Boston)  Pref  

do     do  Common  

Worcester  Traction  Co.  Pref 

do     do  Common  

Consol.  Trac.  Co.  (N.  J.)  


Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Newark  (N.  J.)  Pass.  Ry 

Columbus  (O.)  St.  Ry  

Consol.  Trac.  Co.  (N.  J.). 


Par. 


100 

100 
100 
100 

100 
100 
100 
100 
100 


Date 

of 
Issue 


1890 
1891 
1891 
1890 
1892 
1893 


Capital. 


5,000,000 
6,000,000 
1,250,000 
3,000,000 

2,000,000 
4,000,000 
2,000,000 
3,000,000 


Amount 

Out 
standing. 


3,000,000 
5,000.000 
850,000 
6,000,000 
2,600,000 


Period. 


Q.-F. 
A.— O. 


F.— A. 


Inter- 
est 
Paid. 


A  &  O 

F  &  A 
J  &  D 
J  &  J 
J  &  J 
J&D 


Date 

of 
Issue. 


1890 
1891 
1891 

1892 

1892 
1892 

1892 
1892 
1893 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


27 
58 
12 
38 

70 
19H 
75 
14 

36 


Bid 


98 
100 
90 


Ask'd 


30 
60 
18 
40 

75 
20 
80 
18 

38 


Ask'd 


99 
102 
95 
98 
95 


SAN  FRANCISCO  STOCKS  AND  BONDS  Corrected  by  Philip  Barth 

Broker,  440  California  Street,  San  Francisco,  Cal.,  Sept.  12. 


Company. 

Par. 

Capital. 

Period. 

|  %  last  dlv.  | 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

California  St.  Cable  Co  

100 
100 

1,000,000 
1,000,000 
18,750,000 
1,000,000 

Monthly 
Monthly 

100 

102 
38 
35 

100 
20 

Geary  St.,Park&  OceanRR.Co 
Market  Street  Cable  Co  

37^ 

Monthly 

Presidio  &  Ferries  R.  R.  Co. . . . 

100 

1,000,000 
2,000.000 

16 

90 

Quart'ly 

• 

Bonds. 

Date 

ot 
Issue 

Am't 
Out- 
stand- 
ing. 

Interest 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Cal.  St.  Cable  R.  R  

J.  &  J. 
M.  AS. 
A.&O. 
J.  &  J. 
A.&  O. 
J.  &  J. 
J.  &  J. 
M.  &  S. 
M.  &  N. 

5 

6 

S 
6 
6 
6 
6 
6 
5 

105^ 

650,000 
671,000 
3,000,000 
2,000,000 
250,000 
350,000 
700.000 
900,000 

1914 

107 

105=4- 
117% 

1913 
1918 
1914 

119X 
117* 

112 

Park  &  Cliff  House  R.  R  

99 

Powell  Street  R.  R  

1912 

107M 
106 

Sutter  St.  Cable  Co  

ST.  LOUIS  STOCKS  AND  BONDS.— corrected  by  James  Campbell, 
Broker,  Rlalto  Building,  21S  N.  4th  St.,  Sept.  19.  Stock  quotations  are  prices 
per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds.. 

Citizens'  

Jefferson  Avenue  

Llndell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  cable  

Fourth  St.  &  Arsenal  

Llndell  

Missouri  Cable  

People's  1st  mort  

"       2d  mort  

People's  cable  

St.  Louis  Cable  

Union  Depot  

Southern  

Southern  

St.  Louis  &  Suburban  

St.Louls  &  Suburban  (Incomes) 


Par. 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


1892 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1H90 
1884 
1889 
1891 
1891 


Capital 
Issued. 


2,500 
1,500 

112 
2,500 
2,000 
1,000. 
2,000 

150. 
4,000, 
2,500. 

800, 

700, 


Amount 
Out- 
stand- 
ing. 


1,800,000 
1,500,000 
50,000 
1,500,000 
500,000 
125,000 
75,000 
800.000 
1,500,000 
4,000.000 
200,000 
300,000 
1,400,000 
300,000 


Period. 


Oct. 
Dec. 


'93 


Q.-J. 
Dec.  '89 
J.&J. 


Jan.  '94 


Jan.  '94 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  J. 
J.  &  J. 
J.&J. 
M.  &S. 
J.  &  D. 
M.&N. 
J.  &  J. 
M.&N. 
A.&O. 
M.&N. 
M.&N, 
F.  &  A. 


Date  of 
Issue. 


1876 
1887 
1885 
1890 
1891 
1889 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


58 

80 
125 

99^ 
200 

20 
147 
5 
150 

17 

80 

15 


Bid. 


105 
98 
101 
100 
99 
100 
90 
101 
104 
103 
100 
84 
70 


Ask'd 


60 
85 
135 
101 
210 
25 
149 
10 
200 
19 
85 
25 


Ask'd 


100 

107 

100 

102# 

102 

100 

102 

95 
108 
105 
105 
104 

86 

80 


WASHINGTON  STOCKS  AND  BONDS. — Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,Washlngton,  D.  C,  Sept.  21.  Stock  quota- 
tions are  prices  per  share. 


Company. 


STOCKS. 

Wash'ton  &  Georgetown  R.R. 

Metropolitan  R.  R  

Columbia  R.  R  

Belt  R.R  

Ecklngton  &  Soldiers'  Home. 
Georgetown  &  Tenallytown. . 


Par. 


50 
50 
5(1 
50 
50 
fO 


Capital. 


500,000 
750,000 
400,000 
500,000 
352,000 
200,000 


Period. 


Q.  F. 
Q.  J. 
Q.  M. 
O,  J. 


Date 

ot 
Issue. 


1863 
1864 
1870 
1875 


Bid. 


285 
90 
60 


Wash'tn  &  Geo'tn  conv't.  1st. 

2d. 

Ecklngton  &  Soldiers'  Home. 

Belt  

Metropolitan  R.  R.  convert. . . 


Date 

of 
Issue 


'83-'99 


1921 
1901 


Amount 

Out- 
standing. 


3.000,000 
500,000 
150,000 
240,000 
200,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.&J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 


Principal 
Due. 


1899-1929 
1903-1943 
1896-1911 

1921 

1901 


Bid. 


138 

132 
100 
80 
100 


Ask'd 


300 
100 
65 
40 
43 
85 


Ask'd 


135 

135 
102 
65 
102 


Financial. 


The  petition  for  a  receiver  for  the  Savannah  (Ga.)  Electric  Rail- 
way has  been  denied  by  Judge  Falligant,  of  the  Superior  Court  of 
Georgia. 

<t>  W  V 

The  directors  of  the  Baltimore  City  Passenger  Railway  Company 
have  voted  to  declare  dividends  semi-annually,  instead  of  quarterly  as 
heretofore. 


October,  1894.] 


The  Lynn  &  Boston  Railway  Company  has  petitioned  for  the 
right  to  issue  $5,500,000,  5  per  cent,  bonds,  for  the  purpose  of  consoli- 
dating all  the  bonded  indebtedness  of  the  corporation. 

dh  (ftj  rih 

NP  SP  SP 

The  Brockton  (Mass.)  Street  Railway  Company  has  applied  for 
permission  to  increase  its  stock  to  the  amount  of  $289,000,  and  to  issue 
$750,000  bonds,  for  the  purpose  of  securing  absolute  control  of  the 
leased  lines  now  operated  by  it. 

AAA 
V  IP  V 

The  receipts  of  the  Baltimore  Traction  Company  for  the  first 
twelve  days  in  September  were  $36,650,  against  $32,700  for  the  same 
period  last  year.  This  is  an  increase  of  about  $325  per  diem.  It  was 
estimated  that  the  earnings  for  the  month  of  September  will  show  an 
increase  of  $10,000. 

At  dt 
>f  sp  » 

John  E.  Kraft,  of  Kingston,  N.  Y.,  and  Arthur  E.  Walradt  have 
been  appointed  receivers  of  the  Colonial  Electric  Railway  Company, 
by  Judge  Alton  B.  Parker.  The  Colonial  Electric  Railway  is  one  of 
the  projects  of  Goodwin  &  Swift,  of  New  York  City,  who  recently 
made  an  assignment  to  Mr.  Walradt,  of  New  York. 

ah  dt 

*>  >f  •v  . 

The  following  is  a  comparative  statement  of  the  operations  of 
the  Scranton  Traction  Company  for  the  month  of  July:  Gross  earn- 
ings, 1894,  $25,036.31;  1893,  $23,058.37;  increase,  $1,977.94.  Operat- 
ing expenses,  1894,  $13,664.38;  1893,  $11,921.77;  increase,  $1,742.61. 
Net  earnings,  1894,  $11,371.93;  1893,  $11,136.60;  increase,  $235.33. 

rfh  A  tfh 

ip  qp 

The  following  is  a  comparative  statement  of  the  operations  of 
the  North  Shore  Traction  Company  for  the  month  of  July:  Gross 
earnings,  1894,  $159,720.71;  1893,  $160,714.63;  decrease  $993.92.  Op- 
erating expenses,  1894,  $74,596.34;  1893,  $71,399.90;  increase,  $3,196.- 
44.  Net  earnings,  1894,  $85,124.37;  1893,  $89,314.73;  decrease,  $4,- 
190.36.  For  the  ten  months  ending  July  31,  1894:  Gross  earnings, 
1894,  $962,040;  1893,  $926,890;  increase,  $35,150.  Operating  ex- 
penses, 1894,  $613,543;  1893,  $679,294;  decrease,  $65,751.  Net  earn- 
ings, 1894,  $348,497;  1893,  $247,596;  increase,  $100,901. 

(fh  A  A 

SP  MP  MP 

The  following  is  a  comparative  statement  of  the  operations  of  the 
Worcester  Traction  Company  for  the  month  of  August:  Gross  earn- 
ings, 1894,  $33,628.05;  1893,  $28,375.71 ;  increase,  $5,252.34.  Operat- 
ing expenses,  1894,  $17,602.58;  18^3,  $28,688.47;  decrease,  $11,085.89. 
Net  earnings,  1894,  $16,025.47;  loss,  1893,  $312.76;  increase,  $16,338.23. 
For  the  eleven  months  ending  August  31 :  Gross  eai  nings,i894,$3i8,797.- 
53;  1893,  $308,518.42;  increase,  $10,279.11.  Operating  expenses,  1894, 
$211,609.41;  1893,  $239,878.44;  decrease,  $28,269.03.  Net  earnings, 
1894,  $107,188.12;  1893,  $68,639.98;  increase,  $38,548.14. 

MP  MP 

The  following  is  a  comparative  statement  of  the  operations  of  the 
Columbus  (O )  Street  Railway  Company  for  the  month  of  August: 
Gross  earnings,  1894,  $46,593.23;  1893,  $49,045.13;  decrease,  $2,451.90. 
Operating  expenses,  1894,  $23,106.25;  1893,  $26,606.38;  decrease,  $3,- 
500.13     Net  earnings,  1894,  $23,486.98;  1893,  $22,438.75;  increase,  $1.- 


C.   E.   LOSS  &  CO., 

 GENERAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building,  Chicago, 

REED  *  McKIBBIN, 

GENERAL  STREET  RAILWAY  CONTRACTORS, 

80  Broadway,  New  York. 
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048.23.  For  the  eight  months  ending  August  31,  the  company  reports: 
Gross  earnings,  1894,  $362,153.25;  1893,  $359,491.17;  increase,  $2,662.- 
08.  Operating  expenses,  1894,  $1 74,307. 18 ;  1893,  $225,899.86;  decrease, 
$51,592.68.  Net  earnings,  1894,  $187,846.07;  1893,  $133,591.31;  in- 
crease, $54,254.76. 


Issue  of  Trust  Notes  by  the  Brooklyn  Heights 
Railway  Company. 


Owing  to  the  expense  of  changes  from  horse  to  electric  power  of 
the  Brooklyn  City  Railway,  the  Brooklyn  Heights  Railway  Company, 
lessees  of  the  Brooklyn  City  Railway,  some  weeks  ago  proposed  to 
issue  trust  note?  to  the  amount  of  $3,000,000,  and  these  were  to  be  sold 
at  a  discount  of  15  to  20  per  cent.,  making  a  total  discount  of  about 
$450,000.  Those  who  opposed  the  issuing  of  these  notes  contended 
that  the  discount  was  excessive,  and  Counselor  James  C.  Church  was 
engaged  to  draw  up  papers  in  an  action  to  restrain  the  issue  of  $3,000, 
000  collateral  trust  notes  by  the  Brooklyn  Heights  Railroad  Company, 
and  to  have  the  company  enjoined  from  disposing  of  the  notes. 

The  company  became  aware  of  this  move  and  resolved  to  defeat 
it,  and  before  action  was  brought  found  a  market  for  the  notes 
with  the  New  York  Guaranty  &  Indemnity  Company.  This  company 
took  the  whole  amount,  and  its  action  of  course  upset  the  injunction 
proceedings. 

EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 
NEW  YORK. 


C.  J.  FIELD,  M.  E., 

Consulting  Engineer. 

Electric  Traction. 

Power  Transmission. 

Generating  Stations. 

Central  Building,  Liberty  and  West  Sts. 
NEW  YORK. 


WHITE -CROSBY  CO., 

CONTRACTING  ENGINEERS. 


Baltimore  Office :   Equitable  Building. 

New  York  Office :  29  Broadway. 

Chicago  Office:  "Rookery." 


ORGANIZED,   1888.  INCORPORATED,  1891. 

WOODBRIDGE  &  TURNER, 

ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS. 

Electric  Railway  Construction  and  Equipment. 

Times  Building,  41  Park  Row,  New  York. 


THE  STREET  RAILWAY  JOURNAL. 


™  «  NEW  YORK  EQUIPMENT  CO.  TJS" 

-U  ™™  EQD1PHEMT.  gg-  £S: 

for   Suburban,   Electric,  15  WALL  ST.,  NEW  YORK.  LINE  CONSTRUCTION 

Dummy  and  Cable  Roads.  WHETHER  YOU  WISH  TO  BUY  OR  SELL,  WRITE  US.  MATERIAL 
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The  Atlanta  Convention 


Promises  to  be  largely  attended  by  Chicago  and  Northwestern 
members  and  friends.  The  Monon  Route  has  made  arrangements  to 
sell  tickets,  giving  members  a  choice  of  routes,  via  Cincinnati  and  the 
Queen  &  Crescent  Route,  passing  through  the  Blue  Grass  regions  of 
Kentucky  and  Lookout  Mountain,  or  via.  Louisville  and  the  Louisville 
&  Nashville  Railway,  affording  an  opportunity  of  exploring  the  won- 
ders of  the  Mammoth  Cave,  and  passing  through  Nashville,  the  capital 
and  largest  city  of  Tennessee.  Every  convenience  will  be  offered 
members  to  make  the  trip  an  enjoyable  one.  Detailed  information 
regarding  routes,  time  of  train,  tickets  and  sleeping  car  accommoda- 
tions will  be  cheerfully  given  by  calling  on  or  addressing  City  Ticket 
Office,  the  Monon  Route,  252  Clark  Street,  Chicago.*** 


Norfolk  &  Western  Railroad  Company. 


Shenandoah  Valley  Route. 


The  Royal  Blue  Line  &  Shenandoah  Valley  Route  will  run  a  special 
train  to  the  Atlanta  Convention  of  the  American  Street  Railway  Asso- 
ciation, leaving  New  York,  October  15,  1894,  at  3  P.  M. ,  and  reaching 
Atlanta  at  6  p.  M.  the  next  day. 

This  train  will  carry  the  representative  men  in  the  street  railway 
and  supply  business.  Among  those  who  have  declared  their  intention 
of  going  on  this  special  train  are  the  following  named  gentlemen: 

Benj.  Norton,  president  Atlantic  Avenue  Railroad  Company. 

Jas.  H.  McGraw,  Street  Railway  Journal. 

E.  Peckham,  Peckham  Motor  Truck  &  Wheel  Company. 

Henry  C.  Payne,  president  American  Street  Railway  Association. 

P.  C.  Ackerman,  American  Electric  Company. 

T.  E.  Crossman,  assistant  to  secretary  American  Street  Railway 
Association. 

E.  Martin,  vice-president  Hamilton  Street  Railway  Company. 
C.  O.  Baker,  Complete  Electric  Construction  Company. 
Wm.  J.  Richardson,  secretary  American  Street  Railway  Association. 
Lewis  Perrine,  Jr.,  president  Trenton  Passenger  Railway  Com- 
pany, Trenton,  M.  J. 

E.  J.  Wessels,  Gennett  Air  Brake  Company. 
Geo.  F.  Porter,  secretary  National  Electric  Light  Association. 
J.  B.  Griffith,  manager  Hamilton  Street  Railway  Company. 
W.  J.  Clark,  General  Electric  Company. 

Wm.  W.  Cole,  superintendent  West  Side  Railroad  Company,  El- 
mira,  N.  Y. 

H.  E.  Evans,  The  Johnson  Company. 

J.  H.  Woodward,  Benedict  &  Burnham  Manufacturing  Company, 
Waterbury,  Conn.,  and  a  number  of  others. 

A  special  car  will  be  reserved  for  gentlemen  accompanied  by  ladies. 

As  the  time  is  fast  approaching  when  final  arrangements  should  be 
made  by  those  going  to  Atlanta,  we  would  be  glad  to  have  your  order 
to  reserve  accommodations  for  your  party  on  this  train. 

The  railroad  fare  will  be  the  usual  tor  such  occasions,  namely,  one 
and  a  third  fare  for  the  round  trip  on  the  certificate  plan,  one  fare  go- 
ing and  one-third  of  regular  rate  returning. 

The  sleeping  car  fare  will  be  the  regular  fare  in  each  direction,  or 
$6.00  a  berth,  New  York  to  Atlanta;  $5.50,  Philadelphia  to  Atlanta; 
$4.50,  Baltimore  to  Atlanta;  $4.00,  Washington  to  Atlanta;  and  double 
these  figures  for  sections.  Remittance  for  the  going  trip  from  New 
York,  including  sleeping  car  accommodations,  one  berth  and  meals  is 
$34.00;  from  Philadelphia,  $31.00;  from  Baltimore,  $26.20;  from  Wash- 
ington, $24.50. 

If  you  are  going,  I  will  be  pleased  to  receive  your  check  at  as 
early  a  date  as  suits  your  pleasure.  Should  you  find  later  that  you  can- 
not go,  money  will  be  refunded  on  due  notice. 

Yours  truly, 

L.  J.  Ellis,  Eastern  Passenger  Agent. 


The  Lake  Shore  Route. 


The  Lake  Shore  Route,  between  Buffalo  and  Chicago,  is  cele- 
brated all  over  the  world  as  affording  the  embodiment  of  luxury  in 
travel.  Its  new  Day  Coaches  are  sixty  feet  in  length,  and  will  seat 
fifty-eight  people,  comfortably.  They  are  fitted  with  the  Gould  plat- 
form and  automatic  coupler,  Westinghouse  air  brakes  and  signal, 
heated  with  steam  taken  from  the  locomotive,  and  at  night  are  bril- 
liantly lighted  with  Pintsch  gas,  for  which  purpose  five  elegant  bronze 
chandeliers  depend  from  the  roof  of  the  car. 

The  interior  of  the  coaches  is  finished  in  mahogany,  highly 
polished  and  paneled.  Each  coach  has  a  nice  lavatory  and  toilet.  The 
latest  models  contain  separate  toilet  rooms — one  for  ladies  and  one  for 
gentlemen.  The  car  seats  are  of  the  style  known  as  the  Mason  tilting, 
with  high,  spring  backs  and  broad  seats.  They  are  richly  upholstered 
in  crimson  plush.  The  windows,  which  are  of  plate  glass,  are  large, 
and  each  is  fitted  with  a  spring-roller  curtain,  in  shade  to  blend  with 
the  interior  finish,  and  every  feature  is  of  the  best. 

The  Lake  Shore  operates  a  most  perfect  sleeping  car  service 
between  the  cities  of  Chicago,  Cleveland,  Buffalo,  New  York  and  Bos- 
ton, in  connection  with  the  New  York  Central  and  Boston  &  Albany 
Railways.  This  is  not  only  the  direct,  best  and  only  double  track 
route  between  the  cities  mentioned,  but  the  Lake  Shore  is  the  only  line 
from  Chicago  conveying  passengers  into  New  York  City  without  a 
ferry  transfer.*** 


129  Bread  St.,  Philadelphia. 


"Teck"  Bond  for  Rail  Joints. 

"Teck"  Splice  for  Trolley  and  Feed  Wire. 

Iron  Poles  and  Rigid  and  Adjustable  Brackets. 

Overhead  Material  of  all  kinds. 

Trolley  Poles,  Wheels  and  Forks. 

Station  Switches  and  Switchboards. 

Quick  Break  Pole  Switches. 

THE  ACME  CABLE  GRIP 

IS  A    NEW   INVENTION  WHICH   PERMITS  THE 
CROSSING  OF  CAR  TRACKS  AND  OTHER 
CABLES    WITHOUT  ATTENTION 
FROM  THE  GRIPMAN. 


No  Accidents  Due  to  Negligence  of  the 
Cripman  are  Possible. 

As  soon  as  a  car  reaches  a  junction  or  crossing,  the  grip  opens  automatically, 
releases  Its  hold  and  passes  the  junction  or  crossing  without  any 
attention  on  the  part  of  the  grlpman.    The  grip  then 
takes  hold  again  automatically. 

IT  CAN     E  ATTACHED  TO  ANY  CABLE  CAR. 

THE   COST  OF  EQUIPMENT  IS  SMALL. 

ITS  CONSTRUCTION  IS  SIMPLE. 

IT  IS  STRONG  AND  DURABLE. 

Address  all  communications  to 

HELLCATS  MACHINE  WOKS,  354-305  E,  95th  1,  New  York  City, 
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Held  at  Atlanta,  Qa.,  Oct.  17,  18  and  19,  1894. 

 *  

PAPERS    BY    SPECIAL  COMMITTEES. 


Report  of  the  Committee  on  "A  Standard  Form 
of  Street  Railway  Accounts." 


By  H.  I.  Bettis — Committee. 


On  September  7,  the  committee  sent  to  all  the  members  of  the 
Association  a  classification  of  expenditures,  which  could  be  readily 
adopted  for  use  upon  any  road,  and  so  arranged  that  any  or  all  of  these 
accounts  can  be  subdivided  to  any  degree  desired  by  the  road  adopt- 
ing them,  without  impairing  its  value  as  a  basis  for  comparative  state- 
ments. Accompanying  this  was  a  circular  letter,  requesting  the 
accounting  officers  of  the  several  roads  to  carefully  examine  this  classifi- 
cation, noting  such  items  as  in  their  opinion  are  erroneously  classified, 
and  also  requesting  that  sample  reports,  blanks  and  special  rulings  for 
account  books  be  sent  the  committee  for  inspection.  The  replies 
received  were  in  the  main  very  full  and  complete,  and  showed  an  in- 
terest in  the  subject,  but  the  number,  compared  with  the  number  of 
members  with  the  Association  was  very  small,  and  in  consequence, 
there  was  a  postal  sent  out  about  two  weeks  later,  but  with  little  effect 
upon  the  delinquents.  The  results  obtained  from  the  replies  received 
will  be  taken  up  later. 

Special  ruled  account  books  and  ruled  forms  of  reports  of  various 
kinds  are  a  means  to  accomplish  results.  To  standardize  the  means,  we 
must  first  of  all  seek  the  same  or  similar  results.  If  we  are  seeking  the 
uniform  results,  uniform  methods  may  be  employed,  and  will  naturally  be 
employed,  those  which  are  the  simplest  in  form  and  manner  of  fill- 
ing out  being  preferable.  For  this  reason  the  committee  urges  you  to 
take  some  steps  toward  adopting  a  standard  classification,  that  the  end 
to  be  accomplished  by  all  will  be  uniform,  and  this  done  the  standard- 
izing of  forms  and  methods  of  street  railway  accounting  will  follow. 

At  the  time  the  subject  was  assigned,  and  until  the  returns  came 
in  from  the  circular  letters,  the  committee  was  not  aware  that  a  classifi- 
cation of  accounts  had  been  presented  to  the  Association  at  one  of  its 
earlier  meetings  in  1884,  and  long  before  this  committee  had  even 
a  speaking  acquaintance  with  the  street  railway  business.  Had  the 
committee  been  aware  of  the  fact,  it  might  have  understood  that  its 
particular  function  was  to  prepare  a  set  of  blanks,  to  conform  with  the 
classification  presented  in  1884.  It  is,  perhaps,  just  as  well,  for  with 
the  progress  in  street  railway  affairs  in  the  past  ten  years,  the  classifi- 
cation presented  then,  for  roads  operated  entirely  by  animal  power,  is 
nearly  out  of  date,  and  it  would  be  better  to  frame  one  which  can  be 
adapted  to  all  classes  and  kinds  of  roads,  with  any  or  all  kinds  of 
motive  power,  which  we  believe  you  will  find  to  be  the  case  of  that 
presented  with  this  report. 

In  adopting  a  standard  classification  as  a  basis  for  reports  from  all 
roads,  we  must  decide  upon  the  minimum  number  of  accounts  into 
which  it  can  be  divided,  and  yet  give  all  the  information  that  the 


majority  would  desire.  Each  of  these  accounts  must  be  carefully 
analyzed,  and  so  closely  defined  that  each  particular  account  shall  have 
at  all  times  the  same  constituent  elements  on  every  road.  This  much 
decided,  any  company  wishing  any  more  detail  may  divide  and  sub- 
divide, until  there  are  twice  or  thrice  the  number  of  accounts  ;  but  still 
retaining  the  distinctive  features  of  each  particular  group. 

With  companies  formed  under  the  laws  of  Great  Britain,  this  is 
provided  for  by  the  "  Companies  Act"  by  which  all  railroad  corpora- 
tions are  obliged  to  keep  their  accounts  according  to  the  forms  and 
methods  prescribed  by  the  Government,  and  the  books  are  regularly 
passed  upon  by  a  board  of  examiners,  besides  annual  or  semi  annual 
audits  of  the  assets,  liabilities  accounts  and  vouchers  by  independent 
auditors,  or  chartered  accountants.  By  this  system  of  government 
supervision  and  inspection,  the  methods  and  reports  are  necessarily 
uniform  and  afford  a  means  for  comparative  statements,  and  statistical 
information,  unexcelled  by  any  in  the  world  in  precision  and  accuracy. 
In  the  United  States  the  Interstate  Commission  and  the  railroad 
commissioners  of  many  states,  have  to  a  certain  degree  exercised  their 
power  in  the  same  direction,  demanding  yearly  reports  for  publication. 
In  the  case  of  street  railways  this  information  is  only  taken  for  purely 
statistical  purposes,  and  so  far  as  the  street  railway  interests  are  con- 
cerned, it  could  be  very  well  dispensed  with. 

An  English  writer  upon  this  subject  says  : 

"  Uniformity  in  railway  accounting  in  every  respect  is  greatly  to 
be  desired.  Much  has  already  been  done  in  this  direction  and  the 
periodical  reports  of  our  English,  Indian,  colonial  and  foreign  rail- 
ways under  English  control  are  models  of  completeness.  There  is, 
however,  room  for  improvement.  If  the  able  administrators  of 
American  railroads  could  see  their  way  to  adopt  a  more  uniform  method 
of  compiling  their  published  accounts,  setting  forth  the  particulars  of 
capital  authorized,  raised  and  expended,  revenue  earnings  and  dis- 
bursements, assets,  and  liabilities  on  defined  principles,  and  in  a  manner 
intelligible  to  any  ordinary  man  of  business,  it  would  tend  greatly  to 
improve  the  value  of  sound  railway  securities." 

This  is  recognized  by  every  thinking  man  amongst  us,  especially 
those  who  have  to  do  with  the  securities  of  our  roads,  and  yet  in  the 
construction,  equipment  and  operation  of  our  tramways,  we  are  far  in 
advance  of  any  country  in  the  world,  and  English  capitalists  have  not 
been  slow  to  perceive  this  and  demonstrate  their  faith  in  our  work,  by 
investing  in  our  street  railway  properties.  Before  doing  so,  they 
prefer  to  have  the  accounts  examined  by  an  independent  auditor,  as  is 
the  custom  among  themselves,  nor  can  we  blame  them  for  this  business- 
like proceeding — it  has  been  instilled  into  them.  Were  there  a  more 
uniform  system  of  reports  and  accounting,  there  is  no  doubt  but  that 
the  stock  and  bonds  of  our  wonderful  street  railway  properties  would 
find  an  open  market  abroad. 
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The  classification  presented  in  1884  was  too  elaborate  for  a  small 
company,  many  directors  and  managers  not  caring  for  information  in 
such  minute  detail,  even  on  many  of  our  largest  and  best  equipped 
roads,  there  being  seventy  divisions  of  the  operating  expenses,  while 
that  submitted  to  you  now  has  but  thirty,  and  even  this  might  be  sim- 
plified. 

The  interests  of  this  committee  are,  first,  last  and  all  the  time, 
with  the  owners  of  the  property,  the  stockholders  and  their  directors, 
and  by  conjunction  with  the  bankers  who  secure  a  market  for  their 
loans,  and  with  the  bond  purchasers.  These  are  the  parties  whose 
money  and  energy  have  built  up  our  magnificent  structures,  and  they 
should  receive  such  information  concerning  the  operation,  earnings  and 
expenditures  as  will  enable  them  to  know  the  value  of  their  invest- 
ment. The  managers  and  superintendents  occasionally  look  at  these 
monthly  reports,  and  are  pleased  to  carry  them  before  the  directors  in 
person,  if  the  totals  make  a  good  showing,  otherwise  they  are  apt  to 
be  mailed.  Results  are  what  they  all  want,  and  it  matters  but  little  to 
them  whether  the  report  is  divided  into  100  distinctive  classes  of  re- 
ceipts and  expenditures,  or  ten.  The  road  has  earned  a  certain 
amount,  and  a  certain  percentage  of  that  is  irrevocably  gone,  and  the 
subdivision  of  accounts  could  not  have  saved  it.  This  might  seem  to 
be  an  argument  in  favor  of  the  abolition  of  everything  but  the  profit 
and  loss  account,  but  we  do  not  go  so  far  as  that;  we  would  advocate 
that  the  reports  be  much  simplified,  and  that  the  standard  be  simple  and 
concise  enough  for  the  smallest  road  and  the  most  conservative  ideas. 

The  stockholders  and  directors,  having  invested  their  precious 
dollars  with  others  in  an  enterprise  which  has  given  every  promise  of 
noble  returns  in  due  time,  are  anxious  to  know  the  results  from  their 
venture,  and  from  time  to  time  wish  for  a  report  which  can  be  com- 
pared with  those  of  other  companies  in  the  same  or  similar  fields. 

The  banker  who  has  your  bonds  to  put  upon  the  market,  asks  for 
a  statement  of  yout  earnings  and  expenses  from  the  time  the  road  was 
started.  There  is,  perhaps,  another  road  similarly  situated,  and  with 
a  certain  amount  or  capital,  which,  to  his  knowledge,  has  issued  bonds 
to  a  certain  amount,  and  this  road  is  not  only  paying  the  interest  on 
those  bonds,  but  a  certain  dividend  upon  its  stock.  By  a  comparison 
of  the  reports  of  the  two  roads,  he  makes  his  calculations  which  are 
submitted  to  the  dear  public,  and  purchasers  for  the  bonds  are  readily 
found.  The  creditors,  too,  and  their  name  is  legion,  the  supply  men, 
manufacturers  of  cars,  electrical,  cable  and  other  machinery,  are  all 
interested  in  your  financial  reporls;  the  lawyers,  judges  and  receivers 
sometimes  knock  at  the  door  for  a  copy  of  this  valuable  document. 
How  necessary,  then,  that  it  should  be  all  that  is  required  of  it. 

Who  of  all  this  list  cares  to  go  into  the  minute  detail  of  a  lengthy 
report?  Very  few,  if  any.  These  are  the  persons  who  take  the  great- 
est interest  in  our  affairs,  and  they  seldom  have  the  time  or  the  inclina- 
tion to  wade  through  the  petty  and  cumbrous  detail.  Who  is  it,  then, 
that  has  served  us  this  "  kettle  of  fish"?  None  of  the  parties  men- 
tioned could  have  laid  it  at  their  door;  they  don't  want  it.  We  hold 
the  divining  rod  in  our  hand,  and  it  points  to  the  auditor  and  the 
accounting  officer,  the  secretary  and  treasurer,  the  figure  fiend,  the  sta- 
tistician, assisted  by  those  managers  and  superintendents  who  leave  the 
road  to  work  out  its  own  salvation  while  they  record  its  progress  or 
degeneration,  as  the  case  maybe.  Statistics  costing  us  thousands  of 
dollars  per  year,  laid  away  upon  the  shelf  to  gather  the  dust  of  ages, 
and,  after  years  of  repose,  finally  consigned  to  the  flames.  These 
statistical  fiends  appear  to  believe  their  only  security  is  in  being  sur- 
rounded with  such  a  mystery  and  maze  of  figures  as  will  cause  their 
colleagues  to  hold  up  their  hands  in  amazement  that  any  human  being 
can  exist  in  an  atmosphere  of  such  dense  knowledge  and  remain  per- 
fectly sane. 

Don't  understand  this  committee  to  imply  that  all  accounting  offi- 
cers are  of  this  class.  There  are  some  of  them  who  belong  to  the 
same  as  this  committee  and  are  perhaps  too  lazy  to  produce  so  much 
fire  and  perform  such  intricate  work,  but  so  long  as  the  stockholders 
require  nothing  better  we  are  secure. 

In  making  tests  our  managers  often  require  statistics  as  to  mileage 
made  by  special  gears,  brushes,  truck  wheels,  trolley  wheels  and  much 
other  similar  information.  This  is  perfectly  proper  and  necessary  at 
times  for  the  good  management  of  the  road,  but  it  is  a  side  issue,  and 
not  to  be  considered  in  making  up  our  standard  forms.  Not  only 
should  we  seek  uniformity  in  our  reports,  but  in  our  methods  as  well. 
For  instance,  we  find  from  the  sample  pages  of  some  of  the  account 
books  sent  the  committee  that  it  is  the  custom  on  some  roads  when  a 
bill  is  paid  to  charge  it  to  the  account  for  which  the  material  was  used. 
While  on  other  roads  the  charge  to  expense  is  made  when  the  material 
is  received  and  by  others  when  it  is  used.    This  committee  holds  that 


the  latter  is  the  only  correct  method,  as  when  material  is  purchased  or 
paid  for  we  are  simply  making  an  exchange  of  cash  for  another  form 
of  assets,  and  there  is  no  expense  until  the  material  is  used. 

As  an  illustration  of  the  incorrectness  of  the  first  method,  let  us  take 
a  road  which  should  do  a  splendid  summer  business  and  during  the  month 
of  August  there  is  a  county  fair,  which  makes  that  the  best  month  in 
the  year.  Then  we  will  suppose  that  in  the  early  summer  they  pur- 
chased enough  supplies  to  last  them  several  months,  amounting  to 
several  thousands  of  dollars,  and  the  bills  all  fall  due  or  are  paid  in 
August;  by  this  method  the  charges  for  several  months  expense  all 
goes  into  the  expenses  of  one  month.  In  consequence  of  such  methods 
the  reports  for  August  will  be  very  misleading,  and  whereas  it  should 
show  up  as  the  best  in  the  year,  it  is  a  question  if  it  is  not  the  worst. 
Charges  to  expense  should  be  made  as  closely  as  possible  in  the  months 
to  which  they  belong.  When  we  are  of  one  accord  on  matters  like 
this,  and  can  agree  upon  a  classification,  the  balance  of  the  work  of 
standardizing  forms  of  accounting  will  be  very  easy  and  soon  accom- 
plished. 

There  is  but  one  other  point  upon  which  the  committee  wishes  to 
touch,  and  that  is  the  construction  and  equipment  accounts.  There  is 
a  great  temptation  for  managers  whose  roads  are  running  down  on 
account  of  bad  times,  no  travel,  poor  motors,  bad  track  (all,  of  course, 
due  to  the  mismanagement  of  his  predecessor);  we  repeat,  a  great 
temptation  to  steer  as  many  items  as  possible  into  the  construction  and 
equipment  account.  This  is  downright  fraud,  but  it  is  done,  neverthe- 
less. Nor  are  the  managers  and  accounting  officers  wholly  to  blame 
for  this.  Many  of  the  roads  are  too  heavily  capitalized  in  the  start, 
contracts  are  let  with  a  huge  profit  for  some  one,  and  the  road  gets 
whatever  may  fall  to  its  lot,  sometimes  only  the  broken  crust.  Bur- 
dened with  a  capital  stock  of  $2,000,000,  it  could  be  paralleled  by  a  bet- 
ter road,  with  better  equipment,  for  perhaps  half  the  money.  Next 
come  the  bonds  to  the  amount  of  another  couple  of  millions,  and  se- 
cured by  a  mortgage  upon  the  property.  Half  built  in  the  first  place, 
and  with  inferior  equipment  and  with  interest  on  a  funded  debt  of  more 
than  the  entire  cost  of  the  road,  perhaps  the  officials  of  the  company 
think  that  the  game  must  go  on,  and  that  the  particular  part  they  are 
to  play  is  to  bluff  it  as  long  as  possible  until  the  receiver  calls  time. 

The  committee  might  dwell  at  length  upon  the  distinction  between 
the  transportation  charges  and  the  maintenance  charges,  which  was 
found  to  be  somewhat  confused  on  many  of  the  reports  sent  in  response 
to  our  request,  but  time  is  too  short.  We  will  say  in  conclusion,  after 
careful  examination  of  the  blank  forms  and  statements  sent  us,  that  40 
per  cent,  are  practically  the  same  as  the  reports  used  by  the  committee, 
and  correspond  in  general  detail  with  the  classification  submitted  to 
you.  Thirty  per  cent,  have  practically  the  same  headings,  but  in  each 
there  are  instances  where  expenditures  upon  the  property  or  mainte- 
nance charges  are  mingled  in  a  confused  way  with  those  expenditures 
which  add  nothing  to  the  property,  either  present  or  future.  In  5  per 
cent,  the  items  are  grouped  under  distinctive  headings,  but  with  no 
regard  to  the  divisions  as  generally  used.  In  25  percent.,  although 
the  accounts  are  subdivided  to  a  considerable  extent,  and  some  of 
them  have  very  elaborate  statements,  the  grouping  into  distinct  classes 
is  entirely  ignored. 

From  this  you  may  see  that,  should  the  Association  adopt  the 
classification  submitted,  40  per  cent,  of  the  roads  would  be  all  right  as 
they  stand,  and  30  per  cent,  more  would  need  to  change  but  two  or 
three  items — principally  putting  the  repairs  of  the  power  plant  under 
the  same  head  as  repairs  of  the  balance  of  the  equipment,  where  it 
undoubtedly  belongs.  Twenty-five  per  cent,  more  would  but  need  to 
arrange  their  accounts  systematically,  instead  of  having  them  in  a 
jumbled  state,  as  most  of  them  have  the  charges  made  to  the  proper 
accounts,  but  not  arranged  systematically  in  the  reports. 

Nearly  40  per  cent  of  those  replying  to  the  circulars  sent  out  by 
the  committee  expressed  their  approval  of  the  classification  sent  them, 
and  also  a  desire  that  it  should  be  adopted  by  the  Association.  None 
said  anything  against  it. 

CLASSIFICATION  OF  EXPENDITURES  FOR 
STREET  RAILWAYS. 


f  1.— Superintendence  and  Organization. 

2.  — Engineering. 

3.  — Rlglit  of  Way. 

4.  — Building  Construction. 

5.  — Track  and  Roadway  Construction. 

6.  — Overhead  Line  Construction. 

7.  — Car  Equipment. 

8.  — Snow  Plows  and  Sweepers. 

9.  — Power  Station  Equipment. 

10.  — Tools  and  Machinery. 

11.  — Improvements  and  Betterments. 

12.  — Real  Estate. 


construction  and 

Equipment. 
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Operating 

Expense. 


General 
Operating 
Expenses. 


Transpor- 

TATION 

Expense. 


f  21.— Salaries  General  Officers  and  Clerks. 
22.— Miscellaneous  Expense  General  Offices. 
I  23.— Insurance. 

24.  — Legal  Expense. 

25.  — Injuries  and  Damages. 

26.  — Contingent  Expense. 
.27.— Park  Properties. 

f28.— Car  Service. 

29.  — Car  House  Expense. 

30.  — Lubricants  and  Waste  for  Cars. 

31.  — Supplies. 

32.  — Wrecking. 

33.  — Operating  Power  House. 


34.— Fuel. 

35  —Lubricants  and  Waste  for  Power  House. 
3«.— Water. 
37.— Hired  Power. 

rzs.—  Repairs  Roadway  and  Track. 
I  40.— Renewals  of  Ralls. 
Maintenance  |  41— Renewals  or  Ties. 
of  Way  and  \  42.  -Repairs  and  Renewals  Paving. 
Boildings.    I  43.— Repairs  and  Renewals  Suppl'y  Wires. 

44.— Repairs  and  Renewals  Bldg's,  Docks.  &c. 
t_45.— Repairs  and  Renewals  Overhead  Lines. 

f46.— Repairs  of  Cars. 

,  „  „_  47.— Repairs  of  Electric  Equipment. 

maintenance  |  49  _Kepairs  of  Steam  Plant, 
i ,    9?„„„m  \  50.— Repairs  of  Electric  Plant. 
jlquipmenj    |  5i._Repalrs  ot  Tools  and  Machinery. 
L  [_52.— Miscellaneous  Expenses. 

The  classification  as  given  here  is  not  subdivided  to  the  extent  that 
some  might  think  desirable,  but  sufficiently  for  any  practical  purposes, 
as  any  further  division  would  be  purely  statistical. 

There  are  two  principal  divisions  of  expenditures,  viz.  :  r.  Con- 
struction and  Equipment.  2.  Operating  Expenses.  The  latter  is 
divided  into  four  groups  :  I.  General  Operating  Expense.    2.  Trans- 


portation Expense.  3.  Maintenance  of  Way  and  Buildings.  4. 
Maintenance  of  Equipment. 

The  construction  and  equipment  charges  only  include  expenditures 
which  add  to  the  original  value  of  the  property. 

The  first  two  divisions  under  the  head  of  Operating  Expense — i.  e. 
General  Operating  Expense  and  Transportation  Expense,  include  only 
such  expenditures  as  are  necessary  for  operating  the  road,  while  the 
other  two  divisions,  viz.  :  Maintenance  of  Way  and  Buildings  and 
Maintenance  of  Equipment,  include  all  expenditures  made  upon  the 
property  itself,  necessary  to  keep  it  in  perfect  repair. 

These  maintenance  charges  are  purely  Operating  Expense,  but  are 
essentially  different  from  the  first  two  divisions  of  the  Operating 
Expense  in  that  they  add  materially  to  the  present  or  future  value  of 
the  property  while  the  General  and  Transportation  charges  do  not. 

The  classification  as  presented  is  especially  prepared  for  electric 
railways,  but  can  be  easily  adapted  to  use  on  cable,  horse  and  steam 
roads,  in  fact,  has  been  used  successfully  on  a  combination  of  electric, 
horse  and  steam  roads. 

For  use  upon  horse  roads. — All  the  subdivisions  of  General 
Operating  Expense  would  be  the  same. 

Under  the  head  of  Transportation  Expense,  for  No.  31  would  be 
substituted  Supplies.  Including  miscellaneous  supplies  such  as  are 
constantly  needed  for  the  operation  of  horse  cars  and  could  not  be 
chargeable  to  repairs. 

For  No.  33  would  be  substituted  Stable  Expense,  including  wages, 
stablemen  and  hostlers. 

For  No.  34,  Fuel — -would  be  substituted  Provender  and  Bedding. 

The  latter  expense  in  each  case  being  that  in  horse  roads  which  is 
offset  by  the  corresponding  expense  on  electric  roads. 

Proceeding,  we  would  find  that  the  subdivisions  under  the  head  of 
Maintenance  of  Way  and  Buildings  are  all  right  for  Horse  Railways 
except  that  No.  43  and  No.  45  would  be  omitted. 


E4RNINGS   AND  EXPENSES. 


BALANCE  SHEET. 


EARNINGS. 


Cash  Fares  

Sale  of  Tickets  

Chartered  Cars  

Freight  

Mall  

Express  

Advertising  

Miscellaneous  Earnings. 


Act 
No. 
21 
22 
23 
24 
25 
26 
27 


OPERATING  EXPENSES. 

GENERAL  EXPENSES. 

Salaries  

Advertising  and  Office  Expense  

Insurance  

Legal  

Injuries  and  Damages  

Contingent  

Parks  


TRANSPORTATION  EXPENSES. 

Car  Service  

Car  House  Expense  

Lubricants  and  Waste  for  Cars  

Electrical  Supplies  

Wrecking  

Operation  Power  House  

fuel 


Lubricants  and  Waste  for  Power  House. 

Water  

Hired  Power  


Gross  Earnings. 


Total. 


Total. 


MAINTENANCE  OF  WAY  AND  BUILDINGS. 

Repairs  Readbed  and  Track  '  

Removing  Snow  and  Ice  

Renewals  of  Ralls  

Renewals  of  Ties  

Repairs  and  Renewals  Paving  

Repairs  and  Renewals  Supplementary  Wire 

Repairs  Buildings  and  Structures  

Repairs  Overhead  Line  


Total. 


MAINTENANCE  OF  EQUIPMENT. 

Repairs  Cars  

Repairs  Armatures  and  Fields  

Repairs  all  other  Electrical  Apparatus. 

Repairs  Steam  Plant  

Repairs  Dynamos  and  Switchboard  

Repairs  Tools  and  Machinery  

Miscellaneous  Expense  


Total. 


Total  Operating  Expenses. 


Net  Earnings. 


FIXED  CHARGES. 

Interest  Accrued  

Taxes  


This 
Year. 


Total  Fixed  Charges. 


Surplus  Earnings. 
Deficit  


Prev'us 
Year. 


In- 
crease. 


De- 
crease. 


RESOURCES. 

Construction  and  Equipment. 

Superintendence  

Engineering  

Right  of  Way  

Buildings  and  Structures  

Track  and  Roadway  

Overhead  Line  

cars  

Snow  Plow  and  Sweepers  

Power  Station  

Tools  and  Machinery  

Improvements  and  Betterments. 
Interest  and  Discount  


Total  Construction  and  Equipment. 
Investments 


Total  Investments. 
Cash  Assets. 

Cash.   

Accounts  Receivable  

Notes  Receivable  

Supplies  on  Hand  


Total  Cash  Assets. 
Sundry  Items 

Treasury  Stock  


Total  Sundry  Items. 
Total  Resources  


LIABILITIES. 

Capital  Stock. 

The  Paterson,  Passaic  &  Rutherford  Electric  Ry.  Co 


Total  Capital  Stock. 
Funded  Debt. 


Total  Funded  Debt. 
Current  Liabilities. 

Accounts  Payable  

Notes  Payable  


Total  Current  Liabilities. 
Sundry  Items. 

Accrued  Interest  

Accrued  Taxes  


Total  Sundry  Items. 
Profit  and  Loss. 

Total  Liabilities  


(Under  operating  expenses  Item  No.  39  In  above  form  can  be  included  In  No.  38,  and  item  No.  48  in  No.  47  ;  hence  these  two  numbers  are  omitted  in  kchedule.) 
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Under  the  head  of  Maintenance  of  Equipment,  instead  of  No.  47, 
No.  4g  and  No.  50  we  would  have — Renewals  of  Horses,  Repairs  and 
Renewals  of  Harness ,  Shoeing,  Veterinary  Services. 

To  adapt  this  classification  for  use  on  suburban  steam  roads  we 
would  have  the  General  Operating  Expense  the  same. 

Under  the  head  of  Transportation  Expense.  No.  '28  would  not 
include  the  wages  of  engineers  and  firemen,  only  conductors  and  brake- 
men,  and  for  No.  33  would  be  substituted  Locomotive  Service.  This 
being  the  corresponding  expense  to  Operation  of  Power  House. 

All  others  would  remain  unchanged  except  that  No.  35  would  be 
Lubricants  and  Waste  Jor  Locomotives  instead  of  Power  House,  and  No. 
37,  Hired  Power,  would  be  omitted. 

Under  the  head  of  Maintenance  of  Way  and  Buildings  no  change 
would  be  necessary  except  that  as  with  horse  roads  No.  43  and  No.  45 
would  be  omitted. 

Under  the  head  of  Maintenance  of  Equipment,  for  No.  47,  No.  49 
and  No.  50  would  be  substituted,  Repairs  of  Locomotives. 

CASH  STATEMENT. 


RECEIPTS. 


Bain  nee  from  Last  Month. 

Cash  Fares  

Sale  ot  Tickets  

Chartered  Cars  

Freight  

Mall  

Express  

Advertising  


Accounts  Receivable. 
Notes  Receivable  


DISBURSEMENTS 


Accounts  Payable . 
Notes  Payable  


Intrest  (Sundry) . . 
Interest  (Coupon). 


Dividends. 


Sundry  Expenditures. 


RECAPITULATION. 


EARNINGS,  EXPENSES  AND  NET  EARNINGS  CURRENT  MONTH. 


Passen- 
gers. 

Motor 
Mileage 

Trailer 
Mile'ge 

Earnings 

Expenses 

Per  Ct. 
Ex.  to 
Earn'gs 

Net 
Earnings 

Ex.  per 
Mile, 

Mo.  ot  '9 
»  '9 
Increase. 

Decrease 

CHARGES  TO  CONSTRUCTION  AND  EQUIPMENT. 


superintendence  

Engineering  

Right,  of  Way  

Buildings  and  Structures  

Track  and  Roadway  

Overhead  Line  

Cars  and  Motors  

Snow  Plows  and  Sweepers  

Power  Station   

Tools  and  Machinery  

Improvements  and  Betterments. 


Having  had  no  experience  with  cable  roads  the  committee  cannot 
say  just  what  substitution  would  be  necessary,  but  feel  very  confident 
that  the  same  classification  could  easily  be  adapted  for  use  upon  such 
roads  as  well. 

CONSTRUCTION  AND  EQUIPMENT  ACCOUNTS. 

Too  much  care  cannot  be  exercised  in  charges  to  these  accounts. 
Nothing  should  be  charged  to  Construction  and  Equipment  except 
that  which  adds  to  the  first  or  original  cost  of  the  property. 

1.  Superintendence  and  Organization  Expense. 

Salaries  of  superintendent  of  construction,  assistants,  wages 
of  clerks  and  others  employed  in  the  offices  of  this  department. 
Expense  of  the  office,  furniture,  fuel,  lighting,  supplies  for  office, 
miscellaneous  and  personal  expense  of  Superintendent  and  assis- 
tants while  on  business.  Includes  stationery  and  printing  for  this 
department.  Also  all  expenses  of  organization  not  coming  under 
either  ot  the  following  heads: 

2.  Engineering. 

Wages  and  expenses  of  engineers  and  draughtsmen  on 
preliminary  and  construction  work. 

3.  Right  of  Way. 

Salaries  and  expenses  of  right-of-way  agent,  together  with 
payments  for  rights  of  way,  easements,  franchises  and  pole  rights. 

4.  Building  Construction. 

Cost  of  buildings;  car  houses,  stations,  offices,  store  houses, 
power  house,  repair  shops,  wharves,  coal  sheds,  etc.,  etc.  ;  also 
furniture  and  fixtures  for  the  same. 

To  this  account  should  also  be  charged  the  cost  of  land  occu- 
pied by  the  buildings  mentioned. 


Real  estate  (land  and  buildings  thereon)  not  used  by  the  road 
for  actual  operation  must  be  charged  to  Real  Estate  Account. 

5.  Track  and  Roadway  Construction. 

Includes  the  expense  of  grading,  surfacing,  ballasting,  ditching 
and  paving;  the  cost  of  rails,  rail  chairs,  ties  and  stringers,  tie 
rods,  joint  fastenings,  track  spikes,  frogs  and  switches,  supplemen- 
tary wire,  tie  wires,  channel  pins,  solder  and  miscellaneous  track 
material ;  also  the  cost  of  distributing  and  laying  the  same,  with 
the  supplementary  wire  and  its  connections. 

6.  Overhead  Construction. 

Cost  of  poles  and  setting;  putting  up  trolley,  feeder  and 
guard  wires,  including  cost  of  wire  and  all  devices  for  overhead 
construction. 

7.  Car  Equipment. 

Cost  of  cars  built  or  purchased,  including  the  cost  of  trucks, 
wheels,  motors,  upholstering,  painting,  lettering,  varnishing,  &c. 

8.  Snow  Plows  and  Sweepers. 

Cost  of  snow  plows  and  sweepers  built  and  purchased,  includ- 
ing the  electrical  equipment  for  the  same. 

9.  Power  Station  Equipment. 

Cost  of  steam  plant,  engines,  boilers,  pumps,  piping,  shafting 
and  belting,  dynamos  and  switchboard  equipment,  together  with 
installation  of  the  same. 

10.  Tools  and  Machinery. 

Cost  of  tools  and  machinery  for  repair  shops,  car  houses,  &c. 
and  expense  of  setting  and  placing  in  running  order. 

11.  Improvements  and  Betterments. 

All  expenditures  which  improve  the  original  plant,  and  of 
which  a  portion  should  be  charged  to  operating,  and  a  portion  to 
construction  expenses. 

12.  Real  Estate. 

All  land  and  buildings  thereon  purchased  as  an  investment  and 
not  used  by  the  road  for  actual  operation. 

GENERAL  OPERATING  EXPENSES. 

21.  Salaries  of  General  Officers  and  Clerks. 

In  this  account  are  included  the  salaries  of  the  general  officers; 
the  heads  of  departments  connected  with  the  supervision  and 
management  of  the  general  business  of  the  road.  Salaries  of 
division  superintendents  and  assistants  may  also  be  charged  to 
this  account. 

By  general  officers  are  meant  officers  in  charge  of  depart- 
ments, and  whose  jurisdiction  extends  over  the  entire  road. 

This  account  embraces  the  salaries  of  all  clerks  in  the  general 
offices,  clerks  for  heads  of  departments,  and  all  clerks  not  herein- 
after mentioned. 

22.  Miscellaneous  Expense  General  Offices. 

The  expense  of  heating  and  lighting  the  general  offices;  wages 
of  porters,  messengers,  etc.;  telephone  service  and  all  miscellane- 
ous supplies  and  expenses  of  the  general  offices,  including  the  cost 
of  all  stationery,  books,  paper,  stamps,  pens,  pencils,  etc. ;  also 
cost  of  all  printing  of  blanks,  circulars,  statements,  tickets,  and 
the  cost  of  advertising. 

23.  Insurance. 

Includes  cost  of  insurance  on  property  of  the  company,  and 
against  injuries  to  employes,  and  all  expenses  of  collection. 

24.  Legal  Expense. 

In  this  account  are  included  the  salaries,  fees  and  expenses  of 
attorneys,  witness'  fees  and  other  court  expenses. 

25.  Injuries  and  Damages. 

Expenses  on  account  of  persons  injured,  and  property 
damaged,  with  payments  of  claims,  are  all  chargeable  to  this 
account. 

Wages  of  persons  while  disabled,  medical  attendance  and 
funeral  expenses;  also  wages  of  claim  agent  and  others  connected 
with  the  claim  department. 

Lawyers'  fees  and  other  court  expenses  are  not  chargeable  to 
this  account;  nor  are  damages  to  property  belonging  to  the 
company. 

26.  Contingent  Expense. 

This  account  includes  the  miscellaneous  expenses  not  other- 
wise provided  •  for;  traveling  and  other  expenses  of  general 
officers  and  assistants,  etc.,  etc. 

27.  Park  Properties. 

Includes  all  running  expenses  of  parks  owned  or  leased  by  the 
company. 

TRANSPORTATION  EXPENSES. 

28.  Car  Service. 

This  account  includes  the  wages  of  conductors,  motormen, 
starters,  aids,  inspectors  and  switchmen;  cost  of  punches,  ticket 
registers,  sign  sticks,  switch  sticks  and  miscellaneous  supplies  for 
car  service. 

The  wages  of  the  superintendent  of  time  tables  and  chief 
of  conductors,  with  such  clerks  as  may  be  under  them,  should 
also  be  charged  to  this  account. 

29.  Car  House  Expense. 

This  account  includes  the  wages  of  shed  foremen,  shifters, 
cleaners,  oilers,  wipers,  laborers,  inspectors  and  watchmen,  except 
such  as  are  employed  on  repairs  of  cars. 

The  cost  of  fuel,  and  lighting  the  car  houses  and  sheds, 
lanterns  and  oil  for  watchmen,  tools  used  by  workmen  on  cars, 
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(cleaning-  and  oiling  and  other  work,  except  repairs),  are  charge- 
able to  this  account. 

30.  Lubricants  and  Waste  for  Cars. 

Oil,  grease,  tallow  and  other  lubricants,  with  waste  used  upon 
car  journals  and  motors,  are  included  in  this  account. 

31.  Supplies. 

This  account  includes  such  supplies  as  are  constantly  needed 
for  the  operation  of  the  electric  cars,  but  cannot  be  charged  to 
repairs,  such  as  lamps,  fuses,  carbon  brushes,  trolley  cord,  etc. 

32.  Wrecking. 

Wages  of  those  employed  in  getting  derailed  cars  on  the  track, 
and  removing  obstructions  and  wrecks;  tools  used  and  all  other 
expense  incurred  on  the  same  account. 

Expense  of  getting  cars  back  to  the  car  house,  when  broken 
down  on  the  line,  is  also  chargeable  to  this  account. 

33.  Operation  of  Power  Houses. 

This  account  includes  wages  of  engineers,  firemen,  coal 
shovelers,  dynamo  men,  oilers,  cleaners  and  others  employed  in 
the  power  houses,  except  when  employed  upon  repairs. 

Also  the  cost  of  water,  water  rates,  or  cost  of  pumping 
where  the  company  furnishes  its  own  water  works;  carbon 
brushes,  fuses,  lamps  and  other  supplies  necessary  for  the  daily 
operation  of  the  power  houses,  and  not  otherwise  provided  for; 
cost  of  heating  and  lighting  power  houses. 

Repairs  and  renewals  of  engines,  boilers,  dynamos,  switch- 
boards and  station  fixtures  are  not  chargeable  to  this  account.  Fuel 
and  lubricants  are  also  chargeable  to  separate  accounts. 

34.  Fuel. 

This  account  includes  the  cost  of  all  fuel  used  in  the  power 
houses,  with  transportation  charges  on  the  same. 

35.  Lubricants  and  Waste  for  Power  Houses. 

Oils,  greases,  tallow  and  waste  for  use  in  the  power  houses, 
for  engines,  shafting,  dynamos,  pumps,  etc. 

36.  Water. 

Cost  of  water  when  taken  from  local  water  works  companies. 

37.  Hired  Power. 

Cost  of  power  when  taken  from  other  electric  companies. 

MAINTENANCE  OF  WAY  AND  BUILDINGS. 

38.  Repairs  of  Roadway  and  Track. 

This  account  includes  all  expenditures  on  account  of  the  road- 
bed and  track,  except  the  cost  of  rails  and  ties  used,  and  the  cost  of 
repairs  and  renewals  of  paving,  and  the  supplementary  wire. 

It  includes  tracks  laid  in  buildings,  yards,  on  turntables, 
wharves  and  over  bridges;  wages  of  roadmasters,  track  foremen, 
laborers,  watchmen  and  others,  while  engaged  in  track  repairs  and 
renewals. 

It  includes  cleaning,  oiling  and  sanding  track,  repairs  and  re- 
newals of  drains  under  the  track,  repairs  and  renewals  of  plank- 
ing over  bridges,  repairs  and  renewals  of  frogs  and  switches,  joint 
fastenings,  etc.,  etc.  It  also  includes  repairs  of  rails,  and  all  work 
on  rails,  cutting  and  drilling,  except  drilling  for  tie  wires.  Also 
labor  expended  in  taking  up  track. 

The  cost  of  tools,  implements  and  all  supplies  used  in  connec- 
tion with  the  track  are  included  in  this  account. 

The  expense  of  removing  snow  and  ice,  with  the  cost  of 
repairs  on  snow  plows  and  sweepers,  may  be  made  a  separate  ac- 
count if  so  desired,  but  comes  under  the  head  of  Maintenance  of 
Way. 

40.  Renewals  of  Rails. 

This  account  includes  the  cost  of  new  rails  laid  in  the  track, 
with  the  transportation  charges  on  the  same,  less  the  value  of  old 
rails  taken  up. 

The  expense  of  loading,  unloading,  drilling,  cutting,  laying 
and  repairing  rails  is  not  included  in  this  account. 

41.  Renewals  of  Ties. 

This  account  includes  the  cost  of  new  ties  laid  in  the  track 
and  the  freight  on  the  same. 

The  expense  of  loading,  unloading  and  laying  ties  is  not  in- 
cluded in  this  account. 

42.  Repairs  and  Renewals  of  Paving. 

This  account  embraces  all  expenditures  on  account  of  the 
paving. 

It  includes  the  cost  of  paving  blocks  and  sand,  and  the  cost 
of  transportation  of  the  same;  the  wages  of  pavers,  laborers  and 
others,  engaged  in  repairs  and  renewals  of  paving;  also  the  cost  of 
tools  and  other  supplies  for  the  same  work. 

The  expense  ot  taking  up  and  relaying  paving,  when  necessi- 
tated by  the  repairs  on  the  roadbed,  the  track  and  the  supple- 
mentary wire  is  not  chargeable  to  this  account,  but  to  the  account 
for  which  expense  was  incurred. 

43.  Repairs  ar>d  Renewals  of  the  Supplementary  Wire. 

This  account  includes  all  expenditures  on  account  of  the  sup- 
plementary wire  and  its  connections. 

It  includes  the  cost  of  the  wire,  tie  connections,  channel 
pins,  solder,  and  other  supplies,  also  tools  and  implements  used  in 
connection  with  the  work  of  repairing  the  supplementary  wires; 
wages  of  solderers,  laborers  and  others,  engaged  upon  this  work. 

The  expense  of  drilling  rails  for  channel  pins  and  tie  wire 
rivets,  is  also  chargeable  to  this  account. 

Expense  on  the  supplementary  wires,  necessitated  by  the  tak- 
ing up  of  rails,  ties,  switches,  frogs,  etc.,  are  not  chargeable  to  this 
account,  but  to  repairs  of  roadway  and  track. 

Expense  on  the  supplementary  wires  necessitated  by  the  tak- 
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ing  up  or  laying  of  paving  should  be  charged  to  the  account  of 
paving. 

44.  Repairs  and  Renewals  of  Buildings,  Docks  and  Wharves. 

This  account  includes  the  cost  of  repairs  and  renewals  of  all 
buildings,  docks  and  wharves,  and  of  the  stationary  fixtures  and 
furniture  of  the  same,  not  otherwise  provided  for;  car  houses 
and  sheds,  store  houses,  car  shops,  repair  shops,  blacksmith 
and  machine  shops,  power  houses,  coal  sheds  and  bins,  stations, 
etc. ,  etc. 

Repairs  of  pits  in  car  houses  and  shops,  cranes  in  power 
houses  and  coal  sheds,  etc.,  are  embraced  in  this  account. 

Repairs  of  tracks  in  buildings  and  on  wharves,  are  not  charge- 
able to  this  account. 

45.  Repairs  and  Renewals  of  Poles  and  Overhead  Lines. 

The  account  includes  the  cost  of  repairs  and  renewals  of  poles 
and  brackets,  with  trolley,  span,  guard  and  feed  wires,  with  all 
appliances  for  suspension  and  insulation  of  the  same. 

MAINTENANCE  OF  EQUIPMENT. 

46.  Repairs  of  Cars. 

This  account  includes  the  cost  of  all  repairs  on  car  bodies, 
painting,  varnishing,  upholstering,  re-lettering  cars  and  car  signs; 
repairs  and  renewals  of  the  trucks,  brakes,  brake  shoes,  axle  boxes, 
springs,  track  brushes,  snow  scrapers,  pilots,  sand  boxes,  etc.; 
repairs  and  renewals  of  wheels  and  axles. 

The  cost  of  new  cars  taking  the  place  of  old  to  make  the  num- 
ber good,  are  also  chargeable  to  this  account. 

On  roads  using  both  motor  and  tow  cars  it  is  sometimes  advis- 
able to  keep  each  kind  separately. 

47.  Repairs  of  Electrical  Equipment. 

This  includes  the  repairs  of  motors,  their  parts  and  connec- 
tions, the  labor  of  removing  damaged  parts  and  replacing  same 
when  repaired. 

Armatures,  fields,  gears,  pinions,  controllers,  switches,  trol- 
leys, lightning  arresters,  brush  holders,  cables,  etc.,  all  come  under 
this  head. 

New  motors  or  parts  pnrchased  or  made  and  put  in  to  replace 
those  damaged  or  worn  out  must  be  charged  to  this  account  also. 
49  Repairs  of  Steam  Plant. 

To  this  account  should  be  charged  all  repairs  and  renewals  of 
the  steam  plant  in  the  power  house,  including  the  boilers,  engines, 
pumps  and  shafting,  repairs  and  renewals  of  belts,  piping,  steam 
fitting,  etc. 

50.  Repairs  of  Electrical  Plant. 

Repairs  and  renewals  of  dynamos  and  their  parts;  armatures, 
fields,  pulleys,  commutators,  oilers,  bearings  and  boxes,  brush 
holders,  etc.,  are  chargeable  to  this  account;  also  labor  removing 
and  replacing  damaged  parts. 

Repairs  and  renewals  of  the  switchboard  equipment  are  also 
charged  to  this  account,  such  as  repairs  and  renewals  of  station 
switches,  rheostats,  circuit  breakers,  ammeters,  wiring  and  con- 
nections. 

51.  Tools  and  Machinery. 

Repairs  and  renewals  of  tools  and  machinery,  shafting,  boil- 
ers, engines,  etc.,  in  the  shops  of  the  company;  also  cost  of  lubri- 
cants for  the  same. 

Small  tools  (not  shop  fixtures)  are  chargeable  to  the  account 
most  benefited  by  them. 

52.  Miscellaneous  Expense. 

To  this  account  should  be  charged  all  miscellaneous  expense 
of  maintenance  and  equipment,  not  otherwise  provided  for. 


Report  of  the  Committee  on  "City  and  Suburban 
Electric  Railways." 


By  E.  C.  Foster — Committee. 

The  subject  that  has  been  assigned  to  me  for  discussion,  that  of 
"  City  and  Suburban  Electric  Railways,"  is  decidedly  a  comprehensive 
one.  Inasmuch  as  the  interurban  electric  railways  are  comparatively 
few,  it  covers  nearly  the  whole  electric  railway  field.  The  latter  class 
of  roads  is  a  growing  one,  however,  and,  as  my  work  is  in  connection 
with  lines  of  this  kind,  connecting  Boston  with  the  smaller  cities  sur- 
rounding it  on  the  north,  I  shall  assume  that  it  is  excusable  in  me  to 
devote  a  considerable  part  of  this  paper  to  the  consideration  of  the 
interurban  roads. 

It  is  difficult  to  make  the  distinction  between  city  roads  and  sub- 
urban roads.  The  function  of  nearly  all  city  roads  is  largely  to  convey 
the  people  from  the  residential  districts,  mainly  in  the  suburbs,  to  the 
business  sections,  and  likewise,  from  the  latter  to  the  former.  In  the 
improvements  it  has  made  in  this  class  of  transportation,  lie  the  great- 
est benefits  of  the  application  of  electricity  to  street  car  propulsion. 
The  growth  of  our  great  cities  has  resulted  in  the  appreciation  of  value 
of  all  real  estate  near  the  business  sections,  to  a  point  where  the  only 
residence  a  working  man  can  afford  in  these  districts  is  a  tenement 
house.  These  tenements  are  invariably  crowded  to  a  degree  that  is 
unhealthful.  That  the  electric  railway  has  done  much  for  humanity  in 
enabling  the  working  population  to  leave  these  homes  in  the  congested 
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districts,  and  procure  more  comfortable  and  respectable  ones  in  the 
suburbs,  goes  without  saying. 

Next  to  this  most  important  use  of  the  electric  railways  comes 
their  use  in  furnishing  recreation  for  the  masses  of  the  people.  No- 
thing accomplishes  so  much  in  the  elevation  of  our  population  as  fre- 
quent opportunity  to  cultivate  acquaintance  with  nature.  Optimism  is 
the  natural  and  healthy  condition  of  the  mind,  and  nothing  encourages 
one  to  look  on  the  bright  side  of  life  as  does  a  ride  or  ramble  through 
the  country.  The  combination  of  fresh  air  and  pretty  scenery  makes 
the  only  tonic  that  tones.  The  two  necessary  considerations  in  the 
accomplishment  of  the  scheme  of  country  air  for  the  masses  are,  first, 
the  public  parks,  and,  second,  the  means  of  transportation  to  them. 
It  is  only  within  the  past  year  that,  in  the  state  of  Massachusetts,  a 
State  Public  Park  Commission  has  been  created  for  the  purpose  of 
purchasing  large  tracts  of  land  and  opening  them  to  the  public,  that 
they  may  enjoy  the  beauties  of  nature  without  trespassing  upon  private 
property.  On  a  portion  of  the  Blue  Hills,  only  ten  miles  distant  from 
the  heart  of  the  city  of  Boston,  over  1,200  acres  have  been  secured  to 
be  preserved  forever  for  the  benefit  of  the  people.  Also,  in  Arlington, 
a  like  distance  in  another  direction,  a  large  reservation  is  made;  Mid- 
dlesex Falls  in  another,  and  the  Commission  is  now  turning  its  atten- 
tion to  the  shores  of  Revere  Beach,  immediately  north  of  the  city,  one 
of  the  grandest  beaches  of  this  continent.  It  is  needless  to  add  that 
the  street  railway  companies  are  doing  their  share  in  the  matter  of 
providing  the  necessary  transportation.  While  their  motives  are  not 
purely  philanthropic,  the  results  accomplished  are  of  almost  as  sub- 
stantial benefit  as  though  the  people  only  were  considered.  While 
this  fact  is  very  greatly  appreciated,  there  seems  to  exist  a  growing 
feeling,  on  the  part  of  some,  that  the  street  railway  companies  get 
everything  and  give  nothing.  Certainly  the  very  evident  benefits  the 
people  have  secured,  coupled  with  the  fact  that  few  companies  have 
earned  more  than  moderate  dividends,  and  many  none,  should  be 
enough  to  convince  the  most  skeptical  that  the  stockholder's  experience 
is  not  always  a  profitable  one. 

However,  I  presume  that  it  was  not  expected  of  me  to  devote  this 
paper  to  a  demonstration  of  the  ad  vantages  accruing  from  the  existence 
of  electric  railways,  but  rather  to  consider  the  question  of  the  opera- 
tion of  roads,  and  the  projection  and  construction  of  new  lines.  It 
seems  almost  useless  for  me  to  tell  you,  who  know,  certainly  as  well 
as,  if  not  better  than,  I,  how  to  operate  existing  roads,  and  how  to  de- 
termine what  lines  will  pay,  and  under  what  conditions  of  fares  and 
traffic.  When  I  say,  hereinafter,  that  such  a  thing  should  be  so,  even 
though  it  be  without  modification,  you  must  understand  that  I  offer 
such  only  as  my  opinion,  formed  from  my  own  experience,  and  not 
necessarily  as  an  established  fact. 

As  a  road  is  projected,  and  studied  from  a  financial  point  of  view, 
first,  then  constructed,  and  then  operated,  it  may  be  well  to  consider 
these  topics  in  this  same  order.  The  first  point,  covering  the  work 
preliminary  to  the  construction,  admits  of  nothing  but  rather  general 
discussion.  As  it  is  not  the  purpose  of  this  paper  to  consider  roads 
built  to  yield  their  dividends  in  benefits  to  allied  interests,  as  in  devel- 
oping real  estate,  it  may  be  taken  for  granted  that  the  question  of 
primal  importance,  in  the  consideration  of  a  proposed  line,  is  its 
probable  earning  capacity.  The  stimulation  to  the  growth  of  the 
country  crossed  may  be  considered,  only  in  the  reflex  effect  that  such 
growth  may  have  upon  the  business  of  the  road.  A  line  to  pay  should 
be  one  that  makes  itself  a  necessity  to  the  people,  in  offering  them  the 
best  facilities  for  transportation  in  the  particular  direction.  Compet- 
ing lines  should  be  avoided,  excepting  where  the  volume  of  business  is 
large  enough  to  support  both.  Besides  the  assurance  that  the  line  is 
necessary  to  the  people  accommodated,  it  must  be  ascertained  that  the 
number  of  the  latter  is  large  enough  to  support  the  road  on  a  paying 
basis,  not  only  the  first  year,  when  the  repairs  are  slight,  but  later, 
when  reconstruction  becomes  necessary.  I  consider  that  there  are 
very  few  cases  where  a  company  is  warranted  in  investing  its  money 
in  a  line,  on  the  strength  alone  of  the  future  that  may  be  expected 
from  it.  A  road  should  be,  at  least,  capable  of  earning  its  operating 
expenses  from  the  start,  and  the  evidence  of  a  more  prosperous  time, 
later  on,  should  be  very  strong,  before  it  is  constructed  without  imme- 
diate promise  of  good  dividends.  It  is  sometimes  necessary  for  an 
established  company  to  build  on  a  location,  merely  to  keep  out  com- 
petition. The  only  thing  that  warrants  this  is  the  knowledge  that  the 
opportunity  exists  for  the  proposed  competing  company  to  be  self- 
supporting. from  the  start,  and  ultimately  a  serious  rival.  Otherwise, 
it  is  economy  to  allow  it  to  build  the  road,  and  buy  it  out  at  the 
foreclosure  sale. 

Track  construction  is  a  subject  that  has  been  sojthoroughly^dis- 


cussed  in  all  its  details,  that  I  shall  not  attempt  to  do  more  than  express 
my  opinion,  in  a  general  way,  as  to  what  forms  are  best  suited  for  the 
various  demands  of  the  suburban  roads.  The  kind  of  construction 
most  desirable  for  a  certain  location  depends,  of  course,  entirely  upon 
the  particular  conditions.  For  roads  connecting  towns,  I  think  that  it 
is  often  possible  to  secure  an  independent  right  of  way  for  a  very  slight 
cost  per  mile,  and  very  often  for  nothing;  this  might  require  special 
legislation,  Progressive  land  owners  realize  that  the  one  way  to  en- 
hance the  value  of  their  real  estate,  is  to  put  it  within  means  of  easy 
communication  with  the  surrounding  neighborhood,  and  especially  the 
principal  town.  For  this  reason  they  are  often  willing  to  give  the 
necessary  land  for  an  electric  railway — without  any  undesirable  condi- 
tions or  restrictions — and  oftentimes  to  contribute  something  toward 
the  grading.  If,  in  this  way,  the  right  of  way  can  be  obtained  that  is 
desirable  as  to  route  and  grade,  it  offers  many  advantages  that  cannot 
be  had  on  public  highways.  For  such  a  right  of  way,  the  regular  steam 
road  form  of  construction  would  be  employed.  About  a  sixty  pound 
T  rail,  6  X  7 'n-  oak  or  chestnut  ties,  laid  two  feet  centers,  needle 
switches  with  lever  throw,  etc.,  would  give  a  track  that  would  allow  a 
speed  of  forty  miles  an  hour,  making  it  necessary  to  slacken  speed  only 
for  curves,  and  as  much  for  switches  as  the  overhead  construction  de- 
manded, the  track  switches  requiring  no  reduction  of  speed.  Curves, 
in  such  a  road,  should  be  few,  and  of  the  longest  possible  radii. 

Where  it  is  decided  to  build  on  country  roads,  a  location  at  the 
side  of  the  road  is,  of  course,  preferable.  Here  T  rail  may  be  laid,  and 
the  track  filled  with  gravel,  covering  the  ties  and  leaving  the  heads  of 
the  rails  entirely  exposed. 

In  the  streets  of  smaller  towns,  where  permission  can  be  obtained, 
it  is  also  desirable  to  lay  T  rail,  although  there  is  always  more  or  less 
trouble  maintaining  the  paved  brow  that  is  usually  required,  and  conse- 
quent difficulty  in  plowing  snow  from  the  track,  due  to  the  shears  and 
diggers  of  the  plow  striking  the  partially  displaced  blocks. 

In  city  streets,  and  others  thai  are  paved,  the  girder  rail  seems  to 
be  the  only  one  suitable.  In  order  to  obtain  the  necessary  depth  for 
paving,  this  rail  should  be  nine  inches  deep,  and  should  weigh  about 
ninety  pounds  per  yard.  This  makes  very  expensive  construction,  but 
the  expense  is  justifiable,  when  the  conditions  are  considered.  While 
such  construction  is  necessary,  where  laid  in  streets  paved  from  curb  to 
curb,  it  is  an  open  question  in  my  mind  as  to  what  is  best  in  macadam 
streets.  There  are  many  lines  that  are  operated  on  fifteen  or  thirty 
minutes,  or  even  on  hourly  intervals,  where  the  business  is  hardly  such 
as  to  warrant  the  use  of  track  construction,  costing  from  $20,000  to 
$30,000  per  mile.  The  frequency  of  the  service  is  an  important  factor  in 
determining  the  most  economical  construction  for  use  under  particular 
conditions,  and  I  think  that  the  nine  inch  girder  rail  ceases  to  become 
a  necessity,  and  becomes  a  luxury,  when  the  number  of  cars  run  over 
it  daily  is  reduced  below  a  certain  figure.  Further,  there  are  positive 
objections  to  the  use  of  such  rigid  construction  as  this  in  dirty  streets, 
as  in  macadam  streets  where  the  top  dressing  contains  a  greal  deal  be- 
sides stone.  My  experience  has  been  that  the  rail  becomes  covered 
with  dirt,  and  that  the  cars  rattle  and  "  chatter"  badly  in  running  over 
it,  more  than  in  running  over  a  dirty  rail  of  less  rigidity.  It  may  seem 
revolutionary  to  suggest  it,  but  I  think  that,  for  certain  places,  it  is  at 
least  worth  while  to  consider  relaying  good  tram  rail,  using  some  ap- 
proved form  of  joint  plate.  I  am  not  quite  convinced  in  my  own  mind 
that  there  are  conditions  existing  where  this  is  warrantable,  but  the 
subject  is  certainly  wo/thy  of  discussion  and  consideration. 

Overhead  line  construction  has  kept  pace  in  its  improvements  with 
those  of  the  other  branches  of  electric  railway  work,  and  the  success 
that  has  been  had  with  the  lines  built  during  the  early  periods  of  de- 
velopment, encourages  one  in  the  belief  that  modern  lines  may  be  de- 
pended upon  to  give  little  trouble. 

Regarding  equipment,  my  idea  is  that  the  longest  car  that  can  be 
operated  successfully  on  four  wheels,  is  the  most  desirable  for  the  ordi- 
nary conditions.  For  long  distance  lines  having  heavy  traffic,  I  would 
recommend  thirty  foot  bodies,  on  double  trucks,  for  box  cars,  and  fif- 
teen bench  open  bodies,  on  similar  trucks.  Where  there  is  a  sufficient 
demand,  I  should  run  a  combination  smoking  and  baggage  car,  as  the 
trail  car  of  a  train  of  two. 

In  building  a  new  road  for  short  distance  travel,  I  should  give  all 
curves  the  necessary  radii  for  the  use  of  seven  foot  wheel  bases  through 
them,  and  have  trucks  this  standard.  On  these  trucks,  I  should  use  twenty 
foot  box  cars  and  ten  bench  open  cars,  either  class  measuring  about 
twenty-nine  feet  six  inches  over  the  buffers.  As  a  supplement  to  the 
regular  equipment  of  motor  cars,  I  recommend  trailers,  and  that  they 
may  be  run  economically,  a  power  brake  is  necessary.  To  meet  this 
demand,  the  air  brake  is  being  developed,  and  promises  to  fill  the 
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requirements.  For  convenience  in  attaching  trailers  to  motor  cars, 
automatic  couplers  are  necessary.  There  are  several  forms  of  latch 
couplings  that  can  be  made  to  do  the  work  satisfactorily.  An  impor- 
tant thing  in  connection  with  the  use  of  trailers  is  the  adoption  of ,  and 
adherence  to,  a  standard,  that  all  buffers  and  drawbars  may  be  of  one 
height,  and  other  parts  right  for  the  proper  operation  of  cars  in  trains. 

For  electrical  equipment,  it  goes  without  saying  that  the  modern 
multipolar,  single  reduction  motors,  with  series  parallel  controllers,  are 
the  only  ones  that  a  road  can  afford  to  use.  The  performance  of  the 
various  equipments,  now  manufactured  by  the  different  companies,  has 
been  so  universally  satisfactory,  that  I  feel  that  a  great  deal  has  been 
accomplished  in  the  past  two  years  in  the  development  of  the  car 
equipment. 

I  am  a  firm  believer  in  the  desirability  of  heating  all  cars  in  the 
North,  thinking  that  it  has  a  very  important  effect  upon  receipts.  As 
much  as  I  like  the  results  obtained  from  electric  heating,  I  hardly  feel 
that  we  can  depend  upon  this  method.  Our  experience  is  that  it  takes 
from  eight  to  twelve  amperes  to  keep  a  twenty  foot  car  comfortable, 
that  is,  40  degs.  above  the  outside  temperature.  This  means  that 
it  requires  about  as  much  current  per  hour  as  to  propel  a  car  four 
miles.  This  would  make  seventy-two  car  miles  of  power  per  day  of 
eighteen  hours,  chargeable  against  the  heaters.  When  it  is  considered 
that  this  extra  power  is  often  demanded  when  power  is  needed  for 
other  purposes,  as  in  snowstorms,  it  may  be  seen  that,  aside  from  the 
question  of  cost  of  coal,  the  consideration  of  the  necessary  increased 
capacity  of  the  power  station  and  feeder  system  is  an  important  one. 
Having  put  myself  on  record  as  opposed  to  electrically  heated  cars,  it 
is  probably  expected  of  me  that  I  present  a  method  that  is  satisfactory. 
Unfortunately,  though,  this  I  am  unable  to  do.  For  short  trips,  run 
from  a  car  house,  the  hot  water  storage  system  may  do.  We  still  de- 
pend upon  the  stove,  and  "with  all  its  faults  we  love  it  still,"  until  we 
can  find  something  that  we  consider  an  improvement  upon  it. 

It  is  not  improbable  that  before  long  a  telephone  will  be  considered 
a  necessary  part  of  the  equipment  of  each  car  operated  on  suburban 
lines.  It  often  happens  that  means  of  communication  with  the  nearest 
car  house,  or  with  the  starter,  would  save  much  delay,  and  even  danger, 
in  cases  of  cars  disabled  or  thrown  off  their  schedule  time  by  other 
causes.  Either  a  telephone  in  each  car,  with  means  of  plugging  in  on 
convenient  poles,  or  'phones,  arranged  at  the  turn-outs,  in  boxes,  may 
be  used.  As  a  substitute  for  this  arrangement,  or  in  connection  with 
it,  a  system  of  signals  between  turn-outs  may  be  desirable  under  cer- 
tain conditions.  By  the  use  of  lantern  boxes  containing  incandescent 
lamps,  and  the  necessary  hand  or  automatic  switches,  a  simple  system 
of  signals  may  be  devised,  by  means  of  which  cars  running  bet  ween 
turn-outs  on  single  track  lines  will  be  protected  from  meeting  other 
cars. 

While  these  devices  may  be  necessary  in  some  cases,  they  will 
always  be  more  or  less  burdens,  in  the  complications  they  add. 
The  signal  system,  especially,  has  one  important  objection.  Regard- 
less of  the  most  carefully  enforced  rules  to  the  contrary,  men  will  learn 
to  consider  it  as  freeing  them  from  the  necessity  of  maintaining  the 
same  careful  lookout  for  approaching  cars,  and  in  cases  of  failure  of 
the  signals  accidents  will  be  more  likely  to  occur  than  they  would  with- 
out the  signal  system. 

The  adoption  of  a  proper  schedule  of  fares  and  transfers  is  a  most 
important  matter.  Where  lines  are  short  enough  to  allow  the  use  of 
one  standard  fare  throughout,  this  question  is  a  simple  one,  but  where 
routes  are  longer,  and  it  becomes  necessary  to  collect  higher  fares, 
complication  commences.  When  this  latter  condition  is  aggravated  by 
systems  of  transfers,  the  complexity  increases.  My  experience  has 
been  that,  in  general,  it  is  best  to  divide  such  a  line  into  sections,  col- 
lecting a  single  fare  in  each,  and  registering  all  as  the  standard  fares. 
These  sections  are  arbitrary  of  course,  but  in  our  case  are  determined 
by  town  boundary  lines.  For  instance,  where  we  have  a  line  running 
through  several  towns,  we  collect  a  single  five  cent  fare  in  each  town. 
In  connection  with  this,  I  would  say  that  there  are  instances  where  fur- 
ther restrictions  need  to  be  made.  Cases  have  arisen  where  towns  of 
large  area  have  comparatively  small  centers  of  population,  a  long  dis- 
tance apart.  Single  fares  have  been  established  as  being  good  any- 
where within  the  limits  of  either  town.  A  line  is  then  built  connecting 
the  two  towns,  and  instead  of  ten  cents  it  is  considered  necessary  to 
get  fifteen  cent  fares.  The  question  then  arises  as  to  how  the  required 
three  sections  can  be  arranged.  According  to  established  precedent, 
the  five  cent  fare  sections  include  each  whole  town,  although  the  line 
in  question  did  not  exist  when  this  understanding  was  originated.  In 
this  case,  however,  it  becomes  necessary  to  establish  the  third  section 
as  including  that  part  of  the  line  between  the  boundaries  of  the  more 


thickly  populated  portions  of  the  towns,  and  including  the  intervening 
open  country  in  both  towns.  As  an  exception  to  this  method  of  paying 
fares  "on  the  installment  plan  "  I  would  mention  the  case  where  there 
exists  a  very  heavy  through  traffic  on  a  line  compared  with  which  the 
local  traffic  is  slight.  In  this  case  I  consider  it  best  to  collect  the  whole 
fare  at  once,  issuing  to  the  through  passengers  conductors'  private 
checks.  These  latter  are  held  by  the  passenger  as  evidence  that  he  has 
paid  through  fare,  and  surrendered  to  the  conductor  before  the  end  of 
the  trip. 

The  selection  of  the  best  rate  of  fares  is  a  matter  requiring  the  con- 
sideration of  numerous  conditions  governing  the  particular  case  in 
question.  It  is  safe  to  assume  that  the  result  to  be  worked  for  is  the 
earning  of  the  largest  possible  net  revenue,  considering,  at  the  same 
time,  the  development  of  the  business.  Exactly  the  best  way  to  accom- 
plish this  is  the  problem  to  solve.  The  expense  of  operating  maybe  ap- 
proximated reasonably  close.  It  is  more  difficult,  however,  to  deter- 
mine the  amount  of  traffic  that  different  rates  of  fare  may  bring.  It  is 
well  to  study  the  classes  of  travel  that  may  be  expected,  and  fix  such  a 
basis  of  rates  as  will  probably  yield  the  largest  margin  of  profit.  After 
having  done  this,  the  basis  thus  determined  may  be  increased  by  a 
considerable  percentage,  and  this  new  basis  adopted  as  one  to  use  in 
opening  the  road.  As  every  one  knows,  it  is  a  simple  matter  to  de- 
crease fares,  and,  while  I  do  not  believe  in  starting  out  with  high  rates 
merely  for  the  opportunity  of  obtaining  the  credit  of  cutting  them  at 
some  future  time,  I  do  consider  that  it  is  necessary  to  have  a  margin 
of  safety  to  avoid  the  possibility  of  being  burdened  with  rates  that  are 
too  low,  and  cannot  possibly  be  raised.  In  this  state,  with  the  exist- 
ence of  a  law  making  it  illegal  for  railroad  companies  to  withdraw 
transfer  checks  issued  without  permission  from  the  railroad  commis- 
sioners, it  becomes  more  than  ever  necessary  to  very  carefully  consider 
all  proposed  changes,  studying  them  especially  as  to  their  probable 
effect  in  the  future,  when  the  road  has  developed  and  taken  in  new  ter- 
ritory. It  is  aggravating  to  see  the  opportunity  for  a  new  line,  into  a 
district  that  might  naturally  be  expected  to  pay,  by  means  of  a  rate 
of  fare  higher  than  the  standard,  and  have  the  fact  of  a  previously 
established  rate,  that  can  be  construed  over  the  line  in  question, 
standing  in  the  way  of  the  consummation  of  the  scheme.  I  consider 
one  and  a  fourth  cents  per  mile  a  minimum  rate  for  the  basis  of  a  sys- 
tem of  fares,  no  fare  to  be  less  than  five  cents,  and  would  advise  the 
establishing  of  higher  rates,  up  to  two  cents,  as  the  particular  condi- 
tions would  seem  to  recommend. 

In  certain  cases  I  think  it  advisable  to  sell  round  trip  tickets. 
Our  fare  from  Lynn  to  Boston  is  fifteen  cents,  but  we  sell  two  tickets 
for  twenty-five  cents.  We  think  that  the  possession  of  this  return 
ticket  leads  people  to  use  our  cars  when  they  would  otherwise  patronize 
the  steam  roads.  We  have  no  other  commutation  excepting  working- 
men's  tickets  over  certain  routes,  good  only  during  the  hours  of  six 
and  seven  morning  and  evening. 

Transfers  may  be  used  within  reasonable  distances.  The  system 
must,  of  course,  be  carefully  worked  out,  to  avoid  the  possibility  of 
abuse.  In  all  of  our  efforts  to  be  just  to  the  public  we  cannot  lose 
sight  of  the  fact  that  the  public  is  not  just  to  us  when  it  can  avoid 
being,  and  that  it  behooves  us  to  take  the  necessary  precautions  to 
protect  ourselves,  inasmuch  as  the  popular  moral  code  includes  no  pro- 
vision for  our  protection.  The  existence  of  this  unfortunate  condition 
of  affairs  demands  that  we  use  care  to  prevent  the  abuse  of  the  priv- 
ilege we  grant  the  public,  the  most  common  form  of  which  abuse  is 
the  failure  to  observe  the  "  not  transferable"  restriction. 

Suburban  roads  work  at  a  disadvantage  compared  with  city  roads, 
when  the  question  of  operating  expense  is  considered.  There  are 
many  reasons  why  a  given  number  of  cars  can  be  operated  for  less 
money,  within  a  small  territory,  than  when  spread  over  a  large  area. 
These  reasons  are  obvious.  In  the  former  case  a  large  number  of  cars 
may  be  cared  for  in  one  car  house,  thus  allowing  a  minimum  expense 
of  maintenance.  A  small  car  house  cannot  afford  the  motor  tables, 
traveling  cranes,  etc.,  that  do  so  much  to  lessen  the  cost  of  motor  and 
truck  repair,  nor  can  the  work  of  the  small  house  be  divided  among 
different  men,  giving  each  his  specialty,  as  in  a  large  house.  In  one 
of  the  largest  car  houses  in  the  world,  the  Lenox  Street  house,  of  the 
West  End  Street  Railway  Company,  of  Boston,  two  men  fill  all  grease 
cups,  examine  and  replace  brushes,  and  inspect  other  parts  of  the 
motors  of  from  120  to  150  cars,  daily.  The  other  work  in  this  house 
is  divided  up  among  some  twenty  men,  including  carpenters  and 
blacksmiths,  so  that  the  average  is  about  six  cars  per  man.  This  num- 
ber of  cars  per  man  is  often  assigned,  but  probably  the  work  is  seldom 
so  well  done  as  in  this  house.  Another  important  disadvantage  under 
which  the  suburban  road  labors  is  that  of  the  high  cost  of  power.  It 
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usually  is  dependent  upon  a  number  of  small  stations,  due  to  the  fact 
that  it  is  impossible  to  cover  the  necessary  territory  from  one  station, 
and  both  the  labor  and  coal  consumption  of  small  stations  are  neces- 
sarily greater  per  car  mile  than  are  those  of  large  ones.  The  oppor- 
tunities of  making  the  expense  in  the  first  instance,  that  of  car  house 
work,  compare  favorably  in  the  small  house  with  the  large  are  rather 
few.  They  lie  in  the  dependence  upon  one  capable  man,  circulating 
among  the  houses,  directing  the  efforts  of  lower  priced  labor.  Another 
idea  that  suggests  itself  is  the  equipping  of  one  house  with  a  complete 
outfit  of  labor  saving  appliances,  and  bringing  all  unusual  repairs  to  this 
house.  This  is  objectionable,  however,  in  that  it  requires  the  moving 
of  cars  over  long  distances,  at  a  time  when  they  are  least  in  condition; 
and,  further,  that  it  makes  two  gangs  of  men  responsible  for  the  care 
of  the  cars.  Regarding  the  elimination  of  the  difference  in  power 
costs,  now  existing  in  favor  of  the  city  road,  the  indications  are  that 
the  time  is  coming  when  it  will  be  no  longer  necessary  for  the  country 
road  to  maintain  its  numerous  steam  plants.  I  refer  to  the  probable 
introduction  of  the  alternating  system  of  long  distance  electrical  trans- 
mission into  railway  work.  Suppose  the  case  where  it  becomes  neces- 
sary to  distribute  power  for  railway  purposes  over  large  areas,  as  on 
many  suburban  roads  where  several  power  stations  are  now  used. 
With  this  system,  there  need  be  but  one  main  power  station,  which  can 
be  located  at  the  point  possessing  the  greatest  advantages  for  cheap 
production  of  power.  At  various  selected  places  rotary  transformers 
may  be  placed,  one  for  each  section  of  road.  These  receive  alternat- 
ing current,  over  long  distance  lines,  from  the  main  station,  and  de- 
liver it  as  direct  current  to  the  trolley  wires,  or  possibly  to  such 
local  feeders  as  may  be  necessary  for  the  distribution  throughout  the 
particular  section.  These  rotary  transformers  require  only  the  same 
care  as  generators.  Besides  them,  the  only  apparatus  in  the  sub-sta- 
tion, needing  attention,  would  be  the  circuit  breakers.  The  latter 
would  be  arranged  between  the  rotary  transformers  and  the  lines,  in 
the  same  way  that  those  in  the  present  stations  are.  It  will  be  seen, 
therefore,  that  one  ordinary  dynamo  tender  would  be  all  the  labor 
required  in  a  sub-station.  Further  than  this,  the  sub-station  might 
often  be  in  car  houses,  where  one  of  the  regular  employes  could  care 
for  the  machinery,  thus  reducing  the  labor  charge  to  a  minimum.  By 
this  arrangement,  power  could  be  distributed  to  cars  operating  over 
areas  of  from  twenty-five  to  fifty  miles  radius  from  one  station,  at  cost 
slightly  above  that  for  distribution  within  the  ordinary  distances  of 
present  practice.  I  am  told  that,  with  such  a  system,  using  6,ooo  volts, 
three  phase  currents,  from  a  station  located  at  the  central  point,  we 
could  supply  power,  by  the  use  of  three  No.  O  B.  &  S.  wires,  to  a  road 
fifty  miles  in  length,  when  fifty  cars  were  being  operated.  The  total 
efficiency  of  this  transmission,  neglecting  the  loss  in  the  trolley  wires, 
would  be  about  65  per  cent.  These  fifty  cars,  on  the  fifty  mile  road, 
would  give  fifteen  minutes  headway,  with  a  speed  of  eight  miles  per 
hour.  With  the  higher  speed,  that  would  more  probably  fit  the  con- 
ditions of  such  a  road,  the  number  of  cars  would  be  reduced,  allowing 
a  proportionate  decrease  in  the  size  of  the  wires,  so  long  as  the  current 
allowance,  twenty  amperes  per  car,  was  sufficient.  To  accomplish 
these  same  results,  with  the  present  system  of  500  volts  would  require 
600  No.  o  B.  &  S.  wires,  the  use  of  which  would,  of  course,  be  imprac- 
ticable. 

While  this  system  has  many  advantages  which  are  sure  to  result  in 
its  extensive  application,  it  has  its  attendant  disadvantages  which  must 
be  overcome.  Most  important  of  these  is  the  difficulty  of  insulating 
the  lines.  Practice  has  been  to  use  bare  wire,  simply  because  the  cov- 
ering is  of  no  use  with  such  voltages.  The  principal  use  of  the  insu- 
lation on  the  majority  of  overhead  wires  is  a  sentimental  one.  The 
public  prefers  the  appearance  of  the  covering  to  the  bare  wire.  It  is 
probable  that  it  will  be  wise  to  recognize  the  existence  of  this  prefer- 
ence, and  cover  the  wires,  merely  to  save  comment.  The  most  serious 
difficulty,  however,  lies  in  the  fact  that  it  seems  to  be  absolutely  neces- 
sary to  keep  the  wires  out  of  the  trees.  Geo.  D.  Johnson,  superintend- 
ent of  the  Hartford  Electric  Light  Company,  writes  that  a  twig  short 
circuits  their  5,700  volt  mains,  almost  as  readily  as  a  wire. 

It  will  be  evident  that  the  adoption  of  a  long  distance  transmission 
system  will  admit  of  the  use  of  any  suitable  water  power  that  may  be 
located  too  faraway  to  be  available  under  the  direct  method  of  trans- 
mission. 

Although  I  have  discussed  no  branch  of  my  subject  sufficiently  in 
detail  to  treat  it  thoroughly,  I  feel  that  I  have  already  taken  more 
than  my  share  of  your  time.  In  conclusion,  I  would  say  that  I  have 
very  great  faith  in  the  future  of  the  electric  railway.  It  has  demon- 
strated its  ability  to  live  through  periods  of  adversity.  The  lesson  in 
economy  that  the  country  in  general  has  had  has  taught  us  a  great  deal 


with  the  rest.  Roads  that  have  paid  expenses,  during  the  past  two 
years,  will  have  nice  margins  of  profits  left  from  the  receipts  of  the 
years  to  come,  and  those  that  have  paid  their  dividends  will  pay  larger 
ones,  and  add  to  their  sinking  funds.  While  a  considerable  part  of  the 
curtailment,  made  necessary  by  reduced  receipts,  has  been  in  the  line 
of  the  sacrifice  of  repairs  that  should  be  made  in  prosperous  times, 
there  have  been  many  unnecessary  expenses  brought  to  light  and  cut 
off.  Things  which  we  thought  necessities  proved  to  have  been  luxuries, 
when  we  learned  how  well  we  could  do  without  them.  I  am  a  firm 
believer  in  the  policy  of  putting  everything  into  the  best  of  condition 
and  keeping  it  so,  as  being  the  one  that  yields  the  largest  net  revenue, 
present  and  future,  but  I  realize  now,  better  than  I  did  two  years  ago, 
that  in  our  zeal  to  have  the  best  of  everything,  kept  in  the  best  of 
condition,  we  allow  extravagances  to  creep  in,  with  the  necessary  ex- 
penditures. The  education  in  economy  that  we  have  gained  will  help 
us  wonderfully  in  the  future,  and  the  combination  of  increased  earnings 
and  reduced  expenditures  will  give  an  increase  in  the  net  revenue  that 
will  be  substantial. 


Report  of  the  Committee  on  "Transfers  on 
Street  Railways." 



By  J.  N.  Beckley — Committee. 

The  carrying  of  a  passenger  from  any  part  of  a  city,  reached  by  the 
lines  of  a  street  railway,  to  any  other  part  of  such  city,  reached  by  the 
lines  of  the  same  railway,  for  a  single  fare,  is,  speaking  broadly,  a  new 
thing  in  street  railway  operation.  Ten  years,  even  five  years,  ago  the 
manager  who  had  the  temerity  to  advise  his  board  of  directors  to 
establish  a  liberal  transfer  system  would  have,  probably,  been  regarded 
as  unfit  for  his  position.  To-day,  the  most  successful  companies  have 
come  to  realize  that  in  this  matter  of  transfers,  as  well  as  in  other 
matters,  it  pays  to  treat  the  riding  public  liberally. 

One  of  the  most  important  things  to  do,  and  to  do  promptly,  is  to 
educate  the  average  man  and  woman  to  ride.  That  this  is  largely  a 
matter  of  education  every  street  railway  manager  knows.  When  a  new 
line  is  opened,  even  through  a  thickly  settled  district,  the  people  for  some 
time  continue  to  walk.  Bad  weather,  the  necessity  of  haste  or  some 
other  thing  induces  a  person  to  ride  once.  The  next  time  he  rides 
with  less  inducement,  especially  if  the  cars  are  clean,  the  service 
prompt,  and  if  he  does  not  have  to  pay  more  than  five  cents  to  get  to 
his  destination.  So  the  habit  grows,  and  soon  the  rule  is  to  ride,  when, 
before,  it  was  the  exception.  A  liberal  transfer  system,  properly 
guarded  to  prevent  fraud,  pays.  This  is,  I  think,  now  generally  recog- 
nized. Local  conditions  and  arrangements  of  lines  must  be  considered 
in  determining  the  regulations  to  be  adopted.  The  rules  intended  to 
safeguard  the  company  are  important.  Perhaps  equally  important  is 
the  making  of  rules  broad  enough  to  encourage  riding. 

If  a  transfer  system  is  adopted,  it  is  best  not  to  hedge  it  in  too 
much  by  narrow  restrictions  or  to  so  complicate  its  details,  as  to  involve 
labor  and  expend  money  unnecessarily.  It  is  expedient  also  to  appear 
to  be  making  most  liberal  concessions  to  the  public — especially  as  such 
concessions — presumptive  or  real — conduce  to  our  own  benefit.  The 
punching  "to  and  from" — the  limit  of  privilege  to  use  at  absolute  junc- 
tions as  fixed  spots — different  forms,  and  even  different  colors  for  dif- 
ferent issuing  lines,  may  in  most  cases  be  avoided.  If  we  secure  a 
proper  form  of  ticket,  we  can  be  protected  in  less  complicated  ways, 
and  it  is  usually  possible  with  careful  arrangement  to  cover  all  require- 
ments in  one  form.  If  series  and  consecutive  numbers  be  employed, 
we  can  easily  trace  all  issues  by  them  instead  of  by  old  methods.  If 
we  use  the  series  and  consecutive  numbers,  we  allot  a  certain  quantity 
of  tickets  to  each  conductor  and  follow  him  by  them,  and  should  avoid 
minor  details  that  interfere  with  or  complicate  the  more  important 
ones. 

The  ticket  should  be  of  liberal  size  to  permit  legible  type  and  pre- 
vent crowded  matter. 

It  should  be  bound  in  pads  of  100,  and  the  pad  be  so  exactly  ar- 
ranged as  to  permit  punching  ten  or  more  in  one  action  of  the  punch. 
This  feature  permits  canceling  the  month  and  day,  and  often  the  time, 
ten  or  more  at  once  and  accurately,  and  frequently  several  of  the  same 
destination.  It  is  of  great  advantage  to  secure  full  "  month,"  "  days" 
and  "  time"  space  on  each  ticket — that  can  be  accurately  and  quickly 
punched,  and  it  forestalls  the  waste,  expense  and  detail  consequent 
upon  daily  dated  tickets,  while  it  gives  equal  protection  without  delay 
anywhere. 

The  subject  matter  ingeniously  arranged  can  and  should  compre- 
hend in  one  form  all  needed  rules.  "  Good  for  this  current  trip — at 
point  of   change — on  next  car  after  time  canceled — to  destination 
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punched,"  illustrates  this.  "Subject  to  rules  of  company,"  covers 
several  dozen  words  of  the  old  form  with  equal  rigidity.  Special  con- 
ditions may  vary  this,  but  in  most  cases  it  is  restriction  enough. 

"A  series  number" — "conductor's  number"— "  run,"  of  "car" 
number,  or  some  such  designation  on  each  ticket  will  identity  the  issuer 
perfectly,  and  the  consecutive  number  will  trace  the  issue,  hold  it  to 
sequence  in  use,  and  prevent  tampering  and  fraud.  We  have  some  200 
conductors.  Each  has  a  stock  of  25,000  tickets  to  begin  with,  renewed 
as  used.  One  transfer  department  has  250  compartments  on  the  wall 
of  the  room  to  hold  these  tickets  (thus  providing  for  increase  in  con- 
ductors), each  of  25,000  capacity,  so  they  are  all  systematically  arranged 
in  simple  order,  one  compartment  for  the  tickets  of  each  conductor. 
The  conductor  turns  in  Jiis  unused  transfers  at  the  end  of  the  day's 
work,  and  they  are  put  in  his  compartment,  and  given  out  again  to  him 
on  beginning  work  next  day.  A  simple  record  book  keeps  this  ac- 
count; one  double  page  for  each  conductor  covers  his  transactions  for 
the  whole  year,  and  shows  at  a  glance  each  individual  transfer  account, 
for  comparison  or  aggregating  statistics. 

Forenoon  and  afternoon  are  distinguished  by  light  and  black  print 
in  the  destination  blocks,  and  by  the  system  we  use  we  get  month  and  day 
one  punching  each  (but  always  preliminary ,  the  conductor  keeping  these 
punched  ahead  in  readiness),  and  one  punch  for  time  (even  hour  or  ten 
minute  interval)  and  one  for  destination.  I  need  not  explain  that  such  a 
ticket  supplants  the  expensive  duplex  form — for  it  is  equally  protect- 
ive— nor  enter  upon  any  argument  in  favor  of  the  absolute  need  of  a 
short  time  limit.  The  day  limit,  A.  M.  or  P.  M.  limit,  or  even  the  hour 
limit  is  of  a  by-gone  day,  too  leaky  to  be  considered,  and  very  few  com- 
panies now  use  it. 

It  is  important,  in  my  judgment,  to  arrange  the  form  clearly,  each 
section;  name,  rules,  time,  days,  months,  destination,  series  and  con- 
secutive number,  to  have  a  distinct  and  spacious  position  and  be  clearly 
denned  by  itself,  not  scattered  about.  It  is  also  very  important,  in 
order  to  foster  accuracy  with  rapidity,  to  so  arrange  the  reading  mat- 
ter that  the  ticket  shall  be  punched  and  read  as  punched,  all  one 
way,  being  held  by  thumb  and  finger  ot  the  left  hand  and  punched 
with  the  right.  Inverting  and  twisting  the  ticket  not  only  takes  time,  de- 
laying traffic,  but  increases  inaccuracy.  The  ticket  should  be  arranged 
in  every  detail  so  as  to  be  within  the  mental  grasp  of  the  average  con- 
ductor, and  so  as  to  make  it  easier  for  him  to  go  right  than  to  go 
wrong,  easier  to  be  quick  than  compelled  to  be  slow.  Regular  horizon- 
tal and  vertical  lines  soon  fix  themselves  on  the  dullest  intellect,  but 
scattered  details,  hopping  about  a  ticket,  often  puzzle  the  brighter 
ones. 

In  order  that  all  punching  may  be  done  before  tearing  off  the 
ticket  from  the  stub,  and  that  all  possible  advantage  of  the  pad  form 
and  multiple  punching  can  be  secured,  all  sections  to  be  punched 
should  be  arranged  on  the  lower  side  and  right  hand  end  if  possible. 

The  pad  form  saves  counting  the  100s,  while  the  consecutive  num- 
ber counts  the  broken  pads.  The  pad  form  is  most  convenient  in  hand- 
ling in  the  office  or  on  the  cars,  and  saves  time  wherever  used  in  giv- 
ing out,  in  issuing  or  receiving  or  in  taking  stock.  The  use  of  the 
months  is  not  important.  If  there  be  room  for  them  there  is  no  objec- 
tion, as  with  the  pad  form  they  are  no  obstacle  to  quick  service,  as 
they  can  be  punched  in  advance  of  use.  Many  companies  omit  them 
as  the  other  restrictions  practically  give  little  opportunity  for  fraudulent 
use  after  thirty  days.  By  beginning  the  consecutive  number  of  each 
pad  at  o,  100,  200,  etc.,  we  save  complication  in  subtracting,  as  then 
the  consecutive  number  on  the  upper  remaining  ticket  instantly  shows 
how  many  tickets  have  been  removed. 

The  consecutive  number  is  not  only  useful  in  counting,  but  com- 
pels proper  use  of  the  tickets.  In  conjunction  with  the  timetable  each 
ticket  must  show  when  turned  in  that  it  was  issued  in  sequence  of  num- 
ber and  in  sequence  of  time.  No.  6,230,  say,  is  issued  at  9. 30  A.  M.  Nos. 
6,231  and  6,232  may  not  be  returned  at  all,  but  if  they  are  they  must 
show  issue  in  direct  sequence  of  time.  If  not  so,  the  series  number 
tells  us  instantly  who  issued  the  ticket,  and  the  man  is  spotted  and  the 
wrong  exposed,  for  tickets  cannot  be  abstracted  and  punched  for  future 
use  as  they  will  not  fall  within  proper  time  limit  and  in  proper  sequence. 
We  make  conductors  note  on  the  daily  car  report  the  consecutive  number 
of  the  transfer  with  which  the  day's  work  begins  and  the  consecutive 
number  with  which  it  ends.  At  the  close  of  each  trip  each  conductor 
turns  in  the  transfers  taken  in  on  such  trip  in  a  special  trip  envelope, 
dropping  them  in  a  box  prepared  for  that  peculiar  purpose.  This  box 
is  placed  at  our  grand  junction  which  all  cars  pass,  but  a  number  of 
such  boxes  could  be  used  where  different  conditions  obtain.  We  know 
at  once  who  wrongly  issued  a  transfer,  and  who  received  it  and  when 
it  was  done.    A  notice  in  our  cars  requires  the  passenger  to  ask  for  a 


transfer  when  fare  is  paid.  This  rule  enables  the  conductor  to  issue 
transfers  at  his  convenience,  and  distributes  the  labor  of  so  doing 
instead  of  massing  it  at  certain  junctions,  with  confusion  and  delay. 

Nor  is  it  necessary  to  resort  to  tickets  on  a  roll  or  in  metal  clasps 
or  such  devices  for  protection.  The  roll  method  necessitates  single 
issues,  singly  punched,  and  loses  the  advantage  of  multiple  punching, 
while  it  delays  traffic  and  increases  chances  of  error.  The  metal 
bound  tickets  add  expense,  but  do  not  increase  protection.  Tickets 
may  be  just  as  easily  abstracted  in  advance  of  proper  use  as  in  the 
pad  form — so  they  may  in  the  roll,  for  that  matter.  Real  protection 
lies  only  in  the  system,  not  in  the  binding.  Conductors  cannot  sell, 
trade  or  exchange  transfers  with  series,  consecutive  numbers  and  time- 
table, without  detection,  and  if  the  transfers  be  turned  in  on  every 
trip  detection  is  a  very  simple  process,  requiring  no  elaborate  and 
costly  inspection. 

A  special  register  for  transfers,  and  so  eliminating  their  cash 
value,  doesn't  help  us.  It  confuses  the  conductor  and  paralyzes  the 
spotter,  and  without  a  protected  form  of  ticket,  conductors  can  collect 
fares  and  ring  them  up  on  the  register,  and  turn  in  each  other's  trans- 
fers to  balance  the  account. 

By  putting  the  transfer  business  into  the  hands  of  the  conductors, 
we  cater  to  the  convenience  of  passengers,  and  we  obviate  delays  in 
traffic,  consequent  upon  stopping  cars  to  transfer.  We  save  the 
large  expense  of  transfer  agents,  and,  in  my  judgment,  do  not  increase 
leakage,  for  it  is  as  easy  for  transfer  agents  to  stand  in  with  conductors 
to  defraud  the  company,  as  it  is  for  conductors  to  combine  with  each 
other.  The  numerous  and  continual  frauds  perpetrated  upon  transfer 
agents,  by  people  who  get  transfers  without  having  paid  any  fare,  is 
too  well  understood  to  require  discussion. 

We  have  adopted  a  system  of  "faces  identification "  for  moral 
effect,  and  especially  for  use  at  the  noon  hour,  when  abuse  in  transfers 
is  most  frequent.  As  soon  as  we  have  converted  our  stock  of  tickets 
to  the  new  form,  we  shall  put  them  into  effect.  They  are,  I  under- 
stand, now  in  use  in  Minneapolis,  St.  Paul,  New  Haven,  Binghamton 
and  Scranton. 

In  conclusion,  I  need  only  add  that  our  liberal  system  of  transfer 
has  proved  a  good  investment,  and  that  our  form  of  ticket  is  efficient 
and  protective.  Simple,  convenient  and  safe,  yet  systematic,  distinct 
and  business-like,  it  protects  our  interests,  while  it  saves  us  all  former 
waste  and  a  vast  amount  of  useless  labor. 


Report  of  the  Committee  on  "  Can  the  T  Rail  Be 
Satisfactorily  Used  on  Paved  Streets?" 

By  Strathearn  Hendrie — Committee. 

For  reasons  unnecessary  to  mention,  your  committee's  report  has 
been  prepared  with  more  haste  than  the  subject  deserves,  and  you  will 
undoubtedly  find  it  incomplete  in  many  details.  A  vivid  recollection, 
however,  of  the  disappointment  of  your  members  at  previous  meetings, 
when  papers  have  failed  to  materialize,  has  emboldened  us  to  present 
this  report  in  its  incomplete  state,  as  better  than  no  report  at  all,  and 
as  continuing  the  discussion  of  a  subject,  in  which  so  much  interest  was 
expressed  at  the  last  convention. 

We  would  preface  our  report  by  the  explanation  that  we  have  con- 
sidered the  word  "  satisfactorily,"  as  applying  to  the  point  of  view  of 
the  city  and  the  driving  public,  as  well  as  that  of  the  company;  and  we 
will  endeavor  to  show  that  the  T  rail  is  not  only  satisfactorily  used  in 
paved  streets,  but  that  it  is  the  best  rail  for  the  purpose. 

The  tendency  of  the  larger  cities  in  this  country — in  fact  we 
might  say  in  all  the  cities  of  this  country — during  the  past  ten  or 
twelve  years  has  been  towards  smoother  and  better  paved  streets, 
and  the  general  public,  watching  the  progress  of  its  city  officials,  has 
become  in  many  places  impatient  of  the  action  of  the  street  railway 
people  in  maintaining  the  old  forms  of  rail,  which  make  a  ridge  on  the 
smooth  surface  of  a  first  class  modern  street  in  an  American  city.  Our 
travelers  have  come  home  from  England  and  the  Continent  extolling 
the  grooved  rail,  and  our  city  officials  have  in  many  cases  forced  either 
the  English  grooved  rail  or  its  American  modification  upon  the  railway 
companies.  No  street  railway  man  hankers  after  the  grooved  head 
before  he  gets  it,  or  enjoys  it  after  he  has  put  it  in,  and  he  therefore 
fights  its  introduction,  demanding  to  be  left  alone,  as  he  was,  with  his 
center  bearing  or  five  inch  tram  head.  What  we  would  show  him — 
and  through  and  beyond  him  his  public — is  that  he  can  progress  in  the 
direction  of  their  desires  for  a  smooth  street,  and  can  give  them  some- 
thing even  more  satisfactory  to  them  than  their  favorite  grooved  rail. 

For  the  street  railway  man,  questions  of  price,  joints,  quick  deliv- 
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ery,  competition,  coal  pile,  and  construction  combine 
to  recommend  the  T  rail.  The  old  argument  for  the 
tram  head — that  the  steel  paving  for  the  three  inches  is 
the  cheapest  in  the  end — no  longer  hplds  good  in  these 
days  of  good  street  pavements  and  rapid  transit.  Wagon 
traffic  goes  where  it  belongs — on  the  sides  of  the  street. 
To  those  who  can  still  use  the  clean  headed,  old  center 
bearing  rail,  we  can  only  say,  "  You  lucky  dogs;"  to 
most  of  us  it  is  lost  forever.  As  a  substitute  for  this, 
where  old  grants  are  being  renewed  or  new  ones 
made,  the  grooved  headed  rail  has  been  in  many  places 
hastily,  and,  we  believe,  unadvisedly,  required.  While 
the  suggestion  of  a  T  rail,  for  use  in  paved  streets  in 
cities,  is  startling  to  the  average  citizen,  alderman  or 
city  engineer,  and  is  in  most  cases  impatiently  rejected 
by  them,  yet  we  must  recollect  that  the  mention  of  a 
rail,  such  as  steam  rdads  use,  calls  up  in  their  minds, 
the  idea  of  four  or  five  inches  of  steel  standing  up  above 
the  street  and  of  dilapidated  plank  crossings  with  half 
drawn  spikes,  and  we  should  go  patiently  to  work  to 
teach  them,  that  as  there  is  more  than  one  way  to  supply 
motive  power  to  a  car,  so  there  is  more  than  one  way  of 
putting  a  rail  in  the  street. 

To  aid  you  in  this,  we  have  prepared  a  list  of 
twenty-six  cities  in  which  the  T  rail  is  used,  with  re- 
marks thereon  (to  be  found  at  the  end  of  the  table), 
kindly  furnished  this  committee,  by  the  railway  com- 
panies, in  answer  to  a  list  of  questions  sent  out;  and 
we  might  also  say  that  there  are  over  fifty  other  mem- 
bers of  this  Association,  whose  roads  are  reported  in 
the  railway  publications,  as  being  partly  or  wholly 
constructed  of  T  rail,  who  declined  or  neglected  to  an- 
swer the  inquiries  of  your  committee.  The  general  con- 
sensus of  opinion  of  the  twenty-six  roads  referred  to, 
and  of  the  officials  of  the  cities  in  which  they  run,  is 
that  if  you  can  once  get  down  a  hundred  yards  of  T  rail 
and  make  a  decent  job  of  the  paving,  neither  the 
officials  nor  the  citizens  will  permit  you  to  use  anything 
else  in  the  future.  The  main  thing  is  to  make  your 
paving  job  a  neat  and  good  one.  In  three  of  the  other 
cities,  where  there  is  at  present  no  T  rail,  but  which  are 
blessed  with  enlightened  city  officials,  the  T  rail  is  about 
to  be  made  a  requirement  on  the  companies. 

Modern  street  railway  construction  and  street  pav- 
ing imply  a  broken  stone,  concrete  or  other  solid 
foundation,  a  high  girder  or  T  rail  and  a  brick,  asphalt 
or  granite  surface  to  the  street  in  the  larger  cities,  or 
cedar  block,  cobble  or  macadam  in  the  smaller  ones. 

Asphalt  or  macadam  can  be  paved  as  easily  to  a  T 
rail  as  to  any  other.  They  should  be  laid  flush,  and 
room  should  be  made  for  the  flange  by  running  a  rail- 
road freight  car,  or  other  car  having  a  larger  flange 
than  the  street  car,  over  the  track  before  it  is  opened 
for  traffic.  Bricks  are  now  moulded  by  many  paving 
brick  manufacturers  to  fit  girder  and  T  rails,  those  for 
the  latter  allowing  a  space  for  the  flange  of  the  car 
wheel.  Whether  it  is  more  expensive  to  chip  the  cor- 
ners of  granite  or  Medina  blocks  or  to  leave  them  intact 
a  short  distance  from  the  head  of  the  rail  and  fill  the 
space  thus  made  with  asphalt,  creosoted  wood  or  con- 
crete, is  open  to  question,  but,  in  either  case  a  first  class 
job  can  be  made.  The  writer  is  familiar  with  two  ex- 
cellent pieces  of  fifty-six  pound  T  rail  construction  on 
chairs,  in  one  of  which  the  pavement  consists  of  six- 
inch  cedar  blocks,  and  in  the  other  of  small  three  or 
four  inch  cobble  stones,  both  paved  close  to  the  rail 
with  no  filling. 

It  may  be  useful  in  your  arguments  with  city  officials 
in  favor  of  a  T  rail  as  against  a  grooved  girder,  to 
insist  that  a  T  rail  is  a  girder  rail  with  a  head  differing 
less  from  that  of  the  grooved  girder  than  this  does  from 
the  tram  or  center  bearing  head.  Also  the  substitution, 
in  this  country,  of  the  steel  base  and  upright  member  of 
the  girder  for  the  wooden  stringer,  took  place  before  the 
introduction  of  the  grooved  rail,  and  was  due  to  entirely 
different  causes,  and  certainly  has  not  been  brought 
about  by  any  demand  for  smooth  streets  originating 
with  the  cities  or  citizens.    Such  substitution  is  equiva- 
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lent  to  that  of  steel  for  wood  in  buildings.  The  girder  is  an  estab- 
lished fact;  its  grooved  head,  we  hope,  is  merely  a  passing  fancy. 
The  grooved  rail  might  easily  be  a  big  headed  T  out  of  which  a  piece 
corresponding  to  the  groove  has  been  planed.  This  can  easily  be 
shown  by  reference  to  cross  sections.  And  we  should  bear  in  mind 
that  if  we  hope  to  peacefully  and  with  good  feeling  avoid  the 
use  of  the  grooved  rail  we  must  do  so,  not  by  objecting  obsti- 
nately to  what  we  know  in  our  inmost  minds  to  be  reasonably  objec- 
tionable, to  be  bad  practice,  to  be  obsolete,  but  by  presenting 
to  the  public,  and  educating  it  up  to  it,  a  rail  which  shall,  from 
its  point  of  view,  be  as  far  ahead  of  the  grooved  rail  as  that  is  ahead 
of  the  tram  or  center  bearing  rail.  And  we  should  also  bear  in  mind 
that  the  public  will  demand,  and  in  the  long  run  will  secure,  streets 
satisfactory  to  itself. 

Your  committee  has  not  gone  more  fully  into  the  details  of  con- 
struction from  a  street  railway  point  of  view  because  these  must  neces- 
sarily vary  in  different  localities,  but  it  suggests  that  the  progress 
which  has  been  made  in  girder  rail  construction  in  the  past  two  or 
three  years  should  not  be  lost  sight  of  when  we  secure  the  T.  Have  it 
big  enough  and  heavy  enough. 

As  it  may  be  of  use  to  the  members  of  the  Association,  your  com- 
mittee has  attached  to  this  report,  in  the  form  of  an  appendix,  a  list  of 
some  of  the  railways  which  have  answered  its  queries,  together  with  a 
synopsis  of  the  answers,  regretting  that  out  of  178  letters  sent  out  with 
stamped  envelopes  for  reply,  it  received  but  eighty  responses,  and,  as 
above  stated,  of  the  ninety-eight  who  failed  to  come  to  time  more  than 
fifty  are  using  the  T  rail,  but  whether  in  paved  streets  or  not  is  not 
known. 


Special  Paper  on  "  Power  Brakes  vs.  Hand 
Brakes." 


By  E.  J.  Wessels. 


Hand  brakes  and  friction  brakes  have  not  materially  changed 
since  the  day  they  were  first  put  in  service.  It  is  obvious  that  a 
brake  only  powerful  enough  to  stop  a  small,  slow  moving,  light 
weight  car  has  outlived  its  usefulness  when  applied  to  cars  weighing 
seven  tons  or  more,  propelled  by  an  unseen  force  which  has  driven 
live  stock  from  the  field. 

The  modern  brake,  when  placed  alongside  of  the  old  time  brake, 
bears  the  same  relation  to  it  that  an  arc  light  does  to  a  kerosene  lamp. 
Brakes  of  all  kinds  are  useful,  but  the  brake  installed  to-day  should 
answer  all  the  requirements  of  modern  practice.  By  common  consent, 
the  two  things  regarded  as  most  important  in  steam  railroading  are 
the  wheel  flange  and  brake.  None  of  us  would  like  to  travel  on  the 
State  Express  if  we  had  to  depend  upon  hand  brakes  instead  of  the 
well  known  air  brake. 

It  is  not  strange  that  car  builders  have  not  kept  pace  with  present 
requirements  in  their  braking  apparatus.  They  have  done  well  for 
the  street  railway  fraternity,  but  heads  and  hands  have  been  occupied 
in  developing  trucks,  wheels  and  car  bodies,  and  builders  have  not 
been  able  to  do  justice  to  the  brake.  The  radical  changes  in  car 
building,  brought  about  by  cable  and  motor  cars,  have  kept  builders 
busy.  They  could  not  devote  their  entire  attention  to  improved 
brakes.  We  have  no  controversy  with  car  builders  on  this  question, 
and  wish  to  suggest  rather  than  criticise.  If  buyers  demanded  im- 
proved brakes,  builders  would  conform.  As  such  demand  has  not 
been  made,  the  brake  of  to-day  remains  in  appearance  substantially 
what  it  was  twenty  years  ago. 

The  evolution  of  the  electric  motor  has  been  rapid  and  astonish- 
ing. Motor  builders  have  had  great  odds  to  contend  with,  but  have 
overcome  them,  and  the  leading  types  of  machines  combine  efficiency 
with  low  cost  and  economy  of  operation.  Motors  have  been  standard- 
ized. 

It  will  not  be  denied  that  hand  brakes  are  inadequate.  If  power 
brakes  could  be  furnished  at  the  same  first  cost  as  hand  brakes  they 
would  be  universally  adopted.  The  day  is  approaching  when  brakes 
will  be  considered  as  separate  equipments,  and  will  not  be  quoted  in 
the  lump  sum  named  per  car.  There  is  no  more  reason  for  including 
brakes  in  the  estimates  than  for  including  motors. 

On  roads  free  from  grades,  there  is  obviously  not  such  imperative 
necessity  for  reliable  brakes  as  there  is  on  roads  which  have  grades  of 
from  5  to  14  per  cent.,  or  where  travel  is  congested,  and  especially  on 
suburban  roads  operated  at  high  speeds. 

Railway  men  are  seeking  the  most  improved  appliances  of  all 
kinds.  They  have  found  it  profitable  to  include  many  things  in  their 
rolling  stock  which  formerly  were  not  used.    Thus,  elegant  cars  have 


come  into  use,  equipped  with  vestibules,  plate  glass,  stained  glass, 
Pintsch  gas,  upholstered  seats,  electric  heaters,  fine  headlights  and 
even  call  bells.  These  are  radical  departures  from  the  old  time  cheer- 
less cars  which  were  generally  not  heated,  and  had  smoking  oil  lamps, 
and  floors  littered  with  straw.  Improvements  pay.  If  they  did  not 
they  would  not  be  made.  Formerly,  it  was  difficult  to  work  one's 
way  to  the  door  of  a  car,  and  when  one  got  there,  it  was,  at  times, 
hard  to  get  out.  To-day,  with  improved  facilities  for  ingress  and 
egress,  crowds  are  comfortably  carried.  This  change  in  car  construc- 
tion involves  additional  expense.  It  is  paid,  without  complaint,  be- 
cause the  outlay  is  found  to  more  than  pay  for  itself  in  increased  busi- 
ness. Then,  too,  the  public  demands  improvements,  and  there  is  more 
disposition  on  the  part  of  managers  to  give  the  public  what  it  demands, 
if  practicable. 

It  will  not  be  maintained  that  the  improvements  are  absolute 
necessities,  nor  can  it  be  shown  that  they  are  in  any  sense  "  life  sav- 
ing." Ocean  flyers  in  service  have  $20,000  oil  paintings,  ministering 
to  the  aesthetic  taste  of  tourists,  in  their  saloons.  In  the  hour  of  col- 
lision it  is  far  more  important  that  passengers  have  a  properly  con- 
structed life  boat  at  their  disposal  than  any  creation  of  the  painter's 
art.  Each  has  its  sphere,  but  the  more  important  thing  is  the  life 
boat.  It  is  so  in  street  railway  practice.  Cars  should  be  artistic, 
but  they  should  be  equipped  with  brakes  that  will  do  their  work 
quickly  when  danger  impends. 

On  steam  roads,  hand  brakes  proved  utterly  inadequate.  They 
were  tested  and  found  wanting.  When  the  first  air  brake  made  its 
appearance  it  encountered  great  opposition.  Where  would  steam 
railway  practice  be  to-day  if  air  brakes  were  eliminated?  The  battle 
of  power  brakes  vs.  hand  brakes  on  steam  roads  was  fought  years  ago, 
and  air  brakes  remained  in  possession  of  the  field.  It  is  questionable 
if  the  need  for  power  brakes  is  as  great  on  steam  roads  as  it  is  on  sur- 
face roads,  especially  when  trailers  are  run.  Steam  road  stations  are 
miles  apart.  It  was  comparatively  easy  fer  an  engineer  to  whistle 
"  down  brakes,"  to  cut  off  steam,  and  bring  his  train  up  standing.  The 
inertia  to  be  overcome  was  greater,  but  he  had  not  the  grades  to  con- 
tend with  that  exist  on  surface  roads. 

Electric  cars  in  even  out-of-the-way  places  ascend  grades  that  no 
mogul  engine  has  to  confront.  Of  course,  there  is  a  corresponding 
down  grade,  and  it  is  here  that  the  difficulty  arises,  for  surface  cars 
ought  to  slop  for  passengers  no  matter  how  steep  the  grade  or  high 
the  speed  may  be.    Otherwise  earnings  decrease. 

The  braking  power  on  an  electric  or  cable  car  should  be  so  posi- 
tive as  to  permit  of  stopping  in  less  than  the  car's  length,  if  necessary. 
One  has  only  to  watch  the  men  braking  cars  going  down  such  grades 
as  exist  in  Albany  and  Jamestown,  N.  Y.,  Easton  and  Allentown,  Pa., 
and  scores  of  places,  to  have  a  full  appreciation  of  this  point. 

Recognizing  the  inadequacy  of  a  single  hand  brake  on  grades, 
many  roads  have  provided  a  duplicate  inside  equipment.  This  extra 
equipment  is  additionally  expensive,  not  only  in  first  cost,  but  es- 
pecially in  maintenance. 

A  motorman  realizes  how  difficult  it  is  to  keep  his  car  under  con- 
trol, hence  he  sets  one  brake  before  car  starts  down  grade.  He  then 
depends  upon  his  other  brake.  Manifestly,  when  one  brake  is  set  from 
start  to  finish,  it  means  wear  and  tear  of  apparatus  and  short  life  for 
the  shoes.  Moreover,  the  speed  of  car  is  needlessly  retarded  and  fewer 
car  miles  per  day  can  be  run,  than  would  be  made  if  he  had  a  positive 
braking  outfit  at  command. 

In  a  good  air  brake  the  brake  cylinder  is  constructed  of  iron,  and  con- 
tains apiston  and  piston  rod,  which  is  attached  to  brake  levers  under  the 
car.  The  rear  end  of  the  brake  cylinder  is  made  airtight,  and  con- 
nected with  the  train  pipe,  so  that  when  air  is  applied  from  the  reser- 
voir it  forces  out  the  piston  in  the  cylinder  and  sets  the  brakes. 

The  power  of  the  brake  cylinder  can  be  easily  calculated,  and  is 
equal  to  the  square  inch  area  of  the  piston  multiplied  by  the  air  pressure 
carried  in  the  reservoir,  hence — 

Brake  cylinder  six  inches  in  diameter  and  thirty  pounds  pressure 
gives  848  lbs.  power  at  the  brake  cylinder. 

Brake  cylinder  seven  inches  in  diameter  and  thirty  pounds  press- 
ure gives  1,154  lbs.  power  at  the  brake  cylinder. 

Brake  cylinder  seven  inches  diameter  and  thirty-two  pounds  press- 
ure gives  1,231  lbs.  power  at  the  brake  cylinder. 

Brake  cylinder  eight  inches  diameter  and  thirty-five  pounds  press- 
ure gives  1,759  lbs.  power  at  the  brake  cylinder. 

This  may  be  increased  by  using  larger  diameters,  or  higher  press- 
ure, and  by  arrangement  of  brake  levers  any  additional  power  may  be 
obtained;  at  the  same  time  it  may  be  graded  suitably  to  the  weight 
and  speed  of  car. 

Friction  (or  continuous)  brakes  operated  from  the  axle  have  been 
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used  for  years  on  cable  systems,  and  the  jar  from  them  has  caused 
constant  complaint.  On  electric  cars  friction  brakes,  of  course,  can 
not  be  used.  The  braking  force  requisite  to  bring  a  car  or  train  to 
a  stop,  should  never  exceed  the  weight  of  load  resting  upon  the  wheels 
to  which  brakes  are  applied.  Any  power  applied  in  excess  of  this  is 
wasteful  and  dangerous.  The  full  power  of  a  friction  brake  depends 
upon  the  load  carried  on  axle,  to  which  friction  disks  are  attached. 
For  example,  with  a  grip  car  and  passengers  weighing  8,000  lbs.,  the 
weight  being  equally  divided  between  two  axles,  leaves  4,000  lbs.  car- 
ried by  the  axle  with  friction  disks.  With  a  car  wheel  of  two  and  one- 
half  times  the  diameter  of  friction  drum,  we  gain  that  much  leverage, 
which  multiplied  by  4,000  lbs.  gives  the  direct  pull  power  of  friction 
brake  of  10,000  lbs. 

Nor  is  this  all.  The  brake  levers  of  street  cars  are,  as  a  rule,  ad- 
justed to  about  four  and  one-half  times  leverage.  If,  then,  we  multiply 
the  10,000  lbs.  pull  of  friction  brake  by  this  leverage,  we  have  a  strain 
of  45,000  lbs.  upon  brake  beam  and  shoes.  This  is  vastly  more  power 
than  is  ever  required.  When  two  or  more  cars  are  coupled  together, 
it  is  impossible  to  regulate  brake  chains  and  brake  gear,  so  that  every 
shoe  will  press  with  equal  force  against  the  wheel.  When,  therefore, 
a  gripman  applies  his  friction  brake,  the  entire  45,000  lbi.  is  carried 
by  the  beam  and  shoe  that  are  adjusted  nearest  the  wheels,  and  the  re- 
maining wheels  revolve  without  noticeable  check. 

In  a  train  of  three  four-wheeled  cars  with  passengers,  weighing 
36,000  lbs.,  resting  on  twelve  wheels,  a  brake  power  of,  say,  2,900  lbs. 
applied  to  each  wheel  would  make  the  most  perfect  stop.  If  the  entire 
45,000  lbs.  power  of  friction  brakes  is  applied  to  only  two  wheels  of 
such  train,  there  will  be  38,000  lbs.  more  power  exerted  than  neces- 
sary to  stop  wheels  from  revolving,  and  at  the  same  time  only  one- 
sixth  effectual  braking  power  is  obtained,  as  compared  with  a  braking 
pressure  distributed  against  every  wheel  under  the  train.  Such  harsh, 
rigid,  excessive  power  of  the  friction  brake,  applied  quickly  by  the 
momentum  of  the  whole  train,  will  wear  out  any  kind  of  brake 
gear,  no  matter  how  good  or  how  strongly  made,  and  the  constant  jar 
adversely  affects  the  life  of  cars.  In  cold,  wet  and  stormy  weather 
(with  slippery  tracks),  when  grip  car  is  abandoned  except  by  the  grip- 
man,  the  pull  power  of  friction  drum  is  greatly  reduced,  just  at  the  time 
it  is  most  needed  to  set  brakes  on  trailers,  which  are  always  over- 
crowded at  such  time. 

A  twenty-eight  foot  closed  electric  car,  weighing  without  passen- 
gers 20,000  lbs.,  and  running  at  ten  miles  per  hour,  has  over  six  times 
the  energy  to  overcome  when  brakes  are  applied,  that  a  horse  car  has, 
weighing  one-fourth  as  much  and  traveling  at  less  than  one-half  the 
speed.  Moreover,  when  horses  were  employed  there  were  ten  feet 
extra  length  in  which  to  stop  car.  This  extra  length  is  no  longer 
available,  since  the  advent  of  electric  cars.  Unless  cars  have  proper 
brakes,  high  speeds  are  most  dangerous. 

Without  entering  the  humane  feature  of  braking,  it  cannot  be  de- 
nied that  at  best  hand  braking  is  a  great  task  for  even  strong  men. 
They  report  fresh  in  the  morning  and  for  a  time  muscles  stand  the 
strain;  but  after  a  few  hours'  handling  of  grip  lever  or  controller 
handle,  they  find  their  strength  decreasing.  Realizing  this,  for  the  rest 
of  the  day  they  slow  up  earlier  than  strictly  necessary,  or  (as  often 
happens)  they  do  not  stop  at  all  and  let  cars  run  past  crossings,  miss- 
ing passengers,  who  do  not  always  wait  for  the  next  car,  but  walk  in- 
stead. 

If,  however,  the  men  have  ready  for  instant  use  an  ally  in  the  shape 
of  power  requiring  but  the  touch  of  a  handle  to  become  available,  they 
are  placed  in  the  best  possible  position  to  make  as  many  stops  in  as 
short  a  distance  as  is  necessary.  Not  being  fagged  out,  they  are  better 
able  to  do  their  company  more  justice,  and  are  more  on  the  alert  to 
prevent  accidents. 

In  the  distressing  accident  which  occurred  seven  weeks  ago  in  New 
Jersey,  this  point  was  particularly  emphasized.  We  quote  from  the 
New  York  Herald  of  August  27,  after  having  ascertained  from  the  offi- 
cials that  the  report  is  accurate.  "When  the  crowded  car  began  to  go 
down  the  incline,  the  brakes  would  not  respond  promptly  to  the  demand 
of  motorman  Gormley.  Tight  as  he  could  wind  up  the  chain  he  felt  it 
slip  repeatedly.  He  knew  what  this  meant,  and,  with  full  strength,  he 
set  the  brake  as  hard  as  he  could.  But  his  efforts  were  in  vain,  and 
the  car  gained  greater  headway  every  instant.  It  was  beyond  his 
control,  and  he  realized  that  in  a  few  seconds  the  car  would  strike  the 
sharp  "crab  tree"  curve.  As  it  dashed  down  the  steep  mountain  side 
tracks  he  turned  and  shouted  to  Conductor  Bagley  to  put  on  the  rear 
brake  chain.  Bagley  was  inside  the  car,  and  at  Gorman's  call  every 
one  suddenly  realized  the  danger.  The  conductor  was  wedged  between 
the  passengers,  but  he  fought  his  way  to  the  rear  platform  and  wound 


up  the  remaining  chain  of  the  single  brake  system  from  there.  In  an 
instant  he  saw  that  it,  too,  was  of  no  use  in  the  emergency,  and  turning 
he  shouted,  'Jump  for  your  lives!  The  car  is  running  away  and  will 
strike  a  curve.'  The  car  was  rushing  on  to  that  fateful  curve.  Like  a 
shot  propelled  by  some  awful  power  it  went.  Then  it  struck  that 
curve.  A  section  of  one  of  the  wheel  flanges  snapped  off,  and  in  an 
instant  later  the  car  left  the  rails.  It  ploughed  its  way  across  the  track 
with  scarcely  any  perceptible  diminution  of  speed,  was  jerked  sharply 
to  the  right,  when  the  wheels  struck  the  opposite  rail  and  then  cap- 
sized, landing  squarely  on  its  side  with  a  crash  which  was  heard  a  quar- 
ter of  a  mile  away." 

We  need  not  pursue  the  account  further,  except  to  say  that  eight- 
een people  were  hurt,  many  of  them  badly,  and  one  boy's  arm  had  to 
be  amputated.  A  $35,000  damage  suit  is  pending  against  the  Accident 
Insurance  Company  which  wrote  the  risk  on  that  road,  and  the  same 
company  has  settled  a  number  of  cases  out  of  court. 

It  is  only  fair  to  state  that  had  that  entire  system  been  equipped 
with  power  brakes  equal  to  such  emergency,  the  chances  are  the  car 
could  have  been  stopped  long  before  the  danger  point  was  reached 
without  injury  to  limb  or  property. 

It  is  not  the  purpose  of  this  paper  to  make  capital  from  such  a  sad 
occurrence;  we  are  opposed  to  sensationalism,  but  it  is  proper  to  call 
attention  to  such  calamity  as  a  warning.  What  happened  on  that  road 
has  happened  on  others,  and  will  again  occur  so  long  as  implicit  reli- 
ance is  placed  upon  hand  Drakes,  which  cannot  possibly  do  the  work 
required  of  them  at  such  a  crisis.  The  first  cost  of  equipping  the 
entire  line  with  power  brakes  would  have  been  but  a  fraction  of  what 
the  damages  will  cost. 

It  is  unnecessary  to  multiply  instances  where  hand  brakes  have 
shown  radical  defects.  That  practical  men  have  been  apt  to  think  too 
lightly  of  the  question  of  improved  brakes  is  explainable  by  their  hav- 
ing so  many  other  important  things  to  oversee.  Then,  too,  the  aim 
of  a  railway  man  is  to  incur  as  few  obligations  as  possible  and  to  oper- 
erate  with  the  utmost  economy  and  earn  dividends.  But  often  seem- 
ingly cheap  apparatus  proves  dearest  in  the  end. 

Probably  75  per  cent,  of  the  recorded  accidents  is  chargeable  to 
inefficient  brakes.  Statistics  of  this  sort  are  hard  to  tabulate,  and  some 
records  show  even  a  higher  percentage.  While  hand  brakes  often  stop 
cars  quickly,  they  do  so  by  consuming  excessive  energy.  This  means 
waste  and  increased  maintenance  account.  Then,  too,  it  is  impossible 
for  a  motorman  to  maintain  his  maximum  strength  for  a  long  time.  In 
active  service  he  has  to  apply  brakes  between  250  and  400  times  daily. 
He  can  only  exert  his  maximum  strength  spasmodically  and  tempora- 
rily even  when  aided  by  the  weight  of  his  body.  "A  chain  is  no 
stronger  than  its  weakest  link." 

The  day  is  past  when  railway  employes  are  considered  merely 
automata.  Not  all  men  make  good  motormen  or  gripmen.  These 
positions,  like  that  of  conductor,  are  ones  of  trust.  The  men,  as  a  rule, 
are  intelligent,  and ,  during  the  recent  financial  depression,  many  re- 
cruits have  been  made  who  formerly  filled  much  higher  spheres.  The 
strain  of  a  day's  work  on  these  men  is  very  severe. 

When  we  consider  how  many  chances  people  take  in  crossing 
tracks  in  front  of  moving  cars,  or  in  jumping  on  or  off,  despite  printed 
warnings,  this  strain  becomes  more  apparent.  No  matter  how  fast  or 
slow  cars  go,  people  are  always  dodging  them,  with  reckless  disregard 
of  danger.  A  motorman  is  not  allowed  to  shout.  He  is  required  to 
keep  silent.  In  the  presence  of  danger  he  can  only  rely  upon  his 
gong  or  whistle  and  his  arms.  These  alone  are  not  adequate  when 
drunken  or  deaf  men  are  on  the  tracks. 

The  most  painful  thing  which  comes  under  a  street  railway  man's 
notice  is  the  killing  or  maiming,  especially  of  children.  When  a  little 
child,  ignorant  of  danger,  toddles  to  the  track,  and  sees  the  car  com- 
ing, it  generally  stops,  hesitates,  starts  off  and  usually  rushes  in  front 
of  the  car.  The  motorman,  who  has  to  depend  upon  a  hand  brake  at 
such  a  time,  seldom  succeeds  in  stopping  his  car.  It  is  not  an  unusual 
sight  to  see  a  little  child  taken  from  under  the  wheels. 

Touching  the  legal  aspect  of  the  brake  question,  while  it  often 
happens  that  plaintiffs  are  non-suited  on  the  ground  of  contributory 
negligence,  to  the  railway  man  this  frequently  means  outlay  for  legal 
talent.  Even  though  his  company  or  the  underwriters  are  not  called 
upon  to  pay  damages  in  such  cases,  it  is  surely  better  to  prevent  acci- 
dents than  to  defend  law  suits,  especially  as  prevention  is  cheaper. 

It  is  a  menace  to  life  and  property  to  have  a  high  speed  motor  at 
work,  without  having  suitable  power  to  control  it.  Thus  far,  "  revers- 
ing "  has  not  proved  a  success,  and,  while  theoretically  one  motor  acts  as 
a  generator  to  drive  the  other  (if  there  be  two,  which  is  not  always  the 
case),  in  practice  this  has  proved  a  failure.    The  danger  of  relying 
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upon  the  same  current  which  propels  a  car  to  stop  it  too,  is  only  too 
apparent.  If  the  current  fails  to  work  in  one  case,  how  can  it  be  ex- 
pected to  work  in  another?  The  trolley  may  run  off,  or  there  may  be 
a  break  in  the  line  when  current  is  needed  for  braking  a  car  plunging 
down  grade.    "  It's  the  unexpected  that  happens." 

Hand  brakes  have  no  emergency  stops.  Air  brakes  have,  and,  if 
necessary,  stops  can  be  made  so  quickly  as  to  apply  brake  shoes 
instantly  to  every  wheel  on  one  car  or  a  train  of  cars  in  the  most 
effectual  manner.    No  hand  brake  can  do  this. 

When  hand  brakes  are  used,  it  is  necessary  to  have  a  separate 
brakeman  for  each  trailer.  When  an  air  brake  is  used,  these  extra 
men  are  entirely  dispensed  with.  On  a  train  of  a  motor  car  and  two 
trailers,  if  air  brakes  are  used,  only  one  motorman  and  one  conductor 
are  necessary.  If  hand  brakes  are  used  to  control  the  same  train,  four 
men,  instead  of  two,  are  necessary.  This  means  a  saving  in  wages  of 
at  least  $21  a  week,  and  will  soon  pay  for  an  air  brake  equipment. 

Moreover,  when  air  brakes  are  used,  there  is  no  shuttle  move- 
ment, jerking  or  bumping,  and  the  shoes  are  applied  evenly  to  all  the 
wheels;  whereas,  in  hand  braking,  it  is  impossible  for  different  men  on 
different  cars  to  brake  in  harmony.  One  car  will  be  braked  hard,  and 
another  not  so  hard.  Of  course,  no  good  results  trom  such  ununiform 
braking. 

Air  brakes  are  provided  with  reserve  power  stored  in  reservoirs, 
and,  by  having  large  enough  capacity,  the  air  pressure  required  for 
braking  becomes  practically  inexhaustible.  The  air  pump  of  a  thor- 
oughly good  air  brake  is  most  economical  in  operation.  It  requires 
no  power  when  the  car  is  starting  or  when  it  climbs  grades.  As  it 
takes  ten  times  the  power  to  start  a  car  that  it  takes  to  keep  it  going, 
the  advantage  of  this  is  obvious.  A  good  air  brake  is  so  compact  that 
very  little  room  is  required  for  it  under  the  car  body.  It  has  no  cum- 
bersome or  complicated  machinery  to  get  out  of  order.  It  works 
automatically.  It  needs  much  less  attention  than  an  electric  motor 
gets.  It  is  only  necessary  to  keep  the  mechanism  clean  and  in  order, 
and  to  lubricate  the  pump  regularly.  No  hinges  or  springs  annoy 
inspectors  or  employes.  A  good  air  brake  pump,  the  moment  it  has 
compressed  sufficient  air,  cuts  out  and  runs  in  free  air  with  the  axle. 
A  good  air  brake  entirely  replaces  a  hand  brake.  The  hand  brake 
may  be  left  on  the  car,  and  the  air  brake  can  be  so  attached  as  to  leave 
the  hand  brake  available  should  it  be  required.  A  good  air  brake  re- 
quires no  expert  to  operate  it.  It  is  so  simple  that  a  child  can  work  it. 
This  being  so,  a  railway  manager  is  not  restricted  to  hiring  men  of  a 
certain  height  or  weight,  for  when  work  is  done  by  compressed  air 
instead  of  muscular  strength,  no  Samson  is  required  to  work  the  handle. 

In  steam  practice  trunk  lines  maintain  schools  of  instruction  in 
which  men  are  taught  to  handle  air  brakes,  and  only  qualified  engineers 
are  trusted  to  operate  them.  A  good  air  brake  for  surface  roads  is  so 
constructed  that,  when  used  by  men  not  schooled  in  its  use,  it  does  not 
get  out  of  order.  It  is  capable  of  being  misused  without  proving  defect- 
ive. The  physical  labor  involved  in  working  the  ordinary  hand  brake 
causes  the  other  good  qualities  of  the  gripman  or  motorman  to  suffer. 
This  has  a  direct  bearing  on  accident  account,  wear  and  tear  and  repair 
accounts.    The  application  is  obvious.    '  A  stitch  in  time  saves  nine." 

A  good  air  brake  enables  a  man  to  make  the  best  possible  stops 
without  noise,  jar  or  injury  to  the  apparatus.  In  hand  braking  much 
excess  force  is  used.  This  means  that  rods  and  bars  are  strained  when 
stopping  the  car,  ane  often  the  brake  gear  is  in  such  shape  that,  when  a 
quick  stop  is  required,  some  part  is  sure  to  collapse. 

One  type  of  air  brake  equipment  in  service  enables  a  gripman 
with  but  a  small  handle  to  work  grip  and  brake  either  simultaneously 
or  independently.  When  this  type  brake  is  used  on  the  car,  grip  and 
brake  levers  are  entirely  removed,  giving  more  space  for  passengers  on 
platforms.  Through  its  rise,  what  formerly  involved  painfully  hard 
work,  is  now  accomplished  with  ease.  This  device  is  in  successful 
operation  on  car  421  on  trie  Third  Avenue  Railroad,  New  York. 

We  believe  it  is  better  to  keep  the  motor  controller  and  the  brake 
handle  separate,  but  if  railway  men  demand  a  single  handle  to  operate 
both  it  can  be  supplied  just  as  was  done  in  the  air  brake  on  Third  Ave- 
nue, New  York,  car  421,  which  works  grip  and  brake.  We  doubt, 
however,  if  a  real  necessity  for  a  single  handle  exists. 

Recently  anew  form  of  power  brake  has  been  announced,  in  which 
electricity  is  relied  upon.  The  electric  brake,  while  undoubtedly  pos- 
sessing some  valuable  features,  has  some  which  area  decided  disadvan- 
tage. It  is,  of  course,  in  its  infancy,  and  its  future  will  be  watched 
with  interest.  We  saw  the  paper  read  by  Mr.  Sperry  on  the  19th  of  last 
September  before  the  American  Institute  of  Electrical  Engineers  enti- 
tled "The  Electric  Brake  in  Practice."  Mr.  Sperry,  unknown  to  him- 
self, quotes  our  language  verbatim,  which  was  used  as  an  editorial  by 


one  of  the  dailies  and  subsequently  copied  in  the  journals.  It  is  to  be 
regretted  that,  when  using  a  part  of  our  matter,  the  able  electrician  did 
not  use  other  parts  also. 

He  says  that  a  locomotive  engineer  has  his  pressure  gauges,  which 
allow  him  to  adjust  the  brake  application  to  a  nicety.  A  good  air  brake 
for  surface  roads  is  also  supplied  with  a  pressure  gauge,  but  in  practice 
no  Westinghouse  air  brake  engineer  looks  at  a  gauge,  and  they  are  more 
ornamental  than  necessary.  He  states  that  "with  an  electric  brake  the 
brake  shoes  are  entirely  dispensed  with."  Do  the  street  railway  men 
intend  to  to  abolish  brake  shoes?  Suppose,  as  may  happen,  the  electric 
brake  fails  to  work,  what  will  become  of  the  car  or  train?  There  is  an 
apparent  contradiction  in  the  article  on  this  point.  In  one  place  it 
states  that  the  electric  brake  does  away  with  brake  shoes,  and  in  another 
place  it  admits  that  it  will  be  necessary  to  resort  to  hand  brakes.  How 
can  hand  brakes  be  used  without  shoes,  and  now  can  a  car  be  held  by 
an  electric  brake  after  the  residual  magnetism  or  (Foucault  current)  is 
dissipated?  He  says  that  the  one  grave  fault  of  an  air  brake  in  rail- 
way service  is  that  the  maximum  brake  application  does  not  exist  as 
it  should  at  the  higher  speeds.  This  is  an  error.  The  immense  ad- 
vantage of  an  air  brake  over  an  electric  brake  is  the  fact  that  power  can 
be  applied  in  varying  degrees;  great  power,  when  needed,  and  almost 
imperceptible  power,  if  only  very  slight  retardation  is  wanted. 

An  air  brake  holds  the  wheels  and  keeps  doing  so.  An  electric 
brake,  after  first  stop,  depends  wholly  upon  residual  magnetism.  This 
at  its  best  is  an  uncertain  factor.  As  we  understand  the  paper,  the 
residual  magnetism  in  the  electric  brake  is  only  available  for  some- 
thing less  than  one-half  minute  after  car  has  stopped.  When  this  mag- 
netism is  consumed  the  electric  brake  possesses  no  more  braking  power 
whatever,  until  the  car  is  again  in  motion.  It  is  right  here  that  the 
air  brake  shows  its  immense  superiority,  for  it  has  the  air  reservoirs  to 
draw  upon  when  car  has  stopped,  and,  therefore,  ample  power  is 
available  for  immediate  and  constant  use.  This  failure  in  source  of 
supply  is  a  tremendously  weak  point  in  an  electric  brake.  The  paper 
states  that  "  the  current  flowing  after  motion  ceases,  though  small 
(mark  this  admission),  is  found  exceedingly  useful  in  holding  the  car 
from  starting  itself,  even  on  quite  a  heavy  grade,  as  only  a  small  quan- 
tity of  energy,  added  to  the  already  great  friction  of  quiescence,  will 
prevent  the  car  from  starting."  We  fear  that  at  such  times  the  advo- 
cate of  electric  brakes  would  need  something  more  reliable  and  con- 
stant to  lean  upon.  The  paper  says  "  when  an  electric  brake  is  used, 
it  seems  as  though  the  car  was  running  into  an  air  cushion."  This 
pays  a  well  merited  compliment  to  air  brakes,  for  by  them  an  air 
cushion  stop  is  made  possible.  The  paper  adds  "  operating  the  brake 
in  this  manner,  it  will  at  once  be  seen  that  the  system  is  one  of  the 
utmost  certainty  of  operation,  surer  even  than  the  hand  brake,  air  or 
other  power  brakes."  If  the  speaker  had  not  been  for  some  years  in 
the  electric  motor  business,  he  might  not  take  such  decided  exception 
to  this  claim  as  he  does,  but  since  working  with  air  pressures  he  has 
found  them  much  more  reliable  and  safer  than  electricity.  The  in- 
ventor referred  to,  makes  fourteen  claims  of  the  advantages  of  his 
brake  over  other  brake  systems.  As  this  paper  is  not  written  for  ad- 
vertising effects,  we  purposely  refrain  from  naming  any  special  make 
of  air  brake  in  contrasting  the  air  brake  with  the  electric. 

1st.  He  speaks  of  the  certainty  of  an  electric  brake  in  operating. 

So  is  a  good  air  brake  certain  in  operation. 

2d.  "  The  enormous  power  and  under  perfect  control." 

A  good  air  brake  has  much  more  power,  more  constant  power 
and  is  under  better  control.  It  will  be  noticed  that  the  inventor  omits 
all  reference  to  electric  brake  power  being  constant.  This  lack  of 
constant  braking  power  is  the  objectionable  and  fatal  defect  of  the 
electric  brake.  It  will  not  be  noticeable  on  a  level,  but  it  will  be  only 
too  apparent  on  a  grade.  At  the  Institute  meeting,  before  which  the 
paper  on  electric  brakes  was  read,  one  of  the  members  stated  he  had 
been  on  a  train  in  Connecticut,  where  two  motor  cars  and  three  trailers 
were  ascending  a  9  per  cent,  grade.  While  doing  so  a  fuse  on  the 
second  motor  car  blew  out,  throwing  all  the  work  on  the  first  motor 
car.  This  it  was  unable  to  do  and  hand  brakes  had  to  be  immediately 
applied  to  prevent  train  from  running  away.  The  author  of  the 
paper  was  asked  "  what  would  you  do  at  such  a  time  with  your  electric 
brakes?"  Mr.  Sperry,  in  reply  to  the  question  said,  that  a  case  of  this 
kind  was  rather  unusual,  but  that  he  would  have  applied  the  electric 
brakes,  which  would  have  brought  the  train  to  a  standstill,  and  by  that 
time  the  hand  brakes  could  be  applied  to  prevent  the  car  from  running 
backward  down  the  grade.  How  then  can  he  claim  that  the  brake  dis- 
penses with  brake  shoes,  and  if  the  electric  brake  had  been  used  on 
the  train  in  question  to  the  exclusion  of  hand  brakes  and  brake  shoes, 
what  would  have  become  of  the  train  and  passengers?" 
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3d.  "  The  absence  of  all  power  absorption  at  moneyed  cost  from 
the  central  station." 

This  may  be  true  if  brake  shoes  are  not  used,  but  remains  to  be 
proved  in  daily  service.  Shoes  probably  will  continue  to  be  used.  A 
good  air  brake  consumes  very  little  power.  You  can  test  how  little  by 
watching  the  readings  on  a  car  operated  at  this  time  with  an  air  brake, 
on  the  Atlanta  Consolidated  road. 

4th.  "  Its  high  efficiency,  being  far  superior  to  compressed  air; 
amply  proven  in  numberless  instances  where  electricity  has  replaced 
air.  (The  air  requires  a  direct  application  of  energy,  amounting  to  an 
immense  aggregate  power  absorption  during  the  day  from  the  central 
station;  the  working  parts  of  the  air  machinery  are  attached  to  the  car 
axles  and  require  a  large  quantity  of  energy,  not  only  while  compressing, 
but  at  other  times  as  well)." 

We  are  unaware  of  a  single  case  where  electricity  has  replaced  air. 
We  are  informed  on  high  authority  that  air  compressors  for  driving  rock 
drills  and  coal  cutters  so  greatly  outnumber  electrical  machinery  for 
such  purposes,  that  hundreds  of  air  compressors  are  sold  for  every  drill 
or  cutter  sold.  The  statement  that  an  air  brake  requires  a  large  quan- 
tity of  energy,  not  only  while  compressing,  but  at  other  times  as  well, 
is  wholly  inaccurate  and  entirely  incapable  of  proof.  A  good  air  pump 
requires  no  perceptible  power  after  it  cuts  out. 

5th.  "  Its  extreme  simplicity." 

So  is  a  good  air  brake  very  simple. 

6th.  "  Observe  saving  in  wheels,  two  or  three  fold." 

A  good  air  brake  properly  applied  saves  the  wheels. 

7th.  "  Saving  of  brake  shoes." 

We  believe  brake  shoes  will  be  retained,  and  would  not  care  to 
ride  on  a  car  without  them.  Under  certain  conditions  the  paper  ad- 
mits hand  brakes  will  be  needed.  How  can  hand  brakes  be  applied 
without  shoes?" 

8th.  "  Very  little  wear  of  either  wheel  or  magnet." 

There  is  little  wear  to  a  good  air  brake,  and  lightning  plays  no 
pranks  with  an  air  brake,  but  is  likely  to  do  so  with  an  electric  brake. 

gth.  "  No  hissing  to  frighten  horses  on  streets.'' 

We  have  yet  to  hear  of  a  case  where  a  horse  was  frightened 
by  an  air  brake. 

10th.  "  The  low  E.  M.  F.  at  which  it  operates." 

This  is  true  of  a  good  air  brake.  It  is  easy  to  test  power  con- 
sumption with  a  wattmeter,  by  running  car  with  air  pump,  and  then 
running  car  (under  exactly  similar  conditions)  with  air  pump  detached; 
the  slight  power  consumed  will  then  appear. 

nth.  "  The  ease  of  its  application  and  control." 

Nothing  surpasses  a  good  air  brake  in  these  respects. 

12th.  "  Conserving  strength,  prolonging  the  usefulness  and  life  of 
the  motormen." 

This  is  open  to  question  when  one  sees  the  despair  of  motormen 
when  fuses  melt  and  switches  burn  out.  Gripman  Williams  on  air 
brake  car  No.  421,  of  the  Third  Avenue  Road,  New  York,  (where  120 
equipments  are  in  daily  operation)  told  the  speaker,  "  This  job  is  so 
soft,  I  expect  some  of  you  Wall  Street  fellows  will  come  here  to  run  cars 
since  times  are  hard." 

13th.  "  The  smoothness  of  its  operation." 

Nothing  can  surpass  the  air-cushioning  effect  of  a  good  air  brake. 
14th.  "  Cannot  cause  flat  wheels." 

A  good  air  brake  properly  applied  also  prevents  flattening  of 
wheels. 

We  had  no  intention  to  refer  at  length  to  electric  brakes,  but 
have  felt  constrained  to  do  so  because  the  statements  we  have  replied 
to  appear  in  the  printed  Transactions  of  the  American  Institute  of  Elec- 
trical Engineers,  and  should  not  remain  uncontradicted. 

Lastly,  it  must  be  remembered  that  the  magnetic  clutch  of  this 
electric  brake  has  to  bear  on  the  surface  of  a  flat  disk  cast  upon  the  car 
wheel.  This  can  hardly  be  called  "  ease  of  application,"  for  the  brake 
can  not  be  applied  to  the  ordinary  type  of  street  car  wheel.  It  requires 
a  special  casting  to  be  made  on  one  wheel  on  each  axle.  This,  on  a 
large  system,  means  an  additional  outlay  for  wheels,  as  "  extras  are 
charged  for." 

We  have  purposely  avoided  tabulating  the  fatal  accidents  of  the 
last  twelve  months,  directly  due  to  inadequate  braking  facilities.  It, 
however,  is  tirnely  to  call  attention  to  the  charge  of  Judge  Lippincott  to 
the  Grand  Jury  of  Hudson  County,  N.  J.,  last  month.  He  devotes 
special  attention  to  the  subject  of  "killing  by  the  trolley,"  which  he 
characterized  as  being  sometimes  manslaughter.  He  said :"  Deaths  by 
accident  have  become  very  frequent.  Personal  injury,  not  resulting  in 
death  by  accident,  has  become  frequent.  Now,  from  mere  unavoidable 
accident,  resulting  in  death  or  personal  injury,  no  liability  whatever 


arises,  but  the  general  rule  of  law  is  that  where  death  or  other  personal 
injury  results  by  reason  of  the  omission  on  the  part  of  another  to  dis- 
charge a  legal  duty  there  a  criminal  liability  arises  for  manslaughter 
in  the  case  of  death,  or  for  an  assault  and  battery  where  death  does  not 
ensue.  If  neglect  of  a  legal  duty  is  the  cause  of  death,  the  person 
guilty  of  such  neglect  is  chargeable  with  manslaughter.  If  death  does 
not  result,  but  only  other  personal  injury,  then  he  is  chargeable  with 
assault  and  battery.  The  law  imposes  upon  every  one  reasonable  care 
in  his  acts  toward  another.  There  is  a  legal  duty  owing  from  one  to 
the  other,  and  a  negligent  omission  of  the  performance  of  that  duty, 
resulting  in  death  or  other  bodily  injury,  is  indictible."  He  proceeds: 
"There  are  many  familiar  illustrations  of  these  principles  of  law;  a 
motorman  running  his  electric  car  along  the  streets  carelessly,  negli- 
gently, runs  over  another  and  kills  him,  it  is  manslaughter,  although  it 
was  not  his  intention  to  injure  him.  A  motorman  running  his  car  at 
a  dangerous  rate  of  speed  along  the  streets,  running  over  another  by 
reason  of  his  dangerous  rate  of  speed,  the  death  arising  from  this 
omission  of  duty  to  run  at  a  reasonable  rate  of  speed,  he  becomes 
guilty  of  manslaughter.  If  persons  in  charge  of  the  running  of  steam- 
boats, railroad  trains,  electric  trolley  cars,  horse  cars  or  other  public 
conveyances,  neglect  the  duty  of  using  reasonable  care,  and  death 
results  therefrom,  they  are  answerable  for  manslaughter,  whether  it  be 
in  the  erection  of  buildings,  the  running  of  machinery,  or  any  other 
employment." 

It  will  be  seen  that  the  judge's  charge  covers  the  operating  of 
motors.  A  jury  will  certainly  class  an  air  brake  as  being  more  than  a 
reasonably  safe  appliance.  It  is  certain  that  a  plaintiff's  attorney,  in 
prosecuting  a  suit  for  damages,  will  call  attention  to  the  fact  that  it  was 
possible  for  a  company  to  have  availed  itself  of  an  air  brake  which 
would  have  been  reliable. 

Recently,  two  verdicts  were  given  against  one  traction  company 
in  New  Jersey,  one  for  $3,000,  the  other  for  $5,000,  and  there  are 
other  suits  pending  for  over  $500,000  damages  in  that  place  alone,  on 
account  of  trolley  car  accidents.  Thirty-eight  deaths  to  date  are 
charged  against  that  one  road  since  it  adopted  electricity. 

On  September  21,  Motorman  Michael  Lewis  was  convicted  of  man- 
slaughter in  the  Court  of  Special  Sessions,  at  Newark,  N.  J.  Lewis 
ran  the  motor  car  which  killed  four  year  old  Martha  Henry  on 
August  4.  On  September  25,  Judge  Kirkpatrick  sentenced  Lewis  for 
one  year  in  the  county  penitentiary.  The  judge  lectured  him  severely 
for  carelessness,  and  said  he  felt  it  his  duty  to  make  an  example  of 
him.  Lewis  was  crushed  by  the  unexpected  sentence.  He  expected 
only  to  be  fined,  and  that  his  company  would  help  him.  On  the  same 
day  Motorman  Desmond  was  arrested  in  Brooklyn  for  nearly  killing  a 
six  year  old  girl.  His  car  cut  off  her  right  foot.  He  claimed  he  did 
not  see  her  until  she  was  directly  in  front  of  the  car,  and  that  it  was 
impossible  to  stop  it  in  time. 

In  Alliance,  O.,  it  is  recorded  that  "the  motorman,  when  he 
found  his  car  going  down  hill  at  too  great  speed,  immediately  lost  his 
nerve,  and  deserted  his  post."  That  car  was  equipped  with  a  presum- 
ably good  hand  brake.  This  would  not  have  occurred  had  a  good  air 
brake  been  available. 

More  than  one  motorman  has  lost  his  reason  as  the  result  of  a  fatal 
accident.  Recently,  a  motorman  committed  suicide,  owing  to  remorse 
for  having  run  over  a  child.  It  may  be  said  this  was  not  his  com- 
pany's affair,  but  had  this  unfortunate  man  had  a  power  brake  at  hand, 
he  would  not  have  killed  the  child  and  taken  his  own  life.  In  a  sense, 
we  are  our  brothers'  keepers.  Would  it  not  be  well  to  place  in  every 
motorman's  hands,  apparatus  which  would  render  indictment  by  a 
grand  jury  out  of  the  question? 

There  are  some  railway  men  who  complacently  tell  us  they  have 
no  accidents  on  their  road.  It  may  be  that  such  fortunate  individuals 
exist,  but  we  have  not  found  them.  It  is  somewhat  curious  that  after 
men  made  this  statement,  there  were  bad  accidents  on  their  roads. 

The  newspapers  have  been  hounding  the  fraternity  so  much  in 
Brooklyn  and  elsewhere,  that  trolley  accidents  have  become  household 
words,  or  a  subject  for  jest. 

There  is  no  part  of  electric  or  cable  railroading  so  important,  as 
the  ability  to  stop  cars  quickly  and  to  keep  them  stopped.  This  is 
specially  true  where  electric  or  cable  cars  cross  steam  roads  at  grade. 
At  such  times  hand  brakes  show  their  inherent  inadequacy. 

We  do  not  advocate  the  adoption  of  a  scientific  toy,  but  submit  for 
your  consideration  the  fact  that  you  can  procure  at  comparatively  low 
cost,  air  brakes  which  are  positive,  simple,  economical  and  highly  effi- 
cient, and  which  have  been  tested  in  the  crucible  of  daily  operation. 

In  urging  the  adoption  of  air  brakes,  we  are  often  told  by  railway 
men,  "  We  haven't  time  for  experiments.    Let  somebody  else  do  the 
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experimenting,  and  then  we  will  look  into  the  thing."  Had  this  posi- 
tion been  taken  by  progressive  men,  would  there  be  a  single  com- 
mercial electric  motor  in  existence? 

The  experimental  stage  was  passed  long  ago,  and  with  350,000  air 
brakes  on  locomotives,  passenger  and  freight  cars,  it  is  untimely  to 
talk  about  experimenting,  for  steam  roads  and  surface  roads  have  much 
in  common.  If  a  freight  car  loaded  with  pig  iron  needs  an  air  brake, 
how  much  more  is  one  needed  to  brake  a  car  carrying  living  beings? 

There  are  air  brakes  and  air  brakes.  Of  the  merits  of  the  differ- 
ent ones,  buyers  will  do  well  to  satisfy  themselves  before  contracting. 

The  all  important  question  is  whether  the  first  cost  of  a  good  air 
brake  is  too  high,  or  not,  in  proportion  to  the  advantages  gained.  No 
accountant  can  figure  accurately  how  many  dollars  of  damage  claims 
will  be  avoided;  nor  how  much  revenue  will  be  increased  by  the 
quicker  schedules  made  possible  with  air  brakes  (for  even  seconds 
count);  nor  what  the  gain  in  labor  account  will  be  by  not  being  re- 
stricted to  hiring  any  particular  height  or  weight  of  man;  nor  how 
much  the  life  of  the  car  body,  truck  and  motor  will  be  prolonged. 
There  is  a  decided  gain  from  whatever  point  we  view  the  air  brake, 
and  with  an  air  brake,  an  employe  is  armed  at  all  points. 

Will  it  not  be  worth  your  while  to  give  this  braking  matter  earnest 
attention?  If  but  a  few  of  this  audience  will  determine  to  investigate 
the  advantages  of  the  air  brake  over  all  other  forms  of  brakes,  this 
paper  will  not  have  been  prepared  in  vain.  It  was  written,  to  suggest 
the  value  of  good  power  brakes  over  hand  brakes,  in  minutes  snatched 
from  busy  days. 

Report  of  the  Committee  on  "  Mail,  Express  and 
Freight  Service  on  Street  Railway  Cars." 


By  Richard  McCulloch— Committee. 


In  beginning  a  discussion  of  this  service,  it  seems  necessary  to 
explain  that  the  first  word  of  the  subject  is  spelled  with  an  i,  because  a 
gentleman  from  the  rural  districts  of  Wisconsin  proudly  wrote,  in 
answer  to  a  circular  asking  for  information  regarding  the  carrying  of 
mails,  that  "  His  road  sometimes  carried  females  too."  He  desired, 
however,  that  all  information  given  should  be  regarded  as  confidential, 
so  the  name  of  this  most  fortunate  road  is  withheld.  That  the  street 
railroads  of  this  country  operate  a  heavy  freight  business  has  long  been 
the  opinion  of  the  itinerant  tinware  peddler,  the  "  umbrellas  to  mend 
men,"  the  lady  who  takes  in  washing,  and  all  the  merchant  princes  of 
the  tribes  of  Israel,  notwithstanding  the  fact  that  a  generation  of  sweet 
tempered  conductors  have  talked  themselves  hoarse  in  endeavoring  to 
explain  matters  differently. 

The  first  feature,  which  strikes  one  in  endeavoring  to  study  a  sub- 
ject such  as  this,  is  the  great  difference  existing  between  what  are 
known  as  street  railroads.  We  have  city  roads  and  suburban  roads;  we 
have  summer  resort  roads;  we  have  belt  roads  operated  by  different 
motive  powers,  some  of  them  almost  approaching  steam  railroads. 
There  are  large  city  systems,  operating  over  many  miles  of  track  and 
running  hundreds  of  cars,  and  there  is  one  road  down  in  North  Caro- 
lina, from  which  the  statement  was  received  that:  "  This  here  road  is 
owned,  directed,  managed,  superintended  and  driven  by  Yours  Truly." 
All  these  railroads  haul  different  classes  of  passengers,  bent  on  differ- 
ent errands,  and  are  operated  under  different  conditions.  It  is  mani- 
festly impossible,  therefore,  to  lay  down  any  fixed  rule  for  mail,  ex- 
press or  freight  service — to  say  that  it  should  be  put  into  practice  on 
street  railroads,  or  that  it  should  not  be  put  into  practice.  This  is  a 
problem  which  must  be  solved  for  each  railroad  individually.  In  this 
paper  it  is  intended  merely  to  give  a  general  discussion  of  the  question 
without  attempting  to  solve  it. 

In  order  to  ascertain,  as  well  as  possible,  how  much  has  already 
been  done,  a  circular  asking  for  information  in  regard  to  mail,  express 
and  freight  service  was  sent  to  every  street  railroad  company  in  North 
America.  978  letters  were  sent  out  and  413  replies  were  received. 
These  replies  are  tabulated  below.  As  a  great  many  railroads  were 
not  heard  from,  it  cannot  be  assumed  that  the  table  is  absolutely  cor- 
rect, but  it  is  probable  that  most  of  the  railroads  having  such  a  service 
answered  the  circular.  Roads  which  are  enumerated,  as  having  ex- 
press or  freight  services,  are  only  those  which  have  this  service  fully 
developed.  The  carrying  of  packages  by  conductors  of  passenger  cars 
was  not  called  express  service,  but  is  enumerated  in  a  separate  column. 
From  some  of  the  states,  notably  Pennsylvania,  Rhode  Island  and 
Massachusetts,  it  was  reported  that  the  transportation  of  express  and 
freight  by  street  railroads  was  prohibited  by  state  law,  and  many  of  the 
roads  answered  that  their  franchises  allowed  only  the  transportation  of 
passengers. 


The  rate  charged  on  express  matter  was  usually  five  or  ten  cents 
per  package,  while  the  freight  rates  vary  from  four  to  ten  cents  per  100 
lbs.  The  mail  is  usually  carried  either  under  a  direct  contract  with  the 
Government  or  under  a  sub-contract  with  a  mail  contractor.  The  in- 
come from  the  transportation  of  the  mails  varies  according  to  the 
amount  of  mail,  the  number  of  trips  per  day,  and  the  length  of  the 
haul,  from  $100  to  $1,000  per  annum. 

TABLE  OP  MAIL,  EXPRESS  AND  FREIGHT  SERVICES  IN  NORTH 
AMERICA. 
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MAIL  SERVICE. 

That  the  street  railroads  of  this  country  are  already  alive  to  the 
possibilities  of  the  mail  service  is  shown  by  the  table.  Sixty-two 
street  railroads  are  now  carrying  Uncle  Sam's  mail,  while  fifty-eight 
have  Government  contracts.  Most  of  these  railways  are  suburban 
roads  or  roads  joining  towns;  but  the  postal  authorities  realizing  the 
advantage  of  quick  delivery ,  and  collection,  are  now  beginning  to  make 
arrangements  with  the  large  city  systems  for  transportation  of  the 
mails  from  main  post  offices  to  branches  and  for  distribution  and 
collection  throughout  the  city. 

Various  methods  of  utilizing  street  railways  for  this  purpose  have 
been  proposed  by  differed  local  post  office  authorities.  In  one  large 
Western  city,  in  which  all  the  roads  are  controlled  by  one  company,  it 
was  proposed  to  equip  one  car  of  each  line  with  a  mail  receptacle.  At 
stated  times,  the  carriers  along  the  route  were  to  meet  this  car  and 
drop  into  the  receptacle  all  the  mail  collected  by  them,  which  was  in 
turn  to  be  taken  from  the  receptacle  as  the  car  passed  the  main 
post-office.  This  plan,  however,  did  not  meet  with  the  approval  of 
the  great  fathers  at  Washington,  and  in  consequence  was  abandoned  by 
the  local  authorities.  Any  system  of  this  kind  would  greatly  expedite 
the  collection  of  mails,  but  the  weak  point  seems  to  be  that  no  provision 
is  made  for  their  distribution. 

The  only  method  of  handling  a  large  mail  service,  in  which  it  is 
necessary  to  collect  and  distribute  along  the  route,  and  handle  it 
satisfactorily  both  to  the  patrons  of  the  road  and  the  post  office  depart- 
ment, seems  to  be  in  the  use  of  a  separate  car — an  independent  mail 
car  in  charge  of  a  railway  mail  clerk.  This  system  is  already  in  use 
on  street  railroads  in  St.  Louis,  Brooklyn  and  several  other  places,  and 
so  far  as  we  can  learn  is  giving  excellent  satisfaction,  both  to  the  rail- 
way companies  and  post  office  authorities.  The  mail  is  quickly  and 
promptly  handled  ;  the  service  is  regular  and  certam  ;  great  and  small 
quantities  of  mail  may  be  collected  and  distributed  with  equal  facility, 
the  residents  along  the  line  are  greatly  accommodated,  and  no  inter- 
ruption or  inconvenience  to  the  passenger  traffic  need  result. 

As  an  example  of  such  a  service,  it  would  probably  be  interesting 
to  describe  the  operation  of  a  United  States  mail  car,  which  has  been 
run  by  a  street  railway  in  St.  Louis  for  some  time.  The  St.  Louis  & 
Suburban  Railway  begins  in  the  business  part  of  the  city  and  runs 
through  the  choicest  residence  and  suburban  settlements  of  the  town  of 
Florrissant,  sixteen  miles  from  the  center  of  the  city.  After  leaving 
the  city  limits,  the  line  penetrates  the  beautiful  Florrissant  Valley, 
thickly  dotted  with  pleasure  resorts,  country  clubs,  summer  homes  and 
suburban  villas.  The  downtown  portion  of  the  road  was  formerly  a 
cable,  and  the  suburban  part  a  narrow  gauge  steam  line,  but  with  the 
onward  march  of  progress,  the  grip  and  the  locomotive  have  gone  to 
join  the  mule  car,  and  the  road  is  now  electric  throughout  its  entire 
length.  The  mail  car  makes  three  trips  each  day,  two  through  to 
Florrissant  and  one  as  far  as  the  city  limits.  The  railroad  company 
furnishes  a  conductor  and  motorman,  while  the  post  office  department 
supplies  the  mail  clerks.  The  car,  which  was  built  especially  for  this 
purpose,  is  equipped  with  its  own  motors,  and  is  furnished  with  the 
necessary  desks,  cases,  racks  for  mail  bags,  etc.  At  a  schedule  time  it 
is  run  up  in  front  of  the  post  office  and  receives  the  mail  put  up  in 
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pouches  from  a  wagon  there  to  meet  it.  The  mail  clerk  receives  a  bag 
for  each  station  outside  the  city  limits,  and  for  each  carrier  along  the 
route  a  bag  designated  by  his  number.  He  also  receives  all  mail  which 
has  come  in  too  late  for  assortment,  which  is  distributed  on  the  car  to 
the  proper  bags  before  reaching  the  first  station.  Letters  are  received, 
canceled  and  distributed  on  this  car,  just  as  in  the  ordinary  steam 
railway  mail  car.  The  first  stop  is  at  a  point  about  one  and  a  half 
miles  from  the  post  office.  At  this  point  six  carriers  meet  the  car  and 
each  carrier  receives  from  the  mail  clerk  the  pouch  bearing  his  number. 
Another  stop  is  made  aDout  two  miles  out,  another  two  and  a  half, 
another  three,  and  another  four  miles  from  the  post  office.  Any  mail 
for  the  suburbs  is  handed  to  the  mail  clerk  by  the  carriers  and  dropped 
into  the  proper  bag  by  him.  After  the  city  limits  are  passed,  bags  are 
exchanged  at  each  station  just  as  on  a  steam  railroad.  On  the  return 
trip  the  same  system  is  followed  until  the  city  limits  are  reached. 
Within  the  city,  the  post  office  department  has  placed  letter  boxes  at 
the  principal  corners  along  the  line.  Each  carrier  brings  the  mail 
collected  in  his  district  to  the  nearest  box  on  the  line  of  the  railroad. 
Stops  being  made  at  each  box,  the  mail  clerk  removes  the  mail,  and 
assorts  it  before  arriving  at  the  next  station.  The  letters  thus  canceled 
and  assorted  are  delivered  at  the  main  post  office,  tied  up  in  bundles 
ready  for  shipment.  The  mail  car  makes  no  stop  for  passengers,  and 
for  this  reason  can  easily  keep  out  of  the  way  of  the  passenger  cars.  A 
light  freight  business  is  also  done  on  the  car.  Provisions,  light  fur- 
niture, milk,  trunks,  etc.,  are  carried  and  the  charges  collected  by  the 
conductor.  The  mail  service  has  now  been  in  operation  three  years. 
New  features  are  constantly  being  added  to  it,  and  aside  from  the 
accommodation  afforded  the  residents  of  the  territory  through  which 
the  road  runs,  it  is  a  source  of  profit  to  the  railroad  company. 

The  system  just  described  seems  the  best  that  has  yet  been  devised 
for  the  handling  of  a  large  mail  business.  Where  the  mere  carriage  of 
the  mails  in  pouches  from  the  main  post  office  to  branches,  or  from 
depots  to  post  offices,  is  undertaken  and  there  is  no  attempt  made  at 
collection  or  distribution  along  the  route,  there  can  be  no  objection  to 
carrying  the  mail  sacks  on  the  front  platform,  if  their  number  is  not 
too  great;  but  passenger  cars  should  not  be  stopped  and  held  for  mail 
collections,  nor  should  valuable  space  within  a  passenger  car  be  taken 
up  with  mail  sacks. 

The  question  as  to  whether  or  not  mail  service  is  called  for  depends 
almost  entirely  upon  local  conditions — the  length  of  the  road,  the  terri- 
tory through  which  it  runs,  the  proximity  of  depots  and  post  offices  to 
the  line  of  the  road,  and  many  others.  An  advantage  in  estimating  the 
advisability  of  inaugurating  a  mail  service  is  that  a  certain  fixed  income 
may  be  assumed,  which  is  not  the  case  with  any  other  service.  It 
is  usual  in  Government  contracts  to  pay  a  a  certain  sum  per  100  lbs. 
per  mile,  the  weight  being  determined  at  stated  intervals  by  weighing 
the  mail.  For  this  reason  a  certain  fixed  income  is  assured  during  the 
interval.  A  number  of  cases  may  be  cited  in  which  it  would  be  well 
for  the  managers  to  look  into  the  profits  which  might  accrue  from  a  mail 
service.  Large  city  systems,  covering  various  parts  of  the  city  and 
passing  close  to  post  offices  and  public  buildings  would  afford  great 
advantages  in  distributing  and  collecting  the  mails.  Suburban  roads, 
roads  connecting  towns,  and  roads  running  to  depots  in  the  outskirts 
of  the  city  are  other  instances  of  openings  for  mail  service. 

An  advantage,  independent  of  any  financial  return,  and  one  which 
is  regarded  by  many  as  the  one  reason  for  street  railways  embarking  in 
this  service,  lies  in  the  prestige  of  Uncle  Sam's  name.  This  point  was 
never  so  thoroughly  illustrated  as  in  the  late  labor  troubles  in  Chicago. 
Rioters  have  no  fear  of  the  city  police  or  of  the  state  militia,  both  of 
whom  are  often  in  sympathy  with  them,  but  they  regard  with  the 
greatest  awe  a  company  of  regulars  armed  with  Springfield  rifles. 
Uncle  Sam  will  tolerate  no  interference  with  the  distribution  of  the 
mails,  and  no  other  point  has  been  so  thoroughly  impressed  upon  the 
dangerous  element  in  our  communities  during  the  last  year.  Some 
railway  managers,  on  securing  mail  contracts,  have  proposed  to  paint 
upon  each  car  "U.  S.  Mail,"  as  an  official  announcement  that  their 
roads  are  under  the  protection  of  the  U.  S.  Government.  How  effect- 
ive will  be  the  protection  against  blockades  and  riots,  and  how  great  a 
moral  influence  this  will  exert  to  prevent  strikes  and  other  stoppages, 
remains  to  be  seen. 

EXPRESS  AND  FREIGHT  SERVICE. 
The  answers  to  the  circulars  showed  that  thirty-five  roads  are  now 
engaged  in  the  express  business,  while  fifty-five  are  hauling  freight. 
As  a  matter  of  fact,  however,  few  roads  through  the  country  are  doing 
a  regular  freight  business,  most  of  the  so-called  freight  services  par- 
taking more  of  the  nature  of  express.  As  operated  upon  street  rail- 
ways, the  distinction  between  express  and  light  freight  service  is  so 
ill-defined  that  it  is  deemed  best  to  consider  both  subjects  together. 


There  are  many  points  in  the  street  railroad  as  now  conducted, 
which  make  it  almost  an  ideal  agent  for  the  transportation  of  packages 
and  light  freight.  The  great  number  of  points  reached  by  the  cars, 
the  absolute  certainty  with  which  they  run,  the  thousand  and  one  pre- 
cautions taken  against  any  stoppage  of  however  short  a  duration,  the 
rapidity  with  which  distant  points  are  reached,  and  many  other  causes 
combine  to  make  the  street  railroad  of  to-day  a  common  carrier  of 
exceptional  advantages,  when  only  short  distances  are  considered. 
Many  conditions  will  suggest  themselves  to  railway  managers,  in  which 
an  express  or  freight  service  may  be  made  a  paying  institution.  In  the 
case  of  a  town,  in  which  the  railway  station  is  some  distance  from  the 
business  part  of  the  town,  there  can  be  no  quicker,  safer  and  better 
plan  of  conveying  express  and  freight  to  some  distributing  point  in  the 
heart  of  the  town,  than  by  the  street  railroad.  Whether  or  not  this 
will  pay  depends  upon  the  amount  of  material,  the  competition,  the 
distance,  and  the  scope  of  the  street  railway  franchise.  A  case  often 
met  with  through  the  country  is  that  of  two  towns  connected  by  an 
electric  railroad,  one  of  which,  having  no  steam  railroad,  is  obliged  to 
get  all  its  supplies  through  the  other  town.  The  installation  of  a 
freight  service  of  some  kind  would  at  once  suggest  itself  in  this  case, 
and  the  profits  would  depend  upon  the  size  of  the  towns,  the  character 
and  occupations  of  the  inhabitants,  the  distance  between  the  towns,  etc. 

The  operation  of  an  express  service  on  large  city  systems  has  not 
been  attempted  to  any  great  extent,  but  it  has  been  contended  by  some 
enthusiasts  on  the  subject,  that  a  street  car  express  service  will  eventu- 
ally take  the  place  of  the  many  city  deliveries  and  city  express  wagons 
now  in  use.  As  an  example  of  a  city  road  operating  an  express  and 
freight  service,  involving  collection  and  a  house  to  housedelivery.it 
would  be  interesting  to  cite  the  case  of  the  Southern  Railway,  of  St. 
Louis,  which  has  been  operating  an  express  service  on  this  plan  for 
almost  two  years.  The  Southern  Electric  Railway  begins  in  the  heart 
of  the  city,  and  runs  in  a  southerly  direction  for  seven  miles,  following 
the  general  direction  of  the  river,  to  Carondelet.  The  territory  pene- 
trated is  thickly  settled  for  almost  the  entire  distance,  and  in  no  essen- 
tial does  the  road  differ  from  the  ordinary  city  street  railway.  Three 
trips  per  day  are  made  upon  schedule  time  by  the  express  car,  which  is 
entirely  independent,  being  mounted  upon  motors  of  its  own.  At  the 
downtown  end  is  a  receiving  station  where  a  clerk  receives  all  express 
consigned  to  the  company,  and  keeps  all  the  books  pertaining  to  the 
service.  The  especial  feature  of  this  service,  however,  is  the  collec- 
tion and  delivery.  This  is  effected  by  means  of  wagons,  two  of  which 
are  kept  at  the  downtown  end  of  the  road,  and  three  of  which  meet 
the  car  on  all  trips  at  certain  points  along  the  line.  On  receiving 
notice  by  mail,  telephone  or  otherwise,  a  wagon  calls  for  a  package, 
delivers  it  at  the  car,  from  which  it  is  handed  to  the  proper  wagon, 
and  delivered  to  the  address  marked  on  the  package.  A  charge  of 
ten  cents  per  package  is  made  lor  this  delivery,  and  trunks  are  taken 
from  houses  to  the  Union  Depot,  checked,  and  the  checks  returned,  for 
the  sum  of  fifty  cents.  A  corresponding  charge,  according  to  size,  is 
made  for  the  delivery  of  large  boxes  and  bundles.  A  compliment  to 
the  efficiency  of  the  service  is  paid  by  the  large  dry  goods  and  cloth- 
ing houses,  who  have  ceased  to  run  their  delivery  wagons  into  this 
part  of  the  city,  and  now  consign  all  of  their  bundles  to  the  railroad 
company.  Where  formerly  one  delivery  daily  was  made  by  the 
wagons,  three  are  now  made  by  the  railway.  An  interesting  feature 
of  the  service  is  that  several  large  factories  located  in  the  southern  part 
of  the  city  consign  all  their  freight  to  the  electric  express.  The  goods 
are  put  on  the  car,  taken  to  the  proper  railroad  stations,  shipped,  and 
the  bill  of  lading  returned  to  the  consignor.  Packages  are  received 
by  the  express  car  C.  O.  D.,  the  charges  collected,  credited  to  the 
proper  account,  and  settlements  made  at  the  end  of  each  month.  The 
railway  company  assumes  all  the  responsibilities  of  a  common  carrier, 
holding  itself  liable  for  all  loss  and  damages.  This,  however,  is  a 
contingency  which  seldom  occurs.  The  service  has  now  been  in  opera- 
tion for  about  two  years.  It  is  well  patronized  both  by  the  residents 
along  the  line  and  the  large  retail  stores  in  the  center  of  the  city.  It 
does  not  interfere  with  the  regular  running  of  the  cars,  and  since  its 
inauguration  has  never  failed  to  pay. 

Up  to  this  point  we  have  considered  an  express  and  freight  service 
merely  as  a  paying  or  non-paying  institution,  to  be  adopted  in  the  one 
case  and  to  be  rejected  in  the  other.  There  is  another  view  which  may 
be  taken  of  the  case,  however,  which  is  in  many  instances  the  most 
proper  solution  of  the  problem.  This  is  to  regard  the  establishment  of 
this  service  merely  as  an  auxiliary  to  the  passenger  traffic,  to  be 
operated  whether  or  not  it  pays  in  order  to  gain  increased  passenger 
travel.  The  most  notable  instances  of  this  sort  are  the  roads  which 
run  from  the  hearts  of  our  large  cities  out  into  the  suburbs.  It  is 
manifestly  to  the  interest  of  these  roads  to  promote  building  and  settle- 
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ment  along  their  lines,  and  how  can  they  better  attract  builders  than 
by  giving  their  patrons  all  the  advantages  of  city  life,  not  only  in  fur- 
nishing them  with  rapid  transportation  to  and  from  the  city,  but  in 
aiding  them  in  receiving  their  provisions  and  supplies.  This  calls 
for  some  form  of  express  service,  and  although  the  receipts  from 
this  source  may  not  equal  the  expenses,  the  increased  passenger 
receipts  and  the  advertisement  given  the  road  must  also  be  taken  into 
account. 

In  all  street  railroad  practice,  the  cardinal  point  of  any  service, 
whether  mail,  freight  or  express,  must  be  that  it  does  not  interfere  in 
the  least  with  the  passenger  travel,  and  this  point  should  always  be 
kept  in  view  in  the  arrangement  of  such  a  service.  For  this  reason  we 
would  strongly  advocate  the  use  of  separate  cars,  operated  by  separate 
motive  power  and  by  separate  men.  In  roads  between  towns,  or 
suburban  roads  operated  on  the  same  plan  as  a  steam  railroad,  where 
stops  are  made  only  at  certain  stations,  a  combination  car  or  a  trailer 
might  be  used  ;  but  in  city  roads  the  system  of  piling  trunks  and  boxes 
in  the  passenger  cars  and  on  the  front  platform,  and  stopping  for  these 
to  be  put  on  and  taken  off,  is  not  of  the  era  of  the  electric  railway. 
Another  system  more  fitted  to  the  mule  and  the  bobtail  is  the  custom, 
yet  in  vogue  in  some  places,  of  receiving  small  packages  for  transpor- 
tation and  allowing  the  conductor  to  deliver  them  along  the  route, 
stopping  the  car  and  forcing  the  passengers  to  wait.  If  the  addition  of 
a  package  service  renders  necessary  such  a  reduction  in  the  efficiency 
of  the  passenger  service,  it  is  difficult  to  perceive  the  gain  in  accom- 
modation. A  passenger  car  should  carry  passengers.  It  should  stop 
and  start  for  passengers  alone,  and  it  should  reach  the  end  of  the  road 
in  the  shortest  possible  time. 

If  mail  bags  may  be  thrown  on  the  front  platform  of  a  car,  carried 
to  their  destination  and  delivered  without  causing  any  long  stops,  this 
is  perhaps  the  best  way  of  solving  a  mail  service  on  a  small  scale;  but 
in  a  freight  or  express  service  it  is  better  that  the  work  should  be  done 
with  cars  especially  devoted  to  such  service  and  by  men  especially 
trained  for  it.  A  single  box  car  equipped  with  motors  of  its  own  will 
handle  the  light  freight  and  express  of  quite  a  territory  without  any 
interference  with  the  regular  running  of  cars.  A  twenty-five  foot  car, 
equipped  with  double  trucks,  supplied  with  the  most  approved  form  of 
motors  and  controllers,  and  fitted  up  either  as  a  mail  car,  express  car 
or  combination  car,  can  now  be  obtained  for  $2,000  to  $2,500.  A 
smaller  car,  mounted  on  a  single  truck,  can  be  obtained  for  less  money. 
If  heavy  freight  is  to  be  hauled,  it  should  be  carried  in  motor  and  trailer 
cars  built  especially  for  this  purpose. 

If  it  is  proposed  to  establish  a  freight  or  express  service,  estimates 
should  be  made  of  the  amount  of  business  which  could  be  procured,  of 
its  reliability,  and  of  the  rates  which  could  be  charged,  taking  into 
account  the  existing  competition.  On  the  other  side,  the  cost  of  oper- 
ating such  a  service  should  be  estimated,  allowing  liberally  for  the 
time  the  investment  is  in  idleness  on  account  of  nothing  to  do.  If  a 
reasonable  assurance  cannot  be  obtained  of  a  steady  and  regular  traffic, 
it  is  best  not  to  venture  into  it,  for  an  unreliable  trade  is  liable  soon 
to  develop  into  a  losing  one.  There  are  cases,  however,  as  has  already 
been  pointed  out,  when  it  would  be  good  policy  to  operate  such  a  serv- 
ice at  a  loss,  merely  to  give  accommodation  to  patrons;  and  it  is  possi- 
ble that  such  a  service,  started  for  this  purpose  alone,  might,  in  a 
growing  community,  develop  into  a  paying  one. 

Before  leaving  the  subject  of  express  service,  it  might  not  be  out 
of  place  to  give  a  brief  description  of  a  novel  form,  soon  to  be  intro- 
duced upon  the  Union  Depot  Railroad,  of  St.  Louis,  in  which  the  freight 
is  to  consist  of  members  of  the  genus  homo,  in  a  more  or  less  dis- 
jointed state.  This  great  railroad  system,  in  its  ramification,  extends 
to  almost  all  parts  of  the  city,  passing  nearly  all  of  the  city  institutions, 
including  the  Dispensary,  the  City  Hospital,  and  several  of  the  other 
hospitals,  and  at  the  desire  of  the  city  authorities  it  is  now  having 
built  a  hospital  car.  As  designed,  it  is  a  twenty  foot  body,  double  truck 
car,  having  a  double  floor  filled  with  asbestos  to  deaden  sound.  It  is 
proposed  to  utilize  it  primarily  in  conveying  patients  from  the  Dispensary 
to  the  City  and  other  hospitals.  It  can  also  be  used  in  case  of  a  great  fire 
or  calamity  where  there  are  many  injured,  and  where  the  horse  ambu- 
lances are  not  capable  of  handling  the  work.  It  is  expected  that  other 
uses  will  develop  for  it  after  being  put  into  service.  The  car  is  to  be 
equipped  with  stretchers,  folding  chairs,  a  tank  of  water,  apparatus  for 
heating  water  by  electricity,  an  emergency  drug  store,  dressings,  in- 
struments, earth  closets,  and  all  necessary  apparatus  for  taking  care  of 
the  sick  and  injured.  A  surgeon  is  to  be  in  charge  of  the  car,  and  will 
accompany  it  on  all  its  trips.  The  car  is  now  being  built,  and  the  innova- 
tion will,  no  doubt,  be  watched  with  a  great  deal  of  interest.  It  is 
intended  by  the  city  authorities  to  make  arrangements  to  run  the  car 
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over  all  the  electric  tracks  in  the  city,  and  this  will  enable  them  to 
reach  almost  any  point  within  the  city  limits. 

Information  received  from  several  of  the  states,  as  before  stated, 
shows  that  in  some  places  the  transportation  of  freight  or  express  over 
street  railroad  tracks  is  prohibited  by  state  law  or  municipal  ordi- 
nance, and  it  has  been  suggested  that  associations  of  managers  of 
street  railroads  in  those  states  be  formed,  for  the  purpose  of  securing 
favorable  legislation.  The  enactment  of  these  laws  may  be  due  to 
hostile  steam  railroad  influence,  or  it  may  be  due  to  a  mis- 
conception of  the  nature  of  the  services  which  street  railroads  would 
put  in  operation.  Surely,  a  smooth  running  electric  car,  mov- 
ing swiftly  onward,  would  not  prove  such  a  nuisance  as  the  great 
lumbering  wagons  which  block  the  streets  of  our  large  cities.  Where 
a  freight  or  express  service  is  needed,  the  accommodation  to  the  public 
would  be  so  great  that  many  citizens  might  be  enlisted  on  the  side  of 
the  railroads  to  secure  the  proper  legislation. 

In  closing,  it  would  perhaps  be  well  to  note  some  of  the  principal 
points  which  it  is  hoped,  have  been  brought  out  in  this  paper: 

1.  That  a  mail  service  involving  collection  and  distribution  is  best 
handled  on  a  separate  car,  operated  on  the  same  plan  as  a  United 
States  railway  mail  car. 

2.  That  it  is  supposed  that  a  great  advantage,  arising  from  the 
transportation  of  the  mails,  comes  from  the  fact  that  the  road  is  under 
the  protection  of  the  Government,  and  is  thus  secure  from  riots,  strikes 
and  blockades. 

3.  That  the  most  promising  opening  for  an  express  or  freight 
service  is  a  road  running  between  two  towns,  or  a  city  road  running 
through  well  populated  suburbs. 

4.  That  the  question  whether  or  not  such  a  service  will  pay  is 
entirely  a  local  question,  and  must  be  estimated  for  each  road  separ- 
ately under  existing  conditions. 

5.  That  there  are  cases  when  it  would  be  advisable  to  operate  such 
a  service,  independent  of  the  profits,  independent  of  the  profits,  in 
order  to  accommodate  the  patrons  of  the  road  and  to  induce  building 
along  the  line  of  the  road. 

6.  That  such  a  service  operated  upon  the  ordinary  street  railroad 
must  not  be  allowed  to  interfere  in  the  least  with  the  passenger  traffic. 

7.  That  in  states  having  laws  prohibiting  this  service,  associations 
of  railway  managers  should  be  formed  to  secure  favorable  legislation. 

Five  years  ago  such  an  institution  as  mail,  freight  or  express  serv- 
ice on  street  railroads  would  not  have  been  thought  possible.  Such  a 
service  has  always  been  considered  as  a  prerogative  of  the  steam  rail- 
road, and  the  fact  that  some  street  railroads  have  already  gone  into  this 
business  and  that  many  others  are  engaging  in  investigating  its  merits, 
goes  to  show  how  eagerly  the  street  railroad  is  encroaching  on  the 
domains  ot  its  elder  brother.  And  it  is  not  only  in  this  respect  that  the 
electric  railway  is  pushing  the  steam  railroad.  Belt  lines,  suburban 
lines,  dummy  lines,  summer  resort  roads,  mining  roads  and  many 
others  are  rapidly  being  converted  to  the  electric  system.  Every- 
where we  see  instances  of  the  screech  of  the  locomotive  being  hushed 
by  the  busy  hum  of  the  trolley.  We  peer  into  the  darkness  of  the 
future  and  we  see  great  systems  of  railroads  operated  by  power  houses 
located  in  the  neighboring  coal  fields;  we  see  the  great  cities  connected 
by  electric  lines,  operated  at  marvelous  speed,  and  perhaps  at  no 
distant  date  will  some  new  "Empire  State  Express"  or  "  999  Limited" 
be  pointed  out  as  the  development  of  the  electric  street  railroad. 


Special  Paper  on  "Brake  Shoes." 


By  Powell  Evans. 

The  street  railway  is  quite  as  old  in  this  country  and  abroad  as  the 
steam  railway  proper.  Owing  to  the  immensely  greater  size  of  the 
latter,  however,  early  in  its  existence  the  importance  of  even  insignifi- 
cant items  of  cost  in  construction  and  maintenance  was  made  clear.  As 
the  various  original  steam  roads  became  consolidated  into  the  present 
great  systems,  economy  required  on  every  hand  the  adoption  of  stand- 
ards wherever  possible  for  each  system.  This  principle  then  extended 
to  the  adoption  of  standards,  applying  not  only  internally  to  each 
system,  but  externally  to  all  systems. 

The  necessity  for  effecting  standards  was  the  prime  cause  of 
existence  of  the  Master  Car  Builders'  Association,  which  includes 
representatives  from  about  every  steam  railway  company  in  the  United 
States.  This  Association  has  collected  most  facts  relating  to  the 
operation  of  all  lines,  and  gradually  reduced  the  greater  number  of 
details  to  standaids.  Among  other  net  results  at  the  present  time 
are — the  standard  track  gauge,  coupler,  wheel,  and  all  such  parts  as 
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must  necessarily  be  similar  to  permit  cars  from  any  one  line  to  be 
operated  on  any  other. 

If  standards  have  proven  simpler  and  more  economical  in  every 
way  for  steam  roads,  the  fact  should  apply  with  equal  force  to  street 
railway  operation.  Up  to  1SS6,  when  electricity  began  its  revolution 
of  the  latter  industry,  the  horse  railways  were  often  conducted  in  a 
rather  careless  manner,  without  due  regard  for  petty  economies.  Until 
the  last  year  or  two,  since  the  introduction  of  electric  motive  power, 
the  enormous  change  and  growth  of  the  business  has  taxed  its  managers 
to  the  uttermost  to  care  for  the  vital  necessities  for  keeping  their 
respective  roads  in  operation.  Now,  however,  when  the  power  station, 
track,  overhead  line,  car  and  motors  are  quite  as  perfect  as  similar 
parts  of  the  steam  railway,  it  is  full  time  that  this  Association  should 
proceed  to  the  adoption  of  standards  for  details. 

Much  has  been  done  in  this  direction,  but  there  is  more  still  before 
you.  We  do  not  yet  require  the  absolute  steam  railway  standards,  due 
to  the  interchange  of  cars  over  the  various  lines,  but,  with  the  growth 
of  our  suburban  roads,  it  is  not  too  much  of  a  prophecy  to  predict  this 
necessity  in  the  near  future. 

It  is  not,  and  probably  never  will  be,  possible  for  all  managers  to 
agree  on  all  points;  but  why  should  there  be  a  difference  of  height  of 
car  floor  above  track,  or  diameter  of  wheel,  on  any  two  new  or 
remodeled  street  railway  lines?  For  our  city  and  suburban  service 
practically  similar  conditions  exist  all  over  the  country,  and  like  the 
steam  railways  we  should  have  universal  standards. 

I  believe  in  standards  throughout;  but  now  wish  to  call  your 
special  attention  to  the  subject  of  the  "shape"  and  "material"  for 
brake  shoes.  Brakes  are  applied  to  the  track  as  well  as  the  wheel  ; 
but  as  the  latter  practice,  with  few  exceptions,  is  the  rule,  what  follows 
has  special  reference  to  it. 

An  extract  from  a  letter  by  W.  W.  Whitcomb,  president  of  the 
Composite  Brake  Shoe  Company,  of  Boston,  in  the  Street  Railway 
Journal,  of  September,  1893,  aptly  emphasizes  the  need  of  reforma- 
tion in  this  matter.    He  says  : 

"  Giving  attention  more  particularly  to  rolling  stock,  I  have  been 
struck  by  the  fact  that  there  is  a  great  lack  of  uniformity  or  standard 
in  the  numerous  repair  parts,  a  state  of  affairs  which  the  manager  knows 
only  too  well.  Take,  for  instance,  brake  shoes  and  their  connection 
with  the  brake  mechanism,  a  subject  which  has  been  for  a  long  time 
under  discussion  among  the  master  car  builders  of  steam  railways,  and 
one  which  is  now  beginning  to  prove  of  equal  interest  to  the  managers 
of  street  railways.  Having  occasion  some  time  ago  to  visit  a  large 
and  widely  known  truck  manufacturing  concern,  I  was  shown  nearly 
one  hundred  different  styles  of  brake  shoes,  many  of  them  differing 
only  in  some  small  detail,  yet  enough  to  unfit  them  for  any  truck 
except  the  one  for  which  they  were  designed  ;  and  the  end  is  not  yet 
with  them.  At  another  truck  company's  works  the  managers  failed 
to  recognize  a  drawing  of  one  of  their  own  shoes  made  some  years 
before.  These  may  be  exceptional  cases,  yet  are  examples  of  this 
widely  existing  evil.  Roads  which  use  altogether  but  one  style  of 
truck  are  very  few,  and  consequently  for  each  individual  style  and 
make  there  has  to  be  on  hand  a  supply  of  shoes  made  expressly  for  it 
and  fitting  no  other,  thus  multiplying  styles  at  increased  expense. 
This  condition  of  things,  annoying  in  the  extreme  to  the  buyer,  ought 
not  to  exist,  and  a  remedy  for  it  should  be  adopted.  That  such  a 
remedy  can  be  found  only  in  the  adoption  of  some  standard,  suitable 
alike  to  all  makes  of  trucks  and  their  brake  mechanism,  will  be  readily 
admitted."    His  logic  seems  perfectly  sound. 

The  steam  railways  have  reduced  the  parts  of  their  brake  gear  to 
a  standard  of  shape — the  beam,  link,  release  spring,  hanger,  clevis  and 
shoe.  They  have  found  designs  good  enough  for  all  to  use,  and  so 
good  that  no  one  road  seems  able  to  improve  upon  them. 

Having  decided  upon  these  standards,  they  specify  them  when 
buying  rolling  stock,  get  them,  and  use  them.  Why  should  not  our 
various  truck  manufacturing  companies  use  a  standard  brake  attach- 
ment ;  and  if  they  can,  why  do  we  not  decide  upon  one,  and  insist  upon 
its  use  ?  As  was  stated  above,  the  steam-railways  some  time  ago 
settled  the  matter  of  "shapes,"  so  this  point  does  not  appear  in  their 
recent  discussions  on  brake  shoes. 

As  regards  "material"  they  are  still  undecided  ;  but  are  unanimous 
on  one  fact,  viz.  ;  that  the  best  thing  for  one  road  is  best  for  all.  Is 
this  not  true  also  among  our  roads?    I  will  assume  here  that  it  is. 

The  Master  Car  Builders'  Association  has  spent  much  lime  on  this 
matter,  and  I  will  now  read  you  in  condensed  form  their  last  report  of 
1893. 

After  an  introduction,  Mr.  Cloud,  secretary  of  the  association,  goes 
on  to  say  : 


"In  order  to  give  some  idea  of  the  importance  of  this  question 
from  the  standpoint  of  metal  actually  used  in  brake  shoes  per  year, 
and  entirely  aside  from  the  relative  value  of  one  metal  or  another  in 
the  service  performed,  some  statistics  have  been  collected  from  the 
various  roads  to  show  the  annual  consumption  of  metal  for  brake  shoes 
on  cars  and  engine  tenders.  While  these  statistics  are  not  entirely 
accurate,  they  are  nearly  enough  so  for  the  present  purpose.  Some 
roads  have  reported  the  actual  pounds  of  brake  shoes  procured  in  the 
calendar  year  1892,  while  others  have  reported  the  number  of  shoes; 
by  taking  the  average  weight  per  shoe  as  21  pounds  and  reducing  all 
to  weight,  we  find  that  roads  which  were  represented  in  the  association 
in  1892  owning  320,000  cars,  procured  in  the  year  1892,  approximately, 
32,000,000  lbs.  of  brake  shoes  for  use  on  cars  and  engine  tenders,  or 
an  average  of  100  lbs.  per  eight  wheel  car  represented  per  year. 

If  we  extend  this  ratio  to  all  the  cars  represented  in  the  Associa- 
tion, or  in  round  numbers  to  1,100,000  cars,  we  will  find  that  the 
annual  requirements  for  brake  shoes  fur  cars  and  engine  tenders  owned 
by  roads  represented  in  the  Association  by  representative  members,  is 
55,000  tons.  It  may  be  said  that  approximately  two-thirds  of  this 
metal  is  worn  out  in  service  and  that  the  other  one-third  is  returned  as 
scrap,  although  this  estimate  of  the  average  scrap  weight  is  an  estimate 
based  on  general  knowledge,  and  not  on  any  absolute  statistics. 

To  show  that  the  roads  reporting  are  representative  roads  through- 
out the  country,  it  may  be  said  that  the  320,000  cars  reported  on  are 
owned  by  such  roads  as  the  Union  Pacific,  C.  &  N.  W.,  C,  B.  &  Q., 
Penna.  Co.,  Penna.  R.  R.,  L.  S.  &  M.  S.,  B.  &  O.  R.  R.,  E.  T.  V.  & 
G.,  N.  &  W.,  O.  &  M.,  Wil.  &  Weldon.  N.  Y.,  O  &  W.,and  a  number 
of  smaller  lines  throughout  the  country. 

It  may  also  be  added  that  of  the  total  amount,  32,000,000  lbs.  re- 
ported by  the  roads  reporting,  five-sixths  of  the  total  used  was  reported 
as  cast  iron,  while  approximately  one-sixth  was  reported  as  Congdon, 
and  a  small  number  of  the  shoes  of  some  different  manufacture  and 
under  special  names. 

Most  of  the  roads  reporting  as  above  also  reported  their  consump- 
tion of  driver  brake  shoes  for  the  year,  which  were  of  different  kinds, 
but  which  aggregated  a  total  of  41,000  brake  shoes,  which  average  in 
weight  about  fifty  pounds  each,  which  would  make  1,025  tons  of  driver 
brake  shoes  used  by  roads  owing  about  one-fourth  the  cars  represented 
in  the  Association. 

Referring  to  the  shop  test  made  by  the  Chicago,  Burlington  & 
Ouincy  Railroad  Company,  and  reported  in  the  proceedings  of  1891,  it 
seems  hardly  desirable  to  repeat  here  the  results  of  these  tests,  for 
while  they  had  their  particular  value  at  the  time,  the  report  of  1892 
says  that  "  investigations  have  convinced  the  committee  that  accurate 
conclusions  from  the  shop  tests  would  not  be  warranted  without  road 
tests,"  and  as  the  shop  tests  have  been  reported  in  detail  and  the  prin- 
cipal conclusions  can  be  had  by  reference  to  the  report  of  1891,  these 
tests  will  not  be  further  considered  at  the  present  time. 

It  is  perhaps  correct  to  state,  that  notwithstanding  the  use  of 
wooden  brake  shoes  in  England  until  a  comparatively  recent  date,  the 
earliest  valuable  results  of  experiments  on  friction  of  metal  brake  shoes 
were  presented  by  Capt.  Douglas  Galton  to  the  Institution  of  Mechani- 
cal Engineers  of  Great  Britain  some  fifteen  years  ago.  The  experi- 
ments were  made  with  steel  tired  wheels,  and  the  results  showed  very 
clearly  the  intricate  character  of  the  question  of  brake  shoe  friction 
under  variable  conditions  of  service  in  railroad  trains.  In  support  of 
this  statement,  the  following  table  of  co-efficients  of  friction  at  varying 
speeds  with  the  cast  iron  brake  blocks  on  steel  tires  is  given  from  a 
paper  read  by  Captain  Galton  before  the  Institution  of  Mechanical 
Engineers  of  Great  Britain  in  April;  1879: 


CO-EFFICIENT  OF  FKICTION. 

Number  of 

VELOCITY. 

Experiments 

from    w  lilch 

Extremes  Observed. 

the  Mean  Is 

Means. 

taken. 

Miles 

Feet 

per  hour. 

per  second. 

Maximum. 

Minimum. 

12 

60 

88 

.123 

.058 

.074 

67 

55 

81 

.136 

.160 

.111 

55 

60 

73 

.151 

.050 

.116 

77 

45 

66 

.179 

.083 

.127 

70 

40 

59 

.194 

.088 

.140 

80 

35 

51 

.197 

.087 

.142 

94 

30 

44 

.196 

.098 

.164 

70 

25 

36>* 

.21 '5 

.108 

.166 

69 

20 

29 

.240 

.133 

.192 

78 

15 

22 

.280 

.131 

.223 

54 

10 

H# 

.281 

.161 

.242 

28 

1! 

.325 

.123 

.244 

20 

Under  5 

Under  7 

.340 

.156 

.273 

Just  moving. 

Just  moving* 

.330 
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It  will  be  seen  that  the  co-efficient  of  the  friction  is  not  only  vari- 
able through  a  large  range  under  the  same  speed,  but  that  it  varies  very 
greatly  with  the  speed  under  these  conditions,  increasing  as  the  speed 
decreases. 

It  was  also  found  that  the  co-efficient  of  friction  decreased  rapidly 
with  the  increase  of  time  that  the  shoes  were  in  action  upon  steel  tired 
wheels  when  there  was  no  reduction  in  the  speed,  as  shown  in  the  fol- 
lowing table  of  co-efficients  of  friction  as  affected  by  time,  also  reported 
by  Captain  Gallon  from  a  smaller  number  of  experiments: 


SPEED. 

Commence- 

CO-EFFIUIENT OF  FRICTION. 

ment  of 

Miles  per 

Experiment 

Af'er 

A  tier 

After 

After 

Hour. 

5  Seco'.ds. 

10  Seconds. 

15  Secouds. 

:.'0  seconds. 

20 
27 
37 
47 
60 

.162 
.171 
.153 
.132 
.072 

.152 
.130 
.096 
.l'80 
.063 

.133  ' 
.119 
.0  3 
.070 
.058 

.116 

.0.S1 

.069 

099 
.072 

It  must  be  remembered  that  all  the  experiments  above  reported 
by  Captain  Galton  were  made  with  cast  iron  brake  blocks,  on  steel 


FIG:  1-.- 

tired  wheels,  which  is  not  a  condition  prevailing  generally  in  the  prac- 
tice of  this  country,  except  on  many  passenger  trains,  but  it  becomes 
an  important  question  to  know  whether  similar  variations  are  had 
with  iron  shoes  on  chilled  cast  iron  wheels,  especially  as  our  service  is 
such  that  shoes  of  the  same  kind  are  frequently  used  indiscriminately 
on  both  chilled  and  steel  tired  wheels. 

The  most  reliable  results  obtained  experimentally  by  the  use  of 
different  shoes  on  chilled  wheels  and  with  different  brake 
arrangements  at  the  present  time  in  hand,  are  those  ob- 
tained by  the  Pennsylvania  Railroad  Company  (which  fur- 
nishes the  information)  in  various  tests  conducted  during 
the  past  two  years,  which  tests  had  different  objects  in 
view,  as  follows  : 

First. — A  comparison  of  retarding  power  with  one 
brake  shoe  per  wheel  and  with  two  shoes  per  wheel  with 
the  same  aggregate  pressure  applied  to  the  wheel  in  each 
case. 

Second. — -A  comparison  of  retarding  power  with  long 
and  short  shoes  with  one  brake  shoe  per  wheel  in  each 
case. 

Third. — A  comparison  of  retarding  power  with  uni- 
form pressures  by  the  use  of  cast  iron,  composite  and  three 
different  grades  of  cast  steel  shoes. 

Fourth. — A  comparison  of  the  durability  of  these  cast 
iron,  composite  and  steel  shoes  in  continued  service  ;  also,  inciden- 
tally, the  relative  wear  of  the  wheels  under  these  different  shoes. 

Considering  these  in  the  order  above  mentioned  : 

First. — Figs.  1  and  2  show  the  brake  rigging  on  one  four  wheel 
truck  in  these  tests.  Fig.  2  showing  the  ordinary  method  used  with  one 
brake  shoe  per  wheel,  and  Fig.  I  showing  two  brake  shoes  per  wheel, 
which  is  standard  on  the  car  used  for  these  tests. 

The  tests  were  made  on  a  uniform  grade  of  about  eighty  feet  per 
mile,  with  three  cars,  two  of  which  were  passenger  cars  and  the  other 
a  dynamometer  car  placed  between  the  two.  The  three  cars  together 
weighed  about  130,000  lbs.  The  run  was  made  by  gravity,  and  the 
start  by  releasing  the  hand  brakes  on  the  forward  passenger  car  and 
on  which  alone  the  air  brake  was  used  to  stop  the  three  cars  by  open- 
ing the  conductor's  valve.  The  train  of  three  cars  was  allowed  to  run 
a  distance  of  one  mile  by  gravity  with  the  brakes  released,  and  the 
time  was  taken  by  stop  watches  at  the  start  and  at  the  end  of  one  mile 


to  check  the  uniformity  of  the  speed  attained  in  the  different  tests.  On 
passing  the  one  mile  post  the  air  brakes  were  applied,  as  already  ex- 
plained, to  the  forward  car  only,  with  the  other  two  cars  pushing,  and 
the  time  and  distance  required  to  make  the  stop  were  taken  and  the 
speed  was  recorded  by  the  dynamometer  car.  The  sliding  of  the 
wheels  was  noted  by  an  observer  at  each  end  of  the  car  which  was 
braked.  The  condition  of  the  rails  was  dry  during  the  trials,  but  the 
wind,  which  was  light,  was  in  different  directions  and  of  different 
velocities  on  different  days. 

Statement  No.  I  gives  the  details  of  the  trials  made  to  compare 
the  use  of  one  brake  shoe  per  wheel  with  two  brake  shoes  per  wheel, 
all  using  long  shoes.  The  sliding  of  the  wheels  was  somewhat  more 
with  two  shoes  per  wheel,  but  it  was  mostly  on  the  last  pair  of  wheels. 
It  will  be  noted  that  there  is  practically  the  same  efficiency  in  these 
two  methods  of  braking. 

Second. — The  experiments  as  between  long  and  short  shoes  were 
made  in  the  same  manner  as  described  above,  and  the  shoes  of  differ- 
ent lengths  show  about  the  same  results,  as  per  statement  No.  2. 

In  the  two  sets  of  tests  (given  in  the  report)  it  was  noticed  that  the 
riding  of  the  cars  during  the  stop  was  much  better  with  two  brake  shoes 
per  wheel  than  with  one  brake  shoe  per  wheel,  due  apparently  to  the 
fact  that  the  application  of  the  second  brake  beam  to 
each  pair  of  wheels  partly  counteracted  the  tilting  of  the 
trucks  caused  by  the  outside  suspended  beams  when  only 
one  pair  of  shoes  is  used  per  wheel  in  this  manner. 

Third. — The  experiments  on  retarding  power  with  uni- 
form pressures  by  the  use  of  cast  iron,  steel  and  composite 
shoes  with  one  brake  shoe  per  wheel  were  made  in  the  same 
manner  as  described  above,  for  the  first  tests,  and  the  de- 
tails of  the  various  runs  in  these  experiments  are  given  in 
tables  1,2,  3,  4  and  5  herewith,  in  which  three  different 
grades  of  steel  shoes  were  tried,  and  in  which  the  different 
grades  are  designated  by  the  letters  "  D,"  "  M  "  and  "  Z." 

The  composite  shoes  consisted  of  cast  iron  with  a  small 
percentage  of  wrought  iron  in  the  rubbing  surfaces  ex- 
tending through  the  shoes,  the  percentage  of  wrought  iron 
being  somewhat  less  than  7  per  cent,  of  the  whole  sur- 
face. 

For  a  more  accurate  comparison,  each  of  the  runs  includ- 
ed in  tables  I,  2,  3,  4  and  5  has  been  reduced  to  actual  retardation 
in  pounds  by  the  brakes  during  the  stop,  and  the  results  are  given 
in  table  "A"  in  the  original  report. 

I  omit  statements  I  and  2  in  the  report,  as  they  give  in  too  much 
detail,  relating  purely  to  the  high  speeds  and  pressures  of  steam  railway 
practice,  the  results  broadly  summed  up  just  above.    Tables  1  to  5 


of  the  report  are  also  omitted,  as  they  are  summed  up  later  on  ;  and 
table  A,  as  it  is  included  in  table  B  immediately  following. 

In  calculating  this  retardation  the  weight  of  the  train  and  the 
weight  of  the  wheels,  together  with  the  speed,  having  been  taken  into 
consideration,  and  the  total  energy  of  motion  calculated  by  adding  the 
rotative  energy  of  the  wheels  to  the  energy  of  the  train  as  a  whole, 
and  after  allowing  for  the  effect  of  the  grade  and  the  effect  of  the 
ordinary  resistance  of  the  train  without  the  brakes  applied,  the  actual 
figures  of  the  retardation  of  the  brake  shoe  against  the  wheels  as  an 
average  during  the  whole  distance  of  the  stop  have  been  calculated  and 
presented  in  table  "A."    (Included  in  table  B.) 

Table  "B"  presents  selected  runs  for  the  purpose  of  making  com- 
parisons between  runs  in  which  the  pressure  in  the  brake  cylinder  varies 
between  close  limits  of  39^  minimum  and  42  lbs.  per  square  inch 
maximum.  In  this  table  "B"  the  figures  have  all  been  reduced  on 
theoretical  basis  to  40  lbs.  pressure  to  the  square  inch,  thus  giving  a 
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number  of  cases  which  can  be  very  accurately  compared  with  one 
another.  At  the  bottom  of  the  table  the  averages  are  given  with  each 
kind  of  shoe,  and  the  percentage  for  comparisons. 


Table  "B." 
BRAKE  RESISTANCES. 


No.  ot  Run. 

Cast  Iron 

Shoes. 
Pounds  of 
Resistance. 

No.  of  Run. 

Composite 
Shoes. 
1    Pounds  of 
Resistance. 

No.  of  Run. 

Steel 
1  Shoes  "Z." 
Pounds  of 
Resistance. 

No.  of  Run. 

Steel 
Shoes  "  M." 
1    Pounds  of 
I  Kesistance. 

d 
K 

6 

150 
156 
155 
149 
158 
35 
159 
34 
30 
29 

-.00 
co  tn  3 
CO 

1946.80 
1977.60 
2008.00 
2012  80 
2020  00 
2045.20 
2092.80 
2095.20 
3135.60 
2159.00 

121 
122 
124 
123 
128 
127 
8 

125 
126 
9 

2308.40 
2334  80 
2403.20 
2412.80 
2454  40 
2463.40 
2470.80 
2479.60 
2489.60 
2577.60 

71 

73 
75 
74 
185 
187 
189 
184 
188 
193 
191 
186 
192 
182 
191 
183 

2212.80 
2236.00 
2307.60 
2310.00 
2322. 40 
3349.60 
3350.40 
2362.50 
2364.00 
2370.40 
2372  80 
2405.20 
2410  40 
2414.40 
2449.20 
2453.20 

Average 

2355.70 

99 
96 
100 
97 
48 
50 
51 
95 

1698.00 
1721.20 
1738.40 
1743.60 
1767.60 
1810.4(1 
1836.40 
1867.20 

18 
15 
17 
16 

2059.60 
2059.60 
2079.60 
2108.80 

Average 
3076.90 

Average. 
2139.36 

Average 
1773  85 

Average 
2049.36 
Per  Cent 
84.02 

Per  Cent 
HO 

Per  Cent 
96.58 

Per  Cent 
72  68 

Per  Cent 
85.15 

Table  "  C"  presents  a  comparison  of  the  actual  distances  for  four 
tests  with  each  kind  of  shoe,  in  which  the  air  pressure  and  the  speeds 
were  almost  exactly  alike.  It  also  includes  a  percentage  comparison 
of  the  average  of  the  four  runs  with  each  kind  of  shoe. 


Table  "C." 

COMPARISON  OF  FOUR  RUNS    UNDER  THE  SAME  CON- 
DITIONS. 
Distance  Run  after  Braking. 


No. 
of 
Rud, 

Ca-t-Iron 

Shoe 
Feet  Run 

No. 
of 

Run. 

Composite 

Shoe 
Feet  Run. 

No. 
Of 
Run. 

Steel 
Shoe  ■•Z." 
Feet  Run 

No. 

Of 

Run 

Steel 
Shoe  "M" 
Feet  Run 

No. 
of 
Run. 

Steel 
-ihoe  "D" 
Feet  Kun 

8 

7 
9 

6 

1806 
1893 
1805 
1834 

192 
184 

68 
65 

1887 
1927 
1941 
1865 

49 
50 
51 
101 

3087 
3904 

3829 
3425 

15 
17 
16 
18 

2471 
2575 
2708 
2720 

157 
150 
29 
34 

2162 
28f,6 
2307 
2591 

Average, 
1834 

Average, 
1905 

Average, 
3561 

Average, 
3618 

Average, 

3483 

PerCt.Av 
100.00 

PerCt.Av. 
103.87 

PerCt.Av 
194.16 

PerCt.Av 
142  t  9 

Perct.Av 
135.33 

Two  tests  were  made  to  compare  the  durability  of  the  cast  iron, 
composite  and  the  three  different  grades  of  steel  shoes  in  continued 
service,  and  incidentally  the  wear  of  the  wheels  was  also  noted. 

The  car  on  which  the  tests  were  made  required  sixteen  shoes, 
which  were  made  up  as  follows  in  the  first  test  : 
4  Cast  iron  shoes. 
4  Composite  shoes. 
4  Steel  shoes  "Z." 
2      "       "    '  D." 
2     "       "  "M." 
Grouping  the  two  grades  of  steel  "M"  and  "D"  together  as  from 
one  foundry,  the  total  wear  of  the  four  shoes  of  each  manufacture  was 
as  follows,  while  the  car  ran  : 


KIND  OF  SHOES. 

WEAR. 

Actual  Pounds. 

Percentage  Comparison. 

4  "Z"  Steel  

3  "D"    »   ) 

23.530 
11.394 
2.337 

1.680 

100 
48.4 
9.9 

7.1 

A  second  test  was  made  to  determine  the  durability  of  the  shoes, 
and,  if  possible,  to  get  a  better  record  as  to  the  relative  wear  of  the 
wheels,  and  the  following  table  gives  the  results,  including  also  a  state- 
ment of  the  relative  distances  run  after  the  application  of  the  brakes, 
taken  from  the  former  tests  reported. 


Three  sets  of  cast  iron  shoes  were  practically  worn  out  during 
these  tests,  and  one  set  of  composite  shoes,  while  the  steel  shoes  were 
not  much  worn.  So  far  as  the  wear  of  the  wheels  is  concerned,  the 
results  were  somewhat  contradictory,  and  inasmuch  as  a  large  portion 
of  the  wear  of  the  wheels  is  from  the  rail,  it  would  be  unsafe  to  ascribe 
all  the  difference  to  the  shoes. 


COMPARATIVE  WEAR  OF  CAST  IRON,  COMPOSITE 
AND  STEEL  BRAKE  SHOES. 


KIND  OF 
SHOE. 

Wear  op 

Relative  Distance  Run 
after  Application  of 
Brakes.  Taken  from 
other  tests. 

REMARKS. 

SHOES. 

WHEELS. 

Pounds 

Per 
Cent. 

Reduction 
In  Circum- 
ference 
in  Inches. 

Per 
Cent. 

Steel  "D"  

Steel  "M  and  D" 

Steel  "M"  

Steel  "Z"  

94.690 
37.635 
5.708 
10.220 
4.532 
8.194 

100.00 
39.75 
12.06 
10.79 
9.57 
8.65 

2.812 
2.343 
1.156 
2.437 
2.281 
3.969 

100.00 
103.87 
135.33 
139.04 
142.69 
194.16 

100.00 
103.87 
135.33 
139.04 
142.69 
194.16 

12  Shoes  worn  out. 
4  Shoes  worn  out. 
2  Shoes  slightly  worn. 
4  Shoes  slightly  worn. 
2  Shoes  slightly  worn. 
4  Shoes  slightly  worn." 

A  discussion  follows  which  Mr.  Rhodes  initiates  by  saying: 

"  The  report  says  that  the  composite  shoe  consisted  of  cast  iron 
with  a  small  percentage  of  wrought  iron  in  the  rubbing  surfaces 
extending  through  the  shoes,  the  percentage  of  wrought  iron  being 
somewhat  less  than  7  per  cent,  of  the  whole  surface.  On  our  line 
we  use  a  composite  shoe,  and  have  for  a  number  of  years,  on  account 
of  the  saving  which  we  find  by  using  that  shoe,  but  it  has  in  the  neigh- 
borhood of  40  per  cent,  of  wrought  iron.  I  can  readily  see  that  a  test 
made  of  a  shoe  with  only  7  per  cent,  of  wrought  iron  might  give 
entirely  different  results. 

Mr.  Marden:  We  have  made,  on  our  road,  quite  a  number  of 
experiments  as  to  different  metals  for  brake  shoes,  and  we  find  that  on 
steel  tired  wheels  we  cannot  run  with  as  good  results  with  the  same 
kind  of  metal  as  we  can  on  chilled  wheels.  In  fact,  we  are  using,  to- 
day, nothing  but  chilled  brake  shoes  on  steel  tired  wheels.  On  cast 
iron  wheels  we  are  using  a  composite  shoe,  and  we  are  also  using  what 
is  known  as  a  Congdon  shoe. 

Mr.  Lewis:  One  table  states  that  the  consumption  of  cast  iron 
shoes  is  22,530  lbs.,  while  that  of  steel  shoes  is  from  1,680  to  2,337  lbs. 
In  other  words,  you  have  used  nearly  twenty  times  as  much  cast  iron 
in  the  same  service  as  you  have  of  steel.  It  is  assumed,  of  course, 
while  the  mileage  is  not  given,  that  the  mileage  given  by  the  different 
kinds  of  shoes  mentioned  in  the  report  was  the  same.  Now,  the  dif- 
ference in  the  cost  between  the  steel,  composite  or  cast  iron  is  not 
above  a  ratio  of  two  to  three,  while  you  notice  that  in  the  wear  the 
ratio  is  as  one  to  twenty.  Now,  I  have  never  considered  that  a  steel 
shoe  was  objectionable  for  a  driving  brake  shoe,  and  I  never  have 
known  them  to  injure  the  tires,  and  if  they  wear  twenty  times  as  long 
as  a  composite  or  cast  iron  shoe,  I  think  it  would  be  advantageous  for 
us  to  use  them. 

Mr.  Waitt:  In  connection  with  what  Mr.  Lewis  has  said,  there  is 
another  feature  that  comes  in  for  consideration — the  matter  of  the 
length  of  time  that  the  shoes  of  various  manufactures  will  wear  is  offset 
considerably  by  the  amount  of  shoe  resistance  or  holding  power  of  the 
various  metals.  I  notice  two  tables  which  show  that  there  is  a  material 
difference  in  the  resistance  between  cast  iron  and  steel,  the  steel  in  the 
tests  running  an  average  of  only  2,049  as  against  2,439,  or  only  84  per 
cent,  of  the  holding  power  of  cast  iron.  It  seems  to  me  that  this  should 
be  taken  into  consideration,  and  that  we  should  not  base  a  decision  as 
to  what  is  the  best  metal  for  brake  shoes  entirely  upon  the  wear.  And 
then,  of  course,  will  come  in  the  consideration  as  to  the  effect  on  the 
wheels.  It  has  been  said  by  some — I  am  not  prepared  to  say  how  true 
it  is — that  there  is  nothing  gained  by  changing  metal  for  brake  shoes, 
that  just  so  surely  as  you  get  a  brake  shoe  that  wears  longer  you  are 
taking  the  life  out  of  the  tire — out  of  the  steel  tire,  if  it  is  a  steel 
tired  wheel,  or  out  of  the  tread  of  the  wheel,  in  the  same  proportion, 
or  nearly  so,  as  what  you  gain  in  the  wear  of  the  shoe. 

Mr.  Sanderson:  We  made  some  trials  (I  think  it  was  four  years 
ago)  with  some  heavy  shifting  engines,  putting  cast  iron  shoes  on  one 
side  of  the  engine,  and  steel  shoes  on  the  other.  We  found  that  the 
steel  shoes  outwore  six  and  one-half  sets  of  cast  iron  shoes.  We  have 
been  using  cast  steel  shoes  since  then  on  the  driving  wheels  on  all  our 
larger  engines  on  heavy  mountain  service  where  much  sand  is  used, 
and  we  find  that  the  steel  shoe  cuts  down  the  tires  about  as  fast  as  they 
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wear  on  the  rails.  I  was  looking  up  the  record  the  other  day,  and 
found  there  was  an  engine  that  had  been  on  the  road  two  years,  on 
heavy  mountain  service,  and  did  not  require  returning  yet.  That  is 
the  Ross  cast  steel  shoe.  I  would  like  to  ask,  in  regard  to  this  report, 
whether  there  were  any  release  springs  on  these  brake  beams.  The 
power  seems  to  be  calculated  on  the  pressure  in  the  cylinder.  Now, 
we  made  some  little  rough  tests  the  other  day  with  a  hand  dynamom- 
eter, and  found  that  it  took  over  800  lbs.,  with  some  forms  of  release 
springs,  to  pull  the  shoe  up  to  the  wheel.  We  could  not  make  any 
calculations  as  to  the  co-efficients  of  friction  and  resistance. 

Mr.  Cloud:  The  report  did  not  give  any  information  on  that  sub- 
ject. The  standard,  however,  uses  a  release  spring,  and  I  presume  it 
was  used  in  this  car.  But  how  much  it  took  to  overcome  it,  I  have  no 
idea. 

Mr.  Lewis:  In  regard  to  the  effect  of  different  metals  on  the  steel 
tire  or  on  the  wheel,  we  know  that  the  Ross-Meehan  shoe  is  designed 
to  wear  the  part  of  the  wheel  that  is  not  in  contact  with  the  rail  nearly 
as  fast  as  the  wheel  wears  where  it  is  in  contact  with  the  rail.  The 
fact  is  that  we  never  have  seen  a  shoe  constructed  in  that  way  that  has 
worn  the  wheel  as  fast  as  the  rail  will  wear  it. 

Mr.  Harrison:  We  have  been  conducting  experiments  on  the  Bal- 
timore &  Ohio  road  for  some  time  to  try  to  find  out  the  most  econom- 
ical brake  shoe  for  our  service.  We  have  had  experience  with  the 
wooden  brake  shoe  and  the  wrought  iron  shoe  and  the  cast  iron  shoe, 
and  when  we  try  to  take  the  wear  of  the  wheel  and  the  wear  of  the 
rail  the  conditions  are  so  entirely  different  that  it  is  almost  impossible 
to  get  any  result  at  all.  We  were  changing  our  cars,  running  them  first 
one  place  and  then  another,  until  the  only  thing  that  we  could  do  was 
to  take  them  on  to  some  local  train.  We  have  not  arrived  at  any  conclu- 
sion yet  as  to  what  the  best  metal  would  be.  Soft  metal  has  given  very 
good  results,  and  some  experiments  reported  were  very  satisfactory. 

Mr.  Mackensie:  I  move  that  a  committee  be  appointed  by  the 
chair  to  report  at  our  next  annual  convention  upon  the  advisability  of 
making  an  extensive  brake  shoe  test.  I  want  to  say  now  that  in  order 
to  do  this  it  will  be  necessary  for  that  committee  to  have  different 
kinds  of  wheels  under  the  cars  and  different  kinds  of  brake  beams,  and 
I  think  that  that  should  be  embodied  in  the  motion.  We  can  make  a 
test  of  a  brake  shoe  and  also  of  a  brake  beam  at  the  same  time,  and  I 
believe  that  there  are  lots  of  lines  running  through  the  country  who 
would  be  glad  to  furnish  cars  with  different  kinds  of  wheels  in  order 
to  make  these  tests." 

This  ends  the  report  as  far  as  concerns  us.  I  have  it  here  in  full 
detail  for  any  one  wishing  to  see  it.  The  following  extracts  from  let- 
ters from  two  wheel  manufacturers  and  one  brake  shoe  manufacturer, 
will  show  their  views  on  the  question  of  friction  between  wheels  and 
shoes. 

Charles  V.  Slocum,  of  the  New  York  Car  Wheel  Works,  of  Buf- 
falo, N.  Y.,  says:  The  best  mechanics  acknowledge  that  two  metals  of 
extreme  hardness  coming  together  with  resistance,  as  in  the  case  of 
of  wheel  and  brake  shoe,  do  not  adhere,  but  will  eventually  heat  and 
burn. 

As  you  are  probably  aware,  the  treads  of  cast  iron  wheels  have  the 
hardest  surface  which  is  possiole  for  the  manufacturers  to  provide,  and 
this  hardness  is  absolutely  necessary  for  the  service  required.  This 
surface  cannot  be  touched  by  a  tool  to  any  extent.  It  is  harder  than 
hard  steel,  and  when  brake  shoes  of  the  same  material  are  used,  or 
shoes  of  considerable  hardness,  friction  results  instead  of  wear,  with  a 
consequent  burning  of  the  treads  of  wheels,  in  many  instances  shorten- 
ing the  life  of  the  latter  and  putting  the  railroad  company  to  a  great 
deal  of  expense  in  replacement  of  wheels  or  in  having  them  refitted; 
hence  it  becomes  a  question  of  wheels  versus  brake  shoes. 

In  other  words,  will  railroad  companies  prefer  to  buy  the  harder 
and  more  expensive  brake  shoes  for  the  purpose  of  economizing  in  the 
consumption  of  the  same,  or  will  they  prefer  to  buy  softer  brake  shoes, 
as,  for  instance,  the  ordinary  soft  casting  worth  from  one  and  a  quarter 
to  two  and  a  half  cents  per  pound,  according  to  the  qualities  purchased, 
with  a  total  investment  per  shoe  of  twenty  to  fifty  cents,  or  will  they 
prefer  to  economize  in  car  wheels,  which  cost  from  $3  to  $65  each, 
according  to  style,  size  and  kind? 

These  shoes  are  very  readily  replaced  with  very  little  expense.  No 
car  wheel  can  be  replaced  to  any  advantage  without  taking  out  the 
truck,  pressing  off  the  wheel,  pressing  another  on,  replacing  it  in  the 
truck  and  replacing  the  truck  under  the  car.  The  expense  of  replacing 
one  wheel  has  been  variously  estimated  at  fiom  $2  in  steam  railroad 
service  up  to  $10  in  street  railroad  service,  where  the  motor  has  also  to 
be  removed  and  the  gear  taken  from  the  axle. 

This,  it  can  be  seen,  is  comparatively  expensive  and  does  not 
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include  the  cost  of  the  wheel  itself  burned  by  the  hard  brake  shoe,  nor 
the  cost  of  the  new  wheel  to  take  the  place  of  the  burned  one.  Includ- 
ing these  two  items,  a  conservative  estimate  of  the  cost  of  replacing  a 
brake  burned  wheel  under  a  motor  car  would  be  $20,  and  where  a  com- 
pany is  not  well  equipped  with  facilities  for  doing  the  work,  the 
expense  would  be  far  greater. 

The  cost  of  replacing  a  brake  shoe  might  possibly  be  $1,  including 
the  cost  of  the  old  and  new  soft  casting  and  all  the  labor  involved. 

Street  car  wheels  are  ordinarily  guaranteed  ro  run  from  25,000  to 
35,000  miles  in  service  under  ordinary  conditions,  and  will  often  make 
double  these  figures  in  actual  mileage  if  not  actually  prevented.  Hence 
it  is  a  question  which  every  master  mechanic  must  decide,  as  to  whether 
the  wheels  shall  be  assisted  in  giving  good  service  by  the  use  of  soft 
brake  shoes,  or  whether  they  shall  be  hindered,  and  in  many  cases 
actually  prevented  from  giving  satisfactory  results  by  using  friction, 
instead  of  resistance,  in  the  stoppage  of  cars. 

The  Philadelphia  Car  Wheel  Company,  of  Philadelphia,  Pa. .writes: 
It  is  a  well  known  fact  that  when  two  metals  are  very  hard  and  are 
brought  together,  they  do  not  adhere,  but  will  heat  and  burn. 

Cast  iron  wheels  are  chilled  on  the  tread,  and  are  made  as  hard  as 
it  is  possible  to  make  them,  and  if  the  brake  shoe  is  made  and  chilled 
in  the  same  manner,  instead  of  adhesion  and  wear  on  the  brake  shoe 
we  have  friction  between  the  two  surfaces,  which  results  in  the  burning 
of  the  tread  of  the  wheel,  which  unfits  it  for  future  service. 

The  difference  between  replacing  new  wheels  and  new  brake  shoes 
is  so  very  great  that  there  is  no  question  but  that  a  brake  shoe  made 
softer  than  the  wheel  is  far  more  preferable  and  economical  than  when 
made  with  a  chilled  face,  and  we,  of  course,  would  commend  the  use, 
in  every  case,  of  a  brake  shoe  made  from  ordinary  iron. 

In  this  connection  we  would  like  to  call  your  attention  to  the  flange 
of  motor  wheels.  A  great  deal  of  the  wear  on  wheels  has  been  on  the 
flange,  and  if  this  is  not  made  of  sufficient  thickness  it  will  chip  and 
break  long  before  the  chill  is  worn  from  the  tread,  and  much  of  the 
rail  now  in  use  has  been  made  with  a  groove  too  narrow  to  take  in 
more  than  a  seven-eighths  flange,  and  this  is  entirely  too  small  for  a 
motor  wheel. 

W.  W.  Whitcomb,  of  the  Composite  Brake  Shoe  Company,  states: 
From  observation  and  discussion  in  railroad  clubs  by  the  steam  railway 
mechanics,  I  have  become  strongly  of  the  opinion  that  a  chilled  brake 
shoe  should  never  be  used  in  street  railway  service,  and  with  but  few 
exceptions  they  are  being  condemned  and  thrown  out.  They  may  give 
more  service,  but  it  is  usually  at  the  expense  of  the  wheel  and  a  con- 
stant risk  of  accident  and  disaster  to  the  traveling  public.  In  the  elec- 
tric service,  for  instance,  where  considerable  speed  is  attained  and  fre- 
quent and  sudden  stops  necessary,  a  chilled  shoe  should  be  prohibited, 
in  my  opinion. 

In  connection  with  the  first  two  above  citations,  it  is  well  to  note 
that  with  us  there  is  not  much  danger  of  burning  the  wheels,  but  the 
remarks  on  wear  do  apply,  and  with  force.  I  now  wish  to  give  you 
some  figures  which  will  show  the  cost  of  this  brake  shoe  business  to 
us,  and  therefore  its  importance. 

In  round  numbers  there  are  on  all  lines  of  street  railways  in  the 
United  States  50,000  cars,  including  the  steam  and  electric  motors, 
cable  grip  cars,  trail  and  horse  cars.  These  should  not  properly  be 
lumped,  as  they  include  varying  factors  of  weight  and  speed,  varying 
the  brake  services  required— but  for  the  result  in  view,  using  low  aver- 
ages, this  lump  figure  will  be  sufficiently  accurate. 

Assuming  an  average  mileage  of  seventy-five  miles  per  day  for  all 
cars,  including  an  allowance  made  for  cars  used  in  rush  hours  only 
and  others  under  repair,  the  total  result  would  be  3,750,000  car  miles 
per  day.  Taking  the  average  life  of  brake  shoes  at  5,000  car  miles, 
and  an  average  of  five  shoes  per  car,  there  is  a  daily  consumption  of 
3,750  brake  shoes,  and  an  annual  consumption  of  1,358,750  shoes.  At 
an  average  weight  of  twenty-one  pounds  each,  new,  the  total  weight  is 
28,745.750  lbs;  at  two  cents  per  pound,  amounting  to  $574,875.  I  will 
deduct  from  these  amounts  an  average  weight,  per  shoe,  of  nine  pounds 
when  worn  out,  amounting  to  12,318,750  lbs.  of  scrap,  at  one-third 
cent  per  pound,  equal  to  $41 ,062,  leaving  a  net  balance  of  $533,813. 
This  represents  what  we  pay  annually  for  metal  actually  ground 
to  dust  braking  our  cars.  To  this  we  must  add  the  cost  of  labor 
in  changing  the  shoes.  Allowing  thirty  minutes  per  shoe  for  replace- 
ment and  adjustment  of  rods,  etc. ,  and  $2  per  ten  hours  per  day  for 
labor,  this  total  amount  charge  would  be  $136,875.  Adding  this  last 
figure  to  the  net  cost  of  metal  gives  us  the  total  annual  charge  of  $670,- 
688  for  brake  shoes,  equal  to  about  $13.70  per  average  car,  from  which 
you  can  roughly  estimate  the  cost  of  this  item  for  your  respective 
roads. 
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It  is  self-evident  that  if  you  select  a  metal  which  will  give  you  a 
greater  car  mileage  than  5,000  miles;  or  a  shape  which  will  permit  you 
to  use  more  of  your  twenty-one  pounds  of  new  shoe  than  twelve  pounds 
for  braking,  and.  therefore,  less  than  nine  pounds  for  scrap;  or  if  your 
shape  is  readily  adjustable  on  cars,  and  your  men  become  familiar  with 
their  replacement  and  save  time — if  you  do  any  one  of  these,  a  saving 
results,  and  if  you  do  two  or  all,  the  saving  is  so  much  the  more  in- 
creased. 

Now,  the  first  step  towards  an  advance  in  economical  operation  is 
to  turn  to  your  accounts  and  records  and  locate  any  leaks.  Can  you 
all  do  this? 

I  will  hazard  the  statement  that  you  cannot.  Wm.  Wharton,  Jr., 
&  Company,  Incorporated,  of  Philadelphia,  in  preparing  this  paper, 
sent  out  300  circular  letters  and  sets  of  questions  for  returns — with 


(a)  Soft  iron? 

(/>)  Hard  or  chilled  iron? 

(.)  Wood? 

{d)  Steel? 

(e)  Wrought  iron? 

(/)  Combination  of  any  of  above? 

(g)  Any  other  materials  not  above  included? 

SHAPE. 

5.  How  many  different  styles  do  you  use; 

(a)  Makes  of  trucks? 

(b)  Patterns  of  shoes  with  separate  hangers? 
(<)       "         "     "    without  separate  hangers? 

6.  Would  you  advocate  a  standard  shoe,  without  separate  hanger, 
to  fit  all  trucks;  and  do  you  think  such  a  standard  possible? 


MATERIALS. 


1-7 
8 


12,000  

(Cab.  7,500.. 

\E.  14,500... 
6  to  8,000  


4  to  5  Tons. . 
Abt.  6%  Tons 


Weight  of 
cars. 


No 

12  to  33,000... 


Abt.  12,000  . 
15,(100  


4  to  6>,  Tons 


7  to  8  Tons... 
12  to  15,000... 
5  Tons  


4  to  6,000  

( Cab.  7.000. . 

\E.  16,000... 


11,000  

20,000  

5>i  Tons. 

10,000  


(Mo.  16,000. . 
(Trail  6.000.. 
8  to  9  Tons 


Mileage  of 
Wheels. 


Re 


Abt.  225,000.. 


25,000  to  30,000. 
35,000  


20,000  to  60,000. 


55,244  

\  40,000  

Abt.  40,000. 


30,000  to  32,000. 


One  year . 


Mileage  of 
shoes. 


cords 
Abt.  75,000 


3.000. 


4  to  7,000 


4,864  

7,000  

Abt.  12,000. 


Abt.  10  per 
m 

5  per  m  

8  perm  


9,000. 


30,000  to  40,000..  5  to  7,000 


Not  worn  out  6,000 

but  flat  In  5 

years  

One  year  

33,000  

27,000  


45,389  

30,000  

20,000  to  34,000. 


Abt.  36,000. 


8  Tons. 


4,000  to  30,000  .. 
35,000  


2  to  8,000 


4.500  

10  to  14,000. 


1,500. 


Comp.  20.000  C 
I.  8  to  10,000.. 
4,5000  , 


Stops  per 
Mile. 


all. 

As  high  as  10? 
and  plenty 
of  them. 


6j»  heaviest 


Not  over  1% 

2M  to  514  $> 


3  to  6%. . 
Level  

0  to  12%. 


Very  fre- 
quent. 


Very  fre- 
quent. 

Not  frequent 
5  to  mile  


Every  300  ft. 
As  usual  in 
cities. 


Every  500  ft. 
20  per  mile. .. 


Usual  In 

clues  

7  to  mile  


Gradients. 


Highest  if. 


One  of  W%  ... 

8  to  %  In 
places  

6%  


About  level 

0  to  9jS  


o  to  ey-,% 

Abt.  2^;; 


i%  heaviest. 


Not  over  2?S. 
4  to  11%  

3  to  7%  


Max.  3%. 

li  


SHAPE. 


NO.  of 
Truck 
patterns. 


Shoe 
patterns. 

No 
hangers. 


4  Brill. 


1  

1  

5  or  6. 


1  

1  

2  Brill 


4  

1  each 
railway... 


Shoe  pat- 
terns. 
Separate 
hangers. 


Loop  hang- 
er bolted  to 
brake  bar.. 


Stand. 
Shoe 
wanted. 


Yes. 


Not  pos'ble 
Yes  


Not  pos'ble 


Yes. 


Stand. 
Sho<3 
hanger 
wanted. 


Present 
practice . 


Yes  . 
Yes  . 


Yes  . 


Yes  . 
Yes . 

Yes 


Yes.... 


Yes. 
Yes. 


Yes. 


Most  em- 
phatically 


Yes  

Durable, 
but  hard  to 
keep  good 
fit  


Yes. 
Yes. 
Yes. 

Yes. 


Yes. 
Yes. 

Y'es. 


REMARKS. 


Shoes  wear  down  to  %  In. 

thickness  or  less  before 

giving  out. 
Shoe  inter,  and  fit  stand. 

hanger. 
Shoes  from  Bemls  Co.  only. 

Use  shoes  as  made  by  truck 

manutacturers. 
60  per  cent,  chilled  iron,  20 

per  cent,  soft,  Lappin. 
Chilled  iron  in  shoes. 
Hard  iron  shoe  to  brake  on 

tread  only. 
60  per  cent,  soft  I.,  C.  I. 

with  wood,  also  with  steel 

plugs. 
Medium  C.  I. 

Congdon  shoe  (cast  steel 
plugs  in  C.  I.). 

Soft  Iron  and  wood,  "Ill- 
fitting  hangers." 

Ordinary  U.  I.  shoe. 

Chilled  iron  shoes— 2  pat- 
terns. 

Soft  iron  with  wood  plugs. 

Soft  Iron  shoe. 

Have  used  soit  I.  and  hard 
I.  and  iron  and  wood 
plugs. 

Have  used  soft  I.  and  hard  I. 
with  wrought  plugs,  and 
wood. 

Same  as  25  above.  Note  let- 
ter about  skidding  of 
wheels. 

See  his  note.  Prefers  hard 
Iron.  Thinks  soft  I.  wears 
wheels  faster  than  hard  I. 
Impossible  for  one  shoe  to 
suit  all  railway  men. 

Congdon  shoes. 

C.  I.  with  wrot.  I.  plugs. 

McGuire  type  shoe,  chilled 
iron  wheels. 

HardC.  I.— 4  steel  segments, 
3  in.  apart. 

Soft  C.  I.  and  same  with 
wro't  plugs. 

Note  on  wheels. 

Soft  C.  I.  and  comp.  shoe. 

Soft  C.  I.,  hard  C.  1.,  C.  I. 
with  wood  plugs.  Wood. 


Note.— The  originals  used  in  preparation  of  this  sheet  were  present  for  reference. 


stamped  and  addressed  envelopes  enclosed — to  as  many  representative 
street  railways  in  the  United  States.  The  questions  asked  are  given 
below: 

MATERIAL. 

1.  Do  you  keep  records  ol  wear  of  shoes  and  wheels? 

2.  What  are  your  averages? 

(a)  Weight  of  cars? 

(b)  Mileage  of  wheels  before  worn  out? 

(c)  "       "  various  shoes  before  worn  out? 

(d)  Stops? 

(/)  Gradients? 

3.  What  material  has  given  you  the  most  satisfactory  results  for 
brake  shoes? 

(a)  In  braking  qualities  for  wheels? 
(6)  In  economy  of  shoes  themselves? 
(it)  In        "       "  wear  on  wheels? 

4.  What  materials  have  you  used  for  brake  shoes,  and  how  propor- 
tioned in  amount  to  each  other? 


7.  Or,  would  you  advocate  a  standard  shoe,  interchangeable  for 
right  and  left,  fitting  into  hangers  with  a  standard  shoe  face,  the  hang-a 
ers  made  for  special  adjustment  to  various  trucks? 

REMARKS. 

Of  the  thirty-five  answering  replies,  seven  sent  no  information 
whatever  (1-7);  seven  stated  that  they  had  no  records  of  shoes  or  wheels, 
but  gave  such  information  as  memory  supplied  probably  (8-14);  thirteen 
gave  records  of  shoes  and  wheels — "limited,"  "not  accurate,"  etc. 
(15-26);  two  had  records  of  wear  of  wheeis,  not  of  shoes  (27-29),  and  six 
had  records  of  shoes  and  wheels  (30-35).  A  tabulated  list  of  replies  in 
the  order  above  indicated  is  given  on  this  page. 

The  small  number  of  these  answers,  first,  and  the  smaller  number 
giving  accurate  information,  second,  does  not  speak  well  for  the  interest 
the  members  of  this  Association  show  in  such  matters,  or  the  records 
kept  by  them.    As  a  whole  the  replies  are  very  contradictory. 

You  will  note  the  wide  difference  in  material  in  use.  It  is  not  pos- 
sible that  this  difference  can  exist  and  all  be  right. 
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Who  are  in  error?  In  my  opinion  a  standard  shape  of  shoe 
proper  could  be  put  in  practical  and  immediate  use.  Out  of  twenty- 
four  circular  replies  on  this  point  twenty-two  favored  such  a  plan.  The 
principal  objection  made  to  it  is,  that  the  hangers  wear  and  will  not 
hold  shoes  tightly  for  any  length  of  time.  Is  this  not  largely  due  to 
faulty  design,  as  the  Master  Car  Builders'  Association  standard  for 
some  years  has  consisted  of  a  separate  shoe  and  hanger?  I  am  using 
the  word  hanger  as  meaning  the  clevis  in  steady  railway  practice. 

The  Graham  Equipment  Company  also  uses  this  standard  on  its 
trucks,  and  in  a  recent  letter  on  the  subject  states:  "  We  have  no 
trouble  with  hangers  wearing  out.  We  find  they  hold  the  shoes  tight, 
and  so  far  in  our  experience  of  three  years  we  have  not  yet  found  a 
case  of  the  hanger  or  shoe  rattling  loose."  The  Atlantic  Avenue  Rail- 
way Company  uses  the  Master  Car  Builders'  standard,  varying  the 
hanger  attachment  to  fit  their  trucks.  The  Electric  Traction  Company, 
of  Philadelphia,  the  Baltimore  City  Passenger  Railway  Company  and 
many  other  lines  using  the  McGuire  Truck  Company's  shoe,  or  designs 
similar  to  the  Master  Car  Builders'  standard,  vary  the  hanger  to  fit  dif- 
ferent trucks.  You  will  find  samples  of  all  the  above  mentioned  shoes 
among  those  now  on  exhibition  here.  I  strongly  advocate  the  adop- 
tion of  the  Master  Car  Builders'  standard  by  this  Association,  the 
hangers  made  to  fit  our  various  trucks.  In  time  we  may  hope  to  reach 
a  standard  hanger,  when  the  brake  beam  and  attachment  are  made 
from  one  design,  which  could  easily  be  accomplished. 

This  standard  shoe  weighs  less  than  any  combined  shoe  and  hanger, 
and  most  of  the  metal  in  it  is  available  for  actual  wear — leaving  the 
smallest  possible  percentage  of  residue  for  the  scrap  pile.  You  will 
note  the  great  weight  of  useless  metal  required  for  attachment  solely, 
which  many  of  the  combined  shoes  and  among  those  exhibited  con- 
tain. 

This  standard  further  requires  but  one  pattern  for  right  and  left 
shoes  for  all  trucks,  and  car  house  men  become  familiar  with  it  and 
accustomed  to  its  fitting. 

Without  further  attention  to  shape,  I  will  proceed  to  some  consid- 
eration of  material.  From  conclusions  based  on  the  foregoing  Master 
Car  Builders'  report  and  letters  immediately  following  it,  there  appear 
to  be  three  main  conditions  involved  in  the  "  best  material,"  viz.,  that 
it  should  be  economical  in  wear  itself,  economical  as  regards  wear  on 
wheels  and  should  have  a  good  co-efficient  of  friction.  Different  men 
will  vary  in  opinion  as  to  the  relative  importance  of  these  three  condi- 
tions. 

It  stems  to  be  generally  conceded  that  neither  chilled  iron  nor  steel 
are  advisable,  as  they  have  not  a  sufficiently  firm  hold  on  the  wheels 
and  wear  them  too  much. 

Soft  cast  iron,  on*  the  other  hand,  is  satisfactory  on  both  these 
points,  but  wears  out  too  fast.  Various  combinations  of  soft  and  medi- 
um hard  cast  iron,  with  wrought  iron,  chilled  iron  or  wooden  segments 
inserted  in  the  frictional  face — from  20  per  cent,  to  40  per  cent,  of  the 
face — have  given  the  best  results  in  all  these  respects  in  street  railway 
service  so  far.  The  Lappin  and  Baltimore  Car  Wheel  Company's 
shoes  represent  the  soft  and  chilled  segment  type;  the  Composite 
Brake  Shoe  Company's  shoe  the  iron  and  wood  segment  type,  and  the 
Wharton  Company's  shoe  the  wrought  and  cast  iron  type.  Still  an- 
other type  is  the  Wharton  wood  shoe,  in  which  the  frictional  surface 
consists  of  oak  cut  across  the  grain.  The  Pennsylvania  Railway  Com- 
pany uses  a  medium  hard  or  soft,  as  you  please,  cast  iron  mixture  for 
its  shoes;  but  it  is  well  to  remember  that  the  pressure  of  the  shoe 
against  the  wheel,  and  the  circumferential  velocity  of  the  wheel,  is 
much  greater  in  steam  railway  practice  than  in  ours,  and  the  former 
could  not  use  at  all  with  safety  material  which  might  do  our  work. 

A  chilled  iron  shoe  would  burn  their  wheels,  and  a  wooden  shoe 
would  be  set  on  fire.  Anolher  point  of  difference  in  conditions  of  the 
two  practices  is  the  normal  freedom  from  dirt  and  grit  on  the  steam 
track,  and  the  necessary  presence  of  both  on  all  tracks  laid  in  city 
streets.  The  grit  undoubtedly  increases  the  frictional  co-efficient  be- 
tween the  wheel  and  the  shoe  on  street  cars,  but  also  tends  to  increase 
the  grinding  of  both. 

A.  Whitney  &  Sons,  wheel  manufacturers  of  Philadelphia,  have 
designed  a  shoe  having  open  cuts  across  the  frictional  face,  to  per- 
mit this  grit  to  fall  out.  As  the  area  of  the  frictional  face  must  nec- 
essarily be  as  great  as  in  others  of  continuous  surface,  they  practically 
apply  a  number  of  small  shoes  instead  of  one  large  one,  and  the  total 
amount  of  grit  retained  by  the  former  type  is  probably  equal  to  that 
retained  by  the  latter,  so  I  cannot  see  any  actual  difference  in  result  in 
this  respect  between  the  two.  The  grit  is  always  with  us,  and  must  be 
considered  an  ineradicable  factor  in  our  problem.  In  connection  with 
the  area  of  frictional  surface,  the  best  practice  seems  to  be  for  the  shoe 


to  be  not  less  than  twelve  inches  long,  and  to  rub  on  both  the  tread  and 
flange  of  the  wheel. 

Regarding  this  question  of  material,  I  have  collected  the  available 
information,  but  am  free  to  confess  my  inability  to  suggest  final  con- 
clusions.   We  must  think  and  work  over  the  matter  for  a  time. 

The  object  of  this  paper  is  to  call  your  attention  to  the  value  of 
standard  design  in  the  practical  business  of  squeezing  dividends  out  of 
the  operation  of  your  roads;  to  show  you  that  steam  railways  have 
standard  shapes  for  brake  shoes  and  attachments,  and  that  we  should 
and  could  have  our  own;  to  inform  you  that  our  roads,  as  a  whole,  are 
inconsistent  in  their  selection  of  material  for  brake  shoes;  and  to  lay 
before  you  for  further  consideration  the  facts  known  regarding  the 
merits  of  various  materials  for  this  purpose. 

Too  much  stress  cannot  be  put  on  the  value  of  good  records  in  this 
and  other  details.  The  results  will  more  than  repay  the  trouble  and 
bookkeeping  costs. 

I  now  beg  to  suggest  the  appointment  of  a  committee  to  investi- 
gate the  subject  during  the  coming  year,  to  make  experiments,  if 
deemed  advisable,  and  to  report  at  the  next  convention.  A  sum  of 
money  should,  in  my  opinion,  be  appropriated  by  the  Association  for 
their  use.  The  Master  Car  Builders'  Association  is  now  having  a 
series  of  experiments  made  at  the  works  of  the  Westinghouse  Air 
Brake  Company,  on  brake  shoe  material. 

 —  K>»^  

Report  of  the  Committee  on  "The  Best  Method  of 
Treating  Accidents." 

By  P.  M.  Dyer — Committee. 

Among  the  subjects  coming  to  the  attention  of  the  general  man- 
ager none  is  more  replete  with  perplexity  and  difficulties  than  the 
disposition  of  personal  injury  claims.  Expense  of  operation  can  be 
approximated;  cost  of  construction  estimated  by  the  engineer  or 
architect,  but  when  and  where  accidents  will  happen,  and  what  they 
will  cost  the  company,  can  never  be  predicted.  By  the  aid  of  modern 
inventions  the  cost  of  operation  has  been  lessened;  but  this  gain  is 
threatened  by  the  additional  expense  incident  to  the  increased  num- 
ber of  accidents  on  street  railroads  operated  in  the  crowded  thorough- 
fares of  our  large  cities. 

It  is  my  purpose  to  explain  to  you  in  what  manner  the  North 
and  West  Chicago  Street  Railway  Companies  attend  to  personal  injury 
cases,  commencing  with  the  accident  and  following  the  theme  to  the 
final  disposition  of  the  claim.  These  two  corporations  carried  167,- 
000,000  passengers  during  the  year  ending  December  31,  1S93,  and 
upon  the  claim  department  devolves  the  duty  of  investigating  all 
accidents  and  the  making  of  settlements,  or  preparation  of  the 
defence,  in  all  claims  that  spring  from  this  great  traffic.  One  claim 
department  does  this  work  for  both  roads. 

The  working  force  consists  of  a  medical  staff  and  a  sufficient 
number  of  investigators,  all  under  the  direction  of  the  chief  adjuster, 
who  reports  to  the  general  counsel  of  the  two  companies.  For  the 
purpose  of  this  article  the  work  of  the  claim  department  may  be 
divided  into  three  periods,  each  separate  and  distinct  from  the  others, 
as  follows:  First,  investigation;  second,  negotiation;  third,  litiga- 
tion. 

First,  as  to  investigation.  The  work  of  this  period  begins  imme- 
diately after  the  accident  and  continues  until  there  has  been  secured 
a  full  and  accurate  account  of  the  accident,  with  reliable  information 
as  to  the  nature  and  extent  of  the  injuries  to  person.  Employes  have 
been  instructed  to  notify  the  claim  department  of  the  occurrence  of 
an  accident  on  car  or  train,  giving  circumstances  of  the  same,  nature 
of  injuries  to  and  residence  of  the  injured,  and  as  far  as  possible  to 
secure  the  names  of  the  witnesses.  When  this  has  been  accomplish- 
ed and  the  injured  one  has  been  placed  in  the  charge  of  a  physician 
or  the  police,  the  car  or  train  may  continue  its  journey.  In  the 
meantime  a  representative  of  the  claim  department  will  proceed  with 
all  possible  dispatch  to  the  scene  of  the  accident.  If  the  injured  per- 
son has  not  yet  been  removed,  he  must  see  that  conveyance  is  pro- 
vided to  the  hospital  or  to  the  home. 

These  companies  usually  bear  the  expense  of  temporary  medical 
care  and  transportation,  without  regard  to  liability,  believing  such 
attention  is  appreciated  by  the  injured  and  the  community  at  large. 
In  all  cases  of  personal  injuries,  it  is  the  duty  of  the  medical  staff  to 
secure  the  privilege  of  an  examination;  the  physician  making  the 
same  to  avoid  any  assumption  of  responsibility  for  the  treatment, 
but  to  fully  ascertain  the  nature  and  extent  of  the  injuries,  and  to 
obtain,  if  possible,  a  concurrence  in  his  report  by  the  attending  physi- 
cian. 
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All  employes  witn  ssing  accidents  are  required  to  make  written 
statements  of  the  circumstances  of  the  same  on  printed  forms  pro- 
vided for  that  purpose,  attaching  the  names  and  places  of  residence  of 
all  witnesses.  This  report  must  be  completed  and  given  to  the  fore- 
man before  the  employe  finishes  his  day's  duties.  These  reports  are 
forwarded  to  the  claim  department  without  delay,  and  when  received, 
circular  letters  containing  printed  interrogatories  are  sent  to  each 
witness.  If  the  seriousness  of  the  accident  demands  it,  interviews 
are  had  with  the  witnesses.  That  the  claim  department  may  be  kept 
fully  advised  from  time  to  time  as  to  the  condition  of  persons  injured 
on  these  roads,  they  are  occasionally  visited  during  the  period  of 
recovery  by  the  investigators  assigned  to  those  cases.  In  Chicago, 
all  hearings  before  the  coroner  are  had  immediately  after  the  acci- 
dent, and  the  verdict  of  the  coroner's  jury  is  usually  rendered  on  the 
day  following  the  death.  It  is  the  policy  of  these  companies  to 
secure  the  presence  of  their  witnesses  at  the  hearing  before  the  cor- 
oner, and  obtain  stenographic  minutes  of  the  proceedings.  Thus,  in 
a  comparatively  short  time,  the  claim  department  will  have  collected 
much  information  as  to  the  condition  of  the  injured,  and  the  circum- 
stances of  the  accident.  We  may  now  consider  the  work  of  the  first 
period  completed. 

The  reports  relating  to  an  accident  could  now  be  filed  away,  per- 
haps forever,  if  it  were  not  for  the  industry  of  some  claim  lawyer  or 
other  hustler  who  persuades  the  injured  to  make  a  demand  on  the 
company  for  compensation.  The  making  of  a  claim  leads  us  to  a 
consideration  of  the  second  period,  that  of  negotiation.  Demand  being 
made  for  compensation,  it  becomes  the  duty  of  the  chief  adjuster  to 
place  before  the  general  manager  or  general  counsel  all  facts  within 
his  knowledge  bearing  on  the  claim,  for  a  decision  as  to  liability,  and 
the  naming  of  the  maximum  sum  to  be  paid,  if  a  settlement  is  deemed 
advisable,  the  claimant  being  promptly  informed  of  the  decision.  As 
to  the  negotiations  preceding  a  settlement,  I  need  say  but  little. 
They  are  usually  conducted  by  the  chief  adjuster  on  the  part  of  the 
company.  If  not  successful  the  period  of  negotiation  will  end,  usu- 
ally to  be  followed  by  litigation,  the  third  and  last. 

After  the  commencement  of  suit  all  witnesses  are  again  located 
by  the  claim  department,  and  thereafter  located  at  stated  intervals 
until  the  time  of  the  trial,  and  if  possible  additional  witnesses  are  found 
to  strengthen  the  defense.  Success  in  defending  suits  arising  from 
personal  injuries,  largely  depends  on  the  character  of  the  work  done 
during  the  period  of  investigation.  The  officers  of  these  companies 
believe  in  the  thorough  investigation  of  all  accidents,  if  possible  the 
settlement  on  a  reasonable  basis  of  all  valid  claims,  in  vigorously  con- 
testing fraudulent  demands,  and  that  prompt  settlements  are  for  the 
best  interests  of  their  companies. 

In  conclusion,  I  will  say  that  the  time  is  at  hand  when  all  rail- 
road corporations  must  be  prepared  to  resist  claims  in  a  large  per- 
centage of  their  accidents.  To  promptly  prepare  to  do  this  is  the 
part  of  wisdom,  when  considered  from  a  financial  standpoint,  usually 
the  determining  consideration  in  corporate  management. 

Report  of  the  Committee  on  "The  T  Rail  Track 
Construction  of  the  Terre  Haute  Electric 
Railway." 

By  Russell  B.  Harrison. — Committee. 


It  gives  me  pleasure  to  respond  to  the  request  and  invitation  of  the 
American  Street  Railway  Association,  extended  last  year  at  the 
Milwaukee  convention,  to  make  a  report  at  the  Atlanta  convention,  on 
"  The  T  Rail  Track  Construction  of  the  Terre  Haute  Electric  Railway." 
This  is  not  alone  from  the  fact  that  it  is  very  gratifying  to  have  so 
influential  a  body  as  the  American  Street  Railway  Association  thus 
recognize  the  pioneer  and  successful  work  of  the  Terre  Haute  road  in 
the  important  field  of  track  construction.  But  more  especially  from 
the  standpoint  that  having  given  several  years'  study  to  street  railway 
track  construction — not  following  as  others  lead — but  working  on  the 
problem  with  new  and  original  ideas,  I  believe  the  presentation  of  the 
results  that  have  been  secured  will  not  only  prove  of  great  value  and 
interest  to  the  members  of  the  Association  in  showing  how  Trail  track 
construction  may  be  successfully  laid  in  paved  streets,  with  the  hearty 
approval  of  the  public,  and  will  give  the  members  a  standard  to  follow 
that  will  enable  them  to  save  thousands  of  dollars  in  expensive  ex- 
perience and  in  costly  experiments.  If  but  a  small  part  of  my  expecta- 
tions in  this  respect  shall  be  immediately  realized,  the  seed  will  be 
sown  and  will  produce  a  great  harvest,  bringing  ample  reward  for  our 
efforts  and  work  on  the  problem. 


The  present  standard  of  "all  steel"  T  rail  track  construction  of 
the  Terre  Haute  Electric  Railway,  not  only  has  no  equal  in  this  country, 
but  is  so  far  in  advance  of  anything  yet  attempted  in  the  way  of  street 
railway  track  construction,  that  I  feel  a  brief  outline  of  our  work  on 
the  problem,  prior  to  reaching  the  present  standard,  will  not  only  not 
be  out  of  place,  but  will  prove  of  real  interest.  I  am  aware,  gentlemen, 
that  these  are  strong  words  to  be  used  in  connection  with  our  present 
track  construction,  and  that  my  opinion  may  not  be  immediately 
shared  by  many  members  of  the  Association,  but  I  am  confident  that  all 
members  making  an  actual  inspection  of  the  track,  will  share  my 
opinion  as  to  its  smoothness,  solidity,  durability,  permanency  and 
general  merits,  and  the  great  advantages  and  public  popularity  of  the 
smoothly  finished  asphalt  and  brick  paving  laid  in  connection  with  it. 

Terre  Haute  is  an  anomaly  among  the  cities  of  this  country,  on 
the  subject  of  street  railway  track  construction.  It  is  the  only  city  that 
would  not  permit  girder  or  groved  rail  in  its  streets,  and  would  make 
as  great  a  fuss  now  on  the  subject,  as  the  average  city  would  do,  if  an 
attempt  were  made  to  lay  T  rail  track.  This  will  seem  a  strange  con- 
dition, but  to  the  company  it  is  a  very  pleasant  one,  making  its  rela- 
tion with  the  city  on  the  subject  harmonious,  and  permitting  the  road 
to  secure,  with  popular  approval,  the  best  and  most  durable  form  of 
rail,  at  the  least  cost.  This  feeling — the  approval  by  the  public  of  a  T 
rail  did  not  exist  at  the  start,  but  was  brought  about  gradually,  assisted 
by  the  greatest  of  all  teachers — experience.  It  would  not  be  in  exist- 
ence to-day  if  the  management  of  the  road  had  not  at  all  times  realized 
that  public  opinion  and  the  approval  of  the  public,  were  valuable 
assets  to  a  street  railway  company,  and  worth  every  earnest  effort  to 
hold  and  maintain.  Our  motto  has  been,  not  how  cheaply,  but  how 
well  we  could  construct  our  tracks  in  the  streets.  The  public  have 
appreciated  our  efforts  and  sustained  us  loyally. 

There  has  been  in  the  past  too  much  attention  paid  to  motors,  gen- 
erators, cars,  power-houses  etc. ,  and  too  little  to  the  foundation  for 
successful  and  economical  operation — a  perfect  track.  The  develop- 
ment of  electricity  as  a  motive  power  for  street  railway  service,  was 
very  rapid,  and  it  is  only  natural  that  the  inexperienced  should  be  mis- 
led in  their  hurry  to  change  power  and  have  an  electric  road  that 
would  make  them  very  rich  in  a  year  or  two.  Is  it  any  wonder  then 
that  many  roads  should  find  after  a  year  or  two  of  experience  that  the 
track  was  too  light  for  the  cars  and  motors,  and  the  cars  and  motors 
were  too  heavy  for  the  track,  and  that  both  were  worn  out  and  required 
rebuilding,  at  time  when  the  great  panic  had  reduced  traffic  to  its  low- 
est point.  Light  and  abused  track  and  worn  out  cars  and  motors, 
coupled  with  reduced  traffic,  have  brought  to  too  many  roads  the  un- 
welcome guest — the  receiver. 

It  seems  strange  that  street  railway  track  construction  should  drift 
so  far  away,  in  theory  and  practice,  from  steam  railway  track  con- 
struction. One  had  but  to  study  the  wonderful  display  showing  the 
development  of  track  construction,  in  the  Transportation  Building, 
at  the  World's  Fair  to  acquire  a  liberal  education  on  the  subject.  The 
Terre  Haute  road  has  indeed  had  a  fortunate  experience.  Its  manage- 
ment early  realized,  that  successful  track  construction  should  approach 
as  far  as  possible,  and  not  deviate  from,  further  than  necessary,  the 
best  steam  railway  track  construction.  So  to-day  the  Terre  Haute  road 
is  an  all  T  railroad,  and  every  block  of  track  in  paved  streets  of  so  dura- 
ble a  character  that  it  will  last  for  years,  with  a  minimum  of  re- 
pairs. 

Terre  Haute,  although  a  small  town  at  the  close  of  the  great  civil 
war,  was  very  enterprising  and  determined  to  have  a  street  railway. 
A  company  was  incorporated  for  this  purpose  in  1866,  with  ample 
capital,  and  commenced  to  lay  track  early  the  following  year.  It  is 
an  interesting  fact  in  connection  with  the  present  low  price  of  steel, 
that  the  side  bearing,  flat  iron  rails  purchased  by  the  company  in  1867, 
cost  $108  per  ton.  These  rails  were  used  about  twenty  years  and  then, 
thirty-eight  pound  girder  rails  were  substituted.  The  franchise  of  the 
company  does  not  contain  any  requirements  as  to  the  style,  character 
or  weight  of  the  rails.  While  there  has  been  no  expression  from  the 
public  on  the  subject,  the  management  feared  that  the  general  and 
popular  prejudice  against  the  use  of  T  rails  in  the  streets  would  appear  in 
Terre  Haute.  They,  therefore,  hesitated  about  so  radical  a  change,  but 
appreciating  the  good  results  that  would  come  from  the  use  of  such  a 
rail,  they  decided  to  place  a  trial  order.  No  publication  was  made  of 
the  fact  that  it  intended  to  use  Trail.  The  first  T  rail  laid  by  the  com- 
pany was  on  South  3d  Street,  in  the  fall  of  1890.  This  rail  was  laid 
preparatory  to  changing  the  motive  power  from  horse  to  electricity. 
The  old  girder  rail  on  3d  Street  was  taken  up,  new  ties  distributed, 
and  when  everything  was  ready  the  T  rail  was  distributed  in  a  matter- 
of-fact  way,  as  if  it  was  the  only  rail  that  could  be  used,  and  a  force  of 
men  put  to  work  in  laying  them.    The  Mayor  of  the  city  came  around 
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shortly,  reports  having  reached  him,  as  to  the  company  laying  a  steam 
railway  track,  and  when  he  saw  the  reports  were  true,  said  with  some 
excitement,  "  What  are  you  doing  here,  putting  a  steam  road  in  our 
streets?"  The  superintendent,  who  was  on  the  spot,  was  equal  to  the 
emergency,  and  replied  pleasantly,  but  earnestly,  that  the  track  was 
being  built  for  an  electric  railway.  The  mayor  replied  that  that  could 
not  be  the  case,  as  the  rails  were  steam  road  rails.  The  superintend- 
ent then  informed  him,  that  these  T  rails  were  the  only  rail  adapted 
for  the  successful  operation  of  electric  railways,  and  while  it  appeared 
to  be  the  steam  road  rail,  it  was  in  reality  very  much  lighter  (the  section 
being  forty  pound  T)  than  a  steam  road  rail.  Further  explanations 
satisfied  the  Mayor,  and  convinced  him  as  to  the  merits  of  the  T  rail. 
In  a  short  time  he  not  only  became  interested,  but  enthusiastic,  and 
brought  councilmen  to  see  the  rail,  and  explained  to  them  its  advan- 
tages for  electric  street  railway  service.  They  in  turn  brought  promi- 
nent citizens  and  others  to  look  at  it,  and  thus  by  tact  and  good  man- 
agement the  T  rail  was  introduced. 

A  description  of  the  laying  of  this  first  T  rail  track  will  prove  of 
interest.  It  was  a  forty  pound  T  rail,  laid  on  oak  ties,  5X7X7- 
with  three  feet  space  from  center  to  center.  The  rails  were  laid  without 
proper  regard  to  having  the  end  of  the  rail  rest  on  a  tie.  Planks,  2X 
6X12,  were  laid  on  both  sides  of  the  rail.  On  the  inside,  the  planks 
were  nailed  to  the  ties,  and  on  the  outside  blocks  were  nailed  to  the 
ties  to  raise  the  plank  to  a  level  with  the  rail,  to  provide  vehicles  an 
easy  crossing.  Ordinary  flat  splice  bars  were  used  with  the  rails. 
The  rails  were  bonded  with  three-eighths  inch,  galvanized  bond 
wire,  with  a  single  bond  to  the  joint.  They,  in  turn,  were  wired  and 
soldered  to  a  supplementary  wire,  of  one-quarter  inch,  galvanized, 
stranded  iron  wire,  each  alternate  joint  being  soldered  and  wired  from 
both  rails  of  the  track.  In  the  single  track,  the  supplementary  wire 
was  in  the  center  of  the  track,  and  in  the  double  track  between  the 
tracks.    The  track  was  covered  in  with  good  gravel. 

One  year's  experience  demonstrated  that  planking  was  unneces- 
sary; that  gravel,  which  is  found  in  great  abundance  under  and  about 
Terre  Haute,  made — with  a  little  clay  that  is  found  above  it — a  super- 
ior substitute  for  the  plank,  and  protected  the  rails  better,  in  enabling 
vehicles  to  pass  along,  and  to  cross  the  track  easily  and  without  in- 
jury. This  substitute  only  required  occasional  attention  in  filling  up 
low  spots  to  maintain  a  level  roadway.  In  two  years,  the  planks  were 
badly  decayed  and  warped  up  at  the  end,  and  as  the  track  was  thoroughly 
overhauled  at  that  time,  the  planking  was  taken  up,  and  gravel  sub- 
stituted. 

At  the  end  of  two  years'  service  of  the  track,  it  was  found,  in 
making  repairs,  that  the  galvanized  iron,  supplementary  ground  wire 
was  rusted  out  and  gone  for  various  distances,  making  a  return  circuit 
an  impossibility,  and  as  we  had  only  the  rails  to  depend  upon,  which, 
in  themselves,  for  this  purpose,  are  not  sufficient,  this  trouble  not  only 
reduced  the  efficiency  of  the  circuit,  but  caused  frequent  burnouts  of 
the  armatures  and  fields.  It  grew  to  such  an  extent  that  it  was  found 
necessary  to  rebond  this  track,  and  it  was  decided,  at  the  same  time, 
to  dig  up  and  repair  the  entire  track,  and  increase  the  number  of  ties 
by  one-third,  and,  at  the  same  time,  give  careful  attention  to  having 
the  ties  under  and  properly  supporting  the  rail  joints.  Tinned,  No.  00 
copper  wire  was  substituted  for  iron  as  the  bond  and  supplementary 
wire.  Good  gravel,  with  a  little  clay,  was  substituted  for  the  plank 
along  the  rail,  and  the  substitute  has  given  very  much  better  service 
than  the  planks  have  ever  done.  This  section  of  the  road,  as  rebuilt, 
is  in  daily  use  now,  and  giving  good  service. 

The  era  of  street  paving  did  not  set  in,  in  Terre  Haute,  until  1892. 
This  was  not  because  Terre  Haute  lacked  in  enterprise  and  progressive- 
ness,  but  was  because  the  town  was  situated  on  a  high  bluff,  fronting 
the  Wabash  River,  and  had,  with  the  gravel  subsoil,  good  drainage 
and  good  streets.  When  it  was  decided  to  pave  Wabash  Avenue  and 
Main  Street  with  brick  for  fifteen  blocks,  it  became  necessary  for  the 
company  to  take  up  its  girder  rail.  Our  experience,  thus  far,  with  T 
rail,  had  been  so  satisfactory  that  it  was  decided  to  continue  its  use  on 
the  following  method: 

Rail. — About  this  time  the  Illinois  Steel  Company  brought  out 
its  sixty  pound  Shanghai  T  rail,  and  as  this  was  five  and  three-quarters 
inches  high,  permitting  paving  without  chairs  and  direct  spiking  of  the 
rail  to  the  ties,  it  was  very  promptly  adopted  and  ordered. 

Ties. — Carefully  selected  oak  ties  5X7X7  were  used. 

Foundation.  —After  excavating  for  the  track,  the  ground  was  rolled 
by  a  heavy  fourteen  ton  steam  road  roller.  Then  six  inches  of  broken 
stone  was  placed  in  position  as  a  bed,  and  rolled  by  the  fourteen  ton 
steam  road  roller. 

Track. — Then  the  ties  and  rails  were  placed  in  position  and  raised 


to  grade  by  tamping  screened  broken  stone  underneath,  spaces  between 
ties  were  filled  with  broken  stone  and  rammed  to  position. 

Bonding. — Single  bonds  were  used  of  seven-sixteenths  inch, 
galvanized  iron  wire,  and  a  supplementary  wire  of  No.  00  tinned 
copper  wire. 

Paving. — On  top  of  the  broken  stone,  screened  sharp  sand  was 
placed,  and  with  one-inch  hose  this  sand  was  washed  into  the  inter- 
stices of  the  stone.  After  drying,  the  sand  was  brought  up  to  an  even 
surface  by  a  fresh  deposit,  and  it  was  then  smoothed  to  even  surface 
and  the  desired  thickness  by  a  mould  board.  Then  vitrified  bricks 
were  placed  in  position,  leaving  them  somewhat  higher  than  the  rail. 
They  were  driven  into  the  cushion  of  sand  by  means  of  hand  rammers, 
with  a  square  piece  of  boiler  plate  placed  on  top  of  them,  to  force  all 
to  the  proper  level.  The  sand  cushion  permitted  the  bricks  to  crown 
evenly  from  center  towards  each  rail  to  afford  proper  drainage.  A 
special  brick  with  one  corner  cut  off  with  sloping  angle  to  give  space 
for  flange  of  wheel  to  run  in,  was  laid  next  to  the  rail.  These  bricks 
were  not  the  shape  of  the  special  nose  brick  now  used,  and  only  set 
against  the  lower  edge  of  inside  of  head  of  rail.  The  space  between 
the  brick  and  web  of  rail  was  filled  with  grouting.  Bricks  of  regular 
size  were  laid  between.  After  the  bricks  had  been  rammed  and  rolled 
to  proper  position,  a  grout  of  best  screened  sharp  sand  and  Portland 
cement  with  water,  made  to  such  flowing  consistency  as  to  percolate  all 
the  crevices,  was  poured  over  them,  and  by  brooms  pushed  into  the 
openings.  When  thus  wet,  the  bricks  were  solidly  united  and  they 
cannot  be  separated,  except  with  great  difficulty.  A  finishing  coat  of 
sand  was  thrown  over  the  entire  surface,  and  traffic  kept  off  for  one 
week.  After  thoroughly  setting,  the  sand  was  swept  off  and  the  street 
opened  for  traffic.  The  stieet  between  the  tracks  and  curbstone,  as  well 
as  between  the  tracks,  is  one  solid  mass  of  concrete  and  brick  from  cen- 
ter of  street  to  curb,  and  will  sustain  great  pressure.  Since  this  track 
was  laid,  our  experience  with  it  has  demonstrated  that  it  could  have 
been  improved  in  one  particular,  viz.,  the  sand  and  broken  stone 
should  have  been  united  with  cement  into  regular  concrete.  For  we 
have  found  since  the  paving  was  completed  that  the  use  of  the  water 
on  the  sand  did  not  wash  it  thoroughly  into  interstices  of  the  broken 
stone.  In  time  the  sand  dried  and  settled  down  into  the  spaces,  and 
while  the  ties  and  the  paving  immediately  over  them  have  remained 
firm  and  solid,  the  paving  between  the  ties  has  settled  slightly ,  without 
breaking  or  disturbing  the  concrete  holding  them  together.  This  track 
laid  in  Wabash  Avenue,  the  principal  street  of  the  city,  has  had  two 
years'  severe  service,  and  has  been  thoroughly  tested  in  every  particular, 
and  thus  practically  demonstrated  its  great  success  and  merit.  Vehicles, 
carriages  and  wagons  can  pass  along  the  rail,  and  turn  in  or  out  at  will, 
without  jar  or  wrenching.  It  can  be  crossed  at  right  angles,  or  at  any 
angle  with  equal  ease  and  comfort.  A  coutinuous  traffic  over  it  has 
caused  no  perceptible  wear,  and  the  cars  glide  over  it  without  oscilla- 
tion, as  smoothly  as  when  first  laid. 

Our  next  experience  with  T  rail  construction  was  in  a  street  paved 
with  asphalt,  where  a  half  mile  was  laid  in  the  fall  of  1892,  and  a  mile 
more  in  the  spring  of  1893. 

While  asphalt  presented  some  new  problems,  the  T  rail,  ties, 
joint  plates,  bonding  and  supplementary  wire  were  the  same  as  on 
Wabash  Avenue,  the  foundation  was  improved  by  making  it  of  con- 
crete, six  inches  below  the  ties.  This  broken  stone  concrete  was  also 
placed  between  the  ties,  and  up  to  a  point  to  allow  space  for  four 
inches  of  asphalt  packed  into  position. 

The  asphalt  was  brought  up  to  and  in  contact  with  the  rail  on  the 
outside  for  the  entire  distance  of  half  a  mile.  On  the  inside  of  the  rail 
for  the  first  half  mile  the  vitrified  brick  used  on  Wabash  Avenue,  with 
corner  cut  off  on  a  sloping  angle,  was  used  to  give  flange  space, 
and  between  the  two  ends  of  the  brick  asphalt  was  used  in  the  regular 
way.  On  the  last  mile  the  merits  of  the  Haydenville  blocks  having 
been  brought  to  our  "  attention  "it  was  decided  to  use  them  both  inside 
and  outside  of  the  rail,  and  while  it  makes  a  smoother  finish  to  the 
rail  than  the  brick  or  asphalt,  our  experience  proves  that  these  blocks 
do  not  have  the  wearing  qualities  of  the  brick.  This  track  and 
asphalt  paving  are  beautiful  in  finish,  and  of  unusual  strength  and 
smoothness.  It  is  a  genuine  pleasure  for  passengers  to  ride  over  this 
track,  for  there  is  no  motion  perceptible  except  the  forward  motion. 

Our  next  experience  with  T  rail  construction  was  during  the  year 
1893,  in  several  streets  paved  with  brick.  The  rail  was  sixty  pound 
Shanghai,  and  rail  plates,  bond  wire  and  supplementary  wire  were  the 
same  as  in  the  street  laid  in  asphalt.  The  foundation  was  six  inches 
broken  stone  concrete  below  these  ties,  and  about  five  and  a  half  inches 
additional  concrete  between  the  ties.  It  also  covered  slightly  the  top 
of  the  ties.    The  foundation  for  this  brick  track  was  further  improved  by 
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pouring  a  thin  wash  of  sand  and  cement  over  the  top  of  the  foundation 
before  placing  the  sand  cushion  thereon.  This  gave  the  foundation, 
track,  ties  and  concrete  a  solid  union.  The  brick  paving  was  laid  in  a 
manner  similar  to  that  on  Main  Street.  Instead  of  angle  cut  brick  for 
flange  space  Haydenville  blocks  were  placed  on  the  inside  of  the  rails, 
one  and  a  half  inches  distance  therefrom.  The  lower  part  of  the  space 
between  the  Haydenville  block  and  rail  was  filled  with  sand  concrete, 
rammed  down  tight.  On  top  of  this  an  inch  of  tar  was  placed.  The 
hollow  spaces  in  the  Haydenville  Block  were  filled  with  sand  con- 
crete before  placing  in  position,  and  the  space  in  the  center  of  the 
track  between  blocks  was  laid  with  vitrified  brick  in  the  regular  way. 
This  track  is  perfect  in  strength,  smoothness  and  durability.  A  year's 
experience  with  the  Haydenville  blocks  on  these  business  streets  show 
that  the  glazed  upper  service  wears  too  rapidly,  and  their  use  has  been 
entirely  discontinued. 

While  this  track,  just  described,  was  in  every  way  superior,  I  gave 
further  study  to  where  additional  improvements  could  be  made,  caus 
ing  the  following  changes:  1st,  to  use  a  heavier  rail  with  wider  head; 
2d,  to  substitute  metal  ties  for  wood;  3d,  to  secure  greater  rigid- 
ity and  evenness  in  rail  ends;  4th,  a  firm  and  permanent  hold  on  the 
rails  without  the  use  of  nuts  and  bolts;  5th,  in  paving,  a  better  brick 
and  of  such  shape  as  would  provide  better  flange  room  and  contact 
with  the  web  of  the  rail.  These  changes  brought  us  to  an  all  steel  T 
rail  track. 

Rail. — When  the  Illinois  Steel  Company,  brought  out  the  seventy- 
two  pound  Shanghai  T  rail  which  was  an  improvement  both  in  weight, 
strength  and  in  the  width  of  the  head  of  the  rail  over  sixty  Shanghai 
T  of  same  make  it  was  immediately  adopted  as  the  Company's  stand 
ard  and  was  used  in  our  latest  and  best  T  rail  track  construction.  The 
Shanghai  rails  of  this  company's  make  are  so  well  know  that  a  descrip- 
tion is  hardly  necessary,  but  as  this  paper  will  be  read  by  some  who 
have  not  seen  sections  of  them,  I  will  give  the  dimensions  of  the  sev- 
enty-two pound  rail.  The  rail  is  six  inches  high,  the  base  is  five  inches 
wide,  the  top  or  head  is  two  and  three  eighths  inches  in  width.  The  web 
from  where  the  turns  begin  is  three  and  one  half  inches.  The  long 
web  permits  the  rail  to  rest  on  the  ties  and  brings  the  top  of  rail  to 
proper  level  for  paving  with  brick,  asphalt  or  granite  blocks.  In 
this  track  the  rails  are  laid  broken  jointed.  The  seventy-two  pound 
rail  has  a  wider  head  which  gives  better  contact,  and  wider  bearing 
service  for  the  wheels.  The  edges  of  the  wheels  do  not  nick  or  chip 
out  as  with  the  lighter  rails  with  narrower  heads. 

Experience  with  the  narrow  head  rails  demonstrates  that  by  wear 
an  outer  flange  is  formed  on  the  wheel  and  that  this  outer  flange  is  very 
destructive  to  the  life  of  special  work  and  the  wheel.  The  wider  rail 
head  is  also  better  for  gravel  or  macadamized  streets  as  it  gives  no  op- 
portunity for  the  stones  lying  adjacent  to  the  rail  to  nick  the  outer  edge 
of  the  tread  of  the  wheel. 

Foundation. — The  foundation  of  a  track  is  to  a  larger  degree  than 
any  other  part  responsible  for  its  wearing  qualities,  and  this  fact  has 
not  been  lost  sight  of  in  our  work.  Good  rails,  ties  and  joints  cannot 
alone  make  a  track  or  properly  sustain  it  so  as  to  keep  it  level  and  give 
good  wearing  qualities;  therefore  under  the  all  steel  track  it  was  deter- 
mined to  place  a  heavy  foundation  of  the  best  material.  After  the 
necessary  excavation  the  ground  was  rolled  with  a  heavy  fourteen  ton 
steam  road  roller.  Then  eight  inches  of  broken  stone  concrete  was 
placed  in  position  and  allowed  to  set.  Then  the  rails,  ties  and  joints 
were  distributed  and  connected  together  and  when  the  track  is  com- 
pleted it  is  brought  to  the  required  grade  or  level  by  putting  blocks 
under  the  rails  at  intervals  to  bring  track  to  proper  grade.  Then  four 
inches  of  broken  stone  concrete  is  tamped  under  the  ties  and  under  the 
rails,  after  the  tamping  process  is  completed  the  inequalities  of  the 
surface  are  filed  with  concrete  and  the  whole  leveled  up  with  concrete 
over  the  top  of  the  ties  and  pounded  to  a  level  surface  with  a  wooden 
rammer  and  allowed  to  set. 

Ties. — The  ties  are  steel  and  double  corrugated  and  heavily  coated 
with  tar  while  hot,  and  being  made,  and  are  two  inches  high,  seven  inches 
wide  and  seven  feet  long  for  straight  line  work,  and  were  laid  fifteen 
inches  between  centers.  For  special  work  the  ties  vary  in  length  as 
the  necessities  require,  up  to  twenty  feet  or  more.  The  metal  of  the 
tie  is  one-half  inch  thick.  These  ties  were  manufactured  by  the  Dan- 
iels Steel  Tie  Company,  of  Youngstown,  O.  The  rails  rest  on  and  are 
fastened  to  the  ties  by  clamps  with  off  sets  to  fit  the  base  of  rail.  These 
clamps  are  secured  and  adjusted  to  the  top  of  the  tie  by  special  made 
bolts  with  oval  shoulder  and  is  inserted  from  bottom  of  tie  with  the 
head  below  and  the  nut  on  top,  which  permits  a  powerful  box  wrench 
being  used  to  draw  the  nuts  on  bolts  to  a  permanent  position. 

In  using  these  steel  ties  in  connection  with  the  Wheeler  rail  joint 


a  mechanical  difficulty  arose,  but  was  overcome  in  the  following  way, 
after  some  study:  The  Wheeler  joint  has  a  thickness  of  three  inches 
below  the  rail  base,  and  in  laying  track  with  broken  rail  joints  a  straight 
tie  would  not  answer.  At  first  we  thought  it  would  be  necessary  to 
use  a  wooden  tie  under  rail  joints,  but  by  devising  a  special  tie,  we 
were  able  tn  have  them  all  of  metal.  The  special  steel  tie  for  use 
under  joints  was  adjusted  to  the  necessary  levels,  by  bending  it  down 
in  the  center  three  inches  by  an  easy  off-set.  In  laying  the  track  these 
special  ties  were  easily  placed  in  position  and  gave  perfect  satisfaction. 
The  clamps  and  bolts  were  the  same  as  on  straight  line  work. 

Joints. — A  great  deal  of  attention  was  given  to  the  subject  of  se- 
curing a  good  rail  joint  for  this  all  steel  track,  and  after  examining 
many  devices  selected  the  Wheeler  rail  joint  made  at  Marion,  Ind.,  as 
it  did  away  with  the  bolts  and  nuts,  and  embodied  the  best  of  all  me- 
chanical principles — that  of  the  wedge.*  These  joints  at  that  time  had 
not  been  made  for  Shanghai  rails  or  for  steel  ties,  but  I  overcame 
these  difficulties  by  designing  a  new  joint  to  be  used  with  these  rails 
and  ties,  and  secured  in  this  new  pattern  more  bearing  surface  on  the 
tie,  by  having  the  bottom  of  the  joint  made  to  fit  the  corrugations  of 
the  tie.  The  joint  consists  of  two  parts,  one  of  which  is  keyed  on  to 
the  other.  The  larger  or  heavier  part  used  on  the  outside  of  rail  has 
two  lugs,  that  fit  in  the  angle  joint  holes  nearest  the  ends  of  rails.  After 
it  is  placed  in  position, the  lighter  part  is  keyed  on  with  a  large  maul  and 
it  holds  the  rails  rigid.  Then  the  tie  is  placed  under  joint  and  is  fast- 
ened to  it  in  the  regular  way,  with  the  exception  that  the  clamps  have 
longer  off-sets,  the  holes  in  the  ties  for  the  bolts  are  also  wider  apart, 
on  account  of  the  width  of  the  base  of  the  joint.  The  joint  has  corru- 
gations on  each  side  at  right  angles  to  the  rail,  which  gives  it  great 
strength.  The  joint  is  made  of  the  best  malleable  iron  and  weighs 
thirty-two  pounds  complete. 

Bond  and  Supplementary  Wire. — Iron  wire,  having  proved  un- 
serviceable and  unsatisfactory,  the  heaviest  copper  wire  was  used  in 
connection  with  this  steel  track.  Double  bonds  of  No.  0000  copper 
wire  were  used  at  each  rail  joint,  one  in  the  upper  and  one  in  the  lower 
part  of  the  web  of  rail.  These  bonds  were  soldered  and  connected  to 
the  No.  00  tinned  copper  supplementary  wire,  that  has  been  adopted 
as  standard. 

Paving. — When  the  foundation  is  completed  and  the  track  set  in  it, 
as  just  described,  nothing  remains  but  the  paving  to  complete  the  track 
and  street  for  use.  The  all  steel  track  was  laid  on  gth  Street,  a  busi- 
ness street  leading  from  Wabash  Avenue  or  Main  Street  to  the  Union 
Depot,  and  brick  was,  therefore,  selected  for  the  paving  material.  This 
brick  pavement  was  laid  as  previously  described,  and  needs  no  further 
description. 

As  the  use  of  Haydenville  block  has  been  abandoned  and  the  angle, 
nose-cut  brick  did  not  touch  the  web  of  the  rail,  I  designed  a  special 
shaped  brick  that  has  many  advantages,  combined  with  the  same  wear- 
ing qualities  as  the  brick  on  each  side  of  the  tracks,  as  sample  pattern 
of  brick  which  I  have  with  me  will  give  a  clear  understanding  as  to  its 
shape. 

Drainage. — In  the  earlier  laid  track  in  paved  streets,  rapid  and 
proper  drainage  of  the  tracks  was  not  provided  for.  The  paving  was 
crowned  to  the  center  of  the  track  and  followed  the  slope  of  the  streets, 
but  when  the  lowest  point  in  the  street  was  reached,  no  provision  was 
made  to  carry  the  water  quickly  to  the  sewer.  In  this  new  track, 
proper  provision  is  made  to  get  rid  of  the  water  from  rain,  snow  and 
street  sprinkling,  quickly  and  effectively.  In  the  center  of  each  track, 
at  the  lowest  point  in  the  grade  of  each  street,  an  eight-inch  sewer  pipe 
was  laid  to  the  sewer.  Over  the  top  or  opening  of  this  pipe,  in  the 
center  of  the  street,  is  placed  a  small  catch  basin  surmounted  by  a 
special  made  iron  grating.  The  water  flowing  down  the  track  and 
along  the  side  of  the  rails,  is  thus  rapidly  removed  and  a  simple  and 
effective  drainage  secured. 

Injury  to  track  !>y  vehicles  and  heavy  teaming.  —  On  our  track,  which 
is  standard  gauge,  four  feet  eight  and  a  half  inches  wide,  heavily  loaded 
vehicles  cannot  drive  along  it  and  get  the  benefit  of  the  smooth  metallic 
surface  as  in  the  case  with  girder  rails.  This  condition  is  a  great  im- 
provement, and  makes  a  saving  in  many  ways. 

First.  It  saves  an  immense  amount  of  money  in  repairing  the 
injury  and  wrenching  to  track,  and  rapid  wear  and  tear  thereto  caused 
by  vehicles,  and  particularly  heavily  loaded  wagons  turning  in  and 
out  and  driving  along  the  track. 

Second.  It  permits  a  quicker  and  more  frequent  car  service — . 
which  all  street  railway  men  know  means  time  and  money  by  giving 
the  cars  a  clear  track. 

These  are  great  advantages  and  will  be  best  appreciated  by  the 
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managers  of  the  lines  in  large  cities.  They  can  also  bear  testimony  to 
the  large  savings  effected  in  the  wear  and  tear. 

To  further  prevent  heavy  teaming  along  the  flange  spaces  of  our 
track,  and  at  the  same  time  make  the  wear  and  tear  on  the  street  pav- 
ing, which  we  are  required  to  maintain,  a  minimum,  the  following 
ordinance  was  passed  by  our  City  Council,  October  4,  1892  : 

"  An  Ordinance  Regulating  Heavy  Hauling  Over  and  Through 
the  Improved  Streets  of  the  City  of  Terre  Haute. 

"  Be  it  ordained  by  the  Common  Council  of  the  City  of  Terre  Haute, 
that  it  shall  be  unlawful  for  any  person  to  drive  or  cause  to  be  driven 
or  permit  his  or  her  servant  to  drive  upon  any  street  or  alley  paved 
with  wood,  stone,  brick  or  asphalt,  any  wagon  or  other  vehicle  having 
upon  it  weight  which,  together  with  the  weight  of  the  wagon  or  vehicle, 
shall  exceed  four  thousand  pounds  (4,000)  and  less  than  seven  thousand 
pounds  (7,000)  unless  the  tires  upon  such  wagon  or  vehicle  shall  be  at 
least  three  inches  in  width;  nor  shall  any  such  wagon  or  vehicle  having 
upon  it  a  weight  which,  together  with  the  weight  of  the  wagon  or  vehi- 
cle, shall  exceed  seven  thousand  pounds  (7,000)  be  so  driven  in  or  upon 
any  such  paved  street  or  alley,  unless  the  tires  on  such  wagon  or  vehicle 
shall  be  at  least  three  and  one-half  inches  (3  1-2)  in  width. 

"  Section  2.  Any  person  who  shall  violate  any  of  the  provisions  of 
this  ordinance  shall,  upon  conviction  therefor  be  fined,  and  forfeit  and 
pay  not  less  than  five  dollars  ($5.00),  nor  more  than  fifty  dollars 
($50.00). 

"Section  3.  This  ordinance  shall  take  effect  and  be  in  full  force 
and  effect  on  and  after  December  r,  1892." 
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Before  tests  were  made,  the  trackway  was  carefully  calibrated  as 
regards  time  for  traveler  to  go  from  top  to  bottom  and  the  intermedi- 
ate points,  resulting  in  knowing  the  time  to  one-hundredth  of  a 
second.  The  tests  were  conducted  across  the  bus  bars  of  the  switch- 
board of  the  Camden  Horse  Railroad  Company,  Camden,  N.  J. 
Average  voltage,  515  volts. 

Before  throwing  a  fuse  in  circuit,  a  water  rheostat  was  set,  using 
a  Weston  ammeter  for  this  purpose,  so  that  the  current  desired  would 
flow  through  the  fuse,  when  the  circuit  was  completed  by  the  traveler 
on  the  trackway. 

The  different  size  fuse  wires  were  subject  to  the  following  limita- 
tions: The  time  of  the  traveler  running  full  length  on  the  trackway  1.5 
seconds;  the  current  ranging  from  20  to  130  amperes  in  ten  ampere 
steps. 

The  smaller  fuse  wires  would  fuse  with  the  minimum  current  of 
twenty  amperes,  and  in  all  instances  inside  of  the  1.5  second  limit. 
Consequently,  the  curves  show  a  wide  range,  but  in  the  larger  size 
wires,  a  greater  current  was  required  to  fuse  the  wires  in  the  1.5 
second  limitation;  consequently,  the  curves  given  for  the  larger  fuse 
wires  show  less  and  less  range  as  the  fuse  wires  increase  in  size. 

In  order  to  strike  an  average,  the  tests  were  repeated,  under  sim- 
ilar conditions  as  regards  current  and  gauge  wire,  with  a  three  inch 
horizontal  fuse,  a  six  inch  vertical  fuse,  both  of  which  were  connected 
to  a  standard  form  of  fuse  block,  also  a  four  and  a  half  inch  fuse,  the 
average  in  length  of  the  three  inch  and  the  six  inch,  was  employed 
connected  in  a  specially  constructed  fuse  block  which  absolutely  pre- 
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In  closing  this  report,  gentlemen,  I  wish  to  thank  you  for  your 
attention,  and  at  the  same  time  express  the  hope  that  it  will  prove,  as 
it  was  intended,  a  good  guide  to  you  in  securing  that  very  necessary 
condition  for  successful  and  economical  operation — perfect  track. 

Before  closing  I  wish  to  call  your  attention  to  the  fact  that  through 
the  kindness  of  The  Paige  Iron  Works  Company,  I  am  enabled  to  show 
you  in  the  Exhibition  Hall  a  sample  of  our  special  track  work  made  of 
seventy-two  pound  Shanghai  steel  rail  and  laid  on  the  Daniels  steel 
ties,  as  we  lay  it,  also  samples  of  Wheeler  rail  joints,  attached  and 
unattached  to  rails.  Also  a  crude  sample  of  our  brick  paving.  This 
sample  is  not  as  correctly  or  as  smoothly  laid  as  we  lay  it  in  Terre 
Haute,  but  as  I  did  not  reach  Atlanta  in  time  to  supervise  the  laying, 
it  would  be  unreasonable  to  expect  unskilled  hands,  without  guidance, 
to  lay  it  as  our  experienced  employes  do. 


Special  Paper  on  "Destructive  Arcing  of  500  Volt 

Fuses." 

By  W.  E.  Harrington. 

The  destructive  effects  of  the  arc  accompanying  the  opening  of 
500  volt  circuits  with  switches,  lightning  arresters  and  fuses,  has  led  the 
writer  to  inquire  into  this  phenomenon,  particularly  in  reference  to  fuse 
practice.  A  series  of  carefully  conducted  tests  were  made  to  find  the 
relation  between  the  fusing  currents  of  different  size  copper  wires, 
ranging  from  No.  30  to  No.  21,  B.  &  S.  gauge,  the  time  required  to 
open  the  circuit,  and  to  what  extent  the  arc  contributed  to  the  time 
required. 

An  inclined  trackway  was  constructed,  having  two  copper  tracks 
upon  which  a  traveler,  consisting  of  a  block  of  hard  wood  having  cop- 
per plates  in  contact  with  the  tracks,  could  run,  the  circuit  from  rail  to 
rail  of  the  track  being  completed  through  an  electro-magnet  on  top  of 
the  traveler.  Parallel  with,  and  alongside  of,  the  track  was  a  raised 
board,  on  which  a  paper  was  attached.  An  impress  was  made  on 
paper  by  a  lever  on  the  traveler,  when  released  by  electro-magnet, 
owing  to  stoppage  of  current. 


vented  any  arcing  of  the  terminals.  In  other  words,  the  fusing  of  the 
fuse  wire  could  not  burn  the  terminals  to  which  it  was  attached. 

The  results  with  a  few  of  the  fuse  wires  are  recorded  graphically 
in  the  accompanying  charts  and  give,  therefore,  the  time  required  in 
fractions  of  a  second  for  the  circuit  to  be  opened  under  identically  similar 
conditions  as  regards  current  and  gauge  of  wire  for  a  three  inch,  a  six 
inch  unprotected  and  a  four  and  a  half  inch  protected  terminal  fuse. 

The  curves  as  given  in  chart  No.  3  for  No.  28  B.  &  S.  copper  wire, 
illustrates  excellently  the  erratic  character  of  the  fusing  of  wires  under 
conditions  as  observed  in  the  practice  of  to-day. 

The  time  required  to  open  a  protected  terminal  fuse  wire  becomes 
less  and  less  as  current  increases  and  grows  less  regularly,  showing 
that  a  regular  law  is  followed.  The  curve  is  an  hyperbola  having  its 
asymptotes  for  its  axes,  and  the  equation  for  it  is  xy—\^  for  No.  28 
copper.  Whereas,  the  two  unprotected  terminal  fuses  are  uncertain 
and  show  in  a  very  pronounced  manner  wherein  the  terminals  contrib- 
ute to  this  end,  the  conclusion  one  is  forced  to  draw  is  that  a  fuse  wire 
in  practice,  when  it  fuses,  does  not  do  as  it  was  intended  to,  open  the 
circuit,  but  establishes  a  condition,  though  the  time  may  be  limited, 
wherein  the  terminals  act  as  a  magazine  to  furnish  the  gas  through  which 
the  circuit  is  continued.  The  curves  throughout  do  not  show  any  su- 
periority of  the  six  inch  fuse  over  the  three  inch.  Looking  at  the  re- 
sults in  comparison,  as  given  by  the  Board  of  Fire  Underwriters,  which 
is  attached  to  this  paper,  the  very  point  they  should  have  observed,  to 
wit,  the  continuance  of  the  arc  through  but  a  short  period  of  time,  at 
the  expense  of  the  terminals,  and  the  possibility  of  the  vicious  gas  thus 
generated,  coming  in  contact  with  other  circuits  and  establishing  other 
and  more  serious  conditions,  such  as  short  circuits  and  possible  fires. 

Not  to  be  misunderstood,  while  the  tests  as  are  herein  recorded 
show  no  superiority  of  the  six  inch  unprotected  terminal  fuse  wire  over 
the  three  inch  unprotected  terminal  fuse  wire,  the  six  inch  fuse  wire  is 
unquestionably  safer  when  conditions  are  more  extreme,  such  as,  for  in- 
stance, when  a  short  circuit  occurs. 

The  determining  factor  in  this  matter  of  fuses  is  :  What  are  the 
conditions  required  to  protect  against  absolute  short  circuits  across  the 
bus  bars  of  a  large  power  station,  500  volt  switchboard  ?    Tests  are 
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conducted  showing  how  fuses  act  under  conditions  that  are  predeter- 
mined, certain  currents  which  are  made  to  flow,  etc.,  but  you  never  see 
anything  published  or  advice  given  in  this  matter  of  fuses  for  the  con- 
dition which  really  occurs  the  most  frequently,  that  is,  absolute  short 
circuits.  The  Board  of  Fire  Underwriters'  report,  herewith  attached, 
give  the  different  length  fuse  blocks  required  for  10  amperes,  20,  30,  40, 
and  so  on. 

Now  the  requirements  and  limitations  as  prescribed  in  the  Board 
of  Fire  Underwriters'  report  are  true  and  perfectly  safe  when  the  fuse 
"  blows  "  under  the  conditions  as  outlined  in  the  tests,  as  made  by  the 
committee  appointed  to  make  such  tests. 

But  on  an  absolute  short  circuit  across  bus  bars,  as  above  stated,  a 
10  ampere  fuse  block  constructed  as  specified,  will,  instead  of  protect- 
ing one  when  most  in  need  of  such  protection,  burn  up  in  the  most 
vicious  way,  and  will  open  magnetic  cut-outs  in  a  power  station  requir- 
ing currents  up  to  a  1,000  amperes,  to  open.  Understand,  the  fuse  does 
not  itself  do  this,  but  the  arc  established  at  the  expense  of  the  termi- 
nals is  the  immediate  and  sole  cause,  and  the  circuit  must  be  opened 
elsewhere.  As  stated,  the  magnetic  cut-outs,  above  referred  to,  open 
the  circuit. 

This  matter  of  arbitrarily  adopting  a  series  of  fixed  dimensions  and 
connections,  under  which  fuses  are  to  be  used,  is  absurd. 

The  conclusions  one  is  forced  to  draw  from  the  above  tests  and 
the  general  literature  upon  the  subject  of  fuses,  are  as  follows: 

First.  The  proper  and  only  fuse  block  to  be  used  is  one  having 
protected  terminals. 

Second.  That  fuse  blocks  should  be  furnished  so  that  the  terminals 
would  not  be  burned  under  conditions  approaching  an  absolute  short 
circuit  across  the  bus  bars  of  a  500  volt  power  station. 

Third.  That  magnetic  cut-outs  are  immeasurably  preferable  under 
all  circumstances. 


APPENDIX. 

REPORT  OF  UNDERWRITERS'  INTERNATIONAL  ELECTRIC  ASSOCIATION. 

The  following  data  give  the  maximum  length  between  terminals 
at  which  arcing  occurs,  the  minimum  lengths  at  which  no  arcing  was 
observed  and  the  safe  lengths  on  500-volt  circuits  for  fuses,  whose 
melting  points  are  identical  with  the  various  current  strengths  desig- 
nated. 
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arcing  occurred. 

no  arc  was  observed. 
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Special  Paper  on  "The  Use  of  the  Booster  on 
Electric  Railway  Circuits." 


By  J.  H.  Vail  and  S.  H.  Wynkoop. 


The  question  of  investment  in  copper  is  one  which  has  always 
been  a  bugbear  to  the  street  railway  manager,  and  is  to-day  the  most 
serious  problem  confronting  the  operating  company,  inasmuch  as  it 
tends  to  restrict  the  extension  of  long  distance  lines  for  serving 
suburban  traffic.  Since  the  cost  of  copper  for  a  given  service  increases 
directly  as  the  square  of  the  distance,  the  necessary  investment  becomes 
prohibitory  when  the  line  extends  more  than  three  or  four  miles  from 
the  station. 

Railway  generators  and  motors  are  becoming  more  satisfactory  ; 
we  are  still  allowed,  in  the  absence  of  a  conduit  system  inspiring  con- 
fidence, to  suspend  our  trolley  wires  overhead  ;  and  in  some  cities  the 
authorities  will  look  the  other  way  while  we  string  cables  as  large  as 
hawsers  from  pole  to  pole,  in  pairs,  in  dozens,  and — if  poles  could  be 
found  to  stand  the  strain — probably  in  scores. 

Even  then  we  are  not  happy.  The  power  house  site  is  usually 
chosen,  so  far  as  circumstances  will  permit,  with  reference  to  convenient 


coal  delivery  and  the  distribution  of  traffic.  In  the  heart  of  the  city 
crowded  streets  render  slow  speed  imperative  ;  in  the  suburbs,  where  a 
clear  track  invites  to  rapid  transit,  the  pressure  is  low — usually 
abominably  so.  In  fact,  the  writers  have  in  mind  a  city  not  far  from 
the  metropolis,  where  two  motor  cars  are  run  upon  a  single  car's  time  ; 
and  they  have  witnessed  the  fading  out  of  the  electric  headlights  as  the 
two  cars  started  out  together.  The  reduced  voltage  was  in  this  case 
self-evident  ;  and  the  net  horse  power  secured  to  move  the  cars  was 
probably  less  than  half  the  proportionate  amount  originally  generated 
in  the  station.  The  loss  in  transmission  does  not  require  further 
demonstration. 

Accurate  tests  show  that  the  commercial  efficiency  of  the  street 
railway  motor  at  normal  voltage  is  78  per  cent.,  while  at  two-thirds  of 
the  normal  it  is  only  fifty-two  per  cent.  We  all  undoubtedly  recognize 
the  fact  that  the  resultant  effects  of  too  little  copper  show  up  to  the 
non  expert  traveling  public  in  slow  speed  and  dimming  of  lamps  ;  but 
to  the  railway  company  the  results  are  actual  losses — decreased  traffic 
and  increased  coal  bill  ;  which  is  the  direct  opposite  of  what  we  desire. 
In  other  words,  instead  of  aiming  at  the  greatest  receipts  for  the  least 
expenditure,  we  are  actually  getting  least  receipts  for  greatest  expend- 
iture. 
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DIAGRAM  I. 

INITIAL  COST  OF  STEAM  AND  GENERATING  PLANT,  COPPER  AND  SPECIAL 
APPARATUS  FOR  DELIVERING  20O  AMPERES  AT  500  VOLTS. 


The  usual  remedy  suggested  is  :  Use  more  copper.  Very  good. 
But  if  the  owners  of  the  road  are  already  groaning  under  the  weight  of 
the  copper  mine  that  has  been  saddled  upon  them,  together  with  the 
cash  invested  therein;  if  they  live  in  constant  fear  that  they  will  be 
forced  to  place  all  feed  wires  in  large  cities  underground,  what  then? 

Leaving  out  of  this  discussion  improvement  in  generating  station,  car 
equipment  and  track,  we  must  look  for  higher  economy  to  the  alteration 
of  our  methods  of  electrical  distribution,  adopting  such  as  will  prove, 
after  careful  comparison,  to  be  of  least  first  cost,  of  reasonably  high 
commercial  efficiency,  of  interchangeability  on  different  divisions  of 
the  system,  and  of  practically  automatic  action. 

We  are  in  need  of  a  marked  advance  over  present  practice  in  this 
direction,  and  must  devise  some  method  of  distribution  that  shall  give 
better  and  more  economical  service  over  a  large  area,  and  which  shall 
at  the  same  time  enable  us  to  reach  out  from  the  power  station  to  dis- 
tances at  present  inaccessible. 


November,  1894.] 
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The  alternating  current  system,  which  has  done  so  much  to  develop 
the  distribution  of  electricity  for  lighting  by  incandescence,  has  not  yet 
reached  that  stage  of  eminent  perfection  in  motive  power  service  which 
will  warrant  us  in  admitting  its  value  for  railway  work  at  the  present 
time. 

Another  method  which  might  be  suggested  is  one  which  contem- 
plates the  use  of  motor  generators  located  at  intervals  along  the  line 
and  actuated  by  high  tension  currents.  Such  a  system  must  be  auto- 
matic under  all  conditions  of  load  and  short  circuits,  working  with  cool 
bearings  and  not  requiring  careful  attendance.  This  scheme  also  re- 
quires practical  development. 

The  well  known  booster  system,  invented  by  Mr.  W.  S.  Barstow, 
and  applied  by  him  with  great  success  to  the  feeders  of  constant 
potential  electric  lighting  plants  covering  large  areas,  is  worthy  of  our 
careful  investigation,  as  it  promises  to  offer  a  practical  aid  to  the  eco- 
nomic solution  of  what  may  be  called  the  medium  longdistance  electric 
railway  problem. 

With  direct  feeding  we  can  overcome  the  loss  in  transmitting 
energy  only  by  incurring  the  heavy  cost  of  copper  as  a  first  investment. 
With  the  booster  system,  we  overcome  the  loss  in  transmission  by  in- 
curring the  cost  of  operation  of  a  machine  which  shall  automatically 
raise  the  initial  voltage  above  that  of  the  bus  bars  by  an  amount  which 
may  exactly  equal  the  drop  in  potential  on  the  feeder  at  that  instant. 

When  using  this  machine,  we  calculate  our  feeder  for  ampere 
capacity  only,  and  constantly  maintain  the  pressure  at  the  service  end 
of  the  feeder  equal  to  the  pressure  at  the  bus  bars,  irrespective  of  the 
length  of  the  feeder  or  the  load. 

In  any  given  instance,  the  cost  of  a  direct  feeder  increases  as  the 
square  of  the  distance,  while  the  cost  of  the  booster  feeder  is  directly 
proportional  to  the  number  of  miles.  These  characteristics  of  the  latter 
system  result  in  a  reduction  of  first  cost  of  from  25  to  75  per  cent.,  as 
compared  with  the  first  cost  of  the  ordinary  direct  feeding  methods  of 
our  present  practice;  and  it  thereby  becomes  possible  for  numerous 
electric  street  railway  companies  to  extend  their  lines  into  suburban 
localities,  from  ten  to  twenty  miles  distant  from  the  power  station,  at 
the  same  time  retaining  the  investment  within  reasonable  limits. 

In  order  to  present  these  in  a  manner  easily  comprehensible,  we 
can  readily  establish  equations  for  the  two  systems  to  be  compared; 
and  then,  by  assuming  certain  accepted  values,  plot  the  results.  Let 

Cj^Current  delivered  to  trolley  wire. 

V  =  Voltage  at  generator. 

Vj  =  Voltage  at  trolley  wire. 

V2  =Voltage  of  booster. 

Eg= Efficiency  of  generating  apparatus. 

Eb  =  Efficiency  of  booster. 

E'  ^Operating  expenses  for  direct  feeding — coal,  oil,  water,  waste, 
engineers,  firemen,  and  interest  on  so  much  of  the  steam  generating 
and  transmission  plant  as  is  due  to  the  feeder  under  consideration. 

E'  =  Operating  expenses  for  booster  feeding — details  as  before. 

M  =Length  of  feeder  in  miles. 

m  =Circular  millage  of  feeder. 

$  =  Initial  cost  of  as  much  of  the  steam  generating  and  transmis- 
sion plant,  as  is  due  to  the  feeder  under  consideration. 
I  =Per  cent,  interest  on  investment. 
D  =Per  cent,  depreciation  on  investment, 
s  =Cost  of  steam  plant  per  h.  p. 
g  =Cost  of  generating  plant  per  K.  W. 
b  =Cost  of  booster  per  k.  w.  output, 
k  =Cost  of  insulated  wire  per  pound. 

p  =Cost  of  placing  544  ft.  No.  0000  wire,  including  insulators,  pins, 
cross  arms,  sundry  hardware  and  labor— 5  per  cent,  allowance  for  sag. 

z  =Cost  of  supplying  one  horse  power  per  year,  in  quanties  of  over 
ioo  H.  p. 

Then  for  direct  feeding 
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And  for  booster  feeding 
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values 

in  Eq.  I. 

C  = 

200 

V  = 

500 

V  = 

550 

s  = 

45 

Eg  = 

•95 

g  = 

25 

K  = 

•13 

P  = 

75 

We  have 


$  =  9735  +  1374  Ms 


(III.) 


Substitute  the  same  values  in  Eq.  II  assuming  211600  as  the 
value  of  m,  taking  Eb — .90,  and  finding  an  expression  for  V2  in  terms 
of  M,  we  get 

$  =  8732  + 2857  M  (IV.) 

In  order  to  graphically  represent  the  relation  between  initial  in- 
vestments in  the  two  methods  of  feeding  under  discussion,  Eq.  I.  and 
II.  have  been  solved  for  varying  values  of  M  from  I  to  30,  and 
the  results  plotted  on  Diagram  I.  An  inspection  of  this  diagram  shows 
at  once  the  immense  superiority  of  the  booster  system  over  the  direct 
feeding  in  cases  where  the  first  cost  is  the  essential  feature.  It  will  be 
noted  that  the  curves  have  been  carried  out  for  the  entire  thirty  miles, 
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DIAGRAM  II. 

OPERATING  EXPENSES  OF  PLANT  DELIVERING  200  AMPERES  AT  500  VOLTS, 
INCLUDING  COAL,  OIL,  WASTE,  WATER,  LABOR  ;  AND  INTEREST 
AND  DEPRECIATION  ON  THE  INVESTMENT. 


without  regard  to  the  practical  voltage  limit  indirect  current  machines, 
or  the  point  at  which  the  cost  of  operating  an  independent  station 
becomes  less  than  operating  from  the  main  station. 

Diagram  I.  shows  that  for  distances  greater  than  one  and  one  half 
miles  it  will  cost  less  to  instal  a  booster  system  than  to  place  copper 
and  machinery  in  the  usual  manner  for  feeding  direct.  In  cases  where 
the  motive  power  is  water,  costing  little  or  nothing  per  horse  power, 
these  curves  give  at  once  the  relative  economy  of  the  two  methods  ; 
but  ordinarily  on  the  account  of  the  consumption  of  coal,  the  loss  in 
the  line  (represented  in  the  new  method  by  the  power  required  to 
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operate  the  booster)  becomes  an  important  factor  in  the  discussion  ; 
and  it  is  necessary  to  establish  equations  for  the  operating  expenses, 
taking  into  account  the  fixed  charges  of  interest  and  depreciations  on 
the  investment,  as  well  as  the  cost  of  furnishing  the  required  power. 

The  following  equations  will  enable  us  to  determine  these  values 
for  different  distances  : 

Direct  feeding  : 


cx  C,  (V-VJ 


746 
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-z+$(I  +  D) 

c,  v2 


E"  = 
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(VI.) 


wonderful.  A  few  specific  instances  are  noted,  in  the  confident  belief 
that  the  suggestions  thus  thrown  out  will  impel  each  and  every  electric 
railway  manager  to  personally  investigate  this  system,  with  a  view  to 
ascertaining  exactly  how  far  it  would  prove  of  advantage  when  applied 
to  his  particular  road. 

Ordinarily  in  calculating  copper  for  distribution,  we  are  obliged  to 
allow  for  special  features  influencing  traffic,  such  as  ball  grounds,  race 
tracks,  picnic  groves,  etc.  As  there  is  seldom  any  necessity  for  bunch- 
ing cars  at  all  these  points  simultaneously,  and  as  the  various  features 
are  usually  scattered,  it  follows  that  at  all  times  one  or  more  of  the 
feeders  is  lying  comparatively  idle.  Under  the  plan  suggested,  the 
copper  is  figured  for  average  conditions,  and  a  booster,  placed  in  the 
station,  is  arranged  to  be  thrown  immedately  upon  any  feeder  which 
may  become  burdened  with  an  excessive  load. 


z  +$(I  +  D) 


Making  the  same  substitutions  in  Eq.  V  and  VI  as  were  made  in 
I  and  II,  placing  (I  -)-  D)  =  .io,  and  remembering  that  $  varies  accord- 
ing to  the  method  and  distance  under  discussion,  we  get 


E' 
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(VII.) 
(VIII.) 


Diagram  II.  represents  these  equations  plotted  for  varying  values 
of  M,  being  taken  at  40. 

The  intersection  of  the  upper  curve  with  the  upper  straight  line  is 
the  point  at  which  the  booster  system  costs  as  much  to  operate  as  does 
the  direct  system.  This  distance  we  find  to  be  twelve  and  one-half 
miles.  For  shorter  distances,  direct  feeding  is  more  economical,  while 
for  longer  distances  the  booster  system  has  an  absolute  advantage. 
Now,  the  assumption  upon  which  Eq.  V.  and  VI.  were  solved,  is  a 
feeder  constantly  loaded  to  its  maximum  capacity.  The  absurdity  of 
this  assumption  is  apparent  when  one  considers  the  actual  conditions 
which  obtain  in  railway  work  ;  the  average  load  on  the  feeder  during 
the  entire  year  will  be  more  nearly  one-third  or  one-quarter  of  the 
maximum.  We  have  therefore  established  and  plotted  equations 
similar  to  V.  and  VI.,  for  ^2  and  %  load,  and  the  resultant  curves 
are  shown  on  Diagram  II.,  in  order  to  afford  ready  means  of  com- 
parison. 

A  careful  study  of  these  diagrams  demonstrates  in  what  the 
economy  of  the  booster  system  consists.  While  the  method  we  have 
outlined  may  seem  like  robbing  Peter  to  pay  Paul,  it  must  be 
remembered  that  in  direct  feeding  there  is  a  large  amount  of  capital 
invested  in  the  pole  line,  accruing  interest  day  and  night,  in  storm  and 
sunshine,  irrespective  of  the  traffic  on  the  line  ;  while  with  booster 
feeding,  the  interest  on  copper  investment  is  nominal,  the  power  re- 
quired to  drive  the  booster  itself  being  proportional  to  the  load  on  the 
line.  Thus  we  can  readily  understand  why ,  under  the  conditions  given, 
with  an  average  load  of  one-quarter  the  maximum,  the  booster  system 
is  absolutely  more  economical  than  the  direct  feeding  system  for 
distances  over  four  and  one-half  miles. 

The  equations  here  laid  down  will  serve  to  answer  any  questions 
that  may  arise  as  to  relative  first  cost  or  operating  expense.  It  has 
been  impossible  to  represent  results  derived  under  varying  conditions 
without  multiplying  the  diagrams  indefinitely.  All  calculations  have 
been  based  upon  the  most  recent  methods  of  rail  bonding  and  track 
feeding  ;  and  the  assumption  that  the  resistance  of  the  return  circuit  is 
equal  to  that  of  the  outgoing  circuit  is  therefore  perfectly  safe. 

It  may  occur  to  some  that  the  installation  of  a  special  high  voltage 
generator  to  supply  the  feeder  in  question  would  be  a  simpler  method 
of  reducing  the  copper;  but  a  cognizance  of  the  enormous  variations  in 
drop  under  extreme  changes  in  load,  on  a  long  feeder  calculated  for 
ampere  capacity  only,  leads  at  once  to  the  discarding  of  such  a  scheme 
until  such  time  as  manufacturers  can  furnish  efficient  generators  over- 
compounded  from  50  to  150  per  cent. 

The  adaptability  of  the  booster  to  railway  work  of  all  kinds  is 
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DIAGRAM  III. 

COMPARISON   BETWEEN    DIRECT  AND    BOOSTER  FEEDING   FOR  RAILWAYS. 
RESISTANCE  OF  RETURN  CIRCUIT  (RAILS)  =  RESISTANCE  OF  FEED- 
ER.    ALLOWANCE    FOR  WEIGHT  OF  INSULATION  =  1$%. 
ALLOWANCE  FOR  SAG  =  $%.   SHOWING  THE  IN- 
VESTMENT SAVED  IN  WEIGHT  OF  COPPER 
BY  MEANS  OF  THE  BOOSTER  SYSTEM. 

Another  feature  of  this  system,  which  makes  for  economy ,  becomes 
prominent  on  long  suburban  lines  forced  to  run  an  infrequent  schedule 
late  at  night.  On  such  a  road  the  booster  may  be  shut  down  and  cut 
out  of  circuit  entirely  when  the  load  on  the  long  distance  feeder  drops 
to,  say,  one-quarter  of  the  maximum,  depending  upon  the  amount  of 
copper  in  the  line. 

If  this  suburban  line  extends  to  a  park  or  pavilion  which  is  open 
only  during  the  summer  months,  the  advantage  of  the  booster  over 
direct  feeding  is  enormous,  since  the  investment  on  a  booster  lying 
idle  is  a  small  fractional  part  of  the  interest  on  the  idle  copper  of  a 
direct  feeder. 

On  many  roads  already  in  operation  the  copper  in  the  line  has 
proven  entirely  insufficient,  and  the  erection  of  additional  feeders  is 
contemplated.  Would  it  not  be  worth  while  to  consider  the  installa- 
tion of  a  booster  at  one-tenth  the  cost  of  the  extra  copper,  provided 
calculations  showed  the  economy  of  operating  the  two  systems  to  be 
equal? 

In  the  progress  of  electric  railways,  as  in  the  growth  of  cities, 
development  frequently  fails  to  follow  the  lines  predicted  for  it.  It 
therefore,  happens  that  many  a  road  to-day  is  worrying  along,  the 
victim  of  misplaced  judgment — and  copper.  In  many  instances  the 
adoption  of  a  booster  and  a  redistribution  of  the  present  copper,  will 
remedy  the  evil  in  the  most  economical  manner. 

In  large  cities  such  as  Boston,  Brooklyn  and  Philadelphia  the  tons 
of  copper  could  in  this  way  be  largely  reduced,  with  a  gain  at  the  same 
time  in  uniformity  of  pressure. 
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The  Thirteenth  Annual  Meeting:  of  the  American 
Street  Railway  Association  was  held  in  Machinery  Hall, 
Piedmont  Park,  Atlanta,  Ga.,  Oct.  17-19,  1894. 

President  Henry  C.  Payne,  of  Milwaukee,  Wis.,  called 
the  meeting;  to  order  and  introduced  Hon.  W  J.  Northen, 
Governor  of  Georgia,  who  said  : 

"Mr.  President  and  Gentlemen  of  the  Convention. — Just  before  I 
retired  last  night,  I  was  caught  over  the  telephone  by  the  president  of 
the  Atlanta  Street  Railway,  who  requested  me  to  meet  you  at  this  hour 
and  speak  some  words  of  welcome  for  the  state  to  the  officers  and 
members  of  this  Convention.  I  attempted  to  excuse  myself  by  saying 
that  much  important  business  in  my  office  demanded  my  attention,  and 
I  could  not  spare  the  time.  He  replied  that  no  business  in  my  office 
could  be  more  important  to  this  state  than  the  organization  you  rep- 
resent and  I  must  lay  aside  all  business  and  come.  I  reminded  him 
that  I  had  only  ten  more  days  of  service  and  I  could  not  do  less  than 
utilize  every  moment  if  I  cleared  my  table  for  the  incoming  of  my  suc- 
cessor. He  replied  that  the  state  could  wait  in  its  minor  interests 
while  it  gave  due  consideration  to  the  higher  claims  of  this  Convention 
upon  its  general  interests  and  future  development.  It  did  not  avail  with 
him  that  I  had  already  anticipated  his  interest  and  written  you  words  of 
welcome,  now  being  circulated  through  the  Convention.  He  insisted 
that  I  must  give  personal  recognition  of  your  presence  and  your 
work. 

I  am  here,  therefoie,  more,  it  would  seem,  by  the  command  than 
the  invitation  of  the  president  of  the  Atlanta  Street  Railway  Company 
to  bid  you  welcome  to  the  state  and  to  the  South.  The  people  of  Atlanta 
have  learned  that  when  Joel  Hurt  touches  the  button  "  we  must  do  the 
rest."  (Applause.) 

Now  that  I  am  here,  Mr.  President,  speaking  for  my  state  and  my 
section,  I  give  you  glad  greeting.  I  apprehend  that  many  of  you  have 
never  before  visited  the  state  and  possibly  not  the  South.  We  are  glad 
to  have  you  here,  that  you  may  know  for  yourselves  the  attractive  ad- 
vantages of  the  South. 

This  ideal,  balmy  day  is  fully  representative  of  our  delightful, 
health  giving  climate.  Many  of  you,  I  dare  say,  expected  to  find  us 
living  in  the  tropics  It  may  surprise  you  to  know  that  the  hottest  day 
I  have  experienced  in  five  years,  I  found  last  June  in  Toronto,  Can., 
and  the  next  highest  temperature,  last  August  in  Nebraska.  1  had  the 
honor,  upon  that  last  occasion,  to  make  an  address  to  a  large  assem- 
blage of  people,  with  the  thermometer  107  degs.  on  the  outside,  and 
205  degs.  under  my  vest,  when  the  temperature  for  my  estate,  on 
that  day,  was  only  go  degs.  In  colder  climates  than  ours,  this  is  na- 
ture's compensation  for  the  growth  and  development  of  crops.  The  heat, 
in  short  summers,  must  be  intensified;  whereas,  with  us  it  is  greatly 
diminished  because  of  greater  length  of  time  for  utilization. 

We  are  glad  to  have  you,  personally,  know  about  the  variety, 
abundance  and  richness  of  our  agricultural  products,  our  mineral,  tim- 
ber and  industrial  resources. 

We  give  you  especial  welcome  upon  these  special  grounds  so  that, 
impressed,  as  you  will  necessarily  be,  by  the  preparations  in  progress 
for  the  coming  Cotton  States  &  International  Exposition,  you  will 
not  only  advertise  abroad  its  possibilities  and  its  attractions,  but  you 
will  return  next  year  and  bring  with  you  your  friends  to  look  upon  its 
splendid  magnificence  and  share  the  benefits  to  come  from  its  exhibits. 

We  receive  you  gladly  into  our  state  because  we  want  you  to 
know  our  people  better — warm  hearted,  hospitable,  genial,  cultured, 
progressive  and  true,  the  equals  of  any  among  the  civilized  nations  of 
the  earth. 

Again,  we  are  glad  to  have  you  visit  us  that  you  may  know  the 
financial  and  business  conditions  of  the  South.  Did  you  know  that,  dur- 
ing the  recent  financial  distress  that  came  upon  our  common  country,  we 
had  fewer  bank  and  business  failures  at  the  South  than  in  any  other 
section  of  the  Union  ?  Did  you  know  that  the  South  owes  less  money 
than  any  other  division  of  slates?  The  average  land  mortgage  indebt- 
edness for  fourteen  states  at  the  South  is  only  $33,000,000,  while  the 
same  indebtedness  for  fourteen  states  at  the  North  amounts  to  $334,- 
000,000.    The  average  annual  interest  for  these  states  at  the  South  on 


this  mortgage  indebtedness  is  $^,600,000;  for  the  corresponding  states 
at  the  North  is  $2r ,900,000.  The  average  per  capita  of  this  indebted- 
ness for  the  South  is  $25,  while  for  the  North  it  is  $129.  I  do  not 
desire  to  make  odious  comparisons,  but  it  is  due  us  of  the  South  to  say 
that  the  State  of  Kansas  has  under  mortgage  26  000,000  acres  of  land  — 
more  than  the  five  Southern  states  counted  together,  Alabama,  Ar- 
kansas, Georgia,  Kentucky  and  North  Carolina. 

Knowing  these  conditions,  we  are  glad  to  have  you  visit  our  sec- 
tion, with  a  view  to  the  further  development  of  your  interests  at  the 
South.  Electric  street  railways  have  made  wonderful  progress  in  this 
section.  We  now  have  at  the  South  1,611  miles  completed  and  pro- 
jected, calling  for  an  investment  of  $71,080,000  to  equip  them.  This 
has  all  ceen  done,  too,  within  the  last  six  years. 

We  welcome  you  because  you  are  an  organization  of  thorough 
business  men,  come  to  consider  the  business  conditions  about  you  for 
the  advancement  of  the  common  good. 

More  than  all,  we  give  you  greeting  because  we  believe  you  to  be 
the  strongest  factor  for  the  advancement  of  the  business  interest  and 
the  civilization  of  the  times  that  has  given  spirit  to  our  progress  for 
the  last  quarter  of  a  century. 

Standing,  then,  in  this  distinguished  presence,  in  view  of  the  con- 
ditions you  find  here,  and  the  intelligence  and  purposes  you  bring  with 
you,  speaking  for  Georgia  and  the  entire  South,  I  give  you  most  cor- 
dial greeting  and  glad  welcome  to  our  state  and  among  our  people. 
(Prolonged  applause.) 

President  Payne  responded  to  the  governor's  greeting 
as  follows: 

Speaking  for  myself,  and  feeling  that  I  voice  the  sentiments  of 
every  member  of  the  Association,  I  beg  to  return  cordial  thanks  to  the 
Governor  of  Georgia  for  the  hospitable  manner  in  which  he  has  wel- 
comed us  to  this  fair  city  of  the  South. 

I  am  sure  that  we  shall  all  carry  away  with  us  warmest  feelings 
of  friendliness  for  the  city  of  Atlanta.  We  have  all  anticipated  our 
visit  to  this  city  with  genuine  pleasure,  and  I  am  sure  that  we  will  look 
back  upon  our  Convention  here  as  one  of  the  most  pleasant  we  have 
ever  held  or  could  ever  hope  to  hold.  Atlanta  is  a  proverbially  hos- 
pitable city.  We  already  feel  the  generous  greeting  in  every  hand- 
shake.   We  are  glad  to  be  here. 

The  street  railway  business  is  so  closely  identified  with  the  best 
interests  of  every  city,  that  it  is  no  wonder  that  a  body  like  this  is 
made  to  feel  at  home  in  the  active,  thriving  cities  of  the  land.  Once 
more  I  voice  the  sentiments  of  every  man  here,  and  return  thanks  to 
the  Governor  of  Georgia  for  his  friendly  greeting  here  to-day.  (Ap- 
plause.) 

Letters  of  regret  at  their  inability  to  be  present  were 
read  from  past  presidents,  Chas.  B.  Holmes,  and  Henry 
M.  Watson. 

The  first  order  of  business  was  the  reading  of  the 
minutes,  and  on  motion  they  were  approved  as  printed. 
The  president  read  his  address  as  follows. 

Address  of  the  President. 

Gentlemen  of  the  Association: — For  your  partiality  in  electing  me 
to  the  office  of  president  of  the  Association,  I  desire  to  return  my 
most  heartfelt  thanks. 

It  is  hardly  necessary  for  me  to  say  that,  since  our  last  meeting, 
the  street  railway  business  has  suffered,  in  common  with  all  other 
enterprises,  owing  to  the  financial  stringency  and  business  depression 
which  has  prevailed  in  all  parts  of  the  country.  These  conditions, 
however,  have  not  been  without  lasting  benefit  to  the  interests  which 
we  represent;  I  think  we  have  all  studied  more  thoroughly  to  bring 
about  economies  in  operation,  to  limit  the  construction  of  new  lines  into 
unproductive  territory,  and  in  every  way  to  bring  our  business  to  a 
more  healthy  basis;  so  that,  from  that  point  of  view,  there  is  compen- 
sation for  the  depression  through  which  we  have  passed.  I  presun  e 
it  is  the  common  experience  of  all  that  we  are  on  the  up  grade,  and  1 
confidently  anticipate  a  slow,  but  gradual,  return  to  normal  business 
conditions.  The  resources  and  characteristics  of  the  American  people 
are  such  that  they  cannot  long  continue  in  a  state  of  either  mental  or 
financial  depression. 

During  the  transition  period  from  animal  to  electric  power  on  the 
tramways  of  our  country,  it  was  but  natural  that  the  proceedings  of  the 
annual  meetings  of  the  Association  should  be  largely  taken  up  with  the 
consideration  of  the  application  of  electricity  to  transportation  purposes 
Now  that  we  may  fairly  consider  such  application  as  an  accomplished 
fact,  I  think  our  attention  should   to  a  greater  degree  be  turned  to  a 
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comparison  of  views  regarding  the  practical  operation  of  our  several 
roads.  The  substitution  of  electricity  for  animal  power  has  elevated 
the  business  to  a  higher  plane.  Street  railways  have  become  as  essen- 
tial to  the  prosperity  of  our  metropolitan  cities  as  the  steam  railways 
to  the  country  at  large. 

Having  had  practical  experience  in  the  management  of  both  these 
methods  of  transportation,  I  can  fairly  say  that  the  duties  of  the  man- 
ager of  a  street  railway  equipped  for  rapid  transit  are  more  vexatious 
than  and  require  quite  as  much  ability,  intelligence  and  application  as 
those  of  one  in  charge  of  a  steam  railway.  The  steam  railway  man- 
ager makes  his  time  tables,  publishes  them,  and  the  people  are  expected 
to,  and  do  suit  their  convenience  to  the  same.  Not  so  with  us.  We 
are  expected  to  make  our  time  tables  to  conform  to  the  convenience  of 
each  individual  separate  passenger  who  desires  to  be  transported,  and 
a  car  is  expected  to  be  at  each  and  every  corner  at  the  identical  moment 
when  the  passenger  is  ready  to  be  carried. 

Again,  the  steam  railway  manager  has  to  encounter  legislatures 
and  legislation  but  once  in  two  years,  or  at  the  most  once  in  each  year, 
and  that  during  a  short  period  in  the  winter  only;  while  the  life  of  the 
street  railway  manager  is  made  unhappy,  to  say  the  least,  by  the 
legislative  bodies  in  cities,  which  are  practically  in  continuous  ses- 
sion. 

The  American  capitalist  is  quick  to  discover  promising  fields  for 
the  investment  of  capital,  and  1  think  it  is  sate  to  say  that  never  in  the 
history  of  our  country  has  there  been  a  more  rapid  development  than  has 
come  from  the  application  of  electricity  to  transportation  purposes.  In 
the  anxiety  to  secure  franchises  and  to  reconstruct  street  railways,  very 
excessive  valuations  have  been  placed  upon,  and  paid  for  the  right  to 
operate  by  electricity  in  our  large  cities.  This  has  led  the  representa- 
tives of  the  people  to  believe  that  there  is  a  present  value  attached  to 
franchises  far  beyond  that  which  the  facts  will  sustain.  Consequently, 
these  conditions  have  led  to  a  fruitful  field  for  the  legislator,  as  well  as 
for  the  assessor,  from  whose  tender  solicitude  for  the  welfare  of  the 
people,  the  street  railways,  whose  prosperity  contributes  so  much  to  the 
general  good,  have  suffered.  The  interest,  as  well  as  the  inclination 
of  most  managers  tends  toward  giving  as  liberal  and  good  a  service  to 
the  public  as  the  patronage  will  justify. 

Transfers  and  to  what  extent  they  should  be  granted,  commutation 
and  its  effect  upon  earnings,  and  the  relative  earnings  of  cars  operated 
on  long  and  short  headway,  furnish  fruitful  topics  for  discussion  and 
comparison  of  views.  These,  and  many  other  practical  subjects  which 
will  occur  to  you,  I  think  should  receive  our  attention,  and  I  believe 
their  consideration  will  be  not  only  of  great  interest,  but  of  material 
advantage  to  us  all. 

Your  Executive  Committee  have  set  apart  one  morning  for  execu- 
tive session,  at  which  time  I  trust  we  shall  have  full  and  free  exchange 
of  views  bearing  upon  matters  to  which  I  have  referred,  and  many 
others  affecting  the  practical  operation  of  our  roads. 

The  question  of  insurance  has  become  a  perplexing  one.  In  many 
instances  the  larger  systems  find  it  very  difficult  to  obtain  insurance  in 
sufficient  amounts  to  cover  their  risks,  and  I  think  the  common  experi- 
ence is  that  rates  have  increased  to  such  an  extent  as  to  be  so  burden- 
some as  to  justify  us  in  considering  the  propriety  of  organizing  a 
mutual  insurance  association. 

I  cannot  close  without  referring  to  the  great  loss  which  we  have 
suffered  from  the  removal  by  death  since  our  last  meeting  of  two  of  our 
most  prominent  and  active  members. 

Mr.  William  Richardson,  of  Brooklyn,  N.  Y.,  had  been  ideniified 
with  the  Association  since  its  organization.  All  will  recall  the  great 
interest  which  he  took  in  our  deliberations,  and  I  am  sure  that  we  all 
feel  a  sense  of  personal  sorrow  that  we  shall  no  more  have  his  wise 
counsel.  His  life's  work,  so  far  as  business  activities  were  concerned, 
was  completed,  and  he  was  looking  forward  to  that  quiet  and  peaceful 
ending  of  his  days  to  which  a  long  and  active  life  had  entitled  him. 

Mr.  William  J.  Stephenson,  of  Washington,  D.  C,  first  vice-pres- 
ident of  the  Association,  was,  to  my  mind,  an  almost  perfect  type  of 
an  aggressive,  forcible,  intelligent  business  man.  He  had  been  for  a 
considerable  time  engaged  in  maturing  plans  for  the  introduction  of  the 
underground  trolley  system  upon  his  road.  To  this  end  he  had  suc- 
ceeded in  obtaining  the  necessary  legislation  from  Congress,  and  his 
plans  were  very  far  matured  toward  the  actual  commencement  of  the 
work  of  reconstruction.  We  cannot  but  regret  that  he  has  not  lived  to 
consummate  the  plans  which  he  had  so  ably  matured.  Mr.  Stephenson 
was  looking  forward  with  the  greatest  interest  to  this  meeting,  and  I 
am  sure  that  I  reflect  the  sentiment  of  every  member  in  expressing  my 
sorrow  and  regret  at  his  untimely  taking  off. 

The  report  of  the  Executive  Committee  was  read  as 
follows: 

Report  of  the  Executive  Committee. 

Atlanta,  Ga.,  October  17,  1894. 
To  the  American  Street  Railway  Association: 

Gentlemen. — Your  Executive  Committee  respectfully  submits  the 
following  report: 

membership. 

The  hard  times  affect  the  street  railway  business  as  surely  as  they 
do  any  other.  The  fare  is  so  small — only  a  nickel — that  one  of  the 
unthinking  public  is  surprised  when  he  learns  for  the  first  time  that 
business  depression  affects  the  receipts  of  a  street  railway  company 
The  fact  is,  there  is  no  more  accurate  test  or  measure  of  the  state  of 
the  business  of  the  country  than  the  varying  income  of  a  street  railway 
company,  showing  with  absolute  accuracy  the  state  of  business  activity 
or  depression  in  the  community.  Business  in  general  during  the  last 
year  has  been  bad,  and  the  street  railway  business  in  particular  has 


suffered,  several  of  the  member  companies  having  gone  into  receivers' 
hands,  while  consolidation  still  continues  to  be  the  trend  of  the  times. 

While  the  year  has  been  a  hard  one,  the  business  outlook  is  en- 
couraging, and  we  look  forward  with  confidence  to  a  successful  year's 
business. 

At  the  opening  of  the  meeting  in  the  City  of  Milwaukee,  there 
were  197  member  companies. 

At  that  meeting,  and  during  the  year,  the  following  companies 
have  joined: 

Camden,  N.  J. — Camden,  Gloucester  &  Woodbury  Railway  Co. 

Charleston,  S.  C. — Enterprise  Railroad  Co. 

Columbia,  S.  C. — Columbia  Elec.  St.  Ry.,  Light  &  Power  Co. 

Helena,  Mont. — Helena  Rapid  Transit  Railroad. 

Macon,  Ga. — Macon  &  Indian  Spring  Electric  Street  Railway  Co. 

Mobile,  Ala. — Mobile  Electric  Light  &  Railway  Co. 

Nashville,  Tenn. — Nashville  Traction  Co. 

New  Britain,  Conn.  — Central  Railway  &  Electric  Co. 

Newburgh,  N.  Y.— Newburgh  Electric  Railway  Co. 

New  Orleans,  La. — New  Orleans  Traction  Co.,  Limited. 

Paterson,  N.  J. — Paterson,  Passaic  &  Rutherford  Electric  Railway  Co. 

Poughkeepsie,    N.    Y.— Poughkeepsie    City   &  Wappinger's  Falls 

Electric  Railway  Co. 
Rockland,  Me. — Rockland,  Thomaston  &  Camden  St.  Railroad  Co. 
Tampa,  Fla. — Tampa  Electric  Light  &  Street  Railroad  Co. 

The  following  changes  in  the  names  of  members  have  taken  place: 
Brooklyn,  N.  Y.  —  Brooklyn,  Queens  County  &  Suburban  Railroad 

Co.,  in  place  of  Broadway  Railroad  Co. 
Carbondale,  Pa. — Lackawanna  Valley  Rapid  Transit  Co.,  in  place  of 

Carbondale  Traction  Co. 
Kansas  City,  Mo. — Kansas  City  Cable  Railway  Co.,  Consolidated,  in 

place  of  Kansas  City  Cable  Railway  Co. 
Nashville,  Tenn. — Nashville  St.  Ry.,  in  place  of  United  Electric  Ry. 
New  York,  N.  Y. — Metropolitan  Street   Railway  Co.,  in  place  of 

Houston,  West  Street  &  Pavonia  Ferry  Railroad  Co. 
Norwalk,  Conn. — Norwalk  Street  Railway  Co.,  in  place  of  Norwalk 

Horse  Railroad  Co. 
Washington.  D.  C. — Belt  Railway  Co.,  in  place  of  Capitol,  North  O 

Street  &  South  Washington  Railway  Co. 

The  following  changes  of  names  of  companies,  by  substitution  and 
consolidation,  the  new  companies  succeding  the  old,  having  taken 
place : 

Jersey  City,  N.  J. — Consolidated  Traction  Co.,  in  place  of  the  Jersey 
City  &  Bergen  Railroad  Co  ,  and  the  New  Jersey  Traction  Co., 
of  Newark,  N.  J. 

Lawrence,  Mass. — Lowell,  Lawrence  &  Haverhill  Street  Railway  Co., 
in  place  of  Haverhill  &  Groveland  Street  Railway  Co.,  and 
Merrimack  Valley  Street  Railway  Co.,  of  Lawrence,  Mass. 

San  Francisco,  Cal. — Market  Street  Railway  Co.,  in  place  of  City 
Railroad  Co.,  and  Ferries  &  Cliff  House  Railway  Co. 

St.  Louis,  Mo. — Union  Depot  Railroad  Co.,  in  place  of  the  Benton- 
Bellefontaine  Railway  Co. 

The  following  companies  have  withdrawn  ;  several  of  them  having 
gone  into  the  hands  of  receivers,  or  leased  to  other  companies,  and 
nearly  all  of  them  being  very  weak  financially  : 

Alexandria,  Va. — Washington,  Alexandria  &  Mt.  Vernon  Railway 

Co. 

Amsterdam,  N.  Y. — Amsterdam  Street  Railway  Co. 
Birmingham,  Conn. — Derby  Street  Railway  Co. 
Cincinnati,  O. — Mt.  Auburn  Cable  Railway  Co. 
Dover,  N.  H.— Consolidated  Light  &  Power  Co. 
Erie,  N.  Y. — Erie  Electric  Motor  Co. 
Findlay,  O. — Findlay  Street  Railway  Co. 
Lancaster,  Pa. — Lancaster  Street  Railway  Co. 
Lyons,  Ia. — Clinton  &  Lyons  Horse  Railroad  Co. 
Nashua,  N.  H. — Nashua  Street  Railway  Co. 
New  York,  N.  Y. — North  &  East  River  Railroad  Co. 
Peoria,  III. — Fort  Clark  Horse  Railway  Co. 
Raleigh,  N.  C. — Raleigh  Street  Railway  Co. 
Yonkers,  N.  Y. — Yonkers  Railroad  Co. 

As  a  result  of  the  foregoing  changes,  the  membership  now  num- 
bers 1S7  companies. 

Your  Executive  Committee  held  a  meeting  in  Atlanta,  January  24, 
1894,  and  the  minutes  tell  their  own  story,  as  follows  : 

minutes  of  special  meeting  of  the  executive  committee: 

Minutes  of  special  meeting  of  the  Executive  Committee,  held  in 
room  108  of  the  Kimball  House,  Atlanta,  Ga. ,  Wednesday,  January 
24,  1894,  at  3  o'clock,  P.  M.  There  were  present  the  president,  Mr.  Henry 
C.  Payne,  and  Messrs.  William  J.  Stephenson,  Lewis  Perrine,  Jr., 
Thomas  H.  McLean,  W.  Y.  Soper,  E.  S.  Goodrich  and  the  secretary, 
Mr.  W.  J.  Richardson.  Letters  from  Messrs.  D.  F.  Longstreet,  James 
R.  Chapman  and  Edward  Whittaker  were  read,  stating  their  inability  to 
be  present,  and  regretting  their  absence. 

The  minutes  of  the  special  meeting,  held  October  20,  1895,  were 
read  and  approved. 

The  secretary  announced  the  fact  that  the  special  report,  which 
was  to  have  been  presented  at  the  Milwaukee  meeting  on  "A  Standard 
Form  of  Street  Railway  Accounts,"  would  be  prepared  by  H.  I.  Bet- 
tis,  of  Atlanta.  Letters  in  reply  to  a  circular  letter  sent  December 
1,  1893,  to  all  the  member  companies  requesting  suggestions  as  to 
subjects  on  which  reports  might  be  prepared,  were  read. 

On  motion  of  Mr.  Stephenson  the  following  subject  was  select- 
ed: "  The  Best  Method  of  Treating  Accidents  and  Complaints." 
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On  motion  of  Mr.  Perrine  the  following  subject  was  chosen: 
"  Street  Car  Wheels  and  Axles." 

On  motion  of  Mr.  Stephenson  it  was  decided  that  a  discussion 
should  be  had  on  the  subject:"  Transfers  and  Commutations,"  and  that 
C.  K.  Durbin,  general  superintendent  of  the  Denver  Tramway  Com- 
pany, be  requested  to  open  the  discussion. 

The  secretary  announced  that  a  special  paper  would  be  presented 
by  M.  F.  Burke,  superintendent  of  the  Terre  Haute  Street  Railway 
Company,  on  the  following  subject:  "  The  T  Rail  Construction  of  the 
Terre  Haute  Street  Railway  Company." 

At  the  suggestion  by  letter  of  John  B.  McClary,  seperintendent  of 
the  Birmingham  Railway  &  Electric  Company,  Mr.  Perrine  moved  that 
Thursday  morning,  October  18,  be  set  apart  for  an  executive  ses- 
sion of  the  Association,  and  that  delegates  be  requested  to  come  pre- 
pared to  discuss  freely  and  without  reserve  any  subject  relative  to  the 
operation  or  conduct  of  the  street  railway  business  in  general,  and  of 
their  own  roads  in  particular.  Carried. 

Mr.  Stephenson  moved  that  committees  be  requested  to  pre- 
pare papers  that  will  not  take  more  than  twenty  minutes  to  read. 
Carried. 

The  question  of  the  employment  of  a  statistical  secretary  was 
considered.  On  motion,  the  further  consideration  of  the  question  was 
postponed  until  after  the  next  meeting  of  the  Association. 

Mr.  Perrine  introduced  the  subject  of  '  Street  Railway  Mutual  Fire 
Insurance."  On  motion  of  Mr.  Stephenson,  the  subject  of  "Street  Rail- 
way Fire  Insurance  "  was  referred  to  a  special  committee,  consisting  of 
Mr.  Perrine  and  the  secretary,  to  report  at  the  next  meeting  of  the 
Association. 

The  subject  of  a  "  A  Street  Railway  Institute"  was  considered.  It 
was  the  judgment  of  the  Committee  that  in  consideration  of  the  finan- 
cial condition  of  the  country,  the  subject  be  laid  on  the  table. 

On  motion  of  Mr.  Stephenson,  the  "  Aragon,"  was  selected  as  the 
headquarters  of  the  Association. 

It  was  moved  that  if  suitable  and  proper  arrangements  can  be 
made,  that  Machinery  Hall,  on  the  Exposition  Grounds  be  selected  for 
the  place  of  meeting,  and  the  exposition  of  street  railway  supplies. 
Carried 

The  president  stated  that  representatives  of  the  street  railway  and 
traction  companies,  of  Chattanooga,  Tenn.,  were  desirous  of  having 
those  in  attendance  at  the  Atlanta  Convention,  including  ladies,  visit 
Chattanooga  on  Friday,  October  19;  and  that  Lookout  Inn,  on  Look- 
out Mountain,  with  400  rooms,  would  be  kept  open  until  after  the  Con- 
vention, in  order  to  accommodate  the  Association. 

It  was  the  judgment  of  the  Executive  and  the  Local  Committees 
that  the  invitation  of  our  Chattanooga  friends  should  be  accepted,  and 
that  the  Association  set  apart  Friday  for  the  visit.  On  motion,  adjourned. 

SPECIAL  REPORTS  AND  PAPERS. 

The  special  reports  and  papers  that  have  been  prepared  cover  a 
wide  range  of  subjects,  and  express  the  latest  thought  and  practice  in 
the  business. 

EXPOSITION. 

The  exposition  of  street  railway  supplies  will  be  found  of  unusual 
interest,  the  products  there  displayed  being  the  latest  expression  as  to 
the  needs  of  a  street  railway,  especially  if  the  motive  power  be  elec- 
tricity. 

STREET  RAILWAY  LAW. 

Judicial  decisions  and  opinions  have  been  issued  during  the  year, 
and  constitute  parts  of  volumes  X  and  XI  of  "  Street  Railway  Law,"  as 
follows: 

1893. 

November — George  Rouser  vs.  North  Park  Street  Railway  Co. 
December — W.  L.  Allen  vs.  Birmingham  Railway  &  Electric  Co. 

1894. 

January — John  C.  Bleil  vs.  Detroit  Street  Railway  Co. 
February — George  A.  Jennings  vs.  Tacoma  Railway  &  Motor  Co. 
March — Otto  J.  Lang  vs.  Houston,  West  Street  &  Pavonia  Ferry 
Railroad  Co. 

April — Catherine  King  vs.  Second  Avenue  Railroad  Co. 
May — James  E.  Johnson,  et.  al.,  vs.  Reading  City  Passenger  Rail- 
road Co. 

June — James  E.  Morgan  vs.  Jersey  City  &  Bergen  Railroad  Co. 
July — Mary  Flanagan  vs.  People's  Passenger  Railway  Co. 
August — Lena  T.  Cleveland  vs.  Bangor  Street  Railway  Co. 
September — State  of  Minnesota  vs.  Frank  S.  Hoskins  and  Dow  S. 
Smith. 

October — Youngstown  Street  Railway  Co.  vs.  Elmer  Haverstick 
and  115  others. 

AMERICAN  STREET  RAILWAY  DECISIONS. 

The  second  volume  of  the  work  started  some  years  since,  entitled 
"American  Street  Railway  Decisions,"  has  been  printed,  and  is  now  in 
the  binder's  hands,  and  will  be  issued  to  subscribers  during  November. 

The  editors  have  copy  in  hand  to  push  the  work  to  a  speedy  con- 
clusion, and  they  promise  to  bring  the  matter  down  to  date  as  rapidly 
as  possible,  consistent  with  accuracy.  Companies  that  have  not  already 
subscribed  for  the  work  are  reminded  to  send  in  their  subscriptions. 
The  price  is  $5  a  volume,  net,  delivered. 

PROPOSED  AMENDMENTS. 

Two  proposed  amendments,  one  to  the  Constitution,  the  other  to 
the  By-Laws,  are  herewith  submitted,  and,  though  it  would  not  be 


binding  in  any  sense,  we  should  be  pleased  if  a  vote  were  taken  at  this 
meeting,  without  debate,  that  we  might  ascertain  whether  the  judg- 
ment of  the  Association  is  in  accord  with  that  of  your  Committee  on 
both  subjects. 

The  proposed  amendment  to  the  Constitution  is  to  provide  for 
the  admission  of  individuals,  and  companies,  not  street  railways,  as 
associate  members,  under  certain  conditions;  such  character  of  mem- 
bership having  been  found  conducive  to  the  general  welfare  of  kindred 
associations. 

The  proposed  amendment  to  the  By-Laws  has  in  view  morning 
sessions  only  ;  providing  for  less  exhaustive  meetings  ;  for  more 
opportunity  for  social  enjoyment,  as  well  as  for  opportunity  to  examine 
the  display  at  the  Exposition,  which  has  become  so  important  a  feature 
of  our  annual  meetings. 

CONSTITUTION. 

Members. 

Article  III.  of  the  Constitution  shall  be  amended,  so  as  to  read  as 
follows  : 

Section  I.  There  shall  be  two  classes  of  members — active  and 
associate. 

Section  II.  Active  members  shall  be  American  street  railway 
companies,  or  lessees,  or  individual  owners  of  street  railways  ;  and 
each  member  shall  be  entitled  to  one  vote  by  a  delegation  presenting 
proper  credentials. 

Section  III.  Associate  members  shall  be  individuals  or  firms,  .or 
companies  not  embraced  in  section  II.,  who  shall  have  been  recom- 
mended by  an  active  member.  Associate  members  shall  not  be 
entitled  to  vote. 

BY-LAWS. 

Article  VII.  shall  be  amended  by  the  substitution  of  the  word 
"Tuesday"  for  "Wednesday,"  and  by  the  addition  of  the  following 
words  to  the  first  sentence,  namely  ;  "and  shall  continue  four  days." 

THE  TECHNICAL  PRESS. 

It  is  with  unfeigned  pride  that  we  regard  the  journals  devoted  to 
the  street  railway  business.  We  desire  as  a  committee,  to  acknowledge 
the  services  of  their  owners  to  this  Association,  in  their  earnest  en- 
deavors to  increase  the  membership  ;  and  hereby  express  our  apprecia- 
tion of  their  efforts  to  make  their  publications  the  peers  of  any  other 
trade  papers  in  the  land.  The  souvenir  editions  for  fine  character  of 
typography,  high  grade  of  illustrations  and  thoughtful  care  in  composi- 
tion evidence  the  desire  of  their  proprietors  to  set  the  best  that  is  pro- 
curable before  their  readers.  We  heartily  wish  them  all  possible  success 
in  their  earnest  endeavors  to  excel.  While  we  do  not  desire  to  make  any 
particular  distinction  in  our  reference  to  the  technical  papers,  we  feel 
called  upon  to  express  our  thanks  to  Mr.  C.  B  Fairchild,  editor  of  the 
Street  Railway  Journal,  for  his  personal  efforts  in  the  interest  of 
the  Association,  in  his  contact  with  the  street  railway  men  of  the 
country,  and  for  the  benefit  conferred  upon  the  fraternity  in  the  produc- 
tion of  the  book  entitled  "  Street  Railways." 

obituary. 

William  Richardson  departed  this  life  December  31,  1893,  in  the 
seventy-first  year  of  his  age.  He  was  for  many  years  the  president  of 
the  Atlantic  Avenue  Railroad  Company  of  Brooklyn,  from  which  posi- 
tion he  retired  the  early  part  of  last  year.  He  began  his  street  railway 
experience  with  the  Dry  Dock,  East  Broadway  &  Battery  Railroad 
Company  of  New  York,  and  was  acting  president  of  that  company  at 
the  time  of  his  death.  He  was  a  regular  attendant  at  the  annual  meet- 
ings of  this  Association,  and  always  took  a  lively  interest  in  its  welfare. 
He  was  an  ideal  companion  in  his  home,  of  the  strictest  integrity  in 
business,  of  untiring  energy,  and  high  ambition  to  excel  in  all  he  un- 
dertook to  do,  and  withal  a  sincere  friend.  We  shall  miss  his  inspiring 
presence. 

John  H.  Dalzell  died  May  29,  1894.  He  was  the  president  of 
the  Pittsburgh,  Allegheny  &  Manchester  Traction  Company,  and  a 
man  of  large  influence  in  the  community  in  which  he  lived.  He  was 
blessed  with  exceptional  foresight;  and  determining  early  to  make  a 
success  in  life,  he  succeeded  by  his  indomitable  pluck,  energy  and 
earnest  purpose  in  attaining  a  position  of  large  prominence.  His  loss 
is  mourned  by  a  large  circle  of  friends. 

Allen  Tindolph  died  July  27,  1894,  aged  fifty-two  years.  He 
was  president  of  the  Vincennes  Street  Railway  Companv,  and  was 
prominent  in  other  business  enterprises  in  the  place  where  he  lived. 
He  was  a  man  who  stood  very  high  in  the  esteem  of  his  fellow  citizens, 
by  reason  of  his  sterling  qualities  of  character.  He  was  a  Christian 
gentleman,  a  public  spirited  citizen,  and  a  model  in  his  home  life. 

For  the  first  time  in  the  history  of  the  Association,  an  officer  has 
died  during  his  incumbency.  William  J.  Stephenson  left  the  sphere  of 
his  earthly  activities  on  August  31,  1894.  He  was  president  of  the 
Metropolitan  Railroad  Company,  of  Washington,  having  been 
previously  connected  with  the  Columbia  Railway  Company  of  the  same 
city  in  a  like  capacity. 

He  was  energetic,  enterprising,  in  short  a  typical  progressive 
American.  Always  enjoying  the  best  of  health,  with  ruddy,  clear  com- 
plexion, of  commanding  appearance,  having  convictions  and  the 
courage  of  them,  a  ready  speaker,  always  with  something  to  say,  re- 
inforced with  deep  interest  in  this  Association.  His  was  a  familiar 
figure  and  voice  at  the  annual  meetings. 

We  shall  sadly  miss  our  friends  and  companions. 
Respectfully  submitted, 

Executive  Committee. 
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On  motion  of  Mr.  Littell,  the  report  was  received. 
The  report  of  the  treasurer  was  presented  and  showed 
the  financial  transactions  of  the  year  to  have  been  : 

Receipts  $8,290.79 

Expenses   8,196.72 


Balance   94°7 

On  motion  of  Mr.  Bean,  the  report  was  approved. 

A  communication  from  the  Georgia  Electric  Light 
Company  was  read,  extending  an  invitation  to  the  dele- 
gates to  visit  the  plant. 

The  first  committee  report  presented  was  on  "  The 
Best  Method  of  Treating  Accidents  and  Complaints." 
The  report  was  presented  by  P.  M.  Dyer,  claim  agent 
of  the  West  Chicago  Street  Railway  Company.  This  will 
be  found  on  page  695. 

Mr.  Dunlap,  of  Washington:  We  have  been  pursuing 
that  course  exactly  as  the  gentleman  has  represented,  and 
if*I  had  been  writing  the  paper,  I  should  have  said  about 
the  same  thing. 

Mr.  Payne:  The  course  pursued  by  the  Chicago 
companies,  is  practically  that  pursued  by  the  company 
which  I  represent;  and  I  presume  our  experience  is  the 
same  as  that  of  all  of  you,  that  we  have  very  little  chance 
before  a  jury,  and  the  sooner  we  settle  a  case  the  better  it 
is  for  the  company.  It  does  not  seem  to  make  much  differ- 
ence what  the  merits  of  the  case  are;  if  we  go  before  a  jury 
we  are  almost  sure  a  case  will  go  against  us.  It  is  only 
in  cases  where  the  points  of  law  are  in  our  favor,  that  we 
stand  any  chance  of  success. 

Mr.  Littell,  of  New  Orleans:  I  would  like  to  ask 
Mr.  Dyer  when  he  gets  a  statement  from  his  employes  if 
it  is  sworn  to  be  before  a  notary  public? 

Mr.  Dyer:  Sometimes  but  not  always. 

Mr.  Littell:  Where  a  motorman  is  responsible  for 
an  accident,  either  to  a  vehicle  or  a  person,  and  you  know 
he  is  responsible,  what  do  you  do  with  him? 

Mr.  Dyer:  It  depends  upon  the  frequency  of  his 
accidents  and  what  record  he  has.  Sometimes  we  assess  it 
against  him. 

Mr.  Littell:  Suppose  that  you  had  evidence  that  the 
car  was  going  at  the  rate  of  eight  or  ten  miles  an  hour, 
and  the  motorman  had  his  head  turned  away  and  ran  over 
a  person,  and  cut  off  his  legs,  what  would  you  do  with 
your  man? 

Mr.  Dyer:  He  would  be  discharged. 

Mr.  Littell:  Discharged  immediately? 

Mr.  Dyer:  He  would  be  suspended  pending  an 
investigation,  and  then  he  would  be  discharged. 

Mr.  Littell:  You  would  discharge  him  as  soon  as 
you  got  his  statement? 

Mr.  Dyer:  Yes;  because  if  we  did  not  do  that,  and 
retained  him  in  our  employ,  we  would  be  criticized  for 
having  kept  such  a  man  in  our  employment,  and  it  would 
get  before  the  jury. 

Mr.  Shaw,  of  Newburyport:  Would  it  make  any 
difference  from  what  cause  he  was  looking  off?  I  ask  the 
question  because  I  want  to  state  a  case. 

Mr.  Dyer:  I  do  not  think  we  would  accept  any 
excuse,  if  he  did  not  have  his  car  under  control. 

Mr.  Shaw:  In  a  road  I  am  interested  in  the  motorman 
had  his  attention  attracted  by  a  bicycle  alongside  of  his 
car,  at  the  time  that  he  should  have  been  attending  to  his 
duty.  There  was  a  car  ahead  of  him  that  was  grounded. 
He  had,  however,  no  reason  to  suppose  that  this  car 
would  stop  or  ground  in  a  locality  where  there  were  no 
houses;  but  in  the  moment  that  he  was  looking  at  the 
bicycle,  he  ran  up  on  the  other  car  and  caused  an  accident. 
What  would  you  do  in  that  case? 

Mr.  Dyer:  I  think  that  would  be  a  matter  entirely 
for  the  discretion  of  the  superintendent. 

Mr.  Shaw:  We  decided  to  let  that  man  go,  although 
I  thought  it  was  a  hardship  to  do  so. 

Mr.  Fuller,  of  Chicago:  I  will  say  for  the  informa- 
tion of  the  gentleman,  that  it  is  a  rule  of  the  West  Chi- 
cago Railway  Company,  that  one  car  approaching  an- 
other must  slow  down  or  stop  before  getting  to  it,  and  if 
the  motorman  does  not  do  so,  he  is  discharged. 


Mr.  Shaw:  Our  rule  is  to  keep  cars  500  ft.  apart.  In 
this  case,  where  we  discharged  the  man,  he  was  within 
175  ft.  of  the  other  car.  If  he  had  been  500  ft.  away,  we 
would  have  felt  differently  about  it.  That  is  the  second 
instance  where  we  had  a  ground  without  apparent  cause. 
We  found  it  was  the  rheostat;  that  the  cable  had  broken 
and  made  a  contact. 

Mr.  Littell:  Has  Mr.  Dyer  brought  with  him  the 
various  blank  forms  used  for  accident  reports  and  inter- 
rogations sent  out? 

Mr.  Dyer:  I  have  not.  The  West  Chicago  Street 
Railway  Company  uses  a  report  without  any  special  in- 
terrogatories. The  statement,  which  is  sent  from  the 
office,  is  made  up  with  a  view  of  interrogating  the  wit- 
ness as  to  the  occurrence  in  a  general  way,  touching  upon 
the  more  important  points,  and  then  leaving  it  for  the  wit- 
ness to  explain  further  if  desired. 

Mr.  Shaw:  I  think  the  report  said  something  about 
temporary  relief;  to  what  extent  do  you  carry  that? 

Mr.  Dyer:  That  is  carried  to  the  extent  of  providing 
transportation  to  the  home  or  hospital.  A  physician  is 
also  called  in  while  the  person  is  lying  in  the  drug  store 
and  we  pay  that  expense. 

Mr.  Shaw:  That  is  the  end  of  it? 

Mr.  Dyer:  Yes,  sir. 

Mr.  Shaw:  What  would  you  do  in  a  case  like  this? 
We  had  a  man  who  was  fixing  a  belt,  and  by  some  means 
he  got  in  the  shafting  and  was  severely  injured  about  the 
head.  The  man  was  taken  to  the  hotel  by  some  of 
our  men — no  hospital  in  the  place — and  they  have  sent 
us  in  quite  a  bill;  physician  $60,  and  hotel,  $75.  The 
man  is  recovering,  and  will  eventually  get  well.  We  had 
an  assistant  engineer  who  did  not  wait  until  his  engine 
had  turned  over  the  last  time,  and  he  had  his  hand  jam- 
med, the  wheel  making  only  one  part  of  a  revolution,  so 
that  it  was  nearly  stopped.  He  had  three  fingers  ampu- 
tated, and  they  want  to  know  who  is  going  to  pay  the 
expense  of  his  medical  care.  We  claimed  that  it  was  no 
fault  of  the  company  and  there  is  no  liability  on  our  part. 
I  had  a  talk  with  the  representatives  of  the  injured  person, 
and  also  with  physician  and  hotel  keepers,  and  told  them 
that  we  could  not  assume  liability,  as  it  might  lead  to 
further  trouble. 

Mr.  Dyer:  I  should  think  the  first  thing  to  do  would 
be  to  ascertain  the  law,  whether  or  not  there  was  any  lia- 
bility, before  paying  any  charges.  Of  course,  even  if  it  was  a 
case  where  we  did  not  feel  that  we  were  legally  responsible, 
there  would  often  come  up  the  question  of  charity,  whether 
we  should  not  give  the  man  something,  at  the  same  time 
exacting  a  release,  to  relieve  us  from  further  liability.  I 
would  say  that  there  is  a  great  deal  of  money  paid  out 
year  after  year,  which  we  charge  up  to  donations.  For 
instance,  a  person  not  connected  with  the  company,  who 
lost  his  leg,  came  into  the  office  and  said,  "  I  have  had  my 
leg  cut  off  by  one  of  your  cars.  You  are  not  in  any 
way  to  blame,  but  I  want  a  wooden  leg.  I  am  willing  to 
make  an  affidavit  that  you  are  not  to  blame."  This  was  an 
unusual  thing  for  a  man  to  do,  and  we  gave  him  $100  to 
get  his  wooden  leg,  although  there  was  no  liability.  These 
cases  are  disposed  of  on  their  own  merits,  each  case  by 
itself. 

Mr.  Shaw  :  Is  your  company  insured  ? 

Mr.  Dyer  :  We  were  from  1890  to  '91  ;  since  then  we 
have  taken  our  own  risks. 

Mr.  Littell  :  Did  you  carry  it  for  a  full  year  or  did 
you  abandon  it  ? 

Mr.  Dyer  :  We  carried  the  contract  for  one  year. 

Mr.  Payne:  Bearing  upon  the  question  of  the  gentleman 
in  regard  to  the  propriety  of  paying  expenses  of  taking  care 
of  people,  we  had  an  experience  in  our  company  in  that 
direction,  where  the  evidence  seemed  to  point  to  the  con- 
clusion that  the  company  was  not  liable.  Our  attorneys 
so  advised  us,  and  friends  of  the  injured  party  admitted 
that  there  was  no  liability,  and  upon  their  admissions  and 
representations,  we  sent  the  injured  person  to  the  hospital 
and  cared  for  him  for  several  months.  I  think  we  spent 
nearly  a  thousand  dollars  in  the  case.  When  we  went  to 
get  a  release,  and  offered  to  throw  in,  as  a  gratuity,  a  few 
hundred  dollars,  they  refused  to  settle  with  us.  We  litigated, 
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because  we  were  assured  we  had  a  perfect  defense.  Judgment 
was  rendered  against  us  for  $7,800,  and  the  fact  that  we  had 
done  something  to  alleviate  the  distress  of  the  injured  per- 
son, was  used  against  us  on  the  trial  upon  the  ground  that 
we  must  have  believed  that  we  were  guilty  of  negligence,  or 
we  would  not  have  expended  so  much  money.  That 
seems  pretty  hard — to  help  poor  people  out  when  they  get 
injured  and  then  have  a  jury  render  a  verdict  entirely 
against  the  weight  of  the  evidence. 

Mr.  Shaw  :  If  we  are  liable  the  insurance  company 
which  insures  us  is  liable. 

Mr.  Payne:  The  trouble  about  insurance  companies 
is,  that  they  do  not  insure  more  than  half  the  accidents. 
We  think  it  a  wise  policy,  as  the  gentleman  from  Chicago 
says,  to  settle  our  cases. 

Mr.  Connette,  of  Nashville:  We  pursue  about  the 
same  method  outlined  in  the  paper  read.  After  the  acci- 
dent has  occurred  we  investigate  it  immediately.  If  we 
find,  upon  investigation,  that  the  company  is  liable,  we 
then  go  ahead  and  take  care  of  the  parties  the  very  best 
we  can.  If  we  find  that  the  company  is  not  liable,  we 
then  cease  all  expense  in  the  case.  Frequently,  where  we 
have  the  most  trouble  is  with  lawyers.  They  will  hunt 
up  a  case  and  institute  suit  immediately,  without  making 
any  effort  toward  a  compromise.  The  only  method  I 
have  found  satisfactory  in  an  instance  of  that  kind  is  to 
endeavor  to  settle  the  case  outside  of  a  lawyer,  which  I 
have  done  in  a  number  of  instances,  and  cut  him  out  of 
his  fee.  Where  we  cannot  settle  the  case,  I  have  found 
about  the  best  way  is  to  keep  the  matter  in  court  as  long 
as  we  can,  because  as  long  as  it  remains  in  court,  the 
more  easy  it  is  to  effect  a  compromise.  After  a  case  has 
been  in  court  two  or  three  years,  it  is  easier  to  effect  a 
compromise  than  it  is  at  the  time  of  the  accident.  I  find 
another  thing  of  importance,  that  is,  to  pursue  these 
cases  after  they  get  into  court.  We  should  endeavor 
to  use  our  influence  to  get  such  men  on  a  jury  as  will  give 
a  corporation  justice.  I  believe  it  is  just  as  essential  to 
keep  up  the  political  end  of  street  railway  management 
as  it  is  any  other  part;  and  if  you  will  endeavor  to 
stand  in  with  the  powers  that  be,  and  with  those  who 
have  influence,  and  with  the  authorities  who  have  the 
appointment  of  these  jurors,  it  is  likely  that  you  will 
secure  better  results.  That  has  been  our  experience,  and 
very  few  judgments  have  been  rendered  against  us,  the 
largest  being  $1,500. 

Mr.  Littell:  I  suggest  that  Mr.  Dyer  furnish  the  sec- 
retary with  a  complete  set  of  the  blanks  used  on  his  road, 
and  that  they  be  published  in  conjunction  with  the  report. 

Mr.  Cole,  of  Elmira:  It  has  been  our  experience  that 
the  sympathy  of  the  average  juror  is  usually  with  the  plaint- 
iff, and  that  the  testimony  of  the  witnesses  is  also  apt  to  be 
warped  in  their  favor;  and  I  have  been  able  to  obtain 
favorable  evidence  from  the  witness  by  promising  the 
motorman  that  if  he  cannot  obtain  such  evidence  as  will 
exonerate  him  from  blame,  he  will  not  be  reinstated  in  his 
position.  He  will  go  to  this  witness,  and  get  a  written 
statement  of  his  views  of  the  accident,  and,  in  a  great 
many  instances,  where  he  represents  that  he  is  liable  to 
lose  his  position,  he  will  get  fair  and  favorable  evidence, 
and  then  the  witness  will  keep  to  this  before  the  jury 
when  the  trial  comes  off. 

Mr.  Minary,  of  Louisville:  I  understand  you  suspend 
the  motorman? 

Mr.  Cole:  Yes,  until  he  gets  such  evidence  from  the 
witness  as  will  exonerate  him  from  any  blame,  and  we 
have  been  able  to  get  good  evidence  in  that  way.  If  he 
cannot  obtain  the  evidence,  we  will  let  him  go  on,  but  I 
think  it  is  well  to  suspend  him  for  a  time. 

Mr.  Minary:  As  soon  as  you  let  him  go,  you  ac- 
knowledge your  responsibility  for  the  accident. 

Mr.  Cole:  We  do  not  let  him  go  until  after  the  matter 
is  disposed  of. 

Mr.  Semmes,  of  Mobile:  Is  the  evidence  which  the 
motorman  gets  reduced  to  writing? 

Mr.  Cole:  Yes,  we  do  this  as  far  as  possible. 

Mr.  Semmes:  As  I  understand  you,  you  simply  sus- 
pend him  during  the  investigation,  and  if  you  find  he  does 
not  bring  this  testimony,  then  you  discharge  him? 


Mr.  Cole:  Not  at  that  time;  that  would  be  hard 
against  us  in  court,  he  is  not  discharged  entirely  from 
the  company  until  the  case  is  disposed  of. 

Mr.  Semmes:  What  would  you  do  in  a  case  of  that 
kind — put  him  on  the  "extra  list"  and  pay  him  for  his 
time? 

Mr.  Cole:  No  sir,  we  give  him  some  other  work — in 
the  shops. 

Mr.  Payne:  I  take  it  in  case  you  settle  at  the  time, 
then  you  do  not  hold  the  motorman  responsible? 
Mr.  Cole:  We  do  not. 

The  next  business  was  the  report  on  "  A  Uniform 
System  of  Street  Railway  Accounts,"  by  H.  I.  Bettis. 
This  paper  is  published  in  full  on  page  673  and  following 
pages. 

Mr.  Perrine,  of  Trenton:  I  have  listened  with  a  great 
deal  of  interest  to  the  paper  of  Mr.  Bettis,  and  have  given 
a  great  deal  of  attention  to  the  subject.  I  move  that  the 
paper  of  Mr.  Bettis  be  accepted  and  printed  and  the  new 
arrangement  of  accounts  be  adopted  by  the  Association 
and  a  copy  be  mailed  to  the  auditor  and  treasurer  of  every 
street  railway  company  in  the  country.  Carried. 

Mr.  McNamara,  of  Albany:  I  wish  that  the  committee 
was  present  so  that  he  might  answer  some  questions.  I 
would  call  the  attention  of  the  Association  to  the  main- 
tenance of  way  and  buildings.  In  Albany,  we  are  required 
to  distinguish  between  roadways  and  track,  and  renewals 
of  ties,  rails  and  paving.  We  put  these  under  one  head — 
everything  for  the  roadbed,  ties,  rails  and  paving  come 
under  the  head  of  roadbed,  and  in  New  York  City  there 
are  other  matters  about  monthly  reports — how  we  shall 
submit  a  report  to  show  the  actual  earnings  of  every 
month  and  every  three  months.  Our  dividends  are 
declared  in  New  York  City  quarterly,  and  it  is  quite  im- 
portant that  the  manager  of  a  company  should  be  able  to 
demonstrate  that  the  dividend  of  a  particular  quarter 
which  the  directors  desire  to  declare  was  earned.  Our 
auditor  claims  that  a  report  of  that  kind  should  be  made 
up  from  the  books,  so  that  the  books  should  be  compelled 
to  verify  everything  in  the  report.  Shall  we  put  in  the 
August  account  the  expense  for  removal  of  snow  and  ice? 
It  looks  odd;  but  that  is  what  we  are  doing.  I  regret  the 
committee  is  not  present  so  that  we  might  be  able  to  have 
an  explanation.  It  seems  to  me  it  is  just  as  the  committee 
stated,  that  there  is  too  much  here.  Take  that  one  item 
of  roadway  and  railway — what  enters  into  roadbed?  Ties, 
rails,  spikes,  joint  plates,  paving,  sand,  stone,  labor. 
They  ought  to  come  under  one  head,  and  that  is  what  is 
required  by  the  railroad  commissioners  of  New  York. 
They  do  not  object  to  our  dividing  it  as  much  as  we  want 
in  our  books,  but  in  the  report  submitted  to  them,  it  must 
all  come  under  one  head. 

Mr.  Dyer,  of  Augusta:  I  do  not  suppose  it  would  be 
possible  to  get  a  form  to  fit  every  case.  I  imagine  that  a 
small  road,  if  you  carried  out  that  plan  entirely,  would 
find  it  expensive,  because  they  would  be  compelled  to 
have  a  storekeeper,  who  would  charge  up  these  different 
things  we  use  each  day.  I  think  it  is  the  custom, as  a  rule, 
with  small  roads,  to  charge  up  their  bills,  each  month  as 
they  come  in,  as  if  they  had  been  used.  It  is  not  correct, 
but  the  expenditure  for  the  man  to  take  charge  of  the 
store  room  and  keep  accounts  of  the  material  used,  would 
be  in  some  cases  almost  as  much  as  the  cost  of  the 
material. 

Mr.  McNamara:  That  is  what  we  find  it  necessary 
to  do.  We  have  not  a  large  road,  but  we  have  a  store- 
keeper, and  he  charges  the  several  accounts  with  the 
material  as  it  is  used.  There  is  no  other  way  to  determine 
what  you  have  used  in  any  particular  month  in  the  year 
as  the  writer  of  the  paper  suggests.  We  do  not  pay  our 
storekeeper  such  a  large  amount,  but  we  find  he  does  good 
work  for  us,  and  it  pays. 

Mr.  Payne:  Undoubtedly  all  of  the  larger  roads  do 
pursue  the  course  recommended  by  the  committee,  but 
the  suggestion  in  regard  to  the  cost  of  removing  snow  is 
rather  new.  It  never  occurred  to  me  to  charge  up  by  the 
month  during  the  year  the  cost  of  removing  snow  during 
the  winter  months.  It  is  uncertain  what  the  cost  will  be. 
This  year  you  may  have  very  little  or  no  snow  or  ice,  and 
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if  you  undertake  to  make  the  charges  next  year  on  what 
you  have  expended  in  '93,  you  might  fall  short  or  over, 
and  our  company  has  never  adopted  that  method, 
although  I  can  see  if  there  is  any  uniformity  in  the 
account  expended,  it  would  be  the  proper  thing  to  do. 

Mr.  McNamara:  I  may  say  that  the  repairs  to  road- 
way and  railway  are  reported  in  the  winter  months  when 
we  make  no  repairs.  The  question  is,  Which  is  the  best 
way  to  get  at  the  proper  amount.  We  find,  taking  the 
average  of  three  winters — we  do  not  include  the  "  bliz- 
zard " — they  do  not  vary  very  much  in  the  amount  of  ex- 
pense involved.  The  important  question  is,  How  shall 
roads  determine  questions  of  this  kind?  Perhaps  every 
road  is  to  determine  it  for  itself. 

The  secretary  announced  that  upon  the  adjournment 
of  the  meeting  the  Convention  would  inspect  the  exhib- 
its; that  at  four  o'clock  a  visit  would  be  made  to  the  car 
house  of  the  Atlanta  Consolidated  Street  Railway  Com- 
pany, and  that  from  six  until  nine  o'clock  a  reception 
would  be  tendered  to  the  delegates,  and  ladies  accom- 
panying, at  the  Capital  City  Club.  On  motion,  adjourned. 


18  s 
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Second; Day 


The  meeting  was  called  to  order  promptly  at  10  o'clock, 
and  an  executive  session  was  at  once  ordered  for  the  pur- 
pose of  privately  discussing  several  proposed  amendments 
to  the  Constitution  and  By-Laws  of  the  organization,  as 
well  as  insurance  and  other  matters  of  special  interest 
to  the  members  of  the  Association. 

The  secretary  then  read  a  letter  from  Mr.  John 
Kilgour,  president  of  the  Cincinnati  Street  Railway  Com- 
pany, suggesting  that  city  as  the  place  of  meeting  for  the 
fourteenth  annual  convention  of  the  Association.  Mr. 
Kilgour  said,  that  at  Cincinnati  an  excellent  chance  is 
presented  to  study  the  operation  of  the  single  and  double 
trolley  systems,  as  they  are  working  side  by  side  in  the 
same  street,  also  the  cable,  and  inclined  plane  systems  and 
grooved  rail  track  construction.  Letters  were  also  read 
from  Mr.  J.  J.  Sullivan,  president  of  the  Electric  Traction 
Company,  of  Philadelphia,  and  Mr.  Samuel  P.  Ferree, 
treasurer  of  the  Street  Railway  Advertising  Company, 
inviting  the  Association  to  meet  next  year  in  Philadelphia. 

The  secretary  stated  that  he  felt  that  in  connection 
with  these  invitations  he  should  read  a  letter  from  a 
prominent  street  railway  man  in  Montreal,  written  a  year 
ago.  asking  that  the  convention  tor  1895  should  he  held 
in  Montreal. 

INVITATION  TO  MEET  IN  MONTREAL  NEXT  YEAR. 

Mr.  Edward  Lusher,  of  Montreal:  Gentlemen,  at  the  meeting 
of  the  Committee  this  afternoon,  in  arranging  for  a  place  for  the  next 
meeting,  I  desired  to  get  in  edgeways  that  there  is  such  a  place  as 
Montreal,  but  I  was  very  properly  ruled  out  of  order,  being  a  member 
of  the  Committee. 

I  should  be  very  much  pleased  if  the  members  of  the  Association 
would  think  of  Montreal  through  the  coming  year,  so  that  the  year 
after  next  we  might  find  a  place  in  your  memory.  If  you  come  to 
Montreal  you  will  come  to  us  as  foreigners,  but  we  will  treat  you  as 
friends.  We  have  good  hotels  and  all  that  good  hotels  bring  forth. 
We  consider  we  have  some  interesting  things  in  our  city,  and  should 
like  to  get  you  there  to  see  them,  and  will  treat  you  in  the  best  possible 
way  we  can.  If  the  Convention  will  kindly  think  of  this  during  the 
coming  year,  so  that  we  might  have  the  satisfaction  and  pleasure  of 
your  coming,  we  would  be  very  glad. 

A  few  years  ago — in  1885 — it  was  partly  decided  that  you  should 
go  to  Montreal;  but  1885  proved  to  be  a  year  of  small-pox  in  our  city. 
Small-pox,  however,  does  not  come  more  than  once  in  twenty  years. 
As  I  said  before,  if  you  come  we  will  do  everything  we  can  to  make 
your  visit  pleasant;  we  have  only  one  railway,  but  that  covers  the 
entire  city.  [Applause.] 

Mr.  Ostrom  ably  advocated  the  selection  of  Philadel- 
phia, stating  that  this  city  is  no  longer  a  slow  town,  but 
has  become  one  of  the  most  progressive  in  the  country. 

The  question  of  the  next  convention  city  was  referred 
to  a  committee  appointed  by  the  president  to  nominate 


new  officers  for  the  Association,  this  committee  consisting 
of  Messrs.  T.  H.  McLean,  of  Indianapolis;  E.  G.  Connette, 
of  Nashville;  G.  W.  Baumhoff,  of  St.  Louis;  A.  F.  Breed, 
of  Lynn;  R.  Semmes,  of  Mobile,  and  John  E.  Rugg,  of 
Pittsburgh. 

Mr.  Hurt,  of  Atlanta,  chairman  of  the  special  com- 
mittee on  "  T  Rail  Construction,"  appointed  at  the  last 
meeting,  submitted  the  committee's  report,  which  will  be 
found  on  page  681. 


T/iird  ■  Day 


President  Payne  called  the  meeting  to  order  at  10.30 
a  m.  The  first  business  was  the  report  of  the  Committee 
on  "City  and  Suburban  Electric  Railways."  This  report 
is  published  in  full  on  pages  677  to  680.  On  motion,  the 
report  was  ordered  to  be  printed  in  the  proceedings. 

The  report  on  "  The  T  Rail  Construction  of  the 
Terre  Haute  Street  Railway  Company,"  was  read  by  Mr. 
Harrison.    This  is  published  on  page  696. 

Mr.  Seely:  I  would  like  to  ask  Mr.  Harrison  what  is 
the  cost  of  the  T  rail  construction  as  compared  with  the 
girder  rail  construction  of  the  same  weight? 

Mr.  Harrison  :  I  could  not  give  any  comparison  as  to 
the  same  weight  of  rail,  because  I  never  laid  girder  rail  of 
that  dimension.  Our  experience  was  with  thirty-eight 
and  forty-five  pound  girder  rail,  and  that  was  all  taken  up 
long  ago. 

Mr.  Seely:  Have  you  had  any  experience  with  the  T 
rail,  outside  of  the  brick  and  asphalt  pavement;  have  you 
had  any  experience  with  granite  blocks  ? 

Mr.  Harrison:  No,  sir;  the  brick  pavement  is  much 
superior  for  smoothness  and  durability  to  granite 
blocks;  but  I  am  confident  we  can  lay  the  rail  as  well  and 
as  successfully  with  the  granite  blocks  as  with  the  brick 
or  asphalt  pavement. 

Mr.  Seely:  Do  you  not  find  that  the  concrete  founda- 
tions are  extremely  rigid  for  the  cars;  that  the  wear  takes 
place  in  the  cars  instead  of  the  rail  ? 

Mr.  Harrison:  The  traffic  is  perfectly  smooth,  and 
there  is  no  jolting  or  jar;  no  oscillation  with  our  cars. 
When  the  car  comes  to  a  rail  joint  you  cannot  tell  that 
you  are  passing  over  it.  Our  track  foreman  has  had  long 
experience  in  steam  railroad  practice,  and  he  is  instructed 
to  spare  no  pains  or  expense  in  making  the  joints  as  solid 
and  rigid  as  possible.  I  do  that,  because  I  believe  that 
after  you  once  put  a  track  in  a  paved  street,  you  do  not 
want  to  repair  the  rail  joint  You  want  to  have  it  so  that 
it  will  not  give  you  any  trouble,  and  for  that  reason  there 
is  no  money  spared  in  laying  the  joints.  The  joints  are 
laid  as  close  as  the  natural  expansion  and  contraction 
will  permit. 

Mr.  Seely  :  The  reason  I  bring  up  that  point  is  that  at 
the  present  time  a  great  many  railroads  are  being  con- 
structed where  they  are  not  allowing  any  space  for  con- 
traction and  expansion. 

Mr.  Harrison  :  My  experience  on  that  point  is  that 
there  is  so  much  metal  down  below  the  surface,  where  it 
is  cool,  and  so  little  of  it  exposed  to  the  heat,  just  the 
head — we  have  no  grooved  or  girder  rail  in  our  city — and 
just  a  little  on  one  side,  that  we  do  not  suffer  from  con- 
traction and  expansion,  as  in  the  case  of  a  girder  rail. 
The  joints  are  the  Wheeler  joints,  and  rest  on  the  tie,  and 
then  we  tamp  the  rail  up  with  concrete,  not  only  the  ties 
supported  with  concrete,  but  under  the  rail  also,  and  the 
concrete  comes  up  over  the  tie,  so  that  the  rail  and  the  tie 
both  rest  on  solid  concrete,  with  a  heavy  bed  below,  and 
when  this  brick  paving  is  put  on,  and  all  cemented  to- 
gether, there  are  practically  no  joints;  and  you  cannot  feel 
them  in  passing  over  the  rail.  It  gets  no  wear  and  tear, 
and  that  is  why,  in  economy  of  operation,  it  is  superior, 
because  there  are  no  joints  to  rattle  a  car  in  passing  over 
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them.  Our  motors  and  cars  last  longer,  and  we  have  bet- 
ter service. 

Telegrams  were  read  from  Thomas  Lowry,  president 
of  the  Twin  City  Rapid  Transit  Company,  Minneapolis, 
and  also  from  the  Commercial  Clubs  of  Minneapolis  and 
St.  Paul,  inviting  the  Association  to  hold  its  next  meeting 
in  the  great  convention  city  of  the  Northwest — Min- 
neapolis. 

A  letter  from  O.  T.  Crosby  was  read,  regretting  his 
inability,  owing  to  pressure  of  business  and  absence  from 
the  country,  to  present  a  report  on  "  Standards  for 
Electric  Street  Railways,"  and  asking  that  a  new  chairman 
be  appointed  in  his  place. 

On  motion  of  Mr.  Perrine,  the  Committee  on  Stand- 
ards was  continued. 

The  following  letter  was  read  from  M.  K.  Bowen, 
superintendent  of  the  Chicago  City  Railway  Company, 
recommending  that  a  committee  be  appointed  to  investi- 
gate the  subject  of  the  validity  of  patented  articles  used 
by  street  railways. 

CHICAGO  CITY  RAILWAY  COMPANY. 
2020  State  Street. 

Chicago,  October  15,  1894. 

To  Henry  C.  Payne,  Esq.,  President,  and  Members  of  the  Executive 
Committee ,  American  Street  Railway  Association: 

Gentlemen: — The  list  of  patented  articles  in  use  on  street  rail- 
ways is  growing  very  fast,  and  has  increased  wonderfully  since  the 
adoption  of  electricity  as  a  motive  power.  All  street  railways  are  pay- 
ing either  directly  to  the  patentee  or  indirectly  to  the  manufacturer,  a 
royalty  on  one  or  more  devices  in  use  in  the  operation  their  lines.  In 
many  cases  the  patent  is  worthless,  yet  no  test  or  investigation  has 
been  made  to  determine  whether  a  royalty  is  rightfully  due  the  holder 
of  the  patent  or  not,  and  consequently  many  thousands  of  dollars  are 
spent  annually  in  royalties  that  could  be  otherwise  saved,  or  the 
price  of  such  articles  reduced  by  concerted  action  in  fighting  and 
exposing  all  such  so-called  "patents." 

The  street  railway  companies  are  also  liable  to  be  made  defendants 
in  the  suits  for  using  articles  that  are  an  infringement  on  some  patent, 
while  the  manufacturer  is  the  party  that  should  stand  the  burden  of 
such  litigation,  and  not  the  purchaser  or  consumer. 

In  this  matter  we  are  far  behind  the  steam  railroads  of  this  coun- 
try. In  this  city  there  is  an  organization  known  as  the  Western  Rail- 
road Association,  that  has  been  in  successful  operation  for  twenty-four 
years,  and  has  a  membership  of  ninety.  There  is  also  an  Eastern 
Association,  with  headquarters  at  Washington,  similar  to  the  one  here, 
and  the  two  organizations  have  as  members  all  the  important  railways 
in  the  United  States,  and  most  of  the  smaller  ones.  The  several  rail- 
ways pay  annual  dues  based  either  on  their  mileage  or  gross  or  net 
receipts.  This  Association  furnishes  reports  and  opinions  on  all  patent 
matters  on  request  from  its  members,  and  defends  all  patent  suits  in 
which  the  railroads  are  made  defendants. 

The  railroad,  as  a  rule,  gets  an  opinion  from  the  Association 
before  buying,  making  or  using  any  patented  device.  An  association 
of  this  character  would  be  highly  beneficial  to  our  street  railway  com- 
panies. If  this  could  be  carried  into  active  operation  by  an  associa- 
tion of  street  railways,  all  patented  articles  in  use  on  our  lines  should 
be  investigated  and  reported  on. 

In  conclusion,  will  say  that  if  it  meets  your  approval  I  would 
recommend  that  a  committee  be  appointed  to  take  up  this  matter  and 
submit  a  plan  of  organization,  to  report  to  the  Executive  Committee  at 
their  meeting  in  January.  Your's  respectfully, 

M.  K.  Bowen,  Superintendent. 

Mr.  Perrine  moved  that  a  committee  be  appointed  on 
this  subject.  Carried;  and  the  Chair  appointed  the  fol- 
lowing committee:  F.  R.  Greene,  secretary  Chicago  City 
Railway  Company,  chairman,  and  John  W.  McNamara, 
Albany,  and  C.  W.  Wason,  Cleveland. 

The  matter  of  the  proposed  amendments  to  the  Con- 
stitution and  By-Laws,  to  provide  for  associate  members, 
was  then  considered.  An  informal  vote  was  taken  as  to 
the  advisability  of  the  adoption  of  the  amendments;  and 
it  was  the  unanimous  judgment  of  the  members  that  the 
amendments  should  be  adopted. 

Action  on  the  same  will  be  taken  at  the  next  annual 
meeting. 

The  special  committee  appointed  to  interview  the 
representatives  of  the  Underwriters'  Association  of  the 
South  reported  that  they  had  been  unsuccessful  in  meet- 
ing such  officials. 

Mr.  Brophy,  of  Boston,  president  of  the  New  Eng- 
land Reserve  Fund  Association,  was  introduced  and  said: 
I  think  it  would  be  better  for  each  state  association  of 
street  railways,  to  make  application  to  the  board  of  under- 
writers of  the  mutual  companies  which  controls  its  terri- 


tory. I  think  something  might  be  done  in  the  way  to  se- 
cure a  reduction  of  rates.  Our  company  is  not  a  stock 
company.  We  have  no  agents  and  pay  no  premiums,  so  that 
we  can  afford  to  carry  the  business  at  somewhat  lower  rates. 
Ours  is  the  only  mutual  company  which  is  at  the  present 
time  carrying  electric  light  and  railway  properties.  We 
have  been  insuring  electric  light  stations  and  power 
houses  for  two  years,  and  car  houses  for  one  year.  We 
have  at  the  present  time  $7,000,000  of  property  of  this 
class,  and  for  the  last  ten  or  twelve  months,  ending  Oc- 
tober, our  losses  have  been  $2,300  on  the  $7,000,000.  We 
have  been  able  to  pay  a  dividend  of  70  per  cent,  on  busi- 
ness written  one  year  ago.  We  have  been  insuring  this 
character  of  business  for  two  years.  I  state  this  to  show 
you  that  the  electric  business  is  not  so  hazardous  as  some 
people  think  it  is.  (Applause.)  It  can  be  insured  at  a 
profit.  We  have  paid  some  losses;  at  the  same  time  we 
have  paid  to  our  policy  holders  40  per  cent,  of  the  premi- 
ums paid.  The  premiums  collected  have  paid  losses  and 
expenses  and  left  a  balance  to  be  returned  to  policy  hold- 
ers, so  that  the  business  is  not  so  very  bad.  Our  rate  on 
electric  light  stations  is  1  per  cent.,  which  calls  for  a 
station  which  is  a  model  in  every  way.  We  do  not  ask 
for  cement  floors  or  iron  floors,  nor  do  we  ask  that  the 
roof  shall  be  eighteen  feet  high;  but  we  want  a  plant 
that  is  clean  and  has  no  oil  on  the  floors,  no  finish  on  the 
walls,  and  no  attics  or  basements.  If  it  has  a  basement 
or  second  floor,  used  for  storage,  they  must  be  equipped 
with  automatic  sprinkers.  Our  experience  with  car  houses 
has  been  very  satisfactory.  We  do  not  know  just  what 
the  losses  will  be,  but  our  premiums  so  far  have  mat  all 
expenses.  Our  expenses  for  inspectors  have  amounted  to 
6  per  cent,  of  premiums  received,  and  the  total  expense, 
including  losses,  is  12  per  cent.  The  stock  company,  of 
course,  must  necessarily  pay  commissions  to  its  agents, 
and  these  commissions  amount  to  about  33  per  cent,  of 
premiums,  losses  something  like  63  per  cent. 

Mr.  Baumhoff:  I  would  like  to  ask  the  gentleman  in 
what  cities  his  company  carries  insurance  on  electric  rail- 
ways; have  you  any  district? 

Mr.  Brophy:  We  have  no  special  district.  Of  course, 
the  majority  of  our  business  is  in  New  England;  and  the 
greater  part  of  our  insurance  is  on  electric  light  property. 
We  have  $7,000,000  on  this  classed  together,  and  about 
$500,000  of  that  is  on  railway  property.  Our  basis  rate  on 
brick  powerhouses  is  1  percent.;  frame,  1%;  car  house 
and  contents,  including  cars,  brick,  i%\  frame,  i/4  per 
cent. 

Mr.  Baumhoff:    Are  you  limited  as  to  the  amount? 

Mr.  Brophy:  We  cannot  carry  over  $60,000  on  any 
one  building  and  contents.  We  are  somewhat  handi- 
capped; our  company  is  not  large  enough  to  carry  the 
insurance  the  large  street  railway  companies  would  de- 
sire to  place  with  us.  We  had  an  offer  from  a  railway 
company  recently,  to  place  $300,000;  power  house,  car 
house  and  shops;  and  as  they  were  practically  one  build- 
ing we  could  not  take  it.  Of  course,  if  they  had  formed 
three  or  four  separate  risks,  we  might  have  done  the 
business.  A  mutual  company  will  not  take  property  ex- 
posed to  a  risk  which  it  would  not  carry  if  it  were  offered. 
I  think  it  might  be  well  to  appoint  a  committee  to  confer 
with  some  of  the  New  England  mutuals  to  see  what  they 
will  do. 

Mr.  Harrison:  I  have  had  a  satisfactory  experience 
with  the  company  Mr.  Brophy  represents,  and  I  agree 
with  the  suggestion  that  it  would  be  of  interest  and  profit 
to  the  Association  to  have  a  committee  appointed.  I 
move  that  a  committee  of  five  be  appointed  to  take  the 
matter  up  with  the  New  England  companies.  As  far  as 
our  company  is  concerned,  we  can  get  all  the  insurance 
we  want  from  the  company  represented  by  Mr.  Brophy, 
but  larger  companies  could  not  do  it.  They  would  not 
carry  so  much  in  one  risk;  it  would  be  necessary  to  deal 
with  two  or  three  to  carry  the  full  risk. 

Mr.  Seely:  In  relation  to  insurance  companies,  the 
members  of  the  National  Electric  Light  Association  had 
the  same  trouble  that  you  are  laboring  under,  and  I  be- 
lieve the  company  which  Mr.  Brophy  represents  came  to 
their  relief,    i  have  no  doubt  that  the  street  railway 
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companies  could  get  substantial  relief  in  this  direction  by 
a  conference  with  the  representatives  of  the  mutual  com- 
panies. The  Standard  Oil  Company  carries  its  own  in- 
surance, and  has  a  profit  every  year,  and  there  is  no 
reason  why  this  great  business  should  not  do  likewise. 
We  could  establish  a  mutual  company  of  our  own,  and 
have  a  central  office. 

The  motion  to  appoint  the  special  committee  was  then 
put  and  carried. 

The  president  appointed  the  following  gentlemen: 
Messrs.  Harrison,  Terre  Haute;  Dyer,  Augusta;  Perrine, 
Trenton;  Lusher,  Montreal;  Baumhoff,  St.  Louis. 

Mr.  Perrine  offered  the  following  resolution: 

Resolved,  that  the  Executive  Committee  is  hereby  requested  to 
take  under  consideration  the  question  of  the  enlargement  of  the  field 
and  scope  of  the  Association,  and  submit  a  plan,  suggesting  ways  and 
means  therefor,  at  the  next  meeting  of  the  Association.  Carried. 

The  Nominating  Committee  presented  the  following 
report:  President,  Joel  Hurt,  Atlanta,  Ga.;  vice-presi- 
dent, W.  Worth  Bean,  St.  Joseph,  Mich.;  2d  vice-presi- 
dent, John  M.  Cunningham,  Boston,  Mass.;  3d  vice-presi- 
dent, Russell  B.  Harrison,  Terre  Haute,  Ind.;  secretary 
and  treasurer,  William  J.  Richardson,  Brooklyn,  N.  Y. 
Executive  Committee:  Henry  C.  Payne,  Milwaukee,  Wis.; 
W.  H.  Jackson,  Nashville,  Tenn.;  D.  G.  Hamilton,  St. 
Louis,  Mo.;  G.  C.  Cuningham,  Montreal,  Can.;  J.  N. 
Partridge,  Brooklyn,  N.  Y. 

The  Committee  recommended  Montreal,  Can.,  for 
the  next  meeting. 

A  motion  was  made  to  adopt  the  report,  except  as  to 
Montreal  for  the  place  of  next  meeting.  This  motion  was 
amended  by  a  motion  to  adopt  the  report  of  the  Commit- 
tee as  a  whole.  This  latter  motion  was  put  to  vote  — ayes, 
17;  noes,  19. 

On  motion,  Mr.  Penington,  of  Chicago,  was  instructed 
to  cast  the  ballot  of  the  Association  for  the  officers  nom- 
inated. 

This  was  done,  and  they  were  declared  duly  elected. 

Mr.  Penington  moved  that  Philadelphia  be  substituted 
for  Montreal  as  the  place  of  meeting. 

A  spirited  discussion  ensued  on  the  question;  and 
during  the  calling  of  the  roll  there  was  much  interest 
manifested.    The  vote  when  taken,  stood: 

Montreal,  38;  Philadelphia,  17. 

Mr.  Cuningham,  of  Montreal:  Gentlemen,  I  wish 
to  say  a  few  words  to  you  to  show  how  very  pleased,  in- 
deed, I  am  to  know  that  next  year  Montreal  will  receive 
this  large  and  important  Association.  I  can  assure  you 
that  we  will  do  everything  in  our  power  to  remove  any 
difficulties  that  may  exist  as  to  entering  any  supplies  for 
the  purpose  of  exhibition.  I  can  confidently  promise  you 
that  there  will  be  no  difficulty  in  bringing  supplies  to 
Montreal,  any  more  than  there  was  in  bringing  them  to 
Atlanta.  We  recognize  in  Montreal,  as  well  as  do  the 
residents  of  other  places,  that  this  exhibition,  which  is  a 
part  of  the  annual  meetings,  has  become  a  very  important 
feature,  and  should  be  maintained  and  improved,  if  possi- 
ble, every  year;  and  therefore,  for  that  reason  I  can 
promise  you  that  we  will  do  all  in  our  power  to  remove 
any  difficulties  that  may  exist  in  coming  to  Montreal. 
You  will  receive  there  a  most  warm  and  hearty  welcome. 
[Applause.] 

The  report  of  the  Committee  on  "  Mail,  Express  and 
Freight  Service  on  Street  Railway  Cars,"  was  then  read 
by  title  only.  This  is  published  on  page  687.  On  motion 
the  report  was  ordered  to  be  printed  in  the  proceedings. 

The  report  of  the  Committee  on  "  Transfers  and 
Commutation  "  was  read  by  title,  and  ordered  to  be  printed 
in  the  proceedings.    The  report  is  given  on  page  680. 

The  report  of  the  Committee  on  the  "Use  of  the 
Booster  on  Electric  Railway  Circuits"  was  next  in  order, 
and  after  a  few  remarks  by  Mr.  Vail,  giving  the  substance 
of  the  paper,  was  ordered  to  be  printed  in  the  proceed- 
ings.   The  report  is  given  on  page  700. 

Messrs.  Dunlop,  of  Washington,  and  McNamara,  of 
Albany,  were  appointed  a  Committee  to  escort  the  newly 
elected  president  to  the  chair. 

Mr  Payne  introduced  Mr  Hurt,  who  said:  Mr.  Presi- 
dent, and  gentlemen  of  the  Convention.  I  thank  you 
sincerely  for  this  honor.    I  have  not  sought  it,  but  I  ap- 


preciate it  none  the  less.  I  assure  you  that  I  shall  not 
take  up  your  time  in  making  a  speech.  I  am  fully  in 
accord  with  those  who  have  the  interests  of  this  Associa- 
tion at  heart,  and  I  shall  do  my  best  during  the  year  to 
come  to  further  its  advancement.  I  can  do  no  more  than 
ask  your  co-operation,  free  consultation  and  help  in  every 
direction.  The  Executive  Committee,  of  course,  will 
have  certain  important  matters  before  them;  but  with 
your  secretary  must  lie  main  weight;  and  I  have  no 
doubt  that  he  will  in  the  future,  as  he  has  in  the  past,  dis- 
charge his  full  duty.  I  feel  that  this  Association  is  enter- 
ing upon  an  era  of  much  more  useful  work  than  has 
marked  its  past  career.  Its  scope  should  be  enlarged. 
There  are  many  features  of  the  work  devolving  upon  the 
managers  of  street  railways,  in  which  they  need  help  from 
this  Association;  and  this  question  should  have  your 
special  attention  during  the  next  twelve  months.  I  can 
only  promise  you  that  my  feeble  effort  will  be  given  with 
the  greatest  earnestness  whenever  I  see  it  can  be  of  any 
avail.  Thanking  you  again,  gentlemen,  for  the  honor,  I 
wish  you  all  God  speed,  and  hope  that  we  will  meet  again 
in  another  year,  and  have  quite  as  full  an  attendance  as 
we  have  had  here.  (Applause.) 

On  motion  of  Mr.  Perrine,  a  vote  of  thanks  was 
passed  to  the  retiring  officers.  The  Atlanta  Consolidated 
Street  Railway  Company,  the  Capital  City  Club,  the  local 
press,  and  the  citizens  generally  of  the  city  of  Atlanta,  for 
the  courtesies,  kindness  and  attention,  and  courteous 
hospitality,  which  had  been  extended  to  the  Association. 

The  report  on  "Destructive  Arcing  of  Five  Hundred 
Volt  Fuses,"  was  read  by  title,  and  ordered  to  be  printed 
in  the  proceedings.  The  report  is  given  in  abstract,  on 
page  699.  The  paper  on  "Brake  Shoes"  was  read  by  its 
title,  and  was  ordered  to  be  printed  in  the  proceedings. 
An  abstract  of  this  paper  is  given  on  page  689. 

Mr.  Davis:  In  accordance  with  the  recommendation 
of  the  author  of  the  paper,  I  move  that  a  committee  be 
appointed,  to  consist  of  two  members  of  the  Association, 
and  one  manufacturer,  to  investigate  the  subject  of  the 
adoption  of  a  standard  style  of  brake  shoes,  conduct  ex- 
periments, and  to  report  the  data  collected,  and  its  con- 
clusions, at  the  next  meeting,  without  expense  to  the 
Association.  Carried. 

The  report  on  "  Power  Brakes  vs.  Hand  Brakes,"  by 
E.  J.  Wessels,  was  read  by  title  only.  It  was  ordered  to 
be  printed  in  the  proceedings.  The  report  is  given  on  page 
683. 

Mr.  E.  A.  Sperry  :  The  paper  just  read  by  title  con- 
tains a  reference  to  a  paper  read  by  me  before  the  Ameri- 
can Institute  of  Electrical  Engineers  last  month.  The 
reference  being  somewhat  unjust,  I  would  like  the  oppor- 
tunity of  showing  wherein  some  of  such  errors  have  oc- 
curred. My  paper  contained  fourteen  points  of  excellence, 
in  which  the  electric  brake  was  superior.  These  points 
have  been  taken  up  by  Mr.  Wessels  in  their  order,  and  re- 
marks attached  to  each,  embodying  claims  on  behalf  of 
the  air  brake.  For  instance,  I  said  that  the  use  of  the 
electric  brake,  which  does  not  employ  brake-shoes  in  the 
operation  at  all,  would  cause  an  entire  saving  in  brake 
shoes,  with  a  resultant  saving  of  wheels  from  two  to  three- 
fold. The  author  has  attached  to  this  the  remark  that  a 
good  air  brake  saves  wheels.  The  air  brake  is  used  sim- 
ply to  increase  the  power  of  the  application  of  the  brake- 
shoes,  which,  while  smeared  with  sand  and  dirt,  attack  the 
rims  of  the  wheels,  "drawing  "  the  chills,  and  very  soon 
grind  off  the  face  of  the  wheels  to  a  point  below  the  chills, 
when  the  wheels  will  have  to  be  pressed  off,  and  others 
substituted.  The  air  brake,  instead  of  saving  wheels,  sim- 
ply tends  to  grind  them  down  sooner  by  the  superior 
pressure  of  the  shoes  upon  the  wheels,  over  and  above 
that  readily  obtainable  by  hand.  With  the  electric  brake 
the  wheels  are  retarded  and  brought  to  rest  without  the 
application  of  brake  shoes,  and  the  rolling  contact  be- 
tween the  wheel  and  rail,  being  the  oniy  point  of 
wear,  the  grinding  and  ruining  of  the  chill  is  entirely 
avoided. 

Another  point  referred  to  by  the  author  is  that  of  the 
air  brake  not  causing  flat  wheels.  It  will  be  readily  un- 
derstood that  with  the  electric  brake  this  cannot  occur, 
from  the  fact  that  when  the  wheels  stop  momentarily,  the 
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motor,  which  has  been  converted  into  a  dynamo,  also  stops, 
and  therefore  it  cannot  generate  current  with  which  to 
further  and  continuously  hold  such  wheels,  and  they  sim- 
ply start  again  to  roll  slowly,  which  gives  far  better  re 
tardation  than  while  sliding,  and  therefore  cannot  be 
ground  flat.  The  comment  upon  this  point  is  that  a  good 
air  brake  prevents  flat  wheels.  It  is  not  clear  why  the  state- 
ment is  made,  no  reasons  being  given. 

With  the  air  brake,  a  constant  demand  for  energy  is 
made  at  moneyed  cost  from  the  power  station,  which  at 
the  same  time  may  be  already  well  taxed  and  running  up 
to  its  capacity.  With  the  electric  brake,  on  the  other 
hand,  we  use  nothing  but  the  momentum  or  power 
stored  up  in  the  moving  mass,  and  which  in  any  case  we 


is  fully  applied  or  fully  on,  the  motorman  is  enabled  to 
hold  a  heavily  loaded  car  on  an  8  per  cent,  grade.  The 
holding  is  perfect,  and  remains  so  as  long  as  the  handle 
is  in  this  position.  We  find  one  fact  which  greatly  aids 
this  process,  namely,  the  friction  of  quiescence,  which  is, 
the  natural  resistance  of  any  mass  starting  to  move,  after 
being  once  brought  to  rest. 

I  most  heartily  agree  with  the  author  as  to  the  neces- 
sity of  power  brakes,  but  think  that  the  highest  order  of 
engineering  should  be  employed;  and  inasmuch  as  we 
have  ample  power  stored  up  in  the  mass,  this  power 
should  be  used  rather  than  to  employ  an  additional 
draught  of  power  from  the  central  station  at  moneyed 
cost,  and  additional  and  otherwise  unnecessary  devices, 


wish  to  get  rid  of,  the  brake  simply  being  a  device  where- 
by a  part  of  this  energy  of  motion  is  used  to  apply  the 
brake  and  stop  the  car. 

In  answer  to  most  of  the  points  raised,  the  para- 
graphs quoted  from  my  paper  above  referred  to,  are  self- 
explanatory,  and  need  not  receive  comment  here.  One, 
however,  is  an  important  one,  which  should  receive  ex- 
planation, namely,  that  of  holding  a  car  on  a  grade  after 
it  has  been  brought  to  rest.  On  the  car  in  operation  at 
this  Convention,  though  unaware  of  it,  you  have  nearly 
all  seen  a  portion  of  the  apparatus  which  is  used  to  hold 
the  car  on  grades  ;  but  which,  on  advice  of  counsel,  has 
been  removed  from  the  wheels,  and  cannot  be  shown 
publicly  until  December  15.  I  might  say,  that  by  means 
of  this  device,  the  single  controller  handle  by  which  the 
car  is  first  started,  may,  by  swinging  around,  bring  the 
car  to  rest  by  use  of  the  electric  brake.  By  the  simple 
act  of  holding  this  handle  in  the  position  where  the  brake 


which  in  some  cases  are  liable  to  derangement,  and  also 
liable  to  give  unnecessary  and  disagreeable  noises  in 
its  operation.  If  the  same  controller  handle  can  be  used 
to  start  and  stop  the  car  by  reverse  motions,  it  is  in  the 
cause  of  simplicity  to  adopt  it,  and  avoid  a  multiplicity 
of  handles,  whereby  a  motorman  in  case  of  an  emergency, 
might  become  confused  in  their  use.  In  the  electric  brake 
a  single  handle  is  used  for  all  purposes,  to  run  the  motors, 
apply  the  brakes  and  hold  the  car  upon  a  grade. 

The  special  paper,  by  Allen  R.  Foote,  on  "Taxation," 
was  read  by  title,  and  ordered  to  be  printed  in  the  min- 
utes. Mr.  Foote's  paper  defined  what  are  proper  sub- 
jects for  taxation  and  what  are  not,  and  recommended  for 
adoption  by  the  legislatures  of  the  different  states  the 
clauses  defining  taxes  given  in  the  appendix  to  a  paper  on 
the  same  subject,  read  by  Mr.  Foote  at  the  last  meeting  of 
the  New  York  State  Street  Railway  Association,  and  pub- 
lished in  our  last  issue.    The  meeting  then  adjourned. 


The  social  life  of  a  great  convention  is  to  many  of 
those  in  attendance  more  interesting  than  its  business 
life.  The  story  of  how  Atlanta  was  stormed  and  captured 
in  the  year  of  our  Lord,  one  thousand  eight  hundred  and 
ninety-four,  by  the  largest  and  most  successful  conven- 
tion of  the  American  Street  Railway  Association  ever 
held,  and  of  how  the  hearts  of  the  assaulting  party  were 
in  turn  conquered  and,  indeed,  enslaved  by  the  citizens  of 
"The  Gate  City  of  the  South,"  is  one  of  such  excep- 
tional interest  as  to  fully  warrant  the  telling. 


Convention  life  began  on  the  many  trains,  special  and 
regular,  which  started  from  all  parts  of  the  country 
toward  Atlanta — the  first  city  in  the  South  to  receive  as 
guests  the  American  Street  Railway  Association.  Ac- 
quaintances were  formed  on  these  trains  which,  strength- 
ened into  friendships  during  Convention  time,  have  be- 
come permanent  possessions  for  a  life  time.  Who, 'for 
example,  of  those  who  joined  in  the  war  cry 

Rat  tat  too, 

Royal  Blue. 
Shenandoah  Valley, 

Brought  us  through. 

as  the  magnificent  special  train  from  New  York  drew  into 
the  Atlanta  station  at  six  o'clock  on  Tuesday  night,  will 
ever  forget  the  pleasant  social  visitations  from  car  to  car, 
the  games  of  pok — er — -whist,  which  beguiled  the  flitting 
hours,  or  the  "  horse  play"  possible  only  to  men  in  rollick- 
ing mood  who  "own  the  train,"  and  are  able  to  act  on 
the  dictates  of  a  passing  fancy,  untrammeled  by  officialism 
or  severe  glances  from  unfriendly  eyes? 

Tuesday  afternoon  and  evening  found  Atlanta's  ex- 
pectations of  a  large  attendance  fully  realized.  A  com- 
mittee of  prominent  citizens  received  the  many  trains 
rolling  into  Atlanta,  from  East,  West  and  North  and 
"passed  them  on,"  with  cheerful  greetings,  to  the  fine 
hostelries  of  the  city.  Soon  the  latters'  corridors  were 
filled  to  overflowing  with  nearly  1,000  men,  shaking  hands, 
renewing  acquaintances,  introducing  each  other  and  pass- 
ing congratulations  upon  the  weather,  the  attendance, 
the  excellence  of  the  accommodations  and  the  prospects 
for  "  the  biggest  convention  ever  held,"  forgetting  in  the 
electric  atmosphere  of  jollity  and  good  cheer  such  minor 
troubles  as  overflowing  chambers,  cot  beds,  "  lodgings 
out,"  etc.,  inseparable  from  the  great  meetings  of  the  As- 
sociation. At  the  Aragon,  the  earlier  arrivals  saw  a  cluster 
of  well  known  street  railway  men  resplendent  in  swallow 
tails  and  white  ties,  and  found  that  the  manager,  Mr. 
Dodge,  had  proffered  to  a  few  choice  spirits  among  the 
arrivals  of  Monday,  an  elegant  little  private  dinner — if 
sixteen  courses  can  be  respectfully  referred  to  as  "  little" 
— in  honor  of  the  first  anniversary  of  his  management  of 
the  hotel.  At  the  Kimball  House  all  was  music  and  mer- 
riment, flags  and  bunting,  in  honor  of  the  city's  guests, 
and  at  the  Marion  and  Markham  Hotels,  smaller  but 
presumably  more  select  gatherings  found  life  quite  bright 
enough  for  all  practical  purposes.  In  the  later  evening 
and  after  the  wants  of  the  inner  man  had  been  satisfied 
by  substantial  and  well  served  dinners,  bands  of  delegates 
might  be  seen  parading  the  principal  streets,  singing  war 
and  other  songs,  and  impressing  upon  the  sober  citizens 
of  Atlanta,  the  fact  that  Convention  life  was  gay,  indeed, 
even  to  prosaic  street  railway  engineers  and  operators. 


Those  who  did  not  find  each  other  on  Tuesday  night 
were  satisfied  on  the  following  day  at  the  Exhibition 
Hall,  where  the  extensive  exhibit  of  apparatus  was  made 
the  excuse  for  a  general  reunion  of  friends. 


"  Delegates  are  requested  to  hand  their  names  to 
some  member  of  the  local  committee  in  order  that  the 
courtesies  of  Atlanta's  Club  may  be  extended  to  them, 
together  with  invitations  to  a  reception  tendered  to  the 
American  Street  Railway  Association  and  others  in  at- 
tendance by  the  Capital  City  Club." 

This  is  the  substance  of  the  kind  and  cordial  note 
which  was  placed  in  each  box  at  the  different  hotels,  and 
Tuesday  evening  found  many  of  the  most  cultured  and 
delightful  ladies  and  gentlemen  in  Atlanta  society  assem- 
bled in  the  beautiful  home  of  the  Capital  City  Club  pre- 
pared to  greet  their  new  friends.  The  large  ball  room  of 
the  club  was  soon  filled,  and  the  inspiring  music  of  a  fine 
orchestra,  in  conjunction  with  a  smooth  and  waxy  floor, 
proved  too  great  a  temptation  to  be  resisted,  so  that  the 
reception  was  quickly  turned  into  an  impromptu  ball, 
greatly  to  the  pleasure  of  all  concerned.  The  ladies  of 
the  Convention  were  many,  but  were  so  far  outnumbered 
by  the  gentlemen  that  each  lady  was  quickly  surrounded 
by  half  a  score  of  gallants  eager  for  the  honor  of  a  dance — 
a  situation  so  unusual  in  social  entertainments  as  to  be 
almost  embarrassing,  though  quite  satisfactory  to  the 
favored  representatives  of  the  fair  sex. 

Early  in  the  evening,  Major  Livingstone  Mims,  presi- 
dent of  the  club,  and  a  typical  Southern  gentleman  of  the 
old  school,  delivered  from  the  floor  a  fine  address  of  wel- 
come which  elicited  the  hearty  applause  of  his  hearers. 
Later  on,  an  excellent  collation  was  served  in  the  banquet 
hall.  The  evening  was  thoroughly  enjoyable  from  every 
point  of  view. 

Thursday  morning  and  afternoon  were  given  over  to 
shopping  and  sight  seeing  on  the  part  of  the  ladies,  while 
the  gentlemen  devoted  themselves  strictly  to  business  at 
the  Exposition  Grounds.  In  the  evening  occurred  the 
great  social  event  of  the  Convention. 


By  eight  o'clock  the  halls  and  parlors  of  the  Kimball 
House  were  thronged  with  would-be  banqueters  waiting 
for  the  opening  of  the  doors  leading  to  the  immense  din- 
ing room  of  the  hotel.  Within  a  short  time  the  latter 
had  been  so  completely  filled  that  hardly  a  seat  was  free 
for  late  comers.  The  banquet  hall  was  draped  with  the 
national  colors,  caught  into  folds  with  shields  and  relieved 
in  places  by  special  effects  in  other  decorative  material. 
At  the  head  of  the  hall  were  palms  and  potted  plants  in 
abundance,  and  directly  in  front,  running  transversely 
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across  the. hall,  was  the  table  reserved  for  the  officials  of 
the  Convention  and  the  speech  makers.  The  remaining 
tables,  four  in  number,  extended  throughout  the  entire 
length  of  the  hall,  and  the  beautiful  linen,  the  bright  silver 
and  the  fruit  pieces  "dressed  "the  banquet  hall  to  an 
effect  brilliant,  cheerful  and  hospitable. 
The  menu  was  as  follows: 


Blue  Points. 
Celery.       Green  Olives.       Salted  Almonds. 

Green  Turtle  Clear. 


MANHATTAN 
COCKTAIL. 

SAUTERNES. 


Broiled  Pompano.  Sauce  Tartar. 

Duchess  Potatoes. 

Fresh  Lobster  in  cases  a  la  Newburgh.       tontet  canet. 

Sweet  Breads  Glace  with  fine  French  Peas. 

Electric  Punch.  Wafers. 

Roast  Young  Turkey  with  Cranberry  Sauce.  POMMERY 
Asparagus.  sec. 

Quail  on  Toast  with  Cresses. 
Currant  Jelly. 

Celery  Salad. 

Tutti  Frutti  Ice  Cream  with  Cakes. 

Assorted  Fruits. 

Roquefort  and  Edam  Cheese  with  Bent's  Crackers.       creme  de 
Mocha  Coffee.  menthe. 

The  banquet  over,  President  Payne  rose  to  introduce 
Mr.  J.  H.  Stedman,  of  Rochester,  who  read  a  witty  poem 
on  the  origin  of  toasts,  toasting  and  toastmasters,  thus 
serving  to  pave  the  way  for  the  president  himself,  who 
acted  as  toastmaster  and  called  up  the  speakers  of  the 
evening. 

In  response  to  the  toast  on  the  "City  of  Atlanta,"  Hon. 
Howard  E.  W.  Palmer  eloquently  set  forth  the  virtues 
and  advantages  of  the  city,  claiming  for  its  citizens  an 
enterprise  and  public  spirit  second  to  none  found  else- 
where South  or  North.  In  conclusion  he  proposed  a 
toast  to  the  American  Street  Railway  Association,  which 
was  drunk  standing,  and  with  much  enthusiasm. 

Mr.  C.  D.  Wyman,  of  Milwaukee,  worthily  responded 
to  the  toast  "Our  Association." 

In  the  absence  of  Gen.  W.  H.  Jackson,  of  Nashville, 
Mr.  Lewis  Perrine,  Jr.,  of  Trenton,  talked  about  the 
"Street  Car  as  a  Factor  of  Civilization,"  and  told  a  number 
of  personal  experiences  and  anecdotes  which  were  highly 
appreciated. 

Capt.  Henry  Jackson  responded  to  the  toast,  "Rail- 
roads and  the  Law"  in  a  vein  generally  serious,  but  en- 
livened by  flashes  of  wit  and  humor,  which  met  with 
a  quick  response  from  his  audience. 

Hon.  Leonel  C.  Levy,  of  Columbus,  delivered  an 
eloquent  oration  upon  "The  New  South"  in  the  fervid, 
figurative  style  of  the  Southern  orator  of  the  old  school. 

Mr.  James  H.  McGraw,  of  the  Street  Railway  Jour- 
nal, responded  to  the  toast,  "The  Technical  Press,"  briefly 
outlining  the  services  which  the  latter  was  rendering  to 
the  street  railway  industry,  and  giving  several  specific 
illustrations,  humorous  and  otherwise,  of  what  the  press 
had  been  able  to  accomplish. 

One  of  the  most  brilliant  and  eloquent  speeches  of  the 
evening  was  that  of  Mr.  Lucien  L.  Knight,  of  the  Atlanta 
Constitution,  who  charmed  his  hearers  no  less  by  his 
interesting  personality,  than  by  the  substance  of  a  most 
excellent  speech. 

The  final  toast,  on  the  subject,  "Our  Country"  was 
answered  in  a  serious  vein  by  Hon.  Fleming  duBignon, 
whose  speech  was  enthusiastically  applauded,  and  was  a 
decided  success. 

The  Convention  then  called  loudly  for  Mr.  Joel  Hurt, 
"the  next  president  of  the  Association,"  who  spoke  briefly 
and  earnestly  upon  the  future  of  the  Association. 

Capt.  Robert  J.  Lowry,  of  Atlanta,  in  response  to  an 


urgent  call,  delivered  the  final  speech  of  the  evening — a 
speech  refusing  to  make  a  speech.  The  banqueters  then 
dispersed  promising  solemnly  to  meet  each  other  again 
another  vear. 


Barbecue- 


V 


"A  Royal  Georgia  Barbecue" — this  was  the  attrac- 
tion which  drew  to  the  beautiful  grounds  of  the  Ponce  de 
Leon  on  Friday  afternoon  nearly  all  in  attendance  at  the 
Convention.  The  barbecue  was  in  charge  of  Mr.  B.  W. 
Kribacker,  a  prominent  caterer,  locally  famous  for  his 
special  ability  as  a  "  barbecuist."  The  process  was  de- 
cidedly interesting  to  the  visitors,  most  of  whom  knew 
only  by  reputation  the  nature  of  the  feast.  A  large 
trench,  fifty  feet  long  and  three  feet  deep,  had  been  dug  and 
filled  with  burning  coals.  Across  this  trench  were  stretched 
five  large  hogs,  seven  kids,  ten  lambs,  fifty  chickens  and 
twenty  calf  livers,  about  750  lbs.  of  meat  in  all.  The 
odor  of  the  roasting  flesh  was  simply  delicious,  and 
whetted  the  appetites  of  the  500  guests  to  a  point  where 
all  care  for  formality  and  daintiness  was  forgotten.  About 
700  ft.  of  tables  had  been  erected,  and,  standing  around 
these,  the  guests  partook  of  the  roasted  meats,  of  a 
"Brunswick  stew,"  and  of  bread,  beer  and  other  eatables, 
the  whole  forming  a  most  enjoyable,  and  long  to  be  re- 
membered feast. 

While  the  barbecue  was  in  progress,  a  roaring  farce 
was  being  enacted  in  a  portion  of  the  grounds.  It  is 
hard  for  the  average  Southerner  to  understand  how  in- 
tensely amusing  to  the  average  Northerner  is  the 
Southern  darkey  of  all  ages — particularly  of  the  pick- 
aninny age.  To  get  a  couple  of  half  grown  lads  to  engage 
in  a  "  butting  match,"  to  see  the  piles  of  colored  humanity 
imitating  a  foot  ball  scrimmage  where  <a  nickel  is  the 
prize  instead  of  a  football,  and  to  see  a  dozen  darkeys  in 
all  conditions  of  clothing  scampering  around  the  Pied- 
mont Race  Course  "for  a  dollar" —  all  these  were  sights 
which  would  cause  even  an  anchorite  to  howl  with 
laughter. 

The  breaking  up  of  the  Convention  parties  had  to 
come  at  last,  and  the  hotel  scenes  on  Friday  evening  were 
in  some  cases  pathetic,  in  others  ludicrous.  Each  lady 
attending  the  Convention  was  surrounded  by  a  group  of 
newly  formed  admirers  begging  the  privilege  of  further 
acquaintance,  swearing  eternal  friendship,  and  expressing 
hopes  of  pleasant  homeward  journeys.  At  the  desk,  ac- 
counts were  being  wound  up,  and  pocketbooks  emptied 
in  the  process.  In  the  corridors  might  occasionally  be 
seen  red  faced,  thick  voiced  individuals  who  had  been 
noted  during  the  Convention  for  their  good  fellowship 
and  conviviality.  In  the  cafe,  a  half  dozen  colored  boys 
were  singing  and  dancing,  accompanied  by  a  violin  and 
'cello,  to  an  audience  large,  enthusiastic  and  decidedly 
liberal  in  its  ideas  of  remuneration. 

The  magnificent  special  trains  for  New  York,  on  the 
Southern — Pennsylvania  and  the  Norfolk  &  Western — 
Baltimore  &  Ohio  routes,  started  for  Chattanoogaat  11  and 
11  : 30  o'clock,  the  former  to  treat  its  passengers  to  pleasant 
sojournsin  Chattanooga  on  Saturday,  and  Asheville,  N.  C, 
on  Sunday,  and  the  latter  to  give  its  patrons  even  more 
delightful  experiences  at  Chattanooga,  Natural  Bridge 
and  Luray  Caverns. 

Thus  closed  the  Convention,  perhaps  the  most  suc- 
cessful, from  a  social  point  of  view,  in  the  history  of  the 
Association.  Atlanta  was  cordial  and  generous  to  us  in 
the  year  of  our  Lord,  one  thousand  eight  hundred  and 
ninety-four,  and,  with  a  warm  and  wholly  fraternal  feel- 
ing, her  guests  wish  her  a  future  full  of  good  fellowship, 
and  a  material  prosperity  second  to  no  other  city  in  the 
world. 


7H 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  ii. 


Railroad  Officials  Thanked. 


The  party  of  nearly  one  hundred  who  visited  the 
Convention  by  the  special  train,  on  the  Shenandoah  Val- 
ley route,  were  treated  to  a  number  of  special  privileges 
not  enjoyed  on  other  trains.  The  train,  as  made  up  at 
Hoboken,  consisted  of  four  sleepers,  a  dining  car  and  a 
baggage  car,  all  going  through  without  change  and 
arriving  at  Atlanta  almost  exactly  on  schedule  time.  The 
dining  car  service  was  unusually  fine,  all  the  delicacies  of 
the  season  being  offered  to  the  guests,  and  as  the  company 
was  thoroughly  congenial  and  well  assorted,  the  South- 
bound trip  was  a  highly  enjoyable  affair.  But  an  even 
greater  pleasure  was  in  store  on  the  return  trip,  for, 
through  the  kindness  of  the  Norfolk  &  Western  and  the 
Baltimore  &  Ohio  Companies,  the  train  was  run  as  an 
"excursion  special,"  leaving  Atlanta  at  11:30  Friday 
night,  and  arriving  in  Chattanooga  in  the  early  morning. 
Leaving  Chattanooga  at  6:30  in  the  evening,  after  a  most 
pleasant  trip  to  Lookout  Mountain,  Missionary  Ridge  and 
other  points  of  interest  in  the  city,  the  train  arrived  at 
Natural  Bridge  early  Sunday  morning.  Tally-ho  coaches 
had  been  telegraphed  for,  and  the  entire  party  enjoyed  a 
beautiful  morning  ride  over  the  Virginia  hills  to  this  world 
famed  natural  curiosity,  which  was  thoroughly  explored 
from  top  to  bottom.  The  train  then  left  for  Luray,  which 
was  reached  at  about  4:30,  and  again  carriages  and  guides 
were  found  in  attendance.  The  trip  through  the  wonderfully 
beautiful  caverns,  rivaling  the  famous  Mammoth  Cave  of 
Kentucky,  was  one  of  unusual  delight.  Some  of  the  great 
halls  of  the  weird  and  mysterious  cave  seemed  like  most 
charming  cathedrals,  appropriate  to  the  day,  and  the 
"organ,"  formed  by  certain  stalactites  and  stalagmites  in 
the  heart  of  the  cave,  carried  out  the  hallucination.  It 
was  with  much  difficulty  that  the  party  could  be  brought 
together  so  as  to  leave  Luray  at  the  schedule  time,  7:15 
Sunday  evening.  The  train  arrived  at  Jersey  City  less 
than  ten  minutes  late — a  remarkable  record,  due  largely 
to  the  skill,  forethought  and  railroad  experience  of  Mr. 
Leroy  J.  Ellis,  Eastern  passenger  agent  of  the  Norfolk  & 
Western  Railroad  Company,  who  was  in  charge  of  the  ex- 
cursion throughout  the  trip,  and  who  was  indefatigable 
in  his  efforts  to  please  passengers  and  to  save  them 
trouble.  His  kindness  and  attention  were  so  exceptional 
that  an  impromptu  mass  meeting  was  held  at  Luray,  at 
which  the  following  resolutions  were  adopted: 

Natural  Bridge,  Va.,  Oct.  21,  1804. 
Whereas  :  A  large  number  of  those  attending  the  Atlanta  Con- 
vention, ot  the  American  Street  Railway  Association,  have  traveled  to 
and  from  that  city  over  the  Shenandoah  Route,  and 

Whereas  :  The  unqualified  pleasure  and  the  brilliant  success  ot  the 
railway  trip  have  been  due  to  the  unwearied  efforts  and  thoughtful 
supervision  of  Mr.  Leroy  J.  Ellis,  Eastern  Passenger  Agent  of  the 
Norfolk  &  Western  Railway,  be  it  therefore 

Resolved,  That  the  hearty  thanks  of  the  passengers  on  the  special 
train  personally  conducted  by  Mr.  Ellis,  be  and  hereby  are  extended  to 
that  gentleman  for  his  unremitting  attention  to  their  comfort  and  his 
prompt  acquiescence  in  any  suggestion  that  could  be  made. 

Resolved,  Further,  that  Mr.  Ellis  be  and  is  hereby  congratulated 
upon  the  striking  punctuality  in  the  adherence  to  the  train  schedule,  as 
evidencing  the  high  standard  of  railroad  efficiency  in  the  New  South,  and 
Resolved,  That  a  copy  of  these  resolutions  be  engrossed  and 
presented  by  a  committee  to  Mr.  Ellis,  together  with  a  souvenir  that 
may  serve  to  remind  him  of  the  occasion  as  well  as  of  the  high  esteem 
in  which  the  street  railway  men  and  street  railway  supply  men  hold  a 
typical  steam  railroad  man. 

Committee  for  Presentation. 
E.  Peckham, 
W.  J.  Richardson, 
J.  R.  Beetem, 
J.  H.  McGraw, 
W.  S.  Silver, 
H.  C.  Evans. 
Chairman,  E.  PECKHAM. 
Secretary,  T.  C.  Martin. 

These  resolutions  were  ordered  to  be  engrossed  and 
presented  to  Mr.  Ellis  with  a  handsome  souvenir  of  the 
trip,  to  be  selected  by  Mr.  E.  Peckham,  chairman  of  the 
meeting. 

It  is  also  fair  to  say  that  to  Maj.  F.  K.  Huger,  super- 
intendent of  the  Southern  Railway  Company,  and  vice- 
president  of  the  Knoxville  Electric  Railway  Company,  is 
due  considerable  credit  for  his  efforts  in  pushing  forward 


the  special  train  and  making  up  time  between  Bristol  and 
Atlanta  on  the  Southbound  trip. 

Resolutions  on  the  Southern  Railway. 


Representatives  from  the  several  cars  composing  the 
special  train  from  the  East  to  Atlanta  and  return,  Octo- 
ber 15  to  27,  assembled  in  the  car  "Tiber,"  at  Hickory,  N. 
C,  and  were  called  to  order  by  Col.  John  H.  Cunningham, 
of  Boston,  second  vice-president  of  the  American  Street 
Railway  Association,  who  stated  that  he  had  been  re- 
quested to  convene  those  present  for  the  purpose  of  giving 
expression  to  their  appreciation  of  the  attentions  they 
had  received  from  the  railroad  representatives. 

On  motion  of  Mr.  Charles  Clark,  Colonel  Cunning- 
ham was  requested  to  appoint  a  committee  to  draft 
proper  resolutions.  The  committee  reported  later  the 
following  preamble  and  resolutions  which  were  enthu- 
siastically adopted. 

Whereas:  The  ladies  and  gentlemen  composing  the  special  train 
from  New  York  to  the  Convention  of  the  American  Street  Railway 
Association  at  Atlanta,  October  17  to  ig,  traveling  over  the  Pennsyl- 
vania Railroad  and  the  Southern  Railway,  have  enjoyed  unusual 
privileges  and  advantages  over  the  system  of  the  Southern  Railway, 
whereby  they  have  been  enabled  to  visit  the  historic  grounds  of  Look- 
out Mountain  and  Missionary  Ridge,  at  Chattanooga,  Tenn.,  and  view 
some  of  the  grandest  scenery  of  the  world  in  the  Blue  Ridge  Mountains 
around  Asheville,  N.  C,  and  have  received  unsurpassed  accommoda- 
tions at  every  point,  therefore  be  it 

Resolved,  That  the  cordial  thanks  of  this  entire  party  be  heartily 
extended  to  the  above  corporations  for  their  courtesy  and  kindness 
throughout. 

Resolved,  That  special  special  thanks  are  due  to  W.  A.  Turk, 
of  Washington,  D.  C,  general  passenger  agent  of  the  Southern  Rail- 
way; to  S.  H.  Hard  wick,  Atlanta,  assistant  general  passenger  agent, 
and  to  A.  S.  Thweatt,  of  New  York,  Eastern  passenger  agent  of  the 
company,  for  the  general  plan  and  arrangement  of  our  itinerary. 

Resolved,  That  we  particularly  desire  to  thank  Mr.  Geo.  C. 
baniels,  New  England  traveling  passenger  agent  of  the  Southern  Rail- 
way, who  accompanied  us  on  the  entire  trip,  for  his  courteous,  tireless 
and  unceasing  attention,  and  we  do  most  sincerely  congratulate  the 
Southern  Railway  Company,  on  having  such  an  efficient  and  obliging 
agent  in  their  service. 

(Signed)  R.  S.  Brown,  Chairman. 

Chas.  W.  Price.  Secretary. 
John  N.  Partridge. 
John  H.  Cunningham. 
W.  L.  Candee. 
T.  A.  Shaler. 
Hickory,  N.  C,  October  21,  l8y4. 


Ladies  in  Attendance. 


Bean,  Mrs.  W.  Worth,  St.  Joseph,  Mich. 
Berry,  Miss  Mary,  Rome,  Ga. 
Blackwell,  Mrs.  J.  H.,  Trenton,  N.  J. 
Bradford,  Mrs.  H.  P.,  Cincinnati,  O. 
Candee,  Mrs.  W.  L.,  Brooklyn. 
Connette,  Mrs.  E.,  Nashville,  Tenn. 
Dimmock,  Mrs.  W.  S.,  Council  Bluffs.  Ia. 
Dunlop,  Mrs.  G.  T.,  Washington,  D.  C. 
Farson,  Mrs.  J.,  Chicago,  111. 
Gordon,  Mrs.  J.  R.,  Charlotte,  N.  C. 
Hardin,  Miss  Lucille,  Rome,  Ga. 
Harris,  Mrs.  H.  E.,  Birmingham,  Ala. 
Higgins,  Mrs.  D.  W.,  Victoria,  B.  C. 
Hunt,  Mrs.  W.  T.,  New  York. 
Johnston,  Mrs.  W.  J.,  New  York. 
Jones,  Miss,  Milwaukee. 
Kelly,  Mrs.  W.  F.,  Columbus,  O. 
McLean,  Mrs.  Thos.  H.,  Indianapolis,  Ind. 
McNamara,  Mrs.  John  W.,  Albany,  N.  Y. 
Musser,  Mrs.  F.  B.,  Harrisburg,  Pa. 
Nourse,  Mrs.,  Chicago. 
Payne,  Mrs.  H.  C,  Milwaukee. 
Perrine,  Mrs.  Lewis,  Trenton,  N.  J. 
Pond,  Mrs.  A.  E.,  New  Haven,  Conn. 
Richardson,  Mrs.  H.  C,  Brooklyn. 
Richardson,  Mrs.  W.  J.,  Brooklyn. 
Seely,  Miss,  New  York. 
Seguine,  Miss,  New  York. 
Short,  Mrs.  S.  H.,  Cleveland,  O. 
Simmons,  Mrs.  E.  A.,  New  York. 
Simons,  Miss  Susan,  Buffalo,  N.  Y. 
Smith,  Mrs.  E.  A.,  Chicago. 
Smith,  Mrs.  E.  W.,  Philadelphia. 
Stone,  Mrs.  E.  K.,  Quincy,  111. 
Sullivan,  Mrs.  M.  J.,  Chicago. 
Turner,  Mrs.  A.  M.,  Chicago. 
Van  Dorn,  Mrs.  W.  T.,  Lincoln,  Neb. 
Windsor,  Mrs.  H.  H.,  Chicago. 
Wyman,  Mrs.  E.  B.,  New  York. 
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STREET  RAILWAY   MEN  AT  THE  CONVENTION. 


Adair,  A.  D.,  Atlanta,  Ga. 

Adams,  J.  T.,  Atlanta  &  Chattahoochee  Railroad  Co.,  Atlanta,  Ga. 
Adkins,  Jas.,  Lindell  Railway  Co.,  St.  Louis,  Mo. 

Aitken,  Jno.N.,Carbondale  &  Forest  City  Pass.  Ry.Co.  ,Carbondale,Pa. 
Akarman,  John  N.,  Worcester,  Con.,  St.  Ry.  Co.,  Worcester,  Mass. 
Allen,  John  C,  Southern  Electric  Railway  Co.,  St.  Louis,  Mo. 
Armstrong,  R.  C,  Atlanta,  Ga 

Baker,  R.  F.,  Columbia  Railroad  Co.,  Washington,  D.  C. 
Baldwin,  Bert  L.,  Cincinnati  Street  Railway  Co.,  Cincinnati,  O. 
Bartlett,  Chas.  H.,  Manchester  Street  Railway  Co.,  Manchester,  N.  H. 
BaumhofF,  Geo.  W.,  Lindell  Railway  Co.,  St.  Louis.  Mo. 
Beall,  Robert,  Metropolitan  Railroad  Co.,  Washington,  D.  C. 
Bean,  W.  Worth,  St.  Joseph  &  Benton  Harbor  Electric  Railway  & 

Light  Co.,  St.  Joseph,  Mich. 
Belden,  D.  A.,  Aurora  Street  Railway  Co.,  Aurora,  III. 
Barnes,  C.  E.,  Plymouth  &  Kingston  St.  Ry.  Co.,  Plymouth,  Mass. 
Bickford,  J.  H.,  Salem,  Mass. 
Blackwell,  J.  H.,  Trenton,  N.  J. 

Bradford,  H.  P.,  Cincinnati  Incline  Plane  Railway  Co.,  Cincinnati,  O. 

Bradley,  Chas.  G.,  Atlanta  Consolidated  Street  Ry.  Co.,  Atlanta,  Ga. 

Brang,  C.  A.,  Clearfield  Traction  Co.,  Phillipsburg,  Pa. 

Breed,  E.  S.,  Central  Railway  &  Electric  Co.,  New  Britain,  Conn. 

Bridges,  E.,  Wayne  Street  Railway  Co.,  Dayton,  O. 

Brown,  N.  W.  L.,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 

Bull,  J.  V.,  Easton  Transit  Co.,  Easton,  Pa. 

Burke,  M  F.,  Terre  Haute  Electric  Railway  Co.,  Terre  Haute,  Ind. 

Cameron,  W.  H.,  Milwaukee  Street  Railway  Co.,  Milwaukee,  Wis. 

Chidsey,  A.  D.,  Easton  Transit  Co.,  Easton,  Pa. 

Clark,  C.  S.,  L.,  L.  &  H.,  Street  Railway  Co.,  Lawrence,  Mass. 

Cole,  Wm.  W.,  West  Side  Railway  Co.,  Elmira,  New  York. 

Connette,  E.  G.,  Nashville  Street  Railway  Co.,  Nashville,  Tenn. 

Convers,  C.  G.,  Hot  Springs  Street  Railroad  Co.,  Hot  Springs,  Ark. 

Costello,  Thos.,  Lowell  &  Suburban  St.  Ry.  Co.,  Lowell,  Mass. 

Cougot,  P.,  Orleans  Railroad  Co.,  New  Orleans,  La. 

Coolahan,  Edw.  L.,  Montgomery  St.  Ry.  Co.,  Montgomery,  Ala. 

Cuningham,  G.  C,  Montreal  Street  Railway  Co.,  Montreal,  Can. 

Cunningham,  J.  H.,  Gloucester  Street  Railway  Co.,  Boston,  Mass. 

Davis,  F.  C,  Miami  Valley  Railway  Co.,  Piqua,  O. 

Davies  Ernest  H.,  Williamsport  Pass.  Ry.  Co.,  Williamsport,  Pa. 

Dimmock,  W.  S.,  Omaha  &  Council  Bluffs  Railway  &  Bridge  Co., 

Council  Bluffs,  la. 
Dodge,  G.  A.  W.,  New  Haven  Street  Railway  Co.,  New  Haven,  Conn. 
Duncan,  D.  J.,  Lackawanna  Valley  Rapid  Transit  Co. ,  Carbondale,  Pa. 
Dunlop,  G.  T.,  Wash'n  &  Georgetown  R.  R.  Co.,  Washington,  D.  C. 
Dyer  D.  B.,  Augusta  Railway  Co.,  Augusta,  Ga. 
Dyer,  P.  M.,  West  Chicago  Street  Railroad  Co.,  Chicago,  111. 

Edgar,  H.  T.,  Georgia  Electric  Light  Co.,  Atlanta,  Ga. 
Elkins,  W.  L.,  Pittsburgh  Traction  Co.,  Pittsburgh,  Pa. 
Elliott,  Thos.,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
Eno,  J.  W.,  Wilkesbarre  Traction  Co.,  Wilkesbarre,  Pa, 
Evans,  Clement  A.,  Atlanta,  Ga. 

Evans,  D.  E.,  Gainesville  Hall  Co.  St.  R.  R.  Co.,  Gainesville,  Ga. 

Ewing,  A.  B.,  People's  Railroad  Co. ,  St.  Louis,  Mo. 

Ewing,  F.  W.,  Nashville  Street  Railway  Co.,  Nashville,  Tenn. 

Fagan,  J.,  Wilkesbarre  Traction  Co.,  Wilkesbarre,  Pa. 
Farson,  John,  Calumet  Electric  Street  Railway  Co.,  Chicago. 
Ferguson,  W.  B.,  Worcester,  Leicester  &  Spencer  Street  Railway  Co., 

Worcester,  Mass. 
Ferguson,  W.  L.,  City  Electric  Railway  Co.,  Decatur,  111. 
Fishbrome,  Julian,  Charleston,  S.  C. 
Flesh,  L.  M.,  Miami  Valley  Railway  Co.,  Piqua,  O. 
Flynn,  C.  E.,  Central  Railway  Co.,  Peoria,  111. 
Ford,  D.  J.,  Gloucester  Street  Railway  Co..  Gloucester,  Mass. 
Fuller,  J.  P.,  Consolidated  Street  Railway  Company,  Atlanta. 

Garth,  R.  L.,  Chicago  City  Railway  Co.,  Chicago,  111. 
Gillee,  O.  C,  Columbia  Railroad  Co.,  Washington,  D.  C. 
Glasier,  A.  F.,  Brockton  Street  Railway  Co.,  Brockton,  Mass. 
Glenn,  Walker,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
Glenn,  W.  F.,  Atlanta,  Ga. 

Glenn,  W.  H.,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
Goff,  R.  S.,  Globe  Street  Railway  Co.,  Fall  River,  Mass. 
Goodrich,  E.  S.,  Hartford  Street  Railway  Co.,  Hartford,  Conn. 
Graham,  J.,  Wilkesbarre  Traction  Co.,  Wilkesoarre,  Pa. 
Green,  Alfred,  Rochester  Railway  Co.,  Rochester,  N.  Y. 
Green,  Chas.,  People's  Railroad  Co.,  St.  Louis  Mo. 
Green,  E.  M.,  City  Electric  Railway  Co.,  Rome,  Ga. 
Griffith,  J.  B.,  Hamilton  Street  Railway  Co.,  Hamilton,  Ont. 

Hamilton,  D.  G.,  National  Ry.  Co.,  of  St.  Louis,  Chicago,  111. 
Hammond,  J.  A.,  Atlanta  Con.  St.  Ry.  Co.  Atlanta,  Ga. 
Hauck,  C.  A.  B.,  Lehigh  Traction  Co.,  Hazleton,  Pa. 
Harper,  T.  J.,  Atlanta,  Ga. 
Harris,  Geo.  H.,  Birmingham,  Ala. 

Harrison,  Russell  B.,  Terre  Haute  St.  Ry.  Co.,  Terre  Haute,  Ind. 
Harrington,  W.  E.,  Camden  Horse  Railroad  Co.,  Camden,  N.  J. 
Hendricksen,  B.  F.,  Bay  City,  Mich. 

Henry,  W.  L.,  Brockton  Street  Railway  Co.,  Brockton,  Mass. 


Herley,  J.  H.,  Macon  &  Indian  Spring  Railway  Co.,  Macon,  Ga. 
Heyward,  J.  F.,  City  &  Suburban  Railway  Co.,  Baltimore,  Md. 
Hickson,  F.  A.,  Rochester,  N.  Y. 
Higgins,  D.  W.,  Victoria.  B.  C. 

Hippee,  G.  M.,  Des  Moines  City  Railway  Co.,  Des.  Moines,  la. 
Hollenback,  J.  W.,  Wilkesbare  Traction  Co.,  Wilkesbarre,  Pa. 
Hollis,  R.  W.,  Atlanta,  Ga. 

Hood,  W.  S.,  Springfield  Railway  Co.,  Springfield,  O. 
Howard,  W.,  Youngslown  Street  Railway  Co.,  Youngstown,  O. 
Hull,  J.  H.,  Trenton.  N.  J. 

Hunter,  Frederic  W.,  Nashville  Traction  Co.,  Nashville,  Tenn. 
Hunter,  R.  S.,  Springfield  Railway  Co.,  Springfield ,  O. 
Hurt,  C.  D.,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
Hurt,  H.  N., Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
Hurt,  Joel,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 

Jackson,  Henry,  Consolidated  Street  Railway  Co.,  Atlanta. 
Jackson,  Walter  M.,  Augusta,  Ga. 

Jenkins,  Thomas  M.,  So.  Covington  &  Cincinnati  Street  Railway  Co., 
Covington,  Ky. 

Jewell,  W.  S.,  Consolidated  Street  Railway  Co.,  Toledo,  O. 
Johnson,  C.  S.,  Consolidated  Street  Railway  Co. ,  Grand  Rapids,  Mich. 
Johnson,  J.  W.,  Citizens'  Street  Railway  Co.,  Kalamazoo,  mich. 
Jones,  C.  L.,  Milwaukee  Street  Railway  Co.,  Milwaukee,  Wis. 
Jones,  F.  G.,  Citizens'  Street  Railroad  Co.,  Memphis,  Tenn. 

King,  J.,  City  Electric  Railway  Co.,  Rome,  Ga. 

Knight,  F.,  Easton  Transit  Co.,  Easton,  Pa. 

Kobusch,  G.  J.,  Citizens'  Street  Railway  Co.,  Kalamazoo,  Mich. 

Koche,  J.,  Cleveland  City  Railway  Co.,  Cleveland,  O. 

Krotz,  A.  S.,  Springfield  Railway  Co.,  Springfield,  O. 

Landon,  E.  F.,  Dry  Dock  Railroad  Co.,  New  York. 
Larendon,W.  S., Atlanta  &  Chattahoochee  River  R.  R.  Co. .Atlanta.  Ga. 
Lemon,  W.  H.,  Atlanta,  Ga. 
Levy,  Lionel,  Columbus,  Ga. 

Littell,  H.  M.,  New  Orleans  Traction  Co,  New  Orleans,  La. 
Lott,  Chas.  D.,  Atlanta.  Ga. 
Lowe,  Henry  E.,  Macon,  Ga. 

McAdoo,  M.  R.,  Paterson  Railway  Co.,  Paterson,  N.  J. 
McClary,  J.  B.,  Birmingham  Ry.  &  Elec.  Co.,  Birmingham,  Ala. 
McCrary,  J.  B.,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
MacCredie,  James,  Albany  Railway  Co.,  Albany,  New  York. 
McCulloch,  Richard,  Cass  Ave.  &  Fair  Grounds  Ry.,  Co. ,  St.  Louis,  Mo. 
McCulloch,  Robert,  St.  Louis  Railroad  Co.,  St.  Louis,  Mo. 
McFarland,  J.  W.,  Electric  Railway  Co.,  Savannah,  Ga. 
McKinney,  C.  A.,  Houston  City  Street  Railway  Co.,  Houston,  Tex. 
McLaughlin,  Jas.  F.,  Philadelphia,  Pa. 

McLean,  Thos.  H.,  Citizens'  Street  Railroad  Co.,  Indianapolis,  Ind. 
McNamara,  John  W.,  Albany  Railway  Co.,  Albany,  N.  Y. 
McWater,  G.  S.,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
Mahoney,  D.  J.,  People's  Railroad  Co.,  St.  Louis,  Mo. 
Malochee,  H.  J  ,  Orleans  Railroad  Co.,  New  Orleans,  La. 
Maltby,  Geo.  E.,  Jamestown  Street  Railway  Co.,  Jamestown,  N.  Y. 
Markle,  A.,  Lehigh  Traction  Co.,  Hazleton.  Pa. 

Marshall,  J.  Q.,  Col.  Elec.  St.  Ry.,  Lt.  &  Pow.  Co.,  Columbia,  S.  C. 

Meixell,  J.  C,  Wilkesbarre  Traction  Co.,  Wilkesbarre,  Pa. 

Meons,  E.  C,  Pittsburg,  Pa. 

Miley,  C.  E.,  Springfield  Ry.  Co.,  Springfield,  O. 

Minary,  T.  J.,  Louisville  Railway  Co.,  Louisville,  Ky. 

Moore,  Morton,  Atlanta,  Ga. 

Moore,  W.  E.,  Augusta  Railway  Co.,  Augusta,  Ga. 

Morgan,  J.  W.,  Camden  Gl'ster  &  Woodbury  Ry.  Co.,  Camden,  N.  J. 

Morse,  Geo.  C,  Taunton  St.  Ry.  Co.,  Taunton,  Mass. 

Moses,  Maurice,  Natchez  Street  Railroad  Co.,  Natchez,  Miss. 

Musser,  F.  B.,  East  Harrisburg  Railway  Co. ,  Harrisburg,  Pa. 

Nelson,  S.  L.,  Springfield,  Railway  Co.,  Springfield,  O, 

Nyhan  J.  T., Macon  &  Indian  Springs  Electric  Ry  Co.,  Macon,  Ga. 

Oliphant,  John,  Jr.,  Calumet  Electric  Street  Ry.,  Chicago,  111. 
Orr,  A.  M., Miami  Valley  Railway  Co.,  Piqua,  O. 

Parke.  J.  G.,  Washington  &  Georgetown  R.  R.  Co.,  Washington,  D.C. 

Parker,  B.,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 

Partridge,  John  N.,  Bkly n.  City  &  Newtown  R.  R.  Co.  .Brooklyn,  N.  Y. 

Passailaigue,  T.  W.,  Enterprise  Railroad  Co.,  Charleston,  S.  C. 

Patterson,  W.  H.,  Bloomington  City  Railway  Co.,  Bloomington,  111. 

Payne,  H.  C,  Milwaukee  Street  Railway  Co.,  Milwaukee,  Wis. 

Penington,  T.  B.,  Chicago  City  Railway  Co.,  Chicago,  111. 

Perrine,  Lewis,  Jr.,  Trenton  Passenger  Railway  Co.,  Trenton,  N.  J. 

Pierson,  C.  H.,  Union  Depot  Railroad  Co.,  St.  Louis,  Mo. 

Read,  W.  P.,  Salt  Lake  City  Railroad  Co.,    Salt  Lake  City,  Utah. 

Rhea,  R.  M.,  West  End  Street  Railroad  Co.,  Knoxville.  Tenn. 

Rice,  F.,  Jr.,  Atlanta  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 

Richards,  E.  J.,  Passenger  &  Belt  Railway  Co.,  Lexington,  Ky. 

Ruick,  H.,  Easton  Transit  Co.,  Easton,  Pa. 

Rugg,  J.  E .,  Citizens'  Traction  Co.,  Pittsburgh,  Pa. 

Rush,  C.  C,  Bay  Cities  Consolidated  Street  Ry  Co.,  Bay  City,  Mich. 

Pond,  A.  E.,  Winchester  Ave.  Railroad  Co.,  New  Haven,  Conn. 

Pratt,  Chas.  B.,  Worcester  Consolidated  St  Ry  Co.,  Worcester,  Mass. 

Pratt,  E.  J.,  Southwest  Missouri  Electric  Railway,  Webb  City,  Mo. 
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Sanders,  W.  C,  Consolidated  Street  Railway  Co.,  Atlanta,  Ga. 
Sargeant,  Chas.  S.,  West  End  Street  Railway  Co.,  Boston,  Mass. 
Scott,  R.  F.,  Montgomery  Street  Railway  Co.,  Montgomery,  Ala. 
Seddon,  W.  L.,  Atlanta  Traction  Co.,  Atlanta,  Ga. 
Seibel,  G.  F.,  Taunton  Street  Railway  Co.,  Taunton,  Mass. 
Semmes,  R.,  Mobile  Street  Railway  Co.,  Mobile,  Ala. 
Sloan,  Frank  H.,  City  &  Surburban  Railway  Co.,  Baltimore,  Md. 
Shaffer,  H.,  Seashore  Electric  Railway  Co.,  Asbury  Park,  N.  J. 
Sharp,  James,  Atlanta,  Ga. 

Shaw,  E.  P.,  Winchester  Avenue  Railway  Co.,  New  Haven,  Conn. 

Sinclair,  Wm.  H.,  Galveston  City  Railroad  Co.,  Galveston,  Tex. 

Smith,  B.  G.,  La  Crosse  Street  Railroad  Co.,  La  Crosse,  Wis. 

Smith,  C.  H.,  Troy  City  Railway  Co.,  Troy,  N.  Y. 

Smith,  E.  A.,  Consolidated  Car  Heating  Co.,  Chicago. 

Smith,  J.  A.,  Cincinnati  Inclined  Plane  Railway  Co.,  Cincinnati,  O. 

Smith,  W.  A.,  Omaha  Street  Railway  Co.,  Omaha,  Neb. 

Smith,  W.  Nelson,  New  Orleans  Traction  Co.,  New  Orleans,  La. 

Somerset,  H.  J.,  Winnipeg  Electric  Railway  Co.,  Winnipeg,  Man. 

Spalding,  A.  T.,  Atlanta,  Ga. 

Steele,  A.  B.,  Atlanta,  Ga. 

Stevens,  E.  H.,  Johnson  City  &  Carnegie  St.  Ry,  Johnson  City,  Tenn. 
Stone,  E.  K.,  Jr.,  Quincy  Horse  Railway  &  Carrying  Co.  .Quincy,  111. 
Stratton,  Jas.  A.,  Birmingham  Ry.  &  Elec.  Co.,  Birmingham,  Ala. 
Sullivan,  P.  F.,  Lowell  &  Suburban  Street  Railway  Co.,  Lowell,  Mass. 
Sweetzer,  D.  H.,  Washington,  D.  C. 

Thomas,  T.  J.,  West  End  Street  Railroad  Co.,  Knoxville,  Tenn. 
Thompson,  A.  C,  Missouri  Railroad  Co.,  St.  Louis,  Mo. 
Thompson,  S.  B.,  City  &  Suburban  Railway  Co.,  Baltimore,  Md. 
Titus,  A.  C.,  Newport  Street  Railway  Co.,  Newport,  R.  I. 
Tully,  A.  C,  Metropolitan  Street  Railway  Co.,  New  York. 
Turner,  A.  M.,  Hammond,  Whiting  &  E.  Chicago  Railway  Co., 
Hammond,  Ind. 

Tyson,  L.  D.,  West  End  Street  Railway  Co.,  Knoxville,  Tenn. 
Urie,  J.  K.,  Galveston  City  Railroad  Co.,  Galveston,  Tex. 
Wason,  Chas.  W.,  Cleveland  Electric  Railway  Co.,  Cleveland,  O. 
Wakefield,  R.  S.,  Queen  City  Railway  Co.,  Dallas,  Tex. 
Wallace,  Alfred,  Columbia  St.  Ry.  Lt.  &  Pow.  Co.,  Columbia,  S.  C. 
Wendell, S.  S.,  Union  Street  Railway  Co.,  New  Bedford,  Mass. 
White,  H.  B,,  Calumet  Electric  Street  Railway  Co.,  Chicago,  111. 
Whitehead,  W.  E.,  Atlanta,  Ga. 

Wight,  Chas.  L.,  Toledo  Consol.  Street  Railway  Co.,  Toledo,  O. 
Williams,  Chas.,  Manchester  Street  Railway  Co.,  Manchester,  N.  H. 
Williams,  S.  A.,  Rochester  Ry.  Co.,  Rochester,  N,  Y. 
Williams,  W.  M.,  Easton  Transit  Co.,  Easton,  Pa. 
Wilson,  J.  H.,  Mobile,  Ala. 

Woodruff,  E.,  Consolidated  Street  Ry.  Co.,  Atlanta,  Ga. 
Woodruff,  R.  S.,  Trenton  Pass  R.  R.  Co.,  Trenton,  N,  J. 
Wyman,  C.  D.,  Milwaukee  Street  Ry.  Co.,  Milwaukee,  Wis. 


Others  in  Attendance. 


Ackerman,  P.  C,  American  Electrical  Works,  Providence,  R.  I. 

Allen,  E.  H.,  Allen  Electric  Supply  Co.,  Philadelphia. 

Allen,  J.  H.,  Dixie,  Atlanta,  Ga. 

Allen,  Wilbur  B.,  Brownell  Car  Co.,  St.  Louis,  Mo. 

Allison,  J.  W.,  St.  Louis  Register  Co.,  St.  Louis,  Mo. 

Angell,  F.  R.,  National  Malleable  Casting  Co.,  Chicago. 

Atkinson,  J.  M.,  Walker  Manufacturing  Co.,  Cleveland,  O. 

Bailey,  T.  P.,  General  Electric  Co.,  Chicago. 

Baird,  M.  E.,  Eddy  Electric  Manufacturing  Co.,  Windsor,  Conn. 

Baker,  John  W.,  E.  T.  Burrowes  Co.,  Portland,  Me. 

Ball,  G.  M.,  American  Iron  Bolt  Co.,  Cincinnati. 

Ball,  G.  Mays,  American  Engineering  Co.,  Atlanta,  Ga. 

Barr,  B.  N.,  Walker  Manufacturing  Co.,  Cleveland,  O. 

Baylis,  R.  N.,  Walker  Manufacturing  Co.,  Cleveland,  O. 

Batchelder,  Mark  D.,  The  Mark  D.  Batchelder  Co.,  Atlanta,  Ga. 

Barnard,  G.  A.,  Buckeye  Engine  Co.,  Salem,  O. 

Barrett,  C.  E.,  Hale  &  Kilburn  Manufacturing  Co.,  Philadelphia. 

Baylor,  A.  K.,  General  Electric  Co.,  New  York. 

Beadle,  Edward,  Railway  Register  Manufacturing  Co.,  New  York. 

Bennett,  J.  B.,  Street  Railway  Journal,  Chicago. 

Benton,  John  B.,  Sterling  Supply  &  Manufacturing  Co.,  New  York. 

Berg,  Max  A.,  Wallace  Electric  Co.,  Chicago. 

Bibber,  C.  E.,  Cutter  Electrical  &  Manufacturing  Co,,  Boston. 

Bone,  W.  H.,  Walker  Manufacturing  Co.,  Cleveland,  O. 

Bouchard,  S.  O.,  R.  D.  Nuttall  Co.,  Allegheny  City,  Pa. 

Boughton,  W.  E.,  The  Johnson  Co.,  Philadelphia,  Pa. 

Boyd,  F.  C.,  New  Haven  Car  Register  Co.,  New  Haven,  Conn. 

Boyd,  J.,  Street  Railway  Review,  Chicago. 

Bowman,  S.,  Morris,  Tasker  &  Co.,  Philadelphia. 

Bradley,  John  S.,  New  Haven  Car  Register  Co.,  New  Haven,  Conn. 

Bragg,  F.  A.,  Bragg  Fender  Co.,  Troy,  N,  Y. 

Brill,  John  A.,  J.  G.  Brill  Co.,  Philadelphia,  Pa. 

Brooks,  Woodford,  Georgia  Equipment  Co.,  Atlanta,  Ga. 

Brophy,  W.  B.,  Industrial  Mutual  Insurance  Co.,  Boston. 

Brown,  Geo.  S.,  Brown  &  King  Supply  Co.,  Atlanta,  Ga. 

Brown,  R.  S.,  Westinghouse  Elec.  &  M'fg.  Co.,  Boston. 

Bruner,  H.  C,  Pontiac,  111. 

Bullen,  D.  R.,  General  Electric  Co.,  Atlanta,  Ga. 

Burke,  J.  W.,  E.  T.  Burrowes  Co.,  Portland,  Me. 

Burns,  Chas.  F.  Chas.  F.  Burns  &  Co.,  Rochester,  N.  Y. 

Burter,  O.  A.,  Genett  Air  Brake  Co.,  New  York. 

Bushe,  J.  F.,  Keller  Printing  Co.,  New  York. 

Bushnell,  E.  M.,  Bushnell  Manufacturing  Co.,  Easton,  Pa. 

Buss,  E.  W.,  Chapman  Valve  Manufacturing  Co.,  Chicago,  111. 


Caldwell,  Edward,  Street  Railway  Journal,  New  York. 

Candee,  W.  L.,  Okonite,  Co.,  New  York. 

Card,  J.  F.,  Card  Electric  Co.,  Mansfield,  O. 

Card,  Geo.  H.,  Card  Electric  Co.,  Mansfield,  O. 

Carpenter,  Reid,  Card  Electric  Co.,  Mansfield,  O. 

Carson,  J.  H.,  Sterling  Supply  &  Mfg.  Co.,  New  York. 

Carry,  E.  F.  Jr.,  Wells  &  French  Co.,  Chicago. 

Case,  F.  R.,  Hoopes  &  Townsend,  Philadelphia. 

Cicott,  Frank  X.,  Pettingell  Andrews  Co.,  Boston. 

Clark,  W.  C,  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 

Clark,  Charles  S.,  Pennsylvania  Steel  Co.,  Boston,  Mass., 

Clark,  Wm.  J.,  General  Electric  Co.,  New  York. 

Cobb,  J.  M.,  Fairbanks,  Morse  &  Co.,  Chicago,  111. 

Colgate,  Geo.  L.,  The  Geo.  L.  Colgate  Co.,  New  York. 

Collins,  G.  Frederic,  Valentine  &  Co.,  New  York. 

Collins,  W.  F.,  Western  Electrician,  Chicago,  111. 

Cornell,  Chas.  L.,  Electrical  Engineer,  Hamilton,  O. 

Corson,  H.  H.,  General  Electric  Co.,  Nashville,  Tenn. 

Cooagna,  Chas.  A.,R.  D.  Nuttall  Co.,  Cincinnati,  O. 

Cooke,  Wm.  E.,  Peckham  Motor  Truck  &  Wheel  Co..  New  York. 

Cooke,  W.  J.,  McGuire  Manufacturing  Co.,  Chicago,  111. 

Coolidge,  Dan'l,  The  Johnson  Co.,  Johnstown,  Pa. 

Crandall,  W.  M.,  United  States  Street'  Car  Fender  Co.,  New  York. 

Crane,  W.  F.  D.,  H.  W.  Johns  Manufacturing  Co.,  New  York. 

Crawford,  R.  A.,  R.  A.  Crawford  Manufacturing  Co.,  Pittsburgh,  Pa. 

Crossman,  T.  C,  Official  Stenographer,  Brooklyn,  N.  Y. 

Crowley,  H.  J.,  General  Electric  Co.,  Philadelphia,  Pa. 

Curwin,  M.,  J.  G.  Brill  Co.,  Philadelphia,  Pa. 

Curwin,  Sam.,  J.  G.  Brill  Co.,  Philadelphia,  Pa. 

Cushing,  Geo.  A.,  Adams  &  Westlake  Co.,  New  York. 

Deegan,  Thomas,  The  Stirling  Co.,  Chicago,  111. 

Dewitt,  E.  F.,  E.  F.  Dewitt  &  Co.,  Lansingburgh,  N.  Y. 

Dorley,  E.  C,  Rankin  &  Fritsch  F'ndry  &  Mach.  Co.,  St.  Louis,  Mo. 

Douglass,  W.  A.,  The  Car,  Chicago. 

D  avis,  H.  M  ,  Electric  Power,  New  York. 

Dean,  D.  B.,  Terre  Haute  Car  Manufacturing  Co.,  Chicago,  111. 
Degenhardt,  F.  E.,  Standard  Underground  Cable  Co.,  Chicago,  111. 
Devon,  Geo.,  Post-Glover  Electric  Co.,  Cincinnati,  O. 
Dick,  Henry  C,  Flood  &  Conklin,  Newark,  N.  J. 
Dutton,  W.  A.,  Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 

Edwards,  B.  E.,  Maxwood  Brake  Shoe  Co.,  La  Crosse,  Wis. 
Ellicott,  Jos.  R.,  The  General  Agency  Co.,  N.  Y. 
Ellis,  L.  J.,  Norfolk  &  Western  Railroad,  New  York. 
Englund,  A.  H.,  International  Register  Co.,  Chicago,  111. 
Entwisle,  E.  B.,  The  Johnson  Co.,  Johnstown,  Pa. 
Estep,  F.  A.,  R.  D.  Nuttall  Co.,  Allegheny.  Pa. 
Evans,  E.  O.,  The  Johnson  Co.,  Boston,  Mass. 
Evans,  H.  C,  The  Johnson  Co.,  New  York. 

Evans,  H.  F.,  Hartford  Woven  Wire  Mattress  Co.,  St.  Louis,  Mo. 
Evans,  O.  C,  The  Johnson  Co.,  Cincinnati. 
Evans,  Powell,  Wm.  Wharton,  Jr.,  &  Co..  Philadelphia. 
Ewing,  Geo.  C,  Composite  Brake  Shoe  Co.,  Boston,  Mass. 

Fairbrother,  Howard,  New  York  Leather  Belting  Co.,  New  York. 
Fairchild,  C.  B.,  Street  Railway  Journal,  New  York. 
Faucett,  E.  V.,  Safety  Clutch  Brake  Co.,  Philadelphia. 
Field,  C.  J.,  New  York  City. 

Field,  John  M.,  Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Fisher,  W.  H.,  Hoopes  Manufacturing  Co.,  Springfield,  O. 
Flanders,  C.  T.,  Morris,  Tasker  &  Co.,  Philadelphia,  Pa. 
Foster,  Horatio  A.,  Electric  Power,  New  York. 
Foster,  H.  H.,  Dreher  Manufacturing  Co,  New  York. 
French,  A.,  A.  French  Spring  Co.,  Pittsburgh,  Pa. 
French,  P.  N.,  A.  French  Spring  Co.,  Pittsburgh,  Pa., 
Fuller,  C.  M.,  Davis  Car  Shade  Co.,  Portland,  Me. 
Fuller,  F.  G.,  with  W.  R.  Brixey,  New  York. 

Gerleman,  J.  F.,  American  Electrical  M'fg.  Co.,  St.  Louis,  Mo. 
Gordon,  J.  R.,  Westinghouse  Elec.  &  M'fg.  Co.,  Charlotte,  N.  C. 
Gould,  W.  H.,  H.  W.  Johns  Mfg.  Co.,  New  York. 
Graham,  Geo.  H.,  Chicago  Electric  Truck  Co.,  Chicago,  111. 
Gray,  L.  E.,  Adams  &  Westlake  Co.,  Chicago. 
Greene,  B.  E.,  Electricity,  New  York. 

Hanna,  J.  A.,  McGuire  Manufacturing  Co.,  Chicago,  111. 

Harding,  H.  Mc.L.,  Walker  M'fg.  Co.,  New  York. 

Harris,  H.  E.,  Harris  Life  Guard,  Boston. 

Harrison,  H.  H.,  White-Crosby  Co.,  Baltimore,  Md. 

Haskell,  G.  M.,  J.  G.  Brill  Co.,  Philadelphia. 

Hastings,  Jack,  Atlanta  /ournal,  Atlanta,  Ga. 

Hatch,  E.  B.,  Johns-Pratt  Co.,  Hartford,  Conn. 

Haycox,  W.  E.,  Fulton  Truck  &  Foundry  Co.,  Mansfield,  O. 

Hazelton,  Wm.,  3rd.,  Fulton  Truck  &  Foundry  Co.,  New  York. 

Heinrichs,  E.  H.,  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh. 

Heinrichs,  R.  O.,  Weston  Electrical  Instrument  Co.,  Newark,  N.  J. 

Heulings,  Wm.,  J.  G.  Brill  Co.,  Philadelphia. 

Hicks,  L.  P.,  Davis  Car  Shade  Co.,  Portland,  Me. 

Higgins,  E.  E.,  New  York. 

Hills,  E.  P.,  Davis  Car  Shade  Co.,  Portland,  Me. 
Hoagland,  C.  A.,  John  H.  Graham  &  Co.,  New  York. 
Hoch,  Sydney,  Central  Electric  Heating  Co.,  New  York. 
Hoffman,  Albert,  Falk  Manufacturing  Co.,  Milwaukee,  Wis. 
Hoffman,  G.  E.,  General  Electric  Co.,  Schenectady. 
Hopkins,  J.  M.,  Barney  &  Smith  Car  Co.,  Dayton,  O. 
Hough,  A.  H.,  Brush  Electric  Co.,  Cleveland,  O. 
Huntress,  Franklin  E.,  Laconia  Car  Co.,  Laconia,  N.  H. 
Hurley,  Thos.  A.,  Holmes,  Booth  &  Haydens,  Waterbury,  Conn. 
Hunt,  W.  T.,  Electrical  Age,  New  York. 
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Issertel,  H.  G.,  H.  W.  Johns  Manufacturing  Co.,  New  York. 

Jackson,  J.  H.,  Jackson  &  Sharp  Co.,  Wilmington,  Del. 
Jeans,  J.  F.,  1  hiel's  Detective  Service,  St.  Louis,  Mo. 
Jerome,  R.  S.,  Central  Electric  Heating  Co.,  New  York. 
Jessop,  Wm.,  Technical  School,  Atlanta,  Ga. 
Johnston,  W.  J.,  The  Electrical  World,  New  York. 
Jones,  B.  J.,  Sargent  &  Lundy,  Chicago,  111. 
Jones,  F.  W.,  Anniston  Cordage  Co.,  Anniston,  Ala. 

Kelley,  W.  M.,  Carnegie  Steel  Co.,  Atlanta,  Ga. 
Kenfield,  H.  J.,  Street  Railway  Review,  Chicago,  111. 
Kennelly,  J.  J.,  Sterling  Supply  &  Mfg.  Co.,  New  York. 
Kern,  F.  P.,  Southern  Iron  &  Equipment  Co.,  Atlanta,  Ga. 
Kimball,  F.  M.,  General  Electric  Co.,  Boston. 
King,  C.  K.,  Ohio  Brass  Co.,  Mansfield,  O. 
Kingston,  Wm.  W.,  The  Johnson  Co.,  Atlanta,  Ga. 
Kissam,  George,  Carleton  &  Kissam,  New  York. 
Kittridge,  A.  M.,  Barney  &  Smith  Car  Co.,  Dayton,  O. 
Kling,  P.  M.,  St.  Louis  Car  Co.,  St.  Louis,  Mo. 
Kohler,  Franklin  W.,  Walker  Mfg.  Co.,  Chicago,  III. 
Kohler,  G.  A.  E.  Walker  Mfg.  Co.,  Chicago,  III. 
Kuhn,  E.  C,  Flood  &Conklin,  Newark,  N.  j. 

Lawless,  E.  J.,  American  Car  Co.,  New  York. 
Leach,  P.  F.,  Bass  Foundry  &  Machine  Works,  Ft.  Wayne,  Ind. 
Lederle,  Frank,  Lederle-Taylor  Co.,  Atlanta,  Ga. 
Lee,  Geo.  S.,  Genett  Air  Brake  Co.,  New  York. 
Leideneyer,  Joseph,  Dayton  Manufacturing  Co.,  Dayton,  O. 
Leideneyer,  Peter,  Dayton  Manufacturing  Co.,  Dayton,  O. 
Lenhart,  W.  M.,  Standard  Electric  Co.,  Chicago,  111. 
Lenz,  Chas.  O.,  Graham  Equipment  Co.,  Providence. 
Leonhardt,  Wm.,  Leonhardt  Pneumatic  Safety  Car  Fender  Co., 
Baltimore,  Md. 

LeVan,  W.  B.,  Jr.,  Brooklyn  Car  Wood  &  Veneer  Works,  Bklyn.,N.Y. 

Lex,  Frederic  A.,  A.  Whitney  &  Sons,  Philadelphia. 

Linburg,  W.  H.,  Linburg,  Sickel  &  Co.,  Trenton,  N.  J. 

Linn,  J.  B.,  Sperry  Electric  Railway  Co.,  Cleveland,  O. 

Littlefield,  A.  S.,  The  Johnson  Co.,  Chicago,  111. 

Lockwood,  Jos.  E.,  Michigan  Electric  Co.,  Detroit,  Mich. 

Lodge,  Geo.,  Electric  Railway  Switch,  Philadelphia. 

Loughridge,  J.  E.,  Quaker  City  Car  Equipment  Co.,  Philadelphia. 

Louttit,  W.  S.,  Pullman's  Palace  Car  Co.,  Chicago,  111. 

Lovejoy,  J.  R.,  General  Electric  Co.,  Schenectady,  N.  Y. 

Lowry,  R.  J.,  Lowry  Banking  Co.,  Atlanta. 

Luscomb,  H.,  Johns-Pratt  Co.,  Hartford,  Conn. 

McCardle,  J.  R.,  Linburg,  Sickel  &  Co.,  Trenton,  N.  J. 
McCarthy,  J.  G.,  W.  E.  &  M.  Co.,  Newark,  N.  J. 
McElroy,  J.  F.,  Consolidated  Heating  Co.,  Albany,  N.  Y. 
McGraw,  James  H.,  Street  Railway  Journal,  New  York. 
McLaren,  P.  M.,  Abendroth  &  Root  Co.,  New  York. 
Magee,  F.  A.,  The  E.  S.  Greeley  &  Co.,  New  York. 
Martin,  T.  C,  Electrical  Engineer,  New  York. 
Mason,  W.  R.,  Mason  Electric  Co.,  Chicago,  111. 
Mayer,  Chas.  J.,  R.  D.  Nuttall  Co.,  Philadelphia,  Pa. 
Meaker,  J.  W.,  Meaker  Manufacturing  Co.,  Chicago,  111. 
Meier,  E.  D.,  Heine  Safety  Boiler  Co.,  St.  Louis,  Mo. 
Mercur,  R.  J.,  New  York  Car  Wheel  Works,  Buffalo,  N.  Y. 
Myers,  Louis  E.,  Electrical  Installation  Co.,  Chicago,  111. 
Miles,  Fred,  Southern  Electric  Works,  Atlanta,  Ga. 
Millen,  Thos.  C,  with  Chas.  G.  Smith,  New  York. 
Mitchell,  R.  P.,  Robert  Mitchell  &  Co.,  Montreal,  Can. 
Moan,  A.  J.,  Wadhams  Oil  &  Grease  Co,,  Milwaukee,  Wis. 
Morgan,  D.  Goode,  Atlanta  Journal,  Atlanta,  Ga. 
Morrell,  Frank  A.,  Lewis  &  Fowler  M'f'g.  Co.,  Brooklyn,  N,  Y. 
Morse,  Geo.  C,  Rochester  Car  Wheel  Works,  Rochester,  N.  Y. 
Murphy,  J.  C,  Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Myers,  Garson,  Standard  Railway  Supply  Company,  Chicago,  111. 

Naeef,  M.  A.,  Civil  Engineer.  Atlanta,  Ga. 
Nagle,  Jas.  W.,  The  Car,  Philadelphia. 
Nalley,  W.  J.,  Atlanta,  Ga. 

Nethercut,  fc..  S.,  Paige  Iron  Works,  Chicago,  111. 
Newbert,  W.  F.,  Griffin  Wheel  &  Foundry  Co.,  Chicago,  111. 
Newbold,  — ,  Merchant  &  Co.,  Philadelphia. 
Noble,  D.  C,  A.  French  Spring  Co.,  Pittsburgh,  Pa. 
Nourse,  H.  O.,  Scarritt  Furniture  Co.,  St.  Louis,  Mo. 

Ostrom,  John  F.,  Pennsylvania  Steel  Co.,  Steelton,  Pa. 
Oswald,  Edwin  H.,  Benedict  &  Burnham  Mfg.  Co.,  New  York. 
Outcault,  R.  F.,  Street  Railway  Journal,  New  York. 

Packer,  E.,  Hughes  Fare  Register  Co  ,  New  York. 
Paige,  Alonzo  W.,  Paige  Iron  Works,  Chicago,  111. 
Palmer,  H.  E.  W.,  Atlanta,  Ga. 

Pantaleoni,  G.,  Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 
Parish,  Chas.  F.,  Atlanta,  Ga. 

Parshall,  F.  C,  Georgia  Electric  Light  Co.,  Atlanta,  Pa. 

Partridge,  Jas.,  The  Partridge  Carbon  Co.,  Sandusky,  O. 

Partridge,  Arthur  S.,  St.  Louis,  Mo. 

Pearson,  B.,  Fuel  Economizer  Co.,  New  York. 

Peckham,  E.,  Peckham  Motor  Truck  &  Wheel  Co.,  New  York. 

Peirce,  Geo.  W.,  Stamford,  Conn. 

Perkins,  Thos.  C.,  Mather  Electric  Co.,  Manchester,  Conn. 

Perry,  J.  W.,  H.  W.  Johns  Manufacturing  Co.,  Philadelphia,  Pa. 

Peterson,  C.  A.,  Thiel's  Detective  Service,  St.  Louis,  Mo. 

Pilson,  B.  F.,  Hale  &  Kilburn  Manufacturing  Co.,  Philadelphia,  Pa. 


Plumb,  Harry  H.,  Titusville,  S.  C. 

Poe,  George,  with  Levi  Dedenck,  Albany,  N.  Y. 

Pomeroy,  Jos.,  Pomeroy  &  Fisher,  New  York. 

Pool,  H.  W.,  Street  Railway  Journal,  New  York. 

Porter,  Geo.  F.,  National  Electric  Light  Association,  New  York. 

Potter,  W.  B.,  General  Electric  Co.,  Schenectady,  N.  Y. 

Powers,  E.  L.,  Electrical  Industries,  Chicago,  111. 

Pratt,  Mason  D.,  Pennsylvania  Steel  Co.,  Steelton,  Pa. 

Pratt,  Geo.  E.,  Jackson  &  Sharp  Co.,  Wilmington,  Del. 

Price,  Chas.  W.,  Electrical  Review,  New  York. 

Pugh,  D.  W.,  John  Stephenson  Co.,  New  York. 

Pugh,  John  S.,  Dorner  &  Dutton  Manufacturing  Co.,  New  York. 

Randall,  F.  C,  J.  G.  Brill  Co.,  Chicago. 

Ransom,  H.  N.,  Consolidated  Car  Heating  Co.,  Albany,  N.  Y. 

Record,  E.  A.,  Vacuum  Oil  Co.,  Boston,  Mass. 

Regenstein,  J.,  Jr.,  Georgia  Equipment  Co.,  Atlanta,  Ga. 

Rein,  Gustav,  St.  Louis  Register  Co..  St.  Louis,  Mo. 

Reinoehl,  Chas.  W.,  Pennsylvania  Steel  Co.,  Steelton,  Pa. 

Rhotehamel,  J.  H.,  Columbia  Incandescent  Lamp  Co.,  St.  Louis,  Mo. 

Richards,  Wm.  G.,  Water  Works,  Atlanta,  Ga. 

Richardson,  H.  C,  Brooklyn,  N.  Y. 

Richardson,  W.  J.,  Secretary,  Brooklyn,  N.  Y. 

Rittenhouse,  N.  M.,  Leonhardt  Car  Fender  Co.,  Baltimore,  Md. 

Roane,  A.  L.,  Atlanta,  Ga. 

Robinson,  W.  Robinson  Electric  Truck  &  Supply  Co.,  Boston,  Mass. 
Rosenburg,  J.  S.,  Easton  Transit  Co.,Easton,  Pa. 
Rosenthal,  Geo.,  General  Electric  Co.,  St.  Louis,  Mo. 
Rogers,  L.  H.,  Sperry  Electric  Railway  Co.,  Cleveland,  O. 
Rogers,  Frank  A.,  Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Ross,  E.  L.,  Chapman  Valve  Mfg.  Co.,  Indian  Orchard,  Mass. 
Russell,  F.  D.,  Rochester  Car  Wheel  Works,  Rochester,  N.  Y. 
Rutherford,  J.  A.,  Westinghouse  Elec.  &  Mfg.  Co.,  Pittsburgh,  Pa. 

Scarritt,  S.  G.,  Scarritt  Furniture  Co.,  St.  Louis,  Mo. 
Schieren,  Chas.  A.,  Jr.,  Chas.  A.  Schieren  &  Co.,  New  York. 
Scrugham,  G.  R.,  Creaghead  Engineering  Co.,  Cincinnati,  O. 
Seguine,  W.  P.,  Frost  Veneer  Seating  Co.,  New  York. 
Shainwald,  J.  C,  Standard  Paint  Co.,  New  York. 
Short,  Sidney  H., Walker  Manufacturing  Co.,  Cleveland,  O. 
Silver,  Wm.  S.,  W.  S.  Silver  &  Co.,  New  York. 
Simmons,  Edw.  A.,  Railroad  Gazette,  New  York. 
Skinner,  H.  E.,  Chas.  Munson  Belting  Co,,  Chicago,  III. 
Smith,  Edmund  N.,  Pennsylvania  Steel  Co  ,  Steelton,  Pa. 
Stadelman,  W.  A.,  Niles  Tool  Works  Co.,  Pittsburgh,  Pa. 
Stanwood.  F.  H.,  Stanwood  Manufacturing  Co.,  Chicago,  111. 
Stedman,  J.  H.,  Rochester,  New  York. 

Stewart,  B.  F.,  Westinghouse  Elec.  &  Mfg.  Co.,  Chicago,  111. 

Stewart,  R.  D.,  Young  Lock  Nut  Co.,  New  York. 

Stitch,  Geo.  F.,  Western  Telephone  Construction  Co.,  Chicago,  111. 

St.  John,  Wm.,  Safety  Car  Heating  &  Lighting  Co.,  New  York  City. 

Streeter,  G.  A.,  Wadhams  Oil  &  Grease  Co.,  Milwaukee,  Wis. 

Stump,  C.  E.,  Street  Railway  Gazette,  New  York. 

Sullivan,  M.  J.,  The  Electrical  World,  Chicago,  111. 

Taft,  Benjamin,  Industrial  Mutual  Ins.  Co.,  Boston,  Mass. 

Taylor,  John.  Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 

Taylor,  J.  W.,  Stilwell-Bierce  &  Smith-Vale  Co.,  Atlanta,  Ga. 

Taylor,  Wm.  H.,  Pratt  &  Letchworth,  Buffalo,  N.  Y. 

Taylor,  W.  H.,  Street  Railway  Journal,  Chicago,  111. 

Thomas,  Eugene,  Johnson  Co.,  Atlanta,  Ga. 

Thomas,  R.  L.,  National  Lock  Washer  Co.,  Newark,  N.  J. 

Tolles,  C.  L.,  Jewell  Belting  Co.,  Hartford,  Conn. 

Tompkins,  D.  A.,  Westinghouse  Electric  &  M'fg  Co. ,  Charlotte,  N.  C. 

Trawick,  S.  W..  General  Electric  Co.,  Atlanta,  Ga. 

Tuckerman,  H.  G.,  Electrical  Review,  Boston,  Mass. 

Vail,  J.  H.,  Electrical  &  Mechanical  Eng.  &  Trading  Co.,  New  York. 

Vandegrift,  F.  B.,  The  Car,  Philadelphia. 

Van  D  orn,        T.,  Fitzgerald-Van  Dorn  Co.,  Lincoln,  Neb. 

Van  Fleet,  C.  W.,  New  York  Electrical  Works,  New  York. 

Vincent,  C.  R.,  The  Ball  &  Wood  Co.,  New  York. 

Vosburgh,  A.  C..  New  Process  Raw  Hide  Co.,  Syracuse,  N.  Y. 

Wadhams,  E.,  Milwaukee,  Wis. 

Wadhams,  G.  A.,  Wadhams  Oil  &  Grease  Co.,  Milwaukee,  Wis. 
Wagstaff,  H.  C,  Atlanta  Journal,  Atlanta,  Ga. 
Wessels,  E.  J.,  Genett  Air  Brake  Co.,  New  York. 
Whipp,  Geo.  S.,  Lewis  &  Fowler  Co.,  Brooklyn,  N.  Y. 
White,  T.  C,  Central  Union  Brass  Co.,  St.  Louis,  Mo. 
Whitehead,  E.  J.,  Stilwell-Bierce  &  Smith- Vaile  Co.,  Dayton,  O. 
Wick,  S.  J.,  Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Wightman,  H.  J.,  H.  J.  Wightman  &  Co.,  Scranton,  Pa. 
Wilkinson,  W.  H., Peckham  Motor  Truck  &  Wheel  Co.  .Kingston,  N.Y. 
Willcox,  Chas.  H.,  The  Lane  &  Bodley  Co.,  Cincinnati,  O. 
Williams,  C.  H.,  American  Engineering  Co.,  Atlanta,  Ga. 
Willis,  H.  C,  Washburn  &  Moen  Manufacturing  Co. ,  New  York. 
Windsor,  H.  H.,  Street  Railway  Review,  Chicago,  111. 
Winser,  Henry  J.,  Vernon  Fare  Register,  New  York. 
Wirt,  H.  C,  General  Electric  Co.,  Schenectady,  N.  Y. 
Wood,  Chas.  N.,  R.  D.  Nuttall  Co.,  Boston. 

Woodward,  C.  F.,  Wakefield  &  Stoneham  St.  Ry.,  Wakefield,  Mass. 
Woodward,  J.  H.,  Benedict  &  Burnham  M'f'g.  Co.,  New  York. 
Wyman,  Edward  B.,  Central  Electric  Heating  Co.,  New  York. 
Wurts,  Alexander  Jay,  Westinghouse  Elec.  &  M'f,g.  Co. ,  Pittsburgh. 

Yardley,  John  H.,  Philadelphia  Car  Wheel  Co.,  Phila.,  Pa. 

Zimmermann,  W.  F.,  Westinghouse  Electric  &  Mfg.  Co.,  New  York. 
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equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
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The  Convention  at  Atlanta  was  successful  in  every 
material  respect.  "  The  first  Southern  city  to  receive  the 
Association  "  opened  its  arms  with  a  cordiality  and 
heartiness  of  welcome  most  gratifying  to  all  its  guests. 
The  hotel  accommodations — and  all  know  to  how  great 
an  extent  the  success  of  a  convention  depends  upon  these 
— were  ample  and  satisfactory  to  a  degree  surprising  to 
those  who  feared  that  Atlanta  was  too  small  a  city  to  pro- 
perly take  care  of  so  large  a  convention.  The  magnitude 
of  these  street  railway  conventions,  and  the  business 
and  social  standing  of  the  representatives  in  attendance, 
is  now  so  generally  understood,  that  great  preparations 
are  made,  not  only  to  provide  sufficiently  for  physical 
comfort  and  well  being,  but  to  see  that  social  entertain- 
ment is  not  wanting.  The  privacy  of  a  city's  clubs  is 
guarded  with  a  care  almost  as  jealous  as  that  of  its 
homes.  It  was,  therefore,  a  graceful  and  not  undeserved 
compliment  to  the  Association,  that  its  members  were 
freely  welcomed  to  the  privileges  of  Atlanta's  most  exclu- 
sive clubs,  and  that  a  special  club  reception  even  should 
be  tendered  to  those  who,  while  entire  strangers  to  Atlanta's 
ladies  and  gentlemen,  were  yet  recognized  as  possessing, 
as  a  body,  all  the  attributes  which  go  to  form  the  best 

society  in  all  sections  of  the  country. 

***** 

We  speak  strongly  of  the  social  life  at  Atlanta,  not 
only  because  it  formed  so  enjoyable  a  feature  of  the 
week,  but  because  it  almost  interfered  in  some  degree 
with  the  real  business  of  the  Convention.  The  pressure 
upon  the  time  of  the  Association,  particularly  in  these 
later  years,  has  become  too  great  to  permit  sufficiently 
careful  consideration  and  discussion  of  the  many  valuable 
papers  which  represent  the  best  thought  and  effort  of  the 
members.  Five  papers  out  of  eleven  presented  at  Atlanta 
were  read  by  title  only,  and  but  three  of  these  were  dis- 
cussed to  any  extent  by  the  delegates.    This  is  wrong, 


and  we  are  glad,  indeed,  that  the  Executive  Committee 
has  taken  steps  to  correct  this  tendency  to  haste  by  pro- 
viding for  a  four  days'  session  instead  of  three.  It  is  un- 
fortunate that  the  remedy  cannot  be  officially  applied  at 
next  year's  Convention.  Would  it  not  be  possible — 
since  the  Association  is  shown  by  a  test  vote  to  be  un- 
animously in  favor  of  a  four  days'  session — for  the  manu- 
facturers to  have  their  exhibits  ready  for  inspection  at 
Montreal  on  Tuesday  instead  of  Wednesday,  and  for  the 
delegates  to  reach  the  convention  city  next  year  one  day 
earlier  than  usual,  so  as  to  perform  one  of  the  most  im- 
portant parts  of  the  convention  function,  the  investigation 
of  new  apparatus  ? 

The  exhibition  of  apparatus  and  material  at  Atlanta 
was  exceptionally  fine,  and  there  is  no  doubt  that 
the  time  and  effort  annually  given  to  this  branch  of  the 
convention  work  is  well  spent,  and  brings  about  a  closer 
understanding  and  harmony  of  interests  between  the 
manufacturers  and  the  street  railway  operators,  than 
could  possibly  be  achieved  in  any  other  way.  The  Ex- 
position Buildings  were  large  enough  to  permit  the  most 
lavish  use  of  space,  and  the  display  of  apparatus  was 
attended,  not  only  by  the  street  railway  men  themselves, 
but  by  large  numbers  of  Atlanta  citizens,  attracted  by  the 
novel  and  gaily  painted  cars  sent  down  by  the  manufact- 
urers for  operation  on  the  city  street  railway  lines,  and 
by  the  glowing  and  highly  eulogistic  accounts  of  the 
Convention  given  in  all  the  Atlanta  papers. 

***** 

One  of  the  most  high-minded  and  prominent  street 
railway  men  in  the  country  has  been  chosen  by  the 
Association  as  its  next  president.  Mr.  Joel  Hurt,  president 
of  the  Atlanta  Consolidated  Street  Railway  Company,  is 
too  well  known  to  require  extended  mention  here.  Those 
who  were  at  Atlanta,  found  that,  in  his  case,  a  "prophet  has 
honor  in  his  own  country,"  for  no  one,  in  that  enterprising 
city  of  the  South,  stands  higher  than  he  in  the  confidence 
and  respect  of  his  fellow  citizens.  Mr.  W.  Worth  Bean, 
the  newly  elected  first  vice-president,  enjoys  the  almost 
unique  distinction  of  having  attended  every  one  of  the 
thirteen  conventions  of  the  Association.  His  election  is  a 
well  deserved  recognition  of  his  faithfulness  and  devoted 
services.  The  selection  of  Montreal  as  the  Convention 
City  for  1895,  was,  on  the  whole,  a  wise  action,  notwith- 
standing the  fear,  which  is  probably  quite  groundless,  that 
trouble  will  be  experienced  in  getting  the  exhibits  through 
the  Custom  House.  The  Association  is  American,  not 
National,  and  in  no  way  can  this  fact  be  more  clearly 
enunciated  than  by  the  choice  of  a  Convention  city  out- 
side the  United  States;  and  when,  as  it  happens,  this  city 
is  one  of  the  most  enterprising,  progressive  and  hos- 
pitable on  the  American  continent,  no  fault  can  be  found 
with  a  determination  to  ignore  precedent,  and  to  strike 

out  into  new  fields. 

***** 

It  is  difficult  to  speak  of  the  retiring  president  of  the 
Association  without  a  feeling  of  regret  that  a  personality 
so  fine  and  so  unusual  cannot  come  more  intimately  into 
our  daily  lives.  Mr.  Payne  is  a  man  of  broad  human  sym- 
pathies, of  wide  culture  and  experience,  and  of  so  kindly 
and  generous  a  nature  that  respect  for  his  achievements  in 
the  world  of  railroad  finance  and  management  is  lost  in 
what  almost  dares  to  be  a  warm  personal  affection.  It 
has  been  the  privilege  of  the  Association  to  honor  him 
with  its  highest  office.    He  has  given  care  and  attention 
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to  its  interests  to  a  degree  hardly  to  be  expected  from 
one  whose  burdens  and  responsibilities  in  other  fields  are 
so  serious.  In  leaving  the  presidency  of  the  Association 
he  takes  with  him  the  knowledge  that  no  "  past  presi- 
dent" will  be  held  in  more  genuine  honor  and  esteem 
than  he  who  has  so  wholly  won  our  hearts  in  this — the 
twelfth  year  of  the  Association's  life. 


The  Papers  and  Committee  Reports  prepared 
for  the  Association  were  of  important  practical  interest 
and  these,  together  with  the  president's  address  and  certain 
important  communications  received  from  absent  members, 
will  furnish  material  for  serious  thought  and  careful  ex- 
perimental work  during  the  coming  year.  The  address 
of  President  Payne  dealt  briefly  with  the  effects  of  the 
financial  depression,  the  elevation  of  the  street  railway 
business  to  a  higher  plane  by  the  general  adoption  of 
electricity,  difficulties  in  dealing  with  adverse  legislation, 
the  overvaluation  of  franchises,  and  the  insurance  prob- 
lem— all  matters  of  anxious  consideration  among  con- 
scientious managers.  Well  deserved  tributes  were  paid 
to  the  memories  of  William  Richardson  and  William  J. 
Stephenson,  who  have  done  so  much  for  the  Association, 
and  whose  loss  is  keenly  felt  by  its  members. 

***** 

Mr.  Dyer's  report  on  "  The  Best  Methods  of  Treating 
Accidents"  was  a  clear  and  valuable  description  of  the 
system  adopted  by  the  prominent  Chicago  companies  to  as- 
certain the  real  responsibility  for  accidents  and  to  effect  set- 
tlements as  promptly  as  possible  without  costly  litigation. 
The  brief  discussion  following  the  report  might  well  have 
been  heard  by  the  public  at  large,  and  the  newspaper  editors 
of  the  country  in  particular,  for  the  speakers  expressed  so 
keen  an  appreciation  of  their  duties  and  responsibilities 
to  those  injured  by  their  cars  that  the  current  opinion 
about  the  heartlessness  of  corporations  would  surely  be 
revised  in  the  interests  of  justice.  Street  railway  com- 
panies almost  invariably  bear  the  expense  of  temporary 
medical  care  and  transportation,  without  regard  to  their 
corporate  liability  for  the  accident;  they  seek  to  avoid 
damage  suits  by  offering  a  prompt  settlement,  thereby 
saving  to  themselves  the  expense  and  annoyance  of  pro- 
tracted litigation,  and  to  the  claimants  the  exactions  of 
"shyster  lawyers,"  who  are  only  too  anxious  to  take  up 
all  cases,  just  or  unjust,  against  corporations;  and,  fjnally, 
they  often  donate  to  the  injured  in  simple  charity  what 
could  not,  by  any  process  of  law  or  reason,  be  obtained 
from  them  otherwise. 

*  *  *  *  * 

The  report  on  "A  Standard  Form  of  Street  Railway 
Accounts"  was  in  some  respects  admirable,  in  others 
disappointing.  The  subdivision  of  accounts  recommended 
by  the  committee  has  evidently  been  thought  out  with 
care  on  the  broad  lines  laid  down  by  railroad  practice, 
but  we  believe  that  Mr.  Bettis  has  missed  the  true  func- 
tion of  railway  accounting  in  laying  so  much  stress  upon 
its  usefulness  to  bankers,  brokers,  stockholders  and  direct- 
ors. The  real  purpose  of  systematic  accounting  is  the 
continuous  education  of  managers.  It  is  the  manager — 
not  the  stockholder  or  director,  except  in  a  far  more  gen- 
eral way — who  wants  to  know  whether  or  not  he  is  operat- 
ing his  power  house  as  cheaply  per  car  mile  as  his  neigh- 
bor is  doing  elsewhere,  if  his  repairs  of  roadbed  or  cars 
are  above  the  average,  or  if  he  is  making  a  saving  in  spe- 
cial departments  from  year  to  year.    His  stockholders  look 


to  him  for  broad  results — for  net  earnings,  in  short,  as  Mr. 
Bettis  well  says — but  what  is  not  clearly  brought  out  is 
that,  in  order  to  produce  these  results,  the  manager  must 
himself  classify  his  expenditures  so  as  to  know  how  to 
effect  economies  in  every  detail  of  his  business.  Street 
railroad  accounting,  therefore,  is  by  no  means  superflu- 
ous, and  its  importance  should  not  be  depreciated  in  the 
slightest  degree.  As  to  Mr.  Bettis'  subdivision  of  operat- 
ing expenses,  our  chief  criticism  would  be  that  he  puts  too 
many  principal  accounts  upon  his  report  blanks.  For 
example,  the  ten  headings  which  he  gives  under  "Trans- 
portation Expenses  "are  valuable  as  ledger  accounts  and 
for  the  detailed  information  of  managers,  but  for  reports 
to  directors  they  may  all  be  grouped  under  two,  or  at  the 
most  three,  principal  headings,  such  as  "Operation  of 
Power  Station,"  "Operation  of  Rolling  Stock,"  and  "Mis- 
cellaneous," the  latter  covering,  perhaps,  "Wrecking," 
and  one  or  two  other  charges  not  easily  classified.  Other 
changes  in  nomenclature  and  arrangement  might  be  sug- 
gested, and  we  doubt  if  the  classification  can  be  consid- 
ered final,  or  will  be  generally  adopted  by  the  members  of 
the  Association.  Nevertheless,  Mr.  Bettis'  work  in  this 
direction  is  worthy  of  commendation,  and  we  shall  hope 
to  see  a  steady  advance  towards  uniformity  in  street  rail- 
way accounting,  to  the  end  that  those  who  are  directly 
responsible  for  the  profitable  operation  of  their  proper- 
ties may  be  guided  by  statistical  wisdom  of  real  and  not 

of  doubtful  value. 

*  *  *  *  * 

There  is  no  question  that  T  rail  construction  is,  in  im- 
portant respects,  superior  to  any  other  from  a  street 
railway  point  of  view,  hardly  excepting  even  the  long 
time  favorite  center  bearing  rail,  whose  usefulness  is 
lessened  by  the  necessity  of  using  wooden  stringers  in  the 
older  construction,  and  by  the  side  strains  produced  by 
heavy  teaming  in  the  more  recent  girder  construction. 
The  real  question  has  been,  therefore,  whether  or  not  it 
is  possible  in  individual  cases  to  get  permission  to  use  T 
rails.  The  excellent  methods  described  by  the  special 
committee  appointed  at  the  last  Convention  and  by  Mr. 
Harrison,  seem  to  point  to  an  affirmative  answer  to 
this  question,  although  much  missionary  work  will  doubt- 
less have  to  be  done  before  sceptical  city  fathers  can  be 
convinced  that  there  is  any  rail  construction  half  so  good 
as  the  ideal  (sic)  side  bearing  sections. 

***** 

Mr.  Foster's  paper  on  "  City  and  Suburban  Electric 
Railways"  contained  many  valuable  and  suggestive  hints 
as  to  the  possibilities  and  limitations  of  different  classes 
of  street  railway  work.  Mr.  McCulloch's  paper  on 
"  Mail,  Express  and  Freight  Service  for  Street  Railway 
Cars"  was  a  revelation  to  us,  and  we  have  no  doubt  to 
many  street  railway  operators  also,  of  what  has  been  ac- 
complished in  this  branch  of  profit  making,  hitherto  con- 
sidered an  almost  unimportant  side  issue.  Mr.  McCulloch's 
suggestions  are  practical  and  absolutely  sound,  and  his 
paper  has,  in  addition,  a  distinct  literary  merit  not  always 
found  in  technical  dissertations.  Mr.  Beckley's  paper  on 
"  Transfers  on  Street  Railways  "  deals  with  a  subject  of 
great  importance,  and  one  in  which  the  Rochester  Rail- 
way Company  has  taken  advanced  ground. 


The  Special  Papers  presented  at  Atlanta  were  five 
in  number,  viz.,  "  -Brake  Shoes,"  by  Powell  Evans  and 
D.  F.  Henry;  "Power  Brakes  vs.  Hand  Brakes,"  by  E.  J. 
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Wessels;  "  The  Use  of  the  Booster  on  Electric  Railway 
Circuits,"  by  J.  H.  Vail  and  S.  H.  Wynkoop;  "The  De- 
structive Arcing  of  500  Volt  Fuses,"  by  W.  E.  Harrington; 
and  "Taxation,"  by  Allen  R.  Foote.  It  was  unfortunate 
that  the  time  of  the  Association  did  not  permit  a  thorough 
discussion  of  these  papers,  as  there  were  a  number  of  very 
important  facts  brought  out  in  them,  and  the  experience 
of  others  would  undoubtedly  have  proved  of  great  value. 
***** 

The  first  two  papers  mentioned  treat  upon  a  subject 
to  which  very  little  attention  has  been  given  in  previous 
conventions,  though  the  subject  of  braking  is  a  most  im- 
portant one.  The  authors  of  the  first  paper  mentioned 
echo  a  popular  sentiment  in  advocating  the  standardiz- 
ing of  brake  shoes,  for,  however  difficult  and  even  inad- 
visable it  might  be  to  attempt  to  standardize  many  por- 
tions of  a  street  railway  company's  rolling  stock,  wheels 
and  brake  shoes  seem  certainly  adapted  for  standardiza- 
tion. A  company  using  several  different  types  of  trucks 
has  often  as  many  different  styles  of  brake  shoes,  a  num- 
ber of  each  of  which  must  be  kept  in  stock. 

The  energy  of  a  car  can  be  overcome  by  the  brake 
shoes  in  two  ways;  first,  through  the  generation  of  heat 
by  friction,  and  second,  by  grinding  off  the  metal  in 
either  shoe  or  wheel  or  both,  which  also  produces  heat. 
As  the  shoe  is  cheaper  than  the  wheel  it  seems  better  to 
provide  a  shoe  which  will  itself  wear  out,  rather  than  one 
which  will  wear  the  wheel  out.  According  to  Mr.  Evans, 
it  is  generally  conceded  that  the  use  of  chilled  iron  or  steel 
brake  shoes  is  not  advisable.  Practice  in  many  cases 
seems  to  be  tending  towards  some  type  of  composite  shoe. 
Conditions  of  grades,  track,  etc,  vary  so  widely,  however, 
that  we  are  not  disposed  to  agree  with  Mr.  Evans'  state- 
ment that  the  best  material  for  shoes  on  one  road  would 
be  best  for  all.  The  Master  Car  Builders'  Association,  to 
whose  1893  proceedings  reference  was  made  in  the  paper, 
continued  at  its  last  (1894)  annual  meeting,  its  committee 
on  the  subject  of  brake  shoes.  Very  valuable  work,  it 
was  reported,  is  being  performed  under  the  direction  of 
this  committee,  although  the  results  have  not  yet  been 
announced.  Seven  steam  railway  companies  are  carrying 
on  a  series  of  tests  to  determine  the  value  of  different  mate- 
rials for  brake  shoes  under  different  conditions,  and  a  series 
of  experiments  are  also  being  conducted  in  the  same  line 
in  the  laboratory  of  the  Westinghouse  Air  Brake  Com- 
pany under  the  direction  of  the  Association's  committee. 
It  should  be  borne  in  mind,  however,  that  the  conditions 
on  steam  railways  differ  so  greatly  from  those  met  on 
street  railways  that  the  results  of  these  researches  cannot 
probably  be  made  exactly  applicable  to  street  railway 
companies.  The  work  of  a  committee  therefore,  which  is 
to  be  appointed  by  the  American  Street  Railway  Associa- 
tion will  in  no  respect  traverse  ground  covered  by  other 
associations.  We  regret  that  in  neither  of  the  papers 
the  subject  of  the  effect  of  braking  or  of  different  forms 
of  brake  shoes  on  the  life  of  wheels  was  taken  up.  The 
first  paper  gave  some  figures  from  steam  railway  prac- 
tice on  this  subject,  but  the  wear  on  street  railway  wheels 
from  the  application  of  brake  shoes,  owing  to  the  large 
amount  of  grit  on  the  wheels,  must  make  these  figures 
almost  useless  as  a  criterion  in  street  railway  practice. 
We  would  also  be  very  glad  to  have  had  some  facts  pre- 
sented on  the  effect  of  the  kind  of  soil  in  which  the  track 
is  laid  on  the  life  of  the  brake  shoes  and  wheels. 

Recognition  of  the  need  of  power  brakes  On  heavy  elec- 
tric or  cable  cars,  especially  where  there  are  heavy  grades, 


or  where  high  speed  is  maintained,  seems  to  be  general 
As  Mr.  Wessels  has  well  pointed  out,  many  disastrous 
accidents  might  have  been  avoided  by  the  use  of  a  more 
powerful  brake  than  could  be  applied  by  hand.  The 
brake  being  under  more  ready  control  of  the  operator, 
we  should  imagine  that  the  life  of  wheels  might  be  quite 
as  long  under  cars  equipped  with  power  brakes  as 
with  hand  brakes,  and  we  would  have  been  glad  to  have 
seen  some  figures  on  this  subject. 

On  long  lines  the  question  of  keeping  up  the  voltage 
at  the  ends  of  the  line  is  an  important  point.  A  limit  will 
soon  be  reached  where  the  ordinary  feeder  system  cannot 
be  relied  upon,  as,  with  a  given  percentage  loss  in  the 
lines,  the  size  of  the  feeder  increases  as  the  square  of  the 
distance.  In  a  number  of  cities  an  extra  positive  bus  bar 
is  used  to  keep  up  the  voltage  on  long  lines.  This  is  kept  at 
a  higher  potential  than  the  main  bus  bar,  and  to  it  any 
feederor  generatorcan  be  connected.  The  paper  by  Messrs. 
Vail  and  Wynkoop  relates  to  the  use  of  the  "booster" 
system  employed  to  a  considerable  extent  in  electric 
lighting  plants.  It  consists  in  the  use  of  an  additional  gen- 
erator, which  is  operated  from  the  main  circuit,  and  which 
raises  the  voltage  of  the  feeder  at  the  station  end  to  an 
amount  equal  to  that  required  at  the  farther  end.  The 
system  is,  in  some  respects,  superior  to  that  of  auxiliary 
bus  bars  above  referred  to.  The  Poughkeepsie  City  & 
Wappingers  Falls  Railway,  the  first,  we  believe,  to  employ 
boosters,  is  described  in  this  issue  of  the  Journal,  and  the 
results  secured  on  that  road  will  be  watched  with  interest. 
***** 

Of  the  other  two  special  papers,  that  of  Mr.  Harring- 
ton is  interesting,  as  showing  that  long  fuses  do  not  neces- 
sarily guard  against  short  circuits  any  better  than  short 
ones.  The  economic  absurdity  of  our  taxation  laws  is 
again  described  by  Allan  R.  Foote.  Street  railway  com- 
panies, like  other  corporations,  as  shown  in  Mr.  Foote's 
paper,  pay  a  double  tax,  once  on  their  property,  and  again 
on  the  certificates  of  their  stock.  Most  street  railway 
companies  are  also  taxed  over  and  over  again,  under 
the  guise  of  car  licenses,  compensation  for  the  use  of 
streets,  etc.  We  have  always  maintained  that,  as  a  matter 
of  economic  policy,  the  most  liberal  treatment  of  surface 
transportation  systems  will  be  found  to  be  identical  with 
the  prosperity  of  the  communities  in  which  they  operate, 
and  Mr.  Foote's  treatises  on  this  subject  show  that,  from 
the  standpoint  of  justice  as  well,  street  railway  companies 
should  be  relieved  of  many  of  the  burdens  now  imposed 
upon  them. 


Our  Souvenir. 


We  confess  that  we  were,  even  at  first,  a  little  proud 
of  the  "Souvenir,"  which  we  issued  last  month,  in  com- 
memoration of  the  tenth  anniversary  of  our  own  birth, 
and  the  twelfth  anniversary  of  that  of  the  Street  Railway 
Association,  but  we  were  hardly  prepared  for  the  storm  of 
congratulations  upon  our  "  magnificent  special  number" 
which  greeted  us  on  every  hand  at  the  Convention,  nor  for 
the  kindly  and  generous  words  of  appreciation,  which 
have  come  to  us  through  the  columns  of  our  con- 
temporaries in  the  electrical  and  street  railway  field.  It 
is  with  sincere  gratitude,  that  we  say  to  our  friends,  and  to 
the  Executive  Committee  of  the  American  Street  Railway 
Association,  which  has  seen  fit  to  honor  our  Editor  with 
special  and  favorable  mention,  that  their  kindness  will 
never  be  forgotten. 
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The  Power  Station  of  the  Hestonville,.  Mantua  & 
Fairmount  Passenger  Railway  Company. 

A  full  description  of  the  electric  railway  system  of 
the  Hestonville,  Mantua  &  Fairmount  Passenger  Railway 
was  published  in  our  last  issue,  together  with  several  sec- 
tions of  the  power  station  of  that  company  located  on  the 
Schuylkill  River  at  25th  and  Callowhill  Streets.  We 
present  on  this  page  an  engraving  showing  the  com- 
pleted power  station.  The  general  design  of  the  station 
was  drawn  up  by  the  chief  en- 
gineer of  the  railway  company, 
A.  Langstaff  Johnston.  Charles 
McCaul,  of  Philadelphia,  was 
general  contractor. 

The  building  measures  152 
X  112  ft.  and  is  most  attrac- 
tive in  design,  being,  it  is  claim- 
ed, one  of  the  handsomest  sta- 
tions in  the  country.  The  ma- 
terial used  in  the  construction 
from  the  level  of  the  street  to 
the  engine  room  floor  is  Hum- 
melstown  brownstone,  above 
this  Pompeian  brick  with  terra 
cotta  trimmings  are  used.  The 
window  sills  are  of  cream  color- 
ed sandstone. 


overhead  electric  road,  covering  the  half  year  up  to  June 
30,  1894. 

City  &  South  London:  Train  miles,  8,769  per  week  ; 
expenses,  eight  and  a  half  cents  per  train  mile.  Each 
locomotive  weighs  thirteen  and  a  half  gross  tons,  and 
draws  three  thirty-two  foot  cars  at  a  speed  of  eleven  and 
a  half  miles  per  hour,  including  stops. 

Liverpool  elevated  electric  railway:  A  total  of  265,349 
train  miles  had  been  run  at  an  expense  of  less  than  six 
cents.    The  cars  are  each  forty-five  feet  long,  and  seat 


POWER  STATION  OF  THE  HESTONVILLE,  MANTUA  &  FAIRMOUNT  PASSENGER  RAILWAY  CO.— PHILADELPHIA. 


As  mentioned  in  our  last  issue,  considerable  difficulty 
was  experienced  in  the  construction  of  the  foundation  of 
the  building  and  the  solution  of  this  problem  required  a 
great  deal  of  study.  The  machinery  which  is  now  being 
installed  will  consist  of  four  Greene  tandem  compound, 
condensing  engines  of  500  h.  p.  each,  direct  connected  to 
General  Electric  multipolar  generators  of  400  k.  w. 
each. 

The  company  hopes  to  commence  operations  electri- 
cally by  December  1. 


Kapid  Transit  in  Europe. 


At  a  meeting  of  the  Rapid  Transit  Commission,  of 
New  York,  held  October  9,  W.  B.  Parsons,  chief  engineer 
of  the  commission,  presented  a  report  upon  what  he  saw 
of  European  rapid  transit  systems  during  the  summer 
visit  which  he  paid  to  London,  Glasgow,  Liverpool  and 
Paris.  This  report  included  many  interesting  details  of 
the  lines  visited.  In  regard  to  cost  of  operation,  the 
report  gives  the  following  figures  for  the  City  &  South 
London  underground  electric  road,  and  the  Liverpool 


sixteen  first  class  passengers  and  forty-one  of  the  second 
class.    The  trains  are  made  up  of  two  cars  each. 

Then  follows  a  full  description  of  these  railways  as 
well  as  of  the  Glasgow  rapid  transit  system  and  a  new 
electric  underground  road  to  be  installed  in  Paris.  Of 
this  Mr.  Parsons  speaks  in  the  highest  terms. 

Mr.  Parsons  believes  in  an  underground  electric  rail- 
way for  New  York,  and  states  that  the  advice  and  ex- 
perience of  foreign  engineers  lean  toward  keeping  the 
rail  level  as  close  to  the  surface  as  possible,  and  that  ex- 
cavating from  the  surface  is  cheaper  and  safer  than 
tunneling,  but,  if  conditions  demand,  a  deep  tunnel  can 
be  constructed,  for  which  the  circular  form  is  best.  He 
also  believes  that  the  work  can  be  carried  on  through  a 
busy  street  without  endangering  the  houses  and  without 
seriously  impeding  travel. 

Two  Passengers  for  One  Cent. 


A  street  railway  war  between  the  lines  of  Savannah, 
Ga.,  has  been  in  progress  all  summer  and  fares  have 
gradually  been  reduced  until,  October  15,  one  of  the  lines 
announced  two  rides  for  one  cent.  It  is  said  that  the 
rival  company  will  meet  the  cut. 
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The  Street  Railway  System  of  Roanoke,Va. 


Roanoke  is  a  beautiful  city  of  approximately  20,000 
inhabitants,  situated  in  the  southwestern  part  of  Virginia 
between  the  Blue  Ridge  and  Allegheny  Mountains  and  at 
the  junction  of  the  Norfolk  &  Western,  Shenandoah  Val- 
ley and  Roanoke  Southern  Railways.  It  has  acquired  the 
title  of  the  "  Magic  City  "  of  the  South,  from  its  rapid 
growth  from  only  400  inhabitants  in  1882  to  20,000  in 
1892.  As  Roanoke  had  been  making  advancing  strides  in 
other  directions,  it  was  necessary,  in  order  to  keep  up 
with  the  procession  of  progress,  that  a  change  be  made 
in  the  street  rail  way  system,  and  electricity  as  a  motive 
power  be  introduced.  Up  to  April  1,  1892,  the  street 
railway  system  of  Roanoke  consisted  of  two  steam  dummy 
lines  running  into  the  suburban  towns  of  Salem  and  Vin- 
ton, the  former  eight  and  a  half  miles  distant,  the  latter 
two  and  a  half  miles,  together  with  about  two  miles  of 
track  in  the  city  proper,  with  mules  as  a  propelling  power. 
The  rolling  stock  consisted  of  two  steam  dummies,  five 
Brill  cars  and  four  Stephenson  ten  foot  body  cars.  These 
last  were  some  of  Stephenson's  first  make. 

On  February  1,  1892,  the  old  company  was  bought 
out  by  a  new  local  corporation  with  a  capital  stock  of 
$300,000,  composed  of  leading  capitalists  of  the  city, 
and  officered  as  follows:  S.W.Jamison,  president;  Jos.  T. 
Engleby, vice-president;  treasurer,  Geo.  C.  McCahan;  sec- 
retary. Board  of  directors:  Payton  L.  Terry,  Henry  S. 
Trout,  S.  W.  Jamison,  Jos.  T.  Engleby,  T.  T.  Fishburne, 
James  R.  Terry  and  John  Sexton. 

This  new  company  secured  the  services  of  W.  Frank 
Carr,  formerly  engineer  in  charge  of  construction  of  the 
large  Minneapolis  &  St.  Paul  system,  as  its  general  man- 
ager and  engineer.  Mr.  Carr  was  given  full  authority  to 
go  ahead  and  remodel  and  extend  the  system.  Contracts 
were  immediately  let  for  power  plant  and  rolling  stock, 
the  General  Electric  Company  furnishing  the  station 
equipment,  E.  P.  Hampson  &  Company  the  steam  plant, 


chase  facilitated  matters  for  the  street  railway  company 
by  providing  it  a  power  house  for  its  machinery. 

On  June  17,  1892,  electricity  was  first  introduced  on 
the  Crystal  Spring  line.    June  18,  1892,  was  "  Decen- 


FIG.  2— T  RAIL  IN  BRICK  PAVING — ROANOKE. 

nial  Day,"  and  on  that  day  the  two  electric  cars  carried  on 
the  Crystal  Spring  line  6,997  passengers  without  a  hitch 
of  any  kind  or  an  accident  to  person  or  property  of 
any  kind. 

By  the  spring  of  1893  the  business  of  the  electric 
light  department  had  increased  so  considerably,  it  was 


FIG.  1.— INTERIOR  OF  POWER  STATION— ROANOKE  STREET  RAILWAY  CO. 


Westinghouse  Electric  &  Manufacturing  Company  the 
motor  equipment,  and  the  Gilbert  Car  Company  the  cars. 

On  May  12,  1892,  the  same  body  of  capitalists  purchased 
the  plant  and  franchise  of  the  Roanoke  Electric  Light 
&  Power  Company,  capitalized  at  $55,000,  and  officered 
as  follows:  Jos.  T.  Engleby,  president;  S.  W.Jamison,  vice- 
president  and  treasurer;  Geo.  C.  McCahan  secretary, 
with  W.  Frank  Carr  as  manager  and  engineer.    This  pur- 


decided  to  build  a  new  power  house  in  the  rear  of  the  car 
house  on  Earnest  Avenue.  The  contract  for  the  building 
was  let  in  June  and  by  September  30  was  ready  for  occu- 
pancy. Foundations  for  engines  and  boilers  were  built, 
all  outside  wiring  arranged,  switchboard  erected  and  in- 
side wiring  ready,  the  street  railway  machinery  and 
switchboard  appliances  were  shifted  between  10  p.  m.  and 
7  a.  m.  one  night,  and  cars  running  without  a  hitch.  The 
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shifting  of  the  electric  light  plant  was  somewhat  slower,  as 
all  outside  wiring  had  to  be  brought  to  a  new  station, and 
shifting  made  so  as  not  to  interfere  with  the  full  twenty- 
four  hours  a  day  run.  By  December  1,  1893,  the  new 
station  was  complete  and  in  running  order.  By  this 
change  the   engine  power 

was  increased  from  535  h.  p.  

to  1,100  h  .  p.,  thereby  pro- 
viding plenty  of  relay  power. 
The  plant  has  had  very  few 
shutdowns,  and  those  due  to 
trolley  wires  breaking  as  a 
rule. 

The  total  damage  claims 
paid  by  the  company,  from 
April  1,  1892  to  July  1,  1894, 
has  not  exceeded  $300.  No 
injury  to  person  is  recorded. 

All  plans  and  estimates 
of  entire  plants  of  street  rail- 
way and  electric  light  com- 
panies, even  to  the  minutest 
detail,  were  made  by  Gener- 
al Manager  and  Engineer 
Carr,  and  construction  of 
same  personally  supervised 
by  him.  The  setting  and 
erecting  of  all  engines,  gen- 
erators and  boilers  was  under 
the  personal  charge  of  W.  J. 
Updyke,  chief  engineer  of 
power  plant. 

The  power  station  measures  95  X  125  ft.  and  is  of 
brick  with  three  stacks  48  ins.  in  diameter  and  70  ft.  high. 
The  engine  house  is  125  X  55  ft.,  and  contains  a  250  h.  p. 
Armington  &  Sims  engine  for  railway  work,  with  cylinder 
dimensions  21^  X  18  ins.,  and  for  lighting  work  two  200 
H.  p.  Mcintosh  &  Seymour  engines,  two  90  H.  p.  Arming- 


The  railway  generators  are  two  in  number,  of  the  100 
k.  w.  General  Electric  bipolar  type,  and  are  driven  from 
the  engines  by  Graton  &  Knight  sixteen  inch  belts.  Room 
is  provided  for  adding  four  100  k.  w.  machines.  On  the 
switchboards,  which  were  designed  by  W.  F.  Carr,  each 


FIG.  3.— EXTERIOR  OF  POWER  STATION — ROANOKE  STREET  RAILWAY  CO. 


line  is  provided  with  an  ammeter  and  fuse  switch.  The 
line  of  the  company  consists  of  twenty-two  miles  of 
single  track  with  a  maximum  grade  of  7  per  cent.  T 
rail  is  used  throughout,  sixteen  and  a  half  miles  being 
fifty  pound  rail  and  the  balance  twenty-five  pound.  In  the 
business  portions  of  the  city  the  T  rail  is  laid  in  brick 

paving,  using  next  to  the 
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FIG.  4.— CAR  HOUSE— ROANOKE  STREET  RAILWAY  CO. 


ton  &  Sims  engines  and  two  125  h.  p.  Buckeye  engines. 
The  boilers  are  five  in  number,  two  150  H.  p.,  two  125  h.  p. 
and  one  150  h.  p.,  the  latter  three  being  of  the  National 
tubular  type.  Stilwell  &  Bierce  open  feedwater  heaters 
and  Knowles  pumps  are  used. 

The  water  supply  is  from  a  private  well  sixty  feet  in 
depth,  the  city  pressure  being  relied  upon  for  fire  protec- 
tion. For  all  work  the  company  uses  about  1,000  gals, 
per  hour,  pumped  by  a  steam  pump  to  a  tank  directly 
above  the  well,  giving  thirty  feet  head  of  water.  Vacuum 
oil  is  used  throughout  for  lubricating  purposes. 


rail,  both  on  the  inside 
and  on  the  outside,  a 
special  shaped  brick. 
Space  is  allowed  on  the 
inside  for  the  flange  of  the 
car  wheel.  This  construc- 
tion has  proved  very  satis- 
factory. About  three 
miles  of  track  is  also  laid 
on  macadam  paved 
streets.  Johnson  girder 
switches  and  the  standard 
crossings  of  the  Weir 
Frog  &  Crossing  Com- 
pany are  employed. 

The  trolley  wire  em- 
ployed is  No.  o  hard 
drawn  copper,  supplied 
by  John  A.  Roebling's 
Sons  Company,  and  the 
feed  wires  vary  from  No. 
o  to  0000.  A  double  rivet- 
ed bond,  using  No.  4  B. 
&  S.  iron  wire,  is  employ- 
ed. The  overhead  con- 
struction is  very  substan- 
tial, requiring  very  little 
attention  to  maintain,  and 
one  man  has  been  found 
all  that  is  necessary  to 
perform  all  the  repairing  for  both  the  street  railway  and 
electric  light  service  wires. 

The  rolling  stock  consists  of  seven  sixteen  foot  Gil- 
bert cars,  with  cherry  finish,  two  Brill  cars,  with  twenty- 
five  foot  bodies,  same  finish,  and  two  open  Laclede  cars. 
The  short  cars  are  mounted  on  Baltimore  trucks,  and  the 
long  cars  on  the  Brill  Eureka  maximum  truck.  The  motors 
used  are  five  Westinghouse  No.  3,  three  G.  E.  No.  14,  and 
one  G.  E.  F  40.  The  cars  are  equipped  with  Stanwood 
steps,  Nuttall  trolleys,  and  Lewis  &  Fowler  registers.  The 
company  also  owns  a  tower  wagon  and  hurry-up  team. 
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The  car  house  is  of  brick,  85  X  100  ft.,  which,  as 
shown  in  Fig.  5,  has  eight  parallel  tracks.  Owing  to  the 
fact  that  the  street  upon  which  the  car  house  is  located  is 
very  narrow,  and  to  lack  of  room  on  the  car  house  lot, 
preventing  the  use  of  curves  for  entering,  a  transfer  table 
was  erected  outside  of  the  car  house,  as  shown  in  Fig.  5. 
The  car  house  is  provided  with  a  pit  room  for  repairs,  a 
shop  and  store  room.  The  pit  room  has  a  glass  roof, 
and  the  shop  contains  two  lathes,  testing  boards,  a  black- 
smith shop,  etc.,  allowing  the  company  to  rewind  all  its 
own  armatures,  and  do  other  repair  work  necessary.  The 
car  house  force  consists  of  four  men — a  car  repairer, 
blacksmith,  general  helper  and  night  inspector.  One  of 
the  motormen  works  part  of  the  day  on  a  car,  and  part 
keeping  up  all  electrical  repairs.  Wages  paid  to  motor- 
men  are  twelve  and  a  half  cents  per  hour,  and  on  one 
high  speed  line  fifteen  cents.  The  cars  on  the  latter  line 
make  an  average  of  200  miles  per  day. 

The  company  early  realized  the  advantage  of  keeping 
careful  account  of  all  expenses,  and  though  all  clerical 


FIG.  5.— PLAN  OF  CAR  HOUSE  AND  POWER  STATION— 
ROANOKE  STREET  RAILWAY  CO. 


work  of  both  the  lighting  and  railway  company  is  done  by 
Secretary  McCann  and  one  assistant,  the  details  of  opera- 
tion are  kept  with  the  minutest  detail.  The  number  of 
passengers  carried  during  the  last  fiscal  year  was  750,000, 
and  the  average  expense  per  car  mile  last  year  was  ten 
cents,  it  being  brought  up  to  this  figure  by  damages  due 
to  a  cloudburst.  From  January  1,  1894,  to  August  1,  the 
company  operated  at  an  expense  per  car  mile  of  $.0798, 
this  item  including  all  disbursements  except  for  taxes, 
insurance  and  interest.  Pocahontas  coal,  costing  $2.75 
per  ton,  is  used.  From  January  1,  1893,  to  January  1, 
1894,  the  maintenance  of  cars  and  motors  was  found  to 
average  $.016  per  car  mile,  that  of  overhead  wires,  $.0014 
per  car  mile;  that  for  track,  $.0053  per  car  mile. 


Transportation  of  Milk  by  Electric  Cars. 

The  electric  railway  at  Newburgh,  N.  Y.,  has  com- 
menced the  transportation  of  milk  between  the  suburban 
districts  and  the  New  York  steamboat  landing. 


Notes  from  England. 

By  Our  London  Correspondent. 


The  recent  publication  of  the  half  yearly  reports  of 
the  London  and  Liverpool  electric  railways,  and  of  the 
Birmingham  and  Edinburgh  cable  tramways,  has  led  to 
quite  a  lively  discussion  in  some  of  the  English  technical 
journals,  as  to  the  merits  and  demerits  of  the  two  kinds 
of  traction.  Fresh  fuel  has  also  been  provided,  by  a 
statement  having  been  made  on  the  traction  charges  for 
the  first  year's  working  on  the  South  Staffordshire  elec- 
tric tramway.  The  various  figures  may  be  put  briefly 
thus:  City  &  South  London  electric  railway:  Expenses 
per  train  mile,  31.64  cents;  receipts,  51.2  cents.  Liver- 
pool electric  railway:  Expenses,  27.04  cents;  receipts,  36.2 
cents.  Birmingham  cable  tramway:  Expenses  per  car 
mile,  12.06  cents;  receipts,  24.78  cents.  Edinburgh  cable 
tramway:  Expenses,  10.66  cents;  receipts,  21.78  cents. 
The  South  Staffordshire  electric  tramway  figures,  which 
include  only  running  charges  and  repairs  (the  former  em- 
bracing wages,  fuel,  stores,  water  and  gas,  and  sundries) 
are  given  at  8.12  cents  per  car  mile,  or  about  one  cent 
more  than  the  cost  on  the  Birmingham  cable  line  for  the 
same  items  in  the  past  year. 

The  trains  on  the  London  and  Liverpool  electric 
railways  each  weigh,  empty,  about  thirty-one  tons.  The 
cable  cars  on  the  tramways  cited  are  of  the  usual  eight 
wheeled  type,  weighing  from  four  to  six  tons  each.  On 
the  electric  accumulator  line  in  Birmingham  there  has 
been  little  improvement,  and  the  expenses  still  slightly 
exceed  the  receipts.  The  tramway  company  wishes  to 
install  the  trolley  wire  on  the  route,  but  the  Town  Council 
refuses  its  sanction.  The  South  Staffordshire  figures 
are  interesting  as  far  as  they  go,  because  they  are  the  first 
accounts  of  expenses  of  a  street  railway  worked  by  the 
overhead  conductor  in  this  country.  The  item  of  repairs 
amounts  to  only  2.16  cents  per  car  mile,  and  there  is  no 
doubt  this  will  be  exceeded  in  future  years. 

The  Electrical  Review  thinks  the  Liverpool  results 
excellent,  and  points  out  that  what  is  required  is  not  a 
decrease  in  working  expenses,  but  an  increase  in  receipts 
per  train  mile.  It  also  comes  to  the  important  conclu- 
sion that  the  poles  and  wires  of  the  trolley  system  for 
street  lines  must  he  endured,  as  it  is  the  only  method  by 
which  the  benefits  of  electric  traction  on  streets  and  roads 
can  be  secured.  After  this  conversion  of  an  eminently 
cautious  and  conservative  technical  journal,  we  may  hope 
to  see  a  corresponding  change  in  the  attitude  of  local 
authorities. 

The  installation  of  the  cable  system  on  the  tramways 
of  Newcastle  and  Edinburgh  still  hangs  fire  owing  to 
various  little  difficulties,  but  I  learn  on  inquiry  that  these 
are  likely  to  be  only  of  a  very  temporary  nature.  Where 
town  councils,  as  in  the  case  of  these  two  cities,  have  so 
large  a  hand  in  the  matter,  any  change  of  importance  can 
only  come  about  slowly. 

Much  importance  is  attached  to  the  electric  tramway 
recently  opened  in  the  Isle  of  Man,  from  Douglas  to  Laxey. 
The  traffic,  however,  will  be  very  light  in  the  winter 
season,  though  heavy  in  summer,  when  holiday  makers  in 
tens  of  thousands  resort  to  the  island.  For  this  reason 
the  expenses  and  receipts  of  the  line  will  not  form  a  very 
good  basis  on  which  to  calculate  for  a  city  traffic  which  is 
more  constant  all  the  year  round.  The  equipment,  which 
is  by  Messrs.  Mather  &  Piatt,  seems  to  be  of  the  best. 

There  has  been  a  good  deal  of  grumbling  among  a 
section  of  the  public  in  Glasgow  regarding  the  working 
of  the  tramways  by  the  Town  Council,  an  arrangement,  it 
will  be  remembered,  which  came  into  force  last  summer. 
This,  of  course,  was  inevitable,  no  matter  how  efficient 
the  management,  for  every  ratepayer  thinks  the  Council 
ought  to  suit  his  particular  convenience  and  ideas.  This 
is  one  of  the  evils  of  municipal  tramway  working.  The 
Tramway  Committee  of  the  Corporation  has,  however, 
shown  a  fair  amount  of  backbone,  and  if  it  can  only 
resist  pressure  which  would  have  injurious  effects  if 
yielded  to  they  may  get  along  fairly  well.  The  weekly 
gross  receipts  are  gradually  going  up,  despite  the  com- 
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petition  of  the  omnibuses  run  by  the  displaced  tramway 
company,  but,  of  course,  no  record  of  the  expenses  has 
yet  been  issued.  Nothing  is  heard  of  yet  of  the  adoption 
of  electric  and  cable  haulage  which  was  so  lavishly  prom- 
ised at  one  time. 

A  trial  on  a  somewhat  extensive  scale  is  promised  of 
the  Liihrig  gas  motor  for  street  cars.  The  Blackpool, 
St.  Anne's  &  Lytham  Tramways  Company,  a  newly 
formed  body,  proposes  the  construction  of  a  line,  eleven 
miles  long,  between  the  towns  in  Lancashire  whose 
names  it  bears,  and  the  twenty  five  cars  required  are  to 
be  worked  at  a  rate  of  nine  cents  per  car  mile  run  for 
seven  years  by  the  Traction  Syndicate,  Ltd.,  which  owns 


the  Liihrig  patent  rights.  It  is  estimated  that  the  share- 
holders will  get  a  dividend  of  7  per  cent,  per  annum. 


Decision  Reversed  in  the  Case  of  the  Detroit  Rail= 
way  Company. 

On  October  2  the  United  States  Court  of  Appeals, 
sitting  at  Cincinnati,  handed  down  a  decision  in  the  cele- 
brated Detroit  Street  Railway  case,  unanimously  reversing 
the  opinion  of  Judge  Taft  of  the  United  States  Circuit 
Court  and  deciding  the  case  in  favor  of  the  company. 

The  suit  was  brought  by  the  city  to  oust  the  Detroit 
Street  Railway  Company  from  the  streets.  The  principal 
point  involved  was  the  right  of  the  Detroit  Street  Rail- 
way Company  to  operate  under  franchises  which  ran  for 
a  period  longer  than  its  corporate  existence. 

The  company's  charter  expired  in  1893,  and  the 
franchises  extended  to  1905.  The  suit  was  first  begun  in 
March,  1892,  and  was  taken  to  the  United  States  Court, 
where  Judge  Taft  decided  in  favor  of  the  city,  declaring 
the  franchises  void.  The  control  of  the  street  car  lines 
had  in  the  meantime  passed  into  the  control  of  a  new 
company,  the  Detroit  Citizens'  Street  Railway  Company. 
The  case  was  appealed  to  the  United  States  Supreme 
Court,  and  was  by  that  body  sent  to  the  United  States 


Court  of  Appeals.  Arguments  were  made  before  the  lat 
ter  court  at  Nashville  last  June. 

The  property  has  just  passed  into  the  hands  of  R.  T. 
Wilson  &  Company,  the  New  York  bankers. 

 m  1  ■  1  ^  

Promoting  Traffic  in  Terre  Haute. 

We  present  some  ^iews  herewith  of  scenes  on  the 
Terre  Haute  Electric  Railway  during  the  great  light  har- 
ness race  meeting  held  in  that  city  during  September. 
One  view  shows  a  motor  car  drawing  seven  trial  cars,  all 
of  which  are  crowded  with  passengers.     The  estimated 


number  of  passengers  on  the  train  was  500.  The  equip- 
ment of  the  motor  car  consisted  of  two  thirty  horse 
power,  No.  12  motors  of  the  Westinghouse  type  mounted 
on  a  Peckham  truck.  Another  view  shows  the  same  motor 
car  drawing  a  train  «of  five  loaded  trailers  from  Collett 
Park,  the  passengers  numbering  400.  A  view  of  the  Terre 
Haute  race  track,  on  September  14,  when  Robert  J., 
made  2.02^,  breaking  the  world's  record  for  harness 
racing,  is  shown  in  the  engraving  in  the  lower  right 
hand  corner  of  the  group. 

The  Terre  Haute  Electric  Railway  Company  has 
paid  special  attention  to  the  subject  of  promoting  traffic 
on  its  lines,  and  at  Collett  Park  has  provided  a  number  of 
attractions  which  have  added  to  the  revenue  of  the  road. 
The  view  shown  in  the  lower  left  hand  corner  of  the 
group  on  this  page  is  from  a  photograph  taken  at  the  park 
during  a  Sunday  concert  by  musicians  employed  by  the 
railroad  company. 


The  first  electric  cars  of  the  Fair  Haven  &  Westville 
Street  Railway  Company  of  New  Haven,  Conn  ,  were  put 
in  operation  last  month.  Power  is  being;  taken  from  the 
power  house  of  the  Winchester  Avenue  Railway  Company, 
and  the  New  Haven  Street  Railway  Company,  pending 
the  completion  of  the  company's  own  power  station. 
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The  Poughkeepsie  City  and  Wappingers  Falls 
Electric  Railway. 


By  J.  H.  Vail. 


In  the  conversion  of  this  road  from  horse  to  electric 
traction,  it  was  deemed  advisable,  in  view  of  the  substan- 
tial character  of  the  horse  stables  »nd  car  barn,  to  utilize 
the  existing  buildings.  To  this  end,  the  old  brick  horse  sta- 
ble, sixty-three  feet  square  and  twenty-five  feet  high,  was 
remodeled  by  the  removal  of  the  interior  studding  and 
beams,  and  the  building  of  a  central  twelve  inch  brick 
partition.  The  two  rooms  formed  by  this  partition  wall 
have  been  utilized  for  boilers  and  engines  respectively. 

The  boiler  room  contains  two  300  h.  p.  Stirling  boil- 
ers, and  is  of  capacity  sufficient  for  a  duplicate  battery. 
It  is  floored  with  brick  laid  in  cement  and  grouted.  In 
the  engine  room  are  two  200  k.  w.  General  Electric  mul- 
tipolar generators,  each  of  which  is  direct  connected  to  a 
.^00  H.  p.  Ball  &  Wood  compound,  condensing  engine.  The 
foundations  for  these  units  are  of  extremely  heavy  ma- 
sonry.   As  in  the  boiler  room,  there  is  here  space  for 


the  street,  the  other  two  being  spurs  connected  with  the 
Hathaway  transfer  table  which  cuts  across  all  six  tracks 
near  the  transverse  center  of  the  building. 

Several  car  pits  are  provided  under  each  track.  A 
convenient  place  for  coal  storage  is  provided  under  the 
west  car  house,  giving  ready  access  to  the  boiler  room. 
This  provides  a  space  for  a  storage  of  upwards  of  1,000 
tons  of  coal.  Berger  &  Slater  executed  the  mason  work, 
and  Isaac  G.  Manning,  of  Poughkeepsie,  attended  to  the 
wood  construction. 

The  track  system  consists  of  ten  miles  of  single  and 
double  track,  laid  through  the  streets  of  the  city.  A  spur 
ten  miles  in  length  reaches  from  Poughkeepsie  along  the 
Ridge  Road  to  Wappingers  Falls  and  thence  to  New  Ham- 
burg. The  heaviest  grades  within  the  city  limits  occur  on 
that  portion  of  the  line  leading  from  the  steamboat  land- 
ing on  the  Hudson  River,  near  the  New  York  Central  de- 
pot, up  Main  Street  for  about  one  mile.  The  grades  here 
vary  from  5  to  8%  per  cent.  The  track  on  Main  Street 
is  laid  with  the  best  ninety  pound  girder  rail,  rails  and 
special  construction  being  furnished  by  the  Johnson 
Company.    The  remainder  of  the  track  is  laid  with  sixty 


FIG.  1— ROUTE  OF  POUGHKEEPSIE  &  WAPPINGERS  FALLS  ELECTRIC  RAILWAY,  SHOWING  "BOOSTER"  FEEDER. 


duplicating  the  plant.  The  condenser,  feedwater  heater 
and  boiler  feed  pumps  are  located  in  the  rear  of  the 
engines  and  close  to  the  division  wall.  All  of  the  piping 
is  carried  in  pipe  channels  below  the  floor  line,  the  floor 
being  composed  of  twelve  inches  of  concrete  surfaced 
with  an  inch  of  Portland  cement.  The  pipe  channels  are 
provided  with  cast  iron  covers,  set  flush  with  the  flooring, 
this  arrangement  affording  ready  and  convenient  access  to 
any  part  of  the  piping  system. 

The  switchboard  is  built  up  of  black  enameled  slate 
slabs  of  the  General  Electric  panel  type.  The  dynamo 
leads  run  beneath  the  floor  in  vitrified  pipe  conduits.  In 
general  effect  the  interior  of  the  power  house  is  extremely 
pleasing  ;  the  walls  are  painted  in  buff,  and  in  the  engine 
room  there  is  a  Portland  cement  wainscoting,  capped  with 
a  three  inch  pine  nosing.  There  is  an  abundance  of  light 
and  ventilation,  and  the  metamorphosis  of  the  old  stable 
is  so  complete  as  to  defy  detection.  The  old  car  barn  has 
been  entirely  remodeled  and  largely  increased  in  space 
and  convenience.  The  roof  was  raised  four  feet,  an  ex- 
tension 30X90  ft.  added,  and  an  entirely  new  front  con 
structed,  containing  superintendent's  office  and  waiting 
room  on  first  floor  with  large  and  commodious  general 
offices  on  second  floor,  and  the  storage  rooms  in  the  base- 
ment. The  repair  shop  is  situated  in  the  basement  and 
provision  has  been  made  for  the  comfort  of  the  employes 
by  devoting  a  suitable  room  to  their  exclusive  use.  The 
superintendent's  office  and  the  waiting  room  are  hand- 
somely finished  in  paneled  cherry  wainscoting  with 
ornamental  steel  pressed  walls  and  a  delicately  tinted 
ceiling. 

The  entire  car  house  is  in  practically  two  sections, 
the  longer  being  194  ft.  in  depth  and  the  latter  90. 
There  are  six  tracks  in  all,  four  having  direct  access  to 


pound  and  fifty-six  pound  T  rails.  The  track  is  bonded 
throughout  with  two  No.  o  B.  &  S.  copper  wires,  riveted  in 
place,  all  of  the  electric  bonding  being  performed  by  the 
employes  of  the  railway  company,  under  charge  of  the 
superintendent. 

The  line  leading  from  Poughkeepsie  to  Wappingers 
Falls  is  nearly  straight  in  its  course,  the  grades  varying 
from  1  to  8  per  cent.  Between  Wappingers  Falls  and 
New  Hamburg,  where  the  track  leads  down  toward  the 
Hudson  River,  the  grade  is  as  heavy  as  9  per  cent 

The  line  construction  consists  of  the  usual  form  of  stout, 
octagonal,  hard  pine  poles  with  treated  butts.  These  are 
set  up  on  Main  Street  and  Market  Street,  the  remainder 
of  the  poles  throughout  being  round,  shaved  and  painted. 
Span  wire  construction  is  used  throughout  the  city  and 
bracket  construction  is  used  on  the  line  leading  to  Wap- 
pingers Falls  and  New  Hamburg.  The  trolley  wire  is 
No.  o  B.  &  S.,  supported  by  five-sixteenths  inch  stranded 
steel  span  wire.  The  line  material  is  of  the  H.  W.  Johns 
manufacture. 

Feeders  of  No.  0000  B.  &  S.  wire  are  placed  as  re- 
quired for  electric  distribution  within  the  city  limits.  An 
interesting  feature  of  the  feeding  system  is  the  applica- 
tion of  the  booster  idea  to  the  long  distance  feeder  from 
the  power  house  to  Wappingeis  Falls.  The  feeding  point 
is  eight  miles  from  the  station  with  a  9  per  cent,  grade 
two  miles  beyond  the  end  of  the  feeder.  By  the  use  of 
the  booster  it  is  possible  to  properly  supply  this  section 
of  the  line  through  two  No.  0000  B.  &  S.  wires.  The 
Woodbridge  &  Turner  Engineering  Company  constructed 
the  line  work,  while  the  track  construction,  including 
bonding,  was  under  the  charge  of  Superintendent  C.  M. 
Davis,  of  the  railway  company. 

The  rolling  stock  equipment  consists  of  eight  closed 
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motor  cars,  eighteen  feet  in  length,  built  by  James  A. 
Trimble,  of  New  York  ;  ten  open  motor  cars,  thirty  feet  in 
length,  built  by  the  American  Car  Company,  of  St.  Louis, 
Mo.,  and  two  closed  vestibule  cars,  made  by  the  latter 
company.  All  motor  cars  are  mounted  on  the  latest  type 
of  Peckham  cantilever  truck.    The  electric  equipment  of 


the  charge  of  J.  H.  Vail,  chief  engineer  of  the  Electrical 
&  Mechanical  Engineering  &  Trading  Company,  of  New 
York,  from  whose  offices  all  plans  and  specifications  were 
issued. 

The  new  electric  railway  will  supplant  an  extensive 
passenger  and  express  stage  business  between  Pough- 


VIEWS  ON  THE  LINE  AND  ABOUT  THE  POWER  STATION  OF  THE  POUGHKEEPSIE  &  WAPPINGERS  FALLS  RAILWAY. 


the  cars  consists  of  two  G.  E.  800  motois  per  car,  with 
type  K  series  multiple  controller.  All  cars  are  fitted  with 
the  Star  electric  headlights,  and  all  closed  cars  with  the 
American  Car  Heating  Company's  electric  heaters. 

Several  of  the  views  were  taken  while  the  construc- 
tion was  under  way.  Details  shown  in  this  way  are  fre- 
quently more  interesting  than  photographs  of  the  com- 
pleted construction  could  ever  be.  Surveys  were  made 
by  Lawlor  &  House,  civil  engineers  of  Poughkeepsie.  The 
entire  engineering  supervision  of  the  work  has  been  under 


keepsie  and  Wappingers  Falls.  It  furnishes  convenient 
transportation  facilities  between  the  river  front  and  the 
higher  urban  localities,  such  as  Vassar  College,  the  Semi- 
nary, the  Driving  Park,  the  Insane  Asylum,  the  P.  &  E.  R. 
R.  Depot,  and  the  Cemetery.  The  same  accommodations 
are  offered  at  the  New  Hamburg  end  of  the  line,  which 
reaches  down  to  the  river  front. 

Maj.  J.  W.  Hinckley,  the  enterprising  and  energetic 
president  of  the  railway  company  has  taken  great  per- 
sonal interest  in  the  construction  of  the  entire  system, 
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and  the  citizens  of  Poughkeepsie  will  be  largely  indebted 
to  him,  as  the  means  of  furnishing  in  their  city  a  first  class 
electric  railway  system. 

Street  Railway  Park  Attractions  at  Toledo. 


The  Toledo  Electric  Street  Railway  Company,  of 
Toledo,  O.,  has   purchased    an   extensive  grove,  com- 


FIG.  1 . — PARLOR  CAR  FOR  EXCURSION  PARTIES— BOSTON 


Trolley  Parties  in  Boston. 

The  popularity  of  excursions  taken  on  electric  roads 
in  chartered  cars  has  led  to  the  introduction  on  a  number 
of  electric  railways  of  cars  designed  especially  for  this 
service.  These  are  used  not  only  for  excursions  to  points 
of  interest  in  summer,  but  also  all  through  the  year  for 
special  parties  to  balls,  theatres,  weddings  or  similar 
occasions,  and  they  often  pro- 
vide a  not  inconsiderable  source 
of  income.  We  illustrate  on  this 
page  one  of  two  cars,  Nos.  924 
and  925,  recently  built  for  this 
service  on  the  West  End  Railway 
of  Boston.  As  will  be  seen,  they 
are  fitted  up  in  an  exceedingly 
handsome  and  tasteful  style. 

The  car  bodies  measure 
twenty  feet  in  length  by  seven 
feet  four  inches  in  width,  and  are 
fitted  with  twenty  arm-chairs 
supplied  by  the  Wakefield  Rat- 
tan Company,  of  Boston,  up- 
holstered in  peacock  blue  bro- 
caded plush.  Underneath  each 
chair  is  a  wire  hat  holder.  The 
cars  are  finished  in  mahogany. 
The  doors  are  double,  opening 
from  the  center.  The  outside 
colorings  are  black  and  gold, 
relieved  with  crimson  in  the  lower 
panels.  The  trucks  are  painted  a 
dark  green. 

The  car  bodies  are  from  the 
works  of  J.  M.  Jones'  Sons,  of 
West  Troy,  N.  Y.  They  are 
mounted  on 
built  by  the 


"West  End  "  trucks 
Laconia  Car  Com- 


prising about  forty  acres,  in  the 
outskirts  of  that  city.  A  large 
number  of  electric  lights,  foun- 
tains, etc.,  will  be  installed  here 
in  time  for  the  next  summer  sea- 
son. The  ground  lies  on  the  shore 
of  the  lake,  and  a  promenade 
will  be  built  over  the  water  to  a 
distance  of  over  700  ft.  At  the 
terminus  of  this  pier,  a  casino  200 
X  300  ft.  will  be  built,  with  a  pro- 
menade forty-four  feet  wide  at  the 
ends  and  twenty  feet  at  the  sides. 
The  casino  will  be  constructed 
largely  of  glass,  and  when  illumi- 
nated by  electricity  will  present 
a  very  brilliant  appeanrace.  A 
large  restaurant  will  be  located 
on  the  second  floor. 

No  admission  fee  will  be 
charged,  but  only  those  who  come 
on  the  cars  of  the  electric  rail- 
way company  will  be  permitted 
entrance. 


The  Hartford  &  West  Hart- 
ford Horse  Railroad  Company  of 
Hartford,  Conn.,  has  completed  a 
traffic  arrangement  with  the 
Hartford  Street  Railway  Com- 
pany, by  which  the  cars  of  the 
former  company  reach  the 
center  of  the  city  over  the  Farmington  Avenue 
vision. 


FIG.  2— INTERIOR  OF  PARLOR  CAR— BOSTON. 


Di- 


The  Peekskill  (N.  Y.)  &  Cortland  Electric  Railway 
Company  was  incorporated  with  the  Secretary  of  State 
on  October  9,  with  a  capital  of  $150,000.  Among  the 
directors  are  Edgar  Peckham,  of  New  York  City,  Joseph 
H.  Burton,  of  Kingston,  and  Wm.  D.  Southard,  of  Peekskill. 


pany,  of  Laconia,  N.  H.  The  motors  on  No.  924  are 
twenty-five  horse  power  each,  furnished  by  the  West- 
inghouse  Electric  &  Manufacturing  Company.  Those 
on  No.  925  are  twenty-five  horse  power  each,  furnish- 
ed by  the  General  Electric  Company.  The  control- 
ling mechanism  of  both  cars  was  furnished  by  the 
General  Electric  Company,  and  electric  headlights  are 
used. 


-Mr  / 
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All  Steel  T  Rail  Track  Construction  in 
Terre  Haute. 


In  connection  with  the  paper  read  by  R.  B.  Harri- 


FIRST  PROCESS— ROLLING  THE  ROADBED  AFTER 
EXCAVATION. 


THIRD  PROCESS— LAYING  THE  FIRST  EIGHT  INCHES  OF 
BROKEN  STONE. 

r  - 


DOUBLE  AND  SINGLE  CURVES  AT  POWER  HOUSE. 

son  at  the  Atlanta  Convention  on  the  "T  Rail  Construc- 
tion at  Terre  Haute,"  the  accompanying  engravings  show- 
ing the  method  of  laying  the  all-steel  Trail  track  in  that 


city  will  be  of  interest.    The  construction  is  that  of  the 
Paige  Iron  Works  Company,  of  Chicago,  using  seventy- 
two  pound  Shanghai  T  rail  of  the  Illinois  Steel  Company. 
The  type  of  ties,  joints  and  bonds  used  are  described 


SECOND  PROCESS— PREPARING  TO  RECEIVE  THE  BROKEN 
STONE— SETTING  STAKES. 


FOURTH  PROCESS— TRACK  READY  FOR  TAMPING  WITH 
LAST  FOUR  INCHES  OF  BROKEN  STONE. 


Y  CURVES  AT  POWER  HOUSE. 

in  Mr.  Harrison's  paper  on  pages  696,  697,  698  and  699  of 
this  issue.  Each  different  process  in  track  construction 
is  shown  clearly  in  a  separate  engraving. 
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The  Street  Railway  System  of  Bridge- 
port, Conn. 


The  Bridgeport  Traction  Company  is  the  title  of  a 
corporation  chartered  July,  1893,  to  operate  the  entire 
street  railway  system  in  Bridgeport,  Conn.  The  company 
has  a  perpetual  franchise,  and  is  a  consolidation  of  the 
Bridgeport  Railway  Company,  the  East  End  Railway 
Company  and  the  Bridgeport  Horse  Railway  Company. 

The  line  of  the  company  at  present  consists  of  thirty- 
one  miles.  Extensions  are  being  made  to  Fairfield  and 
Southport,  and  when  completed  the  system  will  com- 
prise about  forty  miles  of  track.  The  first  electric  cars 
were  put  in  operation  on  August  23,  1894,  and  the  com- 
pany now  has  fifty  motor  cars  in  regular  service. 

The  power  station  is  located  on  Sea  View  Avenue 


wide,  and  is  provided  with  standard  General  Electric 
appliances  and  Weston  ammeters  and  voltmeters. 

All  steam  piping  and  wiring,  excepting  the  live  steam 
pipes,  are  under  the  floor.  A  ten  ton  traveling  crane, 
built  by  the  Berlin  Iron  Bridge  Company,  is  provided  for 
conveniently  handling  the  machinery  when  repairs  are 
needed.  Separate  jet  condensers,  of  the  Watts-Campbell 
type,  are  attached  to  each  engine,  and  are  located  under 
the  floor  between  the  engine  foundations.  Condensing 
water  will  be  taken  from  a  canal  to  be  built  in  the  rear  of 
the  power  station. 

The  boiler  room  is  located  in  the  rear  of  the  engine 
room,  and  contains  eight  horizontal,  return  tubular 
boilers,  arranged  in  batteries  of  two  each.  The  boilers 
are  sixty-six  inches  by  seventeen  feet  each,  and  were  built 
by  the  Pacific  Iron  Works,  of  Bridgeport,  Conn. 


VIEWS  OF  POWER  STATION,  DURING  COURSE  OF  CONSTRUCTION— BRIDGEPORT  TRACTION  CO. 


near  Adams  Street,  and  is  a  substantial  brick  and  iron 
building  measuring  98  X  no  ft.  The  iron  work  was  fur- 
nished by  the  Berlin  Iron  Bridge  Company,  and  is  of  that 
company's  standard  construction  for  power  stations. 

The  engine  room  is  located  on  the  Sea  View  Avenue 
side  of  the  building,  and  is  provided  with  large  windows 
on  three  sides,  affording  good  light  and  ventilation.  The 
engine  equipment  consists  of  one  Providence  Greene  tan- 
dem compound  engine,  with  cylinder  dimensions  12  X  20 
X  42  ins.,  belted  direct  to  one  G.  E.  200  k.  w.  generator  by 
a  two-ply,  twenty-four  inch  wide  Palmer  belt,  and  two 
Watts-Campbell  tandem  compound  Corliss  engines,  with 
cylinder  dimensions  20  and  38  X  42  ins.,  direct  connected  to 
G.  E.  300  k.  w.  generators.  These  generators  are  of  the 
latest  eight-pole  type,  and  are  provided  with  their  own 
equalizing  switches  on  the  machines,  and  are  run  at  100 
revolutions. 

The  switchboard  is  of  marbleized  slate  and  hand- 
somely designed  and  is  conveniently  located  in  the  center 
of  the  engine  room.  It  is  sixteen  feet  long  and  eight  feet 


The  stack  is  of  iron,  with  brick  lining,  and  is  located 
in  the  center  of  the  room,  between  the  boilers.  It  is  100 
ft.  high,  with  a  ninety  inch  flue,  and  was  built  by  the 
Pacific  Iron  Works.  Coal  will  be  brought  direct  to  the 
power  house  by  boats,  and  carried  to  the  boiler  room  by 
conveyors.  Drew  feedwater  heaters  and  Curtis  separ- 
ators are  used.  The  piping  is  covered  with  asbestos  in- 
sulation, supplied  by  the  International  Asbestos  &  Mining 
Company,  of  Newark,  N.  J.  Ashcroft  gauges  and  Deane 
feedwater  pumps  are  employed. 

The  track  construction  consists  of  six  inch  T  and 
nine  inch  girder  rail,  supplied  by  the  Pennsylvania  Steel 
Company,  and  Wm.  Wharton,  Jr.,  &  Company,  of  Phila- 
delphia, and  weighing  70  and  90  lbs.  to  the  yard. 
The  rails  are  spiked  directly  to  ties  laid  eighteen 
inches  between  centers.  The  trolley  and  feed  wires  were 
supplied  by  the  Bridgeport  Brass  Company,  and  are  sup- 
ported by  iron  and  wooden  poles.  The  trolley  wire  in- 
sulators are  of  the  H.  W.  Johns  type,  similar  to  those 
employed  on  the  Newark  &  South  Orange  Railway,  and 
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described  in  the  October  issue  of  the  Street  Railway 
Journal.  The  span  wire  is  from  the  Washburn  &  Moen 
Company. 

The  return  circuit  is  constructed  in  the  most  substan- 
tial way.  The  bonds  consist  of  two  No.  00  wires  at  each 
joint,  using  the  General  Electric  channel  pin,  and  con- 
nected to  supplementary  overhead  return  feeders,  of  500,- 
000  circular  mils,  at  distances  of  every  1,000  ft. 

The  cars  were  built  by  the  John  Stephenson  Com- 


CLOSED  CAR— BRIDGEPORT  TRACTION  CO. 

pany,  Ltd.,  and  the  Barney  &  Smith  Car  Company.  A 
view  of  one  of  the  former  cars  is  given  on  this  page.  The 
length  of  body  is  18  ft.  7  ins.  and  the  width  is  7  ft.,  the 
car  being  constructed  with  a  high  monitor  top  roof 
trussed  and  braced.  There  are  six  large  windows  of 
double  thick  French  glass  on  each  side,  running  the  full 
length  to  the  top  rail,  and  all  windows  are  supplied  with 
blinds. 

The  interior  is  fitted  up  in  an  extremely  tasteful 
style.  The  ceilings  are  paneled  with  bird's-eye  maple. 
The  interior  trim  of  the  car  is  ash  and  cherry,  and  all 
metal  appointments  are  of  full  bronze.  The  seats  and 
backs  are  covered  with  best  Wilton  carpet,  and  there  are 
rolling  wood  mats  on  the  floor.  Twin  doors  are  provided 
at  each  end  of  the  car,  each  pair  of  doors  being  operated 
by  one  movement  of  the  hand,  affording  the  most  ample 
facilities  for  ingress  and  egress  of  passengers,  and  in  hot 
weather  contributing  to  thorough 
ventilation.  The  cars  are  also  pro- 
vided with  electric  bells,  and  push 
buttons  at  each  side  pillar,  so 
that  passengers,  while  seated,  can 
readily  signal  to  the  conductor 
their  desire  to  stop.  The  interior 
of  car  is  lighted  with  combination 
lamp  for  both  incandescent  lamps 
and  candles. 

The  platforms  at  each  end  of 
cars  are  large  and  commodious 
with  corner  posts  supporting  bon- 
nets. They  are  closed  on  alternate 
sides,  the  open  side  being  supplied 
with  lazy  tong  or  folding  gates, 
so  that  the  danger  of  accidents  in 
boarding  the  cars  is  reduced  to 
the  minimum.  Trolley  boards  are 
provided  on  the  roof  with  ready 
means  for  access  thereto. 

The  bodies  are  mounted  on 
Brill  trucks  and  are  equipped  with  two  G.  E.  800  mo- 
tors.   Electric   signal  bells  are  provided  and  Lewis  & 
Fowler  fare  registers  are  employed  on  all  of  the  cars. 

The  car  house  is  located  on  Stratford  Avenue,  be- 
tween Stratford  and  Bridgeport,  and  is  a  substantial  brick 
building,  with  a  storage  capacity  for  150  cars. 

The  company  owns  a  large  plot  of  ground  adjoining 
the  power  station,  and  will  shortly  commence  the  con- 
struction of  machine  and  repair  shops,  which  will  be 
equipped  with  the  latest  type  of  machine  tools  for  mak- 
ing all  necessary  repairs. 


The  company  has  a  capital  stock  of  $2,000,000.  The 
authorized  funded  debt  is  $2,000,000.  Of  this  only  $1,300,- 
000,  in  5  per  cent,  first  mortgage  bonds,  have  been  issued, 
and  these  cover  the  forty  miles  of  track  together  with  all 
equipment,  real  estate  and  other  property  of  every  descrip- 
tion. They  were  sold  to  Redmond,  Kerr  &  Company, 
the  well-known  New  York  bankers.  The  financial  stand- 
ing of  the  company  is  high  and  the  bonds  command  a 
good  price,  being  exempt  from  taxation  in  Connecticut. 

No  further  bonds  can  be  issued  except 
for  new  construction,  and  these  only  at 
75  per  cent,  of  the  actual  cost  of  such 
improvements,  as  provided  by  the  laws 
of  the  state  of  Connecticut,  which  are 
extremely  strict  in  regard  to  the  bond- 
ing of  railroads,  all  bonds  being  issued 
under  the  supervision  of  the  Comptroller 
of  the  State,  at  not  over  75  per  cent,  of 
the  actual  cost  of  the  property  bonded. 

The  officers  of  the  company  are: 
President,  W.  H.  Heft;  vice-president, 
Elias  Ward;  secretary,  Thomas  L.  Wat- 
son; treasurer,  Wm.  Sheerer;  general 
manager  and  superintendent,  Andrew 
Radel. 

C.  J.  Field,  as  the  city's  electrical 
engineer,   has   had    the   planning  and 
supervision  of  the  entire  work,  assisted 
by  Jos.  McElroy.    Mr.  Field  was  also 
the  designer  of  the  power  station  of  the  Newark  &  South 
Orange  Railway,  described  in  our  October  issue. 

New  Car  House  of  the  Metropolitan  Street 
Railway. 


A  car  house,  claimed  to  be  the  largest  in  the  world, 
will  be  erected  at  Seventh  Avenue,  50th  and  51st  Streets, 
New  York,  by  the  Metropolitan  Street  Railway  Company 
of  that  city.  Running  back  to  power  house  on  Sixth 
Avenue,  the  building  will  be  200  ft.  10  ins.  X  618  ft.  1  in., 
with  an  average  height  of  100  ft.  The  estimated  cost  of 
the  car  house  is  $1,000,000. 

The  building,  as  shown  in  the  engraving,  will  be  four 
and  five  stories  in  height.  The  five  story  portion  extends 
back  about  100  ft.  on  the  side  streets,  the  remainder  being 
of  the  four  story  construction.  The  structure  will  be  thor- 


50TH  STREET  CAR  HOUSE— METROPOLITAN  STREET  RAILWAY  CO.,  NEW  YORK. 


oughly  fireproof  with  steel  skeleton  construction,  terra 
cotta  floor,  roof  arches,  partitions,  etc.  The  walls  will  be 
of  brick  faced  with  iron-speckled  brick,  and  the  trimmings 
will  be  pink  granite,  fire-flashed  terra  cotta,  and  at  certain 
parts  ornamental  cast  iron. 

The  front  portion  of  the  ground  floor  will  be  for  the 
accommodation  of  the  Broadway  and  Columbus  Avenue 
cable  cars,  receivers' and  starters'  offices,  employes'  wait- 
ing rooms  and  the  Sixth  and  Seventh  Avenue  horse  cars. 
The  repair  pits  will  occupy  the  rear  of  the  building.  On 
the  Seventh  Avenue  front  will  be  located  the  snperin- 
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tendent's  office  and  offices  connected  with  the  operating 
department  of  the  roads,  with  entrances  on  the  50th  Street 
side  of  the  building.  The  balance  of  the  building  will  be 
occupied  by  employes'  reading  rooms,  store  rooms,  repair 
shops,  feed  mill,  feed,  hay  and  car  storage.  There  will  be 
stable  accommodations  on  second  and  third  floors  for 
1,500  horses,  and  space  for  650  cars.  There  will  be  six 
large  cars,  two  freight,  and  one  passenger  elevators,  all  of 
most  modern  and  improved  make. 

The  building  will  be  constructed  in  sections,  this 
course  being  made  necessary  owing  to  the  fact  that  the 
operation  of  the  roads  can  not  be  interfered  with.  The 
work  of  removing  a  portion  of  the  present  structure  is  now 
under  way.  Work  on  the  new  building  for  which  con- 
tracts have  been  awarded  will  commence  soon.  Forty 
per  cent,  of  the  building  will  be  fully  completed  by  May 
1,  1895.  The  construction  is  in  charge  of  F.  S.  Pearson, 
chief  engineer  of  the  company,  and  A.  V.  Porter,  architect 
of  the  Metropolitan  Traction  Company. 



Rebuilding  Short  Cars. 


The  Dry  Dock,  East  Broadway  &  Battery  Railway 
Company,  of  New  York,  having  decided  to  change  the 


various  points  in  the  car  by  handles.  There  is  no  hand 
strap  rail,  but  the  hand  straps  are  hung  on  small  brackets. 
This  prevents  any  passenger  from  monopolizing  two  or 
three  straps  at  one  point. 

Another  striking  feature  of  the  interior  of  the  car  is 
that  it  is  perfectly  symmetrical.  There  are  even  no  end 
lamps.  The  lighting  of  the  car  is  all  done  by  two  large 
Howard  lamps  of  thirty-five  candle  power  each — working 
power  thirty  candles — located  in  the  center  of  the  car  and 
giving  sufficient  light  to  allow  of  newspapers  being  read 
in  any  part  of  the  car. 

The  ventilator  deck  contains  eight  lights  on  each  side, 
four  of  them  opening  for  ventilation  and  the  other  four — 
two  at  each  end — are  immovable  and  contain  the  names 
of  the  principal  streets  through  which  the  car  runs,  in 
white  letters  cut  in  red  glass.  Over  each  door  and  under- 
neath the  bonnet  there  is  an  ever  open  ventilator,  protected 
by  silver  wire  netting.  This  remedies  a  fault  in  most  cars 
which  have  ventilators  that  do  not  ventilate.  The  car  is 
provided  with  seven  windows  on  each  side  with  Gothic 
heads  extending  to  the  eaves  of  the  car,  two  more  on  each 
side  than  with  the  twelve  foot  cars,  the  pillars  remaining 
the  same  distance  as  in  the  short  car. 

The  interior  finish  of  the  car  is  in  mahogany.  Many 
of  the  trimmings"  are  of  especial  and 
attractive  design,  and  a  fare  wicket  of 
an  especially  ingenious  type  is  employ- 
ed. Slats  running  lengthwise  are  used 
on  the  floor.  At  the  ends  the  slats  are 
cut  off  to  facilitate  sweeping.  The  ex- 
terior finish  of  the  car  is  quite  tasteful, 
the  main  panel  being  of  lemon  yellow 
with  red  trimmings,  and  the  lower  panel 
is  white.  The  car  weighs  only  4,600 
lbs.,  or  or  600  lbs.,  lighter  than  the 
standard  sixteen-foot  cars  of  the  com- 
pany. The  cost  of  rebuilding  the  car  is 
estimated  at  $500,  and  the  company 
will  probably  transform  all  of  its  short 
cars  in  this  way.  The  wheel  base  is  six 
feet  two  inches,  and  the  car  is  equipped 
with  the  Garey  brake  gear.  It  is  now 
running  on  the  Cortlandt  and  Grand 
Street  Ferry  branch  of  the  company's 
system. 

Good  Cable  Records  in  New 
Zealand. 


INTERIOR  OF  CAR  REBUILT  BY  THE  DRY  DOCK,  EAST  BROADWAY  & 
BATTERY  RAILWAY  CO.— NEW  YORK. 


equipment  of  one  of  its  lines  from  short  twelve-foot  cars, 
which  had  been  in  use  for  some  years,  to  sixteen  and  two 
thirds  foot  cars,  found  that  there  was  practically  no  market 
for  the  former  cars.  Although  well  built,  as  the  long 
service  on  the  company's  lines  shows,  the  cars  were  prac- 
tically unsalable.  The  company  therefore  decided  to  re- 
build these  cars,  extending  them  about  five  feet,  and  as 
the  company  has  quite  extensive  car  building  shops  this 
was  possible.  The  company  has  just  completed  the  con- 
struction of  one  car  under  the  direction  of  its  master 
mechanic,  C.  E.  Garey,  and  an  inspection  of  the  car  re- 
cently made  by  a  representative  of  the  Street  Railway 
Journal  showed  that  the  result  was  an  exceedingly  hand- 
some and  tasteful  car.  The  car  is  also  very  interesting 
from  the  fact  that  it  includes  a  large  number  of  novel 
features,  the  invention  of  Mr.  Garey. 

The  first  impression  made  upon  a  person  entering  the 
car  is  its  extremely  light  and  high  appearance.  The  ceil- 
ing of  the  car  is  actually  lower  than  many  other  cars  run 
upon  the  line,  but  this  effect  is  secured  by  employing  a 
light  paneled,  bird's-eye  maple  ceiling,  painting  the  inside 
frieze  panels  white  and  removing  all  straps  and  rods  from 
the  upper  part  of  the  car.  The  register  rod  is  carried 
under  a  moulding  forming  part  of  the  advertising  rack 
frame  on  one  side  of  the  car,  and  the  rod  for  operating 
the  driver's  bell  is  carried  under  a  similar  moulding  on  the 
other  side.     The  register  and  bell  are  operated  from 


rise  is  450  ft. 
radius  250  ft. 


The  Mornington  Tramway  Company,  Limited, 
operates  two  cable  lines  in  Dunedin,  New  Zea- 
'  land,  one  from  Dunedin  to  Mornington,  and  the 
other  from  Mornington  to  Maryhill.  The  main 
line,  that  from  Dunedin  to  Mornington,  is  one 
mile  in  length  (double  track).  The  vertical 
the  grades  traversed  are  1  in  6  and  the  curve 
The  length  of  cable,  spliced  and  running,  is  two  miles 
ninety-five  yards,  and  the  speed  of  travel  is  eight  miles  per  hour. 
The  extension  line,  that  from  Mornington  to  Maryhill,  is  half  a  mile 
long  (single  track).  The  grade  is  1  in  3^;  the  curve  radius  75  ft.  ;  the 
length  of  cable  spliced  and  running,  1  mile  143  yds.;  and  the  speed, 
eight  miles  per  hour.  The  records  made  by  the  four  best  wearing 
cables  will  be  of  interest.  The  first  on  the  main  line  did  service  during 
3  years  4  months  and  25  days,  running  172,391  miles.  The  second  for 
the  same  line  was  taken  out  on  July  13,  1893,  after  3  years  7  months 
5  days'  service,  and  180,234  miles  running. 

The  first  on  the  extension  line  lasted  2  years  8  months  8  days, 
running  33,550  miles.  The  second  was  taken  out  on  February  8,  1894, 
after  6  years  2  months  10  days'  service,  and  running  53,752  miles. 

The  ropes  in  all  four  cases  were  supplied  by  Geo.  Cradock  & 
Company,  of  Wakefield,  England,  and,  naturally,  General  Manager 
Eunson,  writes  that  that  they  are  very  satisfactory.  The  last  rope  on 
the  main  line  was  afterwards  sold  to  a  colliery  in  New  Zealand,  for  use 
in  an  inclined  plane  railway.  Other  makes  of  ropes  have  been  used  on 
these  lines  with  the  following  records — main  line:  Rope  No.  1;  1  year4 
months  26  days — Rope  No.  2;  1  year  10  months  28  days. 

The  record  of  Craddock  ropes  on  the  Roslyn  Cable  Tramway 
Company's  line  at  Dunedin,  has  also  been  equally  good,  as  will  be  shown 
by  the  following  table  of  records.  Cables  No.  4,  5  and  6  were  of  the 
Cradock  make,  and  cables  1  and  2  were  made  up  of  odd  pieces  of  colliery 
ropes  bought  locally. 


Cable  No. 


1  year 

2  " 
2  " 
2  " 
1  " 


1  month 

2  " 

3  " 
1  " 
6  " 


3  days. 

11  " 
6  " 

12  " 
26  " 


Rope  No.  6,  it  should  be  stated,  was  on  during  the  Dunedin  Ex- 
hibition, and  did  exceptionally  heavy  work. 


The  general  impression  of  the  exhibition  of  street 
railway  appliances  made  in  connection  with  the  Atlanta 
Convention  was,  that  it  was  the  best  showing  that  has  yet 
been  made.  Other  exhibitions  may  have  been  larger,  but 
none  better.  Individual  exhibits  are  noticed  in  the  fol- 
lowing pages  : 

The  John  Stephenson  Co.,  Limited,  of  New  York,  was  repre- 
sented at  the  Convention  by  D.  W.  Pugh. 

C.  R.  Vincent,  treasurer  of  the  Ball  &  Wood  Company,  New 
York,  did  the  honors  for  his  company  at  the  Convention. 

Flood  &  Conklin,  of  Newark,  N.  J.,  were  represented  by  Messrs. 
Kuhn  and  Dick. 

A.  Whitney  &  Sons,  of  Philadelphia,  made  an  attractive  exhibit 
of  car  wheels  and  axles. 

The  Griffin  Wheel  &  Foundry  Co.,  of  Chicago,  made  no  exhibit, 
but  was  represented  by  W.  F.  Newbert. 

The  Pullman  Company  made  no  exhibit,  but  its  representative, 
W.  S.  Louttit  did  some  good  missionary  work. 


Levi  Dederick,  of  Albany,  N.  Y.,  exhibited  a  sample  of  the  dual 
car  fender  which  attracted  considerable  attention.  George  Poe  was 
in  charge  of  the  exhibit. 

The  Chapman  Valve  Co.,  was  represented  by  E.  W.  Buss,  of 
Chicago,  and  made  quite  an  elaborate  exhibit  of  valves  of  all  sizes  for 
power  station  equipment. 

The  New  York  Leather  Belting  Co.,  of  New  York  City,  was  re- 
presented by  Howard  Fairbrother  whose  headquarters  were  in  one  of 
the  Kimball  House  parlors. 

The  Baltimore  Car  Wheel  Co.,  exhibited  two  large  Baltimore 
trucks,  one  of  which  was  equipped  with  G.  E.  800  motors,  and  the  other 
with  Westinghouse  motors. 

The  Harris  Life  Guard  was  exhibited  by  H.  E.  Harris,  of  Boston, 
who  showed  and  explained  a  small  working  model  which  was  a  com- 
bined snow  sweeper  and  life  guard. 

The  Lederle-Taylor  Co.,  hydraulic  and  electrical  engineers,  whose 
headquarters  are  at  Atlanta,  distributed  cards  and  other  literature 
relating  to  their  engineering  business. 

The  Columbian  Hand  Strap  Co.,  had  an  exhibit  in  connection 
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The  New  Process  Rawhide  Co.,  of  Syracuse,  N.  Y.,  made  no 
exhibit,  but  was  represented  by  secretary  A.  C.  Vosburgh. 

Valentine  &  Co.,  of  New  York,  made  no  exhibit,  but  were  repre- 
sented at  the  Convention  by  their  railway  agent,  G.  Fred  Collins. 

McNamara  Brothers,  of  New  York  City,  distributed  as  souvenirs 
some  paper  weights  made  of  slate  which  they  are  placing  upon  the 
market. 

The  Heine  Safety  Boiler  Co.,  of  St.  Louis,  Mo.,  distributed 
literature  regarding  its  boilers.  This  was  done  through  the  company's 
Southern  agent. 

The  Dreher  Manufacturing  Co.,  New  York,  through  its  sales- 
man, H.  H.  Foster,  showed  samples  of  its  car  and  motor  compound, 
also  lubricating  oils. 

The  Terre  Haute  Car  Manufacturing-  Co.,  Terre  Haute,  Ind.. 
made  no  exhibit,  but  was  ably  represented  by  D.  B.  Dean,  the  Chicago 
agent  for  the  company. 

J.  H.  Stedman,  of  Rochester,  N.  Y.,  made,  as  usual,  a  very  strik- 
ing exhibit  of  tickets  and  transfers,  a  special  feature  of  which  was  the 
detective  transfer  ticket. 


with  that  of  the  Scarritt  Car  Seat  Company,  and  showed  two  or  three 
styles  of  hand  straps  for  street  car  service. 

The  New  England  Engineering  Co.,  of  Waterbury,  Conn.,  ex- 
hibited one  of  its  tower  wagons,  which  was  kept  in  practical  operation 
by  one  of  the  company's  representatives. 

The  Chicago  Electric  Truck  Co.,  of  Chicago,  was  represented 
by  Geo.  H.  Graham,  vice-president  and  patentee,  who  distributed  some 
fine  platinum  prints  of  the  Chicago  truck. 

Morris,  Tasker  &  Co.,  of  Philadelphia,  did  not  make  any  special 
exhibit,  but  were  represented  by  literature  distributed  by  some  of  their 
agents  who  made  exhibits  in  Exhibition  Hall. 

The  Wells-French  Co.,  Chicago,  was  represented  at  the  Conven- 
tion by  E.  F.  Carry,  Jr. ,  who  showed  photographs  of  some  handsome 
street  cars  that  this  company  has  recently  built. 

The  National  Lock  Washer  Co.,  of  Newark,  N.  T-t  was  repre- 
sented by  R.  L.  Thomas,  and  made  an  exhibit  of  various  sizes  of  lock 
washers,  from  one-quarter  to  two  and  a  half  inches  in  diameter. 

William  S.  Silver,  of  William  S.  Silver  &  Co.,  New  York,  was  ex* 


734 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  m. 


tremely  liberal  with  glass  writing  pens  that  possessed  a  novel  way  of 
calling  attention  to  their  graduated  car  springs  and  railway  supplies. 

The  Electric  Railway  Equipment  Co.,  of  Cincinnati,  O. ,  was 
represented  by  S.  J.  Wick,  who  explained  to  electric  street  railway  men 
the  merits  of  the  steel  tubular  poles,  which  this  company  is  manu- 
facturing. 

R.  W.  Hollis,  of  Atlanta,  Ga. ,  showed  a  two  horse  power,  500 
volt  Eddy  motor,  together  with  an  automatic  magnetic  cut-out,  an  au- 
tomatic, electric  elevator  controller  and  a  combination  D.  P.  switch 
and  rheostat. 

Arthur  S.  Partridge,  of  St,  Louis,  gave  out  as  souvenirs  a  neat 
case  containing  three  blue  pencils.  His  general  exhibit  was  made  in 
connection  with  that  of  the  R.  D.  Nuttall  Company,  of  which  he  is  the 
St.  Louis  agent. 

The  Safety  Clutch  Brake  Co.,  of  Philadelphia,  was  represented 
by  E.  V.  Faucett,  of  Philadelphia,  who  exhibited  a  model,  showing  a 
brake  outfit  with  a  clutch  in  the  handle,  as  well  as  one  with  the  clutch 
at  the  platform. 

Geo.  L.  Colgate,  of  the  Colgate  Company,  New  York,  talked  in- 
cessantly about  the  Mcintosh  pole  paints.  Mr.  Colgate  returned  with 
several  good  orders  in  his  bosom  pocket  and  pronounces  the  exposition 
a  perfect  success. 

The  Hale  &  Kilburn  Manufacturing  Co.,  of  Philadelphia,  show- 
ed car  seats  and  car  springs  with  rattan,  canvas  lined  covering,  as  well 
as  some  other  styles.  Three  specimens  of  the  company's  well  known 
seats  were  shown. 

E.  M.  Bushnell,  represented  the  Bushnell  Manufacturing  Com- 
pany, of  Easton,  Pa. ,  who  showed  both  longitudinal  and  reversible 
seating  for  street  cars  gotten  up  in  various  finishes,  embracing  rattan, 
plush,  leather  and  carpet. 


EXHIBIT  OF  THE  CONSOLIDATED  CAR  HEATING  CO., 
ALBANY,  N.  Y. 


The  Storm  Manufacturing  Co.,  of  Newark,  N.  J.,  exhibited  a 
number  of  its  sleet  cutting  trolley  wheels,  of  which  John  A.  Graham 
&  Company,  of  New  York,  are  the  sole  selling  agents.  The  company 
was  represented  by  C.  A.  Hoagland. 

The  Partridge  Carbon  Co.,  of  Sandusky,  O.,  was  represented  by 
Jas.  Partridge,  general  manager,  and  had  on  exhibition  the  self-lubri- 
cating motor  brushes,  of  which  the  company  makes  a  specialty  for 
motors  and  generators  of  every  type. 

The  Chicago  Raw  Hide  Manufacturing  Co.,  had  a  very  simple 
exhibit  in  the  shape  of  two  handsomely  finished  street  car  pinions.  A 
number  of  circulars  containing  illustrations  and  descriptions  of  the 
company's  manufactured  articles  were  distributed. 

The  Electrical  Installation  Co.,  of  Chicago,  was  represented  by 
L.  E.  Meyers,  who  distributed  printed  matter  showing  the  number  and 
extent  of  the  various  roads  which  have  been  constructed  by  the 
company  during  the  past  two  seasons,  aggregating  r55  miles. 

The  Keystone  Electrical  Instrument  Co.,  of  Philadelphia,  dis- 
tributed illustrations  and  descriptions  of  its  new  electrical  instruments, 
both  ammeters  and  voltmeters.  The  illustrations  especially  were  very 
conspicuous,  owing  to  their  wide  distribution  about  the  hall. 

Chas.  A.  Schieren,  Jr.,  was  on  hand  and  did  the  honors  for  Chas. 
A.  Schieren  &  Co.  All  who  looked  pleasant  received  a  useful  souvenir 
in  the  way  of  a  handsome  note  book,  nicely  bound  and  having  on  the 
cover  a  view  of  the  Company's  big  Dixie  tannery  at  Bristol,  Tenn. 

Fairbanks,  Morse  &  Co.,  ol  Chicago,  exhibited  a  Barrett  car  jack 
the  leading  feature  of  which  is  that  it  operates  to  raise  the  car  whether 
the  lever  is  raised  or  lowered  ;  that  is  to  say,  it  is  double  action.  J. 
M.  Cobb  was  the  representative  of  the  company  at  the  Convention. 

The  Brooklyn  Car  Wood  &  Veneer  Works,  of  Brooklyn,  N. 
Y. ,  was  well  represented  by  W.  B.  Le  Van,  Jr.  This  company  showed 
car  ceilings,  plain  and  decorated,  and  wood  supplies  for  cars  and  car 
repairs,  consisting  of  beautiful  specimens  of  veneered  ceilings  and 
panels. 

The  Veneer  Seating  &  Church  Furniture  Co.,  of  Brooklyn, 
N.  Y.,  exhibited  single  and  double  settees,  veneered  seats  and  backs, 
and  also  side  seating  for  car  stations  and  depots,  both  in  slat  and  veneer, 


and  also  in  straight  and  round  corner.  W.  B.  LeVan,  Jr.,  had  charge 
of  this  exhibit. 

The  Street  Railway  Advertising  Co.,  of  New  York  and  Phila- 
delphia, through  its  representative,  W.  B.  LeVan,  made  an  exhibit  of 
specimen  advertising  cards  and  racks.  This  was  this  company's  first 
convention  exhibit,  and  attracted  a  great  deal  of  attention  from  street 
railway  officials. 


EXHIBIT  OF  THE  BASS  FOUNDRY  &  MACHINE  WORKS, 
FT.  WAYNE,  IND. 

C.  E.  Garey,  of  New  York  City,  showed  a  car  door  change 
pocket,  which  attracted  considerable  attention.  The  model  shown  was 
handsomely  finished,  and  the  merits  claimed  for  it  were  explained  to 
those  who  were  interested.  Literature  describing  and  illustrating  the 
device  was  distributed. 

The  Laconia  Car  Co.,  of  Laconia,  N.  H.,  was  represented  by  F. 
E.  Huntress,  the  Boston  agent,  who  distributed  circulars  and  other 
literature  containing  illustrations  and  descriptions  of  the  company's 
street  cars  which  are  now  in  use  on  a  number  of  important  roads  in 
various  parts  ot  the  country. 

The  Abendroth  &  Root  Manufacturing  Co.,  of  New  York,  made 
no  exhibit,  but  P.  M.  McLaren,  the  well  known  representative  of 
this  company,  took  an  active  interest  in  the  Convention,  and  added 
many  new  friends  to  his  already  long  list.  He  says  the  company  will 
have  to  be  in  it  next  time  sure. 

The  Bragg  Fender  Co.,  of  Albany,  N.  Y.,  of  which  F.  A.  Bragg, 
the  general  manager,  was  the  representative,  exhibited  a  model  of 
of  its  new  fender.  The  principal  feature  of  this  is  that  it  is  attached 
directly  to  the  truck  instead  of  the  car,  and  that  any  blow  which  it 
may  strike  is  cushioned  by  springs. 

The  Chas.  Munson  Belting  Co.,  of  Chicago,  111.,  owing  to  the 
failure  of  most  of  its  goods  to  arrive  at  Atlanta,  in  time  for  the  exhibi- 
tion, made  only  a  very  small  showing  compared  with  what  it  otherwise 
would  have  done.  The  company  showed  only  a  few  samples  which 
were  in  charge  of  H.  E.  Skinner,  of  Chicago. 


EXHIBIT  OF  C.  G.  SMITH,  OF  NEW  YORK,  AND  BENEDICT 
&  BURNHAM  MANUFACTURING  CO.,  OF  NEW  YORK. 


The  Scarritt  Furniture  Co.,  of  St.  Louis,  Mo.,  exhibited  a  num. 
ber  of  very  handsome  car  seats,  including  those  in  plush,  rattan  and 
leather  finish.  Two  long  seats  were  also  shown,  one  finished  in  plush 
and  the  other  in  rattan.  The  company  was  represented  by  S.  G.  Scar- 
ritt, of  St.  Louis,  and  H.  O.  Nourse,  of  Chicago. 

F.  R.  Angell,  of  Chicago,  represented  the  National  Malleable  Cast- 
ings Company,  which  showed  several  very  fine  specimens  of  the  mallea- 
ble castings  used  in  overhead  work,  also  rail  braces  and  chairs  and 
general  castings  for  street  car  construction.  This  is  the  first  exhibi- 
tion of  this  company  at  a  street  railway  convention. 
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The  Wadhams  Oil  &  Grease  Co.,  of  Milwaukee,  Wis.,  showed 
samples  of  curve  grease  and  motor  lubricants  and  graphite  axle  grease. 
The  company  was  represented  by  A.  J.  Moan,  G.  A.  Wadhams  and  G. 
A.  Streeter.  An  aluminum  souvenir  match  box,  which  these  represen- 
tatives of  the  company  gave  out,  was  in  great  demand. 

The  Keller  Printing  Co.,  of  New  York  City,  exhibited  a  ticket 
printing  machine,  together  with  samples  of  tickets  used  on  various 
roads.  Taken  altogether,  the  exhibit  was  an  attractive  one.  Specimen 
tickets  were  given  away  to  those  interested.  Some  of  the  tickets  shown 
were  of  special  design,  and  others  were  those  in  ordinary  service. 

Henry  E.  Lowe,  of  Macon,  Ga.,  had  on  exhibition  a  very  novel 
model  of  a  railway  switch  operated  by  a  push  button  on  the  car,  the 
electric  power  for  the  switch  being  taken  from  the  trolley  circuit.  The 
button  for  operating  the  switch  is  located  on  the  car  in  easy  reach  of 
the  motorman,  so  that  he  can  throw  the  switch  by  a  slight  pressure  of 
his  foot. 

T.  C.  White,  of  the  Central  Union  Brass  Company,  of  St.  Louis, 
was  showing  some  electric  headlights  for  which  this  company  is  the 
agent.  One  of  the  features  of  this  headlight  is  that  it  can  be  reversed 
so  that  the  light  can  be  used  either  on  the  track  or  in  the  car.  This 
headlight  was  gotten  up  by  Geo.  W.  Baumhoff,  superintendent  of  the 
Lindell  Railway,  of  St.  Louis. 

E.  F.  De  Witt  &  Co.,  of  Lansingburgh,  N.Y.,  made  an  exhibit  of 
the  DeWitt  sand  box  of  the  latest  improved  type  in  practical  operation. 
This  box  is  of  the  firm's  Common  Sense  type,  and  Mr.  DeWitt,  who 
was  present  and  in  charge  of  the  exhibit,  took  especial  pleasure  in 
showing  street  railway  men  that  the  box  would  handle  small  pebbles 
and  even  stone,  as  well  as  sand. 


EXHIBIT  OF  THE  GENERAL  AGENCY  CO.,  OF  NEW  YORK. 

W.  T.  Van  Dorn  was  there  in  the  interest  of  his  firm,  Fitzgerald 
&  Van  Dorn,  of  Lincoln,  Neb.  Mr.  Van  Dorn  showed  standard  draw- 
bars for  electric  and  cable  cars,  automatic  drawbars  for  elevated  roads 
of  the  same  pattern  that  were  used  for  the  equipment  of  the  Metropol- 
itan Elevated  of  Chicago,  also  one  adapted  to  roads  having  a  sharp 
incline  such  as  the  Kansas  City  cable  roads. 

The  Benedict  &  Burnham  Manufacturing  Co.,  of  New  York, 
exhibited  rail  bonds  made  of  solid  copper  in  one  piece,  as  well  as 
samples  of  feed,  trolley  and  magnet  wires  in  various  sizes.  The  ex- 
hibit was  very  handsomely  arranged  so  as  to  attract  attention.  Sections 
of  rail  were  shown  with  bond  wires  fitted  to  them.  The  exhibit  was  in 
charge  of  E.  H.  Oswald  and  J.  H.  Woodward. 

The  Stilwell-Bierce  &  Smith-Vaile  Co.,  of  Dayton,  O.,  through 
its  Southern  agent,  J.  W.  Taylor,  exhibited  the  Stilwell  feedwater 
heater,  the  Victor  water  wheel,  Worrell's  friction  clutches,  Stilwell's 
railroad  track  jack,  the  Fitch  self  oiling  device  for  loose  pulleys  and 
clutches,  as  well  as  other  specialties.  Literature  treating  of  these  various 
devices  was  distributed  to  the  street  railway  men. 

The  Western  Telephone  Construction  Co.,  of  Chicago,  made 
an  interesting  exhibit  of  its  new  magneto  telephone  system,  embracing 
magneto  transmitters  and  receivers  and  the  new  switchboard  manufact- 
ured by  this  company.  All  of  the  apparatus  was  of  elegant  design 
and  finish,  and  was  connected  up  in  regular  service.  The  company 
was  represented  by  Geo.  F.  Stitch,  the  vice-president. 


R.  R.  Mitchell,  of  Robt.  Mitchell  &  Company,  Montreal,  showed  a 
portable  fare  box  combined  with  a  register  and  bell.  This  device  is 
arranged  so  that  the  passenger  places  the  fare  in  the  slot  of  a  box  car- 
ried by  the  conductor,  but  the  money  cannot  enter  the  box  without  the 
fare  being  registered  and  ringing  a  bell.  It  is  absolutely  impossible  to 
get  the  coins  or  fares  out  of  the  box  without  unlocking  it. 

The  Rochester  Car  Wheel  Works,  of  Rochester,  N.  Y.,  exhib- 
ited car  wheels  of  the  Salisbury  iron  in  Barr  contracting  chill,  from 
twenty  to  thirty-six  inches  in  diameter.    One  wheel,  thirty-three  inches 
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in  diameter,  was  exhibited,  which  had  made  a  record  of  over  10,000 
miles,  and  which  showed  a  loss  of  sixty  pounds  of  metal  due  to  wear. 
The  company  was  represented  by  F.  D.  Russell  and  George  C.  Morse. 

The  Cutter  Electrical  &  Manufacturing  Co.,  of  Philadelphia, 
exhibited  the  C.-S.  automatic  magnetic  cut-out,  the  features  of  which 
are  so  well  known  that  they  do  not  need  further  description.  This 
cut-out  was  in  practical  operation,  and  the  practical  tests  of  it  in  charge 
of  W.  E.  Harrington,  the  company's  engineer,  attracted  considerable 
attention.  The  company's  Boston  agent,  C.  E.  Bibber,  was  also  in 
attendance. 

The  Maxwood  Brake  Shoe  Co.,  La  Crosse,  Wis.,  represented 
by  B.  E.  Edwards,  showed  a  compressed  wood  brake  shoe.  The  wood 
for  these  shoes  is  treated  with  a  compound,  and  then  subjected  to 
hydraulic  pressure  of  3,000  lbs.  to  the  square  inch.  The  company 
claims  that  it  grips  the  wheel  with  25  per  cent,  less  power  than 
an  iron  shoe,  will  not  wear  the  wheel  and  brakes  much  smoother  than 
an  iron  shoe. 

Charles  G.  Smith,  of  New  York,  had  a  very  nice  exhibit  of  oil 
and  electric  lamps,  including  center  lamps,  both  single  and  in  clusters. 
Lanterns  of  various  kinds  were  also  shown,  globes  of  various  patterns, 
soldering  torches  and  one  or  two  spools  of  bell  cord  in  extremely  long 


EXHIBITS  MADE  BY  THE  MATHER  ELECTRIC  CO.  AND 
WM.  WHARTON,  JR,  &  CO. 

lengths.  The  exhibit  was  very  tastefully  arranged,  and  the  brass  fin- 
ished and  polished  goods  made  it  an  attractive  one.  Chas.  G.  Millen 
was  in  charge. 

The  Guarantors  &  Liability  Indemnity  Co.,  of  Philadelphia, 
was  represented  by  Messrs.  Haas  &  Wilson,  general  agents  for  the 
South.  These  gentlemen  erected  a  very  handsome  booth,  which  was 
quite  popular,  owing  to  the  distribution  of  handsome  leather  card  cases 
or  bill  holders.  These  contained  the  information  that  the  leading  street 
railways  throughout  the  country  are  insured  with  this  company,  cover- 
ing the  liability  of  common  carriers. 


736 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  ti. 


The  New  York  Electrical  Works,  of  New  York,  was  represented 
by  C.  W.  Van  Fleet.  The  exhibit  consisted  of  a  full  line  of  overhead 
material,  embracing  circuit  breakers,  crossovers,  hangers  and  insula- 
tion. This  company's  devices  are  all  put  together  without  the  use  of 
solder,  using  various  mechanical  methods  for  accomplishing  this  pur- 
pose. The  goods  shown  were  the  same  as  are  used  as  standard  by  the 
Brooklyn  City  Company  and  several  others. 

The  Leonhardt  Pneumatic  Safety  Car  Fender  Co.,  of  Balti 
more,  Md.,  exhibited  a  model  fitted  with  its  latest  type  of  fender.  The 
company  also  showed  a  working  model,  full  size,  so  arranged  that  the 
car  to  which  it  was  attached  could  be  operated  by  hand.    Tests  were 


THE  OHIO  BRASS  CO.'S  EXHIBIT. 

made  of  it,  during  the  two  days  of  the  exhibition,  along  one  side  of  the 
hall.  The  company  was  represented  by  its  president  and  manager, 
William  Leonhardt,  and  its  treasurer,  N.  M.  Rittenhouse. 

The  Vernon  Fare  Register,  wis  shown  at  this  Convention  for 
the  first  time  by  Henry  G.  Winser,  of  New  York  City.  Its  simplicity 
of  construction,  and  the  fact  that  it  is  made  under  the  supervision  of 
practical  street  railway  men,  make  it  a  matter  of  considerable  interest 
to  those  in  attendance.  This  is  the  register  which  accurately  counted 
about  30,000,000  visitors  at  the  Columbia  Exposition  last  year. 

The  Meaker  Manufacturing  Co.,  of  Chicago,  111.,  was  represented 
by  its  president,  J.  W.  Meaker,  who  exhibited  portable  and  stationary 
registers  of  two  or  three  types,  which  are  already  well  known  to  street 
railway  men  because  of  their  wide  use  on  many  of  the  largest  systems 
in  the  country.  Mr.  Meaker  also  took  pleasure  in  exhibiting  a  new 
mechanical  clip  for  overhead  line  use.  This  attracted  a  great  deal  of 
attention,  and  was  highly  commented  upon  by  street  railway  men. 


THE  CARD  ELECTRIC  CO.'S  EXHIBIT. 

The  R.  A.  Crawford  Manufacturing  Co.,  of  Pittsburgh,  was 
represented  by  R.  A.  Crawford.  This  company  exhibited  a  full  line 
of  its  patent  fenders.  The  exhibit  was  very  complete  and  showed 
fenders  to  meet  every  requirement  in  connection  with  street  cars,  for 
use  in  front  and  underneath  the  cars.  The  company  has  just  supplied 
the  Norfolk  Street  Railway  Company,  of  Norfolk,  with  pick-up 
fenders;  also  the  Paterson,  Passaic  &  Rutherford,  and  several  other 
roads. 

The  General  Agency  Co.,  of  New  York,  which  is  the  selling  agent 
of  George  C.  Dressel  &  Company  for  the  "Dragon"  headlights,  had  a 
very  handsome  exhibit  consisting  of  beautifully  finished  headlights  of 
various  patterns,  set  off  to  good  advantage  by  potted  plants  and  ferns. 
The  exhibit  included  various  types  of  oil  and  electric  headlights  manu- 
factured by  the  company.  Jos.  R.  Ellicott,  the  president  of  the  com- 
pany, was  at  the  Convention,  and  was  highly  pleased  with  the  results  of 
his  exhibit. 


The  Jewell  Belting  Co.,  of  Hartford,  Conn.,  showed  a  section  of 
three-ply  Jewell  railway  dynamo  belt,  which  had  transmittea  1,140  H.  P. 
at  a  speed  of  5,200  ft.  per  minute.  In  addition  to  this,  samples  of  bell 
cord  for  street  railway  cars  were  shown,  as  well  as  Jewell  dynamo  belt 
dressing  and  cement.  Attention  was  also  called  to  the  fact  that  the 
company  had  in  operation  at  the  plant  of  the  Georgia  Electric  Light 
Company  a  forty-eight  inch  belt.  The  company  was  represented  by 
C.  L.  Tolles. 

Joseph  Pomeroy,  represented  the  firm  of  Pomeroy  &  Fischer, 
of  New  York,  who  exhibited  a  full  line  of  the  celebrated  Nobles  & 
Hoare's  English  varnishes,  and  colors  for  street  car  use.  They  also 
showed  a  change  pocket  in  brass,  which  is  applied  to  the  front  stile  of 
car  doors  for  facilitating  the  collection  of  fares  on  the  front  platform 
without  opening  the  car  doors.  This  is  a  patent  of  C.  E.  Garey,  master 
car  builder,  of  Dry  Dock,  East  Broadway,  &  Battery  Street  Railroad, 
New  York  City. 

President  Stanwood,  of  the  Stanwood  Manufacturing  Company, 
of  Chicago,  of  course,  was  on  hand  shaking  hands  with  old  friends  and 
talking  Stanwood  steps  to  new  comers.  The  exhibit  of  this  company 
consisted  of  steps  in  use  on  the  exhibition  car  of  the  Jackson  &  Sharp 
Company  and  of  the  Sperry  Electric  Railway  Company,  and,  in  this 
way,  fully  demonstrating  by  practical  use  the  superior  advantages 
of  the  well  known  Stanwood  step  which  is  now  in  use  on  over  half  the 
roads  in  the  country. 

The  Consolidated  Car  Heating  Co.,  of  Albany,  N.  Y.,  made,  as 
usual,  a  creditable  exhibit  of  electric  car  heaters.  The  company  was 
represented  by  James  F.  McElroy,  its  consulting  electrician  ;  E.  F. 
Smith,  general  Western  agent,  and  H.  N.  Ransom,  of  the  electrical  de- 
partment.   A  number  of  heaters  were  shown,  connected  in  place  under 
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the  car  seats,  and  some  were  shown  in  operation  on  a  table,  where  they 
could  be  closely  inspected.  The  switches,  etc.,  used  in  connection 
with  the  heating  system  were  also  shown. 

The  Wallace  Electric  Co.,  was  represented  by  its  secretary, 
Max  A.  Berg.  Among  the  specialities  exhibited  by  this  company, 
were  Robinson's  patent  trolley  wheel,  Fletcher's  rapid  transit  switch 
and  the  Paulson  rail  bond  caps,  of  which  the  latter  were  distributed 
among  those  in  attendance  as  souvenirs.  The  pamphlet  distributed  by 
Mr.  Berg  was  gotten  up  in  a  very  neat  and  attractive  manner,  and 
contained  cuts  and  description  of  the  various  railway  specalities, 
manufactured  and  sold  by  the  Wallace  Company. 

The  Hartford  Woven  Wire  Mattress  Co.,  of  Hartford,  Conn., 
was  represented,  as  usual,  by  H.  E.  Evans.  The  types  of  car  seats 
which  this  company  makes  are  so  well  known  that  they  need  very  little 
description.  Among  the  seats  shown  at  the  Convention  this  year, 
were  one  or  two  of  a  new  pattern  which  have  been  very  satisfactory  in 
regular  service.  The  leading  features  of  these  seats  are  that  they  are 
easily  cleaned,  that  a  car  equipped  with  them  is  also  readily  cleaned, 
and  that  they  occupy  a  minimum  amount  of  space. 

The  Davis  Car  Shade  Co.,  of  Portland,  Me.,  made  a  very  nice 
exhibit  which  was  in  charge  of  that  well  known  veteran,  C.  M.  Fuller, 
assisted  by  L.  P.  Hicks.  This  company  showed  a  section  of  steam  car 
containing  various  styles  of  shades,  also  a  full  sized  section  of  an  open 
car  fitted  with  waterproof  curtains.  These  shades  have  been  adopted 
by  the  Philadelphia  Traction  Company,  of  Philadelphia,  the  West  End, 
of  Boston,  Buffalo  Street  Railway  Company,  and  many  other  roads 
which  have  given  the  strongest  testimonials  in  their  favor. 

Linburg,  Sickel  &  Co.,  of  Trenton,  N.  J.,  were  represented  by 
J.  Linburg  and  J.  R.  McCardle.  They  had  on  exhibition  one  of  the 
Trenton  trolley  wagons,  which  was  illustrated  and  described  in  our 
October  issue.  This  attracted  the  attention  of  all  the  street  railway 
men  who  are  interested  in  the  construction  and  repair  of  overhead 
trolley  lines.  The  feature  which  excited  the  most  interest  was  that 
which  permitted  the  top  of  the  wagon  to  be  extended  so  as  to  allow  the 
passage  of  a  car  on  the  track  without  interference  from  the  wagon. 

The  Mather  Electric  Co.,  of  Manchester,  Conn.,  was  repre- 
sented by  Thos.  C.  Perkins,  vice-president.    This  company  had  en- 
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gaged  large  space  and  intended  to  make  an  elaborate  exhibit  of  its 
new  multipolar  railway  generator,  but  the  company  got  so  far  behind 
with  its  orders  that  it  was  obliged  to  ship  the  apparatus  which  was  in- 
tended for  this  exhibit,  and  the  time  being  so  short,  it  was  unable  to 
duplicate  the  exhibit.  Mr.  Perkins  reports  that  his  company  has  on 
hand  orders  sufficient  to  keep  the  factory  busy  for  the  next  three 
months. 

The  Stirling  Co.,  Chicago,  made  a  very  interesting  and  novel 
exhibit,  showing  a  working  model  under  steam  and  pressure.  The 
model,  having  glass  heads,  enabled  one  to  see  the  interior  working  of 
the  Stirling  boiler  in  actual  operation.  It  attracted  a  great  deal  of  at- 
tention, and  it  was  the  universal  verdict  that  the  circulation  was  marvel- 
ous. Many  remarked  that  they  had  learned  more  of  the  generation  of 
steam  in  ten  minutes  as  here  shown  than  they  had  in  ten  years  of 
theory.  Thomas  Deegan,  the  secretary  of  the  company,  had  charge 
of  this  exhibit. 

The  Central  Electric  Heating  Co.,  of  New  York,  showed  three 
styles  of  its  American  car  heater,  styles  A,  B,  C,  designed  for 
different  types  of  cars.  The  company  has  equipped  over  200  roads 
•with  its  heaters,  and  has  just  closed  a  contract  for  the  entire  system  of 
the  north  side  of  Chicago,  and  reports  having  three  times  as  many 
orders  as  at  this  time  last  year.  The  heaters  on  exhibition  were  con- 
nected up  and  shown  in  actual  operation.  The  company  was  well 
represented  by  Edward  B.  Wyman,  manager,  assisted  by  R.  S.  Jerome 
and  Sydney  Hoch. 

The  Fuel  Economizer  Co.,  of  Matteawan,  N.  Y.,  was  represented 
by  B.  Pearson.    The  company  showed  a  case  of  specimen  castings  of 
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pipes  for  its  economizers,  each  pipe  tested  up  to  350  lbs.  pressure  per 
square  inch.  The  smoothness  and  perfection  of  these  castings  were 
commented  upon  by  every  one  familiar  with  this  class  of  work.  E. 
Green  &  Son,  Manchester,  England,  the  patentees  of  these  econo- 
mizers, have  been  awarded  gold  medals  at  all  the  exhibitions  since 
1851,  including  the  Antwerp  Exposition,  where  they  were  awarded 
the  gold  medal  and  first  honor. 

The  St.  Louis  Register  Co.,  of  St.  Louis,  was  ably  represented 
by  J.  W.  Allison,  vice-president,  and  Gustav  Rein,  superintendent. 
This  company  had  on  exhibition  a  combination  register  for  cars  with 
an  open  and  a  closed  compartment,  such  as  are  used  in  the  extreme 
West.  Also  a  combination  register  for  use  on  double  deck  cars,  a 
register  that  will  record  two  fares,  or  a  fare  and  a  transfer,  was  another 
feature  of  this  exhibit.  The  company  claims  to  be  the  pioneer  in  ex- 
posing the  mechanism  of  street  car  registers,  and  showed  some  hand- 
some models  with  the  works  in  full  view. 

The  Michigan  Electric  Co.,  of  De troit,  Mich.,  was  well  repre- 
sented at  the  Convention  by  its  president,  Jos.  E.  Lockwood,  who 
made  a  very  attractive  and  creditable  showing  of  "Michigan"  over- 
head material,  including  a  full  line  of  switches,  pull-offs,  crossovers, 
insulators,  etc.  In  addition  to  this,  there  was  shown  a  "  Michigan" 
signal  light  for  electric  cars,  which  is  intended  to  be  attached  to  the 
trolley  base,  and  has  been  in  use  on  the  Detroit  Citizens'  Street  Rail- 
way for  over  a  year.  Mr.  Lockwood  provided  visitors  with  a  very 
handsome  little  catalogue  describing  his  apparatus. 

H.  J.  Wightman  &  Co.,  of  Scranton  Pa.,  were  represented  by 
H.  J.  Wightman.  This  company  showed  an  automatic  block  signal 
for  electric  railways,  and  also  a  full  line  of  overhead  material.  The 
signal  exhibit  was  arranged  and  connected  up  electrically  to  work  as  if 
in  practical  operation.    The  signal  is  operated  by  the  passing  of  the 


trolley  over  a  contact  device  which  lights  up  or  extinguishes  lamps 
placed  in  boxes  for  this  purpose;  the  danger  signal  is  red  and  the  clear 
signal  white.  This  system  is  in  operation  on  the  lines  of  the  Middle- 
town  &  Goshen  Traction  Company,  Middletown,  N.  Y. 

The  Ohio  Brass  Co.,  of  Mansfield,  O.,  showed  a  full  line  of  type 
W  overhead  construction  material,  also  the  Jewell  trolley  sling,  Spill- 
man  trolley  ear,  the  pneumatic  quick-break  switch,  a  full  line  of  motor 
bearings,  the  reversible  and  adjustable  track  broom  holder,  the  Ohio 
trolley,  Wood's  flexible  pole  bracket  and  other  specialties.    The  large 
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sample  board  on  which  was  displayed  many  of  the  company's  special- 
ties was  tastefully  and  elegantly  gotten  up.  The  company  distributed 
a  magnificent  souvenir,  illustrating  the  various  devices  used  in  electric 
street  railway  work  and  manufactured  solely  by  them.  C.  K.  King 
officiated. 

The  Adams  &  Westlake  Co.,  of  Chicago,  was  represented  by  L. 
E.  Gray,  of  Chicago,  and  Geo.  A.  Cushing,  of  New  York.  Samples 
were  shown  of  Acme  curtains  for  open  street  cars,  shades  for  car  win- 
dows, Bessemer  sheet  steel  headlights  and  Emery  platform  gates  The 
curtains  for  car  windows  and  open  cars  attracted  considerable  attention. 
It  was  stated  that,  although  the  patent  on  this  style  of  curtain  was 
granted  only  about  nine  months  ago,  more  than  10,000  of  them  have 
since  been  sold.  The  principal  feature  of  the  platform  gate  is  the 
ease  with  which  it  can  be  operated  by  one  man  only.  Various  styles 
of  leather  hand  straps  were  also  shown. 

The  Sterling  Supply  &  Manufacturing  Co.,  of  New  York  City, 
made  a  very  creditable  exhibit  of  fare  registers,  sand  boxes,  and  fen- 
ders, which  are  this  company's  specialties.  The  exhibit  was  very 
tastefully  designed  and  contained  among  other  decorative  features,  a 
large  oil  painting  of  Mr.  Benton,  who  is  now  in  the  employ  of  the 


ONE  VIEW  OF  THE  NEW  HAVEN  CAR  REGISTER  CO.'S  EXHIBIT. 

company,  and  who  built  the  register  twenty  five  years  ago,  used  on  the 
Third  Avenue  road  in  New  York,  and  who  designed  the  Sterling 
register  now  used  on  the  Broadway  line.  Sterling  sand  boxes  and  fen- 
ders attracted  no  less  attention  than  the  registers.  The  company  was 
represented  by  J.  H.  Carson,  John  B.  Benton  and  J.  J.  Kennelly. 

The  Young  Lock  Nut  Co.,  of  New  York,  was  represented  by  R. 
D.  Stewart.  This  company  exhibited  its  gravity  nut  lock  and  the 
Brownley  injector,  the  Wrought  Iron  Bridge  Company's  flexible 
bracket  for  trolley  lines,  the  Brownley  brake  shoe  and  the  Technic 
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Electrical  Works'  rail  bond.  The  gravity  nut  lock  and  rail  bond  are 
well  known  to  street  railway  men.  The  flexible  bracket  has  been 
adopted  by  several  Ohio  roads.  The  new  brake  shoe  is  cast  with 
recesses  for  the  purpose  of  disposing  of  the  dirt  and  grit.  The  injector 
possesses  the  novelty  of  having  no  valve,  and  is  claimed  to  feed  at  a 
lower  boiler  pressure,  and  with  hotter  water  than  any  injector  on  the 
market. 

The  Allen  Electric  Supply  Co.,  Philadelphia,  was  represented  by 
E.  H.  Allen.    The  company  is  just  introducing  a  new  trolley  base, 


CAR  FITTED  WITH  GENETT  AIR-BRAKE. 

which  possesses  some  good  and  novel  features.  It  operates  perfectly 
at  any  angle  and  will  hug  the  roof  of  the  car  closely,  when  going  under 
bridges  and  low  structures,  without  changing  the  tension  of  the  trolley 
springs  or  affecting  them  in  any  way,  and  consequently  not  increasing 
the  pressure  on  the  trolley  wire.  The  springs  are  enclosed  within 
metal  tubing  which  thoroughly  protects  them  from  the  weather,  snow 
orsleet.  Mr.  Allen  also  represented  the  Car  Equipment  Company,  of 
Philadelphia,  which  manufactures  and  handles  a  full  line  of  railway 
supplies. 

The  Creaghead  Engineering  Co.,  of  Cincinnati,  O.,  exhibited 
overhead  line  material  of  every  description,  including  frogs,  crossovers, 
switches,  insulators,  etc.    Bonds  and  splices  vvere  shown,  and  on  a 
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large  show  board  were  exhibited  photographs  of  construction  work  in 
various  parts  of  the  country,  which  has  been  done  by  the  company. 
Samples  of  Day's  Kerite  wire,  trolley  wheels,  etc.,  were  also  included 
in  the  exhibit.  The  principal  feature,  however,  was  a  flexible  pole 
bracket,  of  which  the  Creaghead  Company  is  now  making  a  specialty. 
This  bracket  attracted  considerable  attention,  and  no  opportunity  was 
lost  by  the  company's  representative,  G.  R.  Scrugham,  for  explaining 
its  merits. 

The  Bass  Foundry  &  Machine  Works,  of  Fort  Wayne,  Ind.,  ex- 
hibited one  pair  of  rubber  cushioned  wheels  on  axles,  and  rubber  cush- 
ioned and  cast  iron  wheels,  as  well  as  axles,  both  hammered  iron  and 
hammered  steel.  It  was  the  intention  to  have  a  pair  of  rubber 
cushioned  wheels  which  have  been  in  service,  and  made  a  mileage  of 
between  125,000  and  150,000,  miles  at  this  exhibit,  but  they  failed  to 


arrive  in  time.  These  wheels  are  still  in  good  condition,  and  will  add 
several  thousand  more  miles  to  their  record.  The  Bass  Company  has 
just  opened  its  new  foundry  at  Lenoir,  Tenn.,  and  will  fill  orders 
promptly  for  the  Southern  country  direct  from  those  works.  P.  F. 
Leach  was  the  representative. 

The  Dorner  &  Dutton  Manufacturing  Co.,  Cleveland,  was  repre- 
sented by  W.  A.  Dutton,  and  John  S.  Pugh.  The  company  exhibited 
its  solid  forged  motor  truck,  No.  25,  in  the  exhibit  of  the  Walker  Manu- 
facturing Company.  This  truck  was  equipped  with  two  of  the  company's 
thirty  horse  power,  spring  mounted  motors  connected  up  and  operated 
with  a  device  arranged  to  show  the  effect  of  rough  track  and  uneven 
rail  joints.  The  truck  was  painted  a  rich  maroon  striped  in  silver. 
This  truck  was  equipped  with  the  company's  quick  acting  brakes,  illus- 
trating the  action  of  both  truck  and  motors,  under  various  conditions 
of  load.  The  company  also  showed  a  Shehan's  patent  spring  car 
wheel  of  which  it  is  the  manufacturer. 

The  Georgia  Equipment  Co.,  Atlanta,  Ga,,  showed  the  Allen  line 
material,  consisting  of  a  full  line  of  overhead  material,  trolley  wheels, 
harps  and  bases.  The  company  also  showed  samples  of  the  Johnston 
rail  bond,  specialties  of  the  R.  Woodman  Manufacturing  &  Supply 
Company,  Boston;  headlights  manufactured  by  the  Wheeler  Reflector 
Company ,  Boston ;  the  Beacon  Vacuum  Pump  &  Electric  Company's  in- 
candescent lamps;  the  Hubley  Manufacturing  Company's  line  of  goods, 
the  Medbery  overhead  line  material,  Empire  Electric  Insulation  Com- 
pany's insulated  cloths,  Wood's  patent  platform  gate,  made  by  the 
Bliss  Manufacturing  Company,  of  Pawtucket,  R.  I.,  a  number  of  Eddy 
motors,  and  several  other  specialties  belonging  to  the  street  railway 
field,  of  which  they  are  the  agents  in  Atlanta. 


CENTRAL  ELECTRIC  HEATING  CO.'S  EXHIBIT. 

The  Berlin  Iron  Bridge  Co.,  of  East  Berlin,  Conn.,  sent  as 
representatives  John  M.  Field  and  J.  C.  Murphy.  The  exhibit  of  this 
company  was  one  of  the  most  unique  and  striking  in  the  exhibition 
hall.  The  company  showed,  on  a  small  scale,  a  steel  power  station 
for  electric  roads,  the  station  being  20  X  20  and  twenty-four  feet 
high,  the  construction  of  this  model  being  a  miniature  reproduction  of 
the  railway  power  house.  It  had  a  steel  trussed  roof  covered  with  gal- 
vanized corrugated  iron,  lined  with  Berlin  patent  anti-condensation 
roof  lining,  the  whole  supported  on  steel  posts.  The  work  of  construc- 
tion was  in  charge  of  Mr.  Murphy,  and  was  done  in  a  very  fine 
manner.  The  exhibit  attracted  a  good  deal  of-  attention,  and  received 
much  favorable  comment. 

The  International  Register  Co.,  of  Chicago,  was  represented  by 
Manager  A.  H.  Englund,  and  made  a  very  interesting  and  complete 
display  of  its  portable  and  stationary  register,  including  a  specially 
made  machine  for  several  large  street  railway  companies.  The  com- 
pany also  showed,  for  the  first  time,  its  new  numeral  form  stationary 
register.  This  machine  is  an  exact  duplicate  of  the  company's  well- 
known  portable  register  and  is  extremely  simple  and  complete.  One 
of  these  machines  was  exhibited  with  the  mechanism  exposed,  showing 
every  part  entering  into  its  construction.  The  company  also  showed 
samples  of  its  stationary  register  dial  and  pointer.  All  of  these 
machines  were  finished  with  aluminum  tubes  and  presented  a  very  fine 
appearance  on  the  show  board. 

The  R.  D.  Nuttall  Co.,  of  Allegheny,  Pa.,  showed  a  full  line  of 
overhead  material,  including  every  variety  of  switches,  crossovers, 
trolley  hangers,  insulators,  etc.,  as  well  as  trolley  wheels  and  a  com- 
plete trolley  outfit,  including  base,  pole,  harp  and  wheel.  The  company 
was  represented  by  its  various  agents,  including  the  Standard  Railway 
Supply  Company,  of  which  Garson  Meyers  is  president,  of  Chicago  ; 
Arthur  S.  Partridge,  of  St.  Louis;  Chas.  N.  Wood,  of  Boston  ;  Chas. 
A.  Cooagna,  of  Cincinnati,  and  Chas.  J.  Mayer,  of  Philadelphia.  In 
the  same  space,  the  Standard  Railway  Supply  Company,  of  Chicago, 
exhibited  "  Standard  "  stoves  and  "Gilt  Edge"  steel  gongs.  Nuttall 
gears  and  bearings  were  also  shown,  and  new  catalogues  were  given 
out  to  street  railway  representatives. 

The  Fiberite  Co.  and  the  Mason  Electric  Co.,  Chicago,  kept  open 
house  in  parlor  24,  Aragon  Hotel.  A  very  large  and  complete  exhibit, 
particularly  of  the  Medbery  overhead  material,  was  shipped  from  the 
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factory,  but  failed  to  reach  Atlanta  until  after  the  close  of  the  Conven- 
tion. This  was  alike  disappointing  to  the  companies  and  to  the  dele- 
gates who  were  very  anxious  to  examine  the  material  that  has  been 
adopted  by  such  a  large  majority  of  the  leading  traction  companies.  Mr. 
Mason  was  constantly  in  attendance,  entertaining  his  many  friends  and 
in  explaining  the  advantages  of  the  Medbery  material.  A  number  of 
very  satisfactory  trial  orders  were  booked,  and  notwithstanding  the 
failure  to  make  a  display,  the  opinion  of  a  great  many  managers  was  in 
favor  of  making  the  Medbery  the  standard  for  overhead  construction. 


BARNEY  &  SMITH  EXHIBITION  CAR. 

The  Pennsylvania  Steel  Co.,  of  Steelton  and  Philadelphia,  was 
ably  represented  by  Edmund  N.  Smith,  treasurer;  Jno.  F.  Ostrom,  sales 
agent;  Chas.  S.  Clark,  Boston  agent;  Mason  D.  Pratt,  engineer;  and 
Chas.  Reinoehl.  This  company  showed  various  sections  of  girder  and 
T  rails  placed  in  a  pyramid,  embracing  the  principal  sections  or  forms 
now  in  use.  Also  samples  of  the  Pennsylvania  Railroad  steam  crossing, 
with  the  improvements  made  by  the  Pennsylvania  Steel  Company, 
samples  of  built  T  and  girder  rail  work,  including  frogs,  switches  and 
entire  crossing,  and  samples  of  curved  rails.  The  leading  features  of  this 
company's  exhibit  was  the  solid  cast  steel  frogs,  switches  and  mates  of 
nine  inch  construction.  This  work  has  been  adopted  by  several  of  the 
leading  roads  in  this  country.  Samples  of  rail  braces,  tie  plates  and 
brace  tie  plates  were  also  shown. 

The  Lewis  &  Fowler  Manufacturing  Co.,  of  Brooklyn,  N.  Y., 
made  an  exhibit  of  the  Lewis  &  Fowler  improved  register  in  a  very 
handsome  finish  of  nickel  and  gold.  The  rim  of  the  register  was 
nickel  plated.  The  Acme  car  jack  was  shown,  and  a  number  of  orders 
for  it  were  taken,  among  which  was  one  from  one  of  the  Atlanta  roads. 
In  addition  to  these,  the  company  exhibited  the  Lewis  &  Fowler  im- 
proved pattern  stoves,  finished  with  nickel  plated  box.  The  company  was 
represented  by  Geo.  S.  Whipp  and  Frank  A.  Morrell,  of  Brooklyn. 
Mr.  Whipp  stated  that  he  had  done  a  good  business  at  the  Convention. 
He  reports  having  sold  either  at  the  Convention, or  immediately  preced- 
ing,three  Lewis  &  Fowler  sweepers  for  Carbondale,  Pa., one  sweeper  for 
Scranton,  Pa.,  as  well  as  sweepers  for  Norwalk,  Waterbury,  New  Brit- 
ain, New  Haven  and  Hartford,  Conn. 

Chas  L.  Cornell,  of  Hamilton,  O.,  made  a  very  interesting  ex- 
hibit of  an  electric  soldering  iron  for  street  railway  repair  shops.  The 
iron  is  adapted  to  be  joined  in  series  with  the  incandescent  lamps  which 
light  the  shops  or  car  barns.  This  is  the  first  time  these  irons  have 
been  shown  in  public,  although  they  have  been  in  use  in  the  Hamilton 
car  barns  for  some  time.    The  device  is  extremely  simple  in  construe- 
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tion,  and  can  be  used  by  any  ordinary  employe.  Mr.  Cornell  also 
exhibited  an  arc  headlight  for  trolley  cars,  to  be  used  in  series  with  the 
main  lamps  which  light  the  interior  of  the  car.  This  lamp  has  never 
before  been  put  on  the  market,  although  twenty  of  them  have  been  in 
successful  operation,  by  the  Hamilton  &  Lindenwald  road,  for  the 
past  eighteen  months.  This  company  reports  that  the  expense  of 
operating  them  is  less  than  the  cost  of  chimneys  for  oil  lamps. 

The  Card  Electric  Co.,  of  Mansfield,  O.,  was  lepresented  by 
Reid  Carpenter,  president,  Geo.  F.  Card,  electrician,  and  Jno.  F.  Card, 
superintendent.  This  company  exhibited  its  thirty-five  horse  power, 
single  motor  equipment  and  its  seventy  horse  power,  double  equipment 
designed  for  interurban  roads,  and  mounted  on  the  Fulton  Truck  & 


Foundry  Company's  Imperial  truck.  It  also  showed  a  single  motor 
controller  and  a  new  series  parallel  controller  with  its  double  equip- 
ment. This  company  showed  for  the  first  time  its  pneumatic  quick 
throw  switch  for  heavy  currents.  Another  special  feature  of  this  com- 
pany's exhibit  was  a  commutator  turning  device,  for  turning  off  com- 
mutators without  removal  from  the  machines.  This  is  the  company's 
first  exhibit  at  a  street  railway  convention,  and  the  representatives  all 
expressed  themselves  well  pleased  with  the  attention  shown  their 
display. 

The  Burrowes  Car  Shade  Co.,  of  Portland,  Me.,  was  represented 
by  John  W.  Baker.  The  exhibit  showed  inside  curtains  for  street  and 
steam  cars,  as  well  as  for  use  on  coaches  and  steam  boats.  The  com- 
pany showed  a  cabinet  with  two  inside  curtains  of  very  handsome 
design,  one  showing  the  waterproof  "  Oakette."  The  exhibit  also 
included  a  cabinet  containing  five  shades  of  various  styles.  Another, 
and  perhaps  the  most  important  feature,  was  the  section  of  an  open 
street  car  showing  the  "Oakette"  patent  open  car  shades.  This  shade 
is  claimed  to  be  a  decided  improvement  over  the  cloth  shades  in  common 
use,  being  waterproof  and  much  more  durable.  A  new  feature  of  this 
is  the  metal  shield  which  adds  considerably  to  the  appearance  as  well 
as  strengthening  it.  Many  new  features  of  curtain  goods,  of  patterns 
controlled  exclusively  by  this  company,  added  interest  to  this  very 
handsome  exhibit. 

The  Graham  Equipment  Co.,  of  Providence,  was  represented  by 
Chas.  O.  Lenz,  the  secretary  of  the  company.  This  company  reserved 
space  and  had  counted  on  making  quite  a  display,  but  failed  to  get  the 
equipment  for  its  exhibit  there  in  time.  It,  however,  had  eight  trucks 
in  service  on  the  Atlanta  Traction  Company's  lines.  The  company  ex- 
pected to  have  some  of  its  new  snow  plows  on  exhibition,  showing  the 
improved  method  of  keeping  the  track  open  during  severe  storms 
without  extra  crew  or  motor  equipment.     This  new  plow  occupies  but 


JACKSON  &  SHARP   EXHIBITION  CAR. 

seventeen  feet  in  the  car  shed,  and  is  always  ready  for  service.  One 
of  these  plows  was  in  service  all  of  last  winter  for  the  Lehigh  Traction 
Company,  of  Hazleton,  Pa.,  and  a  letter  from  its  engineer,  A.  E.  Hess, 
indicates  conclusively  that  it  was  efficient  in  storms  in  which  the  snow 
gathered  from  fifteen  to  twenty  inches  in  depth,  working  much  more  ex- 
peditiously than  a  sweeper,  particularly  for  country  lines. 

The  Taylor  Electric  Truck  Co.,  of  Troy,  N.  Y. ,  was  repre- 
sented by  Jno.  Taylor,  manager  of  the  company,  and  exhibited  its 
Taylor  improved  single  truck  and  the  Empire  state  radial  truck,  also  the 
anti-heating  Eureka  metal  lined  bearing.  The  trucks  shown  were  the 
Taylor  Company's  latest  types,  embodying  the  Master  Car  Builders' 
standard,  which  is  universally  used  in  steam  railway  practice.  Mr. 
Taylor  says  that  from  his  conversation  with  street  railway  managers  at 
the  Convention,  the  general  opinion  was  that  in  construction,  the  Tayior 
single  and  double  trucks  were  the  only  ones  shown  incorporating 
steam  railway  track  construction,  which  has  proven  in  practice  to 
be  the  most  economical  and  durable  in  electric  street  car  service.  Mr. 
Taylor  expressed  himself  as  very  appreciative  of  the  attention  given 
him  and  his  exhibit  by  the  street  railway  managers.  This  truck  is 
fully  described  and  illustrated  elsew  here  in  our  columns. 

The  Niles  Tool  Works,  of  Hamilton,  O.,  made  a  very  handsome 
exhibit  of  machine  tools,  including  a  twenty-four  inch  engine  lathe,  a 
thirty-six  inch  car  wheel  borer  and  a  hydrostatic  car  wheel  press.  This 
press,  shown  in  the  illustration,  will  take  in  wheels  up  to  thirty-six 
inches  in  diameter.  It  is  tested  up  to  a  pressure  of  too  tons  before 
leaving  the  works.  The  cylinder  is  made  of  the  best  cold-blast  iron, 
and  lined  with  copper,  the  lining  being  well  burnished  in  the  cylinder. 
The  ram  is  eight  inches  in  diameter,  and  has  an  eighteen  inch  stroke. 
The  pump  has  a  single  plunger,  three-quarters  of  an  inch  in  diameter. 
Each  machine  is  furnished  with  pressure  gauge,  lock-up  safety  valve, 
relief  valve,  returning  weight,  tank,  etc.  It  is  particularly  adapted  to 
pressing  wheels  on  and  off  axles,  such  as  used  for  street  railroad  cars, 
and  it  offers  exceptional  facilities  for  replacing  worn  wheels  quickly, 
thereby  keeping  the  car  out  of  service  the  minimum  length  of  time. 

The  Genett  Air  Brake  Co.,  of  New  York,  exhibited  the  first  air 
brake  made  for  surface  roads,  and  the  style  of  pump  formerly  operated. 
In  addition  to  this,  the  standard  pumps,  which  are  waterproof  and  en- 
tirely enclosed,  were  shown,  as  well  as  an  assortment  of  eccentrics.  Car 
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No.  60,  a  thirty-two  foot  heavy  car,  formerly  in  use  in  steam  road 
service,  was  in  operation  on  one  of  the  Atlanta  roads,  and  was  fully 
equipped  with  the  Genett  air  brake  system.  This  special  car  was  con- 
sidered a  very  difficult  one  to  brake,  and  the  hand  brake  had  already 
proven  insufficient.  Testing  gauges,  showing  the  compression,  were 
used,  and  an  air  whistle,  which  attracted  considerable  attention,  was  also 
a  part  of  the  Genett  Company's  exhibit.  The  company  was  repre- 
sented by  E.  J.  Wessels,  general  manager,  George  S.  Lee,  master 
mechanic,  and  O.  A.  Burter,  assistant.  The  company 's  new  catalogue, 
which  is  an  unusually  neat  and  attractive  one,  was  distributed  for  the 
first  time  at  the  Convention. 


EXHIBITION  BOARD  OF  THE  H.  W.  JOHNS  MANUFACTURING  CO. 

W.  E.  Haycox,  president  and  general  manager,  and  Frank  A. 
Rogers,  special  sales  agent,  did  the  honors  for  the  Fulton  Truck  & 
Foundry  Company,  of  Cleveland,  and  Mansfield,  O.  This  company 
exhibited  a  single  steel  truck  "  Imperial,"  which  had  an  improved  life 
guard  and  "  Perfect"  under-truss  with  springs  over  journal  boxes,  and 
improved  brake  rigging.  The  exhibit  also  embraced  one  of  the  com- 
pany's new  pattern,  maximum  traction,  double  steel  trucks  "Imperial," 
which  also  was  equipped  with  the  improved  life  guard  and  special 
swinging  brake,  particularly  adapted  for  very  long  car  bodies.  An  im- 
proved track  cleaner  was  another  feature  of  this  exhibit.  This  cleaner 
will  adjust  itself  so  as  to  clear  irregular  paving  next  to  the  rail.  The 
company  also  showed  one  of  its  hydraulic  motor  lifts  for  handling 
either  motors  or  car  bodies,  particularly  adapted  for  raising  and  lower- 
ing motors.  The  Troy  sand  box  is  another  specialty  of  this  company, 
and  was  also  shown.  The  company  had  a  very  pretty  model  of  its 
single  steel  truck  "  Imperial"  on  exhibition  in  the  main  reading  room 
of  the  Aragon  Hotel.  This  model  perhaps  attracted  as  much  attention 
as  anything  at  the  exhibition. 

The  Falk  Manufacturing  Co.,  of  Milwaukee,  was  represented 
by  Albert  Hoffman.  This  company  exhibited  a  new  patented  trolley 
wheel  and  also  a  specimen  cast  rail  joint.  The  wheel  is  made  of  a  spec- 
ial soft  cast  steel  and  by  anew  process  which  gives  the  metal  the  mal- 
leable quality  of  brass  or  bronze,  the  metal  being  cast  in  this  condition 
and  not  malleableized.  One  of  the  prominent  features  claimed  for 
this  wheel  is  that  it  will  not  blister,  form  a  groove  or  form  an  arc. 
The  company  guarantees  the  bushings  of  its  wheels  to  run  7  000  miles 
without  any  repairs.  Wheels  are  now  in  use  that  have  already  run  9,000 
to  10,000  miles,  and  are  still  giving  satisfaction.  The  rail  joint  shown  by 
ihiscompany  is  a  new  departure  in  joints,  and  makes  apractically  con- 
tinuous rail.  To  make  the  joint,  the  company  uses  a  portable  cupola  for 
melting  the  metal,  which  is  poured  in  the  mould  around  and  in  the 
joint.  This  metal  possesses  the  rare  quality  of  uniting  with  the  rails 
quite  the  same  as  if  welded.  The  company  has  already  contracted  to 
introduce  this  new  process  on  three  miles  of  track  for  the  Citizens' 
Railway  Company,  of  St.  Louis.  Mr.  Hoffman  did  a  big  business  at 
the  Convention. 

The  Jackson  &  Sharp  Co.,  of  Wilmington,  Del.,  was  represented 
by  Job  H.  Jackson,  president  of  the  company,  and  by  Geo.  E.  Pratt, 
contracting  agent.  The  company  had  on  exhibition  two  cars,  one 
open  eight  seat  vestibule,  which  is  an  entirely  new  feature,  Atlanta  thus 
having  the  credit  of  first  having  it  running  in  its  streets.  The  feature 
of  the  car  is  the  vestibule  ends,  and  the  curtains  on  the  sides  coming 
clear  to  the  floor,  thus   forming,    when  closed,  protection  against 


storms.  The  car  is  mounted  on  the  Peckham  truck,  and  equipped 
with  G.  E.  800  motors.  The  closed  car  is  an  eighteen  foot  body  finished 
in  mahogany,  plate  glass,  and  upholstered  seats  covered  with  plush. 
The  windows  are  equipped  with  roller  curtains,  with  a  patent  device  of 
the  Jackson  &  Sharp  Company,  which  permits  the  curtains  to  remain  in 
any  position  desired.  The  car  has  extra  wide  platforms  and  is  painted 
a  rich  maroon  and  cream.  It  is  equipped  with  Stanwood  steps,  sand 
boxes  and  everything  to  make  it  complete.  It  is  mounted  on  the 
McGuire  truck,  and  equipped  with  Westinghouse  apparatus.  Both  cars 
have  been  in  the  service  of  the  railway  company  in  Atlanta,  and  been 
used  for  conveying  the  city  and  railway  officials  to  different  points  of 
interest  in  and  about  the  city.  The  company  has  built  nearly  300  cars 
within  the  past  eight  months,  and  duplicate  orders  are  constantly  being 
received. 

The  Johnson  Co.,  of  Johnstown,  Pa.,  owing  to  the  fact  that  it 
has  a  large  Southern  business,  with  headquarters  at  Atlanta,  made  a 
good  showing  at  the  Convention.  The  exhibit  included  the  guarantee 
track  construction  which  the  company  insures  for  a  given  percentage. 
This  consists  of  nine  inch  deep  special  work,  with  frogs,  switches  and 
mates,  and  is  intended  to  increase  the  life  of  the  points.  These  plates 
were  made  of  steel  treated  with  the  Harvey  process,  and  were  bedded 
in  babbit  metal,  so  arranged  that  they  can  be  removed  and  new  ones 
substituted,  without  disturbing  the  street  pavement.  In  addition  to 
this  special  work,  rail  sections  were  shown,  one  of  which  was  ten  and  a 
half  inches  deep.  Alongside  of  it,  on  the  same  board,  were  shown  old 
specimens,  which  were  formerly  in  general  use,  which  were  less  than 
half  as  high  as  the  modern  types.  Besides  the  rail  exhibit,  the  com- 
pany showed  the  Dupont  truck.  The  special  feature  of  this  truck  is 
the  ease  with  which  the  wheels  can  be  removed.  The  truck  frame  is 
made  of  solid  steel  bars,  and,  although  of  very  massive  construction, 
does  not  weigh  more  than  other  trucks  of  the  same  strength  and  dur- 
ability. The  company  was  represented  by  Daniel  Coolidge  and 
E.  B.  Entwisle,  from  Johnstown;  VV.  W.  Kingston  and  Eugene  Thomas, 
of  the  Atlanta  office  ;  Maj.  H.  C.  Evans,  of  New  York  ;  A.  S. 
Littlefield,  of  Chicago;  E.  O.  Evans,  of  Boston;  O.  C.  Evans,  of  Cin- 
cinnati, and  W.  E.  Boughten,  of  Philadelphia. 


EXHIBITION  BOARD  OF  THE  H.  W.  JOHNS  MANUFACTURING  CO. 

Jas.  F.  McLaughlin,  of  Philadelphia,  captured  every  one's  atten- 
tion with  hisexhibit  at  the  Kimball  House,  where  he  had  on  exhibition 
a  large  model  of  his  newly  devised  method  of  distribution  of  the  current 
for  propelling  street  cars  electrically  by  means  of  a  buried  conductor. 
The  method  of  distribution  consists  of  a  main  tube  of  cast  iron  of  the 
same  height  as  the  rail,  made  in  sections  of  fourteen  feet  each,  which 
are  bolted  on  the  ties  midway  between  the  track  rails.  In  the  center 
of  this  tube  is  placed  the  main  line  conductor  which  is  an  iron  rod,  the 
cross  section  of  which  is  dependent  upon  the  amount  of  power  used. 
This  rod  is  continuous,  and  carries  the  current,  it  is  insulated  from  the 
iron  tube  by  a  bituminous  cement.  The  current  is  distributed  to  the 
car  motor  by  means  of  the  surface  sectional  conductors,  in  conjunction 
with  a  flexible  controlling  device  mounted  between  the  two  car  motors. 
The  controller  carries  two  collectors  in  the  form  of  flat  metal  wheels, 
which  are  in  constant  contact  with  the  sectional  surface  conductor. 
The  electrical  connection  is  made,  the  inventor  claims,  without  the 
use  of  switches,  magnets  or  automatic  devices,  the  method  as  yet 
being  kept  secret,  awaiting  the  granting  of  additional  patents.  The 
inventor  claims  that  there  is  no  possibility  of  "  grounds"  or  short  cir- 
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cuits  between  the  rails  and  the  surface  conductor,  for  the  reason  that 
there  is  no  current  in  the  conductor  except  the  section  directly  under 
the  car.  Mr.  McLaughlin  and  his  associates  say  they  will  be  ready, 
in  a  short  time,  to  equip  roads  with  this  device,  at  a  less  cost  than 
with  the  overhead  system. 

The  New  Haven  Car  Register  Co.,  was  well  represented  by  F. 
Coleman  Boyd,  vice-president,  and  John  S.  Bradley,  secretary.  Sam- 
ples were  shown  of  an  entirely  new  idea  in  the  line  of  registers,  which 
consisted  of  an  appliance  for  registering  three  different  denominations 
of  fares  or  two  fares  and  a  transfer.    This  machine  is  arranged  to  ring 


MCLAUGHLIN'S  CONDUIT  SYSTEM. 


with  the  rod  device  arranged  in  a  very  simple  and  complete  manner, 
or  with  cord,  either  in  combination  or  by  use  of  cords  alone.  In  addi- 
tion to  registering  the  different  denominations  of  fares  separately,  it 
also  totalizes  each  of  the  denominations  separately.  The  resetting 
of  the  register  to  o  and  of  the  number  and  direction  of  the  train  trip 
and  also  the  locking  of  the  machine  so  that  no  fares  can  be  rung  up 
during  the  conductor's  absence,  is  all  accomplished  by  the  operation  of 
one  knob.  The  company  also  manufactures  double  machines  on  the 
same  plan  arranged  for  two  fares  or  one  fare  and  a  transfer.  The  ma 
chines  exhibited  were  finished  in  bronze,  nickel  and  antique  copper  and 
were  all  handsomely  designed.  The  Atlanta  Consolidated  road  has  just 
adopted  this  company's  machines  such  as  were  shown  on  exhibition. 
They  were  also  on  exhibition  cars  of  the  Jackson  &  Sharp,  Brill  and 
other  companies.  The  exhibit  shown  here  was  in  part  the  exhibit 
made  at  the  World's  Fair,  where  this  company  received  the  highest  and 
only  reward  for  stationary  fare  registers,  this  exhibit  having,  of  course, 
all  the  latest  improvements  added,  and  created  universal  admiration. 
Did  you  get  one  of  those  pretty  inkstands  they  were  so  liberal  with  ? 

The  McGuire  Manufacturing  Co.,  Chicago,  exhibited  in  the  hall 
one  pair  of  adjustable  traction  trucks  which  were  sold  to  the  Atlanta 
Consolidated  Street  Railway  Company  and  go  at  once  into  service. 
The  Columbian  car  heater  was  shown  for  cars  having  either  seats 
placed  lengthwise  or  crosswise.  These  are  of  the  self-feeding  type, 
are  supported  above  the  seat  without  cutting  or  injuring  the  car,  are  of 
unique  and  ornamental  design,  and  constructed  with  a  ventilated  jacket 


EXHIBIT  OF  THE  NILES  TOOL  WORKS. 

which  admits  of  passengers  sitting  in  actual  contact  with  the  case  with- 
out burning  or  indeed  any  discomfort.  The  company  took  sev- 
eral orders  at  the  Convention,  and  has  received  orders  up  to  the  time  of 
the  Convention  for  over  500  stoves.  The  company  had  in  operation 
one  pair  of  adjustable  traction  trucks  under  a  thirty  foot  closed  car  body ; 
also  a  Columbian  truck  with  three-quarters  elliptic  springs  which  was 
equipped  with  the  McGuire  Company's  new  air  brake  for  electric  cars. 
This  new  air  brake  was  in  operation  on  one  of  the  Atlanta  Consolidated 
Street  Railway  Company's  cars  and  is  one  of  a  lot  ordered  by  this  com- 
pany. The  brake  was  in  constant  use  during  the  Convention  and  at- 
tracted favorable  comment  from  the  street  railway  men.  The  com- 
pany also  had  in  operation  an  A  I  suspension  truck  under  the  closed, 
eighteen  foot  exhibition  car  of  the  Jackson  &  Sharp  Company,  which 
was  much  admired  for  its  simple  and  substantial  appearance  and  easy 


riding  quality.  The  company  was  represented  by  W.  J.  Cooke,  vice- 
president,  and  J.  A.  Hanna,  sales  agent  of  the  Philadelphia  office. 

William  Wharton,  Jr.,  &  Co.,  Incorporated,  of  Philadelphia,  Pa., 
were  represented  by  Powell  Evans,  from  the  Philadelphia  office.  Their 
exhibit  consisted  of  track  material,  showing  rail  sections,  chairs  and 
brace  tie  plates,  special  work  on  broken  main  line,  crossovers  and 
branch-offs,  also  a  derailing  switch  for  steam  railway  crossings.  A 
Columbian  transfer  table,  of  the  company's  make,  was  also  shown.  A 
marked  feature  of  this  exhibit  was  brake  shoes,  representing  patterns 
in  use  on  various  railways  all  over  the  United  States,  samples  from 
manufacturers,  and  an  exhibit  of  the  company's  own  make  of  shoes. 
This  company  is  very  much  interested  in  producing  the  highest  and 
best  grade  of  shoes  as  regards  material,  and  in  bringing  about  the 
general  adoption  of  a  satisfactory  pattern  as  regards  shape.  It  manu- 
factures shoes  of  the  various  materials  now  in  demand,  and  of  all  pat- 
terns to  fit  the  various  styles  of  trucks  and  wheels.  One  of  the  favor- 
ite types  of  shoes  shown  at  the  Convention  is  made  of  medium  soft 
cast  iron,  with  four  wrought  iron  lugs  inserted,  representing  about  20 
per  cent,  of  the  frictional  face  of  wrought  iron.  This  type  of  shoe  is 
widely  used,  and  has  an  enormously  increased  life  over  all  cast  iron 
shoes,  and  at  the  same  time  causes  no  more  wear  on  the  wheel  than  a 
shoe  made  entirely  of  cast  iron.  Another  point  in  connection  with 
this  type  of  shoe  is  that  it  holds  the  wheel  very  strongly,  and  makes 
it  very  safe  and  easy  for  the  motorman.  The  company's  wooden  face 
shoes  are  now  becoming  widely  known,  and  are  at  present  used  on 
over  fifty  railways  in  this  couutry. 

The  H.  W.  Johns  Mfg.  Co's  exhibit  was  exceptionally  tasty,  and 
attracted  well  merited  attention.  The  prevailing  color  of  the  exhibit 
was  white,  thus  throwing  the  various  samples  into  contrast  with  their 
surroundings.    The  columns  supporting  the  framework  surrounding 
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the  space  were  covered  with  asbestos  manufactured  by  the  company. 
Two  large,  conspicuous  sample  boards  and  numerous  loose  samples 
afforded  an  easy  examination  of  the  display  of  overhead  trolley  line 
insulating  materials,  including  the  frogs,  switches  and  rail  bonds  fur- 
nished by  this  company.  A  model  very  nicely  exhibited  the  applica- 
tion of  the  Grauten  rail  bond  in  practice.  Attention  was  drawn  to  the 
economical  and  practical  qualities  of  the  "  H.  W.  J."  "  Perry  "  and 
Philadelphia  mechanical  clips.  This  material,  as  well  as  the  various 
samples  of  vulcabeston  controller  pieces,  bushings,  commutator  rings 
and  field  magnet  spools  was  fully  described  in  the  new  October  price 
list,  issued  previous  to  the  Convention.  The  vulcabeston  steam  pack- 
ing and  asbestos  pipe  coverings  were  much  in  evidence  and  contributed 
materially  toward  the  decoration  of  the  exhibit.  The  company  pre- 
sented as  souvenirs  buttons  made  of  moulded  mica  bearing  the  in- 
scription "  Atlanta  A.  S.  R.  A.  1894,  H.  W.  Johns  Mfg.  Company  " 
which  were  worn  by  the  delegates  and  others  in  attendance  during 
their  stay.  The  company  was  well  represented  by  W.  F.  D.  Crane  in 
charge  of  the  company's  electrical  department  in  New  York,  Mr. 
Henry  G.  Issertel  and  W.  H.  Gould,  also  of  New  York,  and  Mr.  J.  W. 
Perry,  manager  of  the  electrical  department  of  the  company's  branch 
house  in  Philadelphia.  These  representatives  were  ably  assisted  by 
Mr.  E.  Hatch,  secretary  of  the  Johns-Pratt  Company  and  Mr. 
Herbert  Luscomb  of  Hartford.    (See  illustrations  on  page  740). 

The  Barney  &  Smith  Manufacturing  Co.,  of  Dayton,  O.,  had  on 
exhibition  two  cars,  both  eighteen  feet  inside,  with  four  windows  to 
each  side  with  stationary  sash,  polished  plate  glass  and  curtains  with 
Burrowes  fixtures.  One  of  these  cars  belonged  to  a  lot  for  the  Cincin- 
nati Street  Railway  Company.  It  had  double  automatic  doors  at  both 
ends,  and  square  vestibules  of  the  Cincinnati  pattern  at  motorman's  end 
only.  The  interior  finish  of  this  car  was  natural  cherry  handsomely 
hand  carved  throughout.  The  seats  and  the  backs  were  upholstered 
with  Barney  &  Smith  patent  springs,  and  covered  with  crimson  mohair 
plush.  The  exterior  was  painted  in  a  pleasing  light  yellow,  relieved 
with  a  neat  ornamentation.  The  smoothness  and  beauty  of  the  finish 
attracted  much  attention.  The  other  car  was  one  of  a  lot  of  forty  for 
the  City  Railway  Company  of  Dayton,  O.  This  car  had  also  four 
windows  of  polished  plate  glass  on  each  side,  and  had  a  round  vestibule 
of  the  Barney  &  Smith  pattern  at  the  motorman's  end.  This  vestibule 
feature  attracted  special  attention,  being  constructed  with  sliding 
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curved  sash  and  glass,  thoroughly  protecting  the  motorman  and  giving 
him  a  clear  view  in  every  direction.  This  car  had  double  automatic 
doors  at  the  vestibule  end,  and  a  single  door  at  the  rear  and  placed  to 
one  side  of  the  center,  thus  affording  easy  passage  to  and  from  the 
car  without  having  to  push  through  a  crowd  on  the  platform.  This 
car  was  also  finished  in  natural  cherry  and  the  carving  was  of  special 
design  gotten  up  by  the  designer  of  the  Barney  &  Smith  Company. 
The  seats  and  backs  of  this  car  were  constructed  in  a  similar  manner  tc 
those  of  the  car  for  Cincinnati.  The  covering  was  of  old  green  mohair 
plush.  Both  cars  were  mounted  on  Barney  &  Smith  pattern  trucks 
with  equalizer  coil  springs  and  half  elliptic  body  springs.  These  trucks 
have  a  spring  base  of  thirteen  feet,  and  are  provided  with  an  extension 
brace  for  long  cars.  These  cars  were  used  to  carry  the  crowds  to  and 
from  the  circus  grounds  of  the  Barnum  &  Bailey  circus  on  the  first  day 
of  their  arrival,  and  stood  this  severe  test  in  a  manner  that  reflected 
great  credit  on  their  construction.  The  cars  were  both  equipped 
with  Barney  &  Smith  sand  boxes,  drawbars  and  steps.  The  company 
was  represented  by  A.  M.  Kittredge,  superintendent,  and  J.  M.  Hop- 
kins, contracting  agent. 


Flood  &  Conklin,  of  Newark,  N.  J.,  presented  delegates  with  a 
neat  little  stamp  box. 

Carleton  &  Kissam  presented  to  the  street  railway  men  a  very 
handsome  paper  knife,  which  was  in  great  demand. 

The  Charles  Muiison  Belting  Co.  presented  a  very  handsome 
vest  pocket  memorandum  book  with  a  leather  cover. 

Charles  A.  Schieren  &  Co.  gave  away  a  handsome  little  memor- 
andum book  of  vest  pocket  size,  bound  in  leather  back  and  edge,  with 
celluloid  cover. 

The  H.  W.  Johns  Manufacturing  Co.  called  attention  to  its  ex- 
hibit of  vulcabeston  and  other  materials  by  a  moulded  mica  button, 
intended  for  the  lapel  of  the  coat. 

The  Jewell  Belting  Co.  presented  delegates  with  a  souvenir 
morocco  case,  for  paper  currency,  similar  to  the  one  which  the  com- 
pany has  before  presented  as  a  souvenir. 

The  John  Stephenson  Co.,  found  plenty  of  demand  for  a  very 
serviceable  steel  tape,  which  was  given  away  as  an  advertisement  of  its 
business,  and  as  a  souvenir  of  the  Convention. 

William  S.  Silver  &  Co.,  distributed  a  large  number  of  glass 
fountain  pens,  inside  the  hollow  glass  handle  of  which  was  placed  a 
small  card  calling  attention  to  the  various  supplies  which  they  handle. 

The  New  York  Electrical  Works,  represented  by  C.  W.  Van 
Fleet,  gave  a  little  button  made  of  insulating  material,  such  as  is  used 
in  the  overhead  material  supplied  by  the  company  for  street  railway  use. 

The  Washburn  &  Moen  Manufacturing  Co.,  of  Worcester, 
Mass.,  presented  to  some  of  those  present  a  neat  paper  weight  made  of 
a  section  of  steel  rail,  in  the  center  of  which  was  shown  a  joint  made 
by  the  Keithley  rail  bond. 

Arthur  S.  Partridge,  of  St.  Louis,  presented  three  blue  pencils  in 
a  neat  pasteboard  case,  tor  the  use  of  street  railway  men  in  writing  out 
orders  for  the  street  railway  supplies  for  which  Mr.  Partridge  is  agent, 
and  which  are  enumerated  on  the  pencil  case. 

McNamara  Brothers,  of  Fairhaven,  Vt.,  presented  as  a  souvenir  a 
paper  weight  made  of  a  sample  of  slate  such  as  they  furnish  for  switch- 
board purposes.  On  the  bottom  of  this  paper  weight  was  also  a  card  of 
the  Buyers'  Reference  Company,  of  New  York  City. 

The  Sterling  Supply  &  Manufacturing  Co.,  of  New  York  City, 
gave  away  a  new  style  of  blotter  in  the  shape  of  a  roller,  on  the  ends 
of  which  were  represented  the  face  of  the  Sterling  register,  while  the 
handle  contained  a  brief  mention  of  the  other  goods  which  the  Sterling 
Company  manufactures. 

The  Scarritt  Car  Seat  Co.,  through  Mr.  Nourse,  caused  con- 
siderable excitement  by  the  little  "Coons  in  the  Hole"  puzzle  which  he 
distributed  at  the  Convention  Hall.  It  took  many  of  the  delegates 
several  hours  to  find  out  that  it  was  only  necessary  to  spin  the  little  box 
in  order  to  solve  the  puzzle. 

The  Guarantors  Liability  &  Indemnity  Co.,  of  Pennsylvania, 
presented  a  very  handsome  souvenir  pocketbook,  made  of  morocco, 
calling  attention  to  the  company's  business,  its  various  offices  and 
agents,  and  the  fact  that  the  leading  street  railways  throughout  the  coun- 
try were  insured  in  this  company. 

The  Peckham  Motor  Truck  &  Wheel  Company  distributed  a 
very  handsome  appropriate  souvenir  in  the  shape  of  a  folded  morocco 
book  for  holding  paper  money.  On  the  inside,  which  was  of  light 
colored  leather,  was  stamped  in  prominent  shape  an  illustration  of  one 
of  Mr.  Peckham's  street  car  trucks. 

The  New  Haven  Car  Register  Co.  gave  away  one  of  the  most 
attractive  souvenirs  of  the  occasion.  It  consisted  of  a  handsome  two 
bottle  inkstand  and  pen  tray,  at  the  back  of  which  was  a  shield  con- 
taining a  print  of  the  latest  type  of  New  Haven  register.  In  addition 
to  this,  the  company  also  presented  a  very  serviceable  paper  weight, 
containing  on  one  side  a  bronze  print  of  the  New  Haven  register,  and 
on  the  other  side  a  heavy  plate  mirror.  Both  of  these  souvenirs  were 
much  sought  after  by  delegates. 


The  Sperry  Electric  Kailway  Company's  Exhibit. 


"  Pass  C.  B.  Fairchild  on  Sperry  car  running  between  hotels  and 
Convention  Hall.  This  pass  carries  the  privilege  of  examining  equip- 
ment and  electric  brake  of  Sperry  Electric  Railway  Company. 

"  By  L.  H.  Rogers,  general  manager." 

The  above  kind  invitation  meant  an  examination  of  a  very  inter- 
esting exhibit,  and  one  which  was  decidedly  attractive  to  a  large 
number  of  delegates.  The  Sperry  motor  and  flexible  clutch  have  been 
often  described,  and  nothing  further  need  be  said  here  of  its  peculiar 
advantages.  The  electric  brake,  however,  deserves  more  than  a  pass- 
ing mention,  because  of  its  importance  to  those  operating  electric  rail- 
ways. While  the  idea  of  using  the  stored  energy  of  a  moving  car  to 
destroy  its  own  momentum  is  not  new,  Mr.  Sperry's  special  application 
embodies  many  features  of  practical  interest  and  value.  The  peculiar 
"  feather  bed  "  effect  of  electric  braking  was  illustrated  over  and  over 
again  on  the  grades  of  the  Consolidated  Company's  lines,  and  it  was 
the  universal  verdict  that,  for  emergency  use,  the  Sperry  electric  brake 
certainly  had  many  pronounced  advantages  over  the  hand  brake. 


Walker  Manufacturing  Company. 


The  exhibit  of  the  Walker  Manufacturing  Company  at  the  Exposi- 
tion entrance,  was  one  of  the  finest  and  most  interesting  that  the  dele- 
gates have  had  the  good  fortune  to  examine  in  the  recent  history  of  the 
Association.  The  Walker  Company  has,  for  many  years  past,  taken 
prominent  stand  among  the  cable  railway  builders  and  designers  of 
the  country,  and  its  recent  electric  railway  work  is  the  result  of  a  deter- 
mination on  the  part  of  its  managers  to  acquire  a  reputation  in  this 
larger  field  equal  to  that  gained  in  its  cable  department. 

The  company's  factory  being  especially  designed  for  the  production 
of  heavy  machinery,  we  naturally  find  a  large  dynamo  prominent  in 
the  exhibit.  It  is  a  beautifully  designed  machine,  its  curves  being  not 
only  lines  of  beauty  in  themselves,  but  representing  a  high  degree  of 
mechanical  strength  and  electrical  and  magnetic  efficiency.  The  frame 
is  cast  in  two  parts,  the  lower  carrying  the  armature  bearings  and  an 
outside  pulley  bearing,  together  with  one  yoke  and  two  pole  pieces, 
while  the  upper  half  consists  of  a  second  yoke  with  its  two  pole  pieces, 
which  is  firmly  bolted  to  the  body  of  the  machine.     The  armature  is 
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of  large  diameter  and  low  resistance,  and  has  a  cooling  surface  so  large 
as  to  enable  the  machine  to  stand  an  overload  of  50  per  cent,  without 
injury.  The  company  exhibits  only  belt  driven  generators,  but  builds 
"In  addition  several  types  of  direct  connected  steam  generators. 

The  special  point  of  interest  to  visitors  was  not,  however,  the 
generators,  excellent  though  these  were.  The  motor  truck  exhibited 
by  the  Walker  Company  embodies  so  many  new  features  of  value  to 
street  railway  operators  that  their  attention  was  concentrated  upon 
this — one  of  the  most  promising  motors  of  the  present  day.  The  first 
thing  to  be  noticed  by  the  spectator  was  the  form  of  a  burly  negro, 
visible  over  the  heads  of  the  crowds  surrounding  the  exhibit,  dancing 
up  and  down  apparently  on  air,  but  really  on  a  flexibly  suspended 
motor  on  the  truck.  This  flexible  suspension  differs  from  that  of 
other  companies,  in  that  the  axles  have  to  directly  support  little  more 
than  the  weight  of  a  U  frame,  at  the  ends  of  which  the  motor  is  swiv- 
eled  at  its  center.  The  forward  end  of  the  motor  is  spring  supported, 
the  flexible  springs  resting  on  the  truck  frame,  while  the  rear  end  is 
also  supported,  the  flexible  springs  being  carried  in  the  U  frame.  In 
consequence  of  this  peculiar  method  of  support,  it  is  claimed  that  both 
the  "sledge  hammer  blow  "  and  the  "  inertia  blow  "  at  the  rail  joint  are 
greatly  lessened,  and  the  life  of  the  track  and  of  the  cars  prolonged. 
The  motor  itself  is  simple  in  design,  many  of  the  best  features  of 
other  motors  being  found  in  its  construction. 

The  series  multiple  controller  was  also  on  exhibition  and  is  re- 
markably simple  in  design,  its  chief  feature  of  novelty  being  the 
method  of  dividing  up  the  destructive  spark  occurring  at  certain 
changes  of  position  by  means  of  a  "series  break,"  the  result  being  that 
the  most  rapid  movement  of  the  controller,  when  current  is  on,  fails  to 
produce  more  than  a  slight  and  entirely  harmless  spark. 

The  company's  printed  matter  was  exceptionally  complete.  A 
handsome  catalogue  on  "  Direct  Current  Power  Generators,"  another 
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on  "  Electric  Railway  Equipment,"  and  another  containing  excellent 
"  Rules  and  Tables  on  Electric  Railway  Work,"  were  valuable  and  in- 
teresting for  reference.    Small  pamphlets  describing  the  fine  machine 
shops  of  the  company,  and  its  Hoosick  Falls  railway  installation, 
together  with  commendatory  letters  from  the  West  Chicago  Street  Rail- 
road Company,  Lemuel  William  Serrell  and  others,  were  also  dis- 
tributed.    The  company  was  represented  at  the  Convention  by  Pro- 
fessor S.  H.  Short,  its  electrician,  and 
by    Wm.    H.   Bone,  General  Manager, 
H.  McL.  Harding,  Eastern  agent,  B.  N. 
Barr  and  James  Atkinson,  Central  agents, 
Frank  Kohler  and  Edward  Kohler,  West- 
ern agents,  and  R.  N.  Baylis,  who  was  in 
charge  of  the  exhibit. 


The  General  Electric  Company. 


The  General  Electric  Company  was  prominently  located  at  the  Con- 
ven  ion,  and  its  exhibit  was  arranged  with  the  taste  and  skill  for  which 
the  company  and  its  predecessors  have  always  been  noted.  The  prin- 
cipal exhibit  was,  in  a  sense,  the  street  railway  system    of  Atlanta 


The  Peckham  Company's 
Exhibit. 


  '  ~ 

The  two  fine  motor  trucks  exhibited 
by  the  Peckham  Motor  Truck  &  Wheel  {V'k!v 
Company  did  not  arrive  at  the  Conven- 
tion until  Thursday,  owing  to  unusual 
and  most  vexatious  delays  in  transit,  and 
many  of  the  delegates  therefore  missed 
the  opportunity  of  seeing  this  most  in- 
teresting exhibit.  It  is  not  often  possible 
to  examine  the  General  Electric  and  West- 
inghouse  motors  mounted  on  trucks  of 
the  same  general  type,  but  specially 
adapted  for  their  individual  peculiarities, 
so  close  together  and  so  intimately  as 
was  the  case  with  the  Peckham  exhibit. 

The  general  impression  given  by  the 
Peckam  motor  trucks  was  one  of  solidity 
and  strength — a  strength  sufficient  to 
carry  any  burdens  which  might  be  placed 

upon  them.  This  impression  is  largely  due  to  the  use  of  "  cantilever 
bridge  truss  "  construction,  by  which  it  is  claimed  that  great  strength 
is  gained  with  the  least  weight  of  material.  At  the  same  time,  the 
Peckham  trucks  appear  to  the  casual  observer  to  be  almost  made  up  of 
springs,  so  carefully  is  this  most  important  condition  of  "perfect 
flexibility  "  provided  for. 

The  Westinghouse  motors,  which  were  of  the  latest  type,  were  sus- 
pended from  longitudinal  channel  bars  running  over  the  motor  and 
resting  on  the  truck  frame  through  spiral  springs — a  neat  and  ingenious 
device.  The  General  Electric  motors  were  fastened  to  the  truck  by 
means  of  the  peculiar  and  well  known  methods  of  support  devised  by 
the  General  Electric  Company. 

The  Sperry  car,  exhibited  at  the  Convention,  Vas  also  mounted 
upon  Peckham  trucks  which  had  been  specially  adapted  by  the  Peck- 


GENERAL  VIEW  OF  PECKHAM   MOTOR  TRUCK  &  WHEEL  CO.'S  EXHIBIT 


ham  Company  for  the  single  motor  equipment  advocated  by  the  Sperry 
Company,  including  the  flexible  clutch,  electric  brake,  etc.  The  elegant 
car  body  exhibited  by  the  Jackson  &  Sharp  Company  was  also  mounted 
on  a  Peckham  truck,  and  these  two  cars,  in  service,  were  fine  illustra- 
tions of  the  smooth  and  easy  riding  possible  with  well  devised  and 
flexible  trucks. 

The  company  was  ubiquitous  at  the  Convention  through  Mr.  E. 
Peckham,  president;  Mr.  W.  E.  Cooke,  engineer,  and  Mr.  W.  H. 
Wilkinson,  superintendent. 


GENERAL  ELECTRIC  CO 'S  EXHIBIT. 

itself,  on  which  a  large  number  of  the  company's  motors  and  dynamos 
are  in  service.  Such  of  the  cars  of  the  Atlanta  Consolidated  Street 
Railway  Company  and  the  Atlanta  Traction  Company  as  were  equip- 
ped with  the  latest  General  Electric  apparatus,  were  indicated  by 
means  of  prominent  signs  on  the  cars. 

In  the  exhibition  hall  ample  opportunity  was  afforded  the  delegate 
for  a  close  and  critical  examination  of  the  company's  apparatus  in 
every  department  of  its  street  railway  business. 
The  G.  E.  800  motor  was  shown,  both  complete 
and  dissected,  together  with  a  partially  wound 
armature,  separate  armature  coils  and  a  com- 
plete, as  well  as  a  dissected  commutator,  separate 
gears,  pinions,  etc.  The  "  Form  K."  controller 
was  also  much  in  evidence,  its  special  feature  being 
the  magnetic  blowout  principle,  by  means  of  which 
the  destructive  spark  inside  the  controller  box  is 
reduced  to  a  minimum  and,  in  fact,  almost  com- 
pletely destroyed.  The  rheostatic  controller  for 
single  motor  car  equipment,  known  as  "Form  K 
R"  and  which  has  the  same  style  of  cylinder, 
blowout  and  contact  fingers  as  the  K  controller, 
was  also  shown.  All  of  the  General  Electric  de- 
vices for  the  handling  of  electric  arcs,  including 
switches,  fuses,  lightning  arresters  etc.,  involve 
the  magnetic  blowout  principle.  The  most  recent 
form  of  the  trolley  base  was  exhibited,  the  changes 
from  the  type  shown  at  the  Milwaukee  Convention 
being  comparatively  slight. 

Among  the  most  interesting  exhibits,  were  the 
fine  station  switchboard  sections  in  the  center  of 
the  General  Electric  space.  They  included  a  400 
ampere  generator  panel,  a  i.ooo  ampere  genera- 
tor panel,  and  a  "  total  current"  panel  fitted  with 
one  5,000  ampere  Thomson  recording  wattmeter 
and  one  5,000  ampere  Weston  ammeter,  one  1,200 
ampere  feeder  panel  with  lightning  arrester,  two 
1,200  ampere  feeder  panels  of  different  types,  a 
750  voltmeter  on  bracket  and  a  600  ampere  equal- 
izing switch  pedestal.  The  generator  and  feeder 
panels  are  made  of  various  capacities  to  suit  different 
plants,  and  are  so  designed  and  proportioned  that 
they  may  be  installed  side  by  side  in  any  number, 
and  readily  interconnected  so  as  to  form  a  com- 
plete, fireproof,  accessible,  compact  and  hand- 
some switchboard.  Another  illustration  of  the 
value  and  efficiency  of  the  magnetic  blowout  principle,  was  shown  in  a 
3,000  ampere  fuse  box,  together  with  a  fuse  blown  at  the  Kent  Avenue 
Brooklyn,  station,  on  4,400  amperes  at  550  volts.  When  the  destructive 
effect  ordinarily  accompanying  the  blowing  of  fuses  at  500  volts  is  con- 
sidered, as  well  as  the  enormous  current  flowing  in  the  circuit  above 
referred  to,  this  clearly  ruptured  fuse  seems  to  be  an  unanswerable 
argument  for  the  magnetic  blowout. 

Samples  of  underground  feeder  tubing,  and  models  of  junction 
boxes  and  taps  clearly  showing  the  ingenious  principles  first  devised 
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by  Mr.  Edison  for  underground  work,  were  prominent  in  the  exhibit. 
The  company  issued  a  special  pamphlet  devoted  to  the  application  of 
the  three  wire  system  to  street  railway  lines. 

In  the  department  of  line  appliances,  the  company  lays  special 
stress  on  the  advantage  of  having  the  tongues  and  runways  of  frogs, 
crossing,  etc.,  in  the  same  horizontal  plane  as  the  trolley  wire,  and  it 
has  designed  its  material  with  a  view  to  resisting  the  tendency  to  bend- 
ing produced  by  offsetting  the  trolley  wire  below  the  line  of  the  frog 
pans.  V,  right  hand,  left  hand  and  drawbridge  frogs  and  adjustable 
crossings  were  shown,  the  latter  designed  for  any  angle  from  30  to  go 
degs.  In  the  flexible  bracket  suspension,  the  shock  of  the  trolley 
striking  the  ears  is  avoided.  The  additional  advantage  of  double  insu- 
lation is  another  feature  of  this  device.  It  is  made  for  one  and  a  half 
or  two  inch  pipe,  and  for  all  sizes  and  forms  of  wooden  or  iron  poles. 

Ten  "  Thomson  '93"  arc  lamps  were  shown,  connected  in  series 
and  operating  from  the  railway  lines.  These  lamps  are  especially  de- 
signed for  use  in  car  houses,  power  houses,  or  wherever  it  is  desirable 
to  light  from  the  500  volt  circuit.  In  addition  to  the  wattmeter  on  the 
total  current  panel  board,  a  portable  one  was  shown,  designed  for  test- 
ing a  moving  car,  and  so  supported  in  the  case  that  it  is  protected  from 
vibrations  and  reads  as  accurately  as  if  mounted  on  a  solid  foundation. 

Pamphlets  and  circulars  of  the  General  Electric  Company  were  dis- 
tributed at  Convention  Headquarters  at  Machinery  Hall  and  elsewhere, 
as  follows:  "  Standard  Apparatus  for  Electric  Railway  Service,"  "  Elec- 
tric Underground  Tubing  for  Railroad  Feeders,"  "  Three  Wire  System 
for  Electric  Railways,"  "  Form  '  K'  Generator  Panels  for  Electric 
Railways,"  "  Feeder  Panels  for  Electric  Railways,"  "  Supply  Material 
Catalogue  No.  7,504,"  "  Thomson  '93  Railway  Arc  Lamps,"  "  Thom- 
son Recording  Wattmeters." 

The  company  was  represented  at  the  Convention  by  W.  J.  Clark, 
general  manager  railway  department,  and  A.  K.  Bavlor,  from  the 
New  York  office,  J,  R.  Lovejoy,  W.  B.  Potter,  H.  C.  Wirt  and  G.  E. 
Hoffman,  of  Schenectady,  T.  P.  Bailey,  of  Chicago,  H.  J.  Crowley,  of 
Philadelphia,  Geo.  Rosenthal,  of  St.  Louis,  F.  M.  Kimball,  of  Boston, 
and  H.  H.  Corson,  of  Nashville. 


Empire  State  Radial  Truck  at  the  Convention. 


The  continual  change  necessary  in  electric  street  railways  to  meet 
the  increased  requirements  of  the  service  is  exemplified  in  the  changes 
made  within  the  past  few  years,  in  the  cars  employed  on  the  roads. 


In  the  use  of  these  trucks  it  is  advised  that  the  motors  be  placed  on 
the  inside  axles,  as  with  any  dirt  or  snow  on  the  rails,  the  forward 
wheels  will  cut  and  clean  it  away,  leaving  the  train  clear  for  the  rear 
driving  wheels.  With  the  peculiar  form  of  attaching  the  motors,  all 
the  weight  is  put  upon  the  driving  wheels,  thus  obtaining  such  traction 
that  a  car  mounted  on  these  trucks  can  readily  ascend  a  13^ 
per  cent,  grade.  The  wheels  are  the  same  size,  and  by  having  all 
the  axles  turned  and  key  seated,  when  the  drivers  are  partially  worn 
out,  the  idle  wheels  can  be  transferred  to  take  the  place  of  the 
drivers,  thus  insuring  longer  life  for  the  wheels.  The  car  body  rests 
on  a  center  plate  and  radiates  from  a  kingbolt,  and  the  truck  can  freely 
curve  without  any  undue  wear  or  strain  on  flanges  of  wheels,  and  with 
absolutely  no  danger  of  climbing  the  rails. 

The  trucks  are  constructed  with  a  short  wheel  base,  thus  enabling 
them  to  curve  around  thirty-five  foot  radius  curves.  Any  of  the  present 
form  of  motors  can  be  attached,  and  can  be  examined  and  repaired 
without  in  any  wise  disturbing  either  the  car  body  or  any  part  of  the 
truck. 

The  Empire  State  radial  truck  is  now  in  practical  operation  on 
several  leading  roads,  and  giving  complete  satisfaction,  so  that  it  is  no 
experiment.  It  is  especially  adapted  to  suburban  lines,  and  can 
successfully  carry  double  deck  or  observation  cars.  The  wheels  and 
axles  and  all  wearing  parts  are  interchangeable  with  the  single  trucks, 
made  by  the  Taylor  Electric  Truck  Company.  The  Taylor  Electric 
Truck  Company,  fully  warrants  the  Empire  State  radial  truck,  as 
being  of  the  best  material  thoroughly  and  substantially  built,  the  springs 
made  of  the  best  crucible  spring  steel,  and  tested  to  meet  all  require- 
ments of  the  severest  service,  and  all  parts  made  and  put  together  in  a 
first  class  workmanlike  manner. 


Westinghouse  Electric  &  Manufacturing  Co. 


The  affairs  and  interests  of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  of  Pittsburgh,  Pa.,  were  looked  after  at  the  Con- 
vention by  W.  C.  Clark,  general  agent,  Pittsburgh;  W.  F.  Zimmer- 
man, assistant  general  manager  New  York;  C.  A.  Bragg,  manager  of 
the  Philadelphia  office;  B.  F.  Stewart,  manager  of  the  Chicago  office; 
G.  Pantaleoni,  manager  of  the  St.  Louis  office;  D.  A.  Tompkins,  man- 
ager of  the  Charlotte  office;  A.  J.  Wurts,  E.  H.  Heinrichs,  J.  A. 
Rutherford,  J.  R.  Gordon,  W.  S.  Brown,  and  other  gentlemen  from 
the  home  office  in  Pittsburgh. 


THE  EMPIRE  STATE  RADIAL  TRUCK. 


The  ordinary  sixteen  foot  body  horse  cars  were  deemed  ample  at 
first  to  meet  all  requirements,  but  as  travel  increased  eighteen  foot,  then 
twenty  foot,  and  later  twenty-one  foot  and  twenty-two  foot  cars  were 
found  necessary.  As  the  majority  of  electric  railways  have  curves  of 
from  thirty-five  foot  to  forty-five  foot  radius,  the  wheel  base  of  the 
trucks  could  not  be  lengthened  proportionately,  with  the  length  of  the 
car  bodies.  lu  consequence  a  large  number  of  electric  street  railways 
are  to  day  using  cars  with  an  overhang  so  great,  that  when  the  rear 
platform  of  a  closed  car  is  loaded,  or  the  two  rear  seats  for  smokers  in 
an  open  car,  the  strain  on  the  motors  is  unevenly  distributed.  The 
rear  motor  endures  all  the  weight  and  strain  of  propulsion,  while  the 
forward  motor  is  spinning  the  wheels  and  grinding  them  away  without 
moving  the  car. 

The  use  of  trailers  gives  an  additional  carrying  capacity,  but  are 
not  generally  liked  by  street  railway  managers  or  by  the  public,  while 
requiring  the  expense  of  an  additional  man. 

For  some  time  double  trucks  have  been  used  under  long  cars,  as  a 
solvent  for  the  difficulties  referred  to  before,  and  various  forms  are  now 
on  the  market.  We  show  in  the  cut  a  new  double  truck  for  long  cars 
made  by  the  Taylor  Electric  Truck  Company,  of  Troy,  N.  Y.,  and 
called  by  its  makers  the  Empire  State  radial  truck. 

As  can  be  plainly  seen  this  truck  is  simple  in  its  construction,  using 
the  old  and  tried  principles  of  steam  railway  truck  construction,  having 
two  independent  sets  of  springs,  the  set  over  the  journal  boxes  to  over- 
come the  shock  and  pound  on  rail  joints,  switches,  etc.,  and  the 
car  body  riding  on  full  elliptic  springs,  thus  insuring  easy  riding,  while 
no  shock  can  be  transmitted  to  the  car  from  the  roadbed.  As  the 
frame  is  constructed  of  steel  solidly  riveted  together,  using  the  Master 
Car  Builders'  standard  jaw  and  journal  box,  and  the  journals  running  in 
anti-heating  bearings,  they  are  absolutely  safe  to  run  forty  to  fifty 
miles  per  hour,  and  on  large  curves  about  75  and  100  ft.  radius, 
it  is  not  necessary  to  slow  down  the  speed,  thus  saving  time  and 
power. 

The  brakes  are  the  simplest  form  of  levers,  can  be  adjusted  in  five 
minutes  time  to  take  up  all  wear,  and  are  arranged  to  equalize  so  that 
the  pressure  is  applied  to  all  wheels  at  the  same  time;  thus  the  car  can 
be  stopped  as  easy  again  as  a  single  truck,  as  the  brakes  are  applied 
uniformly  on  the  eight  wheels  in  place  of  four  wheels. 


There  were  two  distinctive  features  of  the  company's  representa- 
tion of  apparatus,  an  exhibit  of  its  machinery  in  practical  service,  and 
a  special  exhibit  in  the  company's  headquarters  at  the  Aragon  Hotel, 
of  some  experiments  demonstrating  the  principles  upon  which  is  based 
the  Wurts  system  of  protecting  lines  and  apparatus  against  lightning. 

The  principal  feature  of  the  operating  machinery  was  the  great 
700  h.  p.  generator  directly  connected  to  a  compound,  condensing  Cor- 
liss engine  in  the  station  of  the  Atlanta  Consolidated  Street  Railway. 
This  machine,  running  at  eighty  revolutions,  produces  a  current  of 
about  1,000  H.  P.  This  direct  connected  apparatus  was  started  up  the 
day  before  the  Convention  convened,  in  the  presence  of  an  assembly 
of  invited  guests,  a  baby  son  of  Joel  Hurt,  president  of  the  Consoli- 
dated Company,  having  technically  opened  the  throttle  to  set  things  in 
motion.  When  young  Master  Hurt  had  performed  his  duty,  Chief 
Engineer  Elliott  took  things  in  hand,  and  under  his  skillful  guidance, 
the  immense  machine  was  put  into  full  operation  without  a  hitch  or 
trouble  of  any  sort,  the  great  fifty  ton  wheel  gaining  its  momentum 
rapidly  and  smoothly.  Besides  the  generator  there  were  two  400  H.  P., 
belted  generators  in  the  same  station.  These  had  been  doing  the  work 
before  the  big  machine  was  started. 

About  fifteen  cars  in  Atlanta  are  equipped  with  Westinghouse 
motors  and  five  new  equipments,  which  had  just  arrived,  were  exhibited 
at  the  Convention  Hall. 

The  exhibit  in  parlor  164  was  purely  technical.  With  the  neces- 
sary apparatus,  brought  from  Pittsburgh,  A.  J.  Wurts  made  some 
unique  experiments,  illustrating  the  principles  upon  which  is  based  his 
system  of  protection  against  lightning.  He  showed  that  a  discharge 
could  be  made  over  a  surface  with  far  greater  ease,  and  therefore  over 
a  far  greater  distance,  than  over  an  air  space.  Based  upon  the  dis- 
covery of  this  fact,  he  has  invented  a  lightning  arrester  to  discharge 
over  a  surface,  but  so  constructed  that  no  arc  can  form.  He  also 
showed  by  experiment  that  the  tendency  of  cumulative  charges  to 
discharge  was  more  than  erratic  as  to  the  location  along  the  line  where 
the  discharge  was  likely  to  take  place.  Sometimes,  with  a  tremendous 
charge,  there  are  points  where,  nevertheless,  there  is  little  or  no  ten- 
dency to  discharge.  Therefore  with  one  arrester  that  might  by  chance 
be  at  some  neutral  point  a  most  destructive  charge  might  not  be  in  the 
least  interfered  with  until  it  had  destroyed  a  lot  of  apparatus  and  done 
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other  damage.  Mr.  Wurts  has  devised  a  system,  and  invented  a  series 
of  appliances,  and  has  developed  a  knowledge  of  the  action  of  cumu- 
lative charges,  and  by  the  application  of  all  of  these  together  it  is 
claimed  the  possibility  of  damage  is  reduced  to  practically  nothing. 
The  importance  of  such  a  development  is  very  much  emphasized 
by  the  necessity  of  better  protection  than  has  been  heretofore  possible 
in  cases  of  long  distance  transmission  and  very  high  pressure  currents. 
If  Mr.  Wurts'  appliances  and  system  accomplishes  what  is  claimed  for 
them,  then  he  has  done  an  important  service  to  all  users  of  electrical 
apparatus.  Mr.  Wurts  lays  stress  upon  the  statement  that  his  appli- 
ances and  system  may  both  together  be  of  little  service  unless  they  are 
intelligently  applied  with  a  knowledge  of  the  very  numerous  peculiarities 
of  the  actions  of  disruptive  discharges.  It  is  to  the  task  of  discovering 
and  classifying  these  peculiarities  that  Mr.  Wurts  has  devoted  his  time 
now  for  several  years,  both  in  the  laboratory  and  in  the  study  of  plants 
in  practical  operation.  Some  of  the  results  of  his  study  have  been  in- 
corporated in  a  lecture  which  he  delivered  by  invitation  before  the 
American  Institute  of  Electrial  Engineers.  He  has  been  awarded  by 
the  Franklin  Institute  the  John  Scott  legacy  medal  for  his  discoveries 
in  electrical  science,  and  for  his  inventions. 


Exhibit  of  the  Paige  Iron  Works. 


One  of  the  largest  exhibits  at  the  Convention  was  that  of  the  Paige 
Iron  Works,  of  Chicago,  whose  exhibit  occupied  1,200  ft.  of  space  in 
the  center  of  the  Exhibition  Hall.  This  company  exhibited  special 
track  work,  such  as  switches,  frogs,  curves  and  crossings  made  of  both 
girder  and  T  rail.  The  feature  of  the  exhibit  was  a  section  of  track 
using  a  seventy-two  pound  Shanghai  T  rail  made  by  the  Illinois  Steel 


EXHIBIT  OF  TRACK  CONSTRUCTION  BY  THE  PAIGE 
IRON  WORKS. 

Company,  of  Chicago,  placed  on  Daniel  steel  ties  with  broken  stone 
concrete  foundation  and  brick  paving,  illustrating  the  "  all-steel  track" 
construction  of  the  Terre  Haute  Electric  Railway,  of  Terre  Haute, 
Ind.,  and  conclusively  demonstrating  the  practicability  of  T  rail  for 
paved  streets. 

In  connection  with  this  Terre  Haute  work,  the  Paige  Iron  Works 
showed  the  Wheeler  suspension  rail  joint,  which  is  also  used  by  the 
Terre  Haute  Company.  A  clever  device  for  a  three-way  switch  was  also 
exhibited.  This  is  a  device  for  accomplishing  the  switching  to  any  one 
of  the  three  tracks  without  danger  of  derailment.  Two  styles  of  steam 
and  street  railway  crossings  were  also  shown.  One  of  these  devices 
was  so  constructed  as  not  to  disturb  or  affect  the  steam  road  in  any 
way,  and  yet  provides  a  perfect,  easy  riding  crossing.  The  company 
has  furnished  a  number  of  cities  with  this  same  T  rail  construction  in 
various  weights  of  thirty  pounds  upward.  The  girder  rail  switches 
shown  are  similar  in  construction  to  those  furnished  the  Chicago  City, 
Chicago  General  Electric,  and,  in  fact,  most  of  the  Chicago  roads. 

This  company  also  showed  views  of  cable  work  done  for  the  West 
Chicago,  one  view  showing  a  piece  of  special  cable  work  recently  made 
for  the  West  Side  Company,  of  Chicago,  for  its  tracks  on  Washington 
Street  near  the  tunnel,  where  they  change  from  the  West  Side  to  the 
State  Street  cable.  The  company  was  represented  by  Mr.  A.  W.  Paige, 
president,  and  Mr.  E.  S.  Nethercut,  engineer. 


The  Local  Committee. 


The  thanks  of  the  attendants  at  Atlanta  are  certainly  due  the 
local  committee  for  the  care  paid  by  them  to  all  present.  No  effort  was 
spared  by  these  gentlemen  to  make  the  time  of  all  pass  agreeably,  and 
we  cannot  speak  too  highly  of  their  work.  William  W.  Kingston, 
Ernest  Woodruff,  Eugene  P.  Thomas  and  S.  A.  Trawick  were  particu- 
larly assiduous  in  attending  to  the  wants  of  the  delegates. 


The  J.  G.  Brill  Company's  Exhibit. 


The  J.  G.  Brill  Company,  the  well  known  car  and  truck  makers  of 
Philadelphia,  made  one  of  its  characteristic  exhibits,  both  inside  and 
outside  the  exhibition  hall.  There  were  in  operation  on  the  tracks  of 
the  Atlanta  Consolidated  Street  Railway  Company  three  elegant  and 


GENERAL  VIEW  OF  J.  G.  BRILL  CO-'S  EXHIBIT. 

entirely  different  types  of  motor  cars.  All  attracted  considerable  atten- 
tion, notably  the  Coronado  railroad  car,  built  by  the  Brill  Company . 
for  Coronado  Beach,  Cal.,  and  which  is  shown  in  the  accompanying 
illustration.  This  car  is  called  a  combination  car,  combining  open  and 
closed  features.  The  finish  is  elaborate  and  beautiful.  The  woodwork 
is  in  solid  mahogany,  hand  carved,  the  ceiling  is  decorated  in  trans- 
parent green,  and  the  seats  and  backs  are  handsomely  upholstered.  This 
car  attracted  especial  attention,  and  finds  its  place  in  cities  where  there 
is  a  uniformity  of  climate,  like  those  in  lower  California  or  other 
Southern  states. 

Another  car  represented  in  operation  was  a  twenty  foot  motor 
car,  mounted  on  Brill's  well  known  Eureka  maximum  traction  trucks. 
The  ease  of  riding  of  this  car  was  its  notable  feature,  and  as  the  Brill 
Company  is  constructing  some  200  odd  cars  of  this  same  pattern  for 
the  New  Orleans  Traction  Company,  it  is  unnecessary  for  us  to  say 
that  its  type  is  popular  and  is  approved  by  the  best  street  xailway 
operators.  It  is  an  unusually  handsome  car,  and  up  to  Brill's  high 
standard  of  excellence. 

Another  car  shown  by  Brill  was  a  beautiful  eighteen  foot  motor 
body,  finished  in  mahogany  and  handsomely  upholstered,  this  car  being 
mounted  on  Brill  No.  21  B  independent  rigid  truck.  The  car  carried 
many  delegates  to  and  from  the  Convention  Hall,  and  a  most  favorable 
universal  impression  was  created  as  to  the  style  and  workmanship  dis- 
played by  the  builders. 

The  Brill  electric  sweeper,  equipped  with  Westinghouse  motors, 
was  on  exhibition  at  the  hall,  and  on  the  track  where  current  could  be 
optained  to  show  its  working  qualities.  The  manner  in  which  it  made 
the  dust  fly  from  the  crowded  roadbed,  and  to  about  eighteen  feet  out- 
side the  rail  line,  created  the  impression  that  it  would  handle  a  snow 
storm  and  drifts  to  best  possible  advantage. 


BRILL  EXHIBITION  CAR. 

Inside  the  Convention  and  Exhibition  Hall  the  Brill  Company  made 
a  prominent  and  attractive  display.  There  was  on  exhibition  a  frame- 
work consisting  of  an  end  of  a  car,  two  windows,  and  platform.  On 
this  framework  were  mounted  all  the  appliances  which  could  be  called 
for  by  any  railroad.  A  movable  vestibule,  Brill  track  scrapers,  Brill 
rotary  gong.  Brill  life  guard,  Brill  sand  box,  Brill  ratchet  brake  lever, 
and  brake  windlass,  Brill  gates,  radiating  drawbars,  etc.    The  impor- 
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tance  of  this  exhibit  was  brought  home  to  the  delegates  with  peculiar 
force,  as  they  were  thus  able  to  examine  in  one  spot  all  of  the  many 
improvements  that  can  be  applied  to  electric  cars,  according  to  the 
demands  of  service.  There  was  also  on  exhibition  a  Brill  car  jack,  the 
Eureka  maximum  traction  truck,  and  the  Brill  No.  21  B  truck,  on 
which  we  will  not  dilate,  as  their  many  good  qualities  are  well  known. 

The  Brill  parlor  at  the  Aragon  was  an  Important  evidence  of  the 
company's  presence  as  it  was  occupied  incessantly  by  the  many  friends 
of  the  Brill  Company  who  were  anxious  to  pay  their  respects  to  Jno  A. 
Brill,  the  genial  vice-president  of  the  company,  and  his  corps  of  assis- 
tants, Samuel  M.  Curwen,  Wm.  H.  Heulings,  Frank  E.  Randall, 
Western  selling  agent,  Geo.  M.  Haskell,  Eastern  selling  agent,  and 
M.  E.  Curwen. 

 a  n>  ■   

The  Sterling  Supply  &  Manufacturing  Company. 


The  two  most  important  desiderata  in  street  railway  operation, 
from  a  stockholder's  standpoint,  are  undoubtedly  as  follows: 

1st,  to  secure  all  the  money  paid  as  fare  by  passengers,  and, 

2d,  from  these  receipts  to  keep  as  much  as  possible  for  dividends; 
in  other  words,  not  to  pay  out  any  more  than  is  actually  required  for 
the  operation  of  the  road. 

All  unnecessary  expenses  of  operation  are  a  direct  loss  to  the 
stockholders. 

To  assist  street  railway  managers  in  securing  these  sine  qnd  non  of 
success  is  the  object  of  the  Sterling  Supply  &  Manufacturing  Com- 
pany of  New  York.  The  use  of  this  company's  register  insures  the 
former  result,  and  the  adoption  of  the  Sterling  standard  fender  will 
prevent  the  introduction  of  that  often  very  considerable  item  of  ex- 
penditure— the  sums  paid  out  in  damage  suits  for  accidents  to  persons. 
It  is  this  last  item  that  often  makes  the  difference  between  a  surplus 
and  a  deficiency,  and  decides  the  question  as  to  whether  a  road  shall 
be  a  financial  failure  or  not  to  its  owners. 

The  Sterling  register  has  a  national  reputation  in  being  the  design 
of  John  B.  Benton,  the  pioneer  jin  the  register  business,  whose  fun-: 
damental  patents  for  stationary  registers  are  the  property  of  the  Ster- 
ling Company.  Some  of  these  registers  have  been  in  daily  use  on 
the  Third  Avenue  Railway,  of  New  York  City,  since  1875,  showing  an 
excellent  record  for  durability  and  efficiency.  The  Sterling  numeral 
registers  have  also  been  in  use  on  the  Twenty-third  Street  Railway 
for  ten  years,  and  in  a  slightly  different  form  have  been  adopted  as 
standards  on  the  Broadway  Cable  Railway,  of  New  York,  and  the 
New  Orleans  Traction  Company. 

Among  its  recent  sales  of  registers  the  company  mentions  a  large 
order  from  the  Columbia  Railway  Company,  of  Washington,  D.  C, 
also  one  from  the  Metropolitan  Traction  Company,  of  New  York,  for 
the  equipment  of  all  the  cars  of  the  Columbus  Avenue  line  of  that 
company.  The  company  has  also  received  a  number  of  additional 
orders  from  Yonkers. 

The  Sterling  fenders  have  shown  an  equally  high  record  in  prac- 
tice. The  Third  Avenue  Railway  Company,  of  New  York,  early 
adopted  them  as  standard  for  all  of  its  cable  cars,  and  the  results 
secured  on  that  line  have  been  of  a  most  satisfactory  character.  The 
fender  has  never  yet  failed  to  do  its  duty  in  preventing  a  person  from 
getting  under  the  wheels  of  a  car. 

The  investigation  of  the  engineers  of  the  Broadway  line  on  the 
fender  question  covered  a  long  period,  and  that  the  same  device  was 
adopted  by  them  speaks  volumes  for  its  merits.  The  conditions  on 
Broadway  are  particularly  arduous,  as  our  readers  well  know,  and 
any  device  adopted  there  is  only  put  in  service  after  a  most  rigorous 
investigation  of  all  existing  types  of  apparatus. 

A  description  of  the  Sterling  Company's  business  would  not  be 
complete  without  mention,  also,  of  its  well  known  sand  box.  This 
naturally  accompanies  the  employment  of  a  fender,  since  the  ability 
to  stop  a  car  within  a  specified  time  is  almost,  if  not  quite,  as  impor- 
tant, as  to  guard  persons  from  the  car  wheels.  The  Sterling  sand  box 
is  also  used  on  the  Broadway  line,  New  York,  as  well  as  upon  a 
number  of  other  prominent  railways,  and  its  peculiar  arrangement 
permits  the  certain  delivery  of  sand  on  the  track  under  all  conditions 
whenever  the  lever  is  operated. 

This  company  has  recently  published  a  handsome  circular  descrip- 
tive of  the  Sterling  register,  sand  box,  fender  and  other  appliances 
which  it  manufactures.  The  catalogue  is  illustrated  by  handsome 
engravings,  and  is  attractive  in  appearance. 


Newspaper  Men  at  the  Convention. 


The  street  railway  and  electrical  press  was  well  represented  at  the 
Atlanta  Convention.  The  Street  Railway  Journal  had  a  very 
handsome  booth,  tastefully  decorated  with  bunting  and  potted  plants, 
and  located  in  the  most  conspicuous  position  on  the  floor  of  the  Exhibi- 
tion Hall.  A  view  of  it  is  given  on  page  733.  The  Electrical  Review 
had  a  neatly  arranged  and  attractive  space,  and  was  represented  by 
C.  W.  Price  and  J.  G.  Tuckerman.  The  Electrical  World  representa- 
tives were  W.  J.  Johnston  and  M.  J.  Sullivan.  W.  F.  Collins  was  the 
only  representative  of  the  Western  Electrician,  and  T.  C.  Martin,  of  the 
Electrical  Engineer,  both  of  whom,  however,  received  a  hearty  welcome 
from  their  numerous  friends.  Electricity  was  distributed  under  the 
direction  of  B.  E.  Greene.  Electric  Power  was  represented  by  H.  A. 
Foster,  the  Electrical  Age  by  W.  T.  Hunt,  and  Electrical  Industries  by 
E.  L.  Powers.  The  Street  Railway  Review  had  three  of  its  men — 
H.  H.  Windsor,  H.  J.  Kenfield  and  J.  Boyd— in  attendance,  and  The 
Car  was  looked  after  by  the  same  number,  Messrs.  Vandegrift,  Douglass 
and  Nagle.  The  representatives  of  the  Street  Railway  Journal 
were  Jas.  H.  McGraw,  C.  B.  Fairchild,  Edward  Caldwell.  H.  W.  Pool, 
W.  H.  Taylor,  J.  B.  Bennett  and  R.  F.  Outcault. 


The  Modemann  Fender. 


Some  particulars  of  the  Modemann  fender,  of  which  the  United 
States  Street  Car  Fender  Company,  of  New  York,  is  the  manufacturer, 
have  already  been  published  in  the  Street  Railway  Journal.  This 
fender  has  recently  been  subjected  to  a  number  of  severe  tests  on  the 
line  of  the  Atlantic  Avenue  Railway  Company,  of  Brooklyn,  N.  Y.,  and 
it  has  given  there  the  best  of  satisfaction.  The  object  of  the  company 
was  to  subject  the  fender  to  as  nearly  the  same  conditions  as  would 
be  met  with  in  service  as  possible,  and  that  the  results  secured  proved 
the  undoubted  efficiency  of  the  device  was  the  unanimous  opinion  of 
the  large  gathering  of  street  railway  men  who  were  present  at  the  test. 

The  trials  made  were  with  persons,  not  dummies,  and  with  both 
men  and  women,  and  the  tests  were  made  at  full  speed.  None  of  the 
persons  experimented  with  was  connected  with  the  company  in  any 
way,  one  being  the  reporter  of  a  New  York  daily  paper,  and  the  other 
a  man  who  had  become  interested  in  the  operation  of  the  fender  from  an 
examination  of  it. 

When  in  operation  the  fender  runs  within  two  and  a  half  inches  of 
the  ground.  It  consists  of  a  light  but  exceedingly  strong  frame  pro- 
vided with  a  catch  net,  the  end  of  the  frame  carrying  a  rubber  roller, 
The  fender  collapses  at  forty  pounds  resistance,  breaking  the  fall  of 
person  who  is  caught  up  by  it,  thus  avoiding  the  shock  which  would  inev- 
itably occur  if  the  victim  should  fall  on  a  rigid  fender  or  on  the  ground. 
As  a  result  it  has  been  found  that  persons  caught  by  it  are  hardly 
bruised. 

Another  important  feature  of  the  fender  is  that  on  each  side  there 
are  extensible  wings  which,  when  the  fender  collapses,  project  for  nearly 
two  feet  on  each  side  of  the  platform,  preventing  the  person  caught 
from  being  struck  by  the  steps  of  the  car  or  from  falling  from  the  fender. 
When  in  the  ordinary  position  these  wings  hang  down  on  either  side 
and  are  entirely  out  of  the  way. 

Another  important  feature  of  the  fender  is  that  if  desired  it  can  be 
folded  up  against  the  platform,  occupying  no  room  in  the  street.  This 
is  the  position  in  which  it  is  carried  on  the  rear  platform  of  the  car,  or 
when  the  car  is  in  the  car  house.  If  desired,  the  fender  can  be  lifted 
entirely  from  the  end  of  the  car. 

The  fender  is  so  arranged  that  it  can  be  easily  adjusted  to  any 
make  of  car. 

The  Darrach  Automatic  Duplex  Car  Fender. 


The  Darrach  automatic  duplex  car  fender  has  been  designed  to 
pick  up  persons  from  the  ground  in  all  positions,  lying  as  well  as 
standing,  and  its  operation  on  the  line  of  the  Consolidated  Traction 
Company,  of  New  Jersey,  has  been  very  satisfactory.  The  fender 
consists  of  three  parts,  viz.,  the  fender  proper,  supporting  frame  and 
drop  guard. 

The  fender  proper  is  a  strong,  light  frame,  projecting  in  front  of 
the  car  thirty  inches,  and  is  made  of  spring  tempered,  seamless  steel 
tubing  which  supports  a  gang  of  flat  steel  springs.  The  lower  bar  is 
provided  with  a  row  of  rollers  to  facilitate  its  passage  over  a  fallen  per- 
son. They  ride  five  inches  from  the  ground.  A  strong  web  belt  passes 
in  front  of  the  lower  turn  or  nose  of  the  sofa  springs,  secured  by  an 
offset  spring  in  such  a  manner  that  the  belt  is  held  with  strong  tension 
about  two  inches  in  front  of  the  sofa  springs. 

The  fender  is  attached  to  the  supporting  frame  and  to  the  car  by  a 
hook  and  hinge  device  and  balance  springs.  It  weighs  about  fifty 
pounds,  and  can  be  easily  and  quickly  transferred  by  one  man.  The 
supporting  frame  is  made  of  steel  tubing  and  malleable  iron  castings, 
is  attached  to  the  car  sills,  and  reaches  from  the  truck  frame  to  the 
front  end  of  the  sills. 

The  structure  of  the  drop  guard  is  a  very  important  feature  of  the 
device.  It  is  a  steel  frame,  hinged  to  the  supporting  frame  at  the  rear 
end,  supported  by  two  spring  latches  which  hold  it  parallel  to  and 
about  six  inches  above  the  track. 

Above  the  drop  guard,  resting  on  the  frame,  are  two  spring  levers 
which  give  it  a  quick  impulse  to  the  fall  of  the  drop  guard  when  it  is 
unhooked,  and  also  constitute  an  instantaneous  lock  that  holds  it  firmly 
on  the  track.  The  front  edge  of  the  drop  guard  is  a  steel  rope  extend- 
ing from  track  to  track,  locked  in  the  ends  of  the  steel  frame.  On  this 
steel  rope  are  a  gang  of  flat  steel  springs  which  extend  backward 
twenty  inches  to  a  rear  portion  of  the  frame. 

The  elasticity  of  the  steel  rope  and  the  flexible  steei  springs  cause 
the  drop  guard  to  slide  freely  over  cobble  stones  and  adapt  itself  to 
irregular  surfaces,  and  when  a  body  may  be  partly  below  the  plane  of 
the  guard  it  will  deflect,  thus  securing  more  ease. and  certainty  of  pass- 
ing under  a  fallen  person,  without  bruising  or  sliding  him.  This 
action  is  aided  by  the  flexibility  of  the  springs,  which  reduces  the  angle 
and  brings  the  person  somewhat  in  contact  with  the  ground  through 
the  spaces  between  the  springs.  The  balance  of  friction  thus  pre- 
served keeps  the  person  stationary  while  the  drop  guard  is  passing 
under  him. 

If  a  person  is  struck  while  in  an  upright  position,  the  canvas  belt, 
supplemented  by  the  action  of  the  springs  behind  it,  provides  such  an 
elastic  contact  that  it  is  nearly  impossible  to  bruise  or  break  a  leg.  A 
person  so  struck  is  thrown  toward  the  car,  and  falls  upon  the  elastic 
"  sofa,"  the  spring  back  of  which  protects  from  any  hard  blow  on  the 
car.  If  a  person  is  struck  while  prostrate,  the  rollers  cause  the  fender 
to  rise  and  pass  lightly  over  him,  without  scraping  or  pushing.  This 
lifting  action  unlocks  the  rear  drop  guard  which  instantly  falls  to  the 
ground  and  is  locked,  as  described. 

The  motorman  may  release  the  drop  guard  by  pressing  a  pin  with 
his  foot,  without  conflicting  with  the  automatic  action.  The  inventor 
is  S.  A.  Darrach,  of  693  Broad  Street,  Newark,  N.  J. 
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New  Electric  Railway  Equipment. 


The  trolley  wheel  shown  in  section  in  Fig.  I  on  this  page  has 
recently  been  put  on  the  market  by  the  Hubley  Manufacturing  Com- 
pany, of  Lancaster,  Pa.,  and  is  attracting  much  attention.  The  edges 
of  the  wheel  are  protected  by  a  bead  to  give  it  greater  strength  and 
prevent  it  from  cutting  and  otherwise  injuring  the  overhead  fixtures  or 
wire.  The  wheels  are  designed  to  give  a  longer  service  than  any  other 
wheel  on  the  market,  are  made  of  special  high  grade  bearing  bronze, 
and  the  metal  is  placed  in  the  direction  of  wear.  The  spokes  are  so 
arranged  as  not  to  allow  the  edge  to  drop  off  in  case  it  should  be  worn 
through.  The  hub  has  a  large 
diameter,  having  a  good  contact 
with  the  springs,  and  is  fitted  with 
the  best  anti-friction  bushings. 

In  the  harps  are  combined  the 
two  essential  qualities  of  lightness 
and  strength.  They  are  made  of 
the  best  malleable  iron  and  high 
grade  bronze,  both  having  steel 
shanks.  The  sides  are  made  with 
the  crescent  section,  and  offer  a 
rounded  surface  and  prevents  catch- 
ing or  cutting  of  the  overhead  fix- 
tures. 

The  Hubley  Manufacturing  Company  is  also  bringing  out  a  full 
line  of  overhead  material,  using  the  celebrated  Medbery  insulation. 
The  company's  line  of  ears,  straight  line,  anchor,  feeder  and  splicing 
ears,  are  all  of  new  design,  and  are  all  both  light  and  strong.  They 
are  made  to  solder  on  or  to  hammer  on,  a  feature  which  is  being  de- 
manded by  a  number  of  managers  on  large  roads. 

The  company  is  the  sole  manufacturer  of  the  Cope  come-along, 
shown  in  Fig.  2.  This  has  been  greatly  improved,  and  a  ring  is  now 
introduced  at  the  end  instead  of  a  hook,  as  in  the  old  form,  making 
them  much  stronger.  The  jaws  are  slightly  curved  on  their  bearing 
surface,  and  have  a  checked  grooving  instead  of  being  straight  and 
having  a  filed  grooving  in  the  old  form.  This  ensures  a  firmer  grip  on 
the  trolley  wire  and  is  less  liable  to  drop. 

The  Hubley  Manufacturing  Company  is  rapidly  coming  to  the 
front,  and  is  occupying  a  prominent  position  among  its  competitors  in 
the  electrical  field.  Its  new  plant  is  located  a  mile  from  the  center  of 
Lancaster,  on  the  Pennsylvania  Railroad,  branches  of  which  lead  into 
the  works.  With  the  company's  iron  and  brass  foundries  employing 
nearly  1 00  moulders,  the  machine  shops,  grinding,  polishing  and  plat- 
ing buildings  and  warehouses,  all  equipped  with  new  machinery  of  the 


papers  during  the  preceding  month  will  be  given,  classified  under  dif- 
ferent department  headings,  giving  in  this  way  a  review  of  technical 
progress. 

The  Bragg  Fender. 


We  present  herewith  an  engraving  of  a  truck  equipped  with  a  new 
type  of  fender,  manufactured  by  the  Bragg  Automatic  Car  Fender  Com- 
pany, of  Troy,  N.  Y.  A  model  of  this  fender  was  shown  at  Atlanta, 
and  constituted  one  of  the  most  interesting  exhibits  made  there.  The 
strong  points  of  the  fender  are  as  follows:    It  can  be  attached  to  the 


HUBLEY  TROLLEY  WHEEL  AND  COME-ALONG. 


latest  and  best  patterns,  and  employing  over  300  hands,  the  company 
has  one  of  the  most  complete  and  best  appointed  plants  in  the  state. 
On  account  of  the  company's  rapidly  increasing  business,  however,  it 
has  been  found  necessary  to  erect  at  once  a  new  foundry  building  which 
will  give  employment  to  nearly  100  more  moulders,  and  also  a  large 
two  story  building  for  manufacturing  purposes. 

In  the  company's  construction  department  several  large  contracts 
are  on  hand.  Among  the  most  important  may  be  mentioned  the  con- 
tract for  forty-three  miles  of  electric  railway  for  the  Pennsylvania 
Traction  Company,  and  a  fifty  mile  telephone  line  and  the  equipment 
of  an  electric  lighting  plant  of  1,000  lights  capacity. 



A  Review  of  the  Industrial  Press. 


An  important  department  in  the  "  Engineering  Magazine,"  and  one 
which  promises  to  be  of  great  value,  was  started  in  the  October  issue 
of  that  periodical.  It  consists  in  the  extension  of  the  plan  of  publishing 
an  Index  to  Current  Periodical  Literature,  which  formed  an  important 
feature  of  the  magazine.  This  is  to  be  continued,  but  in  addition,  short 
abstracts  of  leading  articles  which  have  appeared  in  the  technical 


THE  BRAGG  FENDER, 

truck  and  made  independent  of  the  car  body,  thus  allowing  it  to  run  as 
close  to  the  surface  of  the  street  as  the  character  of  the  paving  will 
permit. 

Its  action  is  entirely  automatic,  requiring  no  attention  on  the  part 
of  the  motorman.  The  height  is  quickly  and  easily  adjusted,  and  the 
fender  can  be  quickly  applied  to  any  truck  without  changing  anything 
on  the  latter;  it  can  also  be  adjusted  to  extend  out  or  in,  as  desired. 
The  patent  is  a  very  broad  one,  and  covers  the  basic  flexible  frame. 

The  Vernon  Fare  Register. 

The  Vernon  counting  register  was  used  at  Chicago  at  the  Colum- 
bian Exposition  last  year  at  all  of  the  gates  to  record  the  admissions, 
and  at  the  Ferris  wheel.  Its  accuracy  was  officially  approved,  and  the 
company  has  testimonials  from  the  Fair  authorities  in  its  favor. 

The  Vernon  fare  register  is  an  adaptation  of  the  Vernon  counting 
register.  Fifty  of  these  registers  have  been  in  operation  for  some 
time  on  the  line  of  the  Consolidated  Traction  Company,  of  New  Jersey, 


THE  VERNON    FARE  REGISTER. 

and  David  Young,  the  general  manager  of  that  company, speaks  highly  in 
its  favor.  The  machine  is  accurate  in  operation  and  simple  and  sub- 
stantial in  construction.  All  parts  are  interchangeable.  It  is  provided 
with  double  levers  by  which  it  can  be  actuated  independently  from 
either  side.  It  is  positive  in  action,  and  steel  gearing  is  used.  It  is 
manufactured  by  S.  M.  Balzer,  of  75-79  Center  Street,  New  York. 


Charles  Scott  Spring  Company. 


The  Charles  Scott  Spring  Company,  of  Philadelphia,  reports  a 
large  increase  in  its  business.  To  meet  the  demand  for  its  products, 
this  company  has  found  it  necessary  to  purchase  the  property  adjoining 
its  works,  and  is  now  erecting  a  handsome  addition,  having  a  frontage 
of  130  ft.  on  Germantown  Avenue;  120  ft.  on  Canal  Street  and  43  ft. 
on  New  Market  Street.  This  new  shop  will  be  devoted  entirely  to  the 
new  manufacture  of  elliptical  springs,  increasing  the  capacity  of  the 
company  to  a  total  of  nearly  3,000  tons  per  annum.  The  capacity  of 
the  company's  spiral  spring  plant  is  about  5,000  tons. 

The  company  does  not  confine  itself  merely  to  the  manufacture  of 
springs  for  steam  and  street  railroad  cars,  but  is  a  very  large  manu- 
facturer of  trolley  stand,  brush  holder,  motor  and  sash  springs. 

A  visit  to  these  works  is  full  of  interest.  The  company  !has 
recently  appointed  F.  A.  Lawson  &  Company,  of  San  Francisco,  Cal., 
its  agents  for  the  Pacific  coast. 
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Some  New  Corporations. 

Baltimore,  Md. — A  certificate  of  incorporation  of  the  Clifton 
Park  Passenger  Railway  Company  was  recorded  October  3  at  the 
secretary  of  state's  office  at  Annapolis.  The  incorporators  are  Win- 
field  J.  Taylor,  Alfred  J.  Ulman,  James  H.  Smith,  Davies  Murdoch, 
Frank  N.  Hoen,  Rober  S.  Carswell  and  Eben  B.  Hunting.  The  capital 
stock  is  $50,000.  The  northeastern  terminus  of  the  road  is  on  the 
Hartford  Turnpike  Road  opposite  the  main  entrance  to  the  Clifton 
Park,  and  the  southern  terminus  at  or  near  the  intersection  of  North 
Street  with  North  Avenue,  with  the  right  to  construct  branches. 

Bethlehem,  Pa.— The  Bethlehem  &  Nazareth  Electric  Street 
Railway  Company  was  incorporated  October  II,  with  a  capital  stock 
of  $100,000.  Charles  Brodhead,  of  Bethlehem,  is  the  president  of 
the  company,  and  other  stockholders  are  A.  C.  Borhek,  Albert  Brod- 
head and  Abraham  S.  Schropp,  all  of  Bethlehem. 

FanWOOd,  N.  J.— The  New  York  &  Philadelphia  Traction 
Company  has  applied  for  a  franchise  for  the  operation  of  its  road. 
The  company  has  also  applied  for  similar  franchises  in  North  Plain- 
field,  Dunellen,  Bound  Brook,  Raritan  and  East  Millstone. 

Fort  Smith,  Ark. — Preliminary  operations  have  been  com- 
menced on  an  electric  street  railway  here. 

1  ronton,  O. — The  Ironton  Street  Railroad,  Electric  Light  & 
Power  Company  has  been  incorporated,  with  a  capital  stock  of 
$100,000. 

Jersey  City,  N.  J. — Permission  has  been  granted  to  the  Jer- 
sey City,  Harrison  &  Kearny  Railroad  Company  to  lay  tracks  on 
the  new  bridge  over  the  Hackensack  River.  The  company  has  also 
been  granted  permission  to  lay  a  double  track  between  Harrison  & 
Kearny  and  to  erect  poles  with  overhead  appliances  to  operate  cars 
with  electricity. 

Kansas  City,  Kan. — The  Kansas  City  Traction  Company 
has  been  chartered  to  construct  a  street  railroad  inWyandotte  County. 
The  road  will  be  fifty  miles  in  length.  The  capital  stock  is  $1,000,- 
000.  The  directors  are  Bird  S.  Colen,  of  Brooklyn,  N.  Y.;  W.  J. 
Smith  and  W.  H.  Lucas,  of  Kansas  City,  Mo.;  C.  W.  Trickett,  Frank 
U.  Hutchings  and  C.  F.  Hutchings,  of  Kansas  City,  Kan. 

Minersville,  Pa. — A  special  committee  of  the  Borough  Coun- 
cil has  been  appointed  to  report  on  the  form  of  an  ordinance  granting 
certain  rights  which  will  give  the  town  an  electric  railway  system. 

Newburgh,  N.  Y. — Articles  of  incorporation  for  the  Orange 
Lake  &  Walden  Electric  Railroad  Company  were  executed  in  this 
city  October  8.  The  incorporators  are  Benjamin  Norton,  of  Brook- 
lyn; H.  R.  Newkirk,  also  of  Brooklyn,  B.  B.  Odell,  Jr.,  Col. 
William  D.  Hickey  and  Major  W.  H.  Weston,  of  Newburgh.  The 
new  road  will  be  a  continuation  of  the  Newburgh  &  Orange  Lake 
Railway,  and  will  terminate  at  Walden,  a  village  twelve  miles  from 
here. 

Niagara  Falls,  N.  Y. — The  construction  of  the  Niagara  Falls, 
Whirlpool  &  Northern  Railroad,  along  Main  Street  to  Devil's  Hole, 
is  nearly  completed. 

Oneonta,  N.  Y. — Considerable  interest  is  being  shown  in  the 
matter  of  building  the  electric  railroad  between  Oneonta  and  Rich- 
field Springs.  Wm.  Walker,  of  Carbondale,  and  W.  B.  S.  Paul  are 
interested. 

Peekskill,  N.  Y. — Articles  of  incorporation  have  been  filed  for 
the  Peekskill  State  Camp  &  Mohegan  Railroad  Company.  The  capital 
is  $175,000.  Among  the  directors  are  Frederick  C.  Beach,  Edward  B. 
Gallagher  and  George  F.  Kunz,  of  New  York;  John  B.  Westbrook, 
of  Peekskill,  and  Gardner  D.  Hiscox,  of  Brooklyn. 

Reimer  City,  Pa. — The  Williams  Valley  Street  Railway  Com- 
pany was  incorporated  October  16,  with  a  capital  stock  of  $100,000,  to 
construct  an  electric  railway  from  Reimer  City,  Schuylkill  County, 
Pa.,  to  Lykens,  Dauphin  County,  Pa.  Philip  Porter,  of  Girardville, 
Pa.,  is  the  president  of  the  company,  and  other  stockholders  are  C. 
A.  Barnhard,  Moses  Mervine  and  George  C.  Kachel,  all  of  Girard- 
ville. 

Springfield,  O.  —  Consents  and  franchise  have  been  secured 
for  an  electric  railway  between  this  city  and  Xenia.  The  power 
house  will  be  located  at  Yellow  Springs,  where  there  will  be  a  park 
of  300  acres.  The  line  will  be  twenty-one  miles  in  length.  James 
W.  Neff,  of  Yellow  Springs,  Green  County,  is  interested. 

Wilmington,  Del. — The  Wilmington  &  Gordon  Heights 
Street  Railway  has  been  put  in  operation.  The  new  road  is  about  two 
miles  in  length,  and  will  be  operated  in  conjunction  with  the  City 
Railway  Company,  of  Wilmington. 

Windham,  N.  Y. — An  electric  railroad  project  is  being  agi- 
tated here,  to  connect  with  one  of  the  several  railroads  near. 


Personals. 


Mr.  Frank  S.  DeRonde,  of  the  Standard  Paint  Company,  of  this 
city,  was  married  October  II. 

Mr.  David  Newbold  has  been  elected  president  of  the  Eckington 
&  Soldiers'  Home  Railway  Company,  of  Washington,  D.  C. 

Mr.  Frank  Pierce,  of  the  Pierce  &  Miller  Engineering  Company, 
met  a  sad  bereavement  last  month  through  the  death  of  his  wife. 

Mr.  G.  V.  Onderdonk  has  taken  entire  charge  of  the  affairs  of  the 
Vose  Spring  Company,  as  its  general  manager,  Mr.  Guibert  having 
retired  from  the  company. 


Mr.  E.  E.  Downs  has  resigned  his  position  as  general  manager  of 
the  Kalamazoo  Street  Railway  Company  to  build  and  operate  the  Bat- 
tle Creek  Street  Railway,  of  Battle  Creek,  Mich. 

Messrs.  M.  K.  Bowen,  Superintendent,  and  Mr.  Hovey,  master 
mechanic  of  the  Chicago  City  Railway  Company  were  in  New  York 
last  month  and  made  a  pleasant  call  at  our  office. 

Mr.  George  Kissam,  of  Carleton  &  Kissam,  who  has  been  in 
Europe  for  the  past  three  months,  has  returned  on  the  "  Teutonic,"  and 
attended  the  Convention  at  Atlanta  in  the  interest  of  his  firm. 

Mr.  A.  N.  Connett  has  resigned  his  position  of  chief  engineer  of 
the  Baltimore  City  Passenger  Railway  Company,  and  has  accepted  a 
similar  position  with  the  Metropolitan  Railroad  Company,  of  Washing- 
ton, D.  C. 

Mr.  Jno.  C.  N.  Guibert,  who  was  connected  with  the  Vose  Spring 
Company  for  twelve  years,  has  retired  from  that  company,  and  is  about 
completing  arrangements  to  represent,  as  manufacturers'  agent,  another 
large  spring  manufacturer. 

Mr.  W.  A.  H.  Bogardus,  has  resigned  as  general  manager  of  the 
Brooklyn  Heights  Railway  Company,  of  Brooklyn,  N.  Y.,  owing  to 
ill  health,  and  has  accepted  the  position  of  secretary  and  treasurer  of 
the  company.    No  successor  has  as  yet  been  appointed. 

Mr.  John  S.  Pugh,  whose  face  and  figure  are  well  known  to 
street  railway  men  throughout  the  South  and  East,  has  recently  severed 

his  connection  with  the  Baltimore 
Car  Wheel  Company,  in  order  to 
become  the  Eastern  agent  of  the 
Dorner  &  Dutton  Manufacturing 
Company,  of  Cleveland.  Mr. 
Pugh  entered  the  street  railway 
field  many  years  ago,  having  been 
apprenticed  by  his  father  to  the 
John  Stephenson  Company  in 
1872.  In  1885,  he  formed  the  firm  of 
Pugh  &  Russell,  manufacturers  and 
dealers  in  street  railway  supplies, 
and  this  firm  later  on  became  the 
general  selling  agents  of  the  Ste- 
phenson Company.  A  large  and 
profitable  business  was  built  up, 
but  the  firm  was  dissolved  in  1888, 
and  Mr.  Pugh  entered  the  service 
of  the  Baltimore  Car  Wheel  Com- 
pany, in  whose  interests  he  has 
labored  faithfully  and  with  ability 
until  this  year.  Messrs.  Dorner  & 
Dutton  are  to  be  congratulated 
on  securing  the  services  of  a  gentleman  who  has  the  technical 
ability  and  wide  practical  experience  of  Mr.  Pugh. 

Mr.  Frank  A.  Rogers,  representative  of  the  Fulton  Truck  & 
Foundry  Company,  of  Cleveland,  O.,  is  well  known  to  the  trade 
through  his  long  connection  with  the  street  railway  and  electrical 

interests.  Mr.  Rogers  was  born 
in  1855,  and  was  educated  in  the 
public  schools  of  New  York.  He 
then  entered  the  employ  of  the 
American  Sewing  Machine  Com- 
pany, in  which  he  continued  from 
1871  to  1882,  as  salesman  and 
collector,  and  later  as  general 
manager  of  the  company's  dis- 
trict office  at  Cleveland.  In  1882 
Mr.  Rogers  became  engaged  with 
the  Brush  Electric  Company,  of 
Cleveland,  working  in  the  shops 
as  foreman  of  the  arc  lighting 
department  until  1886.  At  the 
termination  of  this  shop  practice 
he  was  appointed  sales  agent  of 
the  company,  and  continued  in 
this  capacity  until  1890,  when  he 
entered  the  servic  e  of  the  Short 
Electric  Railway  Company  as 
sales  agent.  His  work  with  this 
company,  in  whose  employ  he 
has  remained  until  recently,  has 
been  in  a  high  degree  satisfactory,  and  his  faithfulness  and  sense  of 
personal  honor  have  been  always  appreciated  by  his  business  associates. 
His  present  connection  with  the  Fulton  Truck  &  Foundry  Company  is 
one  which  can  hardly  fail  to  be  advantageous  to  all  concerned. 


New  Publications. 


JOHN  S.  PUGH. 


FRANK  A.  ROGERS. 


Catalogue  of  Electric  Railway  Equipment  and  Supplies.  Pub- 
lished by  the  Western  Electric  Company,  of  New  York  and  Chi- 
cago. 

A  very  handsome  catalogue  has  recently  been  issued  by  the  West- 
ern Electric  Company,  devoted  to  the  electric  railway  department  of 
this  extensive  company.  The  work  of  the  Western  Electric  Company 
in  electric  lighting  and  railway  service,  as  is  well  known,  has  been  kept 
at  a  high  standard,  and  customers  are  certain  of  securing  apparatus 
which  will  give  satisfaction.  The  list  of  supplies  dealt  in  by  this 
company  is  most  complete,  and  embraces  all  varieties  of  equipment. 
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Equipment  Notes. 


W.  D.  Hoffman,  agent  of  the  Buckeye  Engine  Company,  of  Bos- 
ton, Mass.,  has  removed  to  Room  92,  Hathaway  Building,  620  Atlantic 
Avenue. 

The  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati,  O., 
has  closed  a  contract  with  the  Toledo  Bicycle  Works  for  a  complete 
equipment  of  machinery  for  new  works  of  the  latter  company. 

Charles  J.  Bogue,  of  New  York,  is  making  a  specialty  of  the  re- 
winding of  street  car  motor  armatures.  He  has  excellent  facilities  for 
this  class  of  work.    Billings  &  Spencer  drop  forged  bars  are  used. 

The  Stanley  Rule  &  Bevel  Company  is  installing  a  system  of 
cars  and  tracks  at  its  works  at  New  Britain,  Conn.,  and  has  selected 
for  this  purpose  the  narrow  gauge  system  of  the  C.  W.  Hunt  Com- 
pany, of  New  York. 

The  Ball  Engine  Company,  of  Erie,  Pa.,  has  recently  sold  to  the 
Freeport  Electric  Railway,  of  Freeport,  III.,  a  150  H.  P.  engine,  and  to 
the  Camden  Horse  Railway  Company,  of  Camden,  N.  J.,  two  350  H.  P., 
vertical  compound  engines. 

The  Mica  Insulator  Company,  of  New  York,  is  meeting  with 
great  success  in  the  sale  of  micanite  for  commutators.  Micanite  seems 
to  avoid  many  of  the  objections  met  with  in  the  use  of  sheet  mica,  and  is 
most  convenient  to  employ,  as  it  is  supplied  in  a  large  number  of 
forms. 

The  Childs  Manufacturing  Company,  of  New  York,  has  recent- 
ly opened  an  office  at  95  William  Street,  and  is  placing  on  the  market 
insulating  and  preservative  paints  and  compounds  for  the  use  of  railway 
and  electrical  companies.  W.  H.  Childs  claims  for  these  paints  a 
superior  quality. 

The  Scarritt  Car  Seat  Company,  of  St.  Louis,  Mo. ,  has  established 
an  agency  in  Boston,  and  for  its  agent  has  secured  the  services  of  the 
genial  secretary  of  the  New  England  Railroad  Club,  Francis  M.  Cur- 
tis, who  will  proclaim  the  excellence  of  the  Scarritt  seats  to  all  inquir- 
ing friends.    His  office  is  located  at  103  Milk  Street,  Boston. 

The  Sterling  Supply  &  Manufacturing  Company,  of  New  York, 
has  just  sold  120  sets  of  its  well-known  sand  boxes  to  the  Consolidated 
Traction  Company,  of  Jersey  City,  and  seventy  five  sets  of  Sterling 
fenders,  seventy-five  sets  of  sand  boxes  to  the  Broadway  road.  New 
York,  as  well  as  a  complete  register  equipment  for  the  new  cars  of  the 
Broadway  line. 

The  Consolidated  Car  Heating  Company,  Albany,  N.  Y.,  has 
recently  received,  as  a  result  of  competition  tests,  orders  to  equip  with 
its  electric  heaters  and  temperature  regulating  switch,  100  cars 
belonging  to  the  Nassau  Railway,  Brooklyn,  N.  Y.,  the  Allentown  & 
Lehigh  Valley  Traction  Company,  and  the  Yonkers  Railway,  all  of 
which  are  operated  by  the  well  known  Johnson  syndicate. 

The  Coe  Brass  Manufacturing  Company,  of  Torrington,  Conn., 
is  increasing  its  boiler  equipment,  and  has  almost  completed  a  new 
boiler  house.  In  this  building  the  company  is  to  use  boilers  designed 
by  the  Bigelow  Boiler  Company.  The  Coe  Company  will  handle  its 
coal  from  the  storage  to  the  boiler  rooms  by  an  equipment  of  narrow 
gauge  cars  and  track,  designed  and  manufactured  by  the  C.  W.  Hunt 
Company,  of  New  York. 

The  American  Fuel  Economizer  &  Engineering  Company,  of 
New  York,  who,  as  mentioned  in  our  last  issue,  supplied  the  econo- 
mizers for  the  Delaware  Street  power  station,  of  the  Electric  Traction 
Company,  of  Philadelphia,  was  also  contractor  for  the  induced  air 
draught  used  in  that  station,  the  contract  including  installation  of  stack 
and  flues  with  connections.  The  company's  economizers  are  four  in 
number,  each  with  560  pipes. 

Morris,  Tasker  &  Company,  Incorporated,  of  Philadelphia,  Pa., 
have  been  made  sole  manufacturers  of  the  Duggan  patent  adjustable 
pipe  bracket.  These  brackets  are  made  of  wrought  iron  pipe,  and 
are  claimed  to  be  the  best  and  simplest  form  of  bracket  that  is  manu- 
factured. They  can  be  purchased  direct  from  the  manufacturers, 
Messrs.  Morris,  Tasker  &  Company,  or  from  the  Burnham  &  Duggan 
Railway  Appliance  Company,  of  Boston. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  will 
furnish  the  iron  roof  trusses  for  the  new  city  armory,  at  Pawtucket, 
R.  I.  The  new  power  house  for  the  Bridgeport  Traction  Company, 
Bridgeport,  Conn.,  consisting  of  a  dynamo  room  and  a  boiler  room, 
will  be  of  iron  and  brick — composite  construction — and  was  designed 
and  built  by  the  same  company.  The  dynamo  room  will  be  controlled 
by  a  traveling  crane,  furnished  by  the  Berlin  Company. 

The  Link-Belt  Machinery  Company,  of  Chicago,  mentions 
among  its  recent  sales  for  its  standard  water  tube  safety  boilers,  by 
the  Link-Belt  Machinery  Company,  Chicago,  the  following:  To  the 
Plainwell  Church  Furniture  Company.  Plainwell,  Mich.,  100  H.  P.  ; 
to  the  Mutual  Electric  Light  &  Power  Company,  Chicago,  600  H.  p.  ; 
the  Pittsburgh  High  School,  Pittsburgh,  Pa.,  250  H.  p.  ;  the  Institute 
for  Feeble  Minded,  Pittsburgh,  Pa.,  800  h.  p.  ;  and  the  Detroit 
Chamber  of  Commerce,  Detroit,  Mich.,  300  H.  P. 

A.  Langstaff  Johnston,  chief  engineer  of  the  Hestonville,  Mantua 
&  Fairmount  Passenger  Railway  Company,  of  Philadelphia,  Pa.,  and 
who  was  also  chief  engineer  of  the  New  Orleans  &Carrollton  Railway, 
of  New  Orleans,  La.,  during  the  electrical  equipment  of  that  railway, 
writes  us  that  the  design  of  the  station  and  car  house  of  the  latter  rail- 
way was  prepared  by  him  and  erected  by  the  Berlin  Iron  Bridge  Com- 
pany, and  that  the  work  was  not  all  done  by  one  firm,  as  mentioned  in 


our  Souvenir  issue.  Full  particulars  in  regard  to  this  station  and  car 
house,  as  well  as  the  novel  power  house  hoist,  were  published  in  the 
Street  Railway  Journal,  for  May,  1894. 

The  Partridge  Carbon  Company,  of  Sandusky,  O.,  reports  that 
its  business  has  been  excellent.  The  users  of  the  well  known  Partridge 
self-lubricating  brushes  seem  to  be  well  satisfied  with  them.  The 
company  tells  us  that  a  number  of  improvementsare  being  made  in  the 
brush,  and  that  it  will  still  continue  to  head  the  list  in  quality,  and  as 
a  saver  of  time,  labor  and  expense.  In  a  test  recently  made  with  other 
brushes  the  Partridge,  in  all  points,  proved  better,  wearing  one-quarter 
longer,  kept  the  commutators  in  better  condition  and  did  not  spark. 
The  lubrication  is  quite  an  advantage,  as  the  brushes  need  not  be 
boiled  in  grease  of  any  kind  before  being  put  in  service. 

The  Siemens  &  Halske  Electric  Company's  factory,  in  Chi- 
cago, was  destroyed  by  the  great  lumber  fire  in  that  city  August  I. 
The  company  made  a  lease  with  the  Grant  Locomotive  Works 
August  11.  It  commenced  moving  into  the  new  works  August  15;  it 
finished  and  shipped  the  first  generator,  built  entirely  at  the  new  fac- 
tory, October  15.  Every  available  tool  in  the  new  works  is  now  in 
operation,  and  many  of  the  tools  which  were  destroyed  in  the  fire  have 
been  duplicated ,  so  that  from  now  on  the  company  is  in  position  to  finish 
one  direct  coupled  generator  each  day.  These  few  simple  facts  indi- 
cate the  dauntless  spirit  of  the  company,  and  it  is  certainly,  to-day,  in 
a  better  condition  for  competition  in  the  electrical  field  than  before  the 
fire. 

The  Jonson  Engineering  &  Foundry  Company,  of  New  York, 
has  put  on  the  market  a  dynamo  changing  switch,  which  is  manufactured 
for  all  capacities.  The  blades  and  clips  are  made  of  tempered  copper, 
the  handle  and  block  are  of  hard  rubber,  and  the  base  of  marble  and 
slate.  The  company  has  recently  supplied  a  dynamo  changing  switch 
of  300  amperes  capacity,  to  be  used  with  a  voltage  of  from  1,000  to 
1,500  on  the  circuits  of  the  United  Electric  Light  &  Power  Company, 
of  New  York.  This  type  of  switch  is  used  exclusively  on  all  the 
switchboards  in  the  stations  of  this  company.  The  company  also  sup- 
plies fuse  blocks,  short  circuiting  blocks,  double  pole  jaw  switches,  and 
arc  pole  windlasses. 

H.  C.  Bruner,  of  Pontiac,  111.,  calls  attention  to  a  new  brick 
filler  which  he  is  manufacturing.  This  filler  takes  the  place  of  wood, 
and  will  readily  commend  itself  to  the  railroad  man  on  account  of  its 
durability,  as  its  life  is  claimed  to  be  much  longer  than  that  of  any  other 
filler.  This  brick  in  manufactured  in  any  shape  to  fit  the  concave  of 
any  rail.  By  using  moulded  brick,  a  level  payment  can  be  maintained 
flush  with  the  top  of  the  rail.  Low  joints  can  be  very  readily  got  at,  as 
it  is  only  necessary  to  remove  a  very  few  bricks,  whereas  in  using  a 
wooden  filler,  a  long  piece  of  pavement  has  to  be  removed  before  the 
repairs  can  be  made.  Mr.  Bruner  reports  the  sale  of  550,000  filler 
bricks  to  the  Chicago  City  Railway  Company. 

The  Buffalo  Progressive  Lumber  Driers,  of  Buffalo,  N.  Y.,are 
well  and  favorably  known  by  all  Americans  interested  in  wood  industries, 
and  their  sales  also  extend  to  many  foreign  countries.  They  are  un- 
surpassed for  drying  lumber  in  any  form.  Special  study  of  the  different 
kinds  and  sizes  of  lumber  to  be  seasoned  is  made  by  the  manufacturers 
of  these  driers,  and  the  various  apparatus  are  designed  with  reference 
thereto.  The  Buffalo  Forge  Company,  Buffalo,  N.  Y.,  recently 
received  an  order  for  a  large  outfit  to  be  shipped  to  Reval,  Russia,  for 
drying  veneers.  The  parties  buying  the  outfit  have  tried  various  plans 
of  seasoning  this  material  with  very  unsatisfactory  results,  but  after  in- 
vestigating a  plant  previously  installed  by  the  Buffalo  Forge  Company, 
were  so  well  pleased  with  that  outfit,  that  they  found  it  unnecessary 
to  look  further. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y.,  in 
order  to  meet  the  demand  for  the  Pope  light,  has  added  considerably 
to  its  plant,  and  is  about  to  manufacture  lamps  for  compressed  oil  gas 
and  fittings  on  a  large  scale.  The  compressed  gas  plant  of  the  latest 
pattern  recently  erected  shows  most  excellent  results,  17,600  cu.  ft. 
of  gas  of  fifty  candle  power,  having  been  obtained  from  160  gals,  of 
oil,  that  is,  no  ft.  per  gallon,  whereas  the  usual  make  is  somewhat 
under  ninety  feet.  The  Consolidated  Company  is  preparing  to  notify 
railway  men  from  all  over  the  country  to  witness  an  exhibit  of  Pope 
lighting  apparatus  at  Albany,  carrying  out  a  similar  plan  to  that  it 
established  in  1892  with  reference  to  steam  heating  apparatus,  when 
special  trains  were  run  hourly  to  Troy,  and  return  during  two  days, 
and  many  prominent  railway  officials  from  all  parts  of  the  country  and 
Canada  were  present  to  observe  the  operation  of  the  Sewall  coupler 
and  commingler  storage  systems.  The  Consolidated  Car  Heating 
Company  has  recently  closed  a  most  important  contract  for  heaters, 
and  will  supply  the  entire  equipment  of  the  Steinway  (N.  Y.)  Railway 
Company.  The  company  has  closed  a  contract  with  the  Fair  Haven  & 
Westville  Railroad,  of  New  Haven,  Conn.,  for  the  equipment  of  its 
cars.  The  Union  Railway  Company,  of  Providence,  R.  I.,  which 
awarded  a  large  contract  to  this  company,  has  recently  increased  its 
order.  The  company  has  also  closed  a  contract  for  the  equipment  of 
sixty  cars  with  the  Nassau  Electric  Company,  of  Brooklyn,  N.  Y. 

The  Laconia  Car  Company,  will  ship  in  a  few  days  two  twenty- 
foot  vestibuled  cars  to  the  Paterson,  Passaic  &  Rutherford  Street  Rail- 
way, Paterson,  N.  J.,  that  are  models  in  every  respect  in  material  and 
workmanship.  Every  foot  of  lumber  used  in  construction  of  cars  by  this 
company  is  always  thoroughly  dried,  and  in  the  best  possible  condi- 
tion. The  oak  used  is  second  growth  New  Hampshire  wood,  un- 
equaled  in  quality.  The  sills  are  made  from  Oregon  pine,  which  by 
Government  test  shows  higher  tensile  strength  than  Southern  pine, 
while  it  is  nearly  one-lhird  lighter.  The  company  carries  a  very  large 
stock  of  this  timber.  All  parts  are  put  together  with  screws,  and  every 
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joint  carefully  imbedded  in  glue.  Especial  attention  has  been  given  to 
render  the  support  of  the  platforms  firm  and  enduring.  The  finish  is 
solid  selected  mahogany,  and  all  trimmings  are  solid  bronze.  Especial 
care  has  also  been  taken  in  painting,  with  a  view  to  produce  permanent 
results.  These  cars  will  be  a  sample  of  the  quality  of  work  that  will 
be  turned  out  by  the  company,  and  no  expense  will  be  spared  to  make 
them  of  the  highest  grade  in  every  particular.  The  company  has  had 
running  all  summer  on  the  Brooklyn  City  Railroad,  of  Brooklyn,  N. 
Y.,  four  open  cars,  being  the  portion  of  an  order  for  twenty-five, 
delivered  before  the  fire,  that  show  how  their  work  stands  under  heavy 
traffic.  The  cars  are  numbered  i,6oo  to  1,603  inclusive.  With  the 
low  manufacturing  cost  and  excellent  facilities  in  every  department, 
the  company  can  compete  with  all.  The  selling  agent  for  the  company 
is  F.  E.  Huntress,  whose  office  is  at  No.  8  Olive  Street,  Boston. 

The  Dreher  Manufacturing  Company,  of  New  York,  manu- 
factures a  railroad  car  grease  known  as  Dreher's  railroad  car  com- 
pound, which  has  been  used  extensively  for  the  past  six  years  on  steam 
surface  railroads  for  car  axle  lubrication,  more  than  eighty  steam  sur- 
face railroads  have  used  this  grease  in  car  axle  boxes  with  the  best  of 
results.  The  company  has  testimonials  in  its  possession  from  about 
forty  of  these  railroads,  the  others  being  satisfied  with  the  grease,  but 
objecting  to  giving  written  testimonials.  Most  of  these  testimonials 
are  of  an  extraordinary  nature,  the  officials  giving  them  admitting  the 
grease  to  be  far  superior  to  anything  of  the  kind  they  have  ever  used. 
There  is  probably  no  company  in  the  grease  business  that  can  produce 
any  such  number  and  character  of  testimonials  from  steam  railroads. 
The  immense  number  of  trolley  lines  that  have  been  constructed  during 
the  past  few  years,  decided  the  company  to  make  its  grease  suitable 
for  use  in  trolley  car  axle  boxes,  and  during  the  past  year  the  Dreher 
grease  has  been  employed  in  car  axle  boxes  with  the  very  best  of 
results.  When  the  company  first  went  into  this  market,  the  managers 
state  that  the  trolley  lines  everywhere  were  having  trouble  with  hot 
boxes  on  their  fast  runs,  but  they  have  yet  to  receive  the  first  com- 
plaint from  any  company  which  has  used  the  Dreher  grease  properly. 
The  Dreher  Company  also  manufactures  an  excellent  motor  grease, 
and  a  full  line  of  cylinder,  engine  and  dynamo  oils,  and  will  guarantee 
a  certain  per  cent,  saving  to  any  company  which  will  contract  for  oils. 
The  company's  grease  has  been  used  on  railroads  all  over  the  United 
States,  Canada,  Mexico,  and  any  number  of  foreign  countries,  and  has 
always  given  the  best  of  satisfaction.  Although  this  grease  has  been 
sold  to  more  than  eighty  railroads,  the  company  has  never  lost  the 
business  of  a  railroad  on  account  of  the  quality  of  the  grease. 


List  of  Street  Railway  Patents. 


U.  S.  Street  Railway  Patents  Issued  Septemkbr  ii,  1894,  to 
October  9,  1894,  Inclusive. 


September  ii. 

Electric  Railway  System — Charles  S.  Bradley,  Avon,  N.  Y.  No. 
525,690. 

An  electric  system  of  transmitting  power,  comprising  a  plurality 
of  alternating  current  generators  organized  to  impose  on  line  currents 
of  different  frequency,  distributing  lines  supplied  thereby,  and  alter- 
nating current  motors  adapted  to  be  connected  with  any  of  the 
several  distributing  lines. 

Combined  Brake  and  Electric  Switch  for  Street  Railway  Cars 
— George  Brown,  Long  Island  City.  N.  Y.  No.  525,782. 
A  combined  automatic  brake  and  electric  switch  adapted  to  grad- 
ually increase  or  decrease  the  current,  and  means  for  applying  or 
releasing  the  brakes  and  actuating  the  switches  successively  at  the 
same  movement. 

Trolley  Pole  Connection — Maurice  R.  Mahon  and  John  M.  Crane, 
Newark,  N.  J.    No.  525,789. 

The  combination  with  the  trolley  pole  and  socket  of  an  electric 
car/of  a  frame  adapted  to  connect  with  said  socket,  and  having  a 
hollow  bridge,  and  an  arm  connecting  with  said  pole  and  pivotally 
secured  to  said  holder  and  working  in  said  bridge. 

Electric  Railway — Herbert  E.  Rider,  New  York,  assignor  to 
Adolph  Falck,  same  place.    No.  525,864. 

A  conductor  comprising  a  tread  portion  of  a  metal  having  high 
conductivity,  and  a  supporting  portion  consisting  of  a  central  web, 
supporting  flanges  extending  on  either  side  of  said  central  web 
at  the  lower  edge  thereof  and  tread  holding  flanges  extending  on 
either  side  of  said  central  web  at  the  upper  edge  thereof,  said  tread 
holding  flanges  being  upwardly  curved  so  as  to  form  a  shallow  groove, 
within  which  the  tread  portion  of  the  conductor  is  supported,  whereby 
a  large  contact  surface  for  the  current  collector  upon  the  highly  con- 
ductive portion  of  the  conductor  is  provided. 

Trolley  for  Electric  Railroads — Edward  Dawson,  Terre  Haute, 
Ind.  No.  525,886. 
■  The  combination,  with  a  socket  adapted  to  be  secured  to  a  trolley 
pole,  of  two  brackets  secured  to  the  said  socket  and  provided  with 
screw  threaded  bosses  at  their  upper  ends,  and  a  hollow  pin  screwed 
upon  the  said  bosses  and  forming  the  bearing  for  the  trolley  wheel. 

Switch  Operating  Device — George  A.  Fulford,  Providence,  R.  I., 
assignor  of  one-half  to  Stephen  C.  Howard,  same  place.  No. 
525,892. 

The  combination  with  brackets  secured  to  the  car,  of  an  actuating 
rod  removably  supported  in  said  brackets  and  having  a  handle,  and  a 
wheel  furnished  with  a  thin  edge  rotatably  mounted  at  the  lower  por- 
tion of  the  rod. 


Fender  for  Street  Railway  Cars — Alfred  J.  Hollingsworth,  West 
New  Brighton,  and  Joseph  A.  Weaver,  New  York.  No.  525,902. 
This  fender  consists  of  folding  side  bars  and  detachable  cross 

bars  and  detachable  net. 

Conduit  System  for  Electric  Railways — William  G.  Creighton, 
Chicago,  111.    No.  525,945. 

A  track  rail,  a  separate  plate  forming  a  conduit  therewith  and 
having  a  grooved  portion  overhanging  the  rail,  and  a  slot  closer  in 
the  groove  and  adapted  to  rest  upon  the  rail  edge. 

Car  Fender — Samuel  A.  Darrach,  Newark,  N.  J.,  assignor  to  the 
Darrach  Car  Fender  Company,  same  place.    No.  525,977. 
A  car  fender  composed  of  two  sets  of  springs  jointed  together,  of 

a  swinging  brace  for  keeping  one  set  of  the  springs  distended,  and 

a  scoop  hinged  to  said  fender. 

September  18. 

Bond  for  Electric  Railways — Dwight  D.  Book,  Brooklyn,  N.  Y. 
No.  526,142. 

A  rail  bond  for  electric  railways  comprising  a  bond  plate  elec- 
trically connected  with  the  rail  provided  with  upwardly  extending 
holes  to  facilitate  connection  with  the  bond  conductor. 


NO.  526,422.  NO.  526,704. 


Trolley  Wire  Finder — Edward  Gale,  Peoria,  111.    No.  526,183. 

The  combination  of  the  trolley  pole  and  wheel  with  a  guard  or 
finder,  mounted  on  the  pole  near  the  wheel;  said  guard  having 
mounted  thereon  revoluble  sleeves  extending  laterally  beyond  the 
vertical  planes  of  the  sides  of  the  wheel,  and  being  movable  vertically 
with  relation  to  the  wheel. 

September  25. 

Conduit  for  Electric  Railways — David  F.  Graham,  Springfield, 
O.,  and  William  P.  Allen,  Chicago,  111.,  assignors  of  one-third  to 
Oliver  S.  Kelley,  Springfield,  O.    No.  526,392. 
This  is  a  slotted  conduit  with  hinged  plates  below  said  slot,  and 
adapted  to  contact  in  a  line  substantially  under  said  slotted  opening 
and  provided  with  upturned  corners.    A  moving  contacting  device 
having  beveled  edges  is  adapted  to  enter  between  said  plates.  Switch- 
ing devices  are  connected  to  said  plates,  whereby  a  forward  move- 
ment of  the  contacting  devices  elevates  said  plates  and  establishes  an 
electrical  connection  from  said  feeding  wires  to  the  conductors. 

Bracket  for  Trolley  Wires — Leroy  S.  Pfouts,  Canton,  O.  No. 
526,408. 

The  combination  of  a  pole,  provided  with  a  fixed  right  angle  arm, 
provided  with  a  yoke,  and  a  pivoted  trolley  wire  supporting  arm. 

Trolley  and  Feed  Wire  Bracket — Leroy  S.  Pfouts,  Canton,  O. 
No.  526,409. 

The  combination  of  a  pole  provided  with  a  pivoted  feed  wire 
arm,  having  attached  thereto  a  trolley  wire  supporting  arm,  both  of 
the  arms  located  at  right  angles  to  the  trolley  and  feed  wires. 


NO.  525,902.  NO.  526,963. 


Trolley  Wire  Hanger — Irvin  B.  Walker,  Sioux  City,  la.  No. 
526,422. 

A  trolley  wire  hanger  constructed  of  a  single  piece,  and  having  a 
central  lip  grooved  upon  its  upper  surface  for  the  reception  of  the 
wire,  the  ends  of  said  hanger  extending  longitudinally  beyond  said 
lip  and  over  said  wire  and  being  grooved  upon  their  under  edges. 

Cable  Car  Grip  Slot  Brake — James  T.  Marlin,  Kansas  City,  Mo., 
assignor  of  one  third  to  Alfred  Baker,  Kansas  City,  Kan.  No. 
526,453. 

In  a  cable  car  grip,  slot  brake,  the  combination  with  the  grip,  of 
levers  carried  by  the  framework,  arms  depending  from  said  levers 
through  the  grip  slot,  and  friction  plates  carried  by  said  arms,  so  that 
when  said  center  piece  is  elevated  a  sufficient  distance,  said  friction 
plates  will  engage  the  slot  rails. 

Closed  Conduit  for  Electric  Railways— Charles  D.  Tisdale,  Bos- 
ton, Mass.,  assignor  to  himself,  and  John  D.  Gould,  New  York. 
No.  526,468. 

An  electrical  conduit,  formed  of  the  flexible  tube,  the  main  con- 
ductor arranged  at  the  bottom  of  the  tube,  the  auxiliary  sectional 
conductor  placed  on  the  top  of  the  tube  and  provided  with  contact 
pins  extending  downward  into  the  tube  and  provided  with  collars 
within  the  tube. 

Register  for  Street  Cars — William  D.  Forbes,  Hoboken,  assignor, 
by  mesne  assignments,  to  Horace  B.  Miller,  trustee,  Montclair, 
N.  J.    No.  526,567. 

A  register  having  a  case,  and  a  flanged  rim  graduated  to  form  an 
annular  dial  in  combination  with  a  rotary  disk,  inclosing  the  front  of 
the  case  and  carrying  a  pointer  to  co-operate  with  the  annular  dial. 


November,  1894.] 
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Testing  Indicator  for  Electric  Railway  Cars — Theodore  Steb- 
bins,  Boston,  Mass.     No.  526,644. 

An  indicator  for  testing  electric  circuits,  comprising  an  indicating 
instrument,  an  electric  switch  having  a  series  of  contacts  connected 
with  the  parts  of  the  circuit  or  apparatus  to  be  tested  and  with  the 
terminals  of  the  indicating  appliance,  and  switch  connections  for 
placing  the  terminal  of  the  indicating  instrument,  either  in  connection 
with  a  suitable  source  or  current  or  with  the  ground  at  pleasure. 

October  2. 

Trolley  Wire  Hanger — John  J.  Green,  Boonton,  N.  J.,  assignor  to 
the  Loando  Hard  Rubber  Company,  same  place.    No.  526,704. 
In  a  trolley  hanger  supporting  devices  consisting  of  parts  struck 
from  sheet  metal,  and  formed  so  as  to  be  adapted  to  conjointly  en- 
gage the  trolley  wire  supports. 

Trolley  Spring — Julius  L.  Hanson,  United  States  Army.  No. 
526,705. 

The  trolley  spring  made  up  of  two  similar  clasp  springs  having 
their  spiral  bends  interlocked,  and  the  ends  of  their  members  op- 
positely connected. 

Trolley  Guard — Henry  J.  Tanner,  Lynn,  assignor  of  one-half  to 
Harry  Fairfield  Hamilton,  Boston,  Mass.  No.  526,756. 
A  trolley  head,  with  a  yoke  of  balls  or  wheels  which  meet  above 
the  trolley  wire  for  the  purpose  of  retaining  the  trolley  wheel  on  the 
trolley  wire,  and  which  are  separated  by  the  pressure  of  the  trolley 
wire  upon  them  when  the  said  wire  enters  and  when  it  leaves  the 
space  inclosed  by  the  retaining  devices  and  the  trolley  wheel. 

Conductor  Switch — George  H.  Benjamin,  New  York,  assignor  to 
the  firm  of  Siemens  &  Halske,  Berlin,  Germany.  No.  526,850. 
In  an  electric  railway,  the  combination  with  a  main  track  and  an 
adjoining  switch  track;  of  working  conductors  for  each  of  said  tracks, 
one  of  said  tracks  having  a  sectional  conductor  normally  out  of  the 
plane  of  the  conductor  of  the  other  track,  but  adapted  to  be  brought 
into  line  with  the  adjacent  sections  of  the  conductor  of  its  own  track, 
and  close  the  gap  therebetween. 

Car  Fender — Ambrose  J.  B.  Berger,  Higham,  Mass.,  assignor  to 
the  Steel  Cable  Engineering  Company,  of  Maine,  No.  526,851. 
A  car  fender  consisting  of  a  platform  pivoted  to  the  car  and  nor- 
mally held  above  the  track,  combined  with  a  hooked  dog  pivoted 
above  said  platform,  a  flexible  sustaining  connection  secured  to  the 
platform,  and  adapted  to  be  engaged  by  the  hook  of  said  dog,  a  latch 
to  normally  engage  said  dog,  a  removable  pin  depressible  in  the  car 
floor,  and  connections  between  it  and  the  latch,  depression  of  said 
pin  tripping  the  latch  and  thereby  permitting  the  dog  to  turn  upon 
its  pivot  and  disengage  its  hook  from  said  platform  connection. 

Car  Fender — William  L.  Shockley,  Colorado  Springs,  Colo.  No. 
526,949. 

This  is  a  vertically  swinging, spring  depressed  fender  hung  beneath 
the  car,  with  a  revoluble,  vertical  shaft  mounted  on  the  car  platform, 
and  a  cable  and  lever  connection  between  said  shaft  and  the  fender, 
whereby  the  fender  may  be  raised. 

Conduit  for  Electric  Railways — Michelangelo  Cattori,  Rome, 
Italy.    No.  526,963. 

In  an  electric  railway,  the  combination,  with  two  corresponding 
adjacent  sections  of  each  of  the  conductors,  of  a  rotatable  circuit 
closer  having  a  surface  made  partly  of  an  insulating  and  partly  of  a 
conducting  material,  and  stationary  contact  pieces  adapted  for  con- 
tinuous sliding  contact  with  the  said  surface  of  the  circuit  closer, 
and  connected  to  the  said  a.  jacent  sections  of  the  conductors,  the 
said  contact  pieces  and  the  insulating  and  conducting  portions  of  the 
circuit  closer  being  so  arranged  relatively  to  each  other  that  the  ad- 
jacent sections  of  one  conductor  are  connected  when  the  correspond- 
ing sections  of  the  other  conductor  are  disconnected,  and  vice  versa. 

Car  Fender — Robert  Raphael,  Brooklyn,  N.  Y.,  assignor  to  William 
J.  McKelvey,  same  place.    No.  527,004. 

This  is  a  car  fender  composed  of  brackets  adapted  to  be  secured 
to  the  bottom  of  a  car,  downwardly  inclined  guides  formed  on  these 
brackets,  a  cradle  constructed  to  engage  the  guides,  and  means  for 
causing  the  cradle  to  move  on  the  guides. 

October,  9. 

Cable  Stop  Mechanism — Edwin  Neil,  Newark,  N.  J.    No,  527,069. 

An  extra  or  idle  cable  is  located  in  the  conduit  with  the  working 
cable,  and  is  connected  at  the  power  station  with  means  for  shutting 
off  the  power  from  the  working  cable. 

Electric  Locomotive— Nicolas  J.  Raffard,  Paris,  France,  assignor 
to  the  Thomson-Houston  Electric  Company,  of  Connecticut.  No. 
527,126. 

The  electric  motor  is  supported  from  the  axle  through  spring 
supports  allowing  of  relative  movements  due  to  vibrations  of  the 
parts.  The  part  driven  by  the  motor  and  surrounding  the  axle  is  out 
of  direct  or  rigid  contact  therewith,  and  a  flexible  driving  connection 
is  provided  between  such  part  and  the  axle. 

Conduit  System  for  Electric  Railways— William  A.  Butler,  New 
York,  assignor  to  John  Gilmore  Boyd.  No.  527,265. 
In  an  elf  ctric  railway  system,  a  contact  box  consisting  of  an  inner 
closed  static  nary  shell  having  a  conductor  arranged  therein,  extend- 
ing therefrom  and  adapted  to  be  connected  with  the  lead  of  an  elec- 
tric circuit,  an  exterior  shell  capable  of  rocking  about  the  inner  shell, 
a  contact  am  carried  by  the  inner  shell  and  adapted  to  be  moved 
into  contaci  with  the  conductor  therein,  and  a  conductor  extending 


through  and  carried  by  the  outer  shell  and  mechanically  and  elec- 
trically connected  with  the  contact  arm  of  the  inner  shell. 
Life  Saving  Guard  for  Cars — Louis  E.  Dubois,  Toronto,  Can.  No. 
527,270. 

A  spindle  is  pivotally  connected  to  the  car,  a  balance  connected 
to  the  spindle,  a  framework  rigidly  connected  to  the  ends  of  the 
spindle,  a  netting  secured  to  the  framework  and  to  the  car,  a  lever 
operates  the  spindle,  and  a  switch  mechanism  provided  adapted  to  cut 
on  or  off  the  current  to  the  motor  of  the  car,  operated  by  the  respect- 
ive movement  of  the  lever. 

Conduit  Electric  Railway — James  E.  Toole,  Northumberland,  Pa. 
No.  527,301. 

The  conduit  is  composed  of  two  similar  parts,  each  having  an 
inwardly  extending  base  and  an  inclined  side,  the  inwardly  extending 
base  portions  being  spaced  apart  to  form  a  drainage  solt  and  provided 
at  intervals  with  ribs  which  cross  said  slot. 

Trolley  Wire  Support  or  Hanger — Sam  C.  Woodhead,  Philadel- 
phia, Pa.    No.  527.355- 

A  series  of  revoluble  supports  or  hangers  are  supported  by  the 
overhead  system  whereby  when,  said  trolley  wire  has  become  broken 
or  cut,  the  said  supports  or  hangers  will  prevent  the  same  from  fall- 
ing to  the  ground. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company,  Havemeyer  Building,  New  York. 


Some  Press  Comments  on  our  "Souvenir  Edition." 


"The  Souvenir  number  of  the  Street  Railway  Journal,  is  indeed 
a  brilliant  achievement,  and  is  printed  in  high  class  style." — American 
Banker. 

"  The  Souvenir  number  of  the  Street  Railway  Journal  is  an 
indication  of  the  substantial  character  of  trade  journalism." — Provi- 
dence Sunday  Journal. 

"  The  Electrical  Review  extends  its  hearty  congratulations  to  the 
Street  Railway  Journal,  both  for  the  success  it  has  attained  in  its 
chosen  field  and  on  the  production  of  a  supurb  special  number." — Elec- 
trical Review. 

"  The  Street  Railway  Journal,  this  city,  has  celebrated  its 
tenth  anniversary  by  issuing  a  beautiful  Souvenir  number  as  a  supple- 
ment. It  contains  many  portraits  and  illustrations  of  officials,  etc.  It 
certainly  shows  progress  and  enterprise." — Empire  of  Finance  and 
Trade. 

"In  artistic  design  and  execution,  this  Souvenir  issue  of  the  Street 
Railway  Journal,  is  above  criticism.  We  have  seen  no  such  preten- 
tious and  artistically  executed  work,  as  is  this  in  the  line  of  trade 
journalism.  This  issue  is  a  credit  to  American  journalism." — Age 
of  Steel. 

"We  are  compelled  to  congratulate  the  Street  Railway  Journal, 
on  its  Souvenir  number  issued  this  month.  Its  illustrations  are  of  a 
high  order.  Everything  about  the  Journal  indicates  energy  and 
success.  It  is  a  pleasure  to  have  such  well  edited  periodicals  come  into 
our  office." — Daily  Financial  News. 

"  The  Street  Railway  Journal  has  issued  a  handsome  Souvenir 
number  in  connection  with  the  Thirteenth  Annual  Convention  of  the 
American  Street  Railway  Association  held  in  Atlanta,  Ga.,  October  17, 
18  and  19.  The  book  contains  122  pages  of  text  principally  descrip- 
tive of  Atlanta,  Chattanooga  and  other  large  Southern  cities,  well  illus- 
trated by  photographic  reproductions  and  printed  on  heavy  wood  cut 
paper.  The  whole  is  a  fine  specimen  of  trade  journalism." — Railroad 
Gazette. 

"The  Street  Railway  Journal  publishes  a  splendid  Souvenir 
edition  this  week  that  is  a  magnificent  advertisement  for  Atlanta  and 
the  South.  Atlanta,  as  the  place  of  holding  the  Convention  has,  of 
course,  the  most  conspicuous  place  in  this  edition.  There  are  illustra- 
tions of  men  and  buildings  in  Atlanta  executed  in  the  finest  style  of  the 
engraver's  art.  *  *  The  whole  paper  is  a  magnificent  journalistic 
production,  and  reflects  credit  on  the  Street  Railway  Journal." — 
Atlanta  Journal. 

"  The  Street  Railway  Journal  this  year  renewed  its  custom  of 
distributing  to  those  attending  the  Convention  a  Souvenir  edition  which 
was  a  model  of  artistic  and  typographical  excellence.  Filled  with  in- 
teresting and  appropriate  matter,  handsomely  illustrated  and  printed 
on  heavy  paper,  it  will  undoubtedly  be  preserved  by  many  present  as  a 
reminder  of  one  of  the  most  successful  and  enjoyable  meetings  ever 
held  by  the  Association.  The  Journal  is  to  be  congratulated  on  the 
fine  appearance  of  this  souvenir  number." — Electrical  World. 

"Our  esteemed  and  always  excellent  contemporary  the  Street 
Railway  Journal  has  issued  a  beautiful  decennial  number,  in 
honor  of  its  tenth  anniversary,  and  of  the  Atlanta  meeting  of  the 
American  Street  Railway  Association.  It  contains  a  sixteen  page 
article  on  Atlanta,  a  ten  page  article  on  the  Association,  a  thirty  page 
article  on  the  street  railway  systems  of  the  Southern  cities,  and  a 
twenty  page  article  on  the  history  of  the  street  railway  industry.  All 
of  these  are  handsomely  illustrated — containing  over  400  illustrations, 
among  which  are  more  than  125  portraits  of  street  railway  men.  Al- 
together it  is  one  of  the  finest  examples  of  technical  and  trade  journal- 
ism ever  seen." — Electrical  Engineer. 
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QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS. — Corrected  by  Spencer  Trask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
Oct.  19. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  I 

Date 

of 
Issue. 

Bid. 



117 

3 


Bid. 

Ask'd 

STOCKS. 

Watervlelt  Turnpike  &  11.  K. 

100 
100 

1,000,000 
340,000 

Q  Feb. 

1890 
1863 

117J4 

BONDS. 

Date 

of 
Issue 

A  m dnnf' 
JrL  lliU  li.il  0 

Out- 
standing. 

Inter- 
est 
Paid. 

* 



Principal 
Due. 

Ask'd 

Albany  R*  R.  Co.,  1st  Mort. . . 

1865 

40,000 

J.  &  J. 

5 

1905 

101VS 

"       "     "   3d  Mort.... 

1875 

28,500 

J.  &  J. 

7 

1895 

101  y 

"       "     "   4th  Mort. . . 

1880 

11,500 

M.  &S. 

6 

1905 

100 

•'       "     "   5th  Mort... 

188S 

50,000 

M.  &  S. 

5 

1913 

101 

-«       "     "    Consol  Mtg 

1890 

350,000 

J.  &  J. 

5 

1930 

103>i 

*■       "     "  Debenture.. 

1891 

200,000 

M.  &  N. 

6 

1901 

111 

Watervllet  Turnpike  &  K.  it., 

1889 

350,000 

M.  &  N. 

6 

1919 

112 

114 

Watervllet  Turnpike  &  R.  R., 

1889 

150,000 

M.  &N. 

6 

1919 

m* 

113 

BALTIMORE  STOCKS  ANI>  BONDS.— Corrected  by  Hambleton  &  Co. 
Bankers,  9  South  Street,  Baltimore,  Md.,  Oct.  19.  Stock  quotations  are 
prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

sslast  dlv.  1 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Balto.  City  Pass.  Ry.  Co  

25 
50 

50 
25 

3,500,000 
3,000,000 
300,000 
5,(100,000 

Sem-an 

4 
1 

70* 
47 
68 
15X 

70* 

50 
70 

16* 

Central  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 

Quart. 

1 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask,d 

1882 

250,000 

J.  &  J. 

6 

1912 

110 

112 

"         "     "  cons.  mort. . 

1892 

500,000 

5 

111* 

112 

City  &  Sub.  Ry.  Co.  gen.  mort 

3,000,000 

J.&  D. 

5 

1923 

109 

109* 

Balto.  Traction  Co.  (Cable).. 

1889' 

1,500,000 

M.&N. 

5 

1939 

109 

109H 

Bait.  Trac.  Co.,  No.  Bait.  Dlv 

1892 

1,750,000 

J.  &  D. 

5 

1942 

104 

104(4 

1891 

1,250,000 

M.  &  S. 

6 

1901 

103 

103* 

City  Pass.  R.  R.  Co  

1891 

2,000,000 

6 

1911 

11314 

114 

BOSTON  STOCKS — Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange,  Oct.  19.  Stock  quotations  are  prices  per  share. 


Date 

Company. 

Par. 

Capital. 

Period . 

of 

Bid. 

Ask'd 

Issue. 

at 

50 

$6,400,000 

J.  &  J. 

4 

1887 

my-, 

83 

50 

9,085,000 

J.  &  J. 

3 

1890-1892 

53 

63X 

BROOKLYN  STOCKS  AN1>  BONDS. — Corrected  by  C.  E.  Staples  &  Co., 
215  Montague  Street,  Brooklyn,  O  t.  19.  Stock  quotations  are  per  cent, 
values. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv. 

Date 

of 
Issue. 

Bid. 

ASk'd 

STOCKS. 

Broooklyn  City  R.  R.  Co  

10 
100 
100 

100 
100 

6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

167 

Brooklyn  Traction  Co.,  pref.. 

"        "  common. 
Coney  Island  &  Brooklyn 

1893 
1893 

65 
16 

Oct.  1. 

4 

150 

Long  Island  Traction  Co  

1893 

.12 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

ASk'd 

350,000 
3,000,000 

300,000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 

103 
100 

Brooklyn  Traction  Co  

1893 

Coney  Island  &  Brooklyn 

J.  &  J. 

J.  &  J. 

P.  &  A. 

F.  &  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

Coney  Island  &  Brooklyn 

South  Brooklyn  Central  R.  R. 

107 

South  Brooklyn  Central  R.  R. 

100 
112 

Brooklyn  City  R.  R.  Co.,  1st. 

115 

CHARLESTON  STOCKS  AND  BONDS. — Corrected  by  A.  C.  Kaufman, 

Charleston,  S.  C,  Oct.  22.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

s 

a> 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Charleston  City  Ry.  Co  

50 

$100,000 
250,000 

J.  &  J. 

73 
S 

25 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 

1915 
1906 

5 

CHICAGO  STOCKS  AND  BONDS. — Corrected  by  William  B.  Wbenn,  1(8 

Lasalle  Street,  Chicago,  111.,  Oct.  23. 


Company. 

Par. 

Capital. 

Period. 

> 

a 

a 
w. 

3 
2>j 
7« 

i 

8% 

Date  of 
Issue. 

Bid. 

Ask'd 

stocks. 

100 
100 
100 
100 
100 
100 

$9,000,000 
1,000,000 
500,000 
5.500,000 
1,250,000 

13.189,000 

Q.-J. 

A.  &0. 

Q.-J. 
J.  &  J. 
Q.-J. 
Q.-F. 

318 
10O 
500 
256 
625 
131^ 

320 

North  Chicago  City  

North  Chicago  Street  

257 

West  Division  City  

West  Chicago  Street  

135* 

BONDS. 

Date 
of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

$ 

Principal 
Due. 

Bid. 

Ask'd 
101% 

4,619,500 
400,000 
500,000 
1,850,000 
2,413,000 
4,100,000 
1,500,000 
2,000,000 

J.  &  J. 
F.  &  A. 
M.  &  N. 
M.  &  N. 
J.  &  J. 
M.  &  N. 
F.  &  A. 
J.  &  D. 

4* 

6 

6 
4* 

5 

5 

5 

6 

101  * 
109!4 
105 

100* 

102% 

100 

102 

1883 

1903 
1900 
1927 
1906 

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 
West  Chicago  Street  

100}* 
103L£ 
103* 
101* 
102% 

West  Chicago  Street,  Tunnel. 

Deb.  6's 

CINCINNATI  STOCKS  AND  BONDS  Corrected  by  Geo.  Eustis  &  Co., 

Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  Oct.  19.  Stock 
quotations  are  per  cent,  values. 


Company. 

Par. 

Capital. 

Period. 

> 

zrs 
c! 

Vi 

Date 

of 
Issue. 

Bid. 

Ask'd 

107* 
107* 

STOCKS. 

50 
50 
100 
100 
100 
100 

$8,350,000 
1,600,000 
300,0011 
500,000 
100,000 
3,000,000 

Q.-J. 
Q.-J. 

6 
5 

106% 
106% 

Mt.  Adams  &  Eden  Park  

Mt.  Auburn  Cable  

Cln.  Inclined  Plane  Ry  

60 
98 
22* 

65 

99* 

?m 

"        '•        "  Pref. 
Cln.  Newport  &  Cov.  St.  Ry. 

6 

BONDS. 

Date 

of 
Issue 

Amount 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

"         "  extendedj 

"               "  10-20'S 

"  Cable. 

50,000 
50,000 
100,000 
150,000 
50,000 
50,000 
100,000 
200,000 
280,000 
125,000 
300,000 
300,000 
100,000 
250,000 
250,000 

J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J . 
A.&O. 
A.&  O. 
A.&O. 
J.&D. 
M.&S. 
J.  &  J. 
J.  &  J. 
J.&D. 
A.&O. 
M.  &  S. 
J.  &  J. 

7 
7 
4 
5 
6 
6 
6 
6 
5 
7 
6 
5 
7 
6 

July,  1895 
July,  1896 

101* 

104 
99* 
100  \ 
101 
107* 

no* 

102* 
105 
107 
105 

104 

106 

100 

101* 

103 

110 

111^ 

July,  1895 
July.  1900 
July,  1905 
Je.  '94-1924 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap. '93-1908 
Mar.  1912 
1932 

105J4 
108 
106 
90 

"         "    5-20's  3d. 
S.  Covington  &  Cincinnati. . 
S.Cov.&  cln.  3d  Mort.gold  6's 

114 
113* 

115 
114* 

CLEVELAND  STOCKS  AND  BONDS.— Corrected  by  W.J.  Hayes  &  Sons, 
Bankers,  Cleveland,  O.,  Oct.  19. 


Company. 

Par. 

Capital. 

Period. 

> 

+j 

ai 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

The  Cleveland  Electric  Ry.  Co. 
The  Cleveland  City  Ry.  Co  

100 
100 

12,000,000 
8,000,000 

1893 
1893 

49 

58 

50 

59 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 
"        City      •'  " 

1893 
1893 

2,000,000 
2,349,000 

M. — S. 

5 

1910 

100 
100 

102* 
102 

November,  1894.] 
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DETROIT  STOCKS.— Corrected  by  Cameron  Currib  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street.  Detroit,  Oct.  19. 


Company. 

Par. 

Capital. 

Period. 

jtlastdlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Port  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  Ry.  Co. 
Wyandotte  &  Detroit  River  Ry . 

100 
100 

100 

$250,000 
2,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS. 

oke,  Mass.,  Oct.  19. 


-Corrected  by  J.  G.  Mackintosh  &  Co.,  Bankers.  Holy 


Company. 

Par. 

Capital. 

Period. 

a 

DO 

a 
v. 

Date 

of 
Issue. 

Bid. 

Ask'd 

Springfield  Street  R.  R.  Co  

100 
100 
100 

1,000,000 
250,000 
50,000 

J.  &  J. 
J.  &  J. 

1 

4 

21)0 
200 
125 

225 
225 
150 

LOUIS VILiliE  STOCKS  AND  BONDS.  —  Corrected  by  Almstedt  Bros. 
Stock  and  Bond  Brokers,  610  West  Main  Street,  Louisville,  Ky.,  Oct.  19. 

Company. 

Par. 

Capital. 

Period. 

> 
3 

+j 

10 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ry,  Co.,  pref . . . 
Louisville  St.  Ry.  Co.,  com.. . . 

100 
100 

52,000,000 
4,000.000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

87 
35 

88 
36 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  mort 
Louisville  City  Ry.  Co.  Cons  . 
Central  Passenger  Ry.  Co — 
New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

wm 

116 
116 
85 

WM 
117 
117 
90 

NEW  HAVEN  STOCKS  AND  BONDS. — Corrected  by  H.  C.  Warren  &  Co., 
Bankers  and  Brokers,  New^Haven,  Conn.    Oct.  19.    Stock  quotations  are 
prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

<a 

cn 

Date 

of 
Issue. 

Bid. 

Ask'd 
47 

STOCKS. 

F.  Haven  &  westvllle  R.  R.  Co. 
New  Haven  &  W.  Haven  R.  R.Co 
New  Haven  &  Cent'lle  H.  R.  Co. 
Hartford  &  Wethersfleld  Horse 

25 
25 

$600,000 

J.  &  J. 

i 

45 

100 

200,000 

J.  &  J. 

3 

125 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

New  Haven  Street  Ry.  Co  

New  Haven  &  W. Haven  R.  n.C.o 
Winchester  Ave.  R.  R.  Co.Deb. 

Bridgeport  Traction  Co  

Hartford  &  Wetnersfleld  Horse 
R.  R.  Co.,  Deb.  Series  A. , ,  . 

1894 
1892 
1894 
1893 

1888 

1890 

600,000 
500.000 
100,000 
2,U00,000 

100,000 

100,000 

100,000 

J.  &  J. 
M.&N. 
M.  &  S. 
J.  &  J. 

M.  &  S. 

M.&N. 

M.  &  N. 

5 
5 
6 
5 

6 

5 

5 

Jan.  1919 
Nov.  1912 
Mar.  1909 
July,  1923 

Sept.,  1908 

May,  1910 

May,  1910 

100 

100 
95 

100 
102 

100 

Hartford  &  Wetnersfleld  Horse 

R.  R.Co.,  Deb.  Series  B  

Hartford  &  Wetnersfleld  Horse 

NEW  ORLEANS  STOCKS  AND  BONDS.— Corrected  by  George  Le 
Sassier,  188  Common  Street,  New  Orleans,  La.,  Oct.  19.    Stock  quotations 
are  prices  per  share. 


Company. 


stocks. 

Carrollton  R.  R.  Co  

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  City  &  Lake  Co. 

Orleans  R.  R.  Co  

St.  Charles  Street  R.  R.  Co  . . 


Bonds. 


Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 

do        do  new 

do  do 

N.  O.  City  R.  R.  Co  

N.  O.  &  Carrollton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 

1st  Mort  

St.  Charles  Street  R.  R.  Co. . . 


Par. 


100 
100 
40 
100 
50 
50 


Date 

of 
Issue 


1892 
1883 
1886 
1893 
1879 
1883 

1893 
1881 


Capital. 


1,300,000 
1,150,000 
240,000 
1,500,000 
185,000 
600,000 


Period. 


Quart 

Semi. 
Quart. 


Amount 

Out- 
standing. 


150,000 
75,000 
40,000 
2,000,000 
416,500 
250,000 

1,725,000 
105.000 


Inter- 
est 
Paid. 


M  &  N 
M  &  N 
M  &  N 
J  &  J 
J  &  D 
F  &  A 

J  &  J 
J  &  D 


Date 

of 
Issue. 


1867 
.866 
1888 
I860 
1868 
1865 


Prlrclpal 
Due. 


1912 

'95-'99 
1896 
1943 
1903 

'97-'06 

1943 
'9r>->01 


Bid. 


121X 
72 
31% 

my, 
31 
55% 


Bid. 


102 

my, 
my, 

86 
116 


885£ 


Ask'd 


125 
76 
40 

112 
36 
57 


Ask'd 


90 


MONTREAL,  STOCKS  AND  BONDS.— corrected  by  Gordon Strathv  &  Co . 
Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  Oct.  19.  Stock 
quotations  are  per  cent,  values. 


Par 

/~»r>  Tilt  ft  1 

Period 

> 
3 

tn 
as 

>A 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Montreal  St.  Ry.  (old  stock) 
"          "  (new  stock) 

60 
50 

$2,000,000 
2,000,000 

M.  &  N. 

4 

May,  '91. 
May,  '91. 

161  li 

162 

157« 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

% 

Principal 
Duo, 

Bid. 

Ask'd 

Montreal  St.  Ry  

lsai 

£60,000 
700,000 

5 

1905 

1S93 

NEW  YORK  STOCKS  AND  BONDS.— corrected  by  James  MoGovern  &  Co. 
6  Wall  St.,  New  York,  Oct.  19. 


Company. 


STOCKS. 

Bleecker  St.  &  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park,  North  &East  Kiver 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St.,  Manhat.  &  St.  Nlch.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue...  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


900 
2,100 
1,800. 

600! 
1,200! 

748, 
2,500, 
1,600, 
1,000, 
l,862i 
1,600, 
5,000, 

600, 

800, 
2,000. 


Period. 


J.  &  J. 
Q.-J. 
Q.-J. 
Q.-F. 
Q.-F. 
Q.-F. 


Date 

of 
Issue. 


Bid. 


29 

183)$ 
160 
159 
136 
300 
40 
250 
200 
138 
200 
186 
290 
145 
140 


Ask'd 


30 
186 


140 


50 

300 


140 


181 


160 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  interest  as  rental 

Broadway  Consolidated  

Cen'l  Park,  North*  East  River 
Central  Crosstown— 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
43d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  Income  bonds  

Eighth  Ave.,  Scrip  

Houston.W.  St.  &  Pav.  F'ry.lst 

Second  Avenue,  1st  mort  

Third  Avenue  

23d  Street  

Union  Railway  Co  


Date 

of 
Issue 


Amount. 


700,000 
500,000 
500,000 
125,000 
000,000 
650,000 
200,000 
250,000 


1,200,000 


200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
250.000 
000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.&N. 

J.  &  D. 
F.  &  A. 

M  &  S. 

J.  &  J. 
F.  &A. 

J.  &  J. 
M.  &N. 

J.  &  J. 
M.  &N, 
F.  &  A. 


Principal 
Due. 


July, 
June, 
July, 
July 
July, 


Dec, 
Nov., 


Aug. 

Sept., 

Aug., 
July, 
Nov., 
Jan., 

May, 
Feb  , 


1900 
1904 
1914 
1924 
1905 
1943 
1902 
1922 

1932 
1914 

1910 
1915 
1914 
1894 
1909 
1937 
1893 
1942 


Bid. 


no 

107 

106 

109 

106 

HOij 

113 

120 

110 
100 

110 

45 
102 
10O 

105 

100 
106 


Ask'd 


,  113 
v  109 
109 
112 
109 

110a 

114 


101 

112 

52 
106 


118& 


107 


PHILADEIjPHIA  SECURITIES — Corrected  by  Huhn  &  Gi.endinnino 
143  soutn  Fourth  st.  (Bullitt  Building),  Philadelphia,  Oct.  19.  Stock  quota 
tlons  are  prices  per  share. 


Company. 


stocks. 

Citizens'  

Continental  

Frahkford  &  Southwark  

Germantown  

Green  &  Coates  

Eestonvllle  

Lombard  &  South  

People's  Traction  Co  

Pnlladelphla  City  

Philadelphia  &  Gray's  Ferry.. 
•Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second*  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia  

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.  J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 
♦Ex.  Allotments. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Eestonvllle,  1st  mort  


"  2d  mort. 
People's,  1st  mort  


"     Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
50 
50 
50 
50 
50 
25 
50 
50 
50 
50 
50 
50 
50 
50 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1*89 
1892 
1892 


Capital. 


$500,000 
1,000,000 
1,350,000 
1,500,000 

500,000 
2,050,000 

500,000 
10,000,000 
1,000,000 

617,500 
7,000,000 

750,000 
1,060,21)0 
1,000,0011 
1,250,000 

750,000 
80,000,0011 
5,000,000 
6,000,000 
6,000,000 
3,000,000 


Q.-J. 
J. — J. 

Q.-J. 
Q.-J. 
Q.-J. 


A.— O. 


Amount 

Out- 
standing 


1,500,000 
1.250.0U0 
1,750,000 
67,000 
160,000 
300,000 
124,600 
75,000 
219,000 
285,000 
347,000 
346,000 


Period. 


J. — J. 
J. — J. 
M.— N. 
Q.-J. 
Q-J. 
J.— J. 
J. — J. 
J.-J. 
Q.-F. 


Inter- 
est 
Paid. 


M— N. 
M.— S. 
J.  &  D. 
J.— D. 
A.— O. 
M.— N. 
J.-J. 
M. — S. 
J.— J. 
J.— J. 
M.— S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1868 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 
1901 
1943 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


272 
127 
325 
112 
124^ 

58Ji 

90 

54 
165 

80 


Ask'd 


274 
130 
327 
113 
126 

60 

91 

54^ 
166 

85 


103^1  104 


229 
215 
229 
195 
195 
112 

52 
25 
12>i 


Hid. 


107U 
101 

lOO3.; 

105 
103 
103  k. 
105 
11).') 
115 
100 
'.(ft 
117 


235 
216 
230 
200 
200 
112*. 

16 

54 

29 

12X 


Ask'd 


I0K\ 

102 

102 
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OMAHA  STOCKS  AND  BONDS.— Corrected  by  Richard  C.  Patterson, 
Banker  and  Broker,  907  N.  Y.  Life  Building,  Omaha,  Neb.,  Oct.  19. 


Company. 

Par. 

Capital. 

Period. 

> 
■3 

w. 

Date  of 
Issue. 

Bid. 

Ask'd 

100 

5,000,000 

M.  &  N, 

Jan.  1,  '89 

60 

BONDS. 

Date 
of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

i 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  &  N. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS  Corrected  by  John  B.  Barbour,  Jr., 

306  Times  Bldg.,  Pittsburgh,  Pa.,  Oct.  23.  Stock  quotations  are  prices  per 
share. 


Company. 


STOCKS. 

Central  Traction  R.  R.  Co. . . . 
Citizens'  Traction  R.  R.  Co . . 
Pitts.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  incline  Plane 

Co  

Port  Pitt  Incline  Plane  Co.. . 
Mount  Ollverlncllne  Plane  Co 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co  


Citizens'  Traction  R.  R.  Co  . . 

Pittsburgh  Traction  R.  R.  Co. 

Pitts.  &  Birmingham  Trac- 
tion Co  

Pleasant  Valley  Ry  

P.,  A.  &  M.  R.  R.  Co  

Duquesne  Traction  Co  

Second  Ave.  Blectrlc  R.  R.  Co 

Central  Traction  Co  

Union  R.  R.  Co  

West  End  R.  R.  Co  

Birmingham,  Knoxvllle  & 
Allentown  Tract.  Co  

Suburban  Rapid  Transit  

Fort  Pitt  Incline  Plane  Co. . . 

Mount  Oliver  Incline  Plane  Co 

Penn  Incl'e  PlaneCo.  1st  Mort 

Monongahela  Incl'e  Plane  Co. 

Pittsburgh  Incline  Co  


Par. 


50 
50 
50 
50 
25 
50 
50 
50 
50 

50 
56 
50 
100 
50 


Date 

of 
Issue 


1887 
1887 

1892 
1893 
1891 
1890 


1881 


1881 
1871 

1883 
1887 
1889 


Capital. 


1,500,000 
3,000,000 
3,000,000 
3,500,000 
1,400,000 
3,000,000 
1,000,000 
1,000,000 
250,000 

140,000 
60,000 

100,000 
100,000 
3,000,000 


Amount 

Out- 
standing. 


1,250,000 
750,000 


1,250,000 
1,500,000 
1,500,000 
500,000 
375,000 
100.000 
500,000 


30,000 
44,500 

135,000 
50,000 

200,000 


Period. 


J.  &  J. 


J.&J. 


J.  &  J. 
J.  &  J. 


F.  &  A. 


J.&J. 
J.  &  J. 


Inter- 
est 
Paid. 


A.  &  O 

A.  &  O. 


J.&J. 
J.&J. 
J.&J. 
J.  &  J. 
J.&J. 
A.  &  O. 
J.&J. 


M.  &  N. 


A.  &  O. 
J.  &  J. 


Date 

of 
Issue. 


Principal 
Due. 


.92? 
1927 


1919 
1931 
1930 
1923 
1919 
1901 
1923 


1901 
1901 
1903 
1897 
1910-19 


Bid. 


20  ?4 
r.9;-, 

14 


21  % 
38^ 
16 
50 


27kj 


Bid. 


106 
105 


9.", 


104  \ 

ioi : \ 


102 


Ask'd 


21  % 
60 

esa 

22 
39 
20 


28 


Ask'd 


106 

95K> 
100 

m% 

103 


PROVIDENCE  STOCKS  AND  BONDS.— Corrected  by  Chacb  &  Butts 
Bankers,  Providence,  Oct.  19. 


Company 

Par. 

Capital. 

Period. 

it  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 

stand'g 

8,000,000 
50.000 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

M  &  S 
J  &  D 

5 
5 

1993 
1910 

95 
100 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BON DS.— Corrected  byE.  W.Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  Oct.  19. 


Company. 

Par. 

Capital. 

Period. 

> 
3 

Date 

of 
Issue. 

Bid 

Ask'd 

STOCKS. 

Rochester  (N.Y.)  Ry  

100 
100 
100 
100 

100 
100 
100 
100 
100 

5,000,000 
6.000,000 
1,250,000 
3,000,000 

2,000,000 
4,000.000 
2,000,000 
3,000,000 

1890 
1891 
1891 
1892 

1892 
1892 
1893 
1892 
1893 

30 
58 
12 
47 

77 

19>£ 

80 

14 

33 

31 
60 
18 
49 

80 

2oy, 

82 
18 
34 

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 
(Boston)  Pret  

Q.-F. 
A.— O. 

1 

6 

Worcester  Traction  Co.  Pref 

F. — A. 

6 

Consol.  Trac.  Co.  (N.  J.)  

BONDS. 

Date 

of 
Issue 

Amount 

Out 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid 

Ask'd 

Rochester  (N.Y  )  Ry  

1890 

3,000.000 

A  &  O 

5 

1930 

96 

99 

1891 

5,000,000 

F  &  A 

5 

1931 

100 

102 

1891 

850,000 

J&D 

6 

1931 

90 

95 

Newark  (N.  J.)  Pass.  Ry  .. . 

1890 

6,000,000 

J  &  J 

5 

1930 

101 

my 

Columbus  (O.)  St.  Ry  

1892 

2,600,000 

J  &  J 

5 

1932 

91^ 

93 

Consol.  Trac.  Co.  (N.  J.)  

1893 

J&D 

5 

1933 

89 

90 

SAN  FRANCISCO  STOCKS  AND  BONDS. — Corrected  by  Philip  Barth, 

Broker,  440  California  Street,  San  Francisco,  Cal.,  Oct.  11. 


Company. 


STOCKS. 

California  St.  Cable  Co  

Geary  St.,Park&  Ocean  R.R.  Co 
Market  Street  Cable  Co. . . . 

Metropolitan  Electric  

Oakland,  S.  L.  &  Hay  wards. 
Presidio  &  Ferries  R.  R.  Co. 
Sutter  St.  R.  R.  Co  


Bonds. 


Cal.  St.  Cable  R.  R  

Ferries  &  Cliff  House  

Geary  St.,  Park  &  Ocean. 
Market  Street  Cable  Co. . . 

Omnibus  Cable  Co  

Park&  Ocean  R.  R  

Park  &  Cliff  House  R.  R. . 

Powell  Street  R.  R  

Sutter  St.  Cable  Co  


Par. 


100 
100 


100 


Date 

of 
Issue 


Capital. 


1,000,000 
1,000,000 
18,750,000 
1,000,000 


1,000,000 
2,000.000 


Am't 
Out- 
stand- 
ing. 


650,000 
671,000 
3,000,000 
2,000,000 
250,000 
350,000 
700,000 
900,000 


Period. 


Monthly 
Monthly 


Monthly 


Quart'ly 


Interest 
Paid, 


J.  &  J. 
M.  &  S. 
A.&O. 
J.  &  J. 
A.&  O. 
J.  &  J. 
J.  &  J. 
M.  &  S. 
M.  &  N. 


Date  of 
Issue. 


Principal 
Due. 


1914 


1913 
1918 
1914 


1913 


Bid. 


41V<j 


12 


Bid. 


Wy 


103 
119^6 
114^ 
112 


106)4 


Ask'd 


101 
100 
43 


l'O 

ioo' 


Ask'd 


110 


117 

ioi*" 
no 

106>* 


ST.  LOUIS  STOCKS  AND  BONDS.— corrected  by  James  Campbell, 
Broker,  Rlalto  Building,  21S  N.  4th  St.,  Oct.  19.  Stock  quotations  are  prices 
per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds.. 

Citizens'    

Jefferson  Avenue  

Llndell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  , 

Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  Cable  

Fourth  St.  &  Arsenal  

Llndell  

Missouri  Cable  

People's  1st  mort  

"       2d  mort  

People's  Cable  

St.  Louis  Cable  

Union  Depot  

Southern  

Southern  

St.  Louis  &  Suburban  

St.Louls  &  Suburban  (Incomes) 


Par. 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Capital 
Issued. 


Date 

of 
Issue 


1892 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1K90 
1884 
1889 
1891 
1891 


2,500.000 
1,500,000 

112,000 
2,500,000 
2,000,000 
1,000,000 
2,000,000 

150,000 
4,000,000 
2,600,000 

800,000 

700,000 


Amount 
Out- 
stand- 
ing. 


1,800,000 
1,500,000 
50,000 
1,500,000 
600,000 
125,000 
75,000 
800,000 
1,500,000 
4,000.000 
200,000 
300,000 
1,400,000 
300,000 


Period. 


Oct.  '93 
Dec.  '88 


Q.-J. 
Dec.  '8S 
J.&J. 


Jan.  '94 
Jan.  '94 


Inter- 
est 
Paid. 


J.&J. 
J.  &  J. 
J.  &  J. 
J.&J. 
M.  &  S. 
J.  &  D. 
M.&N. 
J.  &  J. 
M.&N. 
A,  &  O. 
M.&N. 
M.&N. 
F.  &  A. 


Date  of 
Issue. 


1876 
1887 
1885 
1890 
1891 
18S9 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1889-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


60 

80 
125 

99» 
200 

20 
147 
5 
150 

20 

80 

15 


Bid. 


98 
105 
98 

my 
ioo 

99 
100 

90 
101 
105 
103 
100 

85 

70 


Ask'd 


62 
85 
135 
101 
210 
25 
150 
10 
200 
21 
85 
25 


Ask'd 


100 
107 
100 
103 
102 
100 
102 
95 
103 
106 
105 
104 
87 
80 


WASHINGTON  STOCKS  AND  BONDS. — Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,  Washington,  D.  C,  Oct.  19.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

I  %  last  dlv. 

Date 

of 
Issue. 

Bid. 

Ask'd 

310 
90 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 

Metropolitan  R.  R  

Columbia  R.  R  

50 
50 
50 
50 

ro 
10 

500,000 
750,000 
400,000 
500,000 
353,000 
200,000 

Q.  P. 
Q.  J. 
Q.  M. 
Q.  J. 

5 
2 
1 

1863 
1864 
1870 
1875 

280 
80 
57 
25 
30 

Belt  R.R  

Ecklngton  &  Soldiers'  Home. 
Georgetown  &  Tenallytown. . 

85 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

X 

Principal 
Due. 

Bid. 

Ask'd 

Wash'tn  &  Geo'tn  conv't.  1st. 

2d. 

Ecklngton  &  Soldiers'  Home. 
Belt  

'83-'99 

3.000,000 
500,000 
150,000 
600,000 
300,000 
500,000 

J.  &  J. 
J.&J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
A.  &  O. 

6 
6 
6 
6 

5 
6 

1899-1929 
1903-1943 
1896-1911 

1921 

1901 

135 
125 
101 

80 

WiX 
107 

135 
135 
105 
86% 
104% 
110 

Metropolitan  R.  R.  convert. . . 
Columbia  R.  R.  1914  

Financial. 


The  issue  of  $1,700,000  bonds  by  the  Metropolitan  Railway  Com- 
pany, of  Washington,  D.  C,  has  been  authorized  by  the  stockhold- 
ers of  that  company. 

dN  dt>  A 

9  «p  "  sP 

The  Northwestern  Elevated  Railroad  Company,  of  Chicago,  has 
filed  a  mortgage  to  the  Illinois  Trust  &  Savings  Bank,  trustees,  the 
amount  being  $15,000,000.    The  principal  is  due  August  1,  1944. 


November,  1894.] 
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The  Massachusetts  railroad  commissioners  have  approved  the 
issue  of  additional  capital  stock  to  the  amount  of  $264,000  by  the 
Brockton  Street  Railway  Company. 

A  dr.  .  at 

»  v  9 

It  is  stated  that  arrangements  for  consolidating  the  Morrisse 
system  of  electric  railways,  in  Paterson  and  vicinity,  under  the  title 
of  the  New  Jersey  Electric  Railway  Company,  are  progressing  rapidly. 

dT>  dT;  (ff; 

SP  SP  SP 

Control  of  the  Union  Railway  Company,  of  New  Bedford,  has 
been  secured,  it  is  said,  by  a  syndicate  of  New  York,  Rochester,  Bos- 
ton and  Fall  River  capitalists.  The  new  syndicate  has  acquired 
1,350  out  of  2,600  shares.  The  price  paid  is  said  to  have  been  $169 
per  share. 

dN 

9  9  •  9 

The  annual  meeting  of  the  Mornington  Tramway  Company,  of 
Dunedin,  New  Zealand,  was  held  July  19.  The  line  is  operated  by 
cable,  and  in  the  year  ending  June  30,  1894,  the  cars  ran  57,881  miles, 
carrying  542,161  passengers.  Receipts  ,£4,840,  working  expenses 
^3,178.    A  dividend  of  7  per  cent,  was  declared. 

rfh  dTt  fflj 

sp  9  v 

The  annual  meeting  of  the  Melbourne  Tramway  &  Omnibus 
Company,  of  Melbourne,  N.  S.  W.,  was  held  August  9.  The  report 
showed  passengers  carried  by  the  sixteen  cable  and  three  horse  tram- 
way lines  34,054,145,  a  decrease  of  1,557,781  under  last  year;  miles 
run  7,968,738  or  321,621  less  than  last  year.  There  are  forty-three 
and  a  half  miles  of  double  track  (cable),  and  four  and  a  half  miles  of 
double  track  (horse).  The  falling  off  of  traffic  was  attributed  to  the 
continued  hard  limes.  A  dividend  of  5  per  cent,  or  .£18,056  was  de- 
clared. 

flr.  (Jh  rfh 

-JP  MP  SP 

The  Syracuse  (N.  Y.)  Consolidated  Street  Railway  Company, 
having  made  default  on  the  coupons  of  its  5  per  cent,  first  mortgage 
bonds,  due  January  I  and  July  I  last,  and  foreclosure  proceedings 
having  been  begun  by  the  trustee,  Simon  Wormser,  Casimir  Tag, 
Clarence  H.  Wildes  and  Isaac  N.  Seligman,  representing  more  than  a 
majority  of  the  bonds,  have  been  constituted  a  committee  for  the 
protection  of  the  bondholders.  These  are  requested  to  deposit  their 
holdings  with  the  Central  Trust  Company,  of  New  York,  receiving 
negotiable  certificates  therefor. 

$^  ^ 

The  Metropolitan  Electric  Company,  which  recently  leased  the 
plant  and  franchises  of  the  Reading  (Pa.)  Electric  Light  &  Power  Com- 
pany for  ninety-nine  years,  with  the  privilege  to  buy  at  the  end  of  the 
lease,  has  given  a  mortgage  to  the  Pennsylvania  Trust  Company  for 
$150,000.  Coupon  bonds  are  to  be  issued  by  the  company,  covering 
the  amount  payable  October  1,  1909,  with  interest  at  6  per  cent,  pay- 
able semi-annually.  Another  mortgage  for  $75,000  was  also  given  by 
the  Reading  &  Temple  Electric  Railway  Company  to  the  Reading 
Trust  Company  for  the  issue  of  5  per  cent,  bonds,  redeemable  in 
fifteen  years  and  payable  in  thirty. 

at  ffl;  dTi 

9  SP  NP 

The  following  is  a  comparative  statement  of  the  operations  of 
the  Columbus  (O.)  Street  Railway  Company  for  the  month  of  Sep- 
tember:   Gross  earnings,  1894,  $59,013.71;  1893,  $47,161.44;  increase, 


C.   E.   LOSS  &  CO., 

— GENERAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building,  Chicago, 


REED  *  McKIBBIN, 

GENERAL  STREET  RAILWAY  CONTRACTORS, 

80  Broadway,  New  York. 


$11,852.27.  Operating  expenses,  1894,  $23,474.38;  1893,  $29,618.14; 
decrease,  $6,143.76.  Net  earnings,  1894,  $35,539.33;  1893,  $17,543.30; 
increase,  $17,996.03. 

For  the  nine  months  ending  September  30,  1894,  the  company 
presents  the  following  report:    Gross  earnings,   1894,  $421,166.96; 

1893,  $406,652.61;  increase,  $14,514.35.  Operating  expenses,  1894, 
$197,781.56;  1893,  $255,518;  decrease,  $57,736.44.      Net  earnings, 

1894,  $223,385.40;  1893,  $151,134.61;  increase,  $72,250.79. 

A  (Jh  A 

<JP  ij>  ijp 

The  annual  meeting  of  the  Pittsburgh  (Pa.)  &  Birmingham  Trac- 
tion Company,  was  held  October  9,  and  the  following  were  elected 
directors:  Dr.  John  M.  Duff,  C.  M.  Clark,  A.  C.  Wettengel,  Harry 
Moore,  E.  H.  Jennings,  W.  R.  Ford  and  Henry  J.  Lotz.  Presi- 
dent J.  M.  Duff  read  the  following  statement  for  the  year  ending 
July  1,  1894):  Receipts  from  all  sources  except  inclines,  $297,497.96; 
receipts  from  inclines,  $60,491.67;  total,  $357,989.63.  Expenses:  Ex- 
penses and  taxes,  $183,420.35;  bond  interest,  $110,450;  total,  $293,- 
870.35;  incline  expenses,  $75,653-43;  less  dividend  received  from  Mt. 
Oliver  incline,  $3,714;  total,  $71,714;  total  expenses,  $365,809.78;  less 
for  the  year,  $7,820.15.  The  railways  carried  5,862,024  passengers 
during  the  year,  and  were  operated  at  the  expense  rate  of  45^  per 
cent,  of  their  gross  receipts,  and  at  io}{  cents  per  car  mile,  exclusive 
of  bridge  tolls. 

EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 
NEW  YORK. 


C.  J.  FIELD,  M.  E., 

Consulting  Engineer. 
Electric  Traction. 

Power  Transmission. 

Generating  Stations. 
Central  Building,  Liberty  and  West  Sts. 
NEW  YORK. 


WHITE-CROSBY  COMPANY, 

CONTRACTING  ENGINEERS, 

Equitable  Building,  Baltimore,  Md. 


New  York  Office,  29  Broadway. 

Chicago  Office,  The  Rooke  ry 


ORGANIZED,   1888  INCORPORATED,  1891. 

WOODBRIDGE  &  TURNER, 

ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS. 

Electric  Railway  Construction  and  Equipment. 
Times  Building;,  41  Park  Row,  New  York. 


"cars  NEW  YORK  EQUIPMENT  CO.  TJ5" 

„...-_  ™™  EQUIPMENT,  ggp-  SSr 

for  suburban,  Electric,  15  WALL  ST.,  NEW  YORK.  UNE  CONSTRUCTION 
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Annual  Meeting  of  the  Cleveland  Electric  Club. 


At  the  annual  meeting  of  the  Electric  Club,  of  Cleveland,  held  at 
its  club  rooms,  Oct.  3,  1894,  the  following  officers  were  elected  : 
President,  Chas.  W.  Wason  ;  first  vice-president,  B.  M.  Barr;  second 
vice-president,  T.  E.  Adams;  secretary,  H.  J.  Davies;  treasurer, 
E.  W.  Moore.  Board  of  managers:  Chas.  W.  Wason,  H.  J.  Davies, 
R.  M.  Fuller,  E.  W.  Moore,  Geo.  W.  Cleveland. 


Experiments  With  Fuses  for  500  Volt  Circuits. 


Some  interesting  experiments  with  fuses  for  500  volt  circuits  have 
been  made  recently  by  W.  E.  Harrington,  superintendent  of  the  Cam- 
den Horse  Railroad  Company,  of  Camden,  N.  J.,  in  addition  to  those 
described  in  the  paper  by  him  on  this  subject  read  at  the  Atlanta  Con- 
vention. The  object  of  making  the  tests  was  to  determine  the  value 
of  recent  rules  adopted  by  the  Underwriters'  International  Electric 
Association  on  the  use  of  500  volt  fuses,  reference  to  which  is  made  in 
Mr.  Harrington's  paper. 

The  experiments  were  made  with  fuses  of  No.  8  B.  &  S.  gauge 
copper  wire,  and  with  currents  of  from  ten  to  fifty  amperes,  in  ten 
ampere  steps  in  each  instance,  note  being  taken  of  the  ohmic  resistance 
of  the  arc  following  the  melting  of  the  fuse.  It  was  found  that  the 
ohmic  resistance  of  the  arc  dropped  off  very  rapidly  as  the  current  in- 
creased, the  decrease  being  attributed  to  the  greater  volume,  and  conse- 
quently greater  cross  section  of  the  gas  formed,  showing  that  under 
conditions  of  a  short  circuit  on  a  railway  system  this  resistance  is 
negligible.  It  is  interesting  to  note  that  a  slight  movement  of  air  in 
the  vicinity  of  the  arc  caused  a  variation  in  the  resistance.  The  fore- 
going, Mr.  Harrington  believes,  establishes  the  truth  of  the  statement 
that  if  a  given  fuse  protects  for  one  maximum  current,  it  may  not  for 
greater  currents. 

Different  sections  of  No.  30  B.  &  S.  gauge  copper  wire  were  tested  in 
series  with  a  C.-S.  circuit  breaker  across  the  500  volt  bus  bars  of  the 
switchboard  of  the  Camden  Horse  Railroad  Company,  and  it  was 
found  that  with  each  length  of  the  No.  30  B.  &  S.  wire,  ranging  from 
one  inch  to  eight  inches,  the  circuit  breaker  which  was  set  for  400  am- 
peres was  opened  when  a  short  circuit  was  made.  Experiments  were 
made  with  and  without  bridges.  In  other  words,  it  was  shown  a  cop- 
per wire  which  will  fuse  upon  the  passage  of  two  amperes  will  allow 
about  400  amperes  to  pass  on  a  short  circuit.  The  reason  for  this 
given  by  Mr.  Harrington  is  that  the  excessive  current  flows  not  through 
the  fuse,  but  through  the  arc  maintained  at  the  expense  of  the  terminals, 
the  fuse  simply  playing  the  role  of  establishing  a  condition.  In  many 
instances,  fuses  made  of  No.  22  B.  &  S.  gauge  copper  wire,  six  inches 
in  length,  have  opened  circuit  breakers  requiring  800 amperes  to  open. 
According  to  Mr.  Harrington  there  exists  a  popular  misconception  of 
the  action  of  bridges.  A  bridge  is  an  additional  protection,  as  it  in- 
creases the  length  of  the  arc,  other  conditions  remaining  the  same,  but 
in  short  circuits  the  little  additional  length  due  to  the  bridge  does  not 
seem  to  have  much  effect,  and  the  ideal  fuse  block  for  the  protection  of 
500  volt  circuits  is  one  with  protected  terminals. 


Do  You  Like  Comfort  When  You  Travel? 


During  the  period  covered  by  the  World's  Fair,  the  Lake  Shore 
&  Michigan  Southern  Railway  came  into  great  prominence  as  the 
route  of  the  Exposition  Flyers.  These  were  the  fastest  long  distance 
trains  ever  placed  in  service  on  any  line  of  railway.  They  made  the 
run  from  Chicago  to  New  York  in  the  remarkable  time  of  twenty 
hours.  Great  importance  attached  to  this  event.  The  eyes  of  the  rail- 
road and  the  traveling  world  watched  the  performance  of  these  trains; 
newspapers  devoted  columns  to,  and  poetry  and  stories  were  written 
about  them.  They  were  recognized  as  one  of  the  leading  features  in 
connection  with  the  great  Columbian  Exposition.  They  aptly  and 
powerfully  illustrated  the  merits  of  this  great  line  as  a  passenger 
route. 

Long  ago  the  United  States  Government  recognized  and  selected 
the  Lake  Shore  as  the  best  route  over  which  to  run  the  famous  White 
Mail  Trains,  the  fastest  service  of  this  nature  in  the  world. 

A  vigilant  management,  a  perfect  roadbed,  double  tracks,  and 
absence  of  grades  and  curves  have  made  possible  the  operation  of 
this  high  class  of  service. 

Thus  it  comes  about  that  the  Lake  Shore  takes  rank  among 
travelers  as  the  most  comfortable  of  American  railways.  It  is  a  line 
used  by  persons  desiring  a  prompt  and  reliable  service,  and  who 
like  comfort  and  elegance  in  their  travels. 

A.  J.  SMITH,  Gen'l  Pass.  &  Ticket  Agent,  Cleveland,  O. 

N.  B. — Wagner  Vestibule  Sleeping  Cars  without  change  between 
Chicago,  Cleveland,  Buffalo,  New  York  and  Boston.  Elegant  Dining 
Car  service.  .x.*^. 


LEMUEL  W.  SERRELL,  M.  E. 

CONTRACTING  ENCINEER. 


GENERAL  STREET  RAILWAY  CONTRACTOR. 

ROADS  BUILT  READY  TO  OPERATE. 

POSTAL  TELEGRAPH  BUILDING,  NEW  YORK. 


T[rphniu  Ilretrieal  ^//orks 

129  Bread  St.,  Philadelphia. 

"Teck"  Bond  for  Rail  Joints. 

"Teck"  Splice  for  Trolley  and  Feed  Wire. 

Iron  Poles  and  Rigid  and  Adjustable  Brackets. 

Overhead  Material  of  all  kinds. 

Trolley  Poles,  Wheels  and  Forks. 

Station  Switches  and  Switchboards. 

Quick  Break  Pole  Switches. 

Qrease  Your  Axles   ■ 

Once  or  Twice  a  Year. 

And  get  better  service  than  you  now 
have  for  less  money. 

Dreher's  Grease  used  on  most  of  the 
Trolley  Lines  in  the  East. 

Full  line  of  Best  Quality  Power  House 
Oils  at  lowest  prices. 

The  Dreher  Manufacturing  Company, 

249  Front  St.,  New  York. 
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THE  STREET  RAILWAYS  OF  WASHINGTON,   D.  C 


All  the  principal  street  railway  lines  operating  in  the 
city  of  Washington  are  at  present  undergoing  important 
changes.  Some  are  extending  their  present  limits,  while 
others  are  being  rebuilt,  one  for  cable  traction  and  another 
for  an  underground  electric  system.  In  studying  the 
street  railway  situation  of  Washington,  it  must  be  remem- 
bered that  all  the  street  railway  lines  of  the  District  of 
Columbia  are  under  the  direct  supervision  of  Con- 
gress, and  none  of  them  can  effect  a  change  of  motive 
power  without  a  special  act,  and  this  has  been  secured  in 
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car  house  and  station  will  be  erected,  thro i?|jhFw^ip to^ro 
the  right  of  the  street,  the  track  will  make  a  loop,  by 
means  of  which  the  cable  trains  will  be  turned.  This 
will  be  a  gravity  loop,  and  the  cable  will  not  follow  the 
line  of  the  track,  but  will  encircle  a  terminal  sheave 
located  in  the  street.  The  present  car  house  in  George- 
town will  be  abandoned  and  devoted  to  other  purposes. 
The  present  length  of  rope,  which  operates  the  George- 
town division  from  the  central  power  station,  is  2,350  ft.,  but 
it  will  be  correspondingly  increased  to  operate  the  exten- 


FlG.  1.— CABLE  CURVE  AT  PEACE  MONUMENT,  FOOT  OF  PENNSYLVANIA  AVENUE— WASHINGTON,  D.  C. 


the  case  of  the  Columbia  Railroad  Company  and  other 
roads,  which  will  be  noted  below.  It  should  also  be  borne 
in  mind  that  an  act  of  Congress,  passed  some  years  since, 
prohibits  the  use  of  overhead  wires  for  the  operation  of 
any  of  the  street  railway  lines  within  the  city  limits. 

Washington  &  Georgetown  Railroad  Company. 

All  the  lines  controlled  by  this  company  are  now  op- 
erated by  cable,  and  are  run  in  three  divisions  known  as 
the  Pennsylvania  Avenue  or  Georgetown  division,  7th 
and  14th  Streets  divisions.  The  Georgetown  terminal  of 
the  Pennsylvania  Avenue  section  is  to  be  extended  a  dis- 
tance of  1,500  ft.  to  the  Aqueduct  Bridge,  where  a  new 


sion.  The  length  of  the  rope  which  operates  the  Navy 
Yard  end  of  the  line  is  31,500  ft.,  that  on  14th  Street 
division  is  27,700  ft.,  and  on  7th  Street  division  33,250  ft. 

All  the  ropes  now  employed  on  this  line  are  one 
andj  a  quarter  inches  in  diameter,  are  of  the  Lang  lay 
type,  and  were  manufactured  by  Roebling  and  Broderick 
&  Bascom.  The  lay  of  these  ropes  is  eight  and  a  half 
inches,  somewhat  shorter  than  the  lay  usually  employed 
by  foreign  manufacturers. 

On  the  Georgetown  line  the  average  life  of  the  cable 
is  about  120  days  or  about  20,000  miles,  while  the  7th 
Street  line  being  nearly  straight,  the  rope  in  that  division 
has  an  unusually  long  life.    The  rope  which  is  now  run- 
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ning  was  put  in  on  July  2,  1893,  and  is  still  in  fair  condi- 
tion. 

During  the  early  history  of  the  Pennsylvania  Avenue 
line,  the  traffic  was  interrupted  quite  frequently  by  the 
breaking  or  stranding  of  the  ropes,  but  since  Peter  Moar 
was  engaged  as  splicer  and  rope  superintendent  in  Feb- 
ruary, 1893,  there  have  been  very  few  delays  and  only  one 
serious  one  during  the  present  year.    Such  a  record  is 
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FIG.  2.— LOOP  AT  35TH  STREET— WASHINGTON. 

evidence  of  the  skill  of  the  rope  splicer  and  the  care  which 
is  given  to  the  ropes.  Mr.  Moar  employs  a  rope  dressing 
which  he  has  originated,  the  material  in  which  is  known 
only  to  himself  and  to  the  officials  of  the  company,  and 
this  is  giving  most  excellent  satisfaction,  being  very 
cheap  and  not  liable  to  drop  out  in  cold  or  wet  weather. 
We  do  not  know  of  a  cable  railway  where  the  expense  for 
rope  dressing  is  maintained  at  so  low  a  figure  as  on  this 
system,  as  the  following  data  will  show: 

CENTRAL  POWER  STATION. 

3  cables=82,5oo  ft.  of  rope. 

Material  for  coating  and  dressing,  cost  for  nine  months  ending  Sep- 
tember 30,  1894,  $151 ,86. 
During  this  six  new  cables  were  put  in  and  filled. 

SEVENTH  STREET  POWER  HOUSE. 

I  cable  =  33,250  ft. 

Material  used  for  dressing,  cost  for  nine  months  ending  September  30, 
i8g4,  $11.88. 

It  will  be  noted  that  the  expense  on  one  of  the  ropes 
is  less  than  five  cents  a  day,  and  of  all  the  ropes  only 
about  sixty  cents  per  day.  We  are  told  of  roads  where  a 
less  number  of  miles  of  cable  are  operated,  on  which  the 
average  expense  for  rope  dressing  is  nearly  $15  a  day. 
The  proportion  of  ingredients  employed  in  the  rope  dress- 
ing is  varied  to  suit  the  conditions  of  the  weather,  and 
great  care  is  exercised  in  applying  it  so  that  it  is  not  too 
oily  or  too  dry;  in  other  words,  a  little  "brain  oil"  is 
employed  as  one  of  the  ingredients. 

As  we  have  before  described  in  detail  the  equipment 
of  the  power  stations  of  this  system,  it  will  not  be  neces- 
sary to  repeat  it  in  this  connection,  except  to  say  that  the 


the  ground  floor,  and  this  is  equipped  with  a  number  of 
first  class  iron  working  tools.  To  this  shop  the  grips  of  the 
entire  system  are  brought  every  day  for  inspection,  when 
they  are  cleaned  and  nuts  and  bolts  tightened  up.  A  raised 
iron  platform*  in  the  middle  of  the  shop  is  piovided,  on 
which  the  grips  are  overhauled,  so  that  the  oil  and  dirt 
are  prevented  from  being  scattered  about  the  floor.  We 
noted  at  the  time  of  our  visit  that  one  of  the  five  foot  ele- 
vating sheaves  was  being  repaired  by  lining  the  groove 
with  cast  steel  segments  which  are  held  in  place  by  steel 
bolts  inserted  on  the  inner  side  of  the  rim,  thus  prolong- 
ing the  life  of  the  sheave  indefinitely.  In  the  splicing 
room  adjoining  the  tension  runs,  extra  ropes  are  mounted 
in  position  on  their  spools  ready  to  be  run  in  when  it  be- 
comes necessary  to  renew  the  rope. 

The  machinery  in  the  7th  Street  power  station  is  also 
standing  up  exceedingly  well  under  the  long  service,  the 
line  having  been  in  operation  nearly  five  years.  This 
station  is  operated  by  compound  engines,  and  the  drums 
are  operated  by  means  of  gear  wheels,  the  main  gears 
having  wooden  teeth  which  mesh  with  iron  teeth  on  the 
pinion.  After  these  wooden  gears  had  been  running  about 
two  years,  they  showed  some  sign  of  failing,  and  a  new 
set  was  made,  but  the  original  teeth,  with  one  or  two  ex- 
ceptions, are  still  running,  and  seem  to  be  in  fair  condi- 
tion. The  wooden  keys,  however,  have  all  been  renewed. 
It  is  proposed,  in  case  it  is  found  possible  to  change  to 


FIG.  3.— SIDE  ELEVATION  OF  AUTOMATIC  PICK-UP- 
RAILROAD. 


method  of  rope  drive  employed  in  the  central  power  sta- 
tion, in  which  both  winding  drums  are  driven  from  the 
same  pinion,  is  giving  most  excellent  satisfaction.  The 
machinery  is  noiseless  in  operation,  and  the  manilla 
ropes  are  making  an  excellent  record,  as  well  as  the  en- 
gines and  boilers.  The  station,  it  will  be  remembered,  is 
a  large  six  story  brick  building,  and  the  various  floors  are 
rented  for  offices  and  manufacturing  purposes  where 
power  is  employed,  the  shafting  of  the  different  floors 
being  operated  by  an  independent  engine.  All  the  apart- 
ments have  not  yet  been  leased,  but  the  scheme  is  prov- 
ing a  paying  one.    The  principal  grip  repair  shop  is  on 
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FIG.  4.— CROSS  SECTION  OF  AUTOMATIC  PICK-UP— WASHINGTON. 

the  rope  drive  without  interfering  with  the  traffic,  to  re- 
place the  gear  with  a  system  of  rope  drive  modeled  after 
that  in  the  central  station. 

CAR  SERVICE. 

All  the  trains  on  this  entire  system  consist  of  an  open 
grip  car  and  one  or  more  trailers,  open  trailers  being  run 
in  summer  and  closed  cars  in  winter.  The  grips  are  oper- 
ated by  levers,  and  the  gripmanis  stationed  in  the  middle 
of  the  grip  car.  This  method  of 
operating  the  grip  in  the  center 
of  the  car  has  been  criticized 
somewhat  in  Washington,  but,  in 
our  opinion,  where  the  streets  are 
as  wide  as  they  are  here,  and 
where  the  conditions  are  all  favor- 
able, there  can  be  no  more  liabili- 
ty to  accident  with  the  gripman 
in  the  center  of  the  car  than  when 
he  is  stationed  on  the  front  plat- 
form. In  crowded  streets  like 
Broadway  and  Third  Avenue, 
New  York,  the  conditions  are  dif- 
ferent. With  open  grip  cars  and 
the  gripman  in  the  center,  acci- 
dents to  people  getting  on  or  off 
are  often  prevented  by  the  ability  of  the  gripman  to  over- 
look the  entire  car.  It  is  also  claimed  for  the  lever  grip 
that  it  is  more  quickly  operated,  consequently  the  rope 
can  be  released  and  the  car  stopped  quicker,  with  less  dan- 
ger of  the  gripman  falling  to  release  the  rope  in  time  at  let- 
goes,  than  with  the  wheel  grip.  Should  the  grip  be  damaged 
en  route,  and  require  to  be  taken  up  out  of  the  conduit, 
it  can  be  done  without  disturbing  the  passengers  where 
an  open  car  is  employed,  while  with  a  wheel  grip  operated 
from  the  front  platform  of  a  closed  car,  it  is  necessary  to 
have  the  passengers  leave  the  car  in  order  to  remove  the 
grip.    In  this  connection  it  may  be  stated  that  the  prac- 
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tice  of  these  roads  sustains  the  claim  that  traffic  is  in- 
creased by  the  employment  of  open  grip  cars.  Passen- 
gers will  frequently  jump  on  and  ride  for  a  short  distance 
when  they  would  not  think  of  entering  a  closed  car.  It  is 
very  apparent  that  the  dividends  of  a  company  running 
as  many  cars  as  are  operated  by  this  system  will  be 
materially  affected  by  the  gain  or  loss  of  only  two  or  three 
passengers  per  trip. 

Three  pick-ups,  similar  to  that  shown  in  Figs.  3  and  4, 
have  been  in  continuous  service  for  over  two  years  on  the 


walk.  On  the  curb  line  is  a  small  house  for  the  protec- 
tion of  the  transfer  agent  who  issues  the  tickets  to  the 
passengers  as  they  alight  from  one  car  and  pass  to  the 
connecting  line.  In  this  station  a  Keller  dating  machine 
is  employed,  by  means  of  which  the  month,  day,  hour 
and  minute  of  issue  are  printed  on  the  ticket.  The  ma- 
chine is  arranged  for  very  rapid  work  and  a  boy  is  em- 
ployed to  turn  the  crank,  when  the  tickets  are  delivered 
in  the  form  of  a  notched  ribbon,  so  that  they  are  easily 
torn  up  into  proper  lengths.    The  type  for  printing  the 

dates  and  time  is  readily 
changed,  a  change  being 
made  every  fifteen  min- 
utes. The  company  em- 
ploys two  of  these  ma- 
chines at  each  of  the  prin- 
cipal transfer  stations. 

Near  the  15th  Street 
transfer  station  is  loca- 
ted a  switchman's  booth, 
where  a  man  is  stationed 
to  throw  the  switch  for 
the  cars  that  branch  to 
the  14th  Street  line,  as 
they  turn  into  New  York 
Avenue  and  run  to  14th 
Street. 

During  the  absence 
of  Henry  Hurt,  president 
of  this  company,  who  is 
making   a   tour   of  the 
world,  the  management 
of  the  system  is  in  the  hands  of  G.  T.  Dunlop,  vice-presi- 
dent, who  is  acting  president.    The  control  of  the  car 
men  is  under  the  supervision  of  CO  Sailer,  while  D.  S. 
Carll  is  engineer  and  has  a  general  oversight  of  all  the 
mechanical  affairs. 

Columbia  Railroad  Company. 

This  company  is  now  engaged  in  reconstructing  its 
entire  system,  aggregating  three  miles  of  double  track  for 
cable  traction,  and  it  is  expected  that  the  work  will  be  com- 
pleted and  the  lines  in  operation  by  cable  power  during  the 
early  spring  months.  The  route  of  this  system  is  princi- 
pally on  H  Street,  but  passes  through  a  portion  of  Massa- 


FIG.  5 — TRANSFER  STATION  NEAR  TREASURY  BUILDING— WASHINGTON  &.  GEORGETOWN  RAILROAD. 

Pennsylvania  Avenue  line,  namely,  two  at  the  7th  Street 
cable  crossing  and  one  at  the  Peace  Monument  junction. 
They  are  very  satisfactory  and  reliable,  the  expense  for 
maintaining  being  even  less  than  that  of  elevating  wheels. 
Each  pick-up  is  required  to  throw  the  rope  into  the  grip 
about  800  times  per  day  or  nearly  300,000  times  per  year, 
which  represents  nearly  2,000,000  pick-ups,  as  made  by  all 
three  since  the  time  they  were  installed.  The  operation  is 
very  simple  and  the  work  is  done  without  any  pounding 
or  jerk,  no  matter  what  the  speed  of  the  car  may  be. 
The  operation  is  as  follows: 

The  car  running  by  momentum  brings  the  bottom  of 
the  grip  into  contact  with  the  gooseneck  or  trip  lever, 
which  gradually  throws  the  gypsy  spool 
upward  and  carries  the  cable  into  the  grip. 
As  will  be  seen  from  the  engraving,  this 
lever  swings  on  a  shaft  forming  a  counter- 
lever.  On  the  extreme  end  of  the  lever 
is  a  universal  connection  provided  with  ad- 
justment which  raises  the  spool  arm  and  ac- 
commodates itself  to  any  position  required. 

After  the  grip  has  passed  over  the 
gooseneck  lever,  the  weight  of  the  spool 
and  connections  overbalances  the  trip  lever 
and  so  automatically  the  device  resets 
itself.  The  shape  of  the  trip  lever  is  such 
that  the  grip  leaves  it  gradually.  The 
spool  arm  also  has  the  drop  cushioned, 
as  shown,  by  means  of  rubber  springs  at- 
tached to  a  short  lever  on  the  opposite  side 
of  the  supporting  shaft.  A  guide  bar  is 
located  in  the  conduit  parallel  to  the  trip 
lever  to  prevent  the  grip  glancing  off  to 
one  side.  The  gypsy  was  invented  by  W. 
B.  Upton. 


FARES  AND  TRANSFERS. 


The  fare  on  the  lines  of  this  system  is 
five  cents,  with  six  tickets  for  twenty- 
five  cents,  transfers  issued  on  all  the  company's  con- 
necting lines,  and  with  the  Eckington  &  Soldiers' 
Home  line  at  G  Street.  The  transfer  tickets  are  issu- 
ed by  agents  stationed  at  the  transfer  points,  the  two 
principal  stations  being  at  15th  Street  and  New  York 
Avenue,  near  the  corner  of  the  Treasury  Building,  and 
the  other  on  Pennsylvania  Avenue  corner  of  7th  Street. 
At  the  15th  Street  station  (Fig.  5)  the  company  has 
erected  a  neat,  iron  roofed  shed  for  the  accommodation 
of  the  passengers,  extending  the  entire  width  of  the  side- 


FIG.  6. — CABLE  CONSTRUCTION,  SHOWING  TEMPORARY  HIGHWAY  BRIDGES- 
COLUMBIA  RAILROAD. 


chusetts  and  New  York  Avenues.  Wm.  B.  Upton,  of 
Washington,  D.  C,  is  the  chief  engineer. 

In  the  new  construction  the  cable  conduit  is  of  about 
the  same  depth  and  the  yokes  of  about  the  same  weight  as 
were  employed  in  the  Washington  &  Georgetown  lines. 
The  rail  is  of  the  grooved  girder  type,  weighing  eighty-six 
pounds  per  yard,  is  six  inches  in  depth  and  has  a  six  inch 
base  or  flange.  The  slot  is  Z  shaped,  seven  inches  in  depth, 
and  weighs  sixty-seven  pounds  per  yard.  The  track  rails, 
slot  rails,  curves  and  conduit  crossings  are  made  by  the 
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Johnson  Company,  of  Johnstown,  Pa.,  the  steam  crossings 
by  the  Weir  Frog  Company,  and  the  surface  crossings  by 
the  Indianapolis  Switch  &  Frog  Company.  The  yokes, 
which  support  the  carrying  pulleys,  are  provided  with 
chambered  lugs  on  their  inner  faces,  to  which  the  journal 
pulley  boxes  are  fastened  by  means  of  T  bolts.  The  city 
end  of  the  line  terminates  on  New  York  Avenue  near  the 
Treasury  Building,  beside  the  tracks  of  the  Fourteenth 
Street  line  of  the  Washington  &  Georgetown  system, 
where  an  ordinary  crossover  switch  will  be  provided  for 
the  transfer  of  the  cars  from  one  track  to  the  other.  The 
suburban  terminal  of  the  line  will  be  on  H  Street  near  15th 
Street  East,  at  which  point  the  company's  offices  and  sta- 
bles are  now  located,  and  near  which  the  new  power  sta- 
tion is  being  erected. 

The  new  station  is  to  be  of  brick,  80  X  200  ft.  in 
dimensions,  and  office  and  car  house  building  128  X  200 
ft.,  a  portion  of  it  two  stories  in  height.  The  engine  room 
will  occupy  the  front  portion  adjoining  the  street,  in 
rear  of  which  is  the  boiler  room,  and  alongside  will  be  the 
tension  run.  The  smokestack  is  of  brick  and  100  ft.  in 
height.    W.  B.  Wood,  of  Washington,  D.  C,  was  the  archi- 


another  does  the  excavating  over  the  full  width  of  the 
double  track  to  the  depth  of  ten  inches,  when  the  trench- 
ing gatlg  follows,  and  another  cuts  out  the  chambers 
across  the  trench  for  the  yokes,  and  then,  in  order,  the 
other  gangs  place  the  rails,  concrete,  etc.  Each  gang  is 
provided  with  a  complete  set  of  tools  for  its  particular 
work,  which  are  kept  ready  for  use  in  mounted  boxes 
which  may  run  on  rails  after  the  track  is  down.  These 
boxes  or  chests  are  lettered  to  indicate  the  gang  to  which 
they  belong,  and  are  painted  and  kept  in  a  cleanly  condi- 
tion. There  are  also  provided  wooden  water  tanks  with 
a  capacity  of  about  eighty  gallons  each,  which  are  mount- 
ed on  car  wheels  and  connected  with  the  fire  plugs  by 
two  lines  of  rubber  hose.  The  tanks  are  provided  with 
float  valves  which  automatically  close  the  inlets  when  the 
tank  is  full.  Each  tank  is  also  provided  with  two  sections 
of  two  and  a  half  inch  armored  or  suction  hose  in  ten  foot 
lengths,  through  which  water  is  quickly  run  into  the  con- 
crete mixing  boxes.  The  latter  are  of  wood,  mounted  on 
centrally  flanged  rollers  which  run  on  the  slot  rails,  and 
in  front  and  rear  of  the  mixing  boxes  are  T  iron  slides 
covering  the  slots,  which  prevent  the  material  from  being 
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FIG.  7. — EXTERIOR  OF  NEW  POWER  STATION  AND  CAR  HOUSE— COLUMBIA  RAILROAD. 


tect.  The  contractors  for  the  power  station  were  Rich- 
ardson &  Burgess,  of  Washington. 

The  power  equipment  of  the  station  will  consist  of 
Campbell  &  Zell  boilers,  and  engines  manufactured  by 
the  E.  P.  Allis  Company.  The  driving  machinery  will  be 
similar  to  that  employed  in  the  Washington  &  George- 
town central  power  station,  and  will  consist  of  a  rope  drive, 
both  winding  drums  being  driven  from  the  same  pulley, 
and  the  Walker  differential  rings  will  be  employed.  The 
tension  carriage  will  be  provided  with  the  automatic 
weight  attachment,  designed  by  the  chief  engineer  of  the 
road,  and  will  be  an  improvement  over  this  type  of  car- 
riage, which  is  already  employed  on  other  lines  in  the 
city.  The  cable  machinery  is  being  built  by  the  Walker 
Manufacturing  Company,  of  Cleveland,  O. 

The  street  construction,  with  the  exception  of  the 
paving,  is  being  done  under  contract  by  E.  Saxton,  the 
well  known  railway  contractor  of  Washington,  who  fur- 
nishes all  material,  special  work,  etc.,  and  the  work  is 
beingdone  rapidly  and  in  a  first  class  manner  in  every  par- 
ticular. We  do  not  remember  to  have  found  an  equip- 
ment for  cable  railway  construction  so  complete  and  per- 
fect in  every  particular,  nor  so  systematic  a  method  of 
doing  business,  down  to  the  minutest  details,  as  is  found  in 
the  construction  plant  and  organization  belonging  to  Mr. 
Saxton.  In  the  present  work,  when  material  can  be  had, 
the  organization  and  equipment  are  equal  to  the  regular 
daily  completion  of  600  ft.  of  double  track  ready  for  paving. 
The  work  is  assigned  to  different  gangs,  which  are  named 
and  lettered  from  A  to  V.    One  takes  up  the  paving, 


dropped  into  the  conduit  in  the  operation  of  putting  it  in 
place.  "Iron  cars  "are  also  provided  for  holding  the 
bolts,  nuts,  lock  washers,  liners,  etc.,  which  are  provided 
with  chambers  having  hopper  outlets  at  the  base  so  that 
the  material  from  each  box  may  be  readily  removed  and 
conveyed  to  the  workmen. 

Vehicle  and  foot  bridges  (see  Fig.  6)  are  also 
provided  which  are  built  in  interlocking  sections, 
and  are  readily  moved  from  place  to  place  as  the  work 
progresses.  At  night  guard  ropes  are  put  up  on  each 
side  of  the  work  in  progress,  and  at  street  crossings. 
These  ropes  are  supported  on  posts  placed  about  fifty  feet 
apart,  and  lanterns  are  hung  on  all  posts  along  this  guard, 
'  so  that  even  after  the  work  is  stopped  the  line  has 
an  animated  appearance.  The  temporary  track,  together 
with  the  necessary  crossings  and  switches,  are  also  pro- 
vided by  the  contractor.  The  switches  employed  with 
the  temporary  track  are  of  peculiar  design,  and  were 
invented  by  Mr.  Saxton.  Switches,  mates  and  frogs 
are  so  arranged  that  they  can  work  either  right  or 
left.  In  the  present  case  a  temporary  double  track  is  laid 
along  the  work  directly  on  the  asphalt  paving,  the  rails 
being  kept  to  gauge  by  flat  tie  bars  placed  under  them  at 
intervals  of  fifteen  feet.  The  material  is  stored  in  a  cen- 
trally located  yard  where  the  contractor  has  also  erected 
temporary  buildings  and  sheds  for  the  clerical  forces,  and 
for  the  blacksmith  shop  and  storing  bins.  Here  are 
draughting  rooms  and  time  keepers' offices,  with  all  the 
necessary  books  and  cards  for  keeping  record  of  the  work 
of  the  different  gangs.    A  comptometer  is  provided  as 
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one  part  of  the  equipment  of  the  accounting  department, 
by  means  of  which  long  lines  of  figures  are  added  and 
other  computations  are  made.  This  device  was  manufact- 
ured by  Felt  &  Tarrant,  of  Chicago.  The  paving  is  to 
be  done  under  a  special  contract.  The  material  between 
the  rails  and  on  each  side  is  vitrified  brick,  but  between 
the  tracks  there  will  be  a  strip  of  asphalt  to  correspond 
with  the  asphalt  paving  on  the  remainder  of  the  street. 
The  combination  of  asphalt  and  brick  paving  between  the 
tracks  is  used  to  comply  with  the  requirements  of  the 
district  commissioners. 

The  closed  cars  to  be  placed  in  service  on  this  line 
when  completed  are  modeled  after  those  of  the  Broad- 
way, New  York,  cable  road,  except  that  they  will  be 
about  two  feet  shorter.  They  will  be  built  by  the  John 
Stephenson  Company,  of  New  York,  which  company  will 
also  build  the  open  cars.  The  grip  will  be  operated  from 
the  front  platform. 

FARE  AND  TRANSFERS. 

The  fare  on  the  Columbia  Railroad  is  at  present  five 
cents,  with  six  tickets  for  twenty-five  cents  and  school 
tickets  thirty-three  for  $1.    Transfers  are  made  with  one 


FIG.  8.— CABLE  CONSTRUCTION  ON  COLUMBIA  RAILROAD,  SHOWING 
PORTABLE  TOOL  BOXES  EMPLOYED. 


or  two  other  lines,  but  school  tickets  do  not  allow  of 
transfer.  Employes  are  provided  with  passes,  on  which 
their  name  and  date  of  issue  are  placed  and  each  em- 
ploye is  provided  with  two  tickets  a  day.  A  very  simple 
and  efficient  system  of  bookkeeping  is  employed  by 
James  B.  Adams,  secretary  and  treasurer  of  the  company, 
who  has  also  designed  a  very  complete  system  of  report 
blanks  for  use  by  the  different  departments. 

In  the  superintendent's  office  an  automatic  receiving 
safe  is  provided,  which  was  invented  by  the  former  super- 
intendent of  the  road.  This  safe  is  so  arranged  that  each 
conductor  can  deposit  his  returns  in  a  separate  compart- 
ment within  the  safe. 

The  Columbia  Railroad  was  for  a  number  of  years 
operated  under  the  direction  of  the  late  Wm.  J.  Stephen- 
son, and  in  his  administration  and  that  of  President 
R.  F.  Baker,  the  change  from  animal  to  mechanical  trac- 
tion has  been  carried  out.  Another  interesting  feature  in 
connection  with  the  operation  of  this  line  is  the  practice 
adopted  a  year  or  two  since  of  splicing  together  two  of 
the  short  one  horse  cars  formerly  employed,  and  making 
a  long  car.  This  method  of  splicing  was  devised  by 
Theodore  J.  King,  the  former  superintendent,  and  differs 
from  the  method  ordinarily  employed,  in  that  instead  of 
placing  a  new  sill  beneath  the  two  parts,  the  body  is 
strengthened  by  a  modified  form  of  a  steel  bridge  truss, 
which  has  proved  very  efficient  and  safe  under  heavy 
loads  and  a  year  or  more  of  service.  The  road  is  being 
operated  under  the  immediate  supervision  of  Wm.  C. 
Bateler,  superintendent. 


Metropolitan  Railroad  Company. 

This  company,  of  which  the  late  Wm.  J.  Stephenson 
was  president,  is  about  to  install  an  underground  electric 
system  on  all  its  lines,  which  are  at  present  operated  by 
horses.  S.  L.  Phillips,  formerly  president  of  the  Third 
Avenue  Railway  Company,  of  New  York,  has  been  re- 
cently elected  president  of  this  company,  and  under  his 
supervision,  assisted  by  A.  N.Connett,  chief  engineer,  the 
change  is  to  be  made  from  horses  to  electric  traction. 
Mr.  Connett,  it  will  be  remembered,  was  formerly  chief 
engineer  and  superintendent  of  the  Baltimore  City  Pas- 
senger Railway  Company,  and  designed  and  superin- 
tended the  construction  of  the  cable  and  electric  lines  of 
this  company.  He  is  now  engaged  in  making  the  designs 
for  conduit  and  station  equipment  for  the  Metropolitan 
Company's  lines.  It  will  be  remembered  that  this  com- 
pany some  years  since,  while  George  W.  Pearson  was 
president,  made  a  thorough  and  extensive  trial  of  the 
storage  battery  system,  large  stations  having  been  erected 
and  about  twenty  cars  equipped  with  motors  and  batter- 
ies. The  result  of  the  experiment  is  already  familiar  to 
our  readers. 

By  act  of  Congress,  the  company  is  now  obliged  to 
install  an  underground  electric  system. 

The  company  proposes  to  construct 
the  9th  Street  line  as  soon  as  possible, 
street  work  to  begin  as  soon  as  the  weath- 
er will  permit  in  the  early  spring.  In  the 
meantime,  the  plans  are  being  prepared 
and  the  special  work  ordered,  so  that  it 
will  be  possible  to  have  the  9th  Street  line 
running  by  August  2  next,  as  is  required 
in  the  bill.  The  conduit  to  be  employed 
is  a  modified  form  of  cable  conduit  with 
yokes  and  concrete  walls,  the  interior  be- 
ing twenty-five  inches  deep  and  eighteen 
inches  wide,  with  drains  at  suitable  inter- 
vals connecting  with  the  sewers.  The 
slot  rails  will  be  deep  on  their  inner  faces, 
so  as  to  prevent  the  drip  falling  on  the 
current  conductors.  The  conductors  are 
to  consist  of  tee  bars  four  inches  deep, 
set  edgewise  and  about  six  inches  apart. 
These  are  to  be  supported  in  lengths  of 
thirteen  feet  six  inches,  by  dependent  rods, 
supported  from  double  porcelain  cor- 
rugated insulators  with  lead  filling.  These 
are  mounted  on  cast  iron  boxes,  and  suit- 
able provision  is  made  to  allow  for  the  ex- 
pansion and  contraction  of  the  tee  bars. 

A  plow  with  a  sliding  contact  is  to  be  used,  and 
is  to  be  supported  from  the  car  by  shank  plates  in  the 
customary  manner.  The  motor  equipment  will  be  of  the 
General  Electric  type,  and  the  generators  are  also  to  be  of 
the  same  manufacture.  Direct  coupled  engines  and  gen- 
erators are  to  be  employed.  The  power  will  be  supplied 
from  the  4/4  Street  station,  which  was  erected  when  the 
storage  battery  experiment  was  made.  This  station  is  a 
large  brick  building  occupying  nearly  a  square,  and 
stands  just  back  of  the  7th  Street  cable  station  of  the 
Washington  &  Georgetown  line.  The  engine  and  gen- 
erator equipment  of  the  second  power  station,  which  was 
erected  adjoining  the  company's  offices  on  P  Street,  will 
not  be  used.  The  engines,  which  consist  of  three 
200  h.  p.  machines,  manufactured  by  Wm.  Wright,  of 
Newburgh,  are  to  be  sold,  as  it  is  proposed  to  purchase  con- 
densing engines  for  the  new  plant.  The  type  of  car  has 
not  yet  been  fully  decided,  but  it  is  probable  the  line  will 
be  operated  by  an  open  motor  car  with  trailer.  The  con- 
tract for  the  street  construction  has  not  yet  been  let. 

The  Eckingtou  &  Soldiers'  Home  Railway  Company  and  the  Belt 
Railway  Company. 

The  lines  of  these  companies  are  virtually  under  the 
control  of  the  same  persons,  the  president  being  D.  M.  New- 
bold,  and  W.  K.  Schoepf,  vice-president  and  general  man- 
ager. H.  K.  Gray,  formerly  with  the  Belt  line,  is  secretary 
and  treasurer  of  both  companies.  The  line  known  as  the 
Eckington  &  Soldiers'  Home  is  chiefly  operated  by  electric 
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power,  the  overhead  system  being  employed,  and  termin- 
ates at  7th  Street.  An  experiment  is  being  made  on  North 
Capitol  Street  with  a  closed  conduit  system  which  has 
been  in  operation  about  four  months,  the  Electro- Mag- 
netic Company  being  the  promoter. 

The  car  is  of  the  ordinary  type  used  on  electric  lines, 


FIG.  9. — SURFACE  CONTACT  BOX. 

except  that,  in  lieu  of  a  trolley  stand  upon  the  roof,  it  has 
suspended  from  the  under  side  of  its  truck,  as  shown  in 
Fig.  ii,  two  iron  bars.  These  are  the  same  length  as  the 
car,  are  hung  upon  light  springs  and  adjustable  by  means 
of  screws,  and  are  known  as  the  energizing  and  collect- 
ing bars  respectively.  Beneath  one  of  the  seats  of  the  car 
is  a  small  storage  battery,  consisting  of  six  cells  which 
are  arranged  to  discharge  a  low  potential  current  at  a 
pressure  of  about  eight  volts,  and  are  connected  by  means 
of  suitable  wiring  to  the  energizing  bar. 

In  the  center  of  the  track  are  placed,  at  intervals  of 
about  fifteen  feet,  hermetically  sealed  cast  iron  boxes, 
upon  the  lids  of  which,  properly  insulated,  are  two  raised 
surfaces,  known  as  the  energizing  and  collecting  plates 
respectively. 

Securely  attached  to  the  under  side  of  the  lid  of  each 
cast  iron  box  is  a  simple  electro-magnet,  as  shown  in 
Fig.  io,  wound  with  a  fine  copper  wire,  one  end  of  which 


FIG.  10.— CONTACT  BOX  WITH  COVER  RAISED. 

is  connected  to  the  energizing  plate.  The  free  poles  of 
the  magnet  hang  down  vertically,  and  work  in  connection 
with  an  armature  attached  to  a  bridge  piece,  upon  which 
are  two  carbon  faces,  directly  above  each  of  which  is  a 
corresponding  carbon  face  fixed  to  the  slate  bed  of  the 
magnet.  One  of  the  fixed  carbon  faces  is  directly  con- 
nected to  the  main  cable  which  conveys  the  500  volt  cur- 
rent from  the  generators  at  the  power  house,  and  which 
runs  in  an  iron  pipe  through  all  the  boxes,  as  shown  in 
Fig.  12.  The  other  carbon  face  is  connected  to  the  col- 
lecting plate  upon  the  box  lid. 


The  operation  of  the  car  is  then  as  follows:  The 
battery  discharges  its  low  pressure  current  along  the 
energizing  bar  through  the  corresponding  plate  upon  the 
box  lid  to  the  electro-magnet  which,  upon  becoming 
energized,  instantly  attracts  the  armature  and  bridge 
piece,  thus  bringing  all  four  carbon  faces  into  close  con- 
tact and  completing  the  circuit.  This  allows  the  current 
to  flow  from  the  main  cable  up  through  the  collecting 
plate  to  its  corresponding  bar  upon  the  car,  whence  it  is 
admitted  to  the  motors  in  the  usual  manner.  Where  there 
is  a  double  track  the  arrangement  is  somewhat  modified, 
and  in  the  new  roads  now  under  construction  a  metallic 
return  is  introduced  by  adding  a  third  or  return  circuit 
bar  to  the  car,  and  connecting  a  third  contact  plate  with  a 
cable  laid  in  the  same  trench  with  the  main  cable. 

The  difference  between  the  length  of  the  collecting 
bars  and  the  centers  of  the  boxes  insures  good  contact 
with  the  forward  plate  before  the  rear  one  is  left.  To 
obtain  a  shock  from  the  contact  plate  is  impossible,  as, 
should  any  part  of  the  electro-magnetic  switch  fail,  the  pins 


FIG.  11.— CAR  EQUIPPED  WITH  ELECTRO-MAGNETIC  SYSTEM. 

are  dead,  and  the  car  has  to  drift  by  its  own  momentum 
to  the  next  box. 

During  the  three  months  that  the  current  has  been 
on  the  existing  road,  the  inventors  claim  that  nothing  in 
the  shape  of  trouble ,  has  been  experienced.  They  also 
state  that  from  tests  applied  by  the  Wheatstone  bridge  and 
tangent  galvanometer,  after  flooding  certain  boxes  with 
water,  with  the  car  keeping  the  switches  closed,  the  leak- 
age was  found  to  be  less  than  one-half  of  1  per  cent,  of 
the  power  required  per  car.  The  contact  plates  stand 
only  about  seven-eighths  of  an  inch  above  the  pavement, 
and  offer  little  or  no  obstruction  to  vehicular  traffic. 

The  cost  of  installing  this  system  is  said  to  be  about 
$35,000  per  mile  of  double  track,  including  the  metallic 
return  and  all  the  cables,  feeders  and  conduit. 

EXTENSIONS. 

The  company  is  now  extending  its  lines  within  the 
city,  the  new  construction  consisting  of  four  miles  of  double 
track.  This  extension  is  on  5th  Street  and  Louisiana 
Avenue,  along  6th  Street,  along  B  to  7th  Street,  crossing 
the  Pennsylvania  Avenue  cable  line  at  6th  Street,  where  a 
new  substantial  crossing  is  being  put  in.  From  this  point 
the  line  extends  past  the  Pennsylvania  Railroad  depot 
and  Central  Market,  insuring  a  large  patronage  from 
these  points. 

The  new  construction  is  being  done  in  a  very  sub- 
stantial manner.  The  street  excavation  is  made  to  the  depth 
of  twenty-one  inches,  and  very  heavy  ties  are  being  em- 
ployed, which  are  placed  two  and  a  half  feet  centers,  rest- 
ing on  a  concrete  or  gravel  foundation.  A  ninety-five 
pound,  eight  inch,  grooved  girder  rail  is  employed,  hav- 
ing a  six  inch  base,  which  is  laid  on  tie  plates.  The  joints 
are  connected  by  means  of  heavy  twelve-bolt  fish  plates, 
and  the  ends  are  drilled  for  bond  wires,  should  it  ever  be 
necessary  to  bond  the  track  for  electric  traction.  Thirty 
new  cars  have  been  ordered  from  the  Laclede  Car  Com- 
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pany,  of  St.  Louis,  and  other  improvements  are  being 
made.  A  new  car  home  and  stable  is  being  erected  on  the 
East  Washington  line. 

Rock  Creek  Railway,  of  the  District  of  Columbia. 

The  lines  of  this  system,  which  embrace  about  eight 
miles  of  double  track,  lie  mostly  outside  of  the  city  limits, 
and  are  operated  by  electric  power.  The  extension  within 
the  city  limits  is  one  and  five-eighths  miles,  and  this  por- 
tion is  operated  by  the  Love  electric  conduit  system.  The 
trolley  wires  of  the  remainder  of  the  line  are  supported  on 
center  iron  poles  for  the  most  of  the  distance,  wooden 
poles  being  employed  on  the  suburban  extension.  The 
present  suburban  terminal  of  the  line  is  at  Chevy  Chase, 
Md.,  but  an  extension  of  two  and  a  half  miles  is  now  being 
constructed  to  Kingston  on  the  Baltimore  &  Ohio  Rail- 
road. About  twenty  cars  are  regularly  operated,  and  these 
are  run  on  a  fifteen  minute  headway.  On  Sundays  and 
holidays  the  headway  is  reduced  to  seven  minutes.  The 


FIG.  12.— SECTION  OF  TRACK  EQUIPPED  WITH  ELECTRO- 
MAGNETIC SYSTEM  IN  COURSE  OF  CONSTRUCTION. 


cars  are  equipped  with  trolley  poles  and  are  also  pro- 
vided with  mechanism  for  operating  over  the  conduit  sec- 
tion. At  the  junction  of  the  overhead  with  the  under- 
ground section  pits  are  provided  in  each  track  in  which  an 
attendant  takes  position  as  the  car  approaches  from  either 
direction.  In  changing  from  overhead  to  underground 
the  trolley  pole  is  pulled  down  and  fastened,  and  the 
attendant  inserts  the  underground  trolley  in  a  socket  pro- 
vided for  it  in  the  truck.  This  trolley  or  plow  consists  of 
two  flat  metal  plates  bolted  together.  It  is  half  an  inch 
in  thickness,  four  inches  wide  and  two  in  length,  and  to 
its  lower  portion  are  two  underrunning  trolley  wheels 
elastically  attached.  The  conductors  in  the  plow  consist 
of  insulated  copper  ribbons  enclosed  between  the  plates 
and  terminating  in  two  copper  bars  sunk  flush  with  the 
edges  of  an  insulating  cap  on  the  plow  at  its  upper  ex- 
tremity. As  the  upper  end  of  the  plow  is  inserted  in  an 
inverted  insulating  box  with  end  contacts,  suspended 
under  the  truck,  the  contact  is  made  with  the  motor  con- 
nections, and  the  adjustment  of  a  bolt  holds  the  plow  in 
position.    The  car  starts  by  gravity  and  carries  the  trol- 


ley into  the  end  of  the  conduit  and  in  contact  with  the 
trolley  wires  which  are  supported  from  the  yokes.  At  the 
7th  Street  terminal  of  the  line,  where  there  is  no  grade, 
the  trolley  wires  are  extended  across  the  hatch  and  are 
under  the  control  of  the  attendant.  The  conductors 
consist  of  No.  0000  copper  wires  attached  by  means  of  slid- 
ing insulated  bearings,  and  are  held  taut  in  sections  by 
means  of  spiral  springs.  The  conduit  is  about  eighteen 
inches  in  depth  and  fourteen  inches  wide,  with  drainage 
pipes  provided  at  suitable  intervals.  The  construction  is 
very  thorough,  and  is  standing  up  exceedingly  well  under 
the  traffic,  the  line  having  been  in  operation  since  a  year 
ago  last  March.  On  the  return  trip  the  plow  is  removed 
and  the  trolley  pole  is  placed  in  contact  with  the  overhead 
wire.  It  is  said  that  the  change  can  be  made  from  the 
overhead  to  the  underground  ordinarily  in  half  a  minute, 
and  frequently  is  done  in  twelve  seconds.  The  plow  is 
removed  from  the  car  on  the  outgoing  trip,  and  is  adjusted 
to  the  next  car  as  described  above.  A  tension  of  500  volts 
is  employed. 

Six  of  the  trucks  operated  on  this  system  are  of  the 
Robinson  radial  type.  The  motors  were  manufactured 
by  the  General  Electric  Company.  The  fare  for  the 
through  trip  is  ten  cents;  within  the  District  limits,  five 
cents. 

One  of  the  cars  is  equipped  with  the  Palar  fender, 
which  consists  of  large  leather  cushions  covering  the 
front  of  the  dash,  and  extending  for  a  considerable  dis- 
tance in  front  of  the  platform. 

The  conduit  portion  is  said  to  be  operating  with  ex- 
cellent results,  giving  less  trouble,  in  proportion  to  the 
distance,  than  the  overhead  section. 

The  power  for  operating  the  system  is  generated  in 
two  stations,  one  near  the  city  limits,  and  the  other  at  the 
terminal  of  the  line,  well  in  the  country.  C.  B.  F. 

 M  1  »  1  ^  

The  Annual  Meeting  of  the  Connecticut  Street 
Railway  Association. 


The  annual  meeting  of  the  Connecticut  Street  Rail- 
way Association  occurred  in  New  Haven,  Wednesday, 
November  21.  The  meeting  was  held  in  the  offices  of 
the  Winchester  Avenue  Railway  Company  in  West  Haven. 

The  following  companies  were  represented:  The  Win- 
chester Avenue  Railway  Company,  of  New  Haven;  the 
New  Haven  Street  Railway  Company,  of  New  Haven; 
the  Fair  Haven  &  Westville  Street  Railway  Company,  of 
New  Haven;  the  Hartford  Street  Railway  Company,  of 
Hartford;  the  Waterbury  Traction  Company,  of  Water- 
bury;  the  Stamford  Street  Railway  Company,  of  Stam- 
ford; the  Norwalk  Street  Railway  Company,  of  Norwalk, 
and  the  Derby  Street  Railway  Company,  of  Derby. 

This  was  the  first  annual  meeting  after  the  organiza- 
tion of  the  association,  and  it  was  largely  devoted  to  a 
discussion  of  future  work,  and  the  possibility  of  interest- 
ing other  companies  of  the  state  in  the  association  and 
including  all  as  members.  At  present  the  association 
includes  ten  railway  companies.  The  session  lasted  two 
hours  and  a  half. 

The  officers  elected  for  the  following  year  are:  presi- 
dent, H.  H.  Wood,  of  Derby;  vice-president,  H.  S.  Parme- 
lee,  of  New  Haven;  secretary,  R.  A.  Fosdick,  of  Stamford; 
treasurer,  E.  S.  Goodrich,  of  Hartford;  executive  commit- 
tee, the  officers  and  I.  A.  Kelsey,  of  New  Haven;  A.  M. 
Young,  of  Waterbury,  and  G.  A.  W.  Dodge,  of  New 
Haven. 


A  conductor  on  the  Orange  Division  of  the  Consol- 
idated Traction  Company,  of  New  Jersey,  recently  sued 
the  company  for  the  amount  of  the  deposit  which  he  had 
made  with  the  company  on  entering  its  employ,  and  for 
wages  withheld.  The  company  claimed  in  rebuttal  that 
he  had  failed  to  account  for  $20  in  fares  collected,  as 
shown  by  the  register,  450  fares  having  been  left  out  in  a 
single  day.  The  plaintiff  was  non-suited,  the  judge  hold- 
ing that  he  could  not  recover  his  deposit  until  he  could 
account  for  the  missing  fares. 
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The  Wyoming  Valley  Interurban  Railway. 


The  Wyoming  Valley,  extending  from  the  junction 
of  the  Susquehanna  and  Lackawanna  Rivers  at  Pittston 
to  Nanticoke,  a  distance  of  about  twenty-two  miles,  is 
celebrated  for  its  rich  and  extensive  anthracite  coal  de- 
posits. The  valley  has  an  average  width  of  about  five 
miles,  and  contains  about  160,000  inhabitants.  The  larg- 
est city  is  Wilkesbarre,  located  on  the  east  bank  of  the 
Susquehanna  River,  about  midway  between  Pittston  and 
Nanticoke.  It  has  a  population  of  from  45,000  to  50,000 
inhabitants.  Directly  opposite  Wilkesbarre,  as  shown  on 
the  map  (Fig.  1),  is  located  the  borough  of  Kingston 
which,  with  the  neighboring  villages  of  Edwardsville, 
Larksville,  Pringleville,  Broderick,  Luzerne  and  Fort  Fort, 
has  a  population  of  about  17,000.  The  other  principal 
towns  are  Plymouth,  with  a  population  of  20,000,  Nanti- 
coke, 19,000  and  Pittston  16,000  inhabitants,  including  the 
townships  of  which  these  towns  are  the  centers. 

There  are  a  number  of  manufactories  in  Wilkesbarre, 
including  large  iron  and  steel  workers,  the  largest  Notting- 
ham lace  factory  in  the  country,  and  other  manufactures. 
The  main  industry  of  the  valley,  however,  is  that  of  coal 
mining,  and  during  the  last  year  30  per  cent,  of  all  the 
anthracite  coal  produced  in  Pennsylvania  was  mined  here. 
Most  of  the  mines  are  located  between  Pittston  and 
Nanticoke,  Wilkesbarre  being  in  the  center  of  the 
coal  field.  The  region  between  Wilkesbarre  and  Nanti- 
coke, which  belongs  largely  to  the  Delaware,  Lacka- 
wanna &  Western  Railroad  Company,  the  Lehigh  & 
Wilkesbarre  and  Susquehanna  Coal  Company,  is  as  yet  un- 
developed, but  contains,  it  is  estimated,  50  per  cent,  of  the 
virgin  anthracite  coal  left  in  Pennsylvania.  The  small  set- 
tlements in  the  valley  are  inhabited  in  large  part  by 
Huns,  Poles  and  other  foreign  laborers;  the  more  wealthy 
class  lives  mainly  between  West  Pittston  and  Kingston  on 
the  west  side  of  the  river,  and  in  the  city  of  Wilkesbarre. 

The  valley  was  seemingly  well  provided  with  trans- 
portation facilities  before  the  introduction  of  electric 
traction,  there  being  six  steam  railroads  extending  its 
entire  length,  the  Delaware,  Lackawanna  &  Western,  the 
Central  of  New  Jersey,  the  Lehigh  Valley,  the  Pennsyl- 
vania, Delaware  &  Hudson,  and  the  New  York,  Susque- 
hanna &  Western,  all  of  which  take  coal  from  this  region, 
but  steam  railway  service  has  become  wholly  inadequate 
in  these  days  of  electricity. 

The  entire  electric  railway  system  between  Nanticoke 
and  Pittston,  consisting  of  fifty-five  miles,  is  now  oper- 
ated by  the  Wilkesbarre  &  Wyoming  Valley  Traction 
Company  (see  map,  Fig.  1).  This  railway  company  was 
chartered  February  9,  1891,  and  now  controls  and  oper- 
ates the  lines  of  nine  original  companies,  the  Wilkesbarre 
&  Kingston  Railway  Company,  Wilkesbarre  &  Suburban 
Street  Railway  Company,  Coalville  Passenger  Railway 
Company,  Wilkesbarre  &  West  Side  Railway  Company, 
Plymouth  Street  Railway  Company,  Pittston  Street  Car 
Company,  Pittston,  Moosic  &  Pleasant  Valley  Street 
Railway  Company,  West  Pittston  &  Wyoming  Street  Car 
Company,  and  the  Nanticoke  Street  Railway  Company. 
The  mileage  operated  is  shown  on  the  map  by  solid  lines, 
and  that  proposed  by  dotted  lines. 

TRACK. 

Of  the  fifty-five  miles  of  track,  all  but  five  is  single 
track  with  turnouts.  Of  the  mileage  under  construction, 
five  miles  will  be  built  as  soon  as  the  girder  rails  can  be 
secured.  The  company  is  using  for  its  new  work  fifty-six 
pound  T  and  sixty-six  pound  girder  rails.  These  are 
spiked  directly  to  ties  which  are  laid  twenty  inches  be- 
tween centers.  The  return  circuit  is  provided  for  by 
double  bonding  the  joints  with  No.  o  riveted  bonds.  In 
addition  the  company  has  about  one  mile  of  overhead 
return  feeders. 

There  are  about  two  and  a  half  miles  of  center  pole 
construction,  and  three  miles  of  bracket  construction. 
For  the  rest  of  the  distance  span  wires  are  used.  Some 
of  the  spans  are  quite  long,  the  roadway  for  a  consider- 
able distance  being  100  ft.  in  width,  with  the  track  near 
the  center  of  the  street.    The  company  is  using  a  variety 
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of  overhead  material,  that  provided  by  the  H.  W.  Johns 
Manufacturing  Company  and  the  Western  Electric  Com- 
pany predominating.  Roebling  wire  is  used  largely,  but 
that  of  Holmes,  Booth  &  Hayden,  and  Washburn  &  Moen 
is  also  employed. 

A  very  considerable  portion  of  the  company's  mile- 
age is  through  its  own  right  of  way. 

T  RAIL  CONSTRUCTION. 

The  company  claims  to  be  the 
first  to  use  a  six  inch  T  rail,  its 
first  rails  of  this  dimension  having 
been  made  especially  for  use  here. 
In  brick  paving  the  rail  is  laid  as 
shown  in  the  accompanying  sketch 
(Fig.  4),  the  vitrified  brick  being 
laid  on  sand  which  is  tamped  close 
to  the  rail.  When  laid  in  macadam 
or  dirt  a  2%  X  6  in.  plank  is  placed 


some  instances  are  from  nine  to  ten  miles  from  the  power 
station. 

Steam  is  supplied  from  six  return  tubular  boilers 
manufactured  by  the  Harrisburg  Foundry  &  Machine 
Company,  and  fitted  with  the  Weitmeyer  setting.  The 
draught  in  this  furnace,  instead  of  coming  in  at  the  front, 


on  both  sides 
being  left  on 
wheel  flange. 


of  the  rail, 
the  inside 


a  space 
for  the 


POWER  HOUSES. 

The  company  has  at  present 
two  power  houses.  A  view  of  the 
main,  or  South  Wilkesbarre  station, 
wtth  one  of  the  car  houses  of  the 
company,  is  shown  in  Fig.  3,  and 
an  interior  view  of  this  station  is 
given  in  Fig.  2.  It  is  a  substantial 
brick  structure  located  close  to  a 

spur  of  one  of  the  railroads  so  that  coal  can  be  dumped 
directly  in  front  of  the  boilers.  It  is  commodious  and 
well  lighted,  and  ventilated  by  windows  on  all  sides,  so 
that  even  in  the  warmest  days  of  summer  both  boiler  and 
engine  room  are  comfortably  cool.  It  has  two  iron  stacks 
ninety  feet  high. 

The  present  engine  equipment  consists  of  four  Ideal 
compound  engines,  cylinder  dimensions  17  and  28  X  18 
ins.  stroke,  running  at  187  revolutions  per  minute.  These 
are  belted  to  the  same  number  of  200  k.  w.,  bipolar  Gen- 


FIG.  2— INTERIOR  OF  POWER  STATION — WILKESBARRE  &  WYOMING  VALLEY  TRACTION  CO 

is  led  in  at  the  back  of  the  furnace,  the  air  becoming 
heated  before  it  passes  through  the  coal.  Each  boiler  is 
fifteen  feet  long  by  seventy-two  inches  in  diameter,  and 
contains  114  three-inch  tubes.  A  Webster  feedwater 
heater  supplies  water  to  the  boilers  at  an  average  tem- 
perature of  200  degs.  Worthington  pumps  and  a  Locke 
damper  regulator  are  employed.  The  switchboard  is 
located  at  the  eastern  end  of  the  engine  room,  and 
is  of  the  General  Electric  panel  type.  The  company  • 
will  probably  increase  its  power  station  capacity  in  the 


FIG.  3.— MAIN  POWER  STATION  AND  CAR  HOUSE— 

eral  Electric  generators.  Two  of  the  belts  were  supplied 
by  the  Shultz  Belting  Company  and  two  by  the  Page  Belt- 
ing Company.    The  engines  run  non-condensing. 

The  station  is  equipped  with  a  lubricating  system 
supplied  by  a  reservoir  under  the  floor,  the  oil  being  fil- 
tered by  an  Acme  filter.  Metallic  packing  has  been  used 
in  the  engine  cylinders  for  over  a  year  with  good  satis- 
faction. A  pressure  of  about  530  volts  is  maintained  at 
the  station,  and  this  has  been  found  sufficient  to  maintain 
the  potential  at  the  terminals  of  the  divisions,  which  in 


■WILKESBARRE  &  WYOMING  VALLEY  TRACTION  CO. 

spring  by  the  erection  of  a  second  station  immediately  to 
the  north  of  that  just  described.  Larger  units  with  mul- 
tipolar generators  will  be  employed.  At  the  same  time 
the  present  type  of  generator  has  given  very  good  satis- 
faction, and  during  the  two  years  in  which  those  in  use 
have  been  in  operation  they  have  cost  only  about  $25  for 
repairs.  The  general  manager  is  in  favor  of  belted  gener- 
ators in  preference  to  the  direct  connected  type. 

The  West  Side  station  has  at  present  in  operation  a 
Wheelock-Corliss  300  H.  p.  engine,  belted  to  a  200  k.  w. 
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Short  generator,  and  two  Ide  simple  engines,  with  cylinder 
dimensions  20  X  241ns.,  belted  to  two  150  k.  w.  Short 
generators.  Shultz  belts  are  used  throughout  this  sta- 
tion, and  the  boiler  equipment  is  similar  to  that  of  the 
South  Wilkesbarre  station.  This  station  was  built  to 
operate  the  Wilkesbarre  &  West  Side  Street  Railway 
before  its  absorption  by  the  Wilkesbarre  &  Wyoming 
Valley  Traction  Company,  and  its  use  as  a  power  station 


FIG.  4— METHOD  OF  PAVING  TO  T  RAIL— WILKESBARRE. 

* 

will  be  discontinued  as  soon  as  the  necessary  power  for 
operating  the  entire  system  can  be  concentrated  at  one 
point. 

FUEL,  COST  OF  POWER,  ETC. 

Buckwheat  anthracite  coal,  costing  ninety  cents  per 
ton,  delivered  at  the  boilers,  is  used  as  fuel.  The  low 
price  of  coal,  combined  with  the  fact  that  two  shifts,  of 
only  two  men  each,  are  required  for  operating  the  main 
power  station  of  the  company,  results  in  the  production 
of  power  at  a  very  low  price.  The  records  of  the  com- 
pany show  that  the  cost  of  a  horse  power  hour  delivered 
to  the  line,  including  all  power  house  expenses,  was  six 
and  two-thirds  mills  ($.00667)  per  car  mile. 

ROLLING  STOCK. 

The  rolling  stock  of  the  company  consists  of  105 
passenger  cars,  two  freight  cars  and  two  Lewis  &  Fowler 
snow  sweepers  which  have  just  been  delivered.  Of  the 
passenger  cars,  fifty-one  are  closed  and  all  are  vestibuled. 
The  cars  are  from  the  works  of  a  large  number  of  com- 
panies, those  of  Brill's  manufacture  predominating.  The 
company  has  seventy-four  double  motor  equipments.  Of 
these  forty-seven  are  Short,  seven  Edison,  two  Baxter, 
four  Westinghouse  and  fourteen  General  Electric.  Of 
the  latter  number,  six  are  of  the  G.  E.  800  type. 


occasions.  It  is  handsomely  fitted  up  inside  in  mahogany, 
with  birdseye  maple  ceiling.  The  seats  are  of  rattan 
covered  with  damask,  and  the  curtains  are  of  plush.  The 
exterior  of  the  car  is  painted  a  Pullman  dark  green,  with 
gold  striping,  and  presents  a  very  striking  appearance. 

CAR  HOUSES. 

The  company  has  three  car  houses,  all  of  brick. 
The  main  car  house  is  located  on  Northampton  Street, 
and  measures,  with  the  machine  shop  of  the  company, 
252  X  no  ft.  A  portion  of  this  house  is  partitioned  off 
by  brick  walls  for  a  supply  department,  and  another  for 
the  steam  heating  plant.  A  third  room  is  for  oil  storage, 
and  measures  about  18  X  18  ft.  This  room  has  no  inside 
opening  into  the  car  house,  and  its  walls,  which  are  of 
brick,  are  carried  above  the  roof  to  reduce  the  risk  of  fire. 

The  company  performs  all  its  own  repairs,  and  its 
machine  shop  is  equipped  with  a  J.  T.  Schaffer  wheel 
press;  two  lathes,  manufactured  by  the  Sebastian  May 
Company,  of  Cincinnati,  and  F.  E.  Reed  &  Company,  of 
Worcester,  Mass.;  a  Harrington  wheel  mill,  and  a  Bickford 
drill.  This  machinery  is  operated  by  a  Short  single  re- 
duction motor  which  has  been  rewound  so  as  to  give  a 
constant  speed.  The  wood  working  department,  which 
is  adjoining  the  machine  shop,  is  operated  by  an  old  type 
of  Sprague  railway  motor  shunt  wound.  This  shop  con- 
tains a  J.  A.  Fay  &  Egan  thirty-six  inch  band  saw,  a  Uni- 
versal wood  working  machine,  manufactured  by  Cord- 
man,  Myer  &  Company,  of  Cincinnati,  and  a  circular  saw. 
The  company  employs  in  its  shops  two  machinists,  four 
painters  and  four  carpenters. 

The  company  has  also  a  car  house  on  Main  Street, 
shown  in  Fig.  3,  adjoining  the  power  station.  This  car 
house  measures  60  X  200  ft.  A  third  car  house,  measur- 
ing 200  X  54  ft.,  is  located  on  Pierce  Street,  adjoining  the 
West  Side  station  of  the  company. 

BRIDGES. 

As  shown  on  the  map,  the  tracks  of  the  company  at 
present  cross  the  Susquehanna  River  at  two  points  near 
Wilkesbarre.    A  third  line  to  Plymouth  will  cross  the 
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FIG.  5— SIDE  VIEW  AND  SECTIONS  OF  BRIDGE  AT  PLYMOUTH,  BEING  BUILT  FOR  THE  WILKESBARRE 

&  WYOMING  VALLEY  TRACTION  CO. 


The  cars  are  sixteen,  eighteen  and  twenty-five  feet  in 
length,  and  are  equipped  with  Boston,  General  Electric, 
Nuttall  and  Short  trolleys.  The  Lewis  &  Fowler  and 
New  Haven  registers  and  Spear  car  stoves  are  employed. 
Philadelphia  car  wheels  are  in  use,  with  a  special  type  of 
compound  brake  shoe,  shown  in  Fig.  7.  This  shoe  con- 
sists of  two  parts  the  wearing  portion  being  cast  iron  and 
quickly  renewable.  It  is  held  in  place  by  pins,  as  shown 
in  the  engraving.  This  form  of  shoe  was  devised  by  the 
company's  electrical  and  mechanical  engineer,  James 
Fagan. 

PARLOR  CAR. 

The  company  has  also  a  handsome  parlor  car,  built 
by  the  St.  Louis  Car  Company,  and  used  on  special 


river  on  a  new  bridge  now  being  built  by  the  Penn  Bridge 
Company,  of  Beaver  Falls,  Pa.,  and  which  will  reduce  the 
distance  from  Wilkesbarre  to  Plymouth  by  nearly  a  mile. 
The  new  bridge  with  approaches  will  be  about  6,000  ft. 
in  length  and  will  carry  a  roadway  twenty  feet  in  width, 
and  a  sidewalk  five  feet  wide.  The  electric  railway  tracks 
will  be  carried  at  the  side  of  the  roadway.  The  bridge 
being  the  private  property  of  the  company,  a  toll  will  be 
charged  for  its  use  as  a  highway.  There  are  five  spans 
using  the  ordinary  parabolic  truss,  and  measuring  each 
217  ft.  from  center  to  center  of  end  pins,  or  220  ft.  from 
center  to  center  of  piers.  There  will  be  in  addition  a 
short  lattice  bridge  125  ft.  in  length,  where  a  steam  rail- 
road track  is  crossed  and  about  1,500  ft.  of  pile  trestling. 
Fig.  5  gives  a  side  elevation  and  cross  sections  of  the  bridge. 
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PARKS. 

Two  parks,  owned  by  the  Wilkesbarre  &  Wyoming 
Valley  Traction  Company,  are  located  on  its  lines;  one, 
entitled  the  Suburban  Park,  comprises  twenty  acres  and 
contains  a  race  track;  the  other  is  Hanover  Park  and  con- 
tains fifty-three  acres.  At  this  latter  point  are  located 
picnic  grounds,  ball  field,  rifle  range,  running  track,  danc- 
ing pavilion,  toboggan  slide  and  an  artificial  lake,  which 
is  used  in  the  summer  for  boating,  and  in  winter  for  skat- 
ing. The  company  is  very  enthusiastic  on  the  subject  of 
parks,  and  believes  that  the  $5,000  or  $6,000,  which  Han- 
over Park  cost,  was  one  of  the  best  investments  it  ever 
made.  It  is  the  custom  of  the  company  to  lease  this  park 
to  the  representatives  of  responsible  societies  and  social 
clubs  at  a  nominal  fee  of  $20  a  day,  and  as  the  only  en- 
trance to  the  park  is  by  the  cars  of  the  company,  to  look 
to  its  car  receipts  for  returns.  Restaurant  privileges  go 
with  the  lease  of  the  park,  and  at  the  beginning  of  summer 
the  company  usually  has  all  the  dates  filled  for  the  season. 

HEADWAY,  TRAFFIC,  ETC. 

Most  of  the  business  of  the  company  is  an  interurban 
one.  Forty  cars  are  the  regular  number  in  daily  service, 
and  of  these  only  three  operate  entirely  within  the  city 
limits  of  Wilkesbarre.  On  the  West  Pittston  &  Wilkes- 
barre line  a  twenty  minute  headway  is  maintained  from 
6.20  a.  m.  to  10.40  p.  m.  and  the  schedule  time  for  making 
the  distance,  which  is  8.66  miles,  is  forty  minutes. 
Late  cars  are  run  at  intervals  after  11.40  p.  m.  The  same 
headway  is  maintained  on  the  Wilkesbarre  &  Nanticoke 
line,  and  the  same  on  the  Wilkesbarre  &  Pittston  line  on 
the  east  side  of  the  river.  A  fifteen  minute  service  is 
maintained  between  Wilkesbarre  &  Ashley  and  Wilkes- 
barre and  Plymouth.  The  fares  charged  are  fifteen  cents 
between  Wilkesbarre  and  West  Pittston,  ten  cents  be- 
tween Wilkesbarre  and  Nanticoke,  Sugar  Notch  or  Ply- 
mouth, and  five  cents  for  the  shorter  distances.    No  trans- 


to  Wilkesbarre  to  make  their  purchases.  It  is  interesting 
to  notice  that  large  numbers  of  the  foreign  miners  patron- 
ize the  cars,  and  are  as  liberal  with  their  nickels  as,  if  not 
more  so  than,  the  native  population.  On  Sundays,  espec- 
ially, the  cars  carry  many  of  these  people  to  and  from 
the  only  Greek  church  in  the  valley,  while  the  pleasure 
traffic  is  also  considerable. 

'  For  the  nine  months  ending  September  30,  1894,  the 
company's  cars  averaged  136,399  car  miles  per  month. 
During  this  time,  the  receipts  per  car  mile  amounted  to 


FIG.  7. — COMPOUND  BRAKE  SHOE— WILKESBARRE. 

24.57  cents,  and  the  operating  expenses,  including  all  dis- 
bursements, except  insurance,  taxes  and  interest,  amounted 
to  10.521  cents.  The  gross  earnings  for  the  seven  months 
ending  January,  1894,  were  $207,258.83,  and  operating  ex- 
penses, $90,287.61.  The  lines  now  operated  by  the  com- 
pany average  $22  per  mile  per  day,  and  about  $28  per 
car  per  day. 

The  company  received,  during  the  last  year,  6,300,000 
nickel  fares,  equal,  as  already  stated,  to  about  4,400,000 
passengers,  and  present  indications  point  to  a  traffic  of 
8,000,000  five  cent  fares  per  year  before  1896. 

The  officers  of  the  Wilkesbarre  &  Wyoming  Valley 
Traction  Company  are:  President,  B.  F.  Myers,  of  Har- 
risburg;  secretary,  W.  G.  Eno;  treasurer  and  general 
manager,  John  Graham;  electrical  engi- 
neer, James  Fagan;  superintendents,  J. 
C.  Meixell  and  John  Clifford.  The  success 
of  the  road  is  largely  due  to  the  energy 
and  push  of  the  general  manager  who  was 
one  of  the  incorporators  of  the  company, 
and  has  been  prominently  identified  with 
it  since  its  organization. 


FIG.  6. 


-NORTHAMPTON  STREET  CAR  HOUSE— Wl LKESBARRE  &  WYOMING 
VALLEY  TRACTION  CO. 


fersare  issued,  but  commutation  books,  good  for  100  rides, 
are  issued  for  $4.  The  fifteen  cent  and  ten  cent  fares  are 
registered  on  the  regular  register  as  three  or  two  fares. 
The  average  fare  is  thought  to  be  about  seven  cents. 

The  cars  of  the  company  are  well  patronized,  and 
seem  to  indicate  that  an  interurban  road  of  this  charac- 
ter will  attract  travel.  In  fact  the  service  is  so  much 
cheaper  and  more  popular  than  that  formerly  provided 
by  the  steam  railway  companies  that  the  latter  have 
almost  entirely  gone  out  of  the  local  traffic  business.  In 
the  morning  and  evening  the  cars  are  crowded  by  miners 
and  others  going  to  and  from  their  work,  while  in  the 
afternoon  they  are  filled  with  women  and  others  who  go 


Some  interesting  observations  on  road 
traffic  were  made  recently,  according  to  an 
English  paper,  by  the  London  municipal 
authorities.  These  observations  extended 
over  fifty  days  of  twelve  hours  each  day, 
namely,  from  8  a.  m.  to  8  p.  m.,  and  granite, 
asphalt,  and  wood  pavements  were  con- 
sidered. In  one  day  of  twelve  hours  no 
fewer  than  12,366  horses  and  vehicles 
passed  along  Cheapside,  and  5,350  along 
Cannon  Street.  During  the  fifty  days 
upon  which  observations  were  taken,  542 
accidents  took  place  on  wood  pavement, 
719  on  granite,  and  1,066  on  asphalt. 
From  these  figures  it  was  estimated  that  a 
horse  could  travel  330  miles  on  wood 
pavement  during  fifty  days  without  meet- 
ing with  an  accident,  191  on  granite,  and 
132  on  asphalt;  therefore  the  great  superi- 
ority of  wood  pavement  over  all  others — at  least,  where 
horses  are  concerned — is  at  once  apparent.  Altogether, 
1,054  falls  were  recorded,  and  an  analysis  of  this 
number  affords  some  curious  information.  On  as- 
phalt, 247  partial  and  190  complete  falls  took  place; 
on  wood  326 — only  39  complete  falls.  Roughly,  for 
every  fall  on  wood  pavement,  four  took  place  on  gran- 
ite and  asphalt. 


The  Skowhegan  &  Norridgewock  Street  Railway  & 
Power  Company,  of  Skowhegan,  Me.,  put  its  line  in  opera- 
tion during  October. 
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Some  Details  of  the  Electrical  Railway  Work 
of  the  New  Orleans  Traction  Company. 


By  W.  Nelson  Smith. 


The  accompanying  illustrations  will  give  an  idea  of 
the  electrical  railway  engineering  work  that  has  been  in 
progress  in  the  city  of  New  Orleans  during  the  past  six 
or  seven  months  under  the  supervision  of  Ben  Willard, 
electrical  engineer  of  the  New  Orleans  Traction  Com- 
pany. The  company  rents  its  power  from  the  Louisiana 
Electric  Company,  whose  plant  is  situated  about  a  mile 
and  a  half  from  the  business  center  of  the  city.  These 
conditions  necessitated  the  construction  of  a  heavy  feeder 
trunk  line,  some  details  of  which  are  shown  herewith. 

Not  the  least  interesting  feature  of  this  pole  line  is 
the  terminal  pole  in  front  of  the  power  station.  It  is 
built  of  two  sawed  yellow  pine  poles,  15  X  15  in.  butts 
and  12  X  12  in.  tops,  set  in  concrete,  one  pole  being  seven 
feet  eight  inches  in  rear  of  the  other.  The  cables  termi- 
nate in  specially  designed  connectors,  to  which  the  strain 
insulators  are  fastened;  and  these  in  turn  are  attached  to 
eyebolts  in  the  crossarms  (which  are  5X6  ins.)  on  the 
front  of  the  forward  pole.  On  the  rear  side  of  each  pole, 
at  heights  corresponding  to  the  crossarms,  are  bolted 
what  may  be  termed  strain  crossarms  of  4  X  4  X  ^  in. 
angle  iron,  five  on  each  pole.  The  strains  from  the 
wooden  arms  in  front  are  transmitted  directly  to  these 
iron  arms,  by  three-quarters  inch  tie  rods,  four  to 
each  tier  of  arms.  The  two  poles  are  also  rigidly  con- 
nected by  longitudinal  tie  beams,  4X5  ins.,  which  are 
bolted  to  the  ends  of  angle  iron  arms.  The  total  height 
of  the  poles  is  thirty  feet. 

The  main  cables  are  "  dead  ended,"  where  they  are 
attached  to  the  pole,  and  the  station  connections  are 
tapped  to  them  by  inserting  the  cable  ends  into  sockets 
cast  in  the  end  connectors.  The  cables  turn  a  square 
corner  and  leave  the  pole  at  a  right  angle  in  order  to 
enter  the  station.  In  each  tier  of  arms  is  a  diagonal  tie 
beam,  bored  for  pins,  and  running  diagonally  from  the 
street  end  of  the  rear  arm  to  the  station  end  of  the  front 


iron  cable,  are  attached  to  the  equalizers  by  heavy  iron 
clevises.  One  V  guy  has  its  branches  attached  to  the 
upper  ends  of  these  equalizers  and  the  other  to  the  lower 
ends.  The  branches  of  the  V's  unite  about  eight  feet 
from  the  pole. 


FIG. 


2.— MAIN  FEEDER  POLE  LINE  AND  SECTION 
FEEDERS— NEW  ORLEANS. 


FIG.  1. — TERMINAL  POLE  IN  FRONT  OF  POWER  STATION— NEW  ORLEANS 

arm.  The  cables  are  drawn  around  on  the  pins  in  these 
diagonals,  and  are  supported  where  they  leave  the  pole 
by  pins  set  in  the  longitudinal  arms. 

The  guys  are  fastened  to  two  vertical  planks  set 
edgeways  between  the  wooden  and  iron  arms  on  the  rear 
pole,  there  being  one  on  each  side  of  the  pole.  The  strain 
of  the  whole  five  arms  is  thus  concentrated  on  these 
equalizing  braces,  and  the  guys,  of  one  inch  galvanized 


There  are  two  guy  stubs,  each  made  by  cutting  in 
half  a  thirty  foot,  100  lb.,  center  bearing  girder  rail,  plac- 
ing the  halves  side  by  side  close  together,  and  setting  this 
fifteen  foot  stub  in  eight  feet  of  solid  concrete. 
The  rails  pull  against  their  bottom  flanges, 
and  a  pin  through  the  two  webs  near  the 
top  carries  the  eye  of  the  turnbuckle  that 
tightens  the  guy.  They  are  also  braced  back- 
wards at  the  ground  level  by  one  and  a  half 
inch  anchor  rods,  as  shown  in  the  accompany- 
ing engraving.  A  detailed  plan  and  elevation 
of  the  crossarms  and  iron  work  of  the  termi- 
nal pole  are  also  given  in  Figs.  3  and  4. 

The   poles   on    Market  Street  extending 
from  the  terminal  poles  are  sawed  hard  pine, 
butts  15  X  15  ins.,  tops  10  X  10  ins.,  forty- 
five  feet  long,  with  corners  chamfered,  and 
with  five  double  crossarms,  six  pins  to  each, 
measuring  3^  X   5  ins.  X  6  ft.    The  heavy 
cables  are  supported  by  Columbia  top-groove 
insulators.    This  trunk  line  carries  the  feeders 
for  the   Prytania  Street,    Canal   Street  and 
Peters  Avenue  lines,  and  part  of  the  Espla- 
nade feeders.  It  will  also  carry  feeders  for  the 
Magazine  and  Annunciation  lines  when  those 
are  equipped.    There  are  now  carried  on  this 
pole  line  ten  500,000  c.  M.  cables,  two  250,000 
c.  m.  cables,  and  four   No.  0000   wires,  the 
trolley  feeders  for  the  different  lines.  Besides 
these  trolley  feeders,  the  top  arm  carries  four 
500,000  c.  M.  cables,  which  complete  the  re- 
turn circuit  from  the  tracks  of  the  different 
lines,  connection  being  made  at  the  points 
where  the  trunk  line  crosses  the  tracks.    At  these  points 
two  or  three  No.  0000  wires  are  fastened  to  each  rail  by  a 
specially  designed  connection,  and  run   up  the  poles, 
where  they  are  tapped  into  the  return  feeders.  Two 
more  of  these  feeders  are  now  being  added  to  those  at 
present  on  the  poles,  making  six  altogether. 

At  the  principal  feeding  points  where  the  trunk  line 
intersects  the  trolley  lines,  the  crossarms  are  replaced  by 
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special  frames  designed  for  sustaining  the  mechanical 
stresses  due  to  the  tremendous  tension  of  the  cables,  and 
also  for  convenience  in  electrical  distribution.  The  frame 
is  of  4  X  5  in.  pine,  supported  on  4  X  4  in.  angle  iron,  and 
the  stresses  are  transmitted  from  the  frame  to  the  angles 
by  tie  bolts  reinforced  by  gas  pipe.  The  frame  is  five 
feet  square,  and  is  fastened  together  by  angle  irons  bolted 
on  at  the  corners.  A  seven-eighths  inch  copper  bus 
rod  is  carried  around  the  frame  on  insulators,  and  the 
dead  ended  feeders  are  tapped  on  to  it,  and  the  railway 
line  feeders  led  out  from  it  on  whichsoever  side  may  be 
most  convenient.  The  pole  shown  in  Fig.  2  is  at 
the  intersection  of  the  trunk  line  with  the  Prytania  Street 
line,  and  in  this  particular  case  two  heavy  cables  connect 
the  bus  rod  with  the  Prytania  Street  mains,  which  run 
along  the  railway  poles  on  the  opposite  side  of  the 
street.  On  this  pole  is  also  shown  one  of  the  standard 
section  boxes,  one  of  which  is  placed  at  the  end  of  each 
section.  Each  one  of  these  boxes  has  its  own  separate 
feeder  running  to  it  from  the  principal  junction  point. 
At  every  section  box  there  is  a  sectional  insulator  in  each 
trolley  wire.  The  feeder,  before  it  enters  the  box,  is 
divided  into  two  branches,  each  of  which  is  connected  to 
the  trolley  wire  on  opposite  sides  of  the  sectional  insula- 
tor. The  box  contains  a  single  pole  switch  and  fuse  block 
for  each  branch.  It  is  thus  evident  that  every  feeder  feeds 
into  two  adjacent  sections,  which  are  thus  made  continuous 
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FIG.  3— PLAN  AND  SIDE  ELEVATION,  TERMINAL  POLE.— NEW 
ORLEANS. 

unless  one  of  the  switches  in  the  box  be  opened  or  the 
fuse  blown,  so  that  the  conductivity  of  the  trolley  wire  is 
added  to  that  of  the  feeders  throughout  the  entire  length 
of  any  particular  railway  line.  The  illustration  of  the 
junction  pole  shows  also  quite  clearly  the  relative  arrange- 
ment of  the  section  box  and  the  trolley  insulators. 

Special  devices  had  to  be  designed  for  splicing  cables 
and  for  the  various  kinds  of  connections  that  had  to  be 
made  to  them.  Owing  to  the  nature  of  the  soil,  which 
consists  largely  of  water,  the  setting  of  poles  was  attended 


with  unusual  difficulty  and  expense.  All  the  poles  are  set 
eight  feet  in  the  ground,  and  in  concrete.  From  one  to 
the  other  there  are  some  twenty  guy  stubs  at  points 
where  there  are  turns  in  the  line,  or  where  the  strain  of  a 
branch  lead  has  to  be  balanced.  The  entire  length  of  the 
trunk  line  up  Market  to  Felicity,  thence  to  Dryades,  thence 
to  Canal  Street,  is  about  two  and  a  half  miles.  As  one 
line  after  another  is  passed  the  entire  weight  of  copper  is, 
of  course,  gradually  diminished.    The  amount  of  copper 
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FIG.  4  —GUY  STUB,  TERMINAL  POLE— NEW  ORLEANS. 

carried  through  to  Canal  Street  consists  of  four  500,000 
c.  m.  and  two  250,000  c.  m.  cables.  Two  of  the  former  go  on 
through  to  Esplanade  Street  on  a  similarly  constructed 
line  of  forty  and  forty-five  foot  poles,  this  extension  being 
about  seven-eighths  of  a  mile  long. 

The  return  circuit  of  any  one  of  the  railway  lines  is 
entirely  through  the  rails  up  to  the  intersection  of  the 
trunk  line,  whence  the  track  feeders,  carried  on  the  top  of 
the  arms  of  the  trunk  line,  complete  the  return  to  the  sta- 
tion. The  tracks  are  all  double  bonded  with  No.  o  copper, 
except  in  some  outlying  portions  of  the  lines,  where 
they  are  single  bonded.  The  Peters  Avenue  line  is  treble 
bonded  from  Canal  Street  to  its  intersection  with  the 
feeder  trunk  line,  as  it  is  obliged  to  carry  the  return 
from  the  Canal  Street  line  as  well  as  its  own.  All  the 
lines  above  Canal  Street  intersect  the  trunk  line  at  points 
not  greatly  distant  from  the  power  station,  so  that  all  of 
them  will  have  a  first  class  return  connection. 

The  trolley  wire  construction  has  all  been  done  with 
two  tower  wagons,  built  in  New  Orleans,  after  the 
designs  of  Mr.  Willard.  When  not  in  use  the  platform 
can  be  lowered,  and  it  then  forms  the  driver's  seat,  the 
supports  being  doubled  up  something  like  a  jack  knife. 
By  means  of  a  windlass,  which  can  be  easily  operated  by 
one  man,  the  supporting  legs  are  opened  out  and  the 
platform  raised  to  the  proper  height  at  the  same  time. 
In  order  to  work  on  the  wire,  and  at  the  same  time  allow 
cars  to  pass,  an  extra  platform  is  provided,  which  is 
hinged  to  the  main  platform,  and  when  in  use  projects 
sideways  from  it,  out  over  the  track,  with  its  outer  end 
supported  by  chains.  When  not  in  use  this  hinged  plat- 
form is  simply  swung  over  on  top  of  the  other.  All  these 
changes  can  be  made  in  a  few  minutes,  and  with  very 
little  trouble.  '1  he  wagon  is  heavy  enough  for  ordinary 
construction  work,  and  at  the  same  time  light  enough  to 
be  used  for  emergency  purposes.  It  is  probably  one  of 
the  best  all-around  trolley  wagons  that  has  ever  been 
devised. 

The  conditions  prevailing  in  New  Orleans  have  made 
the  work  considerably  more  difficult  than  is  usually  the 
case  with  most  large  cities.  The  unstable  nature  of  the 
soil  has  already  been  alluded  to.  The  city  is  at  long  dis- 
tances from  the  principal  markets,  which  results  in  delay- 
ing  the  delivery  of  material.  As  electric  railway  construc- 
tion was  a  comparatively  new  business  in  the  city,  most 
of  the  lighter  materials,  as  well  as  all  the  heavier,  and 
all  the  skilled  labor,  had  to  be  imported.  Notwithstand- 
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ing  these  difficulties,  there  is  now  standing  in  New 
Orleans  electrical  railway  construction  which  is  second  to 
none  in  the  country,  both  for  good  appearance  and  dur- 
ability. 

The  lines  now  in  operation  are  the  Canal  Street,  Pry- 
tania  Street  and  the  Dryades  Street  &  Peters  Avenue. 
By  the  time  this  gets  into  print,  the  Esplanade  Street  and 
Dauphine  Street  lines  will  have  been  started. 


Underground  Electric  Railways  in  London. 


By  Alex.  McCallum. 


In  the  early  part  of  this  year  I  gave  in  the  Street 
Railway  Journal  a  general  account  of  the  system  of  un- 
derground electric  railways  about  to  be  developed  in  Lon- 
don. Since  then  some  little  progress  has  been  made  in 
the  matter,  but  all  the  parties  concerned  seem  to  go  on 
the  principle  of  "  hasten  slowly."  Things  are,  however, 
now  in  such  a  position  that  a  few  details  about  the  vari- 
ous projects,  along  with  a  glance  at  similar  proposals  on 
the  continent  of  Europe,  may  be  useful.  It  will  be  re- 
membered that  all  these  railways  are  to  be  constructed 
on  the  Greathead  deep  tunnel  system,  a  method  which 
presents  enormous  advantages  in  crowded  cities  both  as 
to  cost  and  convenience. 

Since  writing  previously,  work  has  been  commenced 
on  the  Waterloo  &  City  Railway,  and  this,  therefore,  is 
the  first  of  the  group  to  get  under  way.  In  spite  of  finan- 
cial depression,  the  whole  of  the  stock  was  at  once  taken 
up  by  the  stockholders  of  the  London  &  Southwestern 
Railway  Company,  from  whose  great  terminus,  Waterloo 
Station,  the  new  railway  is  to  run  underground  and 
across  beneath  the  Thames  to  the  Bank  of  England,  a 
distance  of  a  mile  and  a  half.  The  estimated  cost  is  about 
half  a  million  sterling,  say,  $2,500,000,  while  an  elevated 
railway  between  the  same  points,  on  the  very  lowest  esti- 
mate, would  have  cost  $15,000,000,  owing  to  the  immense 
value  of  the  property  which  would  have  had  to  be  pur- 
chased. About  midsummer  the  work  of  sinking  two 
shafts  in  the  bed  of  the  Thames  was  begun,  and  in  Sep- 
tember— -the  work  having  been  carried  on  from  a  staging 
erected  on  piles  in  the  river — this  operation  was  practi- 
cally completed.  In  October  two  of  the  cutting  shields 
for  driving  the  tunnels  were  got  into  position,  and  the 
work  commenced.  Soon  afterwards  other  two  shields  for 
driving  the  tunnels  in  the  opposite  direction  were  set 
going.  In  this  way  the  whole  of  the  driving  will  be 
done  from  the  river,  and  all  the  excavated  material  will  be 
brought  out  there  and  taken  away  on  barges.  There  will 
be  no  street  interference  and  no  carting  through  the  busy 
thoroughfares,  two  most  valuable  considerations.  The 
whole  work  is  expected  to  occupy  two  years  and  a  half. 
There  will  be  no  intermediate  station,  and  as  in  the  case  of 
the  other  lines  of  the  kind,  electricity  is  to  be  the  motive 
power.  A  through  speed  of  twenty-two  miles  an  hour 
will  be  obtained,  and  as  the  line  will  be  graded  down- 
wards from  each  end  to  the  center  the  traction  expenses 
are  to  be  very  low.  Indeed,  the  impetus  obtained  on  the 
down  grade  will  be  nearly  sufficient  to  carry  the  train  to 
the  terminus  on  the  up  grade.  The  engineers  of  the  line 
are  Mr.  Galbraith  and  Mr.  Greathead. 

During  the  past  summer  an  attempt  was  made  to 
raise  capital  for  starting  another  of  these  lines,  the  Hamp- 
stead,  St.  Pancras  &  Charing  Cross  Railway,  but  the 
movement  was  premature  and  the  subscriptions  were  not 
obtained.  A  better  considered  attempt  is  expected  short- 
ly, but  in  the  present  stagnation  of  the  money  market  and 
the  widespread  distrust  caused  by  such  disasters  as  that 
of  the  Liberator  Building  Society,  it  is  difficult  to  raise 
capital  for  any  purpose  whatever.  The  financial  prophets, 
however,  think  that  there  will  soon  bean  improvement. 

One  change  of  importance  has  been  made  since  the 
beginning  of  the  year  in  the  proposals  for  working  this 
Hampstead  &  Charing  Cross  Railway.  Owing  to  the 
gradients  it  was  intended  to  work  the  line  by  cables,  but 
this  has  now  been  abandoned  in  favor  of  electricity. 

Among  the  various  schemes  the  line  which  will  prob- 
ably carry  the  greatest  traffic  will  be  the  Central  London 


Railway.  This  road  will  start  from  beneath  Liverpool 
Street  Station,  the  huge  terminus  of  the  Great  Eastern 
Railway,  and  will  run  past  the  Bank  of  England  west- 
wards under  the  great  traffic  artery  formed  byCheapside, 
Oxford  Street  and  other  thoroughfares,  to  Shepherd's 
Bush  in  the  western  suburbs,  a  distance  of  about  six 
miles.  Stations  will  be  about  half  a  mile  apart.  Each 
train  will  seat  about  340  passengers,  and  a  three  minute 
headway  is  contemplated.  The  company  is  not  yet  in  a 
position  to  begin  the  work  of  construction,  but  expects 
soon  to  be  so. 

It  is  not  necessary  now  to  refer  again  to  the  other 
schemes,  for  none  of  them  are  as  yet  started;  though  the 
underground  extension  of  the  Great  Northern  Railway  to 
the  city  district  promises  soon  to  begin  under  an  arrange- 
ment with  the  Great  Northern  Railway  Company.  The 
tunnels  here,  as  in  the  case  of  the  Walthamstow  &  Epping 
Forest  line  are  to  be  made  wide  enough  to  admit  the 
ordinary  rolling  stock  of  the  steam  lines,  so  that  through 
trains  can  be  run  to  and  from  the  country.  The  steam 
locomotive  will,  of  course,  give  place  to  the  electric  on 
entering  the  tunnels.  The  various  railways  will  be  of 
immense  service  in  relieving  congestion  on  the  streets, 
and  in  providing  rapid  transit  through  crowded  districts 
which  are  at  present  served  by  no  railway. 

A  unique  arrangement  is  to  be  put  into  effect  at  the 
Bank  of  England,  one  of  the  most  congested  spots,  so  far 
as  street  traffic  is  concerned,  in  the  world.  The  Central 
London  and  Waterloo  &  City  Railways  are  to  have  sta- 
tions in  the  ground  beneath  all  this  turmoil  overhead,  and 
so  will  the  existing  City  &  South  London  Railway  when 
its  extension  northward  is  carried  out.  The  stations  will 
not  be  at  the  same  level,  but  they  will  be  in  close  prox- 
imity, and  subways  will  enable  passengers  to  change  from 
one  to  another  with  the  greatest  ease.  Besides  this,  a 
subway  of  an  elliptical  course  just  below  the  street  sur- 
face will  run  round  the  open  space  in  front  of  the  bank, 
and  enable  the  public,  whether  using  the  railways  or  not, 
to  avoid  the  street  traffic  in  crossing  from  one  side  to  the 
other.  Elevators  will  descend  from  this  subway  to  the 
various  stations.  The  usefulness  and  convenience  of  this 
arrangement,  which  has  been  designed  by  Mr.  Greathead, 
can  only  be  thoroughly  appreciated  by  those  who  have 
personal  experience  of  the  difficulties  of  the  pedestrian  in 
the  neighborhood  of  the  bank.  At  every  point  in  the 
metropolis  where  one  of  the  new  railways  is  close  to  an 
existing  steam  railway  station,  subways  will  be  provided 
to  allow  passengers  to  pass  easily  from  the  one  line  to  the 
other. 

The  experience  gained  on  the  existing  City  &  South 
London  electric  underground  railway  and  on  the  Liver- 
pool elevated  electric  railway  has  shown  that  there  will 
be  no  difficulty  in  carrying  the  traffic  on  the  new  lines  by 
electric  power.  The  watchword  of  the  promoters  is  short 
trains  and  a  very  frequent  service.  The  latter  is  now 
practicable  without  a  large  number  of  signal  boxes  and 
signal  men,  as  the  experience  at  Liverpool  with  automatic 
electric  signaling  has  been  thoroughly  satisfactory,  and 
enables  such  railways  to  be  worked  in  very  short  block 
sections  with  the  greatest  economy  and  safety.  Economy 
of  working  will  be  further  secured  by  Mr.  Greathead's 
method  of  grading  the  lines,  so  that  every  station  has  a 
down  grade  in  each  direction  leading  from  it.  As  to  cost 
of  construction,  the  work  on  an  average,  including 
stations,  land,  tunnels  and  equipment,  will  run  from 
$1,500,000  to  $2,000,000  per  double  mile,  against  more 
than  $5,000,000  per  mile  for  shallow  tunnel  or  elevated 
lines.  In  the  latter  case  all  the  land  and  property  along 
the  route  have  to  be  bought,  while  on  the  deep  tunnel 
system  the  only  land  to  be  purchased  is  that  for  the  en- 
trance to  stations  and  for  the  power  houses. 

In  many  of  the  large  cities  of  Europe  attention  has 
been  directed  to  the  great  advantages  of  the  Greathead 
tunnel.  In  Berlin  a  project  of  the  kind  is  being  discussed, 
and  Mr.  Greathead  has  recently  been  in  communication 
with  the  authorities  there  on  the  subject.  This  is  in 
spite  of  the  fact  that  very  efficient  elevated  steam  lines 
already  exist.  In  Brussels  there  is  a  proposal  for  a  deep 
tunnel  railway  taking  a  circular  route.    This  will  be  an 
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extremely  useful  line,  as  the  streets  of  Brussels  are  char- 
acterized by  very  steep  inclines,  rendering  ordinary 
vehicular  traffic  difficult.  It  is  expected  that  the  under- 
ground line  in  Brussels  will  be  very  cheap  to  construct. 
Antwerp  proposes  to  go  forward  vigorously  with  a  Great- 
head  tunnel  scheme  under  the  River  Scheldt,  to  be  used 
for  general  traffic.  The  case  of  Antwerp  is,  perhaps,  one 
of  the  most  extraordinary  in  the  annals  of  nineteenth 
century  civilization.  At  present  the  city  is  confined  to 
one  side  of  the  river,  which  is  here  about  a  quarter  of  a 
mile  broad.  The  town  is  surrounded  and  hemmed  in  by 
its  semicircle  of  walls  and  forts,  for,  like  many  European 
towns,  Antwerp  has  to  live  armed  to  the  teeth.  The  di- 
ameter of  the  semicircle  is  the  River  Scheldt.  A  great 
amount  of  shipping  passes  up  and  down  the  river,  and  in 
consequence  no  bridge  has  ever  been  built  across  it.  The 
further  shore  is  at  present  almost  wholly  unoccupied 
except  by  farmers.  The  scheme  of  an  electric  railway  in 
a  deep  tunnel  under  the  river  is  accordingly  finding  im- 
mense favor.  It  is  intended  that  the  rail- 
way shall  serve  local  requirements  in  the 
city,  and  then  pass  under  the  river  to  the 
opposite  shore,  whence  it  can  be  continued 
should  occasion  require.  The  immediate 
effect  will  be  to  give  a  city  value  to  land 
which  now  has  onlv  agricultural  value.  The 
people  of  Antwerp  propose  to  construct 
new  docks,  and  at  first  the  idea  was  that 
these  should  be  within  the  present  city. 
This  was  to  involve  a  cost  of  about  $15,- 
000,000.  Mr.Greathead,  however, suggested 
some  time  ago  that  the  docks  might  be 
located  on  the  other  side  of  the  river  for  a 
mere  fraction  of  that  sum,  even  including 
the  price  of  the  proposed  railway  under 
the  river.  The  railway  in  this  case  would 
carry  freight  as  well  as  passengers.  The 
idea  was  taken  up  strongly  in  the  city  dur- 
ing the  past  summer,  and  very  elaborate 
designs  have  been  made,  not  only  for  new 
docks,  but  practically  another  town  on  the 
opposite  bank  of  the  river.  At  the  Ant- 
werp Exhibition  there  was  an  exhibit 
showing  an  actual  section  of  the  iron  lined 
tunnels  proposed  for  the  electric  railways 
at  Antwerp  and  Brussels,  and  also  a  large 
number  of  drawings  giving  details  of  the 
work.  It  is  expected  that  a  concession 
will  soon  be  granted,  and  then  the  work 
of  construction  will  begin. 

In  Paris  there  is  a  proposal  for  an  un- 
derground electric  railway,  and  this  will 
receive  encouragement  from  the  fact  that  a 
tunnel  has  recently  been  constructed  on 
the  Greathead  system  under  the  River  Seine 
in  connection  with  drainage  works.  The 
French  Government  is  now  taking  an  interest  in  the 
question  of  rapid  local  transit,  and  the  French  Minister 
recently  visited  London  and  Liverpool,  where  he  inspected 
the  City  &  South  London  and  the  Liverpool  electric 
railways.  In  Vienna  there  is  a  prospect  of  a  system  of 
deep  tunnel  electric  railways  being  carried  out. 

That  people  in  New  York  interested  in  the  local  tran- 
sit problem  are  beginning  to  appreciate  the  merits  of  the 
deep  tunnel  scheme  is  evidenced  by  the  fact  that  during 
the  past  summer  the  engineer  of  the  Rapid  Transit  Com- 
missioners, of  New  York,  came  to  London  and  investi- 
gated both  the  method  of  constructing  and  of  operating 
the  existing  city  &  South  London  Electric  Railway.  I 
believe  the  deep  tunnels  in  New  York  would  have  to  be 
cut  for  the  most  part  through  rock,  though  in  part  sand 
would  be  the  medium.  There  would  be  very  little  differ- 
ence, however,  in  the  cost,  as  though  rock  is  more  expens- 
ive to  cut  than  sand  or  clay  the  costly  iron  and  concrete 
lining  of  the  tunnels  in  the  latter  media  would  for  the 
most  part  not  be  required  in  the  tunnels  through  the  solid 
rock.  In  the  latter,  also,  there  would  be  no  necessity  for 
the  expensive  compressed  air  working  necessary  during 
excavation  in  water-bearing  strata.    The  Rapid  Tran- 


sit Commissioners' 


favor  of  constructing  the  tunnels  as  near 


engineer  has  recently  reported  in 
the  surface  as 

possible.  In  Europe  this  could  not  be  done  without  buy- 
ing immense  quantities  of  land  and  house  property. 
Whether  any  special  arrangement  to  avoid  this  expend- 
iture is  possible  in  New  York  remains  to  be  seen.  If  not, 
deep  tunnels  seem  the  only  alternative. 


Distribution  of  Elevated  Railway  Traffic  in  New 

York. 


In  a  recent  number  of  the  Railroad  Gazette,  J.  J.  R. 
Croes  presents  interesting  diagrams  showing  the  distribu- 
tion of  the  daily  traffic  on  the  lines  of  the  Manhattan 
Railway  Company,  of  New  York.  We  reproduce  these  dia- 
grams for  the  benefit  of  our  readers,  with  the  following 
brief  explanation  of  their  meaning: 

The  entire  city  served  by  the  four  elevated  lines  is 


DIAGRAM  SHOWING 


DAILY  TRAFFIC  ON  THE 
NEW  YORK. 


MANHATTAN  ELEVATED  RAILWAY, 


divided  into  twenty  sections,  each  one-half  mile  in  length. 
The  shaded  portions  on  each  diagram  represent  the 
tickets  taken  at  all  the  stations  in  the  different  sections 
on  the  down  and  up  trips  respectively,  each  half  mile 
square  representing  5,000  trips.  The  distribution  of  the 
traffic  between  the  east  and  west  sides  is  also  indicated 
on  the  diagrams. 

By  comparison  of  these  two  diagrams,  the  average 
distance  traveled  per  passenger  may  be  inferred,  with 
some  approach  to  accuracy.  We  quote  from  Mr.  Croes' 
article: 

"  Looking  at  the  traffic  on  all  lines,  59  percent  of  the 
up  travel  comes  from  the  three  sections  (a  mile  and  a  half) 
at  the  lower  end,  and  59  per  cent,  of  the  down  traffic 
comes  from  the  upper  ten  sections  (five  miles),  so  that  the 
mean  journey  of  59  per  cent,  of  the  passengers  appears 
to  be  six  and  three-quarters  miles.  *  *  *  There  are 
two  main  lines  independent  of  each  other,  one  on  the  west 
side  of  the  city,  carrying  47  percent,  of  all  the  passengers 
the  other  on  the  east  side,  carrying  53  per  cent." 

These  diagrams  will  repay  careful  study  in  view  of 
the  problems  of  traffic  to  be  passed  upon  by  the  Rapid 
Transit  Commissioners  in  laying  out  the  new  through 
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system  from  the  Battery  to  the  northern  limits  of  the 
city.  Mr.  Croes  believes  that  the  present  plans  of  the 
Commissioners  are  defective  in  that  they  do  not  sufficiently 
take  into  account  the  necessities  of  the  traffic  of  the  city.  He 
says:  "Indeed,  the  whole  study  of  the  Commissioners  seems 
to  have  been  to  provide  speedy  communication,  by  the  most 
expensive  methods,  between  Whitehall  Street  and  Wash- 
ington Heights,  without  considering  the  fact  that  from 
the  West  Side,  above  122  Street,  there  now  comes  less 
than  10  per  cent,  of  the  passengers  who  go  down  on 
rapid  transit  trains,  and  that  for  three  miles  further  down 
the  road  there  are  fewer  passengers  carried  than  on  any 
other  three  lines  north  of  Bleecker  Street." 


Suggestions  for  an  Index  of  Engineering 
Literature.* 


By  Prof.  George  D.  Shepardson. 


To  save  the  time  of  busy  people,  and  to  call  attention  to  a  mass  of 
material  that  would  otherwise  be  available  to  comparatively  few,  ar- 
tempts  have  been  made  at  different  times  to  compile  indices  of  litera- 
ture. Perhaps  the  greatest  of  these  is  the  "  Royal  Society  Catalogue 
of  Scientific  Papers,"  consisting  of  eight  quarto  volumes  of  about  1,000 
pages  each.  This  was  compiled  under  the  auspices  of  the  Royal 
Society  of  England,  and  was  printed  by  the  English  Government  at 
public  expense.  It  gives  alphabetical  lists  of  titles  and  authors  of  sci- 
entific papers  published  in  every  civilized  country,  between  the  years 
1800  and  1873,  but  exclusive  of  technical  and  professional  papers. 

Next  to  this  stands  "  Poole's  Index  of  Current  Literature,"  pub- 
lished in  this  country  by  private  enterprise.  The  first  volume,  com- 
piled with  the  co-operation  of  fifty-two  libraries,  indexed  6,200  vol- 
umes which  were  published  during  the  period  from  1803  to  1882,  and 
contains  about  1,000  references  to  articles  on  electrical  subjects  that 
appeared  in  popular  and  scientific  journals.  The  second  volume,  to 
which  ninety-seven  libraries  contributed,  covers  the  period  from  1882 
to  1887,  and  contains  about  600  references  to  articles  on  electrical  sub- 
jects. The  third  volume,  compiled  with  the  co-operation  of  122 
libraries,  covers  the  period  from  1887  to  1892,  and  gives  about  500  ref- 
erences to  electrical  papers.  The  volume  for  1893  gives  about  100 
such  references.  In  "  Poole's  Index"  there  is  some  attempt  at  classifi- 
cation of  electrical  papers,  and  there  are  a  few  cross  references. 

The  "  Descriptive  Index  of  Current  Engineering  Literature,"  com- 
piled from  the  monthly  summaries  in  the  Journal  oj  the  Association  of 
Engineering  Societies,  gives  an  excellent  resume  of  engineering  litera- 
ture between  1884  and  1891.  This  is  devoted  principally  to  civil  en- 
gineering, but  gives  about  thirty  pages,  with  700  references,  to  elec- 
trical papers.  Most  of  the  references  indicate  the  character  of  the 
papers.  The  cross  references  are  excellent.  The  index  in  the  Journal 
of  the  Association  of  Engineering  Societies  is  commendable  in  that  it 
prints  the  indices  on  only  one  side  of  the  leaf,  so  that  they  may  be  cut 
and  re-arranged  according  to  the  ideas  of  the  individual.  The  Journal 
for  each  December  contains  a  summary  of  the  monthly  indices  of  the 
year. 

The  American  Institute  of  Electrical  Engineers  published  in  its 
Transactions  for  about  three  years,  1886  to  1888,  an  excellent  index  of 
current  electrical  literature,  compiled  gratuitously  by  a  gentleman  too 
modest  to  have  his  name  appear.  Volume  V  of  the  Transactions  con- 
tains about  5,100  references,  Volume  VI  about  5,800,  and  the  first  few 
numbers  of  Volume  VII  contain  about  1,500  references.  Some  of  these 
are  accompanied  by  descriptive  notes. 

The  first  volume  of  "  Galloupe's  Engineering  Index,"  compiled 
and  published  by  private  enterprise,  gives  about  twenty-eight  pages, 
with  1,500  references,  to  articles  on  electrical  subjects  appearing  in  the 
years  1883  to  1887.  The  second  volume,  1888  to  1892,  gives  sixty-one 
pages,  with  about  3,300  references,  titles  and  authors  being  given. 

Excellent  indices  have  appeared  in  the  Engineering  Magazine  and 
in  Electrical  Engineering,  the  figures  for  which  are  not  at  hand.  Re- 
cently Electric  Power  has  launched  out  into  this  field.  The  digest  of 
foreign  literature  in  the  Electrical  World  is  commendable,  but  con- 
fessedly incomplete.  Extended  indices  are  published  at  intervals  by 
the  French  and  Germans.  A  universal  index,  published  weekly  at 
Leipzig,  aims  to  give  tables  of  contents  of  a  number  of  journals  ar- 
ranged in  the  alphabetical  order  of  their  places  of  publication.  Doubt- 
less there  are  other  indices  not  known  to  the  present  writer. 

A  commendable  custom  of  La  Lumiere  Electrique,  that  might  well 
be  imitated  by  other  periodicals,  was  to  publish  at  intervals  complete 
lists  of  articles  that  had  previously  appeared  in  the  paper  bearing  upon 
particular  subjects. 

To  the  mind  of  the  writer,  the  most  ideal  index  yet  attempted  was 
that  published  at  first  in  connection  with  Electrical  Engineering,  and  later 
as  a  too  short  lived  publication  by  itself  under  the  name  of  Electrical 
Literature.  The  printing  of  the  indices  on  separate  sheets,  perforated 
and  tied  together,  each  sheet  being  devoted  to  a  single  subject,  com- 
bines the  advantage  of  flexible  classification  of  subjects  with  ease  of 
arranging  the  sheets  from  month  to  month,  so  as  to  make  the  bibli- 
ography of  each  subject  consecutive  and  up  to  date.  Having  the  sheets 
loose  and  perforated  for  binding  with  brass  clips  or  cords,  allows  each 
individual  to  supplement  the  printed  sheet  by  his  own  notes  or  addi- 
tional references.    The  publisher  is  also  able  to  add  sheets  descriptive 

*  Abstract  of  a  paper  read  before  the  American  Institute  of  Electrical 
Engineers  on  November  81. 


of  later  or  earlier  memoirs,  without  impairing  the  integrity  of  previous 
work.  It  should  be,  and  doubtless  is,  a  matter  of  sincere  regret  by  the 
electrical  and  mechanical  engineering  professions  that  this  publication 
was  forced  to  suspend  on  account  of  lack  of  financial  support. 

#  *  *  *  # 

In  view  of  the  present  state  of  the  case,  as  imperfectly  outlined 
above,  what  seems  to  be  the  best  method  of  securing  the  publication  of 
an  index  that  shall  avoid  the  failings  of  those  already  existent? 
One  ot  the  first  considerations  is  that  the  compilation  of  an  index  which 
will  be  an  impiovenvnt  upon  all  existing  ones,  must  be  the  result 
of  the  co-operation  of  a  large  number  of  people,  as  "  Poole's 
Index,"  to  which  over  122  libraries  contributed.  It  will  require  the 
expenditure  of  a  considerable  amount  of  money,  and  will  probably  not 
be  self-supporting.  Such  work  could  probably  be  done  best  under  the 
auspices  of  some  society  or  societies,  as  was  the  "Royal  Society  Cata- 
logue." Since  the  index  might  well  include  the  subjects  of  interest  to 
electrical,  mechanical,  hydraulic  and  civil  engineers,  it  seems  reasonable 
that  the  various  national  engineering  societies  might  combine  forces 
to  maintain  the  publication  of  an  index  that  would  be  of  lasting  value 
to  the  engineering  profession  of  the  entire  world.  Since  the  headquar- 
ters of  four  of  the  national  societies  are  in  the  same  city,  two  of  them 
being  in  the  same  building,  such  co-operation  would  not  seem  difficult. 
A  joint  committee  might  be  appointed  which  would  receive  the  confi- 
dence and  co-operation  of  all.  They  could  draw  upon  a  large  con- 
stituency for  co-operation  and  subscriptions.  The  committee  might 
outline  the  plan  for  the  work,  and  prepare  preliminary  lists  of  sub- 
jects which  might  be  published  and  submitted  to  the  members  for 
suggestions.  The  committee  could  then  call  upon  different  members 
for  contributions  from  their  private  index  files.  The  committee  should 
have  authority  to  edit  the  contributions  thus  received.  Doubtless  a 
number  of  publishing  houses  would  contribute  complete  files  of  their 
publications  for  such  indexing.  Indeed,  some  of  them  have  already 
made  Such  offers  to  a  private  enterprise  for  such  purpose.  Incident- 
ally the  material  thus  received  would  make  a  valuable  addition  to  the 
libraries  which  are  being  gathered  at  the  headquarters  of  the  societies. 
Such  a  committee  would  certainly  compile  an  index  that  would  be  far 
in  advance  of  the  imperfect  ones  now  published.  The  vast  amount  of 
duplicate  labor  now  expended  by  the  papers  and  by  individuals  could 
then  be  turned  to  more  efficient  work. 

In  conclusion  the  writer  begs  to  add  some  suggestions  as  to  the 
style  of  such  an  index.  It  should  include  subjects  relating  to  electrical, 
mechanical,  hydraulic  and  civil,  and  perhaps  mining  engineering.  It 
should  index  books  as  well  as  periodicals.  The  references  should  be 
descriptive  so  far  as  practicable.  Each  subject  should  have  a  page  by 
itself.  Digests  and  simple  references  might  be  on  separate  sheets. 
References  and  sheets  on  each  subject  might  be  numbered  consecu- 
tively for  convenience  in  adding  later  notes  from  other  files  or  from 
later  publications  of  the  same  articles.  Abbreviations  or  other  sym- 
bols should  indicate  whether  the  reference  is  to  the  original  paper  or 
to  a  reprint,  whether  the  paper  is  in  full  or  abstract,  whether  accom- 
panied by  discussion  and  by  plates  or  illustrations.  The  separate 
sheets  should  be  perforated  for  rearranging  and  rebinding  and  should 
be  printed  on  one  side  only.  It  might  be  preferable  to  print  the 
whole  index  on  cards  similar  to  those  used  in  the  card  catalogues  of 
libraries. 

In  this  way  it  would  be  practicable  to  begin  publication  at  an  early 
date  and  to  issue  parts  at  frequent  intervals.  The  indices  to  current 
publications  could  be  issued  without  delay,  and  those  of  completed  files 
and  historical  works  could  appear  as  the  work  proceeded.  Publishing 
the  work  in  sections  would  allow  each  engineer  or  student  to  purchase 
or  subscribe  for  only  such  subjects  as  were  of  importance  or  interest  to 
him.  Indeed,  the  work,  if  carried  out  properly,  would  result  in  so 
massive  a  catalogue  that  few  outside  of  libraries  or  other  public  insti- 
tutions could  afford  to  obtain  the  entire  work. 

#  *  *  #  # 

After  this  paper  was  prepared,  the  writer  learned,  in  looking  over 
some  periodicals  that  accumulated  during  the  summer,  that  the  Royal 
Society  recognizes  the  defects  of  its  admirable  catalogue,  and  is  taking 
steps  to  revise  and  bring  it  down  to  date  with  the  co-operation  of 
learned  societies  in  various  parts  .  of  the  world.  {London  Electrician, 
XXXIII,  268,  July  6,  1894.) 


American  Institute  of  Electrical  Engineers: 
Removal  Notice. 


The  office  of  the  American  Institute  of  Electrical  Engineers,  which 
has  been  at  12  West  31st  Street  since  May,  1890,  has  been  removed  to 
rooms  1009  and  1010  Havemeyer  Building,  26  Cortlandt  Street  (tenth 
floor),  New  York  City. 

This  change  has  been  decided  upon  by  Council,  after  careful  con- 
sideration during  the  past  three  months,  by  a  committee  composed  of 
James  Hamblet,  chairman,  Prof.  F.  B.  Crocker  and  H.  A.  Foster. 
The  inconvenience  of  the  uptown  location  has  long  been  apparent  to 
officers  and  members  in  the  city,  as  well  as  visitors  from  adistance. 

The  choice  of  the  Havemeyer  Building  was  due  to  its  central  lo- 
cation in  the  electrical  district,  and  its  convenience  to  various  lines  of 
travel.  It  has  entrances  on  Cortlandt,  Church  and  Dey  Streets. 
It  is  immediately  adjacent  to  the  Sixth  Avenue  Elevated  Railroad 
station,  one  block  from  the  Ninth  Avenue  station  and  the  Broadway 
cable  line;  two  blocks  from  the  Pennsylvania  Railroad  ferry,  and 
three  from  that  of  the  Central  Railroad  of  New  Jersey. 

The  Institute  meetings  will  be  held  at  12  West  31st  Street,  as  here- 
tofore, until  further  notice. 

The  office  will  be  open  from  9  A.  M.  to  5  P.  M.  It  is  equipped 
with  a  long  distance  telephone,  and  direct  messenger  service.  Over 
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100  electrical,  mechanical  and  engineering  periodicals  will  be  found  on 
file.  The  rooms  front  west,  and  command  a  fine  view  of  the  Hudson 
River.  Members  visiting  New  York  will  find  the  rooms  as  convenient 
for  their  accommodation  as  were  those  at  the  World's  Fair. 


Is  There  a  Solution  of  the  Electric  Conduit 
Railway  Problem.* 


By  Joseph  Sachs. 


It  is  scarcely  a  dozen  years  ago  when  we  did  not  even  have  a 
single  inch,  I  may  say,  of  electric  railway  in  existence.  To-day  there 
are  hundreds  of  miles  in  this  country  alone;  but,  strange  to  say,  al- 
though its  advance  has  been  most  phenomenal  and  the  success  of  the 
so-called  "  deadly  trolley"  has  been  very  great,  there  has  existed  a 
most  extensive  demand  for  a  substitute  for  the  trolley,  which  should  be 
free  from  the  various  objections  which  are  inherent  in  the  overhead 
wire.  The  main  objection  that  exists  is  the  overhead  wire,  and  al- 
though we  have  advanced  in  the  construction  and  operating  of  motors 
and  gearing  and  power  house  machinery,  we  still  remain  at  the  same 
point  that  we  did  at  the  very  beginning  in  the  method  of  distributing 
the  power  to  the  motor  on  the  car,  namely,  by  means  of  an  overhead 
bare  wire.  Now  two  substitutes  have  appeared  to  solve  this  problem; 
one  has  been  the  storage  battery  and  the  other  has  been  the  under- 
ground or  conduit  system.  The  storage  battery  car  does  not  need  to 
be  explained;  you  are  all  familiar  with  it,  and  I  need  only  say  that  al- 
though the  storage  battery  has  proved  a  failure  in  the  past,  and  a 
severe  loss  to  many  of  those  who  have  invested  money  in  enterprises 
of  that  kind,  recent  successes  in  that  direction  lead  us  to  believe  that  it 
is  more  than  a  possibility,  in  fact  a  very  great  probability,  that  we  may 
have  a  very  successful  storage  battery  system  in  the  very  near  future. 
But  the  point  that  I  have  under  consideration  to-night  is  not  to  solve 
the  problem  in  that  way,  but  to  solve  it  by  a  center  of  distribution 
method,  or  a  central  station  method,  and  the  way  to  solve  the  problem 
in  that  way  is  by  the  conduit  system. 

Hundreds  of  conduits  have  been  tried;  thousands  of  them,  I  may 
say.  And  I  may  also  say  that  perhaps  no  other  branch  of  electrical 
engineering  can  boast  of  the  vast  variety  of  systems  and  plans  that 
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have  been  developed  by  various  promoters  as  the  class  of  conduit  elec- 
tric railways;  in  fact,  of  all  the  electric  railway  patents  in  the  Patent 
Office  to-day,  over  one-half  are  conduit  railway  systems;  that  includes 
locomotives,  storage  batteries  and  everything  else  that  appertains  to 
electric  railways.  It  may  seem  strange,  but  perhaps  the  first  thing 
the  novice  in  electrical  engineering  goes  at  is  a  conduit  electric  railway. 
Perhaps  that  is  the  very  reason  why  so  many  have  not  been  successful. 

Why  is  it  that  success  has  not  been  obtained?  One  reason  I  have 
perhaps  given  you;  the  other  is  perhaps  on  account  of  some  inherent 
difficulties,  and  another  still  is  perhaps  the  extreme  large  cost  of  con- 
struction and  maintenance,  although  the  maintenance  would  seem  to 
be  less  than  the  trolley. 

From  the  fact  that  there  are  in  operation  to-day  two  electric  conduit 
systems,  it  would  appear  that  we  could  build  other  systems  of  similar 
character  and  somewhat  similar  construction  and  have  them  work  suc- 
cessfully; but  up  to  date  nothing  that  has  been  successful,  on  a  com- 
mercial basis,  has  been  forthcoming.  I  think  that  in  order  to  bring 
forth  a  successful  system,  we  must  first  study  the  problem  most 
thoroughly  and  the  real  question  to  be  solved. 

I  have  taken  up  the  various  systems  that  have  been  devised  and 
divided  them  into  six  classes,  and  have  selected  some  which  I  shall 
describe  to  you  in  their  classes,  and  show  you  their  points  of  advan- 
tage and  disadvantage. 

We  shall  first  take  up  the  open  slot,  continuous  wire  conduits. 

The  first  system  which  I  shall  consider  will  be  the  well  known 
Bentley-Knight  system,  which  was,  as  you  all  well  know,  one  of  the 
first  attempts  ever  made  in  this  country  to  solve  the  rapid  transit  prob- 
lem by  means  of  electricity.  It  consisted  of  a  very  small,  open  slotted 
conduit  with  two  wires  suspended  therein.  The  conduit  was  exceed- 
ingly small  and,  although  this  road  was  operated  for  some  time,  it  was 
at  last  abandoned.  The  road  was  opened  in  1884,  about  ten  years  ago, 
and,  as  I  say,  was  the  first  attempt  at  electric  traction  on  a  commercial 
operative  basis  in  this  country. 

The  Bentley-Knight  people,  however,  were  not  satisfied  with  that 
attempt  and  got  out  another  system.  It  had  also  a  very  small  conduit, 
but  instead  of  placing  it  in  the  middle  of  the  track,  it  was  located 
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at  the  side  of  the  rail.  Two  wires  were  located  therein,  and  the  plow 
coming  down  from  the  car  came  in  contact  with  the  wires,  one  on  each 
side. 

Another  conduit  was  installed  as  early  as  1885,  and  although  the 
apparent  conditions  would  be  against  its  successful  operation,  strange 
to  say  it  is  operating  to-day  and  paying  dividends.  I  have  reference 
to  the  Blackpool  system  or  Blackpool  conduit,  which  is  operated  in 
Blackpool,  England,  to-day.  The  conduit  is  exceedingly  small,  and 
the  two  wires  are  supported  nearly  directly  below  the  slot,  yet  as  I  say, 
the  conduit  is  in  daily  operation. 

The  next  system  to  be  described  is  the  far  famed  Siemens-Halske 
system,  which  is  being  operated  to  day  at  Buda-Pesth.  The  conduit  is 
a  peculiar  one.  It  is  located  directly  beneath  the  rail.  The  car  wheel 
is  very  dissimilar  from  that  used  in  this  country.  It  is  a  central  flange 
one,  the  flange  running  between  the  two  rails,  the  object  being  to  keep 
the  slot  open  at  all  times.  Two  wires  are  used,  one  each  side  of  the 
slot,  and  the  whole  space  around  the  conduit  is  filled  up  and  protected 
by  cement.  Strange  to  say,  this  conduit  has  been  in  daily  operation, 
since  1889;  dividends  are  paid  by  the  road,  and  sixty  cars  are  operat- 
ing on  six  miles  of  double  track.  But  I  doubt  very  much  whether  a 
conduit  of  that  size  would  operate  in  this  country. 
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SYSTEM. 

Now  we  come  to  the  latest  addition  to  open  slot  conduits,  which 
is  proving  more  or  less  successful.  I  have  reference  to  what  is  called 
the  Love  conduit.  The  yoke  is  a  construction  adopted  at  Chicago, 
where  this  system  was  first  introduced.  You  see  the  promoters  of  this 
system  had  a  better  idea  of  the  problem  to  be  solved.  We  have  here 
a  large  conduit  and  the  wire  placed  high  and  dry;  and  furthermore, 
about  the  most  important  thing  of  the  system  is  that  the  wire  is  ac- 
cessible by  placing  above  the  wire  a  detachable  slot  rail  or  cover  which 
can  be  raised  at  any  time,  so  that  the  wire  can  be  inspected.  But  ap- 
parently it  did  not  prove  satisfactory  for  some  reason  or  other,  and 
when  the  same  system  was  introduced  in  Washington,  they  adopted 
another  form  of  construction.  One  reason,  no  doubt,  was  that  a  cheap 
conduit  was  wanted,  which  seemed  to  be  the  underlying  principle  of 
this  whole  matter,  and  for  that  reason  the  heavy  yoke  was  replaced  by 
a  simple  trough  located  between  the  tracks.  The  conduit,  I  under- 
stand, is  to-day  in  operation  in  Washington;  whether  fully  successful 
or  not  I  do  not  know. 

Now  we  come  to  some  of  the  possibilities  and  suggestions.  One  is 
the  Griffin  conduit,  the  only  feature  of  which  consists  in  the  fact  that 
the  conduit  is  divided  into  two  compartments,  one  for  the  wire  and  the 
other  for  drainage.  The  advantage  of  the  last  form  of  construction 
you  can  readily  see  for  yourself  is  also  borne  out  in  the  form  of  con- 
struction which  is  called  the  Zell  conduit,  in  which  we  have  a  drainage 
tube  in  the  center  beneath  the  slot,  and  the  wire  is  supported  in  two 
separate  compartments,  one  on  each  side  of  the  drainage  tube.  Both 
of  these  systems,  as  I  say,  are  suggestions. 

Here  are  some  more  suggestions,  one  of  which  is  very  similar  to 
the  Bentley-Knight  construction.  Avery  complete  and  well  designed 
conduit  is  that  devised  by  Elias  Ries  as  far  back  as  1887.  The  other  is 
an  oddity.  The  wire  is  simply  loosely  supported  on  insulators,  and  the 
trolley  wheels  pass  under  the  wire  and  raise  it  up  as  it  comes  along,  and 
after  the  collector  has  passed  the  wire  drops  back  into  its  support. 

Now  you  will  please  take  notice  that  most  of  these  various  forms 
of  open  slot  conduit  possess  several  points  of  disadvantage.  In  nearly 
all  the  forms  which  have  been  tried  the  conduit  has  been  extremely 
small;  the  wires  have  been  unprotected  and  poorly  located;  they  have 
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been  placed  low  instead  of  high;  the  insulators  have  been  poor  and 
inaccessible,  and  the  problem  seems  to  have  been  attacked  from  the 
wrong  standpoint,  namely,  to  get  a  cheap  system  to  compete  with  the 
trolley. 

We  will  leave  the  open  slot  conduit  for  a  while  and  take  up  what 
we  call  the  movable  lip  or  cover  conduit.  In  this  form  of  construction 
the  aim  has  been  to  protect  the  wire,  and  in  order  to  do  that  several 
inventors  have  attempted  to  cover  up  the  slot  to  keep  the  slush  and  mud 
dirt  out,  except  when  the  trolley  is  passing.  One  of  the  best  known 
of  this  kind  is  the  Van  Depoele  conduit,  and  the  invention  of  the  late 
well  known  electrician,  Mr.  Van  Depoele.    He  devised  a  form  of  con- 


774 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  12. 


struction  having  flexible  lips,  which  cover  the  slot  of  the  conduit  con- 
taining the  wire.  The  conduit  is  very  small,  and  there  are  two  lips 
which  press  together  over  the  slot  and  which  are  pushed  aside  by  the 
plow  of  the  car  as  it  comes  along,  but  close  again  after  the  car  has 
passed. 

In  another  form  which  Mr.  Van  Depoele  has  devised  he  puts  the 
same  construction  inside  of  a  somewhat  larger  conduit,  and  there  the 
same  thing  goes  on. 

In  another  form  the  wire  is  located  in  a  trough  within  the  slotted 
conduit  and  covered  by  two  shutters,  which  are  pushed  aside  by  the 
plow.  These  shutters  are  made  in  short  sections,  and  cover  up  again 
after  the  plow  has  passed. 

Now  we  come  to  another  system  which  has  recently  been  exploited 
in  this  country,  which  is  called  the  Peterson  system.  The  conduit  is 
very  small  and  divided  into  two  compartments.  The  wires  are  located 
in  one  compartment,  and  there  is  a  cover  which  is  pushed  aside  by 
the  plow. 

The  difficulty  with  these  open  slot,  flexible  cover  or  movable  cover 
conduits  is  practically  the  same  as  the  previous  class,  and  possesses 
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the  additional  disadvantage  that  we  have  not  got  the  flexible  material 
that  will  stand  the  strain  of  every  day  railway  traffic,  and  the  shutters 
when  made  of  metal  cause  a  great  deal  of  noise  and  do  not  seem  to 
afford  a  great  deal  of  protection  against  injury  to  the  wire. 

The  next  class  we  come  to  is  known  as  the  surface  contact  system. 
It  holds  forth  certain  alluring  attractions  in  the  way  of  cheap  first  cost 
and  dispensing  with  the  open  slot,  and  has  therefore  received  a  great 
deal  of  attention.  The  Lineff  system  of  this  class  has  been  tried  experi- 
mentally. It  contains  a  sectional  iron  contact  rail  which  is  flush  with 
the  street  surface.  It  is  made  in  sections  of  six  to  ten  feet,  placed  on  top 
of  the  conduit,  which  is  entirely  closed,  and  is  composed  of  some  insu- 
lating material,  in  which  is  laid  a  strip  of  copper,  attached  to  the  bot- 
tom of  which  is  a  strip  of  iron,  and  this  composite  strip  is  connected 
with  the  source  of  supply.  Upon  the  car  is  a  magnet  having  a  wheel  at 
each  end,  and  is  placed  longitudinally  with  the  track.  When  the  mag- 
net is  energized  the  composite  strip  is  attracted  up  against  the  rail  and 
naturally  connects  that  section  of  the  rail  with  the  dynamo;  and  as  the 
car  mover,  along  the  magnet  pulls  up  the  strips  in  succession,  and  con- 
nects each  successive  section  of  the  contact  rail  with  the  source  of 
supply.  I  will  not  dwell  any  longer  on  this  system,  as  I  have  a  number 
of  others  to  describe. 

There  is  another  surface  contact  system  devised  by  Mr.  Van  De- 
poele which  is  practically  the  same  in  principle.  The  contact  conduc- 
tor consists  of  a  number  of  sections  on  the  surface  of  the  street;  the 
contact  device,  or  collecting  plow,  consists  of  a  magnet,  the  poles  of 
which  are  brushes.  The  switching  device  is  a  small  car  which  runs 
upon  rails  in  the  conduit  and  directly  beneath  the  sectional  con- 
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tacts.  The  lower  rails  form  the  supply  conductor,  and  the  car  acts 
as  a  connection  between  it  and  the  section  above.  As  the  motor 
car  runs  along,  the  magnet  beneath  pulls  the  little  car  through  the 
conduit,  and  thereby  connects  each  successive  section  with  the  supply 
wire. 

In  another  system  of  Mr.  Van  Depoele's  there  are  a  number  of 
levers  inside  of  the  conduit  beneath  the  sectional  conductor,  and  as  the 
magnet  moves  along  the  switch  levers  are  pulled  up  against  the  respect- 
ive sections,  and  in  that  way  the  contact  is  made  all  along  the  line  in 
each  section  of  surface  contact  conductor.  After  the  car  has  passed 
and  the  magnet  passed  the  section  the  lever  beneath  will  drop  back 
and  disconnect. 

Lieutenant  Patten's  system  is  very  much  the  same  as  the  Lineff 
system.  It  consists  of  a  band  of  iron,  and  upon  the  car  is  mounted  a 
magnet,  the  difference  being  that  this  magnet  is  placed  transversely 
instead  of  longitudinally  to  the  track.  The  band  is  pulled  up  against 
the  rail  by  the  magnet,  which  forms  the  magnetic  switching  medium, 


and  also  against  a  central  contact,  which  forms  the  sectional  con- 
ductor. 

Messrs.  McElroy,  Nicholson  and  McTighe  have  devised  a  system 
in  which,  instead  of  using  a  sectional  rail  contact,  plates  are  used 
which  are  located  between  the  track  on  boxes  in  which  the  switch 
mechanism  is  located.  The  poles  of  the  magnet  are  very  long  and 
project  from  the  plate  on  one  box  to  the  next.  In  the  box  a  small 
lever  is  pivoted  and  connected  to  the  supply  wire.  When  a  magnet  on 
the  car  is  over  the  box  the  lever  is  attracted  up  against  the  contact 
plate  and  connects  it  with  the  supply  wire,  and  the  current  is  taken  off 
by  the  long  bar  which  forms  the  pole  of  the  magnet.  As  will  be  under- 
stood, the  long  bar  is  long  enough  to  span  two  contact  plates. 

Another  system,  in  which  the  boxes  are  located  in  the  center  of  the 
track,  was  devised  by  the  same  inventors.  Instead  of  having  a  lever,  an 
electro-magnet  is  used,  and  the  current  is  sent  down  through  each  suc- 
cessive contact  head  and  through  the  magnet  and  the  connection  made 
between  the  contact  plate  and  supply  wire,  just  as  it  would  be  in  the 
magnetic  switch  by  the  magnetic  plow.  Instead  of  using  a  magnet  at 
the  bottom  of  the  car  a  brush  or  contact  bar  is  used.  The  current  is 
sent  down  through  the  head  into  the  magnet  which  then  pulls  up  the 
switching  device  at  the  bottom,  instead  of  it  being  directly  operated 
by  the  magnet  on  the  car. 

There  is  a  system  which  I  have  had  a  little  experience  with,  and 
which  has  made  me  a  little  doubtful  respecting  the  ultimate  success  of 


THE  LINEFF  SYSTEM. 

the  surface  contact  system.  It  is  a  system  in  which  very  much  the 
same  methods  were  adopted  as  in  the  McElroy,  Nicholson  and  McTighe 
system.  As  in  the  last  system  described  contact  plates  are  used,  but 
the  electro-magnets  are  not  placed  under  the  plates,  but  in  accessible 
manholes,  or  placed  upon  posts  along  the  road.  A  number  of  them 
controlling  a  section  were  grouped  together.  The  brush,  which  is 
under  the  car,  is  always  in  contact  with  two  or  more  heads.  One  head 
is  energized,  and  when  that  has  been  energized,  why,  the  last  one  is 
dropped.  The  conduit  really  consists  merely  of  a  small  trough  in 
which  the  wires  were  run  to  the  various  switching  magnets  which  were 
all  located  together.  The  system  was  originally  an  invention  of  G.  T. 
Woods. 

There  is  another  class  or  system,  in  fact,  it  might  be  called  a  com- 
bination of  systems,  combining  the  magnetic  arrangement  of  surface 
contact  with  the  electro-magnetic.  One  of  these  is  the  Siemens  sys- 
tem. Contact  plates  are  used,  and  the  switching  mechanism  therein 
consists  of  a  pivoted  lever  which  is  first  attracted  by  the  magnet  on  the 
car,  and  after  the  plate  has  been  connected  the  current  passes  around  a 
coil  of  wire  on  the  lever  and  magnetizes  it. 

There  is  another  system,  devised  by  Lieutenant  Patten,  in  which 
practically  the  same  method  is  adopted.  The  switching  device  is  so 
arranged  as  to  improve  the  magnetic  circuit.  A  separate  contact  rail 
is  used  as  the  contact  conductor. 

What  is  perhaps  the  latest  attempt,  in  the  surface  contact  system 
of  the  Johnson-Lundell  type,  is  very  similar  to  the  system  in  which  the 
magnetic  switches  are  all  grouped  together.  A  sectional  rail  is  used 
instead  of  contact  plates. 

The  peculiarities  of  this  system  are  that  the  car  is  also  equipped 
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with  a  storage  battery,  so  that  in  case  the  brush  under  the  car  loses 
contact  with  any  section  of  the  contact  rail,  the  car  is  simply  operated 
by  the  storage  battery.  The  battery  is  also  used  to  actuate  the  mag- 
netic switch  if  it  should  be  de-energized. 

Other  surface  contact  systems  have  also  been  devised  by  Gorden, 
Pollak  and  Binswanger,  Schuckert  and  others.  In  the  last  named  sys- 
tem iron  fillings  are  used  as  the  switching  medium  in  the  same  way 
as  the  levers  are  used  in  one  of  the  systems  described. 

I  will  not  dwell  on  the  advantage  or  disadvantage  of  the  surface 
contact  systems.  The  claim  put  forth  by  their  promoters  is  that  they 
dispense  with  the  open  slot,  and  can  be  installed  cheaper  than  any 
such  system.  However,  on  the  other  side,  we  have  the  difficulty  of 
keeping  down  the  leakage  of  the  section  that  may  be  alive;  the  compli- 
cated mechanism  and  the  many  parts,  and  the  uncertainty  of  action 
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which  always  attends  the  operation  of  a  number  of  small  mechanisms, 
would  seem  to  seriously  defer  the  ultimate  success  of  such  systems. 

In  addition,  there  is  the  open  conduit  class  in  which,  instead  of 
having  a  continuous  wire,  a  sectional  conductor  is  used:  that  is,  only  a 
section  of  the  contact  conductor  is  connected  with  the  supply  wire, 
and  magnetic,  electro-magnetic  or  mechanical  switches  may  be  used. 
We  could,  for  instance,  take  any  of  the  sectional  conductor  systems 
and  place  the  contact  rail  or  plate  within  a  slotted  conduit. 

The  switching  of  the  various  sections,  plates  or  contact  points  can, 
however,  also  be  accomplished  by  mechanical  devices  operated  by  the 
moving  car. 

The  Lawrence  system  has  mechanical  switch  boxes.  The  contact 
rail  is  composed  of  small  T  rails  supported  on  a  pivoted  lever,  one  end 
of  which  is  connected  with  the  switch  piston.  The  trolley  comes  down 
upon  the  conductor,  and  by  depressing  one  end  of  the  lever  supporting 
the  rail,  shoves  up  the  other,  and  pushes  in  the  switch  rod,  making 
connection  with  the  main  wire.  After  the  collector  has  passed  the  bar 
springs  up  again,  and  connection  is  broken  in  the  switch  box  for  that 
section. 

The  Muncie-Coles  system  was  experimentally  tried  some  time  ago 
at  New  Haven.  Instead  of  using  a  continually  depressed  rail,  a 
number  of  switch  boxes  are  used  and  the  contact  points  are  depressed. 
The  conduit  is  very  small  and  simply  covers  up  the  boxes. 
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A  system  which  was  recently  exploited  at  Coney  Island  is  rather  a 
combination  of  ideas,  but  as  far  as  I  can  understand,  it  is  also  funda- 
mentally due  to  the  very  fertile  brain  of  G.  T.  Woods;  it  is  practically 
the  same  as  the  Muncie-Coles,  but  the  very  great  advantage  of  this  is 
that  the  switching  mechanism,  instead  of  moving  up  and  down,  moves 
on  a  pivot. 

A  system  devised  by  Frank  M.  Ashley,  very  much  the  same  as  the 
Lawrence  or  any  of  the  sectional  conductor  systems  operated  mechan- 
ically, consists  ot  a  conduit,  a  sectional  flexible  rail  and  the  supply 
conductor  inside  of  a  jacket.  As  the  connector  comes  along  it  presses 
up  that  section  of  the  conductor  and  throws  it  in  connection  with  the 
supply  wire. 

Now,  these  various  forms  of  sectional  conductor,  open  slot  conduit 
systems  possess,  in  my  mind,  very  little  advantage  over  the  continuous 
wire  conduit.  You  have  the  open  conduit,  the  chance  for  getting  mud, 
slush  and  dirt  therein,  and  you  have  got  to  have  a  fairly  large  conduit. 

Now,  we  come  to  a  very  peculiar  system.  Here  the  inventor  has 
attempted  to  bring  the  conductor,  not  in  the  conduit,  not  on  the  sur- 
face, but  he  has  gone  to  the  other  extreme  and  says,  let  me  bring  it 
above  the  surface,  and  I  will  have  it  clear  and  sure.  So  he  constructs 
a  slot  parallel  to  the  rail,  along  the  roadbed,  and  places  ad  jacent  to  that 
slot  a  number  of  switch  boxes,  having  long  arms,  the  contact  points  at 
the  end  of  which  run  across  the  slot.  On  the  car  is  a  plow  which  pro 
jectsdown  into  the  slot,  and  a  similar  plow  at  the  other  end,  and  a 
connection  or  contact  bar  between  the  two  plows.  The  plow  goes 
down  in  the  slot,  catches  one  of  the  arms  and  raises  it  up.  While  the 
lever  is  raised  in  connection  with  the  bar,  current  is  supplied  from  that 
particular  switch,  and  then  after  the  car  has  passed  by  the  raised  con- 
tact, why,  the  contact  simply  drops  back  again,  but  another  lever  is 
always  raised  before  the  last  is  dropped.    This  would  be  very  good  if 
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we  always  had  clean  and  clear  streets,  and  no  mud,  slush,  dirt  or  snow; 
but  inasmuch  as  the  system  has  not  yet  been  tried,  I  cannot  say  whether 
it  will  be  able  to  operate  against  these  or  not. 

In  another  form  of  raised,  sectional  contact  system,  devised  by 
Mr.  Henry,  the  contact  device  is  located  in  a  box  in  the  roadbed,  and 
instead  of  having  a  mechanical  device,  you  have  an  electro-magnetic 
device.  A  long  magnet  under  the  car  attracts  a  plug  in  the  box  to  it 
and  makes  contact  therewith.  After  the  car  has  passed,  the  plug  drops 
back  and  out  of  connection.  The  raising  and  lowering  of  the  plug 
causes  it  to  be  connected  and  disconnected  with  the  supply  wire.  The 
same  points  hold  good  with  this  system. 

Now  we  come  to  another  form  of  raised  contact  system  which 
is  an  exceedingly  odd  thing.  This  invention  has  a  slotted  con- 
duit, and  puts  therein  a  flexible  cable  which  is  supported  on  cross- 
bars.   As  the  car  goes  along  it  raises  up  the  flexible  cable  out  of  the 


slot  and  over  rollers  under  the  car,  and  after  the  car  has  passed  it  drops 
back. 

The  last  class  to  be  considered  is  what  is  called  the  induction  sys- 
tem, in  which  a  number  of  primary  coils  are  located  at  regular  points 
along  the  line,  and  upon  the  car  is  located  a  secondary  coil,  brought 
into  such  relation  to  the  primary  that  a  current  is  induced  in  the 
secondary  from  the  primary.  Although  we  may  have  the  alternating 
current  motor,  the  system  would  be  very  inefficient  and  costly.  The 
primaries  are  wound  upon  "  U''  shaped  cores,  imbedded  in  the  road- 
bed with  the  two  ends  up.  The  long  core  on  the  car  is  also  "  U  " 
shaped;  each  end  is  a  long  brush  which  comes  into  intimate  contact 
with  the  ends  of  the  "  U  "  in  the  street.    As  you  see,  the  brush  makes 
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contact  with  one  primary  core  before  it  leaves  the  last,  and  in  that  way 
a  continuous  alternating  current  is  induced  and  the  car  is  supposed  to 
move;  it  has  not  as  yet,  though. 

What  is,  perhaps,  the  first  surface  contact  system  installed  in  the 
country  was  put  in  by  the  Baltimore  Traction  Company  in  1885.  The 
road  was  equipped  with  Daft  motors,  installed  by  the  Daft  Company, 
but  instead  of  an  overhead  wire  it  had  a  T  rail  in  the  center  of  the 
track  supported  by  suitable  insulators.  The  car  was  operated  through 
streets  in  which  there  was  not  much  traffic,  but  there  was  only  250  to 
300  volts.    This  system  is  not  in  operation  at  present. 

Now,  as  you  see  from  the  variety  of  possibilities  and  probabilities 
that  I  have  shown,  the  solution  of  the  conduit  electric  railway  problem 
is  not  at  all  limited,  and  all  you  have  got  to  do  is  to  pay  your  money 
and  take  your  choice;  but  the  peculiar  part  of  it  all  is  that  there  is  not 
much  choice  to  make,  because  apparently  nothing  has  ever  been 
evolved — nothing  commercially  practical — except  the  plain,  everyday 
open  conduit  and  the  continuous  wire.  That  simply  means  that  it  has 
many  points  of  superiority,  because  it  is  actually  in  operation  and 
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nothing  else  has  ever  been  operated.  We  have  such  a  system  in  oper- 
ation at  Buda-Pesth  and  at  Blackpool,  England;  but  it  is  doubtful 
whether  either  of  these  systems  can  be  made  operative  in  this  country. 
The  climatic  conditions  are  different,  and  it  is  doubtful  whether  our 
American  streets  are  quite  up  to  some,  at  least,  of  the  streets  in  Buda- 
Pesth,  in  which  one  of  the  systems  is  in  operation. 

Various  advantages  are  claimed  for  the  different  systems  that  have 
been  suggested  as  a  substitute  for  the  open  slot  conduit.  They  may 
obviate  some  of  the  disadvantages  of  the  open  slot  conduit  with  the 
continuous  wire;  they  may  claim  to  possess  certain  advantages  in  the 
way  of  costs  and  other  considerations  which  are  even  less  apparent 
than  that  ot  cost,  but  they  have  other  objections  which,  I  think,  put 
them  far  behind  any  open  slot  conduit  system,  although  I  do  not  mean 
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to  say  that  such  systems—  that  is,  those  other  than  the  open  slot  conduit 
— cannot  be  made  operative. 

But  let  us  return  to  the  open  slot  conduit  systems  that  have  been 
tried  and  installed.  What  do  we  find?  We  find,  in  the  first  place,  a 
very  small  conduit  poorly  constructed.  The  wires  are  located  in  very 
poor  positions  and  badly  protected.  The  drainage  is  exceedingly  poor, 
and  the  voltage  is  exceedingly  high.  The  last  state  existed  when 
attempts  were  made  that  failed,  although  in  others  that  have  succeeded 
the  voltage  is  low,  being  about  300  volts.  The  aim  has  always  been  to 
produce  a  cheap  system,  a  system  which  will  compete  with  the  trolley. 
This  is  a  very  desirable  aim,  but  not  one  that  is  absolutely  necessary, 
and  from  the  fact  that  cable  traction  companies  will  put  in  cable  sys- 
tems where  the  track  construction  alone  costs  very  nearly  $100,000  per 
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mile,  single  track,  as  in  this  city,  I  think  we  can  afford  to  spend  quite  a 
little  on  a  conduit  system  which  will  operate  as  well  as  the  cable  sys- 
tem and  certainly  has  advantages  which  the  cable  has  not.  The  prob- 
lem is,  primarily,  one  of  mechanical  construction  of  the  conduit.  We 
must  get  a  large  conduit,  a  dry  conduit;  we  must  place  the  wires  in 
such  positions  as  to  make  them  high  and  dry,  and  various  other  condi- 
tions must  be  studied,  and  it  seems  to  me  that  it  is  rather  a  rebuke  to 
electrical  engineers  that  they  have  not  been  able  to  devise,  or  have  not 
devised,  or  that  some  philanthropic  man  or  corporation  has  not  ad- 
vanced the  interest  of  the  conduit  system;  but  they  have  not.  Let  us 
take  the  cable  conduit,  for  instance — and  those  that  have  recently  been 
built  are  certainly  excellent  conduits— and  what  do  we  want  to  do?  If 
we  look  at  the  problem  thoroughly,  we  want,  in  the  first  place,  as  pre- 
viously mentioned,  to  put  the  wire  high  and  dry  and  protect  it;  the 
insulators  must  be  far  apart  and  located  in  manholes  or  pits;  they  must 
be  far  apart;  the  contact  should  be  an  underbearing  one,  the  voltage 
should  be  as  low  as  the  first  cost  of  the  plant  will  permit,  in  fact,  below 
300  volts  if  possible,  for  reasons  which  I  will  bring  out  hereafter;  and 
if  possible  we  should  use,  at  a  low  voltage,  the  structure  as  a  return.  I 
believe  that  those  points  can  be  met,  and  that  a  system  containing 
them  can  very  readily  be  devised;  in  fact,  C.  H.  Warner,  an  electrical 
engineer  of  this  city,  and  myself,  some  time  ago,  attempted  to  attack 
that  problem.  We  were  striving  for  the  $50,000  prize,  and  we  have 
not  as  yet  gotten  it.  We  devised  a  form  of  conduit,  taking  the  ordin- 
ary Broadway  conduit,  in  this  city,  with  which  you  are  all  familiar, 
and  we  got  up  an  insulator  which  consisted  of  a  central  core  of  insulat- 
ing materials,  in  which  was  imbedded  a  stud  or  bolt.    On  the  core  of 


reduce  or  connect  this  kind  of  motor  to  the  axle.  We  may  also,  per- 
haps, devise  a  hydraulic  gearing.  There  is  a  third  system  which  seems 
to  be  very  promising.  It  consists  in  putting  in  a  pneumatic  gear 
between  motor  and  axle.  Now,  I  think  we  can  use  one  of  these  gears, 
either  the  pneumatic,  the  hydraulic,  or  the  purely  mechanical;  but  if 
neither  of  these  should  be  successful,  we  may  be  successful  in  another 
way;  we  can  use  the  tri-phase  system  and  put  in  induction  motors  on 
the  car  and  have  two  wires  as  before,  the  third  one  being  the  structure, 
the  induction  motor  taking  the  current  from  the  two  wires  and  from 
the  structure,  and  being  connected  to  the  axle  of  the  car  through  gears, 
and  being  regulated  and  operated  by  the  usual  forms  of  regulating 
device  for  such  motors. 

Now  we  come  to  another  system  devised  by  H.  Ward  Leonard,  of 
this  city.  He  proposes  to  take  a  synchronous  motor  with  a  single 
or  multiphase  system,  operating  the  synchronous  motor  continuously, 
having  the  synchronous  act  as  a  motor  generator,  and  transforming 
the  alternating  current  into  a  constant  current,  which  is  used  on  the 
motors  of  the  car. 

The  only  point  is  simply  this:  I  do  not  think  it  is  so  much  a  ques- 
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insulating  material  were  placed  a  number  of  petticoats  of  enameled 
metal,  and  separated  from  one  another. 

A  number  of  these  were  placed  on  the  core  and  clamped  by  the 
oil  cup  at  the  bottom,  through  which  the  bolt  passed,  and  the  whole 
was  fastened  together  by  a  nut  on  the  bolt  coming  against  the  bottom 
of  the  cup,  the  clip  being  attached  to  the  end  of  the  bolt.  The  insu- 
lator was  supported  by  arms  attached  to  the  top  petticoat,  which  came 
against  an  enlarged  portion  of  the  insulating  core.  You  see  by  this 
arrangement  a  very  long  surface  was  presented  for  surface  leakage, 
namely,  the  inside  and  outside  of  each  of  the  petticoats  and  the  oil  in 
the  cups.  The  insulators  were  supposed  to  be  in  the  regular  manholes 
and  were  located  at  thirty  feet  apart,  and  the  wire  was  supposed  to  be 
sustained;  the  contact  was  supposed  to  be  an  underbearing  one. 

Now  the  main  electrical  point  in  the  system  is  the  voltage.  If 
we  can  get  the  voltage  low  enough,  why,  we  may  put  the  conductor 
on  the  surface  of  the  street,  as  Mr.  Edison  proposed  some  time  ago. 
There  are  various  methods  of  producing  low  voltage,  and  one  of  them 
is  the  method  which  has  been  adopted  by  the  General  Electric  Com- 
pany recently,  to  supply  the  ordinary  overhead  trolley  system.  It  con- 
sists in  applying  the  three- wire  system  to  the  electric  railroad,  and  it 
can  be  very  readily  applied  to  conduit  construction  in  this  way.  We 
can  take  an  ordinary  conduit,  such  as  the  Broadway  conduit  is,  or 
any  other,  and  let  the  structure  itself  be  the  neutral  wire.  Suppose  we 
use  about  300  volts  now,  we  put,  as  you  know,  in  many  conduit  systems 
two  wires,  an  outgoing  wire  and  return  wire;  now  all  we  employ  here 
are  two  wires;  one  forms  a  negative,  one  a  positive,  and  the  structure 
the  neutral,  and  by  alternately  connecting  between  the  neutral  on  one 
side  and  the  neutral  on  the  other  side,  we  can  balance  up  our  three- 
wire  system  fairly  well  without  very  many  additional  devices,  because, 
don't  you  see,  although  one  car  may  be  stopping  and  the  other  could  be 
going  at  full  speed  and  another  up  grade,  still  for  all  that  we  can  get  a 
fairly  even  distribution  and  fairly  even  balance.  We  can  also  have  a 
double  track  system  with  one  set  of  three  wires;  for  instance,  the 
plus  wire  in  one  conduit  of  one  track  and  the  minus  wire  in  the  other, 
the  structure  being  the  neutral.  In  that  way  we  could  really  have  the 
voltage  about  250  for  actual  work,  while  we  would  have  a  500  volt  dis- 
tribution. If  the  Edison  Illuminating  Company  can  afford  to  spend 
millions  in  installing  underground  three-wire  feeders  at  220  volts,  for 
furnishing  hundreds  of  horse  power  in  lights.it  certainly  seems  possi- 
ble that  the  electric  railway  companies,  whose  dividends  are  just  as 
high,  if  not  higher,  could  afford  to  put  in  a  system  at  the  same  volt- 
age or  perhaps  somewhat  higher  voltage,  and  perhaps  in  that  way 
something  successful  may  be  done. 

But  we  have  a  most  promising  thing  in  the  alternating  system. 
As  you  all  well  know,  the  voltage  possible  is  unlimited.  We  can  reduce 
from  10  volts  to  i-ioth,  or  from  10,000  volts  to  100  volts,  but  the  ques- 
tion again  has  been  the  motor,  and  I  want  to  explain  to  you  this  eve- 
ning various  methods,  and  make  suggestions  in  which  the  alternating 
system  can  be  operated,  even  with  the  present  system  of  motors  through 
an  ordinary  open  slot  conduit,  by  converters  located  along  the  line 
and  taking  the  current  from  secondary  wires,  which  would  be  of  per- 
haps 100  volts  or  slightly  above,  anyway  not  much  more  than  100. 
One  of  the  methods  is  this:  We  can  use  a  single  phase  or  multiphase 
system,  and  we  can  put  upon  the  car  a  synchronous  motor.  This  syn- 
chronous motor  is  operated  continuously,  and  when  the  car  is  doing  no 
work  is  practically  taking  very  little  current.  To  connect  and  discon- 
nect the  motor  from  the  axle  we  can  get  up  some  mechanical  gear  to 


THE  LOVE  CONDUIT. 

tion  of  building  a  system,  but  it  is  one  which  sounds  very  like  this: 
What  will  it  cost?  The  cost,  it  appears  to  me,  is  such  that  it  will  only 
insure  adoption  in  our  largest  cities;  but  if  we  can  build  a  system  I  feel 
quite  confident  that  it  is  wanted.  I  am  borne  out  in  that  direction  by 
eminent  electrical  engineers;  in  fact,  a  number  of  companies  who  are 
putting  down  their  good  dollars  to  put  in  such  a  system  certainly 
believe  that  way.  The  cost,  in  my  mind,  will  not  be  less  than  $30,000 
to  $40,000  per  mile — single  track — that  is,  including  perhaps  some 
cheap  paving.  This  estimate,  however,  is  low,  and  not  for  the  best 
construction, and  assumes  that  there  will  be  but  very  little  obstruction 
in  the  way  of  pipes,  sewers,  etc.  But  we  must  not  compare  this  with 
the  trolley;  the  trolley  will  reign  supreme  in  its  own  field,  and  it  has 
certainly  been  of  enormous  value  in  the  ten  short  years  of  its  life;  and 
to  say  that  at  the  coming  of  the  conduit  system  the  trolley  goes  out  is 
making  a  false  prophecy,  because  the  trolley  has  its  own  field,  and  will 
stay.  We  will  never  get  a  conduit  system  which  will  be  put  in  for 
$20,000  a  mile,  track  and  all. 


CONDUIT  FOR  LENOX  AVENUE,  NEW  YORK. 

In  conclusion,  I  would  say  that  I  believe  we  can  solve  this  prob- 
lem. I  have  shown  you  some  of  the  ways  in  which  it  has  been  at- 
tempted to  solve  it,  and  some  of  the  ways  in  which  it  may  be  solved. 
Some  of  you  undoubtedly  have  other  ways.  We  have  got  to  have  an 
underground  or  conduit  system  for  our  large  cities,  where  they  will 
not  let  us  use  a  trolley,  and  from  the  fact  that  at  least  three  companies, 
three  large  corporations,  that  I  know  of  are  trying  the  ordinary  open 
slot  conduit,  I  think  we  will  shortly  see  something  in  actual  operation. 

But  before  closing  I  want  to  speak  about  a  system,  a  stretch  of 
which  will  be  installed  upon  the  Lenox  Avenue  cable  road  of  the  Met- 
ropolitan Traction  Company.  It  has  been  devised  by  the  engineers 
of  the  General  Electric  Company,  has  been  approved  by  their  most 
eminent  men  and  contains  various  features,  some  of  which  I  have  al- 
ready described.  The  ordinary  conduit  yoke  is  taken,  and  at  the  man- 
holes, thirty  feet  apart,  placed  upon  suitable  supports,  insulators  which 
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are  of  rectangular  form  are  located.  They  are  supported  in  cups  and 
embedded  in  sulphur;  these  insulators  are  of  soapstone,  and  fastened 
10  the  top  is  an  arm  of  iron.  There  being  two  conductors  used  there 
is  no  structural  return.  To  this  arm  is  fastened  the  contact  conductor, 
which  is  of  channel  iron.  The  contact  shoe  comes  down  through  the 
slot  and  has  two  arms  which  press  outwardly  from  the  center,  sup- 
porting the  bar  against  the  contact  rails,  making  a  continuous  rubbing 
contact.  As  I  said,  the  insulators  are  located  in  the  manholes  and  are 
easily  accessible;  they  are  some  distance  apart,  and  the  voltage,  last 
of  all,  is  low,  it  being  intended  to  use  about  250  to  300  volts.  I  want 
to  point  out  the  fact,  without  criticism,  that  the  conductors  are  very 
nearly  directly  below  the  slot,  which  was  apparently  the  objection  in 
some  of  the  first  systems,  but  the. peculiar  construction  and  location  of 
the  insulators  on  this  system  may  prevent  trouble  from  this  source. 

DISCUSSION. 

In  the  discussion  which  followed  the  reading  of  the  paper,  C.  B. 
Fairchild  referred  to  the  underground  system  now  being  placed  on  the 
Metropolitan  Railway,  of  Washington,  D.  C,  and  described  else- 
where in  this  issue.  The  cost  is  estimated  to  be  more  than  the  cost  of 
cable  construction.  Mr.  Fairchild  stated  that  the  Siemens-Halske 
Company,  which  proposed  at  one  time  to  put  in  an  underground  system, 
admitted  to  him  that  the  cost  would  be  more  than  the  ordinary  esti- 
mates for  cable  construction.  In  New  York  City  the  cable  roads  were 
built  for  not  less  than  $150,000  per  mile,  single  track,  but  in  Washing- 
ton the  cost  is  about  $30,000  per  mile,  of  single  track;  ordinarily,  how- 
ever, the  cost  would  be  from  $60,000  to  $75,000  per  mile  with  single 
track. 

Referring  to  the  question  of  contraction  and  expansion  in  conduit 
conductors,  Mr.  Fairchild  stated  that  in  Washington,  where  the  tem- 
perature in  the  conduit  varied  from  below  freezing  to  140  degs.,  a  great 
deal  of  difficulty  has  been  experienced  in  this  connection.  He  referred 
to  the  extreme  dampness  and  great  amount  of  mud  and  street  sweep- 
ings in  cable  conduits,  all  of  which  would  necessitate  great  care  in  in- 
sulation. A  heavier  construction  will  also  be  required  to  support  elec- 
tric cars  than  required  for  cable  cars,  on  account  of  the  motors,  and 
the  cost  will  be  correspondingly  great. 

Electric  traction  is  very  much  harder  on  the  rails  than  cable 
traction  where  the  headway  is  under  three  minutes.  Even  where  the 
rail  is  from  seventy-five  to  eighty  pounds,  the  cost  of  maintaining  the 
track  where  electric  cars  are  used  is  surprisingly  great. 

Robert  Lundell  spoke  of  the  Johnson-Lundell  surface  contact  sys- 
tem now  being  tried  at  59th  Street.  He  stated  that  his  company  is 
now  ready  to  put  down  the  system  at  $30,000  per  car  mile  double  track 
for  the  electrical  equipment  without  rails  or  ties,  and  the  track  would 
cost  about  $20,000  a  mile  additional.  This  system  has  been  described 
at  length  in  these  columns.    The  voltage  is  300. 

C.  J.  Field  made  the  statement  that  in  some  cases,  the  cost  of  the 
trolley  system  was  as  high  as  $75,000  per  mile  for  a  single  track,  which 
included  $20,000  per  mile  for  paving  the  streets  from  curb  to  curb. 
He  thought  that  the  Buda-Pesth  system,  as  modified,  would  fill  all  the 
requirements  of  American  conditions. 

E.  A.  Merrill  spoke  of  the  use  of  the  three-wire  system  at  Bangor, 
Me.  The  trouble  seemed  to  be  in  balancing,  and  at  Bangor,  when 
going  up  steep  hills,  very  frequently  they  would  have  to  take  the 
trolley  off  one  side  and  put  it  on  the  other  wire.  The  same  difficulty  in 
balancing  was  found  in  Milwaukee.  He  stated  that  he  knew  of  one 
road  where  the  cause  of  the  difficulty  was  not  discovered,  but  the  road 
was  abandoned. 


Annual  Report  of  the  West  End  Street  Railway 
Company,  of  Boston. 


The  following  is  an  abstract  of  the  seventh  annual  report  for  the 
year  ending  September  30,  1894,  and  is  one  which  will,  on  the  whole, 
please  the  shareholders.  The  usual  8  per  cent,  dividends  on  the  pre- 
feried  stock  were  paid,  together  with  a  regular  6  per  cent,  and  an 
extra       per  cent,  dividend  on  the  common  stock: 


REPORT  OF  EARNINGS. 


Year  ending  Sept.  30, 

1893. 

1894. 

Inc.  in  1894. 

$6,692,578 

$6,823,879 

$131,301 

4.550,734 

4,807,083 

256,348 

Net  

$2,141,843 

$2,016,795 

*$i  25,047 

Interest,  taxes  and  rent. 

689,778 

725.064 

35.286 

f  1, 452,064 

$1,291,731 

*$i6o,333 

1,329,650 

I-I93-375 

*I36,275 

$122,414 

$98,356 

*$24  058 

*Decrease. 

Of  the  total  revenue,  $6,734,311  was  from  passengers.  Advertis- 
ing yielded  $34,158,  an  increase  of  $2,832  from  the  previous  year. 


CLASSIFIED  OPERATING  EXPENSES. 

General  expenses   $418,874 

Maintenance  of  track   **536,i77 

Maintenance  buildings   41.796 

Maintenance  cars  and  vehicles   48,701 

Maintenance  horse  equipment   130,225 


Increase. 
$17,681 
255,161 
*24,644 
110,632 
79-I24 


Maintenance  electric  equipment   356.833  13,760 

Road  and  snow  expense   164,458  *33,78S 

Transportation  expenses   2,510,016  *i8l,257 

Injuries  and  damages   240,000  19,677 

*Decrease. 

**Includes  the  charge  to  track  improvement  account  last  year  of 
$192,190.22,  and  similar  work  performed  during  this  year,  amounting  to 
$80,617.64,  or  a  total  of  $272,807.86. 

GENERAL  BALANCE  SHEET. 

Assets. 

September  30,  1894.  1893. 

Construction   $6,135,484  $6,076,760 

Real  estate   4,667,552  7, 315,153 

Power  stations   3,203,271  1,845,853 

Electric  car  houses  and  shops   1,563,087  166,811 

Electric  line  equipment   1,480,717  1,276,417 

Cars,  2,115  in '94and  2,172  in '93.  . ..  5>IT9,973  5,009,436 

Horses,  1,223  in  '94  and  2,123  in '93..  163,882  284,484 

General  equipment   548,464  512,614 

Maiden  &  Melrose  Railroad   214,520  214,520 

Somerville  Horse  Railroad   294,482  82,353 

Furniture  and  fixtures   15,178  19,978 

Stock  and  bonds   75, 100  75, 100 

Track  improvement   82,320  192,190 

Cash   1,313,100  738,654 

Cash  for  October  dividends   136,275   

Materials  and  supplie   365,008  472,639 

Accounts  receivable   185,915  255,822 

Insurance   15.523  3T.H4 

Total  $25,579,850  $24,569,898 

Liabilities. 

Common  stock                                $9,085,000  $9,085,000 

Preferred  stock                                    6,400,000  6,400,000 

Funded  debt                                        9,175,000  6,690,000 

Notes  payable     1,219,700 

Current  liabilities                                   492,783  770,443 

Sundry  items                                          397,712  224,866 

Profit  and  loss,  surplus                             29,356  179,861 

Total  $25,579,850  $24,563,871 

The  surplus  account  gives  a  debit  of  $68,861  written  off  for  old 
track  removed  and  not  replaced,  and  $180,000  discount  on  bonds,  pre- 
sumably the  $2,000,000  4/^s  which  must  have  been  sold  at  91.  An 
interesting  feature  of  the  report  is  an  analysis  of  the  stock  holdings, 
preferred  and  common,  on  September  30,  1894: 

Pref.  Com. 

No.  shares   128,000  181,700 

No.  shareholders   3, 611  3,399 

Average  holding   35  53 

Trust  shareholders   471  81 

Trust  stock   23,256  5,797 

Women  stockholders   1,677  1,164 

Stock  held  by  women   38,364  24,737 

The  company  added  10.477  miles  of  track,  and  took  up  3.482  miles, 
making  a  net  addition  of  6.995  miles.  The  mileage  owned  September 
30,  1894,  was  261.334;  the  mileage  operated,  272.894.  The  completed 
overhead  mileage  is  212.466.  The  revenue  passengers  carried  num- 
bered 137,028,449.  Of  the  mileage  run,  87.29  per  cent,  was  electric 
and  12.71  per  cent,  horse  cars.  Of  the  passenger  receipts,  90.17  per 
cent,  was  from  electric,  and  9.83  percent,  from  horse  cars.  Therecon- 
struction  account  for  the  year  was  $210,352,  of  which  $47,415  was 
charged  to  construction,  $80,617  to  operating  expenses,  and  $82,320  to 
track  improvement  account,  to  be  written  off  against  earnings.  Other 
and  new  construction  cost  $172,586,  which  was  offset  by  a  credit  of 
$113,861,  book  value  of  track  taken  up,  etc.,  leaving  the  net  addition 
$58,724.  There  was  a  reduction  of  goo  horses  during  the  year.  The 
company  had  606  horse  and  1,507  electric  cars  on  September  30,  also 
1,223  horses  and  1,842  electric  motors. 

President  Samuel  Little,  reporting  for  the  directors,  says: 

"  Owing  to  the  general  business  depression,  only  a  comparatively 
small  increase  in  the  gross  earnings  is  shown,  while  the  operating 
expenses  show  an  increase  of  $256,348.42.  This  is  more  than  accounted 
for  by  having  included  the  track  improvement  account  of  last  year, 
amounting  to  $192,190.22,  and  similar  work  performed  during  this  year, 
amounting  to  $80,617.64,  or  a  total  increase  on  this  account  alone  of 
$272,807.86.  It  has  been  thought  best  by  the  directors  to  change  the 
dates  of  paying  the  common  stock  dividends  from  January  1  and  July  1 
to  April  1  and  October  1,  in  order  that  the  dividend  year  may  agree 
with  the  fiscal  year  of  the  company;  and  three  months'  dividend  was 
declared  payable  October  I,  as  shown  on  the  previous  page. 

"  At  the  close  of  the  year,  93  per  cent,  of  the  mileage,  namely, 
1,770,000  miles  per  month,  was  run  by  the  electric  system,  and  the 
equipment  of  the  larger  part  of  the  balance  is  rapidly  progressing. 
*  *  -x-  *  -rne  company  sold  during  the  year  $2,000,000  4'j  per 
cent.,  twenty  year  bonds,  with  the  proceeds  of  which  the  entire-  Boating 
debt  has  been  retired,  and  at  present  there  is  cash  enough  on  hand  to 
cover  the  expense  of  finishing  the  electric  equipment  now  under  way 
and  contemplated." 
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We  heartily  invite  correspondence  upon  all  subjects  of  interest  to 
street  railway  men.  Information  regarding  changes  of  officers,  new 
equipment,  extensions,  etc.,  will  be  greatly  appreciated  for  our  official 
directory  and  news  columns.  We  especially  invite  the  co-operation  of  all 
interested  to  furnish  us  particulars  that  the  directory  may  be  correct  and  of 
the  greatest  possible  value. 

Address  all  communications  to 

Street  Railway  Publishing  Co., 
Havemeyer  Building,  26  Cortlandt  St.,  New  York. 


There  Are  No  Signs  of  Disintegration  in  the 

American  Street  Railway  Association.  On  the  contrary, 
there  has  never  been  a  more  enthusiastic  and  thoroughly 
harmonious  meeting  than  that  at  Atlanta  this  year.  It  is  a 
work  of  exceptional  difficulty  to  guide  a  great  organiza- 
tion of  this  character  so  wisely  and  carefully  that  conflict- 
ing interests  shall  have  no  power  to  interfere  with' 
fundamental  aims,  and  that  personal  disappointments  and 
hard  feeling  shall  not  lead  to  schisms,  parties  and  cliques, 
eventually  destroying  the  prestige  of  the  Association. 
That  this  has  been  so  far  accomplished  in  the  American 
Street  Railway  Association  is  absolutely  true.  Its  presi- 
dents have  been,  without  exception,  "  men  of  affairs  " — 
broad  in  their  views,  strong  in  character  and  full  of  re- 
source in  the  many  difficult  situations  arising  in  their 
several  administrations.  From  the  very  first  a  single  sec- 
retary has  been  in  the  service  of  the  Association,  and  his 
genial  personality  and  untiring  efforts  in  behalf  of  its 
members  have  contributed  not  a  little  to  the  unusual  suc- 
cess of  the  great  organization  which  looks  to  him  for  the 
detaiis  of  its  life.  The  various  executive  committees,  who 
have  held  office  from  year  to  year,  have  cheerfully  given 
their  time  and  brain  power  to  the  best  interests  of  their 
fellow  members.  Altogether,  the  industry  has  great  reason 
to  be,  and  is,  indeed,  proud  of  its  fine  representative  Asso- 
ciation and  grateful  to  those  who  have  given  it  a  standing 
second  to  no  similar  organization  in  the  world. 

***** 

The  Association  has  gained  great  strength  in  the 
South  during  the  past  year,  and  a  far  larger  number  of 
Southern  delegates  were  present  at  Atlanta  than  have  ever 
before  been  seen  at  a  convention.  This  is,  no  doubt, 
largely  due  to  the  selection  of  a  Southern  city  for  the 
Convention  of  this  year,  but  we  can  hardly  help  believing 
that  a  portion  of  the  credit,  at  least,  must  be  given  to  the 


Street  Railway  Journal  for  the  efforts  which  it  has  made 
during  the  past  year  to  bring  the  Southern  street  railway 
properties  prominently  into  view,  and  to  impress  upon 
their  managers  in  private  interviews  the  fact  that  the 
Association  is  conferring  upon  its  members  benefits  enor- 
mously in  excess  of  the  insignificant  membership  fees  and 
expenses  of  attending  the  conventions— however  far 
away.  We  are  confirmed  in  our  belief  by  the  many  kind 
and  cordial  greetings  and  congratulations  received  from 
our  Southern  friends  attending  the  Convention,  and  by 
their  free  expression  of  satisfaction  and  pleasure  at  finding 
themselves  in  line  with  the  great  street  railway  interests 
in  other  sections  of  the  country.  We  hope  and  believe 
that  the  time  will  come  when  the  American  Street  Rail- 
way Association  will  welcome  delegates  to  its  conventions 
from  North,  East,  South  and  West,  from  Canada,  Alaska, 
Mexico  and  South  America — all  joining  in  one  united  and 
not  unkind  effort  to  absolutely  overrun  whatever  city 
may  be  fortunate  enough  to  be  selected  for  the  meetings. 
***** 

The  letter  from  Mr.  Bowen,  read  at  the  Convention 
and  referred  to  a  new  Committee,  expresses  a  real  need  in 
street  railway  practice,  and  one  which  it  should  not  be 
difficult  to  meet.  The  question  of  patent  valuations  is  so 
complex,  and  is  involved  in  so  much  uncertainty,  that  we 
do  not  wonder  that  large  companies  prefer  to  avoid  con- 
stant litigation  by  buying  off  those  who  claim  to  own 
"rock  bottom  patents"  on  various  desirable  appliances. 
Nevertheless,  these  claimants,  while  generally  entirely 
honest  in  believing  themselves  to  be  the  first  in  the  field, 
are  oftentimes,  in  reality,  thrashing  over  old  straw  on 
principles  laid  down  many  years  ago,  and  there  is  every 
probability  that  those  who  have  real  rights  in  the  premises 
will  appear  in  due  time,  and  require  a  second  compensa- 
tion. The  work  of  sifting  out  conflicting  claims  is  one 
which  could  easily  be  undertaken  by  a  board  of  skilled 
patent  lawyers,  designated  by  the  Association  as  its  of- 
ficial legal  advisers  in  patent  cases.  Members  of  the 
Association  should  be  privileged  to  write  to  the  secretary, 
or  directly  to  the  official  head  of  such  a  board,  for  an 
opinion  on  any  particular  device,  and  this  should  be  given 
for  a  moderate  fee — perhaps  $10  for  each  case  passed 
upon — if  the  work  of  the  board  can  be  properly  classified 
and  continually  kept  up  to  date.  It  is  even  possible  that 
the  Association  can  derive  an  actual  revenue  from  such  a 
system,  if  it  chooses  to  definitely  engage  one  or  more  patent 
lawyers  for  this  class  of  work.  We  strongly  recommend 
that  the  committee  appointed  by  the  chair  to  consider  the 
subject  matter  of  Mr.  Bowen's  letter  do  not  allow  the 
subject  to  drop  until  some  definite  and  valuable  action 
be  taken  by  the  Association. 


Our  Financial  Supplement  has  opened  the  eyes  of 
Eastern  capitalists  to  the  wonderful  growth  and  solid 
business  prosperity  of  the  street  railway  interests  of  this 
country.  The  financial  dailies,  weeklies  and  annuals  of 
the  East  have  for  so  many  years  almost  ignored  the  grow- 
ing importance  of  street  railways  that  the  publication  of 
so  large  a  mass  of  statistical  matter  has  come  upon  them  in 
the  nature  of  a  shock,  from  which  they  have  hardly  yet 
recovered.  We  have  remarked  with  some  amusement  that 
a  hoary  headed  "Manual,"  which  has  for  several  years 
published  its  street  railway  statistics  in  a  small  volume 
devoted  chiefly  to  a  buyers'  directory  of  steam  railroad 
officials,  decided  this  year— immediately  after  the  pub- 
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lication  of  our  Supplement — to  incorporate  the  statistics 
of  some  fifty  of  the  larger  systems  of  the  country  in  its 
principal  publication.  Another  financial  contemporary 
proposes  this  month  "to  take  up  the  matter  of  street 
railways  somewhat  gradually,"  and  in  the  current  issue 
of  its  investors'  supplement  devotes  11  pages  out  of  165  to 
this  important  department.  This  is,  however,  an  excellent 
beginning  and  we  heartily  welcome  the  co-operation  of 
our  financial  friends,  in  our  efforts  to  popularize  street 
railway  investments.  We  trust  that  street  railway  com- 
panies will  cordially  help  us  in  making  the  1895  edition  of 
our  Supplement — the  blanks  for  which  will  go  out  this 
month — a  more  complete  presentation  of  the  street  rail- 
way interests  than  was  the  case  even  with  our  first  issue. 


A  Characteristic  Interurban  Electric  Railway 

connecting  a  city  of  about  45,000  inhabitants  with  smaller 
cities  and  towns  and  operating  about  sixty  miles  of  track, 
is  described  elsewhere  in  this  issue.  While  the  condi- 
tions for  economical  operation,  owing  to  the  location  of 
the  railway  in  the  anthracite  region  of  Pennsylvania,  are 
particularly  favorable,  the  extent  of  the  traffic  carried 
shows  that  the  road  would  be  profitable  even  if  fuel  were 
considerably  more  expensive.  Interurban  traffic  is  some- 
thing which  can  be  developed  by  care  and  good  serv- 
ice, and  there  seems  to  be  no  reason  why  this  branch 
of  the  electric  railway  business  should  not  undergo  as 
rapid  a  development  and  extension  during  the  next  few 
years  as  strictly  urban  electric  railways  have  experienced 
during  those  which  have  recently  passed.  Just  where  the 
point  lies  where  the  present  electric  railway  becomes  less 
economical  in  operation  than  the  steam  railway  has  not 
yet  been  determined.  In  fact,  its  position  varies  with  the 
different  conditions  presented,  and  the  field  for  electric 
power  is  constantly  widening  with  the  improvements  made 
in  electrical  apparatus.  But  the  decreased  receipts  from 
local  traffic  on  many  steam  lines,  and  the  complaints  of 
electric  railway  competition  from  the  managers  of  such 
lines  show  that  interurban  business  is  being  profitably  car- 
ried on  by  electric  cars.  It  takes  considerable  courage  to 
extend  an  electric  railway  through  several  miles  of  unin- 
habited or  sparsely  settled  territory  with  the  hope  of  serv- 
ing a  town  beyond  or  building  up  an  undeveloped  busi- 
ness. But  while  such  a  line  may  not  pay  for  some  years, 
it  is  usually  possible  to  secure,  at  small  expense,  the  right 
of  way  for  a  long  term,  so  that  until  roads  of  this  charac- 
ter become  more  common  and  competition  for  franchises 
becomes  greater,  really  valuable  property  of  this  char- 
acter can  often  be  secured  for  a  small  outlay. 


Street  Railway  Consolidations  are  more  often 
advantageous  to  the  public  than  otherwise,  and  we  are 
glad  to  see  that  the  daily  press  is  beginning  to  appreciate 
this  fact.  In  steam  railway  circles,  consolidations  usually 
mean  higher  freight  rates,  and,  occasionally  at  least, 
poorer  passenger  accommodations.  With  street  railways, 
however,  rates  are  never  raised  above  the  five  cent  fare, 
now  of  such  universal  application,  while  consolidations 
usually  bring  about  improved  transfer  arrangements 
which  are  an  immediate  and  direct  benefit  to  the  public. 
Moreover,  it  is  the  almost  universal  experience  that  the 
larger  companies  take  a  broader  view  of  the  necessities 
of  the  public,  and  more  clearly  recognize  the  fact  that 
the  public  cannot  be  induced  to  ride  in  poorly  kept  cars, 
than  do  the  smaller  companies.    In  another  column  we 


point  out  a  notable  illustration  of  the  benefit  which  New 
York  is  receiving  from  the  consolidation  of  seven  formerly 
independent  companies  into  one,  by  virtue  of  which  the 
issue  of  transfer  tickets  has  in  three  years'  time  grown 
from  nothing  to  1,000,000  per  month. 


The  Internal  Transportation  Facilities  of  the 
Greater  New  York  will  probably  be,  as  a  whole,  su- 
perior to  those  of  any  other  of  the  first  class  cities  of  the 
world.  Manhattan  Island — the  heart  of  the  immense  new 
city  of  3,000,000  inhabitants,  which  will  soon  be  created  as 
one  of  the  results  of  the  last  election — will  be  tunneled 
from  its  lower  to  its  upper  end,  and  through  the  annexed 
district  on  the  mainland  to  the  northern  limits  of  the 
present  New  York.  A  four  track  railway  system  will 
probably  be  decided  upon  for  this  tunnel,  and  express 
trains  will  cover  the  sixteen  miles  to  be  traversed  in  one- 
third  the  time  now  required.  The  four  elevated  lines 
which  now  furnish  the  most  rapid  transit  on  the  island, 
extensions  of  which  reach  up  into  the  annexed  dis- 
trict, already  carry  600,000  passengers  a  day,  and  their 
capacity  will  be  somewhat  increased  by  the  recent  build- 
ing of  a  third  track  on  one  of  the  lines  and  by  probable 
improvements  in  terminal  facilities.  The  surface  rail- 
way lines  running  north  and  south  are  being  rapidly 
cabled  and  will  carry  an  enormous  local  traffic.  The 
steam  railroads  terminating  at  42d  Street  handle  a  heavy 
suburban  traffic,  and  their  capacity  will  be  increased  by 
the  new  high  bridge  across  the  Harlem  River,  which  will 
prevent  a  great  many  of  the  delays  now  experienced  in 
getting  past  this  highly  congested  point.  A  great  bridge 
is  to  span  the  North  River  and  another  the  East  River 
at  Blackwell's  Island,  intended  primarily  to  connect  the 
great  railway  systems  centering  at  Jersey  City  with  those 
of  Long  Island,  but  also  providing  for  greatly  increased 
passenger  traffic  between  the  different  parts  of  the  greater 
New  York,  as  well  as  the  populous  towns  of  the  New 
Jersey  mainland.  The  tunnel  under  the  North  River 
will  soon  be  completed,  and  numerous  ferry  lines  ply 
to  and  fro  between  all  population  centers  tributary 
to  Manhattan  Island.  In  Brooklyn  and  Long  Island 
City  the  entire  surface  lines  are  now  operated  by 
electricity,  and  the  service  rendered  is  so  far  superior  to 
the  old  that  it  has  already  induced  a  great  amount  of 
new  traffic,  as  well  as  that  "stolen"  from  the  elevated 
system.  The  latter  is  extensive  and  is  still  well  patron- 
ized. On  Staten  Island  important  plans  for  the  improve- 
ment of  transportation  facilities  are  in  contemplation, 
and  in  eastern  New  Jersey,  which  is  really  a  residence 
district  of  New  York  City,  though  it  cannot  be  incorpor- 
ated in  the  Greater  New  York,  a  complete  network  of 
electric  lines  is  building  to  carry  a  part  of  the  enormous 
traffic  now  given  exclusively  to  the  steam  railroads.  It  is 
believed  by  some  who  do  not  fully  realize  the  forces 
which  are  at  work  in  our  great  cities  in  the  line  of  develop- 
ment and  increase  in  population,  that  some  of  these  trans- 
portation systems  will  gain  materially  at  the  expense  of 
others.  Manhattan  Elevated  Railway  stockholders  par- 
ticularly seem  to  have  become  timid  over  the  competi- 
tion of  the  Metropolitan  Traction  Company's  cable  lines 
and  over  the  expected  competition  with  the  new  under- 
ground line  to  be  built  by  the  city.  Experience  tells  us, 
however,  and  there  is  no  reason  to  doubt  that  it  will  be 
in  this  case  a  true  criterion,  that  although  a  temporary 
decrease  of  earnings  may  be  expected  with  added  competi- 
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tion,  this  decrease  will  be  very  quickly  made  up  by  the 
growth  in  population,  due  to  the  new  facilities  offered  for 
country  residence  and  city  business,  and  the.  stockholders 
of  none  of  the  great  urban  transportation  systems  need 
fear  that  their  properties  will  not  be  permanently 
profitable. 


The  Wear  of  Wheels  in  Electric  Railway  Ser- 
vice is  discussed  in  several  articles  this  month,  and  is  a 
subject  which  is  worth  the  serious  attention  of  street 
railway  managers.  The  conditions  to  which  street  car 
wheels  are  subjected  have  undergone  a  complete  change 
since  the  general  introduction  of  electric  power,  and  the 
experience  acquired  in  horse  railway  service  is  of  little 
value  in  determining  the  results  to  be  expected  under 
electric  cars.  The  size  of  the  cars  has  been  increased 
to  such  an  extent  that  the  weight  on  each  wheel  of  a  fully 
loaded  twenty  foot  car  now  equals,  and  frequently  ex- 
ceeds that  to  which  freight  and  passenger  car  wheels 
are  subjected  in  ordinary  steam  railway  traffic.  These 
weights  are  occasionally  as  great  also  as  the  limiting 
weight  allowed  upon  the  steam  roads.  At  the  same  time 
the  unfavorable  conditions  of  sand  and  dirt,  which  for- 
merly prevailed  in  horse  service,  still  exist  with  an  in- 
creased injurious  effect,  because  the  stops  made  are  quite 
as  frequent  as  formerly.  Under  these  circumstances  the 
wear  and  breakage  of  wheels  has  increased,  and  that 
more  costly  accidents  have  not  occurred  from  breaking  of 
wheels,  speaks  well  for  the  care  exercised  by  managers. 
Motor  equipments  have,  by  very  force  of  circumstances, 
been  arranged  so  as  to  facilitate  the  removal  of  wheels 
and  axles,  but  with  the  force  and  apparatus  required,  fre- 
quent removals  are  of  necessity  inconvenient  and  ex- 
pensive, and  the  cost  greatly  exceeds  that  of  the  wheels 
themselves.  It  is  perhaps  no  wonder,  therefore,  that 
complaints  have  been  frequent  that  wheels  are  not  wear- 
ing as  they  should,  or  as  they  formerly  did.  Manufactur- 
ers are  handicapped  by  the  fact  that  the  pressure  of  other 
problems  requiring  immediate  solution  in  electric  rail- 
way operation,  has  prevented  many  managers  from  giving 
the  attention  to  the  wheel  question  which  they  otherwise 
would.  In  consequence,  one  wheel  has  often  been  consid- 
ered as  good  as  another,  and  but  little  attention  has  been 
paid  to  any  requisite  but  price.  As  shown  in  the  paper 
on  "  Brakes  and  Brake  Shoes,"  at  the  Atlanta  Conven- 
tion, comparatively  few  roads  keep  records  of  their 
wheel  wear,  and  on  a  still  less  number  have  these  records 
been  accurately  maintained  for  any  considerable  length 
of  time. 

It  is  our  intention  to  devote  considerable  space  in 
the  next  few  issues  of  the  Street  Railway  Journal  to 
this  department  of  operation,  and  we  earnestly  solicit 
managers  who  have  kept  records  of  their  wheel  wear  to 
give  others,  through  our  columns,  the  benefit  of  their  ex- 
perience. It  will  be  our  effort  to  educe  from  these  records 
the  necessary  qualities  of  a  perfect  electric  car  wheel,  and 
to  treat  the  question  not  only  from  the  standpoint  of  the 
life  of  the  wheel  itself,but  also  to  describe  the  proper  section 
of  wheel,  methods  of  casting  and  the  effect  of  different 
sections  on  the  rails  and  other  portions  of  the  equipment. 
The  relations  between  the  wheel  and  the  track,  especially 
at  curves,  switches  and  crossings,  are  exceedingly  inti- 
mate, and  the  life  of  the  wheel  and  permanent  way 
at  these  points  in  largely  dependent  upon  the  proper 
shaping  of  these  parts  to  the  other.    A  badly  designed 


wheel,  or  one  which  has  lost  its  proper  shape  through  ex- 
cessive wear,  will  often  produce  an  extensive  depreciation 
at  such  points,  where  repairs  are  most  difficult  and  expen- 
sive. 

As  the  teachings  of  horse  traction  throw  but  little 
light  on  the  behavior  of  wheels  in  electric  service,  neither 
should  we  expect  to  apply  without  qualification  the 
knowledge  gained  of  wheels  in  steam  railway  service, 
since  the  average  electric  car  wheel  is  performing  a  more 
severe  service  than  any  steam  railway  wheels  in  use. 
While  its  total  load  is  not  as  great  as  that  on  the  driving 
wheels  of  heavy  locomotives,  from  imperfect  figures  now 
at  hand,  in  regard  to  the  wear  of  the  trolley  car  wheels, 
it  appears  that,  though  of  far  harder  material  than  loco- 
motive wheel  tires,  electric  wheels  wear  out  much  more 
rapidly.  Judging  from  figures  published  in  the  Decem- 
ber number  of  the  Street  Railway  Journal,  a  locomo- 
tive driver  tire  may  run  12,000  miles  for  the  removal  by 
wear  of  one-sixteenth  of  an  inch  in  depth.  A  motor  wheel 
of  half  the  diameter  would  probably  wear  nearly  three 
times  as  deep  for  the  same  mileage,  though  the  locomotive 
wheel  would  probably  have  100  per  cent,  more  weight  upon 
it  than  the  latter.  Upon  the  Central  Iowa  Railway  an  en- 
gine with  10,750  lbs.  on  each  driving  wheel  ran  11,918 
miles  for  each  one-sixteenth  of  an  inch  worn  from  its 
tires.  Its  service  was  one  where  there  were  many  curves 
and  grades,  and  much  sand  was  needed.  It  was  what 
would  be  called  hard  service  on  a  steam  road.  With 
such  conditions  facing  the  managers  of  electric  roads  in 
the  matter  of  the  wear  of  wheels,  it  should  be  evident 
that  the  sooner  a  systematic  record  of  the  performances  of 
wheels  is  begun,  the  better  it  will  be  for  the  economy  of 
operation.  Much  might  be  said  in  this  connection  in 
regard  to  the  effect  which  a  careless  motorman  may  have 
upon  the  life  of  the  wheels.  He  is  certainly  as  much  a 
factor  in  their  wear  as  is  the  careless  engineer  upon  a  lo- 
comotive. The  superintendent  usually  finds  his  careless 
grinding  out  of  wheels  somewhat  expensive  at  first.  But 
as  worn  out  flat  wheels  make  themselves  apparent  to  the 
most  careless,  retribution  follows  swiftly,  though  at  some 
cost  to  the  company.  Fortunately,  this  element  in  the 
destruction  of  the  wheel  is  more  under  the  control  of  rail- 
way managers,  than  is  the  quality  of  the  iron  in  the  manu- 
facture of  the  wheels. 

The  Street  Railway  Postal  Service. 

In  the  report  of  the  Second  Assistant  Postmaster 
General,  it  is  stated  that  electric  cars  are  becoming  more 
and  more  important  factors  in  mail  transportation  from 
year  to  year.  Forty-seven  special  lines  of  this  kind  have 
been  arranged  for  by  the  post  office  department,  at  the 
rates  fixed  by  law  for  the  carrying  of  mail  on  steam  roads. 
The  routes  thus  far  established  are  comparatively  short, 
the  longest  being  but  eighteen  miles,  and  they  are  prin- 
cipally laid  out  through  suburban  towns,  naturally  giving 
a  more  expeditious  and  satisfactory  service  than  could  be 
obtained  by  the  use  of  the  star  or  mail  messenger  ser- 
vice. The  report  continues:  "  Consideration  is  now  being 
given  to  the  feasibility  of  utilizing  electric  and  other 
rapid  motor  street  car  lines,  to  facilitate  the  transportation 
of  mails  in  the  important  cities  between  the  main  post 
offices  and  branch  offices,  and  to  and  from  the  railway 
stations.  A  plan  of  this  kind  would  probably  include 
the  running  of  a  special  car  over  the  several  street  lines 
for  the  exclusive  use  of  the  mail  service,  not  only  for 
carrying  locked  pouches,  but  in  which  a  certain  amount 
of  distribution  would  be  possible.  This  office  hopes  to  ac- 
complish some  substantial  results  in  the  direction  indi- 
cated within  the  next  year." 


December,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


781 


STREET  RAILWAY  WHEELS. 


Sharp  Flanges. 


A  sharp  flange  may  be  technically  defined  as  one  in 
which  the  part  of  the  flange  next  the  rail  has  become  ver- 
tical. The  extent  of  this  vertical  surface  or  its  depth  may 
be  said  to  determine  the  degree  of  sharpness,  which  does 
not,  as  might  be  supposed,  necessitate  a  razor  edge  upon 
the  flange.  Another  definition  of  a  sharp  flange  would 
be  a  wheel  in  which  the  flange  is  so  worn  as  to  be  with- 
out flare. 

Wheels  having  the  so-called  sharp  flanges  are  rightly 
considered  by  railway  men  as  most  dangerous.  No  other 
defect  is  more  likely  to  produce  accidents.  A  sharp 
flange  mounts  the  rail  with  extreme  ease,  regardless  of  the 
actual  depth  of  the  flange  itself,  and  hence  is  always 
likely  to  produce  a  derailment  from  the  most  trifling 
cause. 

The  reason  for  this  is  not  at  once  evident.  With  a 
vertical  side  the  five-eighths  flange  of  an  ordinary  thirty 
inch  wheel  will  touch  the  rail  for  four  and  a  half  inches 
in  advance  of  the  point  of  contact  between  wheel  tread 
and  the  rail.  The  whole  of  this  surface  is  in  actual  grind- 
ing contact  with  a  rail  of  ordinary  section.  The  result  is 
a  powerful  lifting  action,  greatly  aggravated  by  any  side 
motion,  by  dirt  or  other  obstruction.  In  this  way,  the 
forward  revolution  of  the  wheel  is  constantly  tending 
to  throw  the  car  from  the  track.  A  very  similar  case, 
which  all  who  are  familiar  with  steam  engines  will  call  to 
mind,  illustrates  the  point;  it  is  the  ease  with  which  a 
governor  belt  jumps  off  from  the  double  flanged  pulleys 
on  which  it  runs.  These  pulleys  have  vertical  flanges, 
often  of  considerable  depth. 

THE  CAUSES  OF  SHARP  FLANGES. 

In  the  early  days  of  railroading  in  the  United  States, 
every  superintendent  and  car  builder  had  his  own  ideas 
on  the  subject  of  sharp  flanges  and  their  causes.  As  the 
sharp  flange  was  early  recognized  as  a  most  dangerous 
defect,  a  variety  of  opinions  resulted.  The  steam  rail- 
road men  had  no  data  on  this  subject,  and  consequently 
no  one  could  prove  that  any  other  theory  was  wrong  or 
his  own  was  right.  Every  man,  therefore,  went  on  his 
own  belief,  and  argument  had  very  little  force. 

It  is  only  within  a  comparatively  few  years  that  wheels 
on  steam  roads  have  been  made  truly  round  and  of  equal 
size.  The  former  practice  was  to  put  them  on  to  their  axles 
as  they  came  from  the  foundry,  regardless  of  size  or 
truth.  At  that  time,  the  idea  of  a  difference  in  the  hard- 
ness between  the  two  wheels  as  a  cause  for  sharp  flanges 
was  very  prevalent.  In  proof  that  this  was  the  reason,  it 
was  very  common  to  test  the  two  wheels  with  a  file,  and 
as  it  was  usually  found  that  the  sharp  flanged  wheel  was 
much  softer  than  its  mate,  it  was  assumed  that  the 
proof  was  sufficient.  This  was  not  altogether  conclusive, 
however,  because  the  hardness  of  the  tread  on  a  consid- 
erably worn  wheel  was  tested  against  one  on  which  the 
wear  had  been  light. 

Some  master  car  builders  experimented  on  the  effect 
which  a  difference  of  diameters  in  wheels  on  the  same 
axle  had  upon  the  wear  of  the  flanges.  It  was  quite  com- 
monly believed  that  in  consequence  of  the  unequal  sizes 
of  wheels  on  the  same  axles,  there  is  a  tendency  for  one 
wheel  to  run  forward,  and  consequently  force  the  op- 
posite wheel  against  the  rail.  Long  continuance  of  this 
action  would,  of  course,  result  in  sharp  flanges.  While 
this  was  perhaps  a  very  common  cause  of  flange  wear  at 
that  time,  it  seems  now  to  be  of  little  importance.  It  is 
now  a  usual,  if  not  a  universal  practice  with  manufactur- 
ers, to  size  their  wheels  with  extreme  accuracy  by  means 
of  gauges.  The  diameters  of  two  wheels  on  the  same 
axle  are  practically  obtained  to  within  the  thirtieth  of 
an  inch.  A  variation  to  this  extent  is  altogether  too  small 
to  determine  which  wheel  of  a  pair  shall  have  a  sharp 
flange.    There   are  many   other   circumstances   of  far 


greater  importance  which  influence  the  wear  in  this  di- 
rection. 

"  Trucks  out  of  square,"  or  a  want  of  parallelism  be- 
tween the  two  axles  of  a  truck,  is  now  considered  one  of 
the  most  frequent  causes  for  sharp  flanges.  At  least, 
recent  experiments  point  to  this  as  the  case.  If  squar- 
ing gauges  are  not  carefully  used,  this  is  often  an  unsus- 
pected cause.  Even  by  the  employment  of  gauges  it  is 
not  always  easy  to  determine  the  absolute  parallelism  of 
the  axles,  nor  can  it  always  be  established  that  they  are 
also  at  right  angles  to  the  rails.  It  may  also  happen  that, 
while  the  axles  are  at  right  angles  to  the  track,  and 
parallel  to  each  other,  the  wheels  do  not "  track  "  properly. 
In  other  words,  while  the  axles  form  with  the  side  bars 
of  the  truck  the  four  sides  of  a  parallelogram,  it  is  not 
rectangular.  In  such  a  case  the  diagonal  distances  from 
tread  to  tread  will  not  be  equal.  In  trucks  without 
attached  bodies,  gauges  from  center  to  center  of  brasses 
can  be  used  for  the  purpose  of  testing  this  point. 

Trucks  that  start  square  in  the  world  not  infre- 
quently become  distorted  by  severe  usage,  in  accidents, 
etc.  On  steam  roads  such  distortion  was  not  uncommon. 
But  as  the  gauging  was  by  no  means  as  difficult  as  on  the 


FIG.  1  —OUTLINE  OF  FULL 
AND  OF  SHARP  FLANGES 


FIG.  2.— SHARP  FLANGE  ON 
IMPROVED  RAIL  SECTION. 


street  railways,  there  was  little  excuse  for  such  a  condi- 
tion. On  street  cars,  the  difficulty  of  tracing  this  want  of 
parallelism  in  the  axles  becomes  very  great,  and  much  of 
the  trouble  of  sharp  flanges  undoubtedly  might  be 
avoided  could  this  one  cause  be  more  carefully  controlled. 

We  have  heretofore  referred,  in  the  pages  of  the 
Street  Railway  Journal,  to  a  case  of  sharp  flanges, 
which  does  not  appear  to  be  accounted  for  by  any  of  the 
theories  which  have  been  hitherto  presented.  The  case  is 
that  of  the  cable  line  of  the  Third  Avenue  Railroad,  on 
125th  Street  and  Amsterdam  Avenue,  in  New  York  City. 
On  this  line,  both  the  wheels  on  one  side  of  each  car  wear 
their  flanges  sharp.  Turning  an  axle  end  for  end  stops 
the  cutting  where  it  had  begun,  but  it  begins  on  the 
wheel  before  untouched.  In  other  words,  the  flange 
wear  is  constant  upon  one  side  of  the  car.  It  is  thus 
independent  of  the  hardness  or  softness  of  the  wheel,  the 
squareness  of  the  truck  or  the  diameters  of  the  two 
wheels  on  the  same  axle.  It  is  also  independent  of  the 
curves  and  the  elevation  of  one  rail,  etc.,  because  the  cars 
are  turned  end  for  end  every  morning,  and  make  their  runs 
during  the  day  without  turning.  So  far,  no  rational 
theory  has  been  offered  for  this  action,  and  it  is  probably 
due  to  some  undiscovered  element  connected  with  the 
car,  the  wheels,  truck  or  hauling  mechanism. 

However,  it  is  hardly  necessary  to  consider  the  ques- 
tion of  the  primary  reasons  causing  one  wheel  to  hug  the 
rail  so  as  to  be  worn  into  the  form  shown  in  Fig.  r.  The 
space  has  in  some  way  been  excavated  or  worn  away 
from  what  was  the  original  outline  of  the  wheel,  as  shown 
by  the  solid  line.  In  other  words,  some  kind  of  a  tool  has 
been  at  work  to  cut  out  this  metal.  It  will  be  evident, 
therefore,  to  anyone,  that  if  we  could  in  any  way  prevent 
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the  cutting  or  grinding  from  taking  place  at  this  point  and 
in  this  form,  it  would  not  matter  much  whether  the  truck 
was  square,  one  wheel  softer  than  the  other  or  whether  there 
was  a  tendency  to  hug  the  rail,  brought  about  by  any 
unknown  cause.  If  we  can  manage  to  prevent  the  grind- 
ing from  producing  this  objectionable  form,  we  shall  be 
independent  of  the  causes. 

THE  REMEDY  FOR  SHARP  FLANGES. 

Some  years  ago,  several  steam  roads  in  this  country, 
in  investigating  this  subject,  came  to  the  conclusion  that 
if  the  corner  of  the  rail  was  not  sharp  enough  to  cut  such 
a  groove  in  the  wheel,  sharp  flanges  would  not  result. 
In  other  words,  they  believed  that  the  wheel  wearing 
against  the  rail  finally  took  the  form  of  the  rail  head. 
Acting  upon  this,  a  rail  head  was  designed,  which  should 
more  nearly  fit  the  ordinary  form  of  wheel  when  new. 
An  outline  of  this  head  is  shown  in  Fig.  2.  The  dotted 
outline  shows  how  the  sharp  flanged  wheel,  in  Fig.  1, 
would  ride  upon  such  a  rail,  and  it  also  clearly  proves 
that  such  a  rail  is  incapable  of  wearing  a  wheel  into  any 
such  form  as  that  shown  in  our  first  figure.  In  a  word, 
the  theorv  was  that  though  there  might  be  numberless 
reasons  to  determine  the  cutting,  yet  if  the  cutting  mem- 
ber is  so  shaped  or  formed  as  to  make  an  effectual  barrier 
against  the  production  of  the  undesirable  form  of  wheel, 
the  trouble  will  be  avoided,  and  sharp  flanges  become  a 
thing  of  the  past.  Several  roads  adopted  the  form  of 
rails  shown,  and  with  the  most  satisfactory  results. 

About  ten  years  ago  several  engineers  undertook  to 
demonstrate  by  figures  whether  this  change  in  rail  heads 
produced  anything  like  the  results  expected  theoretically. 
They  found  the  figures  quite  as  satisfactory  as  could  be 
desired.  The  number  of  wheels  from  the  steam  roads  of 
the  Eastern  states  which  were  condemned  for  sharp 
flanges  amounted  to  from  25  to  40  per  cent,  of  the  wheels 
worn  out.  The  general  average  of  the  scrap  heaps  was 
found  to  be  25  percent.  Some  of  the  roads  reported  as 
high  as  40  per  cent.  Acting  upon  these  figures,  which 
showed  the  immense  importance  of  the  matter,  several 
roads  adopted  a  modified  rail  head  for  the  purpose  of 
doing  away  with  this  excessive  wear.  This  head,  which  is 
shown  in  Fig.  2,  had  a  curve  between  the  side  and  the 
tread  with  a  half  inch  radius.  The  angles  of  the  sides  of 
the  head  with  the  vertical  were  18  degs.  This  form  made 
the  head  of  the  rail  practically  identical  with  that  of  the 
standard  flange.  Perhaps  it  would  be  more  correct  to  say 
that  they  were  parallel.  After  several  years  of  use  a  cen- 
sus of  the  scrap  heaps  of  the  roads  which  had  adopted  this 
form  of  head  showed  that  the  proportion  of  wheels  con- 
demned with  sharp  flanges  had  been  reduced  to  5  per 
cent.  Two  roads  which  adopted  this  form  of  rail  head 
were  the  Lehigh  Valley  and  the  Delaware  &  Hudson 
Canal  Company.  On  both  these  roads  the  figures  given 
were  verified  very  carefully.  Ten  years  having  passed, 
a  request  for  information  in  regard  to  wheel  wear  brought 
the  information  that  no  change  had  taken  place  in  the 
extremely  low  figures  that  had  been  previously  found. 
R.  G.  Blackwell,  the  superintendent  of  machinery  on  the 
Delaware  &  Hudson  Canal  Company's  roads,  says,  under 
date  of  October,  1894,  that  "the  showing  still  holds 
good." 

Through  the  kindness  of  John  S.  Lentz,  superintend- 
ent of  the  car  department  of  the  Lehigh  Valley  Railroad, 
who  also  investigated  the  subject  of  sharp  flanges,  the 
following  information  was  obtained  from  Robert  H.. 
Sayre,  second  vice-president  of  the  road.  Mr.  Sayre  says, 
under  date  of  October,  23,  1894: 

"  No  changes  have  been  made  in  the  radius  of  the  corners  of  the 
head  of  rails.  It  was,  and  is,  half  an  inch.  The  angle  of  the 
side  of  the  head  has  been  changed,  however,  reducing  the  angle  from 
10  to  5  degs.  This  was  done  in  a  way  of  compromise  to  the  Committee 
of  Mechanical  Engineers,  who  had  in  hand  the  uniformity  of  shape 
of  head  of  rails.  The  matter  came  to  naught,  however.  No  records 
have  been  kept  since  the  lease  of  the  Lehigh  Valley  Railroad  to  the 
Reading,  but  my  opinion  is  that  we  have  fewer  wheels  from  sharp 
flanges  than  any  other  road  in  the  country." 

A  more  conclusive  proof  could  hardly  be  desired  in 
regard  to  the  effect  of  a  rational  form  of  head  in  preserv- 
ing the  shape  of  the  wheel  tread  and  flange.    In  a  word, 


we  find  that  when  the  shape  of  the  tool  which  cuts  out 
the  wheel  is  changed,  the  destruction  and  dangerous  cut- 
ting ceases,  and  the  wheels  retain  their  natural  form  until 
worn  out. 

THE  SAFETY  OF  FLARING  FLANGES. 

A  question  often  arises  in  this  connection  as  to  the 
safety  of  a  wheel  and  rail  with  an  exceeding  flare  in  the 
tread.  Contrary  to  the  general  belief  in  regard  to  such 
matters,  the  very  flaring  section  is  safer  and  is  not  as 
easily  derailed  as  any  other.  One  of  the  leading  found- 
ers in  the  United  States  had  an  order  at  one  time  to  pro- 
vide wheels  for  an  elevated  structure  on  which  derailment 
had  to  be  most  carefully  guarded  against,  since  guard 
rails  were  not  provided.  The  form  of  rail  used  was  one 
having  a  deep  flange  at  an  angle  of  45  degs.  This  ex- 
treme flare  of  the  flange  was  found  efficient,  and  such 
wheels  could  be  made  to  leave  the  rails  only  with  the 
greatest  difficulty.  How  this  can  be,  can  perhaps  be  best 
understood  by  considering  the  fact  that  a  sharp  flange, 
which  is  technically  one  having  a  perfectly  vertical  side, 
is  derailed  with  very  little  difficulty.  A  sharp  flange  on  a 
rail  head  with  a  nearly  rectangular  section,  and  only  a 
small  fillet  at  the  corners,  can  be  made  to  mount  the  rail 
by  very  slight  sidewise  pressure.  It  follows  that  the  use 
of  rails  of  the  flaring  section  reduces  the  number  of  broken 
flanges,  because  the  relative  thicknesses  of  the  different 
parts  of  the  flange  are  not  disturbed  and  though  wear 
may  go  on,  still  there  is  no  diminution  of  strength  at  the 
root.  When  extreme  wear  takes  place,  the  flange  has  less 
depth,  but  the  strength  is  not  diminished. 

 tm  1  ■  1  »  

The  Wear  on  Wheels  and  Brake  Shoes. 


The  question  of  whether  the  wheel  would  wear  if  re- 
lieved from  the  brake  shoe  is  one  which  has  been  very 
considerably  discussed.  It  is  sometimes  stated  by  rail- 
way men  that  40  or  50  per  cent,  of  the  wear  is  due  to  the 
action  of  the  brake  on  the  wheel.  This  is  perhaps  true, 
but  it  is  also  true  that  a  loaded  wheel  running  on  a  rail 
wears  rapidly,  even  though  it  has  nothing  to  do  with  the 
brake  and  brake  power.  A  plain  cast  iron  bearing  wheel 
under  a  transfer  table  in  a  New  England  car  shop  is  a 
case  in  point.  It  had  a  four  and  a  half  inch  face,  and  ran 
on  an  ordinary  straight  track.  In  eighteen  months  of 
service  it  had  a  groove  worn  in  it  two  and  a  half  inches 
wide  and  one  and  three-sixteenths  inches  deep.  There 
was  no  wear  whatever  on  it  beyond  that  given  by  the 
weight  during  its  revolution.  There  was  no  brake  shoe 
or  slip,  and  apparently  no  reason  for  wear.  The  wheel 
undoubtedly  had  a  considerable  load,  though  how  much 
could  not  be  ascertained,  but  it  was  so  situated  as  to  carry 
most  of  the  weight  of  the  small  engine  and  boiler  by  which 
the  table  was  driven.  In  this  case,  the  wear  was  determined 
by  the  mere  running  of  the  wheel  on  a  clean  rail  without 
side  motion,  carrying  a  load  and  on  an  axle  by  itself.  We 
may  conclude  from  this  extreme  case  that  there  will  be 
wear  of  wheels  whenever  they  are  called  upon  to  carry  a 
load.  Dust,  dirt  and  sand  or  gravel  will  increase  the 
wear.  The  application  of  the  brake  will  also  add  to  the 
wear  due  to  the  rail.  It  may  be  assumed  as  certain,  there- 
fore, that  the  life  of  the  wheel  will  be  prolonged  by  doing 
the  work  of  braking  elsewhere  than  on  the  tread  of  the 
wheel. 

There  are  no  figures  available  on  this  point  at  the 
present  time,  but  there  are  some  interesting  facts  from 
which  it  seems  safe  to  draw  conclusions.  For  some  time 
past  the  Third  Avenue  Railroad,  in  the  city  of  New  York, 
has  employed  a  brake  drum  on  the  cars  of  its  125th  Street 
line.  The  stops  made  on  the  cars  thus  fitted  are,  upon 
occasions,  remarkably  short.  The  line  being  driven  by 
cable  and  having  a  high  speed,  the  brake  power  required 
is  very  great.  The  brake  drum,  however,  shows  little  or 
no  wear,  after  having  worn  out  one  or  two  pairs  of  wheels. 
Indeed,  in  many  instances,  the  marks  of  the  turning  tools 
are  not  removed.    The  brake  blocks  are  of  rock  maple. 

It  is  fair  to  conclude  from  this  experience  that  the 
wear  due  to  the  friction  of  the  brake  is  largely  reduced  by 
removing  from  the  brake  shoes  the  mud,  dust  and  grit 
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found  upon  the  rail  and  wheel.  The  brake  under  such 
conditions  appears  to  be  more  effective  than  when  applied 
to  the  wheel.  This  is  probably  partly  due  to  the  more 
effective  form  of  the  Robertson  brake  mechanism  which  is 
used  on  these  cars,  and  partly  to  the  fact  that  the  rub- 
bing surfaces  are  in  more  intimate  contact  than  is  possi- 
ble between  the  brake  shoe  and  the  wheel.  The  coeffi- 
cient of  friction  is  higher  between  surfaces  moving  at 
slow  speeds  than  at  high  speeds,  as  shown  in  the  table 
published  on  pages  690  and  691  of  our  November  issue. 
This  accounts  for  the  greater  efficiency  in  spite  of  the 
shorter  leverage  employed. 

The  introduction  of  new  power  brakes  and  the  radical 
changes  which  the  road  is  making  in  its  equipment  pre- 
vent any  very  accurate  and  fair  estimate  of  the  mileage 
of  wheels  being  made.  Upon  the  face  of  the  returns, 
however,  the  wheels  appear  to  be  making  38,000  miles 
under  these  heavy  cars  in  this  hard  service.  The  soil 
along  the  line  of  the  road  is  sandy  and  gritty,  and  for  a 
mile  or  more  the  road  has  a  macadam  surface.  There  has 
been  also  a  stretch  from  160th  Street  to  about  190th 
Street,  or  a  mile  and  a  half  unpaved.  In  this  portion  of 
the  street  the  natural  soil  covers  the  whole  roadway.  Here 
sharp  sand,  coarse  gravel  and  broken  country  rock  compose 
the  street  materials.  A  worse  soil  could  not  easily  be  found, 
and  as  the  rails  are  not  raised  above  the  level  of  the  dirt 
the  wheels  are  well  supplied  with  cutting  and  grinding 
material. 

Experiments  are  now  in  progress  which  will  give 
some  figures  upon  which  the  questions  of  drum  braking 
on  this  particular  road  may  be  settled  and  its  economy 
determined. 


Trolley  Car  Wheel  Service. 


The  electric  motor  car  wheels  are  performing  a  much 
heavier  service,  and  are  subjected  to  more  severe  strains 
than  is  usually  thought  possible.  Motor  cars  weigh,  as 
a  rule,  from  16,000  to  18,000  lbs.  The  latter  figures  are 
by  no  means  unusual,  and  the  former  quite  common. 
Passenger  coaches  on  steam  roads  are  usually  considered 
light  at  50,000  lbs.,  and  their  weight  increases  with  the 
class,  until  the  heaviest  sleepers  go  up  to  70,000  or  even 
80,000  lbs.  Of  course,  comparing  the  total  weight,  the 
motor  cars  are  very  light,  and  would  not  test  a  bridge  or 
permanent  way  like  a  passenger  coach. 

But  when  we  come  to  the  actual  load  upon  each 
individual  wheel  the  question  becomes  entirely  different. 
The  motor  car  which,  with  all  on,  weighs  18,000  lbs.,  will 
frequently  carry,  at  the  busy  hours  of  the  day,  100  pas- 
sengers. A  fair  average  weight  for  these  will  be  130  lbs. 
In  many  instances  it  will  be  more,  for  a  large  proportion 
will  be  men.  We  should,  under  these  conditions,  have  13,- 
000  lbs.  of  load,  making  a  total  weight  resting  upon  the 
wheels  of  31,000,  or  7,750  lbs.  per  wheel.  A  passenger  coach 
of  the  ordinary  type,  weighing  64,000  lbs.,  would  carry,  on 
eight  wheels,  8,000  lbs.  per  wheel.  Usually,  the  very 
heavy  cars  are  carried  on  twelve  instead  of  eight  wheels. 
The  72,000  lb.  cars,  therefore,  would  have,  when  loaded, 
only  a  fraction  over  6,000  lbs.  per  wheel.  In  fact,  an  or- 
dinary twelve  wheel  passenger  car,  weighing  96,000 
lbs.,  would  bring  little  more  weight  upon  its  individual 
wheels  than  a  loaded  motor  car  under  the  conditions 
stated.  It  must  be  remembered  that  the  wheels  under 
the  motor  car  weigh  from  300  to  350  lbs.,  according  to  the 
size,  a  few  going  higher.  When  cast  iron  wheels  are  used 
for  the  passenger  service  on  steam  roads,  the  weights  will 
be  from  550  to  600  lbs.  The  steel  wheels  may  go  as 
high  as  700  or  800  lbs. 

The  light  motor  wheel  is  lightly  proportioned  in  all 
respects  except  the  tread  itself,  which  though  only  two 
inches  wide  is  very  much  thicker  and  should  be  more 
heavily  chilled  than  that  of  a  steam  road  wheel. 

The  service  of  the  two  classes  of  wheels  is  as  different 
as  possible.  The  steam  road  wheel  has  runs  of  consider- 
able length  at  rather  high  rates  of  speed.  Its  work  is 
done  on  a  clean  rail.  The  use  of  the  brake  is  infre- 
quent. On  the  other  hand  the  motor  wheel  does  not  run 
at  a  speed  above  twenty-five  miles  per  hour.    Its  rails  are 


always  dirty  or  so  rarely  clean  that  such  a  condition  may 
be  neglected  in  the  consideration.  The  application  of 
brakes  will  average  from  five  to  ten  times  per  mile.  One 
railway  manager  estimates  that  there  is  an  application  of 
brakes  for  each  passenger.  For  roads  in  cities  this  is 
probably  a  fair  estimate.  When  the  line  is  hilly,  as  it  is 
apt  to  be  in  the  Eastern  states,  the  use  of  the  brakes  will 
extend  over  a  large  portion  of  the  running  time. 

From  an  examination  of  these  facts  when  compared 
with  the  steam  road  served,  it  will  be  seen  that  the 
motor  wheel  has  a  much  more  severe  work  to  do  than 
even  the  heaviest  wheel  on  steam  roads. 

The  rapid  wear  of  motor  wheels  is  thus  rationally  ac- 
counted for  by  the  fact  that  they  are  actually  doing  more 
work  and  work  of  a  more  severe  character  than  that  of 
the  steam  road  wheels.  Only  the  heaviest  of  the  modern 
freight  cars  when  loaded  to  their  fullest  capacity  impose  so 
heavy  a  load  upon  their  wheels  as  do  the  motor  cars 
loaded.  There  is  an  additional  duty  upon  a  motor  wheel 
from  which  the  steam  road  car  wheel  is  free,  and  which 
has  not  been  mentioned  because  of  the  difficulty  of  esti- 
mating its  influence.  This  is  the  fact  that  motor  wheels 
are  used  for  driving.  That  this  entails  much  slipping 
and  wear  is  well  known.  Up  to  the  present  time  no  ac- 
curate data  have  been  obtained  bearing  on  this  subject. 
Many  engineers  of  experience  hold  that  it  is  needlessly 
large.  Under  some  conditions  on  curves  our  own  ex- 
periments seem  to  show  that  it  may  not  be  far  from  25 
per  cent,  with  the  inside  wheel.  The  outer  wheel  slipped 
less  in  the  experiments,  but  still  there  was  much  grinding 
that  was  not  necessary. 

That  slipping  will  be  reduced  and  that  the  life  of 
motor  wheels  greatly  increased,  are  results  which  are  to 
be  hoped  for.  In  nearly  every  instance  where  a  study  of 
the  subjects  has  been  taken  up,  conditions  unfavorable 
to  the  wheels  have  been  found,  which  might  be  changed. 
The  outlook  for  increased  mileage  is  therefore  good. 

The  following  tables  showing  the  weights  of  modern 
freight  cars  of  various  types  illustrate  the  points  made 
above.  The  cars  are  from  some  of  the  leading  steam 
roads  of  the  country  and  may  be  taken  as  representative 
of  three  different  classes.  The  tables  show  total  weight 
when  loaded  and  the  weight  per  wheel  under  this  condi- 
tion, as  well  as  the  weight  of  the  car  and  the  capacity. 


Kind  op  Car. 

Name  of  Road. 

Weight. 

Capacity. 

No.  of 
Wheels. 

+2  T3 

is! 

&  * 

Box  (local).... 

B.  &  A. 

25,600 

50.000 

8 

75,600 

9,450 

C.  H.  &  D. 

19,41 '0 

32.000 

8 

51,400 

6,125 

Grain  car  

N.  Y.  C.  &  H.  R.  R. 

(26,800) 
\30  650/ 

60,000 

8 

1  86.800 
\  90  650 

10  550 
11,331 

Refrigerator. . 

Merchants'  Dispatch. 

36  550 

40.000 

8 

76,550 

9,568 

Carriage  car. . 

N.  T.  Central. 

(28,90(1) 
127,600/ 

30,000 

8 

(58.900 
(57.600 

7,362 
7,200 

Flat 

20.200 

50.000 

8 

70,200 

8.775 

Box 

Mich.  Central. 

21.200 

40.000 

8 

61,200 

7,650 

Erie. 

2h,200 

50.01 10 

8 

76,200 

9,525 

Pennsylvania . 

N.  Y.  &  New  England. 

29,350 

60.000 

8 

89,350 

11,170 

Flat 

19.000 

40,000 

8 

59,010 

7,375 

BOX 

Lehigh  Valley. 
C„  C,  C.  &  St.  L. 

28,400 

60,000 

8 

88  400 

ll,0f0 

26,200 

50,000 

8 

76,200 

9,m 

West  Shore. 

24,100 
(35,25") 

40,000 

8 

64,1110 
(75.250 

8.012 

9,406 

Refrigerator. . 

Merchants'  Dispatch. 

{35.200S 

40,000 

8 

475,200 

9,400 

(35,450) 

(  75,450 

9.431 

Box  car  

L.  S.  &  M.  S. 

23.6S0 

45.000 

8 

68,650 

8,581 

Furniture. 

32,050 

60,000 

8 

91,050 

11.506 

Large  coal  car 

Pennsylvania. 

20/00 

60,000 

8 

80,000 

10,000 

19,100 

50,000 

8 

69,100 

8,637 

The  following  figures  in  regard  to  a  few  passenger 
coaches  on  steam  roads  show  the  weight  per  wheel,  etc. 


CO 

co 
u 

cd 
0  t"° 

^  CO 

Ph 

«a3 

S3  CD 
b[S3 

^  CD 

a. 

Name  of  Road. 

Kind  of  Car. 

O  <D 

weigi 
of  cai 

3  CO 

&3 

Ft.  Wayne,  Pitts.  &  Chicago. 
N.  Y„  New  H.  &  Hartford.. . 
Boston  &  Albany  

Passenger. 
Drawlng-Room. 
61 -ft.  Day  Coach. 

55  

12 

12 
12 
8 

50 

47,350 

68,850 
66,990 

53,850 

4  490 
5,740 
5,580 
5,663 

45,310 

Weights  of  street  cars,  weight  per  wheel,  and  dead 
weight  per  passenger — from  various  sources  : 
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Kind  op  Car. 


Horse  Car  

Trail  "   

Open  Grip  

Cable  Car  

Electric  Motor... 

Cable  Grip   

Trailers,  16  ft  

8- wheel  Cable  

Train,  Traller,5,600 
lbs.  and  Open  oar. 1  f 
Open  Car,  as  above^ 
Electric  Motor  


Road. 


3d  Ave.,  N.  Y. 


Butte  Traction  Co. 


125th  St.,  N.  Y.  City. 


a  — 


5,60(1 
5,600 

1 2,000 
17,240 
4/00 
4,500 
26,000 

36,640 

8,000 
18,000 
18,000 


50 


32 


160 


iro 

50 


5  5  ■ 

■On. 

OJ  u 
Q  <0 
P. 


112 

180 
375 


180 
250 

13  000 
6,500 


12,100 
16,160 


31,000 
26,000 


3,025 

4,040 
4,312 
1,200 
1,125 
3,250 


2,000 
7,752 
6,125 


The  Wear  of  Wheels  in  Electric,  Cable  and 
Horse  Car  Service. 


A  representative  of  the  Street  Railway  Journal 
recently  interviewed  a  number  of  gentlemen  on  the  sub- 
ject of  the  relative  wear  of  wheels  in  electric,  cable  and 
horse  car  service.  Below  will  be  found  some  of  the 
opinions  expressed: 

Edward  C.  White,  proprietor  of  the  Globe  Iron  Works,  of  New 
York,  said: 

I  have  been  in  the  car  wheel  business  for  many  years.  During 
that  time  I  have  seen  several  important  and  radical  changes  made. 
It  is  unfortunate  that  every  change  has  been  in  the  direction  of 
reducing  the  selling  price.  Almost  every  step  in  this  direction  has 
been  taken  at  the  expense  of  quality.  The  system  of  purchasing  is  to 
some  extent  blamable  for  this  unfortunate  condition.  A  wheel  is  a 
wheel,  regardless  of  quality,  in  the  eyes  of  most  men  who  make 
purchases  for  streel;  railways.  The  question  in  buying  is,  usually,  the 
absolute  price  regardless  of  quality.  As  a  result,  wheels  are  sold  about 
as  cheaply  as  sash  weights,  and  in  a  great  many  cases  appear  to  be  of 
but  little  better  metal  or  of  more  value. 

No  class  of  men  are  more  alive  to  this  condition  of  affairs  than  the 
wheel  makers  themselves.  They  appear  to  be  helpless.  No  appeals 
which  can  be  made  in  regard  to  the  ad  vantages  of  a  better  wheel  for 
more  money  receives  any  attention  from  the  roads.  Makers  are  there- 
fore compelled  to  make  guarantees  and  trust  to  luck  and  their  own 
skill  in  wheel  making  to  make  the  average  life  come  up  to  the  agree- 
ment.   If  they  fail,  not  only  they  suffer  but  the  roads  also. 

In  the  matter  of  mileage,  the  wheel  maker  is  in  a  peculiarly  unfor- 
tunate position.  I  do  not  think  that  the  roads  generally  are  keeping  a 
sufficiently  accurate  record  of  mileage  to  be  of  any  use  in  determining 
how  far  a  wheel  has  run  or  how  long  it  has  been  in  service.  It  is  upon 
these  imperfect  records  that  the  wheel  maker  has  to  rely  to  establish 
his  guarantee.  When  the  subject  of  mileage  of  wheels  was  taken  up 
on  steam  roads  about  the  year  1873  the  same  trouble  was  encountered. 
At  that  time  the  records  of  the  mileage  made  by  cars  and  wheels  was 
most  imperfectly  kept.  As  the  steam  roads  were  seeking  better  wheels, 
and  as  the  quality  was  determined  by  the  miles  run,  they  were  forced 
to  keep  more  perfect  records  in  regard  to  the  life  of  wheels.  As  soon 
as  wheel  makers  found  that  a  better  article  was  appreciated  a  change 
was  made.  The  roads  put  themselves  in  position  to  know  when  they 
received  a  good  article.  As  a  result,  the  average  guarantee  rose  from 
about  25,000  to  30,000  miles,  which  was  the  actual  life  in  1872  or  1873, 
to  40,000.  and  in  some  cases  to  60,000  miles.  The  actual  life  of  many 
wheels  under  the  improved  conditions  ran  far  beyond  the  guarantee, 
often  passing  100,000  miles.  This  was  an  enormous  gain  for  the 
roads. 

At  the  present  time  the  average  guarantee  of  street  car  wheels  is, 
say,  35,000  miles.  This  is  about  as  much  as  can  be  got  out  of  a  wheel 
at  the  present  price,  which  is  not  far  from  1.5  cents  per  pound.  I 
would  not  hesitate  to  guarantee  45,000  miles,  if  the  price  were  made 
right.    The  economy  to  the  company  could  be  easily  demonstrated. 

The  introduction  of  trolley  and  cable  cars  has  changed  the  condi- 
tions entirely.  The  wheels,  which  answered  very  well  for  street  cars 
drawn  by  horses,  are  not  suitable  for  the  work  of  heavy  trolley  and 
grip  cars.  They  are  not  sufficiently  strong.  They  wear  too  rapidly. 
The  cost  of  replacing  wheels  has  materially  increased  with  the  com- 
plicated machinery  on  motor  and  grip  cars.  The  cost  of  taking  out 
and  replacing  a  pair  of  wheels  is  variously  estimated  by  different  roads 
at  from  $3,  on  those  having  the  best  facilities,  to  $6,  and  even  more, 
on  roads  not  so  well  equipped  in  the  repair  departments.  Adding  the 
cost  of  replacing  to  the  original  price  of  the  wheel,  it  will  be  found 
that  a  $5  wheel  guaranteed  for  60,000  miles,  if  it  runs  only  15,000, 
might  cost  from  $14  to  $22,  according  to  the  cost  of  replacing. 

The  point  which  I  wish  to  urge  is  the  necessity  for  facts.  Until 
the  street  railways  keep  accurate  and  complete  accounts  of  the  mileage 
made  by  both  wheels  and  axles  of  all  cars,  the  wheel  maker  will  have 
little  opportunity  to  improve  the  quality  of  his  product.  The  time 
when  each  pair  of  wheels  goes  under  a  car  should  be  put  on  record, 
as  well  as  the  number  of  miles  it  runs  to  the  time  it  is  taken  out.  The 
cause  for  removal  should  be  also  stated  in  the  record.  When  such 
records  become  general,  it  will  be  possible  to  give  more  serviceable 
wheels  which  will  be  safer,  and  in  the  end  cheaper.  Until  such  facts 
are  collected,  each  superintendent  will  say,  "  the  wheels  on  our  road 


are  giving  good  satisfaction,"  and  "as  we  get  them  for  the  lowest  market 
price,  there  is  no  reason  in  purchasing  a  more  expensive  wheel." 

Wm.  Robertson,  general  manager  Robinson  Electric  Truck  & 
Supply  Co. ,  said : 

There  does  not  appear  to  be  a  general  comprehension,  or  actual 
recognition,  among  street  railway  men,  of  the  radical  mechanical  dif- 
ferences between  the  horse  and  the  electric  cars  as  a  means  for  trans- 
portation. To  this  cause  may  be  traced  many  of  the  costly  mistakes 
which  have  been  made,  and  which  are  now  going  on. 

The  driving  wheels  on  electric  cars  are,  as  a  rule,  subjected  to  an 
excessive  wear  never  encountered  on  horse  cars.  These  wheels  are 
constantly  slipping  and  sliding,  even  on  straight  track.  Take  an 
ordinary  car,  with  two  motors  It  will  have  a  wheel  base  of  six  feet  or 
six  feet  six  inches  long,  with  a  twenty  foot  body.  When  in  operation,  and 
especially  if  loaded  at  the  two  ends,  the  overhanging  weight  causes 
•'teetering"  or  galloping,  as  the  expressions  go.  This  motion  alter- 
nately imposes  extra  weight  on  one  wheel,  while  the  load  upon  the 
other  is  diminished.  As  the  load  is  lightened,  the  traction  of  the 
wheel  diminishes,  and,  since  the  motive  power  remains  constant,  there 
is  a  certain  amount  of  slipping,  while  the  other  wheel  does  more  than 
its  share  in  driving  the  car.  The  next  instant  the  motion  reverses 
the  conditions,  and  the  other  wheel  slips.  This  slipping,  due  to 
teetering,  seems  to  be  almost  constant  on  some  roads.  In  addition  to 
this,  the  conditions  of  the  track  may  be  such  that  the  wheels  frequently 
slip,  without  moving  the  car.  This  may  result  from  a  variety  of 
causes,  such  as  bad  track,  insufficient  weight,  mud  or  dirt  on  the  rails. 
This  slipping  is  sufficient,  I  think,  to  account  for  a  large  proportion  of 
the  unusual  wear  of  the  driving  wheels  under  trolley  cars.  Slipping 
between  the  wheel  and  the  rail  is  necessarily  much  more  destructive 
than  it  is  between  the  brake  shoe  and  the  wheel.  This  is  evident, 
because  the  pressure  of  the  wheel  upon  the  rail  is  usually  greater  than 
that  of  the  shoe  on  the  wheel,  and  because  of  the  constant  presence  of 
sand  and  dirt  on  the  rail  in  quantities  much  larger  than  ever  reach  the 
shoe.  The  wonder  is  not  at  the  amount  and  rapidity  of  the  wear;  on 
the  contrary,  it  would  be  more  natural  to  expect  wear  to  go  forward 
with  far  greater  rapidity  than  is  actually  the  case.  While  such  condi- 
tions are  constantly  met,  it  is  by  no  means  necessary  to  accept  them  as 
unavoidable.  They  ought,  however,  to  have  attention.  It  will  not 
be  long  before  the  rapid  wear  of  wheels,  and  the  constant  expense  of 
replacing  them,  will  compel  a  change  in  method. 

Engineer  Barr,  of  the  General  Electric  Company,  said: 
The  results  of  several  careful  sets  of  tests  made  in  the  West  may 
be  summed  up  as  follows:  The  friction  of  chilled  cast  iron  upon  a  steel 
rail  is  considerably  less  than  that  of  steel  upon  steel.  The  friction  of  steel 
upon  steel  under  the  conditions  of  dirt,  dust  and  sand  found  in  street 
railway  service  is  substantially  greater  than  when  clean.  But  the  fric- 
tion of  the  cast  iron  wheel  is  also  increased  in  such  a  ratio  under  the 
same  conditions  that  practically  there  is  little  difference  to  be  found 
between  them;  certainly  not  enough  to  make  it  worth  the  extra  cost 
of  using  steel.  The  two  kinds  of  wheels  are,  therefore,  practically 
equal  on  this  count.  The  hardness  of  the  two  metals  was  the  next 
point.  Here  the  advantage  is  all  in  favor  of  the  cast  iron,  the  hardest 
steel  not  at  all  approaching  that  of  the  chilled  cast  iron.  In  this 
respect  the  cast  iron  wheel  has  a  great  advantage,  one  of  the  disad- 
vantages of  the  steel  wheel  being  that  it  easily  becomes  flat.  A  flat 
wheel  on  a  street  railway  car  is  much  more  of  a  nuisance  than  on 
steam  roads.  It  will  produce  a  greater  amount  of  noise,  and,  owing 
to  the  fact  that  the  street  cars  are  not  as  well  provided  with  springs  as 
those  on  steam  roads,  the  discomfort  to  passengers  is  proportionally 
greater.  This  noise  is  a  great  cause  of  complaint  from  residents  along 
the  line  of  the  streets,  especially  where  they  are  narrow,  making  the 
flat  wheel  practically  unendurable  on  this  account  alone.  So  far  as 
can  be  ascertained,  the  wear  of  the  steel  wheel  is  much  greater  than 
that  of  the  cast  iron  wheel.  Rapid  wear  calls  for  frequent  removal 
and  turning  off.  Counting  the  cost  of  the  removal  and  replacing  and 
the  machine  work,  and  adding  the  high  first  cost  of  a  steel  wheel  (solid), 
it  is  easily  seen  that  there  is  a  great  money  difference  between  the  cost 
of  running  a  given  number  of  miles  with  steel  and  cast  iron.  This 
difference  is  considerably  increased  by  the  good  price  realized  for  the 
cast  iron  scrap. 

When  we  come  to  the  question  of  a  steel  tired  wheel  as  compared 
with  the  cast  iron,  the  danger  from  breakage  becomes  an  important 
feature,  as  it  is  greater  with  steel  than  with  iron.  The  reason  for  this 
does  not  at  first  seem  apparent.  But  the  steel  wheel,  as  commonly 
used,  consists  of  a  cast  center  and  a  steel  tire  held  on  by  bolts  or  rings, 
etc.  These  are  all  liable  to  give  out  and  allow  the  wheel  to  separate. 
The  worn  tire  is  also  liable  to  be  broken,  and  thus  cause  a  destructive 
accident.  This  result  is  all  the  more  probable  because  in  order  to 
attain  any  measure  of  success  on  street  roads  it  becomes  necessary  to 
make  the  metal  exceedingly  hard,  and  consequently  it  is  more  brittle. 
In  this  consideration  of  the  subject  I  have  not  noticed  the  solid  steel 
wheel  because  on  account  of  its  softer  body  it  appears  to  be  entirely 
inapplicable  to  use  upon  street  roads.  While  these  wheels  may  be 
had  of  sufficient  strength  to  be  removed  from  all  danger  of  break- 
age from  strain,  they  cannot  compare  in  life  and  relative  economy 
with  cast  iron. 

The  cast  iron  wheel  when  well  made  is  strong,  wears  well,  is  not 
easily  flattened,  and  is  cheap.  Comparing  the  cost  of  running  300,- 
000  miles  on  steel  and  on  cast  iron  the  figures  are  greatly  in  favor  of 
the  cast  iron. 


One  of  the  largest  makers  of  car  wheels  in  the  United  States,  in 
answer  to  a  question,  said  that  he  thought  a  great  increase  in  the 
wearing  powers  of  wheels  for  street  cars  was  possible,  and  he  believed 
it  could  come  from  manufacturers.    Better  wheels  could  be  made,  and 
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the  increased  cost  would  be  more  than  made  up  by  a  longer  life  of  the 
wheel.  The  general  direction  of  the  work  would  be  in  the  use  of 
better  metal  with  greater  care  in  moulding  and  foundry  work  gener 
ally.  "  At  present,"  he  said,  "  we  are  making  just  as  good  a  wheel  as 
we  know  how  to,  and  are  taking  as  much  care  with  the  details  as  we 
possibly  can  at  the  figures  which  we  get  for  our  product.  We  fit  and 
grind  very  accurately,  in  fact  to  a  needlessly  close  limit,  but,  of  course, 
if  the  price  were  better,  improvements  would  be  possible,  which  are 
out  of  the  question  now.  There  is  no  question  in  my  mind  that  such  a 
wheel  as  we  might  make  would  pay  the  railroads." 


One  of  the  officials  of  the  Broadway  road  (New  York  City)  said 
that  the  work  on  his  road  was  too  recent  for  him  to  be  able  to  draw 
intelligent  conclusions  in  regard  to  the  wear  and  mileage  of  wheels 
under  grip  cars  and  heavy  trailer  cars.  Comparison  with  the  life  and 
wear  of  wheels  on  the  old  horse  car  system  could  only  be  made  when 
sufficient  time  had  elapsed  to  find  the  average  under  the  new  systems. 
New  rails,  heavier  cars,  new  wheels  and  a  very  large  increase  in  speed 
were  all  factors  in  the  question.  Time  only  can  give  the  true  answer, 
and  at  least  a  year  will  be  needed  before  figures  will  be  available  from 
which  valuable  results  can  be  obtained.  In  the  meantime  we  must 
collect  facts,  make  observations  and  note  results. 


SPECIAL  CORRESPONDENCE. 


Influence  of  Soil  on  Wheels. 


Editors  Street  Railway  Journal: 

The  question  of  how  and  why  a  wheel  wears  is  one 
which  is  discussed,  generally,  with  very  little  reference  to 
the  important  condition  of  what  kind  of  soil  forms  the 
foundation  of  the  street.  If  you  could  get  at  the  figures 
relating  to  the  life  of  wheels  down  along  the  Jersey  coast 
and  in  some  parts  of  Florida,  and  then  compare  them 
with  those  which  had  run  through  a  clay  region,  I  think 
you  would  find  some  things  which  would  be  most  sur- 
prising. On  the  New  York  &  New  England  Railway, 
steel  driver  tires  wear  at  the  rate  of  one-sixteenth  of  an 
inch  for  every  12,000  miles.  Down  in  Florida,  they  wear 
one-sixteenth  of  an  inch  in  going  about  3,000  miles,  and  the 
railroad  companies  think  they  have  done  wonders  if  they 
get  5,000  miles  with  that  amount  of  wear.  It  seems  to 
me  that  such  figures  as  these  ought  to  be  somewhat  en- 
couraging, and  look  toward  the  use  of  steel  tired  wheels 
on  street  roads. 

The  heaviest  of  our  street  cars  carried  on  four  wheels 
is  probably  not  much  over  20,000  lbs  ,  or,  say,  5,000  lbs.  per 
wheel,  while  the  lightest  locomotives  will  carry  at  least 
double  that  weight  per  wheel,  and  so  on  upward  until 
the  maximi/m  reaches  16,000  and  perhaps  18,000  lbs. 
These  wheels,  too,  it  must  be  remembered,  are  frequently 
fitted  with  brakes  of  the  most  powerful  kind,  and  since, 
on  many  roads,  the  use  of  sand  is  constant,  their  condi- 
tions cannot  differ,  so  much  as  has  been  heretofore  sup- 
posed, from  those  occurring  in  street  traffic.  Under 
heavy  passenger  cars  where,  of  course,  the  sand  is  not 
used,  thirty-three  inch  wheels,  with  steel  tires,  have 
records  of  as  high  as  300,000  miles,  and  some  of  the  wheel 
makers  talk  of  wheels  that  have  done  a  good  deal  better 
than  that.  W.  O.  T. 


Electric  Arcing  and  Wheel  Wear. 


New  York,  November  10,  1894. 
Editors  Street  Railway  Journal: 

The  statement  that  the  arcing  between  the  wheels 
and  the  rails  of  an  electric  car  materially  shortens  the  life 
of  the  former  is  often  made,  but  so  far  as  the  evidence 
goes  there  is  nothing  to  show  that  this  is  the  case.  The 
facts  are  about  as  follows:  Under  an  electric  car  running 
at  a  high  rate  of  speed,  say  fifteen  and,  perhaps,  twenty 
miles  per  hour,  the  wheels  give  out  quicker  than  on  the 
old  horse  road  which  the  trolley  line  has  replaced.  In- 
vestigation shows  that  the  mileage  is  less.  Upon  looking 
at  the  wheel  a  good  many  spots  or  pits  are  seen.  Com- 
bining these  facts  with  another  that  now  and  then  a 
flash  has  been  seen  under  the  wheels,  some  conclude  that 
the  pits  are  produced  by  the  arc. 

Looking  at  the  enlarged  photograph^  of  apportion  of 


the  tread  of  a  trolley  wheel,  which  I  send  you  herewith, 
you  will  see  that  there  are  certainly  several  thousand  pits 
for  each  square  inch  of  the  tread.  Now,  unless  a  car  is 
running  in  an  exceedingly  sandy  country,  and  with  an 
excessively  dirty  rail,  the  flash  due  to  arcing  will  not  be 
seen  once  in  a  minute.  It  does  not  occur,  ordinarily, 
once  in  1,000  ft.  on  roads  of  the  best  construction.  We 
can,  however,  get  some  idea  of  the  probability  of  the 
matter  by  considering  the  wear  of  the  wheel  and  the 
number  of  pits. 

I  think  no  one  will  examine  the  tread  of  a  trolley 
wheel  without  admitting  that  an  arcing  effect  sufficient  to 
produce  such  an  excavation  of  the  metal  would  be  plainly 
seen  at  night  by  one  watching  the  wheels  of  the  car.  In 
round  numbers,  the  tread  of  a  thirty  inch  car  wheel  has 
180  sq.  ins.  One  of  these  wheels  will  run  about  3,000 
miles  for  each  sixteenth  of  an  inch  worn  off  from  the 
tread.  As  none  of  these  pits  is  a  sixteenth  of  an  inch 
in  depth,  we  may  safely  assume  that  all  of  them  that  can 
be  seen  have  been  made  within  3,000  miles  of  wear.  If 
there  are  1.000  of  these  pits  per  square  inch  of  tread, 
which  I  think  a  fair  estimate,  we  shall  have  18,000  on  the 
whole  tread,  which  must  have  been  made  in  running  a 
distance  of  3,000  miles.  Dividing,  we  find  there  must  be 
made  about  sixty  arcs  per  mile,  or  one  on  every  eighty- 
eight   feet  during 


the  whole  life  of  the 
wheel.  There  may 
be  some  roads  do- 
ing as  well  as  this, 
but  I  have  not  seen 
more  than  one  that 
would  come  any- 
where near  this 
figure 

Now,  what  about 
another  side  of  the 
question?  The 
treads  of  these  trol- 
ley wheels  look  just 
like    the  worn 


treads  of  horse  car 

wheels  or  those  of  PITS  ON  WHEEL  TREAD, 

any     other  street 

car  wheels.  I  question  whether  there  are  any  men  who 
will  assert  that  arcing  produces  pits  in  the  treads  of  horse 
car  wheels.  In  looking  over  a  pile  of  old  wheels,  it  will 
be  a  very  sharp  man  who  can  tell,  from  the  tread  alone, 
one  street  car  wheel  from  another.  They  are  all  rough  as 
compared  with  the  treads  of  worn  steam  road  wheels. 

As  for  the  reason  for  this  rough  appearance,  I  have 
little  to  offer.  The  heat  generated  by  the  application  of 
the  brake  shoe  and  the  sudden  cooling  of  the  metal  by 
the  rail,  may  have  something  to  do  with  it.  The  numer- 
ous repetitions,  amounting  on  an  average  to  ten  or  fifteen 
per  mile  may  make  up  by  number  what  they  lack  in  in- 
tensity. The  brake  power  on  a  street  railway  car  is 
child's  Dlay  beside  that  of  the  air  brake.  Some  railway 
men  say  they  think  the  rough  condition  of  the  tread  of 
the  wheels  is  due  to  the  grinding  of  the  dirt  and  sand 
into  the  metal.  This  appears  to  be  more  reasonable. 
The  concentrated  pressure  brought  on  the  metal  by  a 
grain  of  sand  upon  the  rail  is  far  greater  than  the  crush- 
ing strength  of  steel  or  iron.  A  grain  of  sand  one-tenth 
of  an  inch  square  would  have  to  bear  so  large  a  portion  of 
the  weight  of  an  ordinary  grip  car,  as  to  produce  a 
pressure  on  the  tread  of  the  wheel  at  the  rate  of  about 
600,000  lbs.  per  square  inch.  Naturally,  we  find  the  tread 
of  the  wheel  pitted  and  a  dent  or  dimple  in  the  solid  steel 
rail.  This  load  is  nearly  double  the  crushing  load  of 
the  hardest  tempered  steel,  while  car  wheel  iron  is  sup- 
posed to  be  crushed  by  about  180,000  lbs.  per  square  inch, 
and  steel  like  the  ordinary  steel  rail  crushes  with  a  little 
more  than  100,000  lbs. 

As  there  seems  to  be  ample  reason  for  the  pitted  and 
worn  treads  of  street  car  wheels  in  the  ordinary  condi- 
tions of  service,  it  does  not  appear  necessary  to  suppose 
that  arcing  or  any  other  electrical  cause  is  at  work. 

John  Jones. 
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Steel  Tired  Wheels,  Wrought  Iron  Centers. 

New  York,  November  24,  1894. 
Editors  Street  Railway  Journal: 

Since  the  adoption  of  electricity  as  a  motive  power 
great  improvements  have  been  made  in  every  depart- 
ment of  the  street  railway  business,  with  one  exception, 
and  this  is  rather  surprising,  when  we  consider  the 
important  function  it  performs  on  every  car.  I  refer  to 
the  wheels.  Manufacturers  of  wheels  have  done  consid- 
erable experimenting,  but  very  little  definite  data  can  be 
obtained,  as  the  subject  is  one  which  has  had  but  little 
encouragement  or  consideration  from  street  railway  men. 

As  a  matter  of  fact,  standard  cast  iron  wheels  in  this 
country  to-day  will  probably  not  average  more  than 
35,000  miles.  There  have  been  few  improvements  made  in 
the  cast  wheel,  and  to-day,  by  the  most  approved  methods, 
it  is  impossible  to  get  any  number  of  cast  wheels  which  are 
absolutely  true  and  free  from  various  defects.  Combination 
wheels  of  various  kinds  have  been  put  on  the  market,  but 
as  yet  with  no  great  success.  Steel  tired  wheels  have 
been  tried,  but  we  have  no  reliable  data  as  regards  their 
mileage  records  made  here.  In  Europe  (admitting,  it  is 
true,  the  conditions  are  very  different)  the  steel  tired  wheel 
has  been  in  use  for  years,  and  we  have  records  of  where 
the  same  wheels  have  been  used  in  constant  service  for 
five  and  six  years.  Some  years  ago  considerable  doubt 
existed  among  steam  railway  men  as  to  the  question 
which  was  the  better  wheel  to  adopt,  the  cast  iron  wheel 
or  a  combination  center  with  steel  tire.  After  several 
years  of  experimenting,  the  steam  roads  almost  univer- 
sally adopted  the  steel  tired  wheel.  In  locomotive  service 
they  have  been  adopted  exclusively,  and  records  of  500,000 
and  600,000  miles  have  been  obtained.  True,  the  service 
required  on  steam  roads  is  diametrically  opposite  to  what 
is  required  on  surface  roads  in  our  cities;  however,  as 
electricity  will  probably  be  the  standard  motive  power 
for  the  next  hundred  years  for  street  railway  service,  and 
since  its  adoption,  we  have  followed  very  closely  the  best 
engineering  work  done  by  steam  railroad  engineers,  it 
seems  reasonable  to  assume  that  if  a  steel  tired  wheel  has 
made  in  active  service  500,000  miles  in  steam  railway  ser- 
vice, a  wheel  built  on  similar  lines  should  make  a  record 
of  150,000  miles  in  street  railway  service.  If  a  steel  tired 
wheel  will  make  150,000  miles  it  should  certainly  com- 
mand attention  and  consideration  from  street  railway 
owners.  Steel  tire  manufacturers  in  this  country  are 
unwilling  to  make  any  absolute  guarantee  as  to  the  life  of 
their  tires,  as  they  have  no  mileage  record  or  data  where- 
by they  can  form  any  approximate  estimate  as  to  the 
mileage  they  should  make  when  employed  on  electric  or 
cable  roads.  Wheel  centers,  equally  important  with  the 
tires,  can  be  obtained  guaranteed  to  give  five  years'  ser- 
vice in  commercial  operation,  or,  if  found  defective,  re- 
placed free  of  cost.  If  any  wheel  made  will  make  150,000 
miles,  it  will  obviously  be  cheaper  for  the  street  railway 
owner  to  buy  it,  even  at  three  times  the  price  which  is 
paid  to-day  for  cast  iron  wheels. 

The  writer  is  just  placing  on  the  Electric  Traction 
Company's  road,  of  Philadelphia,  two  sets  of  wheels  for 
test  purposes.  The  centers  of  these  wheels  are  manu- 
factured by  the  Arbel  establishments  in  France,  four  of 
them  being  equipped  with  steel  tires  made  in  France  and 
four  of  them  being  equipped  with  steel  tires  made  by  the 
Midvale  Steel  Company,  of  Philadelphia.  These  two 
cars  will  be  operated  over  the  same  route,  and  kept  in 
constant  service;  just  what  results  can  be  obtained  as  to 
mileage  of  these  steel  tires,  is  at  this  time  unknown. 

The  wheels  above  referred  to  are  thirty  inches  out- 
side diameter,  the  center  weighing  105  lbs.,  steel  tire  150 
lbs.,  making  a  total  of  255  lbs.  This  is  a  much  lighter 
wheel  than  the  standard  thirty  inch  cast  iron  wheel.  The 
centers  of  the  wheels  are  made  in  separate  parts,  and  are 
then  forged,  this  process  making  a  much  stronger  wheel 
than  can  be  obtained  by  casting.  The  centers  are  turned 
true  on  the  lathe,  the  tires  are  adjusted,  turned  true,  and 
the  result  is  all  wheels  under  the  car  are  exactly  the  same 
diameter. 

The  cost  of  such  a  combination  wheel  is  necessarily 


much  greater  than  that  of  the  cast  iron  wheel,  but  should 
its  adoption  be  favorably  considered,  it  is  reasonable  to 
suppose  that  its  manufacture  in  large  quantities  would 
decrease  the  price,  although  it  would  never  reach  the 
present  low  price  of  cast  iron  wheels. 

I  have  been  told  that  a  mileage  of  120,000  miles  has 
been  made  with  steel  tired  wheels  in  an  American  city, 
but  I  have  no  positive  or  absolute  data  to  substantiate 
the  statement.  Increased  speed  acquired  and  now  per- 
mitted in  our  various  cities  on  electric  railways,  makes  it 
the  more  necessary  that  the  element  of  safety  receive 
consideration. 

Considering  the  fact  that  when  operating  roads  by 
horses,  the  average  speed  was  but  five  miles  an  hour,  and 
to-day,  with  electricity,  an  average  of  from  eight  or  ten 
miles  to  twenty-five  miles  an  hour  is  made,  it  is  strange 
that  the  question  of  stronger  and  better  wheels  has  not 
received  more  consideration.  If  one  is  desirous  of  driv- 
ing a  shaft  in  a  mill  at  double  its  former  rate  of  speed, 
would  he  not  increase  the  size  of  his  hangers  and  bear- 
ings, or  would  he  simply  increase  the  speed  and  take 
chances?  It  is  not  my  purpose  to  predict  or  assume  that 
the  standard  cast  iron  wheel  will  ever  be  universally  dis- 
carded, but  with  increased  speeds,  heavier  cars,  the  addi- 
tional weight  of  the  motors,  etc.,  a  better  wheel  is  wanted, 
one  which  is  stronger,  the  spokes  and  hubs  of  which  will 
not  crack  or  split,  one  which  is  lighter  in  weight,  thereby 
decreasing  the  hammer  blow  on  the  rail  joints,  one  which 
will  give  increased  traction,  and  above  all,  one  which  will 
give  increased  mileage.  Radical  improvements  must  be 
made.  In  the  meantime,  is  not  the  wheel  question  worthy 
of  more  than  the  "let  well  enough  alone"  attention? 

Yours  truly, 

Wm.  Hazelton,  3RD. 


Repair  Shops  of  the  Metropolitan  Street 
Railway  Company.. 


The  consolidation  of  seven  New  York  City  roads 
into  the  Metropolitan  Street  Railway  Company  has 
brought  about  a  concentration  of  the  repair  work  for- 
merly carried  on  by  the  independent  companies.  The 
smaller  repair  shops  have  been  closed  and  the  company's 
work  is  now  done  at  two  points,  the  cable  power  station 
on  50th  Street,  and  in  a  new  building  on  53d  Street  be- 
tween Tenth  and  Eleventh  Avenues,  directly  in  the  rear  of 
the  Belt  Line  division's  car  house. 

The  50th  Street  cable  station  contains  a  very  complete 
machine  shop  devoted  to  the  repair  and  manufacture  of 
the  cable  apparatus.  The  shop  is  operated  by  a  Wetherill- 
Corliss  32  x  42  in.  engine,  which  also  runs  the  dynamos, 
the  mills  for  grinding  feed,  the  fans  serving  the  adjacent 
buildings  andan  Otis  elevator.  Friction  clutches  are  pro- 
vided, so  that  the  main  shaft  of  any  department  can  be 
cut  out  without  interfering  with  the  operation  of  any 
other  portion  of  the  works.  The  machine  shop  contains 
the  following  tools: 

One  cable  shear  cutter,  manufactared  by  the  Cockburn  Barrow  & 
Machine  Company,  Jersey  City,  N.  J.,  a  machine  capable  of  cutting  a 
bar  of  iron  4  X  1  in- 
One  planer  10  ft.  X  42  ins.  X  °3  ins->  made  by  the  Pond  Machine 
Company,  of  Plainfield,  N.  J. 

One  radial  drill,  10  X  5  ft-.  also  bv  tne  Pond  Machine  Company. 

Two  Pond  lathes,  one  36  ins.  X  14  ft-.  tne  other  24  ins.  X  14  ft. 

One  20  in.  X  10  ft-  F.  E.  Reed  lathe. 

One  16  in.  X  8  ft.  Reed  lathe. 

One  2  in.  Acme  bolt  cutter. 

One  3  in.  cutting-off  machine  manufactured  by  the  Herbert  Rog- 
ers Machine  Company,  of  South  Sudbury,  Mass. 
One  3  ft.  Springfield  tool  grinder. 
One  special  "F"  Springfield  grinder. 
One  Brown  &  Sharp  No.  1  Universal  milling  machine. 
One  Sellers  twist  drill  grinder. 
One  Gould  &  Eberhardt  26  in.  shaper. 
One  Gould  &  Eberhardt  25  in.  upright  drill. 

One  32  in.  upright  drill,  manufactured  by  Prentiss  Bros.,  of  Wor- 
cester, Mass. 

One  Cincinnati  Universal  reamer  and  cutter  grinder. 
One  Dwight  Slate  sensitive  drill. 

The  smithy  is  equipped  with  a  600  ton  Bement  &  Miles  steam 
hammer. 

Directly  above  the  machine  shop  is  a  pattern  shop 
in  which  arc  the  following  tools; 
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One  25  in.  X  to  ft.  pattern  maker's  lathe,  manufactured  by  the 
New  Haven  Machine  Company. 

One  8  X  8  in.  draw  stroke  trimmer,  manufactured  by  Perkins  & 
Company,  of  Grand  Rapids,  Mich. 

One  Baker  Bros.  Toledo  combination  rip  and  cross  cut  circu- 
lar saw. 

One  3  in.  band  saw. 

Necessary  auxiliary  tools. 

One  portion  of  the  pattern  shop  is  partitioned  off  for 
a  stock  and  tool  room. 

Sixteen  men  are  employed  in  the  machine  shop,  four 
blacksmiths  in  the  smithy,  and  several  carpenters  and  pat- 
tern makers  in  the  pattern  shops.  The  company  makes 
its  own  grips,  and  uses  cold  rolled  steel  for  pins  and  bolts. 

The  53d  Street  repair  shops  take  care  of  all  the  repairs 
of  the  horse  and  cable  car  bodies  of  the  company's  system, 
About  fifty-five  men  are  employed  here,  half  of  whom  are 
in  the  paint  and  varnishing  department,  which  occupies 
nearly  all  of  the  second  floor  and  all  of  the  third. 
A  freight  elevator  handles  the  cars  from  floor  to  floor,  and 
the  rooms  are  brilliantly  lighted  b)'  incandescent  lamps, 
so  that  night  work  is  possible.  The  power  for  operating 
and  lighting  the  shops,  and  for  the  auxiliary  work  of  the 
station  and  the  adjoining  car  house  of  the  Belt  Line  Divi- 
sion is  supplied  by  a  Watts-Compbell  and  an  Ideal  engine, 
located  on  the  ground  floor.  The  shops  contain  the  fol- 
lowing machinery:  One  band  saw  and  one  upright  drill 
and  mortiser,  manufactured  by  C.  D.  Rogers  &  Company, 
of  Norwich,  Conn.,  one  circular  saw,  one  planer,  one  buf- 
fing wheel.  There  are  two  blacksmith  shops  in  the  build- 
ing, one  on  the  ground  floor  and  one  on  the  second  floor 
near  the  paint  and  varnishing  department. 


Motor  Repairs. 


Turning  Commutators —  Testing. 


By  James  F.  Hobart. 


Frequent  re-surfacing  of  the  commutator  is  necessary, 
both  for  economy  and  for  good  service.  No  motor  can 
be  operated  at  the  least  possible  cost,  which  carries  a 
commutator  badly  out  of  round  to  waste  current  by  spark- 
ing. Schemes  have  been  proposed  for  dressing  commuta- 
tors without  removing  the  armature  from  the  motor,  but 
this  has  not  yet  been  made  to  pay,  and  putting  the  armature 
in  the  lathe  is  practically  the  only  good  way  of  doing  at 
present. 

In  turning  commutators,  it  is  of  vital  importance  that 
the  tool  cuts  cleanly,  and  does  not  leave  fragments  of 
metal  clinging  to  the  side  of  each  segment  on  which  the 
turning  tool  issues  from  the  cut.  For  this  reason,  the 
ordinary  tool  used  for  turning  brass,  will  not  answer.  To 
begin  with,  commutators  are  not  made  of  brass,  but  of 
copper,  therefore  the  tool  shown  at  a,  Fig.  1,  although 
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FIG.  1.— TOOLS  FOR  COMMUTATOR  WORK. 


much  used  for  cutting  brass,  is  useless  on  commutator 

work. 

Fig.  i,  b,  shows  a  good  tool  for  commutator  work. 
This  tool  will  also  work  wrought  iron  well,  provided  the  rake 
and  clearance  are  not  too  great.  The  ordinary  diamond 
point  tool  works  very  well  if  it  be  ground  on  top  so  as  to 
cut  only  in  one  direction,  right  or  left,  but  not  both. 
Tool,  b,  is  also  ground  in  this  way.    It  will  be  noted  that 


the  point  of  b  is  ground  off  slightly.  This  is  necessary  in 
order  to  make  the  tool  stand  up  to  its  work.  If  the  tool 
be  left  pointed,  the  sharp  end  will  soon  wear  off,  then  the 
tool  cannot  be  kept  up  to  its  work  without  a  great  deal  of 
pressure  being  put  upon  it.  It  will  also  jam  the  metal, 
instead  of  cutting  it,  and  the  metal  will  be  forced  into  the 
mica  insulation,  instead  of  being  cut  cleanly  off.  The 
consequence  will  be  the  short  circuiting  of  several  of  the 
segments. 

No  matter  what  tool  is  used  for  dressing  the  commu- 
tator, a  finishing  cut  should  be  run  overit  with  a  tool  some- 
thing like  that  shown  at  c.  This  is  commonly  known  as  a 
"side  tool,"  and  if  set  so  the  ground-off  point  is  exactly 
parallel  with  the  axis  of  the  commutator,  this  tool  will 
cut  cleanly  and  well.  The  arrows  show  the  direction  of 
cut  for  each  tool;  that  is,  the  work  must  be  fed  up  in  the 
direction  indicated  by  the  arrow,  or,  the  tool  must  be  fed 
up  in  an  opposite  direction.  In  the  case  of  a,  where  two 
arrows  are  shown,  the  tool  may  be  used  to  cut  in  either 
direction. 

After  turning  up  a  commutator,  it  should  be  gone 
carefully  over,  and  each  insulation  strip  of  mica  carefully 
examined.  Every  bit  of  imbedded  copper  must  be  picked 
out  with  a  sharp  awl.     Furthermore,  the  commutator 
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FIG.  2— POWER  MAGNETO  FOR  TESTING  CIRCUITS. 

must  be  carefully  tested  to  see  that  no  undiscovered  frag- 
ment of  copper  has  formed  a  hidden  short  circuit.  The 
testing  should  be  done  with  a  Wheatstone  bridge,  but  in 
general  shop  practice,  nothing  but  a  magneto  is  available. 
However,  a  good  magneto,  so  wound  that  it  will  ring  a 
bell  through  30,000  ohms  resistance,  makes  a  fairly  good 
testing  instrument,  and  one  which  is  far  ahead  of  no  in- 
strument at  all. 

Magneto  testing,  in  the  average  car  shop,  is  a  costly 
operation,  as  managed  at  present,  and  is  susceptible  of 
great  improvement.  As  now  employed,  the  magneto 
must  have  two  men  to  use  it,  one  to  turn  the  crank,  the 
other  to  apply  the  terminal  wires  to  the  parts  to  be  tested. 
Sometimes  the  man  (or  boy  usually)  will  turn  with  all  his 
might,  sending  out  a  very  high  voltage  which  will  work 
through  a  very  high  resistance.  At  other  times,  he  goes 
so  slow  on  the  crank,  that  the  low  voltage  generated  can 
scarcely  ring  the  bell  through  considerable  of  a  short  cir- 
cuit. 

The  remedy  for  such  trouble  is  to  drive  the  magneto 
by  power,  and  dispense  altogether  with  the  man  or  boy 
who  does  the  turning.  Frequently  there  is  but  one  mag- 
neto in  the  shop,  and  it  is  sure  to  be  wanted  in  half 
a  dozen  different  places  during  the  day.  It  would  be  a 
saving  to  set  up  the  magneto  permanently,  drive  it  by  belt 
or  by  a  small  electric  motor  (from  the  street  current)  and 
then  establish  half  a  dozen  testing  stations  where  the 
work  may  all  be  done  from  the  single  magneto.  Fig. 
2,  shows  such  an  arrangement.  The  magneto,  a,  is  driven 
by  belt,  b,  and  forces  its  high  tension,  alternating  current 
through  the  line  wires  shown  in  the  engraving. 

As  many  magneto  bells,  c,  f,  i,  etc.,  must  be  provided 
as  there  are  stations  to  be  served.  These  bells  are  con- 
nected in  as  shown,  bringing  one  terminal,  e,  h,  of  each 
bell,  down  within  reach  of  the  workman  who  is  to  do  the 
testing.  Another  terminal,  d,  h  or  etc.,  is  connected  to 
the  other  magneto  lead  and  the  testing  apparatus  is  all 
ready  for  use.    Should  a  workman  at  the  first  station  re- 
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quire  to  use  the  testing  apparatus,  he  simply  connects 
terminals,  d  and  e,  with  the  commutator,  or  other  part  to 
be  tested,  using  flexible  cord  for  that  purpose.  Just  be- 
fore using,  the  wires  should  be  touched  together,  and  if 
the  bell  responds,  the  apparatus  is  all  right.  If  the  bell 
does  not  ring,  somebody  is  probably  using  one  of  the 
other  testing  stations,  in  which  case,  a  few  moments'  wait 
will  set  the  apparatus  at  liberty. 

This  method  of  magneto  testing  is  much  better  than 
the  old  way  of  carrying  the  magneto  around  the  shop,  and 
taking  along  a  man  to  "do  the  circular  work,"  i.  e.,  turn 
the  crank.  By  this  method,  the  magneto  is  always  in 
order.  It  is  also  always  in  place,  as  nobody  borrows  and 
forgets  to  return  it.  For  work  around  the  barns,  a  porta- 
ble bell  may  be  rigged  up,  with  terminals  atbinding  posts 
upon  its  box.  Then,  connect  the  box  with  the  magneto 
leads  by  means  of  a  double  wire  (telephone  or  incandes- 
cent lamp  cord,  and  then  test  from  the  box,  using 
short  wires  attached  thereto,  precisely  as  were  used  the 
wires,  d e,g  h,j  k,  etc. 

Sometimes  it  is  not  possible  to  get  hold  of  a  magneto 
bell,  i.  e.,  one  with  a  polarized  armature,  and  magneto 
impulses  must  be  made  to  ring  an  ordinary  bell.    This  is 


CONTACT  PIECE  FOR  TESTING. 


easily  done  by  screwing  down  the  spring,  practically  mak- 
ing a  single  stroke  bell  of  it.  When  the  spring  remains 
in  contact  with  the  adjusting  screw,  while  the  hammer  is 
in  contact  with  the  gong,  there  is  nothing  to  interrupt  or 
cut  off  current  from  the  bell,  when  the  spring  is  thus 
screwed  down,  and  the  bell  will  answer  nicely  to  the  alter- 
nating current,  provided  its  frequency  is  not  so  great  that 
the  coils  cannot  have  time  to  act  between  impulses. 

Another  method  of  testing,  which  is  much  used  in 
some  repair  shops,  for  testing  T.  H.  starting  rheostats,  is 
to  arrange  five  car  lamps  in  series  and  connect  them 
through  the  parts  to  be  tested.  If  the  lamps  don't  glow, 
it  is  taken  as  evidence  that  the  insulation  is  O.  K.  This 
seems  like  a  rough  and  very  crude  method  of  testing  for 
insulation,  but  it  works  well  for  some  purpose — controllers 
and  rhostlats  particularly.  The  street  current  (500  volts) 
is  used  in  making  this  test,  and  it  is  usually  applied  by 
making  contact  with  the  turned-up  ends  of  wire,  one  of 
which  is  shown  at  a,  Fig.  3. 

To  keep  the  terminals  of  the  testing  wires  out  of  mis- 
chief, they  should  be  placed  carefully  in  holes  drilled  for 


FIG  4.— TESTING  HANDLES. 

them  in  a  piece  of  slate  which  in  turn  is  fastened  to  the 
wall  in  a  place  not  likely  to  be  interfered  with  accidentally. 
The  danger  of  shock  to  the  person,  and  of  fire  to  the  build- 
ing is  thereby  reduced  to  a  minimum.  Do  not,  as  once 
I  saw,  place  the  testing  terminals  of  a  500  volt  circuit  in 
holes  three-eighths  of  an  inch  apart,  in  a  piece  of  pine 
wood.  A  nice  little  tinder  box,  and  nice  dry  pine  for 
tinder! 

The  handle  of  test  wire  shown  by  Fig.  3,  is  made  by 
winding  on  insulating  tape  until  the  size  and  desired 
shape  has  been  made  up.  A  much  better  set  of  "testing 
handles"  is  shown  in  Fig.  4.  These  are  made  of  steel, 
with  hard  rubber  guards,  b,  b,  fitted  on  to  prevent  the 
hand  from  slipping  against  the  live  metal.  Back  of  these 
rings,  tape  is  applied  to  make  up  the  size  wanted.  It  will 
be  seen  that  the  end  of  the  wire  at  a,  takes  the  form  of  a 
scraper,  and  with  it  a  road  to  bright  metal  can  easily  be 


made  through  grease  or  dirt.  The  other  terminal,  c,  is 
forged  to  a  different  shape.  It  is  more  like  a  section  of 
knife  blade,  and  when  rubbed  back  and  forth  on  a  piece 
of  metal,  it  will  dig  for  itself  a  little  channel  leading  down 
to  solid  metal.  To  assist  it,  the  edge  of  the  tool  is  cut 
with  file  teeth,  so  that  metal  covered  with  rust,  or  hard 
oxide  can  be  made  bright. 


Notes  on  Power  Station  Economy. 

By  Geo.  H.  Davis. 

Economies  of  engineering  have  become  so  universally 
studied  and  applied  that  the  idea  has  almost  become 
synonymous  with  engineering  itself.  The  first  questions 
to  arise  are:  Will  it  pay?  How  much  will  it  pay?  What 
will  pay  better?  We  are  not  looking  for  the  artistic  as  a 
primary  consideration,  neither  do  we  put  serious  thought 
on  some  complicated  machine  merely  for  the  amusement 
of  the  masses.  Economy,  durability  and  simplicity  are 
the  principal  elements  of  good  design,  and  after  these  a 
reasonable  amount  of  ornamentation  is  desirable.  Sim- 
plicity, however,  when  not  gained  at  the  expense  of  the 
highest  efficiency  and  utility  of  the  machine  is  the  corner- 
stone of  success  both  in  men  and  mechanisms. 

It  is  probably  true  that,  in  the  6,000,000  H.  p.  being 
constantly  consumed  in  the  United  States  in  the  railway, 
lighting,  factory  and  mill  interests,  the  coal  consumption 
per  horse  power  per  hour  might  be  reduced  one-third  in 
amount  by  careful,  close  calculation  and  originality  in  de- 
sign. The  interest  on  the  extra  cost  of  the  best  will  never 
exceed  or  even  approach  the  operating  expenses  resulting 
from  cheap  equipments,  and  it  is  obviously  bad  economy 
that  continues  to  operate  an  old  and  wasteful  plant  when 
the  extra  operating  expenses  over  those  of  the  new  and 
modern  design  will  pay  more  than  the  interest  and  depre- 
ciation on  the  cost  of  the  new. 

Studying  carefully  the  tests  which  have  been  made 
of  power  during  the  past  four  years,  it  is  found  first  in 
the  smaller  electric  light  plants  that  45  per  cent,  of  the 
number  which  have  been  tested  run  at  such  a  fearful  waste 
of  fuel,  labor  and  repairs,  that  extra  operating  expenses 
would  much  more  than  pay  the  interest  and  depreciation 
on  the  cost  of  a  new  equipment.  The  causes  for  this  are 
many  and  distributed  over  almost  every  part  of  the  plant. 
The  older  equipments  are  almost  universally  non-condens- 
ing, having  exceedingly  small  units,  high  speed,  counter- 
shafts, inefficient  boilers,  engines  and  generators.  The 
piping  system  consists  merely  of  a  main  extending 
from  boiler  to  engine  poorly  placed  and  poorly  covered; 
the  drips,  if  taken  account  of,  are  discharged  into  the  at- 
mosphere. The  arrangements  for  coal  handling  and  dis- 
charge of  ashes  are,  in  many,  of  the  most  primitive  sort. 

However,  these  plants  were  built  when  the  business 
was  new  and  many  of  the  installments  were  made  as  an 
experiment  by  manufacturers,  capitalists  and  engineers. 
Small  generators  were  the  only  ones  that  could  be  pur- 
chased. They  were  wound  for  exceedingly  high  speeds 
and  low  voltages,  the  magnetic  leakage  in  some  types 
being  as  high  as  50  per  cent.  Armature  reactions,  eddy 
currents,  narrow  limits  for  neutral  points,  excessive  spark- 
ing, hot  armatures  and  hot  bearings  are  some  of  the  disa- 
greeable things  that  engineers  in  such  stations  have  to 
contend  with.  Next  to  the  generator  is  the  narrow,  thin 
belt  running  at  high  speeds  between  short  centers,  with 
a  slip  of  from  2  to  5  per  cent,  from  actual  tests.  The 
countershafting  alone  is  a  considerable  source  of  loss 
even  if  the  best  designed  bearings  on  the  best  of  founda- 
tions are  used.  In  a  recent  test  of  one  of  the  most  care- 
fully managed  lighting  plants  of  the  old  type,  using  a 
countershaft  and  small  units,  it  was  found  that  the  total 
efficiency  from  engine  cylinders  to  generator  brushes  was 
62.2  per  cent.,  and  that  the  loss  due  to  countershafting 
and  belts  was  14.8  per  cent. 

Some  lighting  franchises  would  not  pay  however 
economical  the  power  plant  might  be,  and,  therefore,  the 
owners  seek  to  close  up  the  business  with  the  least  possi- 
ble loss,  which  they  consider  would  be  best  effected  by 
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wearing  out  such  machinery  as  they  may  have  on  hand. 
The  majority  of  railway  and  lighting  plants  are  profitable, 
and  with  better  economy  the  dividends  might  be  corre- 
spondingly increased,  and  it  is  with  these  that  we  have  to 
deal. 

The  following  simple  arithmetical  calculation  will 
show  the  gain  in  operating  expenses,  by  reducing  the 
coal  consumption  one-quarter  pound  per  horse  power  per 
hour:  In  a  plant  using  2,500  h.  p..  driving  twenty-one 
hours  of  the  day,  on  a  coal  consumption  of  two  pounds 
per  horse  power  per  hour,  we  have  a  total  of  105,000  lbs. 
per  day.  With  a  coal  consumption  of  1.75  lbs.  per  horse 
power  hour,  we  have  a  total  of  91,875  lbs.,  or  a  difference 
of  6.5  tons.  At  $2.50  per  ton,  an  annual  saving  of  nearly 
$6,000  would  be  effected,  which  would  pay  the  interest  at 
6  per  cent,  on  an  investment  of  nearly  $100,000.  At  a  coal 
consumption  of  2.75  lbs.  per  horse  power  per  hour,  which 
is  often  the  actual  figure,  we  have  an  annual  expenditure 
of  nearly  $24,000  more  than  is  necessary,  or  the  interest 
at  6  per  cent,  on  a  plant  costing  nearly  $400,000. 

No  account  is  here  taken  of  theextra  water  consump- 
tion which  is  often  taken  from  city  mains  at  consid- 
erable cost.  Then,  too,  a  plant  arranged  in  large  units  in 
minimum  space  requires  from  25  to  40  per  cent,  less  in 
the  cost  of  labor  in  attendance. 

Generally,  in  operating  mills  and  power  plants,  we 
know  the  cost  of  production  of  power  by  daily  records 
kept,  but  this  is  only  a  test  of  the  plant  as  a  whole.  If  it 
be  uneconomical  in  the  consumption  of  fuel  and  water, 
there  may  be  a  hundred  small  and  more  or  less  obscure 
parts  that  might  unitedly  or  individually  cause  the  waste. 
Of  course,  the  boilers  and  engines  are  the  principal  con- 
siderations, but  assuming  that  these  are  in  perfect  condi- 
tion, so  far  as  their  peculiar  design  will  permit,  then  there 
are  details  in  steam  fitting  and  auxiliary  parts,  which  if 
not  in  place  or  in  bad  order,  may  entirely  destroy  the 
economy  which  might  otherwise  be  attained. 

There  are  certain  parts  in  steam  fitting  which  cannot 
with  economy  be  left  out.  In  an  experiment  extending 
over  a  considerable  period  of  time,  while  a  large  plant 
was  being  completed,  it  was  observed  that  the  addition 
of  live  steam  coils  in  the  receivers,  complete  pipe  cover- 
ing, an  auxiliary  heater,  and  return  of  all  drips  to  the 
boilers,  reduced  the  coal  consumption  from  seven  to  five 
pounds  per  car  mile. 

Again  the  change  of  valve  setting  in  engines,  after  a 
careful  study  of  cards  taken,  resulted  in  a  saving  of  10 
per  cent,  of  the  usual  coal  consumption.  The  most  eco- 
nomical points  of  cut-off  and  compression  can  never  be 
determined  by  mere  inspection.  Calculations  based  on  a 
tnorough  knowledge  of  the  particular  design  of  engine  in 
question  are  always  most  satisfactory. 

The  many  things  that  can  be  determined  from  indi- 
cator cards  alone  give  one  the  best  clue  to  the  internal 
workings  and  faults  of  an  engine.  It  is  no  great  trouble 
to  take  a  set  of  cards,  and  a  few  hours'  study  of  the  same 
will  often  result  in  a  saving  equal  to  the  engineer's  wages. 
The  outside  mechanical  operations  are  usually  wrell  cared 
for  because  defects  there  are  apparent  to  any  unskilled 
assistant.  Pipe  covering  is  frequently  defective  when  put  in 
place,  and  an  afternoon's  work  with  two  calorimeters  will 
serve  to  show  just  what  the  loss  is,  and  it  may  be  found 
that  the  extra  condensation,  if  saved,  would  more  than  pay 
the  interest  on  a  perfect  piece  of  work.  It  is  well  known, 
with  a  given  pressure  of  steam,  what  the  condensation 
should  be  in  the  bare  pipe  and  also  that  perfectly  covered. 

No  station  equipment  is  complete  without  a  full  set  of 
testing  instruments.  Their  cost  is  but  a  trifle  as  compared 
with  the  resulting  saving  due  to  their  intelligent  use. 
Among  the  instruments  that  are  most  valuable  are  a  full 
set  of  the  best  indicators;  cheap  ones,  like  cheap  watches, 
are  worse  than  useless;  a  set  of  well  calibrated  thermom- 
eters reading  from  o  to  600  degs.,  also  a  pyrometer,  two 
calorimeters,  preferably  one  separating  and  one  throttling 
watermeter,  a  tank  with  condensing  coil  for  measuring 
hot  water,  a  standard  pressure  and  vacuum  gauge. 

A  frequent  analysis  of  the  flue  gases  is  a  source  of 
economy.  Different  grades  of  fuel  require  different  quan- 
tities of  air  for  complete  combustion,  and  no  one  can  tell 


by  the  mere  inspection  of  a  furnace  whether  combustible 
gases  are  disappearing  through  the  chimney  or  whether 
an  unnecessary  amount  of  air  is  being  drawn  into  the 
furnace  to  help  in  condensation.  The  apparatus  neces- 
sary for  a  complete  test  of  flue  gases  need  not  cost  $5, 
and  if  used  will  save  hundreds  of  dollars. 

Boiler  incrustation  often  causes  great  heat  loss,  and 
in  using  bad  water  it  is  a  great  worry  with  the  managing 
engineer  to  know  what  to  do.  Compounds,  as  a  rule,  are 
valueless,  and  often  produce  chemical  reactions  with  every 
kind  of  metal  in  the  piping  system.  Generally  speaking, 
frequent  mechanical  cleaning  of  boilers  outside  and  inside 
is  the  only  reliable  process.  Refined  kerosene  will  assist 
in  the  work  by  preventing  scale  from  clinging  to  the 
water  contact  surfaces,  and  much  of  the  sediment  is  thus 
taken  to  the  mud  drums  automatically. 

Every  station  should  also  have  a  simple  oil  testing 
outfit,  because  consignments  of  oil  vary  greatly  among 
themselves  and  are  very  different  from  samples  submitted, 
and  it  is  a  very  bad  practice  to  "  try  "  oil  on  a  costly 
engine.  One  may  by  this  means  detect  poor  lubricants, 
but  the  machine  is  often  badly  injured  in  the  process. 

A  chief  engineer  of  a  power  plant  should  be  a  busy 
man.  It  is  a  small  part  of  his  duty  to  see  that  assistants 
are  attending  to  their  ordinary  work,  that  the  floor  is 
clean,  the  polished  work  bright,  all  steam  leaks  repaired 
and  that  the  engines  don't  pound;  anyone  can  do  this. 
There  is  a  standard  of  economy  which  is  remarkably  high 
in  the  best  designed  modern  plants,  and  no  one  can  reach 
it  either  in  the  design  or  operation  unless  he  really  knows 
his  business  and  is  a  constant  student  of  the  situation. 

No  operating  engineer  can  make  a  poorly  designed 
plant  economical,  but  if  a  plant  has  in  its  design  and  con- 
struction the  best  that  is  known  and  used  at  present,  there 
should  be  an  electrical  horse  power  delivered  at  the  switch- 
board on  the  consumption  of  two  pounds  of  combustible 
per  hour. 

Engineering  problems  of  to-day  are  solved  neither 
by  the  learned  scientists  who  have  devoted  their  entire 
lives  to  laboratory  and  mathematical  research,  nor  by 
practical  men  without  scientific  knowledge,  but  by  men 
who  have  served  as  apprentices  in  engineering  work, 
later  becoming  educated  in  their  chosen  branches,  either 
in  the  technical  schools  or  through  private  study,  and 
finally  entering  the  profession  with  the  best  that  scientific 
research  can  give  and  much  that  experience  can  teach. 
It  is,  therefore,  no  easy  thing  to  make  startling  improve- 
ments on  the  best  that  is  known  and  used.  However,  in 
the  multitude  of  details  which  enter  into  all  engineering 
questions  and  usually  governed  by  local  conditions,  there 
is  always  great  opportunity  for  betterment,  and  through 
the  improvement  of  these  we  bring  a  plant  to  a  standard 
of  economy  otherwise  impossible. 


Transfers  in  New  York  City. 


The  consolidation  of  seven  of  the  largest  street  rail- 
way corporations  in  New  York  City  into  the  Metropolitan 
Street  Railway  Company,  and  the  close  affiliation  of  this 
company  with  others  through  the  agency  of  the  Metro- 
politan Traction  Company,  have  brought  about  substan- 
tial benefits  to  the  citizens  of  New  York.  The  company 
has  introduced  such  a  complete  system  of  transfers  that  a 
person  boarding  its  cars  at  any  point  can  be  transferred, 
with  one  or  two  exceptions,  to  any  point  on  its  lines,  and 
can  ride  for  a  distance  of  ten  miles — all  for  the  sum  of 
five  cents.  In  other  words,  the  consolidation  has  accom- 
plished the  following  striking  results: 

First.  Three  main  through  routes  from  the  lower  end 
of  the  city  to  Harlem  have  been  established,  one  of  these 
three  routes  being  already  equipped  for  cable  operation. 

Second.  It  is  proposed  to  extend  certain  of  these 
lines  to  the  extreme  northern  limits  of  the  city  and  to 
thus  make  it  possible  for  a  passenger  to  ride  from  the  Bat- 
tery to  Kingsbridge,  a  distance  of  sixteen  miles  for  the 
one  five  cent  fare. 

Third.  Another  through  cable  line  is  building  on 
Lexington  Avenue  on  the  hast  Side,  to  connect  with  the 
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Broadway  system  at  23d  Street,  and  with  the  Union  Rail- 
way Company's  electric  lines  in  the  annexed  district. 

Fourth.  The  "Belt  Line"  and  numerous  crosstown 
lines  running  from  the  Brooklyn  Bridge  and  various 
ferries  on  the  East  and  West  Sides  below  59th  Street  are 
operated  as  feeders  to  the  north  and  south  lines,  and 
transfers  are  granted  at  the  one  fare. 

In  the  words  of  the  New  York  Sun  :  "It  is  impossi- 
ble to  overestimate  the  importance  to  the  traveling  public, 
particularly  in  a  city  of  the  shape  of  New  York,  of  such  an 
economic  factor  as  exists  in  a  five  cent  fare  as  opposed  to 
a  ten  cent  fare.  There  are  300  days  of  travel  in  every 
year  for  a  vast  majority  of  our  people,  and  300  days  means 
$30  of  economy." 

The  Metropolitan  Street  Railway  Company  operates 
seventeen  distinct  lines,  and  transfers  passengers  at 
thirty-one  points  on  its  system.  It  prints  thirty-seven 
Stedman  transfer  tickets,  all  of  which  are  given  out  by 
conductors,  while  on  the  Broadway  line  transfer  agents 
are  stationed  at  several  points,  provided  with  small  cards 


The  Columbus  Avenue  Cable  Railway. 


The  Columbus  Avenue  cable  railway  will  be  put  in 
operation,  it  is  hoped,  the  first  week  in  December.  The 
track  construction  is  practically  completed  and  all  that 
remains  to  be  done  is  to  finish  the  work  of  reconstruction 
at  the  power  station  and  lay  the  cable  in  place.  The 
cable  will  be  driven  from  the  power  station  of  the  com- 
pany, corner  of  50th  Street,  51st  Street  and  Sixth  Avenue, 
the  one  formerly  used  for  operating  the  uptown  section 
of  the  Broadway  cable  line.  Its  use  for  this  purpose  has 
been  given  up  for  several  months,  the  Broadway  system 
being  operated  entirely  from  the  Houston  Street  station. 
The  station  and  the  type  of  yokes  used  have  been  illus- 
trated and  described  in  former  issues  of  the  Street  Rail- 
way Journal.  We  present  on  this  page  an  engraving 
of  the  type  of  car  adopted  as  standard  by  the  Metropoli- 
tan Street  Railway  Company  for  its  Broadway,  Columbus 
Avenue  and  Lexington  Avenue  lines.  All  the  new  cars 
on  these  lines  will  be  similar  to  that  shown,  the  route  of 
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instead  of  the  Stedman  ticket.  The  transfer  tickets  are 
not  registered,  but  are  turned  in  on  each  trip,  and  a  com- 
plicated but  highly  efficient  system  of  checking  up  the 
transfers  at  the  office  prevents  their  misuse. 

The  company  began  to  perfect  its  system  and  to 
issue  transfers  in  1887.  In  the  first  year,  the  number  of 
transfers  issued  daily  was  about  3,000.  In  1888,  the  trans- 
fer business  was,  in  round  figures,  1,000,000  passengers;  in 
1889,  2,000,000;  in  1890,  2,225,000;  in  1891,  2,500,000;  in 
1892,  2,800,000;  in  1893,  3,150,000,  and  in  1894,  when  the 
many  transfer  stations  were  established,  the  figures  have 
already  reached  the  enormous  total  of  7,000,000.  In 
1895,  it  is  estimated  that  from  12,000,000  to  15,000,000 
transfers  will  be  issued. 


A  New  Street  Railway  Association  in  Georgia. 

The  meeting  of  the  American  Street  Railway  Associ 
ation  in  Atlanta  is  already  bringing  about  excellent  re- 
sults in  the  cultivation  of  a  more  fraternal  feeling  among 
the  South.  A  few  prominent  Southern  presidents  met 
quietly  at  the  Kimball  House,  in  Atlanta,  immediately 
after  the  Convention,  and  appointed  a  committee  to  take 
steps  to  organize  a  state  association  in  Georgia,  the  com- 
mittee being  composed  of  Joel  Hurt,  president  of  the 
Atlanta  Consolidated  Street  Railway  Company  and  of  the 
American  Street  Railway  Association,  Col.  D.  B.  Dyer,  of 
Augusta,  and  Jack  King,  of  Rome.  It  is  needless  to  say 
that  this  association  will  be  cordially  welcomed  by  all 
similar  organizations  which  are  becoming  so  numerous. 


the  car  being  indicated  by  a  triangular  sign  on  the  roof 
adjustable  from  the  interior  of  the  car. 

The  car  bodies  are  being  furnished  by  the  John 
Stephenson  Company,  Ltd.,  and  are  of  the  "  Broad  way" 
type,  which  has  been  described  in  these  columns,  two  of 
the  characteristics  of  which  are  wide  aisles  and  platforms. 
The  cars  will  be  lighted  by  Pintsch  gas.  Folding  gates 
are  used  to  enclose  the  inside  of  the  platforms. 

The  cars  are  mounted  on  Peckham  improved  extra 
long  6  E  trucks,  which  have  been  adopted  by  the  Metro- 
politan Street  Railway  Company  as  its  standard. 


The  street  railway  mail  service  has  been  introduced 
into  Pittsburgh,  the  first  branch  put  in  operation  being  on 
the  main  line  of  the  Duquesne  Traction  Company,  on 
November  11.  The  east  end  office  receives  fourteen  dis- 
patches from  the  main  office  and  two  direct  from  Pennsyl- 
vania Railroad  trains,  and  sends  out  eleven  dispatches  to 
the  main  office  and  two  direct  to  the  trains.  The  as- 
sistant superintendent  of  the  mail  service  says  that  the 
department  intends  to  place  regular  mail  cars  on  the  Du- 
quesne line,  on  which  route  agents  will  distribute  mails  in 
transit  to  the  suburban  post  offices.  It  has  also  been  de- 
cided to  put  boxes  on  the  cars  of  the  principal  lines. 

At  the  request  of  the  post  office  department,  the  Pitts- 
burgh, Allegheny  &  Manchester  Traction  Company  has 
submitted  a  map  showing  its  facilities  for  carrying  the 
mails  to  Sharpsburg,  Etna  and  Millvale.  Maps  of  the 
West  End  and  Second  Avenue  lines  with  their  connec- 
tions have  also  been  prepared. 
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Kinks  in  Station  and  Railway  Practice. 


From  F.  M.  Leland,  superintendent  of  the  Oakland, 
San  Leandro  &  Haywards  Electric  Railway,  of  Oakland, 
Cal.,  we  have  received  several  practical  ideas.  The  com- 
pany has  recently  built  in  its  machine  shop  a  small  air 
pump,  to  be  used  in  blowing  out  armatures  when  they 
are  brought  in  to  be  overhauled.  A  forty  pound  blast 
has  been  found  to  do  the  work  much  better  than  the  old 
fashioned  bellows.  Armature  thrust  plates  have  been 
found  to  be  too  weak,  and  specially  heavy  plates,  with 
ribs,  have  been  manufactured  in  the  shops  to  replace  the 
original  plates.  The  company  uses  and  likes  the  Crossley 
rope  brakes.  The  standard  axle  is  3^  ins.  in  diameter. 
No  passes  are  issued,  the  employes  and  officials  only  rid- 
ing free. 

The  company's  run  cards  are  arranged  with  great 
care,  are  neatly  printed,  and  contain  a  number  of  inter- 
esting features.  The  motorman's  inspection  sheet  is 
worthy  of  reproduction. 

MOTORMAN'S  INSPECTION  SHEET. 

OAKLAND,    SAN    LEANDRO    &    HAYWARDS     ELECTRIC     RAILWAY  CON- 
SOLIDATED. 

Run  No.   No  Car  

Date  Name  

Condition  of  Cap  

"        "  Coat  

"  Vest  

"        "  Pants  

General  Appearance  of  Man  

"  "  Car  

Position  of  Badge  

Condition  of  Brakes  

"  Trolley  

"  Rheostat  

'  •  Motor  

What  Kind  of  Watch?  

Is  his  Time  Correct?  

Has  Motorman  got  Dope?  

"   Oil  in  Torch?  

Has  Car  a  Proper  Link?  

Has  Employee  Proper  Time  Card  for  this  Run?  

Remarks  


Inspected  by 

REGISTERING  FARES  AND  TRANSFERS. 

The  Buffalo  Railway  Company  uses  two  registers  in 
its  cars,  one  for  cash  fares  and  tickets,  and  the  other  for 
three  cent  fares  and  transfers.  F.  O.  Rusling,  superintend- 
ent, reports  that  this  method  of  keeping  account  of  the 
number  of  passengers  in  the  cars  is  very  satisfactory.  No 
employe  or  policeman  rides  upon  his  badge.  The  con- 
ductor gets  something  from  every  person  in  the  cars,  and 
registers  every  fare,  ticket  or  transfer  as  received. 

IMPROVEMENTS  IN  CLEVELAND. 

J.  B.  Hanna,  secretary  and  treasurer  of  the  Cleveland 
City  Railway  Company,  writes  us  as  follows: 

"Our  latest  idea  is  to  fit  up  a  special  car,  to  be  used 
as  a  car  for  our  directors  and  officers,  and  also  to  rent  to 
parties  for  an  afternoon  or  evening.  We  believe  it  will 
be  a  paying  venture.  Our  lines  are  now  long,  compared 
with  what  they  used  to  be,  reaching  out  into  the  country  in 
pleasant  districts,  and  the  rides  are  attractive,  aside  from 
the  novelty. 

"Both  the  nine  inch,  ninety  pound  and  the  six  inch, 
seventy-eight  pound  girder  rails,  spiked  directly  to  the 
ties,  laid  two  and  three  years  ago,  still  stand  up. 

"The  everyday  operation  of  our  power  plant  con- 
vinces us  that  the  marine  boilers  and  triple  expansion 
engines  are  economical  to  a  degree  beyond  our  expecta- 
tions or  figures  claimed  for  them.  We  are  just  as  well 
pleased  with  the  direct  connected  generator  in  this  plant. 
The  dangerous  results  predicted  by  those  opposed  to  this 
type  have  never  been  experienced.  In  a  run  of  two  years  we 


have  never  burned  out  or  short  circuited  a  machine.  The 
strains  predicted  on  the  engines,  on  account  of  the  varia- 
tion of  loads,  have  not  bothered  us  at  all.  The  more  we 
see  of  this  the  more  thoroughly  we  are  convinced  that 
our  pioneer  work  in  this  field  has  been  demonstrated  a 
success."  (The  plant  referred  to  by  Mr.  Hanna  was  illus- 
trated in  the  March,  1893,  issue  of  the  Street  Railway 
Journal. — Ed.) 

a  convenient  turntable  for  a  car  house. 

A  convenient  turntable,  which  can  be  placed  in  car 
houses  without  cutting  the  floor,  is  in  use  in  some  of  the 
car  houses  of  the  Metropolitan  Street  Railway  Company, 
of  New  York.  It  was  designed  by  Thomas  Millen,  master 
mechanic  of  the  company,  and  is  easily  constructed.  A 
sketch  of  one  of  these  tables  is  shown  in  the  accompany- 
ing engraving. 

The  table  consists  of  a  frame  of  channel  iron.  The 
side  members  are  three  inch  angle  bars  with  supporting 
trusses  using  a  three-quarters  inch  rod.  On  the  horizontal 
flange  of  these  angle  bars  is  riveted  a  strip  of  iron  upon 
which  the  car  wheels  run.  The  center  girder  is  made  of  a 
six  inch  I  beam  with  two  three  inch  angle  irons  riveted  to 
it,  as  shown  in  the  engraving.    The  upper  flanges  of  the 


SURFACE  TURNTABLE. 


I  beam  are  planed  off  at  the  ends,  so  that  the  side  frames 
rest  on  the  center  web.  At  their  ends  the  side  bars  are 
connected  by  means  of  one  and  a  half  inch  angle  bars, 
and  to  the  center  girder  by  two  inch  angle  bars. 

The  under  side  of  the  central  truss  is  provided  with 
a  boss  which  fits  into  a  socket  bolted  into  the  floor.  A 
circular  track  about  four  feet  in  greatest  diameter  is  pro- 
vided for  the  turntable  to  slide  upon.  Inclined  blocks 
which  rest  on  the  rail  permit  the  car  wheels  to  mount 
the  turntable. 

The  chief  advantage  of  this  table  is  that  it  can  be 
moved  from  any  part  of  the  car  house  to  another,  as  oc- 
casion requires,  it  being  easily  lifted  by  two  men.  It  is 
also  very  cheap  to  construct. 

CAST  IRON  TROLLEY  WHEELS. 

Cast  iron  trolley  wheels  have  been  in  use  for  some 
time  on  the  line  of  the  Dallas  (Tex.)  Rapid  Transit  Rail- 
way of  which  George  D.  Hartson  is  superintendent.  Mr. 
Hartson  writes  that  while  the  wheels  do  not  show  any 
great  difference  in  the  first  cost  compared  with  brass 
wheels,  they  have  much  longer  wearing  qualities,  and  they 
do  not  wear  the  trolley  wire  any  more  than  brass,  nor  do 
they  heat  any  more  than  when  made  of  the  latter  metal. 

Mr.  Hartson  has  also  been  employing  a  wooden  line 
insulator  or  hanger  between  the  trolley  wire  and  span 
wire.  The  wood  employed  is  bois  d'arc  which  is  plenti- 
ful in  that  part  of  Texas.  It  is  a  hard,  close  grained 
wood.  The  insulator  is  turned  in  a  lathe  to  the  shape  of 
of  the  regular  bell  hanger  and  after  being  well  filled  with 
P.  &  B.  paint  is  slipped  down  on  the  bolt  of  the  trolley 
wire  clip  and  is  wired  to  the  span  wire  with  a  tie  wire  in 
the  same  way  as  a  feed  wire  is  fastened  to  a  glass  insula- 
tor. The  cost  of  the  wooden  insulator  is  about  twelve 
cents. 
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POWER  HOUSE  CURVES. 

O.  M.  Rau,  electrician  of  the  Milwaukee  (Wis.)  Street 
Railway  Company,  sends  us  power  station  blanks  used  by 
his  company,  and  intended  to  furnish  to  the  executive 
officers  a  current  history  of  the  day's  operation.  Reports 
of  this  kind  are  highly  interesting,  showing  the  effect  that 
special  days  have  on  the  operation  of  a  road,  and  being — 
with  the  summary  of  results  which  usually  accompanies 
these  blanks — an  excellent  check  on  the  operating  force 
at  the  station.  Mr.  Rau  believes,  and  with  reason,  that 
the  graphical  system  is  the  best  for  a  quick  understanding 
of  results.  It  requires  but  little  practice  to  be  able  to 
trace,  in  the  curves,  the  effect  of  special  incidents  of  the 
day,  such  as  the  delay  of  cars  by  accidents,  excursions, 
baseball  games,  etc.;  and  by  comparing  "cards"  from 
month  to  month  the  general  condition  of  the  feed  wire 
and  return  circuits  can  often  be  learned  and  steps  taken 
to  prevent  the  gradual  increase  in  resistance  due  to  dete- 
riorating contacts.  The  crying  need  of  the  hour,  how- 
Load  Diagram  of  River  St.  Power  House. 
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ever,  is  a  thoroughly  practical  self  registering  current  and 
wattmeter  adapted  for  a  continuous  "indication  "  of  the 
station  output,  so  that  "  plotting "  with  all  its  crudities 
and  inaccuracies  may  be  made  unnecessary. 

ARMATURES,  LIGHTNING  ARRESTERS,  ETC. 

S.  Roy  Wright,  superintendent  of  the  West  End 
Street  Railway  Company,  of  Denver,  Colo.,  says: 

"  On  our  Sprague  No.  6  motors  we  have  made  the 
field  terminals  with  a  double  turn  or  bend,  both  turns 
being  well  tied  down  to  the  field,  so  that  if  the  terminals 
should  break  off,  as  frequently  happens,  the  inside  turn 
would  still  remain,  and  another  terminal  can  be  soldered 
on,  without  having  to  take  off  and  unwind  the  field  to  get 
at  the  end  of  the  wire.  We  use  strong  sheet  brass  instead 
of  thin  ribbon  copper  for  connections,  and  instead  of  one 
strand  of  fine  flexible  cord  we  use  No.  7  B.  &  S.  copper 
cable  for  connections  between  the  fields.  On  the  arma- 
tures we  use  sheets  of  thin  mica  to  insulate  between  the 
layers  of  wire,  heavily  shellacing  the  ends  of  the  armature 
only.  We  then  bake  until  quite  dry.  For  bands  we  use 
a  heavier  wire,  and  have  fewer  armatures  burn  out  now 
than  has  been  the  case  before.  We  connect  the  armature 
wires  direct  to  the  commutator  bars,  having  discarded 
flexible  connections,  as  we  find  that  by  giving  the  wire  a 


loop  back  we  get  better  results  than  when  we  used  straight, 
flexible  or  other  methods  of  connection.  Our  armatures 
are  baked  by  electricity  in  a  simply  constructed  heater  of 
our  own  design,  and  we  find  this  method  more  satisfact- 
ory than  the  use  of  steam  coils.  We  make  all  our  own 
commutators,  using  soft  copper  for  the  bars,  and  micanite 

Load  Diagram  of  River  St.  Power  House. 


for  insulating.  We  then  heat  and  screw  up  the  bars^ alter- 
nately two  or  three  times  to  get  them  well  in  place  and 
tight.  The  brush  holders,  rocker  arms,  contact  buttons, 
etc.,  we  have  cast  and  dress  them  ourselves.  We  make 
our  brush  holder  insulators  out  of  a  composition  of  saw- 
dust and  glue  pressed  very  hard,  and  find  them  more  sat- 
isfactory and  much  cheaper  than  vulcanite. 

"The  lightning  arresters  on  our  switchboard  we 
have  altered  and  increased  in  number,  one  arrester 
having  two  wires  from  the  bus  bar  to  a  water  resistance, 
a  zinc  plate  in  this  being  connected  by  wire  to  the  pump 
of  the  artesian  well.  The  circuits  are  broken  by  four  sets 
of  sharp  pointed  carbons  held  as  close  together  as  we  can 
place  them  without  touching  one  another.  As  lightning 
passes  from  one  carbon  to  the  other  a  plug  is  drawn  to 
break  the  following  arc.  We  think  that  by  having  pointed 
carbons  close  together  lightning  of  a  lesser  voltage  will 
cross  than  would  be  the  case  with  flat  or  smooth  surfaces 
a  little  further  apart.  We  have  also  put  one  new  light- 
ning arrester  on  the  switchboard  so  that  we  might  have 
three  in  line  on  the  bus  bar  in  addition  to  those  previous- 
ly up,  that  is,  one  on  each  of  the  feed  wires.  These  were 
through  fuse  wires  with  the  circuit  broken  by  circular 
carbons,  and  worked  well  enough  until  a  severe  stroke  of 
lightning  blew  out  the  fuse  wires.  Then  we  had  to  wait 
until  they  were  replaced,  and  replacing  them  was  not 
always  a  pleasant  thing  to  do  during  a  heavy  storm. 

"We  have  put  up  electric  signal  lights  operated  by  the 
cars  on  the  curves  with  single  track,  where  the  motorman 
cannot  see  the  approaching  car,  aud  we  find  that  they 
work  most  satisfactorily  " 

USES  FOR  OLD  STREET  CARS. 

Under  the  above  title  the  Boston  Transcript  gives  an 
interesting  account  of  Yankee  enterprise  in  Cambridge, 
Mass.  While  the  West  End  road  was  considering  where 
to  dump,  burn  or  otherwise  dispose  of  its  old  horse  cars 
at  minimum  expense,  a  Mr.  Sturtevant  quietly  stepped  in 
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and  bid  for  thirty-six  of  them.  The  price  is  not  named, 
but  he  got  all  he  wanted.  Then  he  adroitly  put  one  in  a 
friend's  back  yard  in  Brighton,  and  told  the  children  they 
might  use  it  for  a  play  house.  Never  were  children  more 
permanently  pleased  at  a  new  toy.  They  sat  up  nights 
to  use  the  car.  Other  little  folks  came  for  miles,  peered 
through  the  fence,  went  home  and  teased  for  a  street  car 
to  such  an  extent  that  a  demand  was  immediately  created. 
In  a  few  days  Mr.  Sturtevant  began  to  make  sales.  The 
amount  of  amusement  obtained  for  five  or  ten  dollars  per 
car  was  more  than  had  ever  been  within  the  power  of 
parents  to  provide  before.  Other  uses  for  the  cars  began 
to  be  suggested.  One  purchaser  concluded  to  turn  his 
into  a  hen  house;  a  contractor  pays  his  men  every  Satur- 
day night  from  an  old  car;  one  man  has  turned  his  into  a 
carpenter  shop  for  his  boy;  another  car  furnishes  a  club 
house  for  young  men,  the  lamps  being  useful  (as  well  as 
the  curtains)  when  card  playing  is  on  the  tapis.  Alto- 
gether, it  would  seem  from  the  Transcript  article  that 
suburban  Boston  has  gone  car  hunting  with  a  vengeance, 
and  that  one  of  the  minor  problems  of  electric  railway 
operation  bids  fair  to  be  solved. 

AN  EMERGENCY  CUT-OUT  FOR  CORLISS  ENGINES. 

Our  illustration  shows  an  extremely  simple  and 
effective  device  designed  by  W.  H.  Goodwin,  chief 
engineer  of  the  power  station  of  the  Atlantic  Avenue 
Railway  of  Brooklyn,  for  quickly  shutting  off  steam  from 
Corliss  engines  in  cases  of  emergency.  With  this  device 
the  dash  pots  can  instantly  be  released,  thus  shutting  off 
all  steam,  without  unhooking  or  closing  the  throttle  of 
the  engine. 

It  is  entirely  independent  of  the  governor,  and  con- 


EMERGENCY  CUT-OUT  FOR  CORLISS  ENGINE. 

sists  of  a  horizontal  bracket  attached  to  the  inside  of  the 
bonnet  of  the  admission  valve  by  two  small  studs. 
Pivoted  to  the  end  of  this  bracket  is  a  bell  crank  lever, 
one  arm  of  which  is  attached  to  a  horizontal  rod,  which 
operates  a  cam  attached  to  the  wrist  pin.  The  lower  side 
of  the  cam  is  provided  with  a  boss,  which  is  designed  to 
engage  and  release  the  latch  of  the  dash  pots.  A  vertical 
rod  is  attached  to  the  other  arm  of  the  bell  crank  lever, 
and  extends  down  to  the  floor  where  it  is  connected  to  a 
Y.  A  horizontal  rod  extends  from  this  Y  to  the  rear 
end  of  the  cylinder. 

To  operate  the  device,  all  that  is  required  is  a  slight 
pressure  of  the  foot  on  the  floor  lever  which,  through  its 
connections,  operates  the  bell  crank  lever  and  throws  the 
cam  in  contact  with  the  latch  and  instantly  releases  the 
dash  pots. 

It  is  constructed  of  quarter-inch  brass  pipe,  and 
weighs,  complete,  less  than  five  pounds. 

In  large  power  stations  where  a  number  of  engines 
are  employed,  the  device  may  easily  be  arranged  to  be 
operated  by  electricity.  The  floor  levers  may  be  operated 
by  electro-magnets,  and  connection  made  to  a  keyboard 
at  the  chief  engineer's  desk,  so  that  in  case  of  emergency, 
the  engineer  may  instantly  shut  off  steam  from  any 
engine. 


EMPLOYE  S  BADGE. 


The  Houston  City  Street  Railway  Company  uses  the 
badge  illustrated  herewith.  It  consists  of  a  brass  holder 
with  card  on  which  is  written  the  name  of  employe  and 
date  of  expiration.  This  card  can  be  changed  as  often  as 
may  be  desired. 


Employe  of  this  Com- 
pany named  hereon,  while 
wearing  this  badge  in 
plain  view  on  hat,  cap  or 
left  breast,  is  entitled  to 
ride  free  on  cars  until  and 
including  date  stamped 
on  reverse  side. 


Street  Car  Ticket  for  Letter  Carriers. 


The  Rochester  Railway  Company — always  well  in 
advance  in  new  devices  for  fare  collecting — has  put  in  use 
a  special  ticket  for  letter  carriers,  arranged  for  the  pur- 
pose by  J.  H.  Stedman.  The  purpose  of  the  ticket  is  to 
enable  the  postal  authorities  to  get  the  full  benefit  of  the 
tickets  paid  for  by  the  Government  for  carriers.  The 
tickets  are  divided  into  two  classes,  one  for  the  morning 
routes  and  the  other  for  the  afternoon  and  evening  routes. 
Each  package  bears  the  carrier's  number,  and  when  given 
to  the  conductor  the  date  and  hour  are  punched.  The 
tickets  can  only  be  used  when  the  carrier  is  on  duty  and 
carrying  the  regulation  satchel.  The  conductor  punches 
out  the  month,  day  and  hour,  and  misuse  of  the  ticket 
can  thus  be  easily  detected  in  the  office. 


Street  Railway  Casualties. 


On  November  16,  a  boiler  exploded  in  the  street  rail- 
way power  house,  at  Elwood,  Ind.,  killing  one  man,  and 
doing  damage  to  the  extent  of  about  $60,000. 

The  new  building  of  the  Montreal  Street  Railway 
Company,  in  course  of  erection  on  Craig  Street,  collapsed 
on  November  9,  burying  several  workmen  in  the  ruins. 

The  South  Nashville  car  sheds  of  the  Nashville  (Tenn.) 
Electric  Railway  Company,  containing  nine  electric  cars, 
and  a  large  number  of  tools,  were  burned  on  November  4, 
the  loss  being  about  $19,000,  fully  insured. 

A  large  number  of  books  and  a  quantity  of  impor- 
tant papers  belonging  to  the  Third  Avenue  Cable  Com- 
pany, of  New  York,  were  destroyed  by  fire  on  November 
10,  and  the  general  offices  of  the  company  in  the  upper 
portion  of  the  building  were  badly  gutted. 

The  car  house  and  equipment  of  the  North  East 
Electric  Railway,  of  Kansas  City,  were  totally  destroyed 
by  fire  on  November  7.  Thirteen  electric  cars  were  de- 
stroyed. Two  new  car  bodies  were  saved.  The  loss  was 
$20,000,  fully  covered  by  insurance.  The  house  will  be 
rebuilt  at  once  and  new  cars  added   to  replace  the  old. 

A  Large  Electric  Railway  Combination. 


Plans  have  been  published  of  the  consolidation  of 
the  Second  Avenue  Traction  Company,  of  Pittsburgh, 
Pa.,  with  the  Braddock  &  Turtle  Creek,  Pittsburgh  & 
Homestead,  Glenwood  &  Dravosburg  and  McKeesport  & 
Reynoldstown  Passenger  Railway  Companies.  The  com- 
bination will  include  over  fifty  miles  of  electric  railway, 
and  will  connect  McKeesport  and  other  cities  mentioned 
with  Pittsburgh.  The  company  intends  to  establish  a 
pleasure  resort  on  the  line  of  the  route,  which  will  com- 
prise some  thirty-five  acres.  The  line  will  cross  the 
Monongahela  River  at  two  points. 
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An  Important  Legal  Decision  Sustaining  the 
Trolley  System. 


Judge  Barker,  of  the  Supreme  Court  of  Massachu- 
setts, has  recently  rendered  an  important  decision  in  a  suit 
to  test  the  legality  of  the  overhead  single  trolley  electric  sys- 
tem brought  by  private  parties'  residing  on  Garden  Street, 
in  Cambridge,  Mass.,  against  the  West  End  Street  Rail- 
way Company.  The  plaintiffs  asked  that  the  company 
be  enjoined  from  operating  its  road  by  electricity,  claim- 
ing that  they  were  owners  of  the  fee  of  the  street,  and 
that  the  operation  of  cars  by'the  single  trolley  system  was 
a  new  servitude  entitling  the  abutters  to  compensation, 
and  the  act  authorizing  the  use  of  the  system  was  uncon- 
stitutional, in  that  damages  were  not  provided  for.  The 
principal  facts  on  which  they  relied  to  prove  the  new  serv- 
itude were  (a)  the  increased  weight  of  the  track,  (b)  the 
increased  size  and  weight  of  the  cars,  (<r)  the  fact  that  the 
cars  might  be  run  in  trains  and  only  stop  at  fixed  points, 
(d)  the  obstruction  to  street  travel  from  such  cars  and 
trains,  (e)  the  additional  liability  to  accidents,  (/)  the 
unsightliness  of  poles  and  wires,  and  the  danger  that  they 
might  fall,  (g)  the  danger  to  life  and  property  of  the  elec- 
tric current  on  the  wires,  and  (//)  electrolytic  action  of  water 
and  steam  pipes.  The  plaintiffs  were  represented  by  able 
counsel,  and  presented  a  great  mass  of  evidence  to  sustain 
their  contentions.  The  decision  was  in  favor  of  the  de- 
fendants at  every  point.  The  prayer  for  an  injunction 
was  denied,  and  the  plaintiffs'  bills  were  dismissed.  The 
importance  of  Judge  Barker's  decision  is  such  that  we 
reproduce  the  more  important  paragraphs. 

It  is  possible  to  propel  such  cars  at  a  much  higher  rate  of 
speed  than  street  cars  can  be  drawn  by  horses,  and  also  to  propel 
them  more  slowly  than  street  cars  can  be  drawn  by  horses.  In  sparse- 
ly settled  districts  their  usual  rate  of  speed  is  greater,  and  in  crowded 
streets  is  less  than  that  of  the  horse  car.  Electric  cars  are  more  com- 
pletely within  the  control  of  those  who  operate  them  than  horse  cars. 
They  can  be  stopped  and  started  more  readily,  and  their  course  and 
progress  and  movements  are  more  easily  controlled.  As  usually  oper- 
ated they  stop  to  receive  and  deliver  passengers  only  at  designated 
points.  *  *  *  As  compared  with  horse  cars,  the  noise  of  the 
electric  car  properly  made  and  in  good  order  is  no  greater  and  no  more 
disagreeable  than  that  of  the  horse  car.  Electric  cars  in  use  are  a 
source  of  danger  to  other  vehicles  and  to  persons  using  the  streets  in 
their  vicinity,  but  are  not  unreasonably  dangerous  beyond  other  modes 
of  carrying  passengers  in  the  streets.  There  is  nothing  about  the 
electric  car  properly  constructed  and  operated,  or  about  the  appliances 
used  in  their  operation,  either  in  respect  of  noise,  or  of  concussion 
communicated  to  adjacent  land  or  buildings,  or  unsightliness,  or  of 
danger  either  from  the  cars  or  the  appliances  used  in  connection, 
which  is  unreasonable  Considering  their  use,  or  which,  considering  their 
use,  is  calculated  to  annoy,  disturb,  or  seriously  inconvenience  ordinary 
persons  who  dwell  upon  lands  abutting  on  the  streets  through  which 
the  cars  pass,  or  who  have  occasion  to  be  on  such  streets  or  in  their 
neighborhood.  ****** 

In  the  operation  of  street  cars  by  this  system,  when  a  dynamo  in 
the  power  house  is  in  use,  electric  currents  of  equal  value  are  at  the 
same  time  leaving  and  entering  the  dynamo.  *  *  *  *  If  the  track 
is  properly  bonded  or  welded  and  the  proper  return  wires  are  laid  and 
connected  with  the  rails  and  the  dynamo,  nearly  all  of  the  current 
which  passes  to  the  rails  from  the  motors  will  return  to  the  dynamo 
through  the  rails  and  the  return  wires.  But  the  ground  itself  is  a  con- 
ductor and  some  part  of  whatever  current  is  at  any  point  discharged 
from  the  car  wheels  to  the  rails  will  enter  the  soil  and  tend  to  find  its 
way  to  the  dynamo  through  the  ground  itself.  In  so  doing,  if  it 
meets  with  metal  pipes  leading  in  the  direction  of  the  dynamo,  it  will 
enter  them  and  follow  them,  so  far  as  they  afford  the  easiest  means  of 
progress  upon  its  route.  An  electric  current  thus  entering  a  metal  pipe 
from  the  soil,  tends  to  preserve  it  from  oxydation  or  rust  and  from  dis- 
integration; but  such  a  current  thus  leaving  a  metal  pipe  situated  in 
damp  or  wet  earth  or  in  water,  produces  electrolysis  of  the  pipe  and 
tends  to  disintegrate  and  destroy  it. 

Whatever  appliances  may  be  used  for  facilitating  the  return  to  the 
dynamo  of  the  electric  current  discharged  upon  the  rail  in  the  opera- 
tion of  street  cars  by  the  overhead  single  trolley  system,  there  will 
necessarily  be  some  portion  of  the  current  so  discharged  which  will  not 
remain  upon  the  rails  and  the  other  appliances  constructed  to  facilitate 
its  return  to  the  dynamo,  but  will  leave  them  and  enter  the  ground, 
and  will  pass  through  the  earth  in  the  direction  of  the  dynamo.  The 
operation  of  all  such  currents  upon  metal  pipes  in  their  way  is  that 
stated,  namely,  to  tend  to  preserve  them  where  the  currents  enter,  and 
to  destroy  them  by  electrolysis  where  the  currents  leave  the  pipes  in 
damp  or  wet  ground  or  in  water.  Wnen  such  currents  are  large  in 
intensity  and  in  volume  the  destructive  process  is  rapid,  and  there  are 
instances  in  which  large  pipes  have  been  so  destroyed  in  six  weeks. 
But  when  the  system  is  properly  constructed  and  installed,  and  kept 
in  order,  the  amount  of  electrical  current  which  leaves  the  appliances 
constructed  to  facilitate  its  return  to  the  dynamo,  while  appreciable  by 
the  application  of  scientific  tests,  is  yet  so  small  as  to  produce  no  dam- 
age by  electrolysis  or  otherwise.    When  the  usual  method  of  operation 


is  followed,  electrolysis  is  greatest  in  the  vicinity  of  the  power  house, 
where  the  return  currents  concentrate.  When  that  method  is  reversed, 
and  the  current  is  sent  to  the  motors  through  the  rails,  electrolytic 
action  is  greatest  in  the  vicinity  of  the  car,  and  at  a  distance  from  the 
power  house. 

The  fixed  tracks  and  the  poles  and  overhead  structures  of  an  elec- 
tric street  railway  constructed  and  operated  upon  this  system  do  not 
unreasonably  obstruct  other  travel  in  the  street,  and  do  not  hinder  or 
prevent  the  use  of  the  street  by  other  methods  of  transportation,  ex- 
cept as  the  street  is  actually  occupied  by  the  cars  when  in  use,  and  do 
not  unreasonably  obstruct  the  use  of  the  street  for  water  pipes,  gas 
pipes,  sewers,  telegraph  lines,  telephone  lines,  electric  light  lines,  or 
any  other  purpose  than  travel  for  which  the  streets  may  be  lawfully 
used. 

As  compared  with  the  fixed  appliances  of  the  horse  car  lines  for- 
merly in  vogue,  the  tracks  of  the  electric  street  railway  are  no 
greater  obstruction  to  other  travel. 

All  the  fixed  appliances  of  an  electrical  street  railway  upon  or 
under  or  over  the  surface  of  the  street  are  used  solely  to  transport 
travelers  over  the  street,  and  a  street  equipped  with  such  a  line  of  rail- 
way can  be  used  by  more  travelers  than  by  any  known  method  of  sur- 
face transportation,  and  with  less  danger  and  inconvenience  to  the 
persons  transported,  to  other  persons  using  the  street,  and  to  those 
occupying  abutting  lands,  than  when  the  street  is  used  for  the  same 
amount  of  transportation  by  other  methods. 

The  usual  and  ordinary  effect  of  the  location  and  operation  of  an 
electric  street  railway  in  a  street,  upon  the  market  value  of  abutting 
and  neighboring  estates,  is  to  increase  rather  than  diminish  that  value. 
There  are  many  persons  who  dislike  to  have  such  a  railway  in  the 
street  upon  which  their  residences  abut,  and  who  are  annoyed  by  the 
structures  necessary  to  their  operation,  and  by  the  running  of  the  cars; 
but  neither  the  structures  nor  the  operation  of  the  lines  have  the  effect 
of  annoying  ordinary  people. 

There  has  been,  in  fact,  no  such  delay  or  laches,  and  no  such 
acquiescence  on  the  part  of  either  of  the  plaintiffs  as  ought  to  prevent 
them  from  having  relief  in  equity,  if  the  defendant  has  not  a  legal 
right  now  to  construct  and  operate  this  line  of  railway  by  the  proposed 
system;  nor  has  the  defendant  done  anything  which  ought  to  render  it 
liable  to  be  enjoined  from  completing  the  equipment  of  the  line  as  an 
electric  street  railway,  or  from  operating  cars  upon  it  by  the  proposed 
system,  if  the  statutes  are  valid  under  which  permission  has  now  been 
granted  it  so  to  do  by  the  local  authorities  and  the  Board  of  Railroad 
Commissioners. 


Franchise  Decision  in  Indianapolis. 


A  highly  interesting  decision  was  rendered  in  the 
courts  of  Indiana,  on  November  10,  this  decision  affect- 
ing the  respective  rights  of  the  Citizens'  Street  Railroad 
Company  which  has  operated  the  entire  street  railway 
system  of  Indianapolis  for  many  years,  and  the  City  Rail- 
way Company  to  which  the  City  Council  recently  gave 
franchises,  together  with  a  supposed  right  to  dispossess 
the  Citizens'  Company  in  the  use  of  the  streets  on  which 
the  latter's  tracks  are  at  present  laid.  The  features  of 
this  case  are  of  such  general  interest  as  to  be  well  worthy 
of  a  brief  digest  of  the  situation. 

The  Citizens'  Street  Railroad  Company  was  chart- 
ered by  the  Legislature  on  January  18,  1864.  No  limit 
was  placed  upon  its  corporate  life.  The  franchise  ob- 
tained from  the  city  of  Indianapolis  was  granted  for  thirty 
years  only,  and  would  by  its  terms  expire  on  January  18, 
1894.  In  April  1880,  the  original  city  ordinance  was 
amended  so  as  to  read  "thirty-seven"  instead  of  thirty 
years,  this  amendment  being  made  upon  the  company's 
representations  that  it  desired  to  issue  bonds  running  for 
twenty  years  from  that  date.  The  city  claims  that  the 
company  never  formally  accepted  this  ordinance. 

Within  the  last  two  years  the  City  Council  has  inti- 
mated that  it  considered  that  the  company's  rights  would 
end  in  1894  and  that  it  would  not  extend  the  franchise  of 
the  Citizens'  Company,  except  under  far  more  burden- 
some conditions.  As  the  company  did  not  see  fit  to  ac- 
cept these  conditions,  the  Council  on  April  20,  1893, 
granted  a  franchise  to  a  new  organization,  the  City  Rail- 
way Company,  by  virtue  of  which  the  latter  was  em- 
powered to  build  and  operate  street  car  lines  through  the 
streets  now  used  by  the  old  company.  This,  of  course, 
at  once  brought  the  trouble  to  a  head,  and  litigation  was 
commenced. 

The  Citizens'  Company  contended  that  its  franchise 
did  not  expire  in  1894;  that  the  earliest  date  of  expira- 
tion which  could  possibly  be  construed  by  the  city  was 
January,  1901;  and  that  it  really  was  entitled  to  operate 
its  road  perpetually,  unless  the  Legislature  itself  should 
see  fit  to  act  upon  its  reserved  right  to  limit  or  repeal  its 
charter.      In   other   words,  the     company's  attorneys 
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(among  whom,  it  will  be  remembered,  was  Ex-President 
Benjamin  Harrison)  argued  that  the  city  had  no  right  to 
impose  a  thirty  year  limitation  upon  a  company  chartered 
by  the  Legislature  in  perpetuity,  for  the  specific  purpose 
of  operating  the  Indianapolis  lines.  It  was  not  denied 
that  the  city  might  have  orginally  refused  to  grant  the 
company  permission  to  build  its  road. 

The  decision  of  the  ranking  judge  (Judge  Baker 
dissenting)  upholds  the  right  of  the  Citizens'  Company  to 
operate  its  lines,  unless  and  until  the  Legislature  shall 
repeal  or  limit  its  chartered  life.  Important  paragraphs 
in  the  decision  are  as  follows: 

"  Subject  to  the  reserved  power  of  the  legislature  to  amend  or  re- 
peal the  act,  perpetual  corporate  existence  was  given  in  explicit  terms, 
and  in  the  absence  of  express  or  implied  limitation  thereon,  the  neces- 
sary presumption  is  that  the  franchise  granted  was  intended  to  be  of 
like  duration — subject  only  to  legislative  revocation.  It  is  not  to  be 
supposed  that  the  Legislature  intended  that  there  should  be  corporate 
existence  without  a  franchise — the  only  reason  for  such  existence. 
*  *  *  *  If  agreements  by  common  councils,  like  the  one  in  ques- 
tion, are  authorized  and  binding  they  must,  when  made,  operate  to  sus- 
pend pro  tanto  the  reserved  power  of  the  Legislature  by  repealing  the 
act  to  terminate  the  life  of  companies  organized  under  it.  They  are 
inconsistent  with  that  power.  On  the  contrary,  if,  when  made,  the 
agreements  created  no  vested  rights  because  made  subject  to  the  power 
of  the  Legislature  to  revoke  or  modify  them,  then  in  legal  contempla- 
tion they  are  without  force,  and  the  power  of  city  councils  to  make 
them  is  a  mere  pretense.  It  is  a  delegated  power  to  make  an  agree- 
ment which  cannot  bind  or  ought  not  to  bind  one  party,  the  corpora- 
tion, because  it  does  not  bind  the  other  party,  the  state.  In  respect  to 
such  powers  the  city  is  the  agent  of  the  state,  and  besides  being  anom- 
alous, the  proposition  that  the  city  and  company  will  be  bound  by  such 
contracts  and  the  state  not  bound  is  manifestly  unjust  and  unfavorable 
to  the  public  interests. 

Judge  Baker  dissents  from  Judge  Woods'  conclusion 
that  the  Legislature  alone  has  power  to  compel  the  Citi- 
zens' Company  to  cease  operations,  and  holds  that  its 
rights  expire  in  1901. 


Franchise  Decision  in  Detroit. 


To  determine  the  life  of  a  franchise,  the  United  States 
Court  of  Appeals  reversed  the  lower  court  ruling  in  a  suit 
instituted  by  the  city  of  Detroit  to  oust  the  Citizens' 
Street  Railway  Company  from  the  occupancy  of  the 
streets.  It  was  contended  that  the  term  of  occupancy  by 
the  company  had  expired  in  1893  by  limitation,  and  was 
now  an  unlawful  trespasser.  The  defendant  company  is  the 
successor  of  a  company  which  obtained  a  thirty  years' 
franchise  in  1863.  A  controversy  arose  in  1879,  and 
resulted  in  the  council  extending  the  franchise  for  thirty 
years  from  that  date,  in  consideration  of  the  company 
paying  increased  taxes  and  reducing  fares.  The  state 
law  under  which  the  company  was  organized  provides 
that  the  corporate  life  of  all  companies  organized  under 
it  should  be  limited  to  thirty  years.  Query:  Could  the 
council  extend  the  term  of  street  rights  of  a  company 
beyond  the  duration  of  its  corporate  life?  The  Circuit 
Court  declared  that  the  council  had  no  such  power,  and 
the  contract  between  the  city  and  company  was  void.  But 
the  Court  of  Appeals,  for  the  Dist.  of  Mich.,  October  2, 
1894,  reverses  this  view,  on  the  ground  that  the  legislative 
authority  was  ample  to  warrant  the  council  in  extending 
the  company's  grants,  and  that  the  acts  of  the  legislature 
conferred  power,  without  express  terms  of  limitation. 
The  power  to  make  an  irrevocable  contract,  giving  an 
easement  of  some  considerable  duration,  is  an  inseparable 
incident  in  any  scheme  for  furnishing  public  facilities. 
Hence,  the  duration  of  such  grants  must  be  a  question  of 
discretion  to  be  exercised  by  some  public  authority.  That 
the  exercise  of  that  discretion  should  be  left  with  the  local 
government  is  in  accord  with  the  decentralizing  policy 
so  peculiar  to  the  state  of  Michigan,  is  beyond  dispute. 

Parades  vs.  Street  Railway  Service. 

Judge  Bradley,  of  the  Supreme  Court  of  the  District 
of  Columbia,  has  recently  rendered  a  decision  bearing 
upon  the  respective  rights  of  street  cars  and  other  vehi- 
cles in  public  thoroughfares,  and  the  various  semi-public 
parades  of  militia,  circuses,  masonic  organizations,  etc. 
Justice  Bradley  holds  that  the  sidewalks  are  appropriated 


to  the  exclusive  use  of  pedestrians,  and  that,  while  the 
latter  have  certain  rights  in  the  use  of  the  roadway,  these 
rights  are  limited  by  the  rights  of  street  car  companies 
and  vehicles,  and  that  the  pedestrian  is  under  obligation 
to  use  proper  care  to  avoid  accidents.  "No  one  has  the 
right  to  stand  in  the  street  in  the  middle  of  a  car  track 
and  obstruct  the  passage  of  the  street  cars,  and  *  *  * 
is  subject  to  arrest  for  obstructing  the  passage  of  the  cars, 
and  he  ought  to  be  arrested.  The  use  of  the  streets  for 
parades  and  processions  is  legitimate  whenever  author- 
ized by  the  proper  officers  *  *  *  but  such  use  of 
the  street  should  be  subordinated  to  the  rights  of  the 
citizens  and  to  the  passage  of  their  vehicles  along  the 
streets,  and  also  to  the  rights  of  the  street  car  companies, 
for  their  rights  are  not  the  exclusive  rights  of  the  car 
company  itself,  but  are  the  rights  of  the  general  public. 
*  *  *  A  man  who  plants  himself  in  the  center  of  the 
car  track  either  upon  the  occasion  of  a  parade  or  upon  any 
other  occasion,  and  looks  neither  to  the  right  nor  to  the 
left  nor  backward  to  see  whether  or  not  a  car  is  coming 
upon  him,  is  guilty  of  negligence,  and  if  that  were  the  sole 
cause  of  the  injury,  and  if  any  injury  is  received,  he  will 
not  be  entitled  to  recover  anything  from  the  railroad 
company." 

  ■  -m  1  »   

Legal  Responsibility  for  Accidents. 


A  charge  setting  out  the  duties  of  a  street  railway 
company,  but  omitting  to  charge  that  a  person  on  the 
street  has  duties  also,  is  erroneous.  And,  in  determining 
whether  a  child  was  guilty  of  negligence  when  playing  on 
the  track,  the  child's  capacity  and  the  use  she  made  of  it 
to  avoid  injury  determines;  and  an  instruction  that  a 
street  railway  owes  a  person  on  the  track  no  other  duty 
than  shouting  to  her,  is  improper.  Evidence  that  the  car 
ran  an  unusual  distance  before  being  stopped  tended  to 
show  defect  in  appliances.  So  held  by  the  Wash.  D.  C, 
Mitchell  v.  St.  Ry.  Co.,  37  Pac.  R.  341. 

The  Oregon  Supreme  Court  affirms  a  verdict  and 
judgment  in  favor  of  a  plaintiff  of  moderate  circumstances 
who  sent  a  child  three  years  old  to  play  under  the  care  of 
its  nine  year  old  brother.  The  child  was  run  down  at  a 
crossing,  the  car  running  128  ft.  after  the  accident,  before 
it  stopped,  the  grade  being  only  two  and  a  half  feet.  The 
court  held  that  the  question  of  negligence  upon  the  part 
of  each  was  for  the  jury.  Hedden  v.  City  etc.,  Ry.  Co.,  37 
Pac.  R.  540. 

To  some  extent  a  motorman  would  have  a  right  to 
assume  that  one  in  a  position  of  danger  would  withdraw 
from  it;  that  he  would  hear  the  gong  sounded,  and  move 
to  a  safe  place.  Thus  no  recovery  can  be  had,  says  the 
Massachusetts  Supreme  Court,  in  Doyle  v.  St.  Ry.  Co.,  37  N. 
E.  R.  741. 

The  Oregon  Supreme  Court  holds  that  though  a 
child  was  negligent  in  going  on  the  track,  yet,  if  the  com- 
pany's servants  saw  its  dangerous  position,  they  must  ex- 
ercise all  diligence  to  avoid  injury.  Further,  whether 
the  running  of  a  car  at  the  rate  of  ten  miles  per  hour  past 
a  school  was  negligence,  is  for  the  jury.  Wallace  v.  Street 
Car  Co.,  37  Pac.  R.  477. 


Legal  Notes. 

Where  conductor  makes  a  mistake  in  giving  transfer, 
and  the  passenger  in  consequence  thereof  is  ejected  by 
the  conductor  of  the  connecting  line,  the  company  is  lia- 
ble. So  ruled  by  the  New  York  Supreme  Court.  Muekle 
v.  St.  Ry.  Co.,  29  N.  Y.  Sup.  732. 

In  order  to  sustain  an  action  against  a  street  railway 
for  maintaining  an  electric  pole  in  a  dangerous  manner, 
it  must  be  shown  that  it  failed  in  a  degree  of  care  for 
public  safety  which  it  should  have  had,  and  that  com- 
plainant was  without  fault.  On  the  other  hand  it  is  no 
defense  to  action  for  injuries  occasioned  by  a  pole  of  an 
electric  railway  that  it  was  placed  in  accordance  with  the 
provisions  of  the  charter  and  city  ordinance.  So  says 
the  Maine  Supreme  Court,  in  case  of  Cleveland  v.  St.  Ry. 
Co.    29  Alt.  1,005. 
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New  Trolley  Clamp. 


The  Central  Electric  Company,  of  Chicago,  has  designed,  and  is 
now  offering  a  new  trolley  wire  clamp  of  neat  and  compact  appear- 
ance, and  at  the  same 
time  possessing  the  neces- 
sary strength.  As  will  be 
seen  from  the  illustra- 
tion, it  consists  of  two 
parts  which  lock  together 
in  such  a  manner  as  to 
make  it  impossible  for  it 
to  become  displaced  after 
being  placed  in  position. 
In  fact,  no  strain  that  is 
brought  upon  the  trolley 


NEW  TROLLEY  CLAMP. 

wire  is  sufficient  to  cause  the  clamp  to  release  its  hold.  Of  course  no 
soldering  is  necessary. 

These  clamps  are  made  to  fit  either  a  five-eighths  or  seven- 
sixteenths  inch  stud,  and  are  finished  in  either  bronze  or  malleable 
iron.  No  obstruction  is  offered  to  the  passage  of  the  trolley,  it  hav- 
ing a  perfectly  level  track  to  run -upon,  and  consequently  there  is  no 
destructive  and  wasteful  sparking. 

Universal  Milling  Machine. 


We  illustrate  on  this  page  a  universal  milling  machine ,  made  by  the 
Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati,  O.  An  adjust- 
able overhanging  arm  is  provided  and  fits  in  clamp  bearings  over  each 
spindle  bearing,  the  uprights  being  independently  tied  together,  as 
shown.  The  spindle  is  of  crucible  steel,  is  hollow,  and  runs  in  phos- 
phor bronze  boxes  adjustable  for  wear.    The  end  of  the  spindle  is 


UNIVERSAL  MILLING  MACHINE. 

threaded  to  take  the  same  chuck  that  fits  also  the  spiral  head  spindle. 
The  table  has  three  T  slots  running  its  entire  length,  and  around  it  an 
oil  channel  is  formed  which  catches  all  oil  and  conducts  it  to  a  drainage 
tube  and  suitable  vessel  which  can  be  attached  to  it. 

The  footstock  center  is  adjustable  vertically  for  taper  work,  and 
the  spiral  head  has  the  usual  adjustments  above  and  below  the  center 
line.    It  is  made  as  compact  as  possible,  and  is  provided  with  plates 


for  indexing  up  to  360  teeth.  Gears  are  provided  for  cutting  spirals 
from  1.5  ins.  to  sixty-six  inches  pitch. 

The  table  is  fed  automatically  in  either  direction,  at  twelve  differ- 
ent rates  relative  to  spindle  revolution,  ranging  from  .007  in.  to  1  in., 
and  the  feed  is  reversed  by  turning  the  knob  seen  at  the  left  of  the  knee. 
It  is  automatically  stopped  by  the  stud  which  is  adjustable  in  the  T 
slot,  and  operates  in  either  direction.  The  lower  feed  cone  is  upon  a 
swiveling  yoke  which  permits  it  to  be  adjusted  to  secure  proper  ten- 
sion on  both  feed  belts.  The  table  can  also  be  moved  by  hand,  either 
from  the  left  hand  end  or  from  the  front  of  the  knee,  and  it  has  a 
quick  return  motion.  The  handle  by  which  the  feed  is  thrown,  and  by 
which  it  may  be  thrown  out  if  desired,  is  at  the  right  of  the  knee. 

All  traversing  screws  are  provided  with  micrometer  graduations,  and 
the  dial  plates  are  adjustable,  and  are  held  in  place  by  knurled  nuts 
which  are  readily  loosened  or  tightened  by  the  fingers.  Taper  ribs  are 
provided  for  all  sliding  surfaces.  The  machine  is  provided  with  all 
the  parts  and  attachments  shown  in  the  engraving. 


The  International  Numeral  Register. 


Not  satisfied  with  the  magnificent  record  made  with  its  present 
two  styles  of  fare  registers,  the  International  Register  Company,  of 
Chicago,  has  recently  perfected  a  third  machine  in  the  shape  of  a 
numeral  disk,  stationary  register,  a  cut  of  which  appears  in  this  column. 
This  new  register  was  shown  for  the  first  time  at  the  Atlanta  Conven- 
tion, and  created  a  great  deal  of  favorable  comment.  A  large  number 
of  prominent  delegates  examined  the  sample  which  the  company  had 
on  exhibition  and  all  pronounced  it  a  remarkably  simple,  substantial  and 
and  elegant  machine.  In  the  production  of  this  device  the  manufactur- 
ers have  not  gone  into  any  experiment,  as  the  machine  is  practically  a 
reproduction  of  its  well  known  Pratt  portable  register,  which  has  given 
such  excellent  service  throughout  the  country  for  a  number  of  years. 
The  machine  is  a  double  register  of  a  numeral  disk  design,  having  a 


INTERNATIONAL  NUMERAL  REGISTER. 

tally  or  permanent  register  with  a  capacity  of  100,000  fares,  and  a  trip 
or  changeable  register  with  a  capacity  of  299  fares,  the  latter  capable 
of  being  returned  to  zero. 

The  permanent  register  is  composed  of  a  series  of  five  wheels  or  dials 
arranged  in  a  horizontal  row  across  the  face.  The  figures  on  these  dials 
are  large  and  plain  and  easily  distinguished  at  a  distance.  The  method 
of  constructing  this  permanent  register  is  entirely  new  with  the  Inter- 
national Company.  The  gears  are  all  machine  cut  and  there  are  no 
springs  or  pawls  whatever  to  get  out  of  order.  Each  wheel  is  rigid  or 
permanent,  and  all  are  entirely  dependent  on  the  first  or  unit  wheel  for 
movement.  This  unit  wheel  is  protected  by  safety  dogs  in  such  a 
manner  as  to  be  moveable  only  by  pulling  the  cord  and  actuating  the 
whole  mechanism  of  the  register.  Thus,  if  the  glass  oyer  the  dial 
should  be  broken  or  access  gained  to  the  internal  mechanism,  it  is  im- 
possible to  change  the  reading  of  the  tally,  backward  or  forward,  even 
though  the  whole  mechanism  be  exposed.  The  great  value  of  such  an 
arrangement  will  be  appreciated,  as  it  overcomes  all  possibility  of 
tampering  with  the  total  record,  which  is  the  most  important  part  of  a 
fare  register. 

The  trip  register  is  composed  of  three  large  revolving  disks,  the 
figures  on  which  are  seen  through  the  aperture  to  the  left  of  the  center. 
In  making  this  part  of  the  register  the  manufacturers  aimed  to  produce 
something  plain,  large  and  easily  read.  The  figures  on  these  trip  dials 
are  a  full  inch  high  and  five-eighths  of  an  inch  wide,  as  shown  by  the 
engraving  on  the  next  page,  which  is  exact  size. 

With  large  plain  figures  like  these,  the  trip  register  can  be  read  at 
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a  glance,  and  the  manufacturers  claim  that  a  person  of  ordinary  eye- 
sight can  read  them  plainly  for  a  distance  of  over  100  ft.  At  the  end 
of  the  trip  or  run  these  trip  dials  are  returned  to  zero  (oo)  by  pushing 
in  the  handle  on  the  left  and  turning  it  to  the  left.  With  this  opera- 
tion a  red  curtain  will  be  thrown  into  the  trip  window,  remaining  there 
until  the  register  is  entirely  reset.  This  shows  that  the  other  mechan- 
ism of  the  register  is  locked  and  cannot  be  operated  until  the  red  cur- 
tain disappears. 

The  register  has  a  stroke  five  inches  long,  which  obviates  the 


EXACT  SIZE  Of-  TRIP  FIGURES  IN  NUMERAL  REGISTER. 

practice  of  ringing  up  a  number  of  fares  in  such  quick  succession  as  to 
make  it  almost  impossible  to  tell  how  many  fares  were  actually  re- 
corded by  counting  the  vibrations  of  the  bell.  The  manufacturers 
claim  that  a  long,  easy  stroke  is  greatly  preferable  to  a  short  jerk,  as  it 
will  also  prevent  passengers  from  ringing  up  fares  when  meaning  to 
signal  the  conductor,  as  the  register  will  not  operate  with  a  short, 
quick  pull. 

As  in  the  standard  stationary  machine,  manufactured  by  this  com- 
pany, satin  finished  aluminum  dials  are  used  throughout  the  machine. 
The  introduction  of  this  metal  for  dials  has  proven  very  satisfactory, 
as  it  retains  its  beautiful  white  finish,  giving  the  appearance  of  being 
always  new.  The  size  of  this  new  register  is  10%  ins.  in  diameter 
and  4}i  ins.  thick,  including  the  back  part  and  actuating  mechanism. 


Works  of  the  Sterling  Supply  &  Manufacturing 
Company. 


We  present  on  this  page  some  illustrations  of  the  very  busy  shops 
of  the  Sterling  Supply  &  Manufacturing  Company,  at        Bank  Street, 
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FIG.  1.— SAND  BOX  DEPARTMENT— STERLING  SUPPLY  & 
MANUFACTURING  CO. 


FIG.  2.— REGISTER  DEPARTMENT— STERLING  SUPPLY  &  MANUFACTURING  CO. 


New  York,  the  manufacturers  of  the  Sterling 
registers,  Sterling  fenders,  sand  boxes,  gates,  etc. 
This  company  has  been  in  existence  considerably 
less  than  a  year.  It  succeeded  the  old  firm  of 
Benton  &  Keyes.  in  the  register  business,  in 
February  last,  but  immediately  added  sand  boxes, 
fenders  and  similar  supplies  to  its  line  of  manu- 
factures. It  has  been  singularly  fortunate  in  hav- 
ing had  its  devices  adopted  on  some  of  the  largest 
and  most  important  roads  in  the  country.  Among 
its  customers  it  numbers  such  companies  as  the 
Metropolitan  Traction  Company,  of  New  York; 
the  Consolidated  Traction  Company,  of  New 
Jersey;  the  Nassau  Electric  Company,  of  Brook- 
lyn; the  Citizens'  Street  Railway  Company,  of 
Indianapolis;  the  New  Orleans  Traction  Com- 
pany and  so  on.  The  selection  of  the  Sterling 
devices  by  such  persons  as  are  in  the  management 
of  these  and  similar  roads  is  equivalent  to  a  certi- 
ficate of  merit,  of  far  greater  value  than  any  medal 
or  diploma  that  could  have  been  procured. 

The  Sterling  Supply  &  Manufacturing  Com- 
pany occupies  two  large  shops,  at  97  Bank  Street, 
of  about  10,000  sq.  ft.  aggregate  floor  space.  It 
began  with  half  this  space,  but  the  growth  of  its 


It  is  made  to  be  operated  with  the  regulation  cords 
and  pulleys  or  with  a  rod  and  handles  running 
lengthwise  of  the  car. 

The  cases  are  finished  in  either  nickel,  antique 
bronze,  lacquered  brass  or  steel  blue  electroplat- 
ing. The  manufacturers  recommend  the  latter  as 
being  the  most  durable,  as  well  as  making  the 
greatest  contrast  with  the  white  aluminum  dials, 
and  thus  making  the  latter  stand  out  plainly. 


Reduction  of  Fares  in  Philadelphia. 


The  People's  Traction  Company  has  reduced 
the  fares  on  its  Germantown  line  from  ten  to  five 
cents,  and  claims  that  it  will  give  the  longest  con- 
tinuous ride  for  five  cents  in  the  city,  the  distance 
from  the  present  terminus  of  the  company's 
Germantown  line  at  Mount  Airy  to  the  southern 
terminus  at  Snyder  Avenue  being  nearly  ten 
miles.  The  present  extensive  system  of  one  fare 
transfers  will  continue  in  operation,  and  transfer  arrangements  be- 
tween the  People's  Traction  Company  and  the  Electric  Traction 
Company  is  now  under  consideration.  If  accomplished,  passengers 
from  Germantown  can  reach  any  part  of  the  city  for  a  single  fare. 

It  is  expected  that  the  greatly  improved  electric  railway  facilities 
through  Germantown  and  Chestnut  Hill  will  develop  that  section  of 
Philadelphia  to  such  an  extent  that  the  Pennsylvania  Railroad  Com- 
pany's earnings,  though  temporarily  reduced,  will  eventually  be  in- 
creased, while  the  electric  lines  themselves  will  secure  an  enormous 
traffic. 

The  street  railway  company  of  Watertown,  N.  Y.,  proposes  to 
extend  the  electric  road  from  Brownville  to  the  village  of  Dexter. 


FIG.  3.— FENDER  DEPARTMENT— STERLING  SUPPLY  &  MANUFACTURING  CO. 


business  soon  required  more  room,  and  it  looks  now  as  though  still 
larger  quarters  would  be  needed.  One  of  our  engravings  shows  the 
register  department  of  the  company,  one  the  sand  box  department 
and  one  the  fender  department. 

The  company  has  in  its  employ  John  B.  Benton,  who  may  well  be 
called  the  "  Father  of  the  Fare  Register,"  and  who  without  doubt  is  in 
the  front  rank  of  inventors  in  his  line.  Mr.  Benton  devised  the  register 
that  has  been  in  daily  use  on  the  Third  Avenue  road  of  New  York 
for  nineteen  years,  and  the  newest  type  of  machine,  the  numeral  disk 
machine  is  also  his  invention.  The  superintendent  is  the  well  known 
John  J.  Kennelly,  familiarly  and  universally  known  as  "  Jack,"  whose 
connection  with  the  street  railway  business  covers  many  years  of  ser- 
vice, and  whose  experience  embraces  all  its  phases. 


798 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  12. 


The  energetic  president  is  John  H.  Carson,  with  whom  many  of 
the  readers  of  this  paper  are  acquainted.  He  is  urbane,  indefatigable 
and  always  ready  to  explain  the  advantages  of  the  Sterling  goods. 
We  wish  to  the  Sterling  Supply  &  Manufacturing  Company  a  continu- 
ance of  its  present  prosperity. 


New  Type  of  Street  Car  Heater. 


The  Safety  Car  Heating  &  Lighting  Co.,  whose  Pintsch  gas  light- 
ing system  for  railway  cars  has  achieved  such  a  high  reputation  abroad 
and  in  this  country,  has  recently  put  on  the  market  a  new  type  of 
heater  for  street  cars.  The  system  has  been  in  use  on  one  car  of  the 
Third  Avenue  Railway  of  New  York  for  some  time,  and  is  giving 
excellent  satisfaction  both  in  quantity  and  quality  of  heat,  and  as  re- 
gards economy  of  operation. 

Coal  is  used  as  fuel,  and  the  heat  generated  is  distributed  by 
water  circulation  similar  to  the  well  known  and  widely  approved  Baker 


FIG.  2.— INTERIOR  OF  THIRD  AVENUE  CAR,  NEW  YORK. 

heater  system  for  steam  railroad  cars.  The  radiating  pipes  extend 
the  full  length  of  both  sides  of  the  car  underneath  the  seats.  The 
stove  is  a  suspended  heater,  the  fire  being  entirely  outside  of  the  car, 
and  all  ashes  and  dirt  are  removed  from  without.  The  smoke  pipe  or 
flue  is  arranged  behind  the  seat  backs.  In  this  way  no  seating  space 
in  the  car  is  lost,  and  the  cost  of  the  apparatus  is  soon  made  up  by 
the  additional  seating  capacity  gained. 

Fig.  1  shows  the  general  arrangement  of  the  apparatus,  and  Fig.  2 
the  interior  of  a  car  of  the  Third  Avenue  Railway,  New  York,  equipped 


The  heat  afforded  is  also  much  pleasanter  than  that  from  ordinary 
stoves.  That  produced  by  the  latter  is  local,  and  is  not  distributed 
evenly  throughout  the  cars.  As  a  result,  the  persons  sitting  near  the 
stove  are  overheated,  while  those  at  some  distance  are  practically  no 
better  off  than  if  there  were  no  stove  in  the  car.  Again,  with  this 
heater  there  is  no  opportunity  for  the  escape  of  gas  into  the  car,  and  the 
atmosphere  which  the  passengers  breathe  is  not  vitiated  in  the  least,  as 
all  the  air  supply  for  combustion  is  taken  from  the  outside  of  the  car, 
and  the  products  of  combustion  are  delivered  outdoors.  By  its  use, 
also,  there  is  no  chance  for  drying  the  air  in  the  cars  and  creating  the 
close  and  unpleasant  odors  often  caused  by  the  overheated  surfaces  of  a 
stove.  The  location  of  the  heating  pipes,  under  the  seats,  is  a  desir- 
able one,  and  the  fact  that  they  are  so  placed  will  tend  to  keep  the 
floor  always  dry. 


The  Crawford  New  Automatic  Fender. 


We  illustrate  on  this  page  a  fender  recently  brought  out  by  the 
R.  C.  Crawford  Manufacturing  Company,  of  Pittsburgh,  Pa.  Mr. 
Crawford  has  made  a  long  and  careful  study  of  the  fender  problem,  and 
his  other  fenders  are  well  known  to  street  railway  managers.  The 
fender  illustrated  was  designed  for  special  service,  and  is  similar  to  the 


NEW  TYPE  OF  AUTOMATIC  FENDER. 

Broadway  fender,  except  that  it  is  supported  in  the  Crawford  patent 
method. 

The  frame  is  made  of  angle  Iron,  and  the  ends  are  bent  up,  form- 
ing the  rear  of  the  fender.  To  these  ends  is  riveted  a  light  steel  chan- 
nel bar  forming  the  back  screen.  The  platform  screen  is  composed 
of  r  X  ttt  'n-  steel  strips  riveted  together,  a  few  of  which  overhang 
and  are  bent  at  the  proper  pitch.  The  rubber  toe  is  riveted  to  the  ends 
of  these  overhanging  strips.  The  depth  of  the  rubber  is  about  four 
inches. 

The  frame  is  hung  to  the  truck  in  the  well  known  Crawford  method , 
using  vertical  and  horizontal  spring  actuated  rods,  except  that  the  hori- 
zontal rod  is  riveted  to  the  platform  frame  instead  of  pivoted.  The 
fender  platform  measures  from  eighteen  to  twenty  inches  wide  at  the 
center  of  the  V,  and  tapers  to  four  inches  wide  at  the  two  sides.  It 


FIG.  1.— GENERAL  ARRANGEMENT  OF  HEATING  SYSTEM— SAFETY  CAR  HEATING  &.  LIGHTING  CO. 


with  the  device.  In  the  latter  view  the  circulating  pipes  are  distinctly 
shown.  The  upper  end  of  the  stove  is  behind  the  screen  near  the 
center  of  the  car,  and  the  smoke  pipe  with  a  protecting  shell  is  shown 
behind  the  seat  back.  A  small  coal  fire,  four  to  six  inches  deep  is 
used,  and  from  twenty-four  to  thirty  pounds  of  coal  are  used  each 
twenty-four  hours. 

Behind  the  radiating  pipes  a  galvanized  iron  deflector  is  placed, 
which  throws  the  heat  out  into  the  car,  and  avoids  the  unpleasant  heat- 
ing of  the  seat. 

This  system  provides  for  maintaining  a  continuous  fire,  and  avoids 
the  expense,  dirt  and  annoyance  of  having  to  rekindle  fires  frequently. 
It  also  gives  an  opportunity  for  governing  the  temperature  of  the  car 
by  having  the  water  in  the  radiating  pipes  vary  in  temperature  from 
that  of  the  atmosphere  to  at  least  212  degrees,  thus  allowing  any 
amount  of  radiation  that  may  be  desired. 


can  be  carried  to  run  within  one  inch  of  the  roadbed  or  any  height 
from  the  track. 

Owing  to  its  construction,  if  struck  by  a  movable  object  it  will  be 
pressed  close  to  the  track,  preventing  the  object  from  getting  under 
the  wheels.  If  struck  by  an  immovable  obstruction  or  unevenness  in 
the  roadbed,  it  will  relieve  itself  by  the  spring  actuated  vertical  rod, 
which  permits  the  fender  to  move  upward.  The  power  or  tension  of 
these  springs  can  be  increased  or  diminished  as  desired  by  moving 
a  pin. 

The  fender  can  be  carried  as  close  to  the  wheel  as  desired  by 
means  of  the  adjustment  holes  in  the  horizontal  rod.  When  necessary 
to  put  new  wheels  under  the  car,  this  fender  can  be  removed  by  pulling 
two  pins,  and  in  case  the  wheels  are  of  different  diameters  the  fender 
can  be  adjusted  to  suit  any  diameter  of  wheel.  The  fender  can  also  be 
folded  up  off  the  track,  if  desired. 
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Removable  Vestibules. 


Reference  was  made  under  "  Convention  Notes"  in  our  last  issue 
to  the  Brill  removable  vestibule  shown  at  Atlanta.  We  present  here- 
with an  engraving  of  the  double  truck  car  exhibited,  equipped  with  the 
vestibule.  The  desirable  features  of  a  removable  vestibule  are  low 
cost,  facility  of  attachment  to  any  motor  car  dasher  without  extending 
beyond  the  line  of  bumper,  and  effectiveness.    These  latter  features 


veneer.  The  mahogany  sashes  were  glazed  with  polished  plate 
Mahogany  blinds  and  spring  roller  curtains  were  used.  The  seats  and 
backs  were  of  mahogany  strips  covered  with  handsome  Wilton  carpet. 
Brill's  patented  gates,  radiating  drawbars,  steps,  ratchet  brake  levers 
were  used,  and  solid  bronze  metal  trimmings  were  employed  through- 
out. The  car  was  mounted  on  Brill  No.  21  B  truck  with  half  elliptic 
springs  under  the  journal  boxes  and  elliptical  spring  buffers,  which  in 
actual  service  overcame  all  oscillation.  The  second  car  on  exhibition 
was  a  twenty  foot  car  body  mounted  on  Brill's  Eureka  maximum  trac- 
n  tion  trucks  and  is  shown  in  Fig.  3.  The  finish  of  this  car 
was  identically  the  same  as  the  eighteen  foot  car  body, 
except  cherry  was  used  in  place  of  mahogany.  The  car 
was  mounted  on  Brill's  Eureka  maximum  traction  trucks, 
and  notwithstanding  the  fact  that  many  of  the  curves  in 
Atlanta  were  of  sharp  radius  without  guard  rails  and  far 
from  perfect,  the  trucks  showed  no  disposition  to  get  off 
the  track. 

The  other  style  of  car  was  a  combination  open  and 
closed  car  (Fig.  1).  measuring  twenty-one  feet  six  inches 
long  and  was  one  of  a  lot  furnished  the  Coronado  Beach 
Company,    of  Coronado,  Cal.    The  closed  compartment 


FIG.  1.— COMBINATION  CAR — J.  G.  BRILL  CO. 

have  heretofore  been  the  main  difficulty  encountered,  owing  to  the  lo- 
cation of  the  brake  shaft. 

The  brake  handles  used  generally  on  electric  cars,  having  a  sweep 
of  twelve  inches,  make  it  necessary  to  extend  the  vestibule  out  beyond 
the  line  of  the  buffer,  or  altering  the  location  of  brake  shaft  on  plat- 
form, so  that  the  handle  will  clear  the  vestibule,  occupying  much  un- 
necessary room.  A  vestibule  extending  beyond  the  line  of  the  dasher 
has  the  disadvantage  of  liability  to  breakage  by  the  cars  being  run  to- 
gether in  car  houses  and  on  street  collisions. 

The  vestibule  shown  avoids  the  disadvantages  referred  to. 
It  can  be  applied  to  any  motor  car  having  a  dasher,  and  does  not  ex- 
tend outside  the  line  of  the  dasher.  The  brake  handle  is  removed 
from  the  brake  shaft  proper  and  is  placed  on  a  short  auxiliary  shaft, 
which  is  fastened  to  and  forms  a  part  of  the  vestibule,  which  auxiliary 


FIG.  2.— REMOVABLE  VESTIBULE— J.  G.  BRILL  CO, 


FIG.  3.— CAR  EQUIPPED  WITH  REMOVABLE  VESTIBULE— J.  BRILL  CO. 


shaft  is  geared  to  main  shaft,  clearance  being  given  for  the  largest  sized 
handle. 

There  were  altogether  three  cars  shown  by  the  Brill  Company  at 
Atlanta.  These  were  respectively  a  single  truck  car,  a  double  truck 
car  and  a  combination  car.  The  first  was  finished  throughout  in  solid 
mahogany,  having  round  corner  panels  and  carved  finish.  The  decor- 
ation while  not  elaborate  was  very  tasteful,  and  the  car  attracted  a 
great  deal  of  attention.  The  length  was  eighteen  feet,  the  width  at 
seat  was  six  feet  two  inches,  and  the  width  over  the  belt  rail  was  seven 
feet  six  inches.    The  interior  of  the  roof  was  ceiled  with  three-ply 


measured  eleven  feet  nine  inches  and  was  elaborately  finished  in  ma- 
hogany, with  handsome  curtains,  hand  upholstered.  In  the  main  the 
description  of  the  inside  finish  of  the  eighteen  foot  car  applies  to  the 
closed  compartment  of  the  Coronado  car.  The  car  was  mounted  on 
No.  21  B  truck. 


It  is  stated  that  certain  St.  Louis  capitalists  are  trying  to  obtain 
a  franchise  to  build  a  street  railway  through  East  St.  Louis,  Veoice 
and  Madison,  111. 
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The  Van  Buren  Mechanical  Clip. 


The  trolley  wire  support,  shown  in  the  accompanying  illustration, 
is  of  the  type  known  as  "  mechanical."  It  is  designed  to  hold  the  line 
firmly  and  to  make  the  splice  without  the  use  of  solder.  It  is  simple 
in  construction,  and  easily  and  quickly  adjusted.  No  special  tool  is 
required,  as  any  ordinary  wrench  or  pipe  tongs  will  answer  the  pur- 
pose. The  clip  is  composed  of  three  parts,  as  shown.  One  is  the 
shoe  or  U-shaped  hanger  with  a  screw  lug  at  the  top.  In  this  the  wire 
rests.  Another  is  the  tongue  or  clamping  piece,  which  fits  into  the 
shoe,  and  rests  on  the  top  of  the  wire;  while  the  third  is  a  nut  which 
screws  on  the  lug  shoe,  pressing  the  tongue  down  and  making  a  vise- 
like pressure  on  the  wire.  The  nut  is  adjusted  at  the  top  to  fit  the 
various  insulator  studs.  It  makes,  on  the  whole,  a  very  strong  and 
durable  support,  avoids  the  use  of  solder,  and  is  claimed  to  save  a  great 
deal  of  time  ordinarily  consumed  in  putting  trolley  supports  in  posi- 
tion. The  shoe,  or  running  surface,  is  almost  straight,  so  that  the 
trolley  wheel  meets  with  practically  no  obstruction.  Another  feature 
is  that  any  of  the  parts  can  be  replaced  with  new  ones,  as  they  may  be 


VAN  BUREN  MECHANICAL  CLIP. 


nus  metal  bearings  in  a  competitive  test  on  a  well  known  line,  showed 
3,194  miles  of  service  to  one  ounce  of  wear. 

The  Brady  Company  is  now  supplying  many  of  the  largest  surface 
lines  with  street  car  and  electric  car  brasses,  castings  and  trolley  wheels, 
and  is  fully  equipped  for  turning  out  material  for  very  large  orders  of 
the  same  standard  quality  as  the  supplies  which  have  been  furnished 
for  locomotive  and  steam  car  service.  The  company  has  a  foundry 
capacity  of  1,000  bearings  and  10,000  lbs.  of  engine  metal  per  day,  and 
the  output  has  increased  500  per  cent,  in  the  past  six  years. 

The  company  undertakes  to  furnish  metal  at  fixed  prices  per  pound 
on  monthly  and  yearly  contracts,  or,  if  desired,  will  furnish  metal  at 
current  prices,  these  depending  upon  the  current  metal  market  for  raw 
material. 


Laconia  Standard  Truck. 


We  present  on  this  page  an  engraving  of  the  standard  four  wheel 
truck  of  the  Laconia  Car  Company.  Since  the  first  of  March  the  com- 
pany has  sold  over  200  of  these  trucks  in  New  England,  and  it  has  been 


FIG.  1.— LACONIA  SWIVEL  CAR  TRUCK. 


needed,  at  a  cost  much  less  than  would  be  necessary  if  the  entire  hanger 
had  to  be  removed.  The  clip  is  made  and  sold  by  H.  Van  Buren  & 
Company,  of  Philadelphia,  Pa. 


The  Brady  Metal  Company. 


The  Brady  Metal  Company,  with  an  office  in  the  Boreel  Building, 
115  Broadway,  New  York  City,  is  now  one  of  the  leading  manufacturers 
of  an  extensive  line  of  metal  goods,  among  which  may  be  mentioned 
street  car  and  electric  car  brass  castings,  bearings  and  trolley  wheels, 
babbitt  metal  of  nine  different  grades,  phosphor  bronze  in  ingots, 
bearings  or  castings,  solder  of  high  grade;  standard  crowfoot  battery 
zincs,  Magnus  anti-friction  lining  metal,  Magnus  tin,  Magnus  metal  for 
locomotive  engine  castings,  and  bearings  for  high  speed  shafting,  self- 
fitting,  lead-lined  journal  bearings  for  passenger  and  freight  cars,  loco- 
motives and  all  classes  of  engines.  The  company  has  a  brass  foundry 
fitted  with  all  modern  tools  and  appliances,  including  a  well  ap- 
pointed pattern  shop  with  more  than  6,000  patterns.  This  is  located 
at  202-208  10th  Street,  Jersey  City,  N.  J. 

The  two  leading  and  best  known  officials  of  the  company  are  Dan- 
iel M.  Brady,  president,  and  Adolph 
Onslow,  general  superintendent  and  metal- 
lurgist. Mr.  Brady,  who  is  also  general 
sales  agent  of  the  company,  served  for  more 
than  eleven  years  as  chief  clerk  to  the  late 
Leander  Garey,  when  the  latter  was  in 
charge  of  the  car  department  of  the  New 
York  Central  &  Hudson  River  Railroad  and 
leased  lines,  and  has  been  in  active  railway 
and  manufacturing  service  for  the  past 
twenty-five  years.  He  is,  therefore,  well 
equipped  through  long  practical  experience 
to  deal  in  the  most  thorough  manner  with  the 
technical  requirements  of  engine  and  car 
equipment. 

Mr.  Onslow  is  a  mechanical  engineer  of 
thirty-five  years'  experience,  and  was  for 
seventeen  years  manager  for  the  late  D.  A. 
Hopkins.  He  has  the  honor  of  having  put 
up  the  first  plant  in  America  for  the  manu- 
facture of  self-fitting,  lead  lined  journal  bear- 
ings, of  which  in  the  past  twenty-six  years 
he  has  made  more  than  10,000,000.  As  is 
the  case  with  Mr.  Brady,  his  long  practical 
experience  places  him  in  a  position  to  deal 

intelligently  with  the  demands  of  steam  and  street  railways  for  the 
most  serviceable  and  durable  equipment 

An  important  feature  of  the  method  employed  by  the  Brady  Com- 
pany, by  which  the  self-fitting,  lead  lined  bearings  are  moulded,  is  that 
every  bearing  is  cast  face  down,  regardless  of  the  inconvenience  in 
moulding  or  its  extra  cost.  This  method  insures  a  solid  bearing  sur- 
face. The  company  invites  close  inspection  and  caliper  tests  at  its 
works  as  well  as  chemical  analysis  at  railroad  or  outside  laboratories. 
Every  pound  of  metal  sold  is  fully  guaranteed.  These  bearings  are  in 
use  on  six  of  the  principal  railroads  in  the  East,  running  high  speed 
limited  trains,  and  up  to  date  not  one  recorded  complaint  has  been 
made  against  them. 

The  metals  known  as  "  Magnus,"  which  are  sold  in  either  ingot  or 
casting  form,  are  now  in  use  on  many  prominent  roads,  and  the  demand 
is  constantly  increasing.  The  latest  extraordinary  record  made  by  Mag- 


adopted  as  standard  by  the  West  End  Street  Railway  Company, of  Boston. 
The  chief  claims  made  for  this  truck  are:  Absolute  simplicity  of  con- 
struction, low  cost  of  maintenance,  economy  in  first  cost,  quick,  power- 
ful brake  mechanism,  every  part  exactly  fitted  and  machined,  the  use 
throughout  of  all  hot  Norway  iron  rivets  in  its  construction,  and 
material  and  workmanship  of  the  highest  order.  The  car  runs  smoothly 
and  steadily,  and,  it  is  claimed,  avoids  all  pounding  of  the  track. 

Since  the  disastrous  fire  last  June  at  its  works,  the  Laconia  Car 
Company  has  rebuilt,  with  much  larger  shops  and  greatly  increased 
facilities.  In  the  electrical  department  the  company  can  turn  out 
annually  700  car  bodies  and  1,000  standard  trucks.  In  its  steam 
department  it  can  build  175  passenger  coaches  and  2,000  freight  cars, 
and  in  its  foundry  can  supply  15,000  car  wheels  for  steam  railways  per 
annum,  as  well  as  gray  iron  castings  for  other  purposes.  As  will  be 
seen,  the  facilities  in  every  department  are  of  the  best. 


The  Trimble  Car  Fender. 


0 


Jas.  A.  Trimble,  the  car  builder,  of  New  York  City,  is  placing  on 
the  market  a  new  fender  which  possesses  some  interesting  features. 


FIG.  2.— LACONIA  TRUCK  FOR  SHORT  CARS. 


It  consists  of  two  folding  arms  which  are  attached  to  the  under  side  of 
the  car  platform,  and  which  are  so  arranged  as  to  fold  back  of 
the  line  of  the  platform  out  of  the  way  of  the  drawbar  and  bump- 
er. The  folding  arms,  when  extended,  form  the  sides  and  sup- 
ports of  a  large  basket-like  network.  The  fender  in  its  normal 
position  is  folded  and  at  a  height  of  about  eight  inches  above  the 
rails.  In  case  of  accident,  the  motorman  by  pushing  with  his  foot  a 
trip  conveniently  located  on  the  platform,  releases  springs  which 
instantly  throw  the  fender  out,  spreading  the  net  to  within  a  very  short 
distance  of  the  pavement  and  covering  the  entire  width  of  the  track. 
There  is  no  rigid  bar  or  iron  pipe  across  the  front  of  the  fender.  In 
this  extended  position  the  fender  is  about  two  inches  from  the  surface 
of  the  pavement,  and  is  so  arranged  that  in  striking  an  immovable 
object,  such  as  a  high  paving  block,  it  will  rise  over  the  obstruction. 
The  folding  feature  of  the  fender  is  important,  because  it  permits  the 
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use  of  trailers  or  the  storing  of  cars  close  together  in  the  car  house 
without  interference.  The  fender  is  at  present  in  use  on  the  North 
Hudson  County  Railway  Company's  lines. 


An  Improved  Street  Railway  Car  Fender. 

The  fender  shown  in  the  illustration  is  designed  to  be  so  flexible 
that  it  cannot  possibly  injure  a  person  whom  it  strikes,  but  will  catch 
up  such  person  in  such  way  that  he  or  she  will  be  carried  safely  along 
with  the  car  until  the  latter  may  be  stopped.  The  improvement  has 
been  patented  by  Henry  W.  Eaton,  of  No,  45  William  Street,  New 
York  City.  Fig.  1  shows  the  device  in  use,  Fig.  2  being  a  side  view, 
representing  the  position  of  the  parts  when  a  person  has  been  caught 
on  the  fender.  A  forwardly  extending  lower  framework  is  connected 
by  a  hinge  joint  to  the  car,  and  chains  extend  from  the  forward  end  of 
the  frame  to  hooks  at  either  side  of  the  dashboard.  The  chains  are 
connected  by  a  netting,  and  are  only  indirectly  connected  with  the 
lower  frame,  being  attached  at  their  outer  ends  to  the  arms  of  a  swing- 
ing frame  pivoted  to  the  lower  frame,  and  which  extends  normally  up- 
ward, as  shown  in  Fig.  I,  this  frame  when  turned  over,  as  shown  in 
Fig.  2,  striking  the  chains  and  network  to  depress  them  near  the 
center,  and  swing  them  and  the  frame  up  slightly  at  the  front  end  of 
the  fender.  The  lower  arms  of  the  swinging  frame  have  at  their  free 
ends  a  cross  bar  extending  beneath  the  sides  of  the  lower  frame,  limit- 
ing the  upward  swing  of  the  arms  and  the  outward  movement  of  the 
swinging  frame.  The  first  effect  of  striking  a  person  is  to  cause  the 
upright  frame  to  yield  gradually,  so  as  to  break  the  force  of  the  blow, 
and  the  same  moment  the  network,  engaging  the  legs  tightly  between 
the  knees  and  the  ankles,  relieves  the  body  of  much,  if  not  all,  of  its 


installed,  which  has  a  capacity  large  enough  to  unload  a  thirty  ton  car 
in  thirty  minutes.  This  conveyor  consists  of  a  series  of  gravity 
buckets  pivoted  on  a  double  chain,  the  whole  system  being  carried  on 
self  lubricating  wheels.  The  buckets  are  so  pivoted  on  this  double 
chain  that  the  force  of  gravity  keeps  them  always  in  an  upright  posi- 
tion, whether  full  or  empty,  and  no  matter  how  tortuous  may  be  the 
track  over  which  they  are  drawn.  The  conveyor  chain  is  driven  by  a 
special  engine  located  in  the  top  of  the  storage  building,  which  en- 
gages with  the  chain  by  pawls,  and  the  whole  machine  is  so  designed 
that  dust  cannot  get  into  the  working  parts.  It  is  noiseless  in  opera- 
tion and  moves  slowly,  the  capacity  being  obtained  by  the  size  of  the 
buckets  and  not  by  the  speed  of  the  chain.  The  coal  is  taken  from  the 
storage,  weighed  and  delivered  to  the  boiler  room  by  a  system  of  cars, 
tracks  and  scales.  The  cars  are  so  designed  that  the  fireman  shovels 
direct  from  them  into  the  furnaces. 

The  whole  plant  is  of  the  most  modern  type.  Although  in  this 
particular  instance,  the  steam  generated  is  used  for  pumping  machin- 
ery, the  methods  of  handling  coal  are  applicable  to  similar  boiler  plants 
which  are  used  in  connection  with  street  railway  power  houses.  The 
adoption  of  modern  methods  in  the  handling  of  coal  and  ashes  simply 
from  the  standpoint  of  economy  cannot  be  too  strongly  urged. 

A  Combined  Grip,  Piek=up  and  Throw=off. 


The  accompanying  engraving  shows  a  grip  with  pick-up  and 
throw-off,  for  cable  railways,  invented  by  George  Muller,  of  Hoboken, 
N.  J.  The  grip  was  designed  for  the  Broadway  cable  conduit  which 
has  a  depth  of  twenty-four  inches.  The  mechanism  of  the  grip  con- 
sists of  a  fixed  lower  jaw  and  a  movable  upper  jaw,  the  latter  being 
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COMBINED  GRIP,  PICK-UP  AND  THROW-OFF. 


weight  and  prevents  the  danger  of  breakage  of  the  ankles  by  sudden 
shock.  There  is  no  chance  for  a  person  to  be  thrown  violently 
against  the  dashboard.  The  vertical  frame  then  swings  inward  under 
the  weight  of  the  falling  body  thus  thrown  upon  the  two  nettings,  the 
side  chains  buckling  and  raising  the  lower  portion  of  the  fender  frame 
at  its  outer  end.  The  whole  device  may  be  folded  up  in  small  space 
on  the  end  of  the  car  when  not  in  use. 


Coal  Handling  Machinery. 


As  before  mentioned  in  these  columns,  the  C.  W.  Hunt  Company, 
of  New  York  City,  is  furnishing  some  of  the  largest  plants  in  the 
country  with  the  most  modern  machinery  for  handling  fuel  and  its 
refuse.  One  of  the  street  railway  plants  in  Brooklyn,  equipped  in  this 
way,  was  recently  described  in  our  columns.  Another  plant  of  con- 
siderable importance,  which  this  company  has  recently  equipped,  is 
that  of  the  Ridgewood  pumping  station,  of  the  Brooklyn  (N.  Y.) 
Waterworks.  This  station  has  a  daily  capacity  of  110,000,000  gals. 
The  boiler  plant  consists  of  six  boilers  of  the  Bigelow  make,  and  four 
internal  fire,  return  flue  boilers  built  by  the  Edge  Moor  Iron  Company, 
of  Delaware.  About  120  tons  of  coal  are  burned  daily.  This  is  re- 
ceived in  bottom  dump  cars,  the  track  coming  into  the  building  at 
right  angles  to  the  line  of  the  boilers  and  is  loaded  into  the  conveyor 
which  passes  below  the  cars  underneath  the  hopper.  It  then  passes 
vertically  to  the  monitor  of  the  storage  building,  where  it  is  carried 
horizontally,  and  discharged  at  any  part  of  the  building.  As  the 
upper  line  of  the  conveyor  is  situated  in  the  monitor  at  a  considerable 
distance  from  the  floor  of  the  storage  building,  it  is  intended  that  as 
the  coal  is  stored  in  the  building,  it  shall  be  dumped  on  the  side  of  the 
pile,  which  is  nearly  as  high  as  the  conveyor  line,  and  gradually  run 
down  the  slope  to  the  floor,  so  that  in  falling  the  breakage  of  coal  may 
be  the  least  possible. 

As  the  coal  is  received  by  railroad,  it  necessarily  comes  inter- 
mittently, and  for  this  reason  an  especially  large  conveyor  has  been 


actuated  by  two  pivoted  levers  which  carry  gripping  pulleys  on  their 
lower  ends.  Above  these  pulleys  are  arranged  stationary  pulleys 
which  are  mounted  to  turn  on  fixed  spindles  secured  to  the  same  frame 
which  supports  the  lower  jaw.  The  pulleys  grip  slightly  in  advance  of 
the  jaws,  making  the  grip  on  the  cable  a  gradual  one,  and  causing  the 
car  to  start  without  a  jerk  or  jar.  The  pulleys  are  adjustable  for  wear, 
and  their  use  reduces  the  friction  on  the  cable  when  the  car  is  running 
at  slow  speed.  A  very  important  feature  of  the  grip  is  that  a  car  can 
pass  around  curves  at  any  speed,  or,  if  necessary,  can  be  brought  to  a 
stop  on  a  curve.  In  this  case,  if  the  inner  cable  is  in  the  grip,  the 
flanges  of  the  pulleys  will  prevent  it  from  being  drawn  out  of  the  grip, 
and  if  the  outer  cable  is  gripped  the  flanges  of  the  pulleys  will  hold 
it  free  from  the  corners  of  the  grip  frame,  and  thus  prevent  the  exces- 
sive friction  and  avoid  the  stranding  of  the  cable. 

On  a  straight  section  of  road,  the  grip,  when  released  by  the  grip- 
man,  will  open  automatically,  owing  to  the  downward  tension  of  the 
cable  on  the  pulleys  which  are  fixed  on  the  ends  of  the  levers.  The 
cable  is  thereby  freed  as  soon  as  the  brake  is  applied  to  stop  the  car. 
The  length  of  the  two  levers  from  the  fulcrum  to  the  upper  ends 
produces  such  force  that  the  grip  is  operated  by  the  gripman  with 
very  little  exertion. 

The  combined  pick-up  and  throw-off  is  shown  in  the  cross  section 
and  detailed  view  of  the  pick-up  at  the  lower  left  hand  corner  of  the  en- 
graving. By  this  device  either  cable  can  be  picked  up  at  any  straight 
section  of  the  road,  and  should  the  pick-up  arms  come  in  contact  with  a 
carrying  pulley  they  are  so  constructed  as  to  roll  over  the  latter  with- 
out injury.  The  throw-off  movement  of  the  pick-up  arms  is  a  posi- 
tive outward  push  that  will  force  the  cable  out  of  the  grip,  even  if 
there  should  be  a  loose  strand  in  the  cable;  therefore,  when  the  grip- 
man  first  discovers  that  his  cable  is  stranding,  he  can  throw  it  off,  stop 
his  car  and  telephone  to  the  power  house. 

As  will  be  seen,  the  grip  is  devised  for  a  duplex  system,  and  by 
means  of  the  pick-up  can  throw  off  the  dead  cable  and  pick  up  the  live 
cable,  in  case  of  change  of  cables  at  any  time.  This  will  avoid  the  long 
stops  of  the  cars  in  case  of  an  accident  during  the  busy  hours  of  the 
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day,  and  should  the  road  be  blocked  by  a  fire,  the  gripmen,  after  they 
have  brought  their  cars  over  the  crossovers,  can  pick  up  the  cable  and 
proceed.  Should  a  car  be  stalled  on  a  curve  by  a  stranded  cable  which 
has  been  stopped  and  the  cable  be  behind  the  grip,  the  outward  push 
of  the  throw-off  movement  makes  it  possible  to  free  the  car  from  its 
anchored  position,  the  leverage  being  sufficient  to  accomplish  this  re- 
sult. An  earlier  form  of  the  grip  was  illustrated  in  the  Street  Rail- 
way Journal  for  December,  1892,  in  which  four  positions  of  the 
pick-up  arms  were  shown. 


Street  Car  Limit  Switches. 


The  definition  of  a  limit  switch  is  a  cut-out  or  a  magnet  cir- 
cuit breaker  which  opens  the  circuit  instantly  on  a  predetermined 
strength  of  current.  The  circuit  breakers  or  magnetic  cut-outs  most 
familiar  are  those  which  are  used  on  switchboards  in  power  stations, 
and  embody  in  all  instances  the  long-throw  switch  to  break  the  vio- 
lent arcing,  which  always  occurs  on  the  breaking  of  the  current. 


NON-ARCING  AUTOMATIC  SWITCH,  CLOSED. 

Circuit  breakers  have  been  found  more  reliable  than  fuses,  since 
the  latter  will  pass  momentarily  great  volumes  far  in  excess  of  their  nom- 
inal fusing  capacity.  In  other  words,  if  a  coil  in  the  armature  in  the 
field  or  any  part  of  the  motor  should  short  circuit,  or  even  a  dead 
ground  through  cable  connections  becoming  bare,  momentarily  the 
fuse  will  often  carry  250,  300  or  500  amperes  without  fusing,  and  will 
open  the  circuit  breakers  at  the  station  controlling  the  division  on 
which  the  disabled  car  is.  This  affects  every  car  on  that  division, 
whereas,  if  a  simple  and  absolute  circuit  breaker  is  on  each  car  the 
station  is  protected  from  all  interruptions  caused  by  short  circuit. 

The  circuit  breaker  shown  is  manufactured  by  the  Sweet  Electric 
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NON-ARCING  AUTOMATIC  SWITCH,  OPEN. 


&  Manufacturing  Company,  of  Grand  Rapids,  takes  up  but  little  room, 
occupying  a  space  of  only  3X8X11  'ns-  It  has  no  lever  for  opening 
the  circuit,  but  when  the  latter  should  be  opened  a  small  push  button, 
conveniently  located  outside  the  circuit  breaker  may  be  pressed,  accom- 
plishing this  result  The  switch  is  non-arcing  and  circular  in  form, 
and  is  easily  charged  from  one  car  to  another. 

It  has  been  urged  that  a  magnetic  or  automatic  circuit  breaker  is 
too  sensitive,  and  that  sluggishness  is  desirable  for  a  street  railway  fuse. 
This  may  be  true  as  far  as  the  regular  range  of  variation  is  concerned, 
but  the  same  result  can  be  accomplished  by  setting  the  breaker  to  the 


proper  point.  For  instance,  if  the  extreme  maximum  limit  of  current, 
even  momentarily  used  is.  say,  seventy-five  amperes,  the  circuit  breaker 
can  be  set  to  open  on  the  passage  of,  say,  100  amperes.  The  fuse  does 
not  protect,  although  rated  at  fifty,  for  it  will  momentarily  carry  500 
amperes. 


No  More  Passes  in  New  York  State. 


According  to  the  new  Constitution  recommended  for 
passage  by  the  Constitutional  Convention  of  New  York, 
and  passed  upon  favorably  by  the  people  at  the  last  elec- 
tion, it  is  provided  that 

"No  public  officer  or  person  elected  or  appointed  to  a  public  office 
under  the  laws  of  the  state  shall  directly  or  indirectly  ask,  demand, 
accept,  receive  or  consent  to  receive  for  his  own  use  or  benefit  or  for 
the  use  or  benefit  of  another,  any  free  pass,  free  transportation,  frank- 
ing privilege  or  discrimination  in  passenger,  telegraph  or  telephone 
rates,  from  any  person  or  corporation,  or  make  use  of  the  same  him- 
self or  in  conjunction  with  another.  A  person  who  violates  any  pro- 
vision of  this  section  shall  be  deemed  guilty  of  a  misdemeanor,  and 
forfeit  his  office  at  the  suit  of  the  Attorney  General.  Any  corporation, 
or  officer  or  agent  thereof,  who  shall  offer  or  promise  to  a  public  officer 
or  person  elected  or  appointed  to  a  public  office  any  such  free  pass, 
etc.,  shall  also  be  deemed  guilty  of  a  misdemeanor,  and  liable  to  pun- 
ishment, except  as  herein  provided.  No  person,  officer,  etc.,  of  a  cor- 
poration giving  any  such  free  pass,  etc. .herein  prohibited,  shall  be  privi- 
leged from  testifying  in  relation  thereto,  and  shall  not  be  liable  to  civil 
or  criminal  prosecution  therefor  if  he  shall  testify  to  the  giving  of  the 
same." 

According  to  a  recent  decision  of  Justice  Ingraham, 
of  the  Supreme  Court,  a  policeman  is  a  "public  officer," 
and  cannot  ride  free  on  street  cars,  as  is  now  the  almost 
universal  custom  in  New  York  City  and  State.  This 
decision  has  created  a  sensation  among  the  police  force 
in  New  York,  as  it  is  believed  that  it  will  have  the  effect 
of  taking  at  least  $100  a  year  out  of  every  policeman's 
pocket. 


Portland  Cement. 


A  recent  number  of  Engineering  contains  a  valuable  article  on 
methods  of  testing  Portland  cement,  from  which  we  quote  as  follows: 

"It  has  been  repeatedly  shown  that  the  tensile  strength  of  coarsely 
ground  cement,  gauged  neat,  is  much  greater  than  that  of  the  same 
cement  finely  ground,  but  that  the  tensile  strength  of  a  mixture  of  the  for- 
mer with  sand  is  much  less  than  that  of  a  similar  mixture  made  with 
the  latter.  For  example,  Messrs.  Dyckerhoff  found  that  cement  which 
would  leave  a  residue  of  10  per  cent,  of  coarse  particles  on  a  sieve  of 
400  meshes  to  the  square  centimetre  (equal,  say,  2,500  meshes  per  square 
inch)  has  a  tensile  strength  when  gauged  neat  nearly  42  per  cent, 
greater  than  that  of  the  same  cement  from  which  the  coarse  particles 
had  been  removed  by  a  sieve  of  5,000  meshes  to  the  square  centime- 
tre, (equal,  say,  32,200  meshes  per  square  inch),  but  that  a  mixture  of 
one  part  of  the  fine  sifted  cement  to  three  of  sand  had  41  per  cent, 
greater  tensile  strength  than  a  similar  mixture  made  with  the  unsifted 
cement,  this  percentage  being  increased  to  64  in  the  case  of  a  mix- 
ture of  one  of  cement  to  five  of  sand.  The  samples  in  each  case  were 
twenty-five  weeks  old. 

"Similar  results  have  been  obtained  by  many  others  who  have 
investigated  the  subject.  In  one  series  of  experiments  made  by  the 
writer,  it  was  found  that  adding  20  per  cent,  of  the  coarse  particles  to 
fine  sifted  cement  decreased  the  tensile  strength  by  47  per  cent.,  the 
age  of  the  sample  being  seven  days.  Taking  all  the  evidence  into 
consideration,  there  can  be  no  doubt  that  the  tensile  strength  of  neat 
cement  is  a  comparatively  useless  test  in  assisting  us  to  form  a  correct 
judgment  of  the  true  value  of  the  material;  nor  does  it  seem  reasonable 
to  expect  that  the  tensile  strength  of  any  material  should  be  any  indi- 
cation of  its  cementing  power.  If,  however,  it  should  be  desired  to 
know  the  true  tensile  strength  of  cement,  the  active  portion  alone 
should  be  used,  the  inert  portion  being  removed  by  a  No.  180  sieve, 
-x-  *  #  *  * 

"A  careful  review  of  the  present  system  of  cement  testing  leads  to 
the  following  conclusions: 

"1.  That  the  strength  of  a  mixture  of  cement  and  sand  is  the  most 
reliable  of  the  present  tests. 

"2.  That  the  tensile  strength  of  neat  cement  may  be  omitted  alto- 
gether as  a  test  of  good  quality. 

"3.  That  the  weight  per  bushel  is  misleading,  and  should  be 
omitted  altogether. 

"4.  That  color  is  not  of  sufficient  importance  to  be  considered  as 
a  test. 

"5.  That  extreme  fineness  of  grinding  is  so  absolutely  essential 
that  a  sieve  of  not  less  than  from  175  to  180  meshes  to  the  lineal  inch 
should  be  used  for  testing  purposes.  .  _  f 

"The  result  of  experience,  therefore,  compels  us  to  arrive  at  the 
further  conclusion  that  the  present  method  of  testing  Portland  cement 
requires  very  considerable  alteration." 


The  Allegheny  Traction  Company's  property  in  Pittsburgh  has. 
been  damaged  by  fire  to  the  extent  of  $75,000. 


December,  1894.] 
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St.  Louis  Street  Railways— Statistics  of  Mileage. 


The  following  figures,  showing  the  exact  mileage  of  the  street  rail- 
way companies  in  St.  Louis,  have  been  kindly  furnished  to  us  by  Mr. 
Winthrop  Bartlett,  a  civil  and  electrical  engineer  of  that  city.  This 
table  is  correct  to  September,  1894. 


Union  Depot  Railway  Co  

Lindell  Railway  Co  

People's  Railway  Co  

Missouri  Railroad  Co  

Southern  Railroad  Co  

St.  Louis  &  Suburban  Railway  

Cass  Avenue  &  Fair  Grounds  Railway. .  .  . 

Citizens'  Railway  Co  

Southwestern  Railway  Co  

St.  Louis  Railroad  Co  

Clayton  &  Forest  Park  Electric  Railway.  . 

Delmar  &  Clayton  Electric  Railway  

Manchester  Road  Electric  Railway  Co  


Total. 


Miles  of  Single  Track. 


Owned. 


76-74 

55-03 
13.60 
26.04 
15-66 
28.64 
32.18 
16.60 
5-04 
26.69 
4.00 
0.97 
2.60 


303-84 


Extensions. 


o.  55 
2-  73 


2.68 
11 .02 


18.03 
1.49 
5-04 


3-09 
2.60 


47-23 


Electric  Mileage   265.02 

Cable         "    33-83 

Horse        "    4-99 


Total   303.84 


Statement  From  St.  Louis. 


The  street  railway  companies  of  St.  Louis  have  made  returns  to 
the  City  Register,  of  business  done  during  the  third  quarter,  as  follows: 


St. 
St. 


passengers,  25,045,049. 


Trips. 

Pass. 

.  22,238 

149  854 

.  174,960 

2,372,147 

142,732 

1,825,583 

•  23,025 

343.049 

•  339.740 

4.572,958 

280,798 

3.572,32g 

■  49.904 

1.011,792 

I7L522 

2.695.703 

30,389 

2,025,525 

.  78,384 

1,136,465 

•  '73.749 

5,039,491 

1,487,441 

24.745,396 

1893  are: 

Trips,  1,518,566 

Electric  Locomotive  for  the  Baltimore  Belt 
Line  Tunnel. 


The  General  Electric  Company  has  just  completed  at  its  Schenec- 
tady Works  the  trucks  for  the  electric  locomotive  which  it  is  construct- 
ing for  the  Belt  Line  tunnel  of  the  Baltimore  &  Ohio  Railroad  at 
Baltimore.  The  locomotive  when  completed  will  weigh  at  least  100 
tons  and  will  be  1,200  H.  P.  traction.  Its  speed  can  be  varied  from 
zero  up  to  thirty-five  or  forty  miles  an  hour,  and  this  can  be  increased 
if  desired.  For  the  work  contemplated,  thirty  miles  an  hour  will  prob- 
ably be  the  maximum.  The  locomotive  will  be  mounted  on  trucks  of 
this  type,  each  with  four  drivers.  Each  axle  carries  a  300  H.  p.  gearless 
motor  supported  on  springs  resting  on  the  frame  of  the  locomotive 
truck.  This  leaves  the  wheels  free  to  adjust  themselves  to  the 
irregularities  of  the  roadbed  and  to  diminish  the  wear  on  both  tracks 
and  motors.  The  armatures  are  mounted  on  hollow  shafts  which 
surround  the  axles  and  are  connected  to  them  by  universal  couplings 
which  allow  a  freedom  of  motion  in  all  directions. 

The  locomotive  is  fitted  with  air  brakes,  the  air  being  com- 
pressed by  a  small  auxiliary  motor  in  the  cab.  The  electrical  air 
compressor  will  also  operate  the  whistle. 


A  Large  Order  for  Electric  Heaters. 


An  order  which,  it  is  said,  is  the  largest  which  has  ever  been 
awarded  for  electric  heaters  was  closed  last  month  by  the  Central 
Electric  Heating  Company,  of  New  York,  with  the  West  Side  Con- 
struction Company,  of  Chicago.  The  heaters  will  be  used  for  the 
equipment  of  all  the  cars  of  the  Metropolitan  Elevated  Railway  of 
that  city,  and  the  Central  Electric  Heating  Company  is  to  be  con- 
gratulated for  having  secured  this  order. 

This  company  is  also  equipping  all  the  electric  cars  of  the  North 
Side  Electric  Railway,  of  Chicago,  with  heaters,  and  is  doing  an  ex- 
cellent business  in  other  sections  of  the  country. 


Manufacturing  Expositions  in  Mexico  and 
South  America. 


The  suggestion  recently  made  by  our  enterprising  contempo- 
rary, Dixie,  that  manufacturers  in  this  country  should  unite  in  send- 
ing exhibits  of  their  products  to  various  places  in  Mexico  and  South 
America  for  exhibition  purposes,  is  receiving  the  approval  of  some  of 
the  leading  manufacturers  in  the  country,  including  the  J.  A.  Fay  & 
Egan  Company  and  the  Lodge  &  Davis  Machine  Tool  Company,  of 
Cincinnati.  These  gentlemen  claim  that  they  have  for  a  number  of 
years  been  sending  Spanish-speaking  representatives  into  the  countries 
named,  and  that  they  have  always  received  good  returns  in  the  shape 
of  substantial  orders.  A  movement  is  on  foot  to  hold  a  nationa 
convention  of  interested  parties  in  Cincinnati  early  next  year. 


Electric  Lighting  of  Cable  Cars. 


The  Brooklyn  Bridge  cable  cars  are  to  be  lighted  by  electricity 
and  the  contractors  for  this  work,  the  Electrical  &  Mechanical 
Egineering  &  Trading  Company,  of  New  York,  is  completing  the 
necessary  apparatus.  A  trolley  wire  will  be  suspended  over  the  track 
by  span  wires  and  the  current  will  be  there  from  by  a  pole  somewhat 
similar  to  the  ordinary  trolley.  The  standard  500  volt  system  will  be 
used. 

Some  New  Corporations. 


Bucyrus,  O. — J.  G.  Meuser,  of  Galion,  recently  laid  before 
the  County  Commissioners  an  application  for  a  franchise  to  a  new 
corporation,  to  build  an  electric  railway  on  the  public  road  between 
Bucyrus  and  Galion,  the  work  to  be  completed  within  one  year. 
This  is  a  rival  to  the  Bucyrus  &  Galion  Suburban  line,  for  which  a 
franchise  has  already  been  granted. 

Carthage,  Mo. — The  Jasper  County  Electric  Railroad  Com- 
pany was  incorporated  November  12,  with  a  capital  stock  of  $150,000. 
Among  those  interested  are  F.  H.  Fitch,  Isaac  Perkins  and  J.  W. 
Haliburton,  all  of  Carthage. 

Elyria,  O. — A  company  to  build  an  electric  railway  to  connect 
Oberlin  and  Elyria  has  been  formed  here,  with  a  capital  stock  of 
$100,000.  Among  the  principal  stockholders  are  W.  B.  Bedortha, 
of  Oberlin,  W.  B.  Thompson,  of  Lorain,  and  Parks  Foster,  of 
Elyria 

Hull,  Que. — A  Montreal  engineer  is  making  surveys  for  the 
proposed  power  house  for  the  new  electric  railway. 

Indianapolis,  Ind. — Grafton  Johnson  and  John  A.  Polk,  of 
Greenwood,  have  applied  to  the  Johnson  County  Commissioners  for 
a  right  of  way  for  an  electric  line  between  Indianapolis  and  Franklin. 

I  ronton,  O. — A  five  mile  electric  railway  is  projected  between 
Pomeroy  and  Middleport,  O.  Frank  E.  Holliday,  of  Ironton,  O.,  is 
interested.    The  line  will  be  built  in  the  spring. 

Mackinac  Island,  Mich.— A  franchise  has  been  granted 
by  the  Council  to  John  H.  Roberts,  representing  a  Grand  Rapids 
company,  for  an  electric  railroad  around  the  island,  along  with  a 
telephone  and  electric  light  system. 

Newark,  N.  J. — At  a  meeting,  lately  held  here,  of  representa- 
tives of  the  L^nion  Traction  Company  and  the  Newark,  Rutherford  & 
Hackensack  Electric  Railway  Company,  it  was  agreed  that  the  latter 
company  should  be  absorbed  by  the  former,  Delos  E.  Culver  and 
Henry  H.  Copeland  becoming  members  of  the  directorate. 

Niagara  Falls,  Ont. — It  is  reported  that  Joseph  Tait  and 
John  Flett,  of  Toronto,  L.  C.  Raymond,  of  Welland,  and  others  are 
seeking  incorporation  as  the  Niagara  River  Tramway  Company,  to 
build  and  operate  a  cable  tramway  over  the  Niagara  River.  The 
headquarters  of  the  company  are  to  be  at  Niagara  Falls,  and  the  cap- 
ital stock  is  placed  at  $40,000. 

Ottawa,  Ont. — The  promoters  of  the  proposed  Ottawa  & 
Brockville  electric  railway  are  applying  for  a  charter.  It  is  said  that 
a  bonus  of  $100,000  will  be  asked  from  the  city  of  Ottawa. 

St.  Thomas,  Ont. — The  street  railway  is  reported  to  have 
been  purchased  by  Henry  Everett,  of  Cleveland,  who  will  convert  it 
into  an  electric  road  in  the  spring. 

Shelburne  Falls,  Mass. — There  is  a  movement  on  foot  for 
an  electric  railway  from  Shelburne  Falls  to  Coleraine.  Several  Boston 
capitalists  and  C.  A.  Marcy,  J.  B.  Clark  and  Arthur  A.  Smith,  of 
Coleraine,  are  interested. 

South  Paris,  Me. — A  new  electric  road,  soon  to  be  con- 
structed, will  be  the  Norway  &  Paris  Street  Railway.  The  capital 
stock  will  probably  be  $25,000.  The  following  have  been  chosen 
directors  of  the  company:  Geo.  L.  Beale  and  Freeland  Howe,  of 
Norway;  John  F.  Hill  and  Geo.  E.  Macomber,  of  Augusta;  H.  L. 
Shephard,  of  Rockport. 

Trenton  ,  N.  J. — The  New  York  &  Philadelphia  Traction 
Company,  whose  offices  are  at  the  corner  of  State  and  Mont- 
gomery Streets,  has  received  franchises  to  pass  through  Hillsborough, 
Millstone  and  East  Millstone,  making  a  complete  franchise  now  from 
Kingston  to  Bound  Brook. 

Westport,  Conn. — Steps  have  been  taken  for  the  incorpora- 
tion of  the  Westport  &  Southport  Street  Railway  Company,  whose 
promoters  intend  to  run  electric  cars  from  Lyon's  Plains  to  Sauga- 
tuck,  thence  to  connect  with  the  system  of  the  Bridgeport  Traction 
Company. 
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Personals. 


Mr.  S.  L.  Nicholson,  of  Philadelphia,  was  in  New  York  last 
month. 

Mr.  J.  H.  Bickford,  of  Salem,  Mass.,  made  a  business  trip  to  New 
Orleans  during  the  month  of  November. 

Mr.  Joel  Hurt,  president  of  the  American  Street  Railway  Associa- 
tion, was  in  New  York  City  last  month. 

Mr.  F.  S.  Kenfield,  of  the  Street  Railway  Review,  was  married 
October  24,  at  Rock  Island,  111,  to  Miss  Amy  Sweeney. 

Mr.  Charles  Desmond  has  again  assumed  the  editorship  of  the 
Stationary  Engineer,  and  the  Master  Steam  Fitter,  of  Chicago. 

Mr.  Everett  K.  Day  has  been  appointed  superintendent  of  the 
Skowhegan  &  Norridgewock  Electric  Railway,  of  Skowhegan,  Me. 

Mr.  J.  W.  Parker,  the  well  known  representative  of  the  Ball 
Engine  Company,  in  Philadelphia,  was  married  November  1,  to  Miss 
Albury,  of  Beverly. 

Mr.  John  W.  Baker,  of  the  E.  T.  Burrowes  Company,  of  Port- 
land. Me. ,  called  at  our  office  last  month.  Mr.  Baker  is  making  an 
extended  trip  through  the  West  in  the  interests  of  his  company. 

Mr.  S.  Dana  Greene,  of  the  General  Electric  Company,  read  a 
paper  last  month  at  the  annual  meeting  of  the  Society  of  Naval  Archi- 
tects and  Engineers,  on  "Electricity  on  Shipboard." 

Mr.  Carl  P.  Young,  general  manager  and  chief  engineer  of  the 
Philadelphia  Electrical  Equipment  Company,  of  Philadelphia,  was  in 
New  York  City  a  few  days  ago,  attending  to  the  business  of  his  new 
company. 

Mr.  C.  J.  Field  will  read  a  paper  at  the  annual  meeting  of  the 
American  Society  of  Mechanical  Engineers,  to  be  held  in  New  York 
City,  December  3  to  7,  on  "The  Present  and  Prospective  Development 
of  the  Electric  Tramway." 

Mr.  F.  D.  Rounds  has  been  appointed  superintendent  of  the 
Broadway  &  Seventh  Avenue  division  of  the  Metropolitan  Street  Rail- 
way Company,  vice  Mr.  Newell,  who  has  been  appointed  superintend- 
ent of  the  34th  Street  division. 

Mr.  George  Cradock,  of  George  Cradock  &  Company,  Wake- 
field, England,  is  making  a  trip  around  the  world,  and  landed  recently 
in  San  Francisco.  Mr.  Cradock  has  spent  some  time  in  Australia,  and 
will  return  to  England  in  December  via  Chicago  and  New  York. 

Mr.  W.  S.  Dimmock,  superintendent  of  the  Omaha  &  Council 
Bluffs  Railway  &  Bridge  Company,  Council  Bluffs,  la.,  called  at  the 
Chicago  office  of  the  Journal  on  his  way  home  from  the  Convention. 
He  spent  several  days  at  Louisville,  Cincinnati,  Indianapolis  and  Chi- 
cago inspecting  the  street  railway  systems.  Mrs.  Dimmock  accom- 
panied him. 

Mr.  Frank  X.  Cicott,  manager  Railway  Department  of  the  Pet- 
tengill-Andrews  Company,  of  Boston  and  New  York,  will  sail  on  the 
steamship  "  Lucania  "  December  1st  for  England.  Mr.  Cicott,  while 
abroad,  will  confer  with  Dick,  Kerr  &  Co.  (Ltd.),  of  London,  manu- 
facturers of  rails,  on  the  subject  of  extending  this  company's  Ameri 
can  trade. 

Mr.  F.  L.  Hart  has  been  appointed  chief  engineer  of  the  Balti- 
more City  Passenger  Railway  Company.  Mr.  Hart  was  formerly 
connected  with  the  Third  Avenue  Railway  Company,  of  New  York,  and 
has  recently  been  engineer  of  operation  of  the  Metropolitan  Traction 
Company  of  New  York,  and  is  thoroughly  versed  in  the  details  of  cable 
railway  construction  and  operation. 

Mr.  W.  Frank  Carr,  who  was  the  constructing  engineer  of  the 
Roanoke  Street  Railway,  illustrated  in  our  last  issue,  has  been  con- 
nected with  a  number  of  electric 
r  railway  enterprises.     He  is  a 

native  of  Massachusetts,  and  was 
graduated  from  the  Massachu- 
setts State  College,  and  later,  in 
1884,  from  the  Institute  of  Tech- 
nology, in  Boston.    After  prac- 
tising as  consulting  engineer  for 
four  years  in  Minneapolis,  he 
was  appointed,  in  1889  assist- 
ant engineer  of  the  Minneapolis 
and  St.  Paul  street  railway  sys- 
tem, with  full  charge  of  all  out- 
side engineering  work,  and  the 
drawing  up  of  plans  and  esti- 
mates for  thirty  miles  of  cable 
railway  for  those  cities.  After 
the  abandonment  of  the  cable 
plans  and   the   resignation  of 
Chief  Engineer  Wise.  Mr.  Carr 
was  appointed  chief  engineer  of 
the  system.    Under  his  charge 
238  miles  of  electric  road,  in- 
cluding the  interurban  line  be- 
tween the  two  cities,  was  built. 
Mr.  Carr  designed,  for  use  in 
Minneapolis,  the  now  well-known  Shanghai  T  rail,  rolled  by  the  Illinois 
Steel  Company.    In  the  winter  of  1891-92  Mr.  Carr  went  South  on  ac- 
count of  ill  health,  and  on  April  I,  1892,  was  appointed  general  man- 
ager and  engineer  of  the  Roanoke  Street  Railway  Company  and 
Roanoke  Electric  Light  &  Power  Company.    He  severed  his  connec- 
tion with  the  Roanoke  companies  last  August,  and  expects  to  return 
North  in  the  spring.    Mr.  Carr  is  a  member  of  the  American  Society 
of  Civil  Engineers. 


W.  FRANK'CARR. 


Mr.  H.  E.  Hunt,  of  the  Hunt  Air  Brake  Company,  Pittsburgh, 
Pa.,  was  in  New  York  City  last  week  on  business  connected  with  the 
organization  of  his  company  for  the  manufacture  of  street  car  air 
brakes.  Mr.  McGuire,  of  the  Pittsburgh  Reduction  Company,  whose 
office  is  in  the  Havemeyer  Building,  New  York,  will  look  after  the 
New  York  business  of  the  new  company. 

Mr.  Robert  Beall,  who  was  mentioned  in  our  list  of  attendants  at 
the  Atlanta  Convention,  as  a  director  of  the  Metropolitan  Railroad 
Company,  of  Washington,  D.  C,  is,  instead,  a  director  of  the  Washing- 
ton &  Georgetown  Railroad  Company,  of  Washington,  D.  C  Mr. 
Beall  was  formerly  a  director  of  the  Metropolitan  Railroad  Company, 
but  resigned  this  office  about  two  years  ago. 

Mr.  E.  P.  Vining  has  been  appointed  general  manager  of  the 
Market  Street  Railway  Company,  of  San  Francisco  and  leased  lines. 
This  is  the  first  appointment  which  has  been  made  to  this  position 
since  the  consolidation  of  the  road,  Mr.  M.  D.  Stein  having  held  the 
position  of  active  manager  oi  the  transportation  department,  which 
office  has  been  abolished.  Mr.  Vining  is  well  and  favorably  known  in 
traffic  circles,  having  been  connected  for  a  number  of  years  with  the 
Union  Pacific  Railway,  and  manager  of  the  Western  Trunk  Line  Asso- 
ciation. 

Mr.  John  Graham,  whose  portrait  we  present  herewith,  has  been 
general  manager  of  the  Wilkesbarre  &  Wyoming  Valley  Traction  Com- 
pany since  its  organization,  and 
is  one  of  the  largest  stockhold- 
ers in  the  company.    He  was 
born  in  Cumberland  County, 
Pa,,  August  4,  1843,  and  is  of 
Scotch-Irish  descent.    He  re- 
mained on  a  farm  until  twenty- 
three  years  of  age,  at  which 
time  he  moved  to  Newville, 
Pa.,  and  was  appointed  teller 
in  the  First  National  Bank  of 
that  place.    This  position  he 
held  until  1876,  after  which  he 
engaged  in  the  tanning  busi- 
ness.   Mr.  Graham  served  in 
the  Pennsylvania  Legislature 
during  the  session  of  1883  and 
1885,  representing  his  native 
county  of  Cumberland.    In  the 
latter  year  he  made  his  first 
venture  in  street  railways,  pur- 
chasing, with  two  friends,  the 
Bloomfield  City   Street  Rail- 
way, of  Bloomfield,  111.,  for 
f  ]  50,000,  reselling  the  road  the 
same  year  for  $200,000.  Since 
that  time  Mr.  Graham  has  de- 
voted his  attention  almost  exclusively  to  street  railway  affairs,  and  is 
widely  recognized  for  his  ability  and  general  knowledge  of  the  street 
railway  business.    He  went  to  Wilkesbarre  in  November,  1890,  and  a 
few  months  later,  with  several  friends,  organized  the  Wilkesbarre  & 
Wyoming  Valley  Traction  Company.    Associated  with  Mr.  Graham  in 
the  organization  of  this  company  was  the  Hon.  J.  J.  Patterson,  who  is 
still  a  director  in  the  company,  but  who   has  moved  to  Lancaster,  Pa., 
and  is  largely  interested  in  street  railways  in  that  city.    Mr,  Graham's 
history  since  1890  has  been  that  of  the  company  of  which  he  is  general 
manager. 

New  Publications. 


JOHN  GRAHAM. 


Illustrated  Catalogue  and  Price  List  of  the  Lunkenheimer  Com- 
pany, Cincinnati,  O. 

The  Lunkenheimer  specialties  are  well  known  for  the  high  stand- 
ard of  superiority  which  they  have  always  held.  The  gate  and  other 
valves,  the  lubricators,  cocks,  etc.,  of  this  company  have  been  men- 
tioned in  our  columns,  and  our  readers  are  well  acquainted  with  their 
characteristic  features.  The  company's  1895  catalogue,  which  is  just 
issued,  is  a  handsome  publication  and  shows  forth  clearly  the  features 
which  have  contributed  to  the  popularity  of  these  appliances. 

Catalogue  of  the  Barney  &  Smith  Car  Company. 

The  Barney  &  Smith  Car  Company,  of  Dayton,  O.,  is  one  of  the 
oldest  companies  in  the  business,  having  been  established  in  1849.  The 
facilities  of  this  company  for  supplying  the  highest  grade  of  car  work 
have  been  described  in  these  columns.  The  company  has  recently 
published  a  handsome  catalogue  illustrating  a  number  of  different 
types  of  streetcars  manufactured  at  its  works  for  street  railway  com- 
panies. The  catalogue  shows  cars  of  all  types,  including  freight  and 
mail  cars,  and  the  interiors  of  a  number  of  the  cars  are  illustrated. 

Modern  Methods  of  Handling  Fuel  as  Practiced  in  Locomotive 
Coaling  Stations,  Electric  Light  and  Steam  Railway  Power 
Plants.  Published  by  the  Link-Belt  Engineering  Company,  of 
Philadelphia  and  New  York. 

This  is  a  very  handsome  catalogue,  and  contains  engravings  of 
different  types  of  coaling  stations  belonging  to  street  railway  and  other 
companies.  Among  the  street  railway  installations  illustrated  are: 
The  boiler  room  of  the  33d  Street  power  station  of  the  Philadelphia 
Traction  Company,  two  views,  the  ash  conveyor  of  the  same  station, 
and  two  views  of  the  power  station  of  the  Electric  Traction  Company, 
of  Philadelphia.  The  Link- Belt  Engineering  Company  has  also  equip- 
ped with  coal  handling  machinery  a  large  number  of  other  street  rail- 
way stations,  as  well  as  many  plants  for  other  coal  using  concerns. 
The  pamphlet  is  also  illustrated  by  engravings  of  the  works  of  the 
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Link-Belt  Machinery  Company  and  of  the  Link-Belt  Engineering 
Company. 

Stresses  in  Girder  and  Roof  Trusses,  for  Both  Dead  and  Live 
Loads,  by  Simple  Multiplication,  With  Strain  Constants  for 
One  Hundred  Cases.  By  F.  R.  Johnson.  Spon  &  Chamberlain, 
New  York,  1894.    Price  $2.50. 

This  book,  while  not  intended  for  the  general  reader,  is  an  ex- 
tremely useful  one  for  civil  and  mechanical  engineers,  architects  and 
draughtsmen  who  find  it  necessary  to  calculate  the  stresses  in  girder 
and  roof  trusses.  It  is  intended  to  simplify  these  calculations,  and  to 
assist  practical  engineers  and  draughtsmen  who  have  little  time  for 
mathematical  investigation.  The  stress  constants  for  both  dead  and 
live  loads  need  only  to  be  multiplied  by  the  panel  load  to  give  the 
maximum  stress  in  any  member  of  the  truss  which  may  be  mentioned. 
The  work  is  apparently  compiled  with  great  care.  The  detail  figures, 
as  far  as  possible,  have  been  determined  in  two  or  three  different  ways, 
and  the  results  of  this,  of  course,  add  greatly  to  the  value  of  the  book. 
Such  books  as  this  are  of  great  assistance  in  reducing  to  a  minimum 
the  labors  of  working  engineers. 

Electric  Light  and  Power.  By  Arthur  F.  Guy.  Published  by  Biggs 
&  Company,  London.    346  pp.    Price  $2.00. 

This  book  embodies  a  great  deal  of  practical  information  on 
central  station  work,  and  the  principles  underlying  the  action  of  appa- 
ratus have  been  discussed,  the  author  explains,  only  so  far  as  to  enable 
the  reader  to  grasp  the  laws  that  govern  their  action.  The  subjects 
treated  include  motive  power,  with  a  discussion  of  the  relative  values 
of  the  gas  engine  and  different  types  of  steam  engines  and  water  wheels 
for  operating  dynamos,  electrical  generating  machinery,  arc  and  in- 
candescent lighting  with  a  comparison  of  the  cost  of  these  methods  of 
illuminating  and  by  gas,  and  the  distribution  of  electric  power.  The 
relative  costs  of  installation  and  operation  of  different  types  of  appa- 
ratus are  treated  at  considerable  length,  and  a  number  of  interesting 
comparisons  are  made  of  different  systems  and  methods  of  practice. 
Electrical  development  in  the  lighting  has  been  slower  in  England 
than  in  this  country,  if  we  can  judge  from  the  statement  made  that,  up 
to  the  end  of  1893,  the  city  of  London  had  a  total  of  only  349,000  six- 
teen candle  power  incandescent  lamps.  Of  the  three  methods  of  driv- 
ing dynamos — by  belts,  ropes  and  direct  connection — the  central 
stations  seem  to  be  about  equally  divided,  though  the  present  tendency, 
the  author  states,  is  toward  direct  driven,  high  speed  engines  coupled 
to  low  [speed  armatures.  Whether  this  is  also  the  trend  of  practice  in 
railway  stations  is  not  mentioned,  but  we  notice  that  rope  driving  is 
used  in  one  of  the  two  large  railway  installations,  that  of  the  Liverpool 
Elevated  Railway,  and  belts  in  the  other,  the  City  &  South  London 
Railway.  But  little  space  is  devoted  to  electric  traction,  and  in  this 
department  of  electrical  development,  the  author  states  that  England 
is  a  long  way  behind  America,  though  in  heavy  and  large  engineering 
work  it  acts  as  pioneer.  The  greatest  field  for  electric  traction  at  pres- 
ent in  England,  it  is  thought,  lies  in  the  construction  of  tubular  under- 
ground electric  railways.  The  book  is  written  in  a  clear  and  attractive 
style  and  is  illustrated  by  a  number  of  diagrams. 


Equipment  Notes. 


The  Gold  Car  Heating  Company,  of  New  York,  is  equipping 
180  cable  cars  of  the  Third  Avenue  Railway  Company,  of  New  York, 
with  car  heaters. 

Westinghouse,  Church,  Kerr  &  Company  announce  the  removal 
of  their  New  England  office  from  620  Atlantic  Avenue  to  Exchange 
Building,  53  State  Street,  Boston. 

The  Brooklyn  Railway  Supply  Company,  of  Stamford,  Conn., 
has  recently  delivered  a  snow  sweeper  to  the  Broadway  &  Seventh 
Avenue  Railway  Company,  of  New  York. 

Charles  J.  Mayer,  of  Philadelphia,  Pa.,  who  deals  in  electrical 
railway  supplies,  has  removed  to  Room  121 1  Betz  Building.  Mr.  Mayer 
has  charge  of  the  Middle  States  sales  department  for  the  R.  D.  Nuttall 
Company,  of  Allegheny,  Pa. 

The  C.  W.  Hunt  Company,  of  New  York,  reports  that  Messrs. 
Pardee  &  Young,  coal  dealers,  of  Fall  River,  Mass.,  have  awarded 
it  the  contract  for  a  coal  elevator  and  two  automatic  railways  for 
coal  wharves,  which  the  latter  are  erecting. 

The  Westinghouse  Electric  &  Manufacturing  Company,  of 
Pittsburgh,  Pa.,  writes  us  that  the  office  of  its  New  England  agency, 
which  was  formerly  located  at  620  Atlantic  Avenue,  Boston,  Mass. , 
has  been  removed  to  Exchange  Building,  53  State  Street,  Boston,  Mass. 

Charles  A.  Baldwin  &  Company,  bankers,  at  40  and  42  Wall 
Street,  are  making  a  specialty  of  street  railway  securities,  and  persons 
interested  may  find  it  profitable  to  communicate  with  them.  The  house 
has,  we  understand,  many  rich  clients  who  are  interested  in  trolley 
development. 

George  Cradock  &  Company,  of  Wakefield,  Eng.,  whose  ropes 
have  been  making  excellent  records  on  this  side  of  the  Atlantic,  report 
the  record  of  172  weeks  or  196,764  miles  for  one  of  its  cables  on  the 
Fitzroy  line  in  Melbourne.  Some  remarkable  records  in  Dunedin, 
New  Zealand,  by  the  ropes  of  this  company  were  given  in  our  last 
issue. 

The  Clayton  Air  Compressor  Works,  of  26  Cortlandt  Street, 
New  York,  has  sent  us  a  copy  of  its  newest  publication  on  the 
"  Uses  of  Compressed  Air."  This  list  cites  about  seventy  different 
applications  of  air  under  pressure,  and  is  a  most  convincing  commen- 
tary upon  modern  advancement  in  engineering,  manufacturing  and  in- 
dustrial lines. 


The  Western  Electric  Company,  of  New  York  City,  has  been 
appointed  the  wholesale  agent  for  the  hot  pressed  steel  pinions  manu- 
factured by  the  United  States  Projectile  Company,  of  Brooklyn. 
This  arrangement  supersedes  the  old  one  under  which  C.  S.  Knowles, 
of  Boston,  was  acting  as  sales  agent.  The  Western  Electric  Company 
proposes  to  push  vigorously  the  sale  of  these  pinions. 

C.  S.  Stearns  &  Company  have  just  started  in  business,  at 
9  Haynes  Street,  Hartford,  Conn.,  as  manufacturers' agents  and  dealers 
in  street  railway  supplies.  The  firm  is  composed  of  C.  S.  Stearns  and 
E.  R.  Gilbert.  Mr.  Gilbert  is  already  well  known  to  the  trade  through 
his  former  connection  as  traveling  salesman  of  the  Eddy  Electric  Com- 
pany. The  new  firm  is  in  a  good  position  to  handle  to  good  advantage 
the  products  of  Western  manufacturers. 

Charles  E.  Chapin,  manufacturers'  agent  and  dealer  in  general 
electrical  supplies,  has  so  increased  his  business  recently  that  he  has 
been  obliged  to  take  larger  quarters  on  the  first  floor  at  136  Liberty 
Street,  in  the  Electrical  Exchange  Building.  Among  the  recent  large 
contracts  taken  are  two  complete  electrical  plants  for  export.  Mr.  Chapin 
has  recently  secured  the  sole  agency  of  the  Perfection  woven  wire 
gauze  brush,  especially  adapted  for  large  railroad  generators. 

The  Lewis  &  Fowler  Manufacturing  Company,  of  Brooklyn,  N. 
Y.,  is  doing  a  large  business  in  all  of  its  departments.  Mr.  Dobbs, 
general  manager  of  the  company,  reports  special  activity  in  the  snow 
sweeper,  stove,  trimming  and  register  departments.  The  excellent 
service  given  by  the  Lewis  &  Fowler  snow  sweepers  last  winter  has 
been  referred  to  in  these  columns,  and  has  brought  its  return  in  a  large 
number  of  orders,  which  it  has  filled  during  the  summer  and  autumn. 

The  Penn  Bridge  Company,  of  Beaver  Falls,  Pa.,  is  building  a 
bridge  across  the  Monongahela  River  at  Glenwood,  Pa. ,  for  the  new 
line  to  Homestead  and  McKeesport,  of  the  Second  Avenue  Traction 
Company,  of  Pittsburgh.  The  bridge  has  a  center  span  of  520  ft.,  two 
spans  of  300  ft.  each,  beside  viaduct  approach  at  each  end.  The  com- 
pany is  also  building  an  extensive  bridge  with  five  spans  for  the  Wilkes- 
barre  &  Wyoming  Valley  Traction  Company,  as  mentioned  elsewhere 
in  this  issue. 

The  Graham  Equipment  Company,  of  Providence  and  Boston, 
has  published  a  circular,  calling  attention  to  a  very  striking  remark  in 
the  paper  read  by  E.  C.  Foster,  general  manager  of  the  Lynn  &  Bos- 
ton Street  Railway  Company,  at  Atlanta,  in  regard  to  using  a  tram 
rail.  The  Graham  Equipment  Company  calls  attention  to  the  fact  that 
a  great  deal  of  the  waste  of  money  in  roadbeds  has  been  due  to  the  use 
of  too  heavy  trucks,  and  points  the  obvious  moral  to  buy  spring  sus- 
pended trucks  and  save  in  the  roadbed. 

The  Storm  Manufacturing  Company,  of  Newark,  N.  J.,  is  send- 
ing out  to  its  customers  a  miniature  of  the  H.  &  C.  patent  ice  and  sleet 
cutting  trolley  wheel,  in  the  shape  of  a  paper  weight.  It  is  a  repro- 
duction of  the  wheel  about  two  inches  in  diameter.  It  is  the  only 
wheel,  the  manufacturers  claim,  which  will  entirely  remove  ice  from 
the  wires  and  allow  the  same  speed  to  be  made  in  sleet  and  ice  storms 
as  in  good  weather.  John  H.  Graham  &  Company,  of  113  Chambers 
Street,  New  York  City,  are  the  sole  agents  for  this  wheel. 

William  Hazleton,  3d  general  agent  for  the  United  States  of  the 
Societe  Anonyme  lndustrielle  Des  Etablissements  Arbel,  has  presented 
us  with  a  very  neat  paper  weight  in  the  form  of  one  of  the  Arbel 
wheels  for  street  railway  service,  which  he  has  just  received  from  the 
home  office  at  Rive-de-Gier  (Loire),  France.  Mr.  Hazleton  expected 
to  receive  a  large  number  of  these  paper  weights  in  time  to  distribute 
them  as  souvenirs  at  the  Atlanta  Convention,  but  they  were  delayed 
in  the  Custom  House  so  long  that  he  was  not  able  to  have  them  at 
Atlanta. 

The  R.  A.  Crawford  Manufacturing  Company,  of  Pittsburgh, 
Pa.,  has  recently  shipped  to  New  Orleans  sixty-six  patent  pick-up  car 
equipments  with  rope  net.  The  company  also  reports  orders  for 
all  the  cars  of  the  McKeesport  &  Wilmerding  Street  Railway  Com- 
pany, of  McKeesport,  Pa.,  with  its  folding  pick-up  fender,  and  all  the 
cars  of  the  Paterson  Central  Railway  Company,  of  Paterson,  N.  J. 
The  company  has  also  received  the  order  for  all  the  cars  of  the  Pater- 
son Railway  Company.  R.  A.  Crawford  is  enthusiastic  over  the  fa- 
vorable reception  which  his  fender  is  receiving. 

W.  P.  Seguine,  of  the  Frost  Veneer  Seating  Company,  has 
recently  invented  a  waterproof  and  heatproof  glue,  which  promises  to 
be  of  great  value,  not  only  in  car  construction,  but  in  all  places  where 
a  waterproof  glue  would  be  valuable.  Mr.  Seguine  has  been  experi- 
menting in  this  line  for  many  years,  and  has  subjected  the  glue  to  a 
series  of  severe  tests,  under  all  of  which  it  has  given  very  favorable 
results.  The  right  to  use  this  glue  for  veneer  has  been  secured  by  the 
Frost  Veneer  Seating  Company,  but  the  right  to  use  it  in  other  indus- 
tries is  still  the  property  of  Mr.  Seguine.  We  understand  that  the  pro- 
duct is  inexpensive  to  manufacture. 

Edward  F.  Austin,  former  sales  agent,  in  Pittsburgh,  of  the  Al- 
toona  Manufacturing  Company ,  recently  assigned,  has  taken  charge  of 
the  Pittsburgh  office  of  the  Phoenix  Iron  Works  Company,  of  Mead- 
ville,  Pa.,  manufacturers  of  the  well  known  Dick  &  Church  engines, 
boilers,  feedwater  heaters,  etc.  Mr.  Austin  reports  the  sale  of  a  15  X 
18  engine,  to  Jones  &  Laughlin;  three  100  H.  P.  boilers  for  the  Schen- 
ley  Park  Casino.  These  boilers  are  particularly  designed  for  safety, 
etc.  .and  are  of  special  make  all  through.  He  also  reports  several  smaller 
sales,  and  states  that  inquiry  is  increasing  from  all  localities,  and  that 
he  looks  forward  to  an  increase  of  the  trade  in  the  boiler  and  engine 
business. 

The  John  Stephenson  Company,  Ltd.,  of  New  York,  has  been 
kept  busy  recently  turning  out  the  cable  cars  for  the  Metropolitan 
Traction  Company's  Columbus  Avenue  line  in  New  York.    This  car 
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is  of  the  "  Broadway"  type,  and  is  illustrated  and  described  elsewhere 
in  this  issue.  The  Stephenson  Company  also  mentions,  among  other 
recent  orders,  some  electric  cars  for  Allentown,  Pa,  Yonkers,  N.  Y.. 
and  the  Nassau  electric  road,  of  Brooklyn,  N.  Y.  The  company  has 
also  received  orders  for  cars  from  Bridgeport,  Conn.,  Lorain,  O.,  and 
elsewhere.  The  company  has  no  difficulty  in  maintaining  its  business, 
owing  to  the  high  standard  of  work  which  has  come  to  be  recognized 
as  characteristic  of  the  Stephenson  cars. 

Robinson's  Patent  Trolley  Wheel  manufactured  and  sold  by 
the  Wallace  Electric  Company  is  making  many  friends.  The  inde- 
pendent contact  ring,  one  of  its  principal  features,  allows  an  easy  pass- 
age on  sharp  curves,  without  it  jumping  the  trolley  wire.  Wood's 
specialties,  such  as  the  flexible  pole  bracket,  adjustable  switches  and 
crossovers  and  the  trailer  connector  are  favorites  and  are  well  liked  by 
those  using  them.  The  Wallace  Electric  Company,  of  Chicago,  is  gen- 
eral sales  agent  for  the  manufacturers  of  the  Brilliak  incandescent  lamp. 
This  lamp  is  made  with  an  anchored  filament  especially  adapted  to  with- 
stand the  severe  conditions  which  lamps  are  subjected  to  in  street  rail- 
way service.  Although  the  Brilliak  is  a  new  comer  it  is  meeting  with 
great  success,  and  the  factory  is  kept  busy  filling  orders  now  on  hand. 

J.  H.  Bickford,  of  Salem,  Mass. ,  has  underway  the  construction  of 
nine  miles  of  line  between  Long  Island  City,  N.  Y.,  and  Flushing, 
extending  through  the  villages  of  Woodside,  Winfield,  Newtown  and 
Corona.  The  road  will  be  double  track  as  far  as  Newtown  Village, 
and  the  whole  line  is  to  be  built  especially  for  rapid  transit.  As  the  road 
leaves  the  village  of  Corona  it  passes  across  the  "  meadows"  for  a  dis- 
tance of  a  mile  and  three-eighths  on  a  trestle  work  structure,  which 
will  have  some  interesting  engineering  features.  Power  to  operate 
this  line  will  be  provided  from  the  station  of  the  Steinway  Railway 
Company,  and  the  line  will  be  operated  as  a  part  of  that  company's 
system.  Mr.  Bickford  also  has  under  way  the  construction  of  the 
Manchester  (N.  H.)  Street  Railway,  which  will  include  about  fifteen 
miles  of  line. 

The  Safety  Car  Heating  &  Lighting  Company,  of  New  York, 
has  recently  equipped  eighty  electric  cars  of  the  Columbus  (O.)  Street 
Railway  Company  with  its  system  of  lighting  by  Pintsch  gas.  This  is 
the  first  instance  in  this  country,  so  far  as  we  are  acquainted,  of  the 
use  of  gas  for  lighting  electric  cars,  although  its  use  on  steam  railways 
and  cable  railways  is  very  extensive,  as  our  readers  well  know.  The 
reason  which  led  the  management  of  the  railway  company  to  adopt 
gas  in  place  of  electricity  for  lighting,  we  understand,  was  the  desire 
to  provide  its  patrons  with  a  perfectly  steady  and  certain  light,  and  one 
which  would  not  go  out  in  case  of  interruption  of  power,  or  if  the 
trollev  should  leave  the  wire.  The  result  of  this  installation  will  be 
watched  with  interest.  The  company  is  also  equipping  the  Columbus 
Avenue  cars  of  the  Metropolitan  Traction  Company,  of  New  York, 
with  lighting  equipments. 

The  Berlin  Iron  Bridge  Company,  of  East  Berlin,  Conn.,  writes 
us  that  it  has  just  completed  the  new  machine  shop  for  the  American 
Hard  Fibre  Company,  at  Newark,  Del.  This  building  is  50  X  226  ft., 
the  roof  being  made  of  steel,  and  covered  with  the  Berlin  Iron  Bridge 
Company's  anti-condensation,  corrugated  iron  roof  covering.  The 
New  England  Electrolytic  Copper  Company,  at  Central  Falls.  R.  I., 
has  also  just  completed  an  addition  to  its  works.  This  addition  is 
made  entirely  of  iron  and  steel,  furnished  by  the  Berlin  Iron  Bridge 
Company.  This  company  will  also  furnish  the  new  power  station  for 
the  United  Electric  Light  &  Power  Company  on  East  28th  Street,  New 
York  City.  This  power  house  is  100  X  200  ft.,  the  engine  room  is 
100  X  80  ft.,  and  the  boiler  room  is  56  X  IC,o  ft.,  the  whole  covered 
with  the  Berlin  Iron  Bridge  Company's  patent  anti-condensation  corru- 
gated iron  roofing.  The  coal  pockets  in  the  boiler  room  have  a  capac- 
ity of  3,000 tons. 

The  Philadelphia  Electrical  Equipment  Company  is  a  new 
enterprise,  formed  on  October  21,  and  has  its  offices  and  works  located 
at  816-18-20-22  Cherry  Street.  Philadelphia,  Pa.  So  far  the  electrical 
business  has  been  divided  very  much  into  the  three  general  branches, 
viz.,  construction  department,  supply  department  and  lepair  depart- 
ment, these  branches  usually  being  owned  by  separate  persons,  and 
operated  independently  of  each  other.  This  company  has  consoli- 
dated the  three  in  one,  and  believes  the  consolidation  will  inure  to  the 
benefit  of  all  interested,  because  the  mistakes  of  those  not  experienced 
will  be  avoided.  Again,  as  the  company  will  buy  supplies  in  large 
quantities,  at  the  lowest  market  cash  prices,  and  as  it  has  no  expensive 
agents  to  pay,  it  can  give  the  trade  the  benefits.  Certainly,  quick 
deliveries  and  low  prices,  with  a  full  guarantee,  should  win.  The 
company's  project,  with  the  many  years'  practical  experience  of  C.  P. 
Young,  the  business  ability  of  J.  R.  Rettew,  together  with  the  finest 
mechanics  and  none  but  the  best  tools  in  the  market,  afford  ample 
grounds  upon  which  to  guarantee  everything  to  be  absolutely  right 
when  it  leaves  the  works.  The  Journal  welcomes  it,  and  wishes  it 
great  success  in  its  new  undetaking. 

The  New  Process  Raw  Hide  Company,  of  Syracuse,  N.  Y.,  has 
received  a  letter  from  H.  S.  Cooper,  general  manager  of  the  Schen- 
ectady Street  Railway  Company,  enclosing  an  order  for  two  more 
pinions.  The  letter  concludes:  "  The  pinions  have  done  excellently 
well.  On  May  10  we  equipped  an  open  car  with  steel  pinions;  on 
May  28  we  equipped  an  identical  car  with  raw  hide  of  your  make.  To- 
day, the  steel  pinions  are  worn  out,  and  have  also  worn  out  the  axle 
gears  in  which  they  mesh,  while  the  raw  hide  pinions  are  not  nearly 
worn  out,  and  the  axle  gears  in  which  they  mesh  are  not  worn  at  all 
perceptibly.  Both  these  cars  have  run  steadily  over  identically  the 
same  route,  and  have  carried  very  closely  the  same  number  of  passen- 
gers, and  averaged  the  same  mileage,  100  miles  per  day.  As  you  know, 
our  road  is  a  very  hard  one  on  gears,  as  it  is  all  curves  and  grades, 
with  the  curves  all  on  grades  6,  7)/z,  10  and  12  per  cent.,  and  some  of 


them  pretty  long  ones.  We  are  well  pleased  with  the  results,  the 
more  especially  as  the  writer  was  somewhat  dubious  at  first  as  to  the 
using  of  raw  hide  on  single  reduction  machines,  although  his  experi- 
ence with  them  on  double  reduction  had  been  very  satisfactory." 

Stern  &  Silverman,  of  Philadelphia,  Pa.,  report  closing  a  nice 
contract  last  month  with  the  Pikesville.Reistertown  &  Emery  Street  Rail- 
way Company,  of  Baltimore,  Md.  This  is  a  new  company  just  enter- 
ing the  field.  Three  tandem  compound,  250  h.  p.  Ball  &  Wood 
engines  will  be  used.  The  electric  plant  will  consist  of  three  Westing- 
house  K.  w.  generators,  and  the  steam  plant  of  four  200  H.  p.  Brownell 
Company  boilers,  with  a  ninety  foot,  self  supporting  stack.  All  the 
pipe  fitting,  placing  of  the  pumps,  etc.,  will  be  done  under  the  direct 
supervision  of  Stern  &  Silverman.  The  officers  of  the  Pikesville, 
Reistertown  &  Emery  Street  Railway  Company  are:  President,  James 
Parr;  vice-president  and  general  manager,  Charles  Webb;  engineer, 
W.  D.  McQuestion  Stern  &  Silverman  have  also  been  awarded  a  con- 
tract by  the  Scranton  (Pa.)&  Pittston  Traction  Company  for  the  build- 
ing of  four  and  a  half  miles  of  track  between  Pittston  and  Avoca,  Pa. 
The  rails  are  to  be  fifty-six  pound,  ties  two  feet  centers.  The  same 
firm  has  also  secured  the  contract  for  the  furnishing  of  car  bodies  and 
trucks,  as  well  as  motors.  The  motors  are  to  be  two  thirty  horse 
power  Westinghouse  se.ies  motors  to  each  car.  The  contract  also 
includes  the  furnishing  and  erection  of  all  overhead  material  and  the 
construction  of  the  road  complete. 

The  Mather  Electric  Company,  of  Manchester,  Conn.,  has  just 
concluded  arrangements  with  Manning,  Maxwell  &  Moore,  of  New 
York,  and  the  Niles  Tool  Works,  of  Hamilton,  O.,  for  a  large  amount 
of  new  machine  tools  which  will  be  installed  in  the  Manchester  plant  at 
once.  These  tools  are  especially  adapted  for  the  building  of  large 
direct  connected  and  belted  generators  which  the  Mather  Company  is 
now  making  quite  a  specialty  of  The  plant  at  Manchester  has  been 
running  overtime  with  full  force  for  the  last  two  months,  and  the 
company  now  has  orders  on  hand  to  keep  its  entire  plant  busy  from 
four  to  five  months.  The  company  reports  on  hand  an  especially 
large  number  of  orders  for  its  new  type  multipolar  generators  for  rail- 
way work.  The  company  has  now  in  course  of  construction  in  its 
shop  six  200  K.  w.  and  fifteen  100  K.  w.  belted  generators,  besides  a 
number  of  large  direct  connected  generators.  The  company  has  closed  a 
contract  with  the  Ithaca  Street  Railway  Company,  of  Ithaca,  N.  Y. , 
for  a  100  K.  W. ,  new  type  multipolar  railway  generator.  Other  users 
of  Mather  generators,  who  have  recently  written  to  the  Mather  Com- 
pany expressing  their  most  favorable  opinion  of  these  machines,  are  the 
Gardner  Electric  Street  Railway  Company  and  the  Hartford  &  West 
Hartford  Street  Railway  Company. 

The  Philadelphia  Engineering  Company,  of  Philadelphia,  Pa. , 
has  just  completed  contracts  with  the  Carnegie  Gas  Company,  of  Pitts- 
burgh, for  three  30  X  00  in-  gas  compressors.  Each  is  driven  by  a 
32  X  00  m-  Philadelphia-Corliss  engine  of  the  company's  rolling  mill 
type.  The  company  has  also  contracted  with  the  Pittsburgh  Natural 
Gas  Company,  of  Pittsburgh,  for  a  pair  of  30  X  00  in-  gas  compressors, 
each  driven  by  a  24  X  60  in.  Philadelphia-Corliss  engine,  also  a  pair  of 
30  X  60  in.  gas  compressors  for  the  Ohio  Valley  Gas  Company,  each 
driven  by  a  26  X  00  in.  Philadelphia  Corliss  engine.  The  company 
has  just  contracted  with  Marshall  Brothers,  of  Philadelphia,  for  an  800 
h.  p.,  tandem  compound,  condensing  engine,  of  the  rolling  mill  Corliss 
type,  to  drive  the  tin  plate  mills.  It  is  also  just  shipping  for  the  Cham- 
berlain Coal  Company,  of  Pottsville,  Pa.,  two  34  X  60  in.  Philadelphia 
Corliss  hoisting  engines,  complete  with  drums,  brakes,  etc.;  also  two 
14  X  3°  in-  heavy  Corliss  engines  for  the  same  company,  to  be  used 
for  its  coal  breaker.  It  is  also  shipping  to  the  Standard  Steel  Works, 
of  Burnham,  Pa.,  a  fifteen  ton,  revolving,  open  hearth  steel  furnace, 
together  with  gas  producers,  piping  and  chimneys.  The  company 
reports  that  its  works  are  operated  full  force  night  and  day,  and  pros- 
pects are  very  good  for  plenty  of  trade  in  the  future. 

The  Joseph  Dixon  Crucible  Company,  of  Jersey  City,  N.  J., 
reports  an  active  interest  in  its  dressing  for  leather  belts.  No  one  using 
leather  belts  can  afford  to  be  indifferent  to  their  care.  There  is  a  cer- 
tain amount  of  elasticity  in  all  good  leather  belting,  but  time  and  con- 
tinued hard  work  seem  to  destroy  or  at  least  weaken  its  power.  Then 
comes  the  question  whether  it  is  better  to  simply  tighten  the  belt  or 
use  some  form  of  dressing.  Experience  of  many  very  practical  observ- 
ers seems  to  favor  the  use  of  a  good  dressing,  as  tightening  the  belt 
strains  it  and  calls  for  more  engine  power,  but,  of  course,  one  should  be 
careful  what  sort  of  dressing  is  used.  Dixon's  belt  dressing  and 
leather  preservative,  was  the  only  article  that  would  start  the  big  driv- 
ing belt  used  at  the  Paris  Exposition  in  1878,  and  keep  it  from  slipping, 
and  the  company  has  excellent  testimonials  from  users  in  this  country, 
of  its  value.  The  Jos.  Dixon  Crucible  Company,  has  manufactured 
a  pure  linseed  oil  and  graphite  paint  for  over  twenty-five  years 
and  has  some  very  convincing  testimonials  of  its  value.  At  the 
Montreal  meeting  of  the  American  Society  of  Mechanical  Engineers, 
an  interesting  paper  was  read  on  methods  for  preserving  metal  used 
in  pipes,  roofs,  bridges,  poles,  construction  work,  etc.  In  conclusion, 
the  whole  question  of  how  best  to  protect  iron  and  steel  from  corro- 
sion in  all  the  varying  conditions  that  the  wants  and  usages  of  to-day 
demand,  seems  to  resolve  itself  into  several  "  Donts',"  as  the  best 
method  of  answering  it,  to  wit:  Don't  have  any  scale  on  the  metal. 
Don't  paint  it  with  anything  but  pure  linseed  oil  and  oxide  of  lead  or 
graphite  paints.  Don't  forget  that  frequent  inspection  and  care  are 
very  necessary.  Don't  let  the  cost  and  interest  accounts  be  the  gov- 
erning factors  in  the  case  of  protecting  any  metal  structure  on- whose 
continuity  and  strength  human  life  and  safety  depend.  In  comparing 
the  two  paints  recommended,  the  Jos,  D.xon  Company  claims  that  a 
properly  made  graphite  paint  should  prove  more  durable  and  a  better 
protector  than  oxide  of  lead.  Graphite  has  a  strong  affinity  for  metal 
surfaces,  and  experienced  painters  claim  that  even  where  light  colors- 
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are  desirable,  graphite  paint  should  be  used  as  a  priming  coat."  Again, 
graphite  is  impervious  to  the  action  of  heat,  cold,  sea  air,  acid  or  alkali 
fumes,  which  are  more  or  less  destructive  agents  to  lead  paints. 

The  Consolidated  Car  Heating  Company,  of  Albany,  N.  Y., 
among  its  other  large  orders,  numbers  one  of  1,200  electric  heaters  to  the 
People's  Traction  Company,  of  Philadelphia,  which  will  equip  300  of 
its  cars.  We  believe  this  is  the  largest  order  ever  given,  in  this  or  any 
other  country,  for  electric  heaters,  and  we  wish  to  extend  congratula- 
tions to  H.  N.  Ransom,  through  whose  untiring  effort  this  order  was 
secured.  It  certainly  speaks  wonders  for  his  ability  as  a  salesman. 
Among  the  orders  recently  taken  by  Mr.  Ransom  are  forty  car  equip- 
ments to  the  Buffalo  Street  Railway  Company,  ten  car  equipments  to 
the  Cleveland  Electric  Railway  Company,  and  ten  to  the  South  Coving- 
ton &  Cincinnati  Street  Railway  Company.  The  electric  heater  of  the 
Consolidated  Car  Heating  Company  is  the  only  electric  heater  that  re- 
ceived an  award  at  the  World's  Fair.  A  medal  and  diploma  were 
given  it  for  efficiency  and  economy  of  operation,  combined  with  admir- 
able regulation  of  temperature.  The  heater  is  now  in  use  in  100  cities 
and  towns  of  the  United  States  and  Canada,  and  on  over  1 ,300  cars. 
The  Consolidated  Car  Heating  Company  writes  us  that  an  error  was 
made  in  the  statement  of  the  electrical  equipment  of  the  Poughkeepsie 
City  &  Wappingers  Falls  Street  Railway  Company,  in  our  November 
issue.  This  company,  supplied  all  of  the  heaters  in  use  on  this  road, 
and  not  another  car  heating  company,  as  stated.  The  Consolidated 
Car  Heating  Company  is  extending  its  business  rapidly,  and  its  heaters 
are  very  popular  on  all  the  roads  where  they  have  been  installed. 
The  West  End  Railway  Company,  of  Boston,  has  also  ordered  149 
cars  equipped  with  the  electric  heater  manufactered  by  the  Consoli- 
dated Company.  This  is  perhaps  the  most  important  order  yet  given 
in  electric  heating,  and  was  obtained  by  the  Consolidated  Company 
only  after  the  most  rigorous  practical  tests  in  competition  with  elec- 
tric heaters  offered  by  five  other  companies.  The  Consolidated  Car 
Heating  Company  has  just  awarded  the  contract  for  the  addition  to  its 
factory,  which  will  practically  double  its  capacity.  Its  rapidly  increas- 
ing business  in  electric  heating  appliances,  and  the  requirements  of  its 
compressed  gas  lighting  business  have  necessitated  increased  facilities 
for  manufacturing.  Charles  A.  Sheldon  has  resigned  as  assistant  divi- 
sion superintendent  of  the  Michigan  division  of  the  Lake  Shore  & 
Michigan  Southern  Railroad,  to  accept  a  position  with  this  company. 
He  will  have  charge  of  the  compressed  gas  lighting  department  of  the 
Consolidated  Company,  which  is  about  to  introduce  the  Pope  system, 
interchangeable  with  the  Pintsch  throughout  the  United  States.  Mr. 
Sheldon  is  a  graduate  of  Yale,  class  of  1890,  and  has  been  with  the 
Lake  Shore  road  since  graduation,  four  years  ago,  having  risen  through 
several  grades  to  the  responsible  position  of  assistant  division  superin- 
tendent. He  has  shown  great  ability  in  railroad  matters,  and  his  many 
friends  will  be  glad  to  learn  of  the  important  position  which  he  now 
assumes  with  the  Consolidated  Car  Heating  Company. 

WESTERN  NOTES. 

The  Louis  K.  Comstock  Company,  of  Chicago,  has  opened  a 
branch  office  in  the  Hodges  Building,  at  Detroit,  Mich. 

The  Partridge  Carbon  Company,  of  Sandusky,  O.,  has  issued  a 
new  catalogue  giving  prices  and  other  information  of  its  dynamos  and 
motor  brushes. 

The  Crescent  Electric  Company,  of  Chicago,  repairers  of  elec- 
trical machinery,  is  unusually  busy.  This  company  makes  a  specialty 
of  street  railway  work. 

Messrs.  Haschke  &  Creelman,  of  Chicago,  manufacturers  of  all 
sizes  of  storage  batteries,  say  that  their  business  is  constantly  improv- 
ing and  the  number  of  inquiries  increasing  largely. 

The  International  Register  Company,  of  Chicago,  is  in  receipt 
of  several  orders  from  various  roads  for  its  registers  which  seem  to  be 
gaining  rapidly  in  favor  with  street  railway  managers. 

The  Stanwood  Manufacturing  Company,  of  Chicago,  is  running 
full  time  on  orders  for  the  Stanwood  car  steps,  the  demand  for  which 
is  constantly  increasing.  The  shipments  for  the  past  month  have  been 
unusually  large. 

The  McGuire  Manufacturing  Co.,  of  Chicago,  during  October 
reports  that  it  received  orders  for  690  of  its  Columbian  magazine  cast 
iron  street  car  heaters  and  fourteen  electrial  combination  snow  sweep- 
ers. This  looks  as  if  the  electric  railways  in  the  colder  regions  expect 
to  do  business  this  coming  winter. 

The  Wadhams  Oil  &  Grease  Company,  of  Milwaukee,  Wis.,  is 
sending  out  a  "  second  edition"  of  its  souvenir  aluminum  match  boxes, 
which  were  distributed  at  the  Atlanta  Convention.  The  supply  on 
hand  at  Atlanta  was  soon  exhausted  by  the  large  demand  for  what 
proved  to  be  a  very  useful  souvenir. 

F.  E.  Donohoe,  of  Chicago,  Western  agent  for  the  American  Elec- 
trical Works,  Providence,  R.  I.,  has  just  closed  a  contract  for  con- 
siderably over  goo.ooo  lbs.  of  wires  for  the  West  and  North  Side 
Street  Railway  Companies  of  Chicago.  This  is,  no  doubt,  one  of  the 
largest  orders  for  wire  on  record,  and  amounts,  in  the  aggregate,  to 
$118,000. 

The  Jenney  Electric  Motor  Company,  of  Indianapolis,  111.,  it  is 
stated,  has  given  up  the  idea  of  moving  its  plant  to  Springfield,  O. , 
owing  to  the  fact  that  the  bonus  offered  the  company  there  has  failed 
to  materialize.  The  business  of  this  company  has  greatly  outgrown 
its  present  quarters,  and  the  company  has  several  sites  now  under  con- 
sideration. 

The  Mark  Railway  Equipment  Company,  ol  Chicago,  has  just 
finished  the  delivery  to  the  Chicago  City  Railway  Company  of  some 
100,000  of  its  double  brace  plates,  and  also  a  large  order  of  joint 
braces  for  cable  construction.    The  company  reports  the  outlook  for 


spring  business  as  being  very  flattering.  This  company  makes  a 
specialty  of  track  equipment. 

The  Fleming  Manufacturing  Company,  of  Fort  Wayne,  Ind., 
has  issued  a  new  catalogue,  giving  details  of  Its  street  railway  snow 
plows,  which  are  designated  as  the  "  Reversible"  for  electric  and  cable 
roads,  and  the  "  Walkaway"  for  horse  roads.  The  most  striking  feat- 
ure of  this  catalogue  is  the  list  of  street  railroads  in  the  United  States 
and  Canada,  each  using  from  one  to  twenty-five  of  the  Fleming  Com- 
pany's snow  plows.  This  list  occupies  no  less  than  ten  columns  of  the 
company's  catalogue. 

The  Meaker  Manufacturing  Company,  of  Chicago,  manufact- 
urer of  the  well  known  Meaker  line  of  registers,  expects  to  be  in  its 
large,  new  shops  at  South  Waukegan,  III.,  by  December  15.  This 
company  is  getting  out  an  elegant  line  of  overhead  material,  consisting 
of  trolley  wire  hangers,  clamps,  crossovers,  switches,  etc. ,  which  it 
will  be  prepared  to  offer  within  a  very  short  time.  The  company  will 
also  manufacture  a  fine  line  of  metal  trimmings  and  other  street  rail- 
way and  electrical  specialties. 

The  Lodge  &  Davis  Machine  Tool  Company,  of  Cincinnati,  O., 
has  just  issued  a  handsome  circular  illustrating  and  describing  its  full 
line  of  universal  and  plain  milling  machines.  The  company  writes 
that  this  catalogue  will  be  sent  to  any  address  upon  application.  The 
Quincy  Mining  Company,  of  Hancock,  Mich. ,  extensive  mine  operat- 
ors, has  just  placed  an  order  with  this  company  for  an  outfit  of  tools, 
including  seven  lathes,  two  full  Universal  radial  drills,  etc.,  to  be  used 
in  repairing  and  manufacturing  mining  machinery. 

The  Link  Belt  Machinery  Company,  of  Chicago,  reports  good 
business  with  the  Standard  boiler  which  it  is  manufacturing.  Among 
the  recent  orders  for  this  boiler  are  equipments  for  the  Chamber  of 
Commerce,  Detroit,  Mich. ;  Evanston  Illuminating  Company,  Evans- 
ton,  111.,  Northwestern  Yeast  Company,  Chicago,  111.;  Lehigh  Valley 
Coal  Company,  Wilkesbarre,  Pa. ;  Carnegie  Library,  Braddock,  Pa.; 
Pittsburgh  High  School,  Pittsburgh,  Pa.,  Morgan  Building,  Buffalo, 
N.  Y.,  and  the  Institute  for  Feeble  Minded,  Polk,  Pa. 

James  Leffel  &  Company,  of  Springfield,  O.,  have  recently  con- 
tracted for  a  large  equipment  of  wheels  and  connections  for  the  Colum- 
bus (Ga.)  Consolidated  Street  Railway  Company.  At  the  power  sta- 
tion of  this  road  will  be  installed  four  sixty-eight  inch  Samson  wheels, 
manufactured  by  James  Leffel  &  Company,  giving  an  aggregate  of  700 
H.  P.  Other  installations  made  by  this  company  in  street  railway 
power  houses  have  been  at  Anaconda,  Mont.;  Tampa,  Fla. ,  and  else- 
where. The  regulation  of  these  wheels  is  effected  by  both  mechanical 
and  electrical  governors,  not  both  in  the  same  plant,  and  has  been 
found  to  be  very  close  with  varying  load  on  the  wheels. 

Mr.  Van  Dorn,  of  the  Fitzgerald-Van  Dorn  Company,  of  Lincoln, 
Neb.,  has  been  in  Chicago  some  days  overseeing  the  delivery  of 
automatic  drawbars  and  attachments  for  the  motor  cars  of  the  Metro- 
politan Elevated.  These  equipments  are  claimed  to  be  the  largest, 
strongest  and  most  compact  of  any  ever  constructed,  each  equipment 
weighing  over  1,100  lbs.  per  car,  and  when  coupled  automatically  there 
is  only  one-sixteenth  of  an  inch  play  between  them.  The  wearing 
parts  of  these  couplers  are  more  than  ten  times  greater  than  on  any 
other  bar  constructed.  They  cannot  break  or  get  out  of  order,  and 
are.  consequently,  expected  to  last  almost  indefinitely.  Mr.  Van  Dorn 
says  his  company  has  done  a  very  satisfactory  business  with  surface 
roads  this  year,  and  is  well  pleased  with  the  outlook. 

J.  Holt  Gates,  of  Chicago,  is  installing  six  Card  motor  equipments 
for  the  Elkhart  &  Goshen  Railroad,  also  a  Mather  generator.  For  the 
Bloomington  (III.)  City  Railway  he  holds  the  contract  for  a  100  K.  w. 
Mather  railway  generator  and  two  Card  motors,  and  at  Fremont,  O.,  for 
two  Card  motors.  The  Card  Electric  Company's  factory  is  now  entirely 
completed,  and  in  active  operation.  This  company's  series  parallel 
controller  using  quick-break  switches  is  a  new  departure  in  street  rail- 
way controllers,  and  is  giving  good  satisfaction.  Mr.  Gates  reports 
the  sale  of  thirty-six  motors,  dynamos  and  generators  in  the  month  of 
October.  The  Elwell- Parker  Electric  Company,  of  which  he  is  the 
Western  representative,  makes  a  specialty  of  direct  connected  alter- 
nators, as  well  as  the  heaviest  class  of  railway  generators.  Mr.  Gates 
has  five  salesmen  on  the  road,  as  well  as  an  engineering  corps,  and 
reports  business  very  promising. 

The  Elwell-Parker  Electric  Company,  of  America,  has  just 
begun  business,  with  headquarters  at  Cleveland,  O.  The  company  has 
undertaken  the  manufacture  of  heavy  electrical  machinery,  and  has 
already  turned  out  its  first  machine.  The  company's  systems  in  Eng- 
land are  under  the  control  of  the  Electric  Construction  Corporation, 
Ltd.,  one  of  the  largest  concerns  in  that  country.  A  specialty  will  be 
made  of  low  period,  direct  connected  and  belted  alternating  current 
dynamos,  and  the  equipment  of  overhead  roads  on  a  plan  similar  to 
that  used  on  the  Liverpool  overhead  road,  which  was  equipped  by  the 
English  company.  This  road  was  the  first  in  the  world  to  adopt  elec- 
tricity for  the  adoption  of  overhead  trains.  The  company  will  also 
make  large  sizes  of  direct  current  generators  for  lighting  and  power 
work.  The  company  has  facilities  for  turning  out  several  thousand 
horse  power  of  machines  every  month.  J.  Holt  Gates,  of  Chicago,  has 
taken  the  Western  agency. 

The  McGuire  Manufacturing  Company,  of  Chicago,  has  orders 
for  November  delivery,  which  show  a  large  improvement  in  street 
railway  business  throughout  the  country,  some  of  the  orders  being 
from  the  following  parties,  viz:  Consolidated  Traction  Company,  Jer- 
sey City,  22  Columbian  trucks  and  117  of  its  Columbia  A  1  S. ;  Nor- 
walk  Street  Railway  Company,  Norwalk.  Conn.,  13  Columbian  trucks; 
American  Car  Co.,  St.  Louis,  Mo.,  12  adjustable  traction  trucks; 
Augusta  Street  Railway  Company,  Augusta,  Ga.,  10  A  1  suspension 
trucks;  Allegheny  Traction  Company,  Pittsburgh,  Pa.,  10  A  1  suspen- 
sion trucks  (being  a  duplicate  order);  Consolidated  Electric  Railway 
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Company,  Los  Angeles,  Cal.,  40  A  I  suspension  bicycle  trucks;  the 
Chicago  City  Railway  Company,  60  Columbia  trucks;  Northeast  Street 
Railway,  Kansas  City,  Mo.,  10  Columbian  trucks,  and  the  Inter- 
County  Street  Railway  Company,  7  trucks,  1  Columbian  truck  for 
export,  1  A  1  suspension,  Walker  Manufacturing  Company,  6  A  1  sus- 
pension trucks,  Citizens'  Street  Railway  Company,  Memphis,  Tenn. ; 
Toledo  Consolidated  Street  Railway  Company,  Toledo,  0.,2  combina- 
tion track  sweepers  and  snow  plows;  Citizens'  Street  Railway  Com- 
pany, Indianapolis,  Ind.,  2  combination  snow  plows,  and  the  La 
Crosse  City  Railway  Company,  LaCrosse,  1  combination  snow  plow. 
It  also  reports  orders  for  nearly  700  heaters  for  the  month  of  Octo- 
ber.   This  is  certainly  a  good  evidence  of  reviving  business. 

The  Ohio  Brass  Company,  of  Mansfield,  O. ,  as  a  result  of  the 
quality  and  completeness  of  the  line  of  its  construction  devices  has  had 
a  steadily  increasing  trade  for  the  past  year,  and  now  numbers  among 
its  patrons  many  electric  railroads  in  the  country.  The  latest  two 
devices  which  this  company  has  added  to  its  line,  viz..  The  Jewell  trol- 
ley sling  and  the  reversible  and  adjustable  track  brush  holders  bid  fair 
to  find  favor  among  the  street  railway  men.  Both  of  these  articles  have 
stood  the  test  resulting  from  long  use,  and  wherever  they  have  been 
tried  have  given  satisfaction.  This  company  reports  sales  of  con- 
siderable size  for  the  month  of  October  to  the  following  named  roads: 
The  North  Chicago  Street  Railway,  Chicago;  the  Sandusky,  Milan  & 
Norwalk  Street  Railway,  Norwalk,  O. ;  the  City  &  Suburban  Railway, 
Baltimore,  Md.;  the  Syracuse  Street  Railway  Company,  Syracuse, 
N.  Y.;  the  Buffalo,  Kenwood  &  Tonawanda  Electric  Railway,  North 
Tonawanda,  N.  Y. ;  the  Baltimore  Traction  Company ,  Baltimore,  Md. ; 
the  Lafayette  Street  Railway,  Lafayette,  Ind.;  the  Dunkirk  &  Fredonia 
Street  Railway  Company,  Fredonia,  N.  Y. ;  the  Galesburg  Electric 
Motor  &  Power  Company,  Galesburg,  111.;  the  Pittsburgh  Electric 
Railway,  Pittsburgh,  Kan.;  the  Marion  City  Railway  Company,  Mari- 
on, Ind.;  the  Springfield  Railway,  Springfield,  O. ;  the  West  Chicago 
Street  Railway,  Chicago,  111,:  the  People's  Electric  Railway,  Roches- 
ter, Pa.;  the  Charlotte  Street  Railway,  Charlotte,  N.  C;  the  Durango 
Railway  &  Realty  Co.,  Durango,  Colo.;  the  Carbondale  &  Forest  City 
Passenger  Railway,  Carbondale,  Pa.;  the  Market  Street  Railway,  San 
Francisco,  Cal. ;  the  Shamokin  &  Mt.  Carmel  Railway,  Mt.  Carmel,  Pa. ; 
the  Sioux  City  Traction  Company,  Sioux  City,  la. ;  the  Pottstown  Pass- 
enger Railway,  Pottstown.  Pa.;  the  Newark  &  South  Orange  Street 
Railway,  Newark,  N.  J. ;  the  Terre  Haute  Street  Railway,  Terre  Haute, 
Ind.;  the  City  Railway,  Dayton,  O.;  the  Fort  Wayne  &  Belle  Isle 
Railway,  Detroit,  Mich.;  the  Chicago  General  Railway  Company, 
Chicago,  111.;  the  Elyria  &  Lorain  Electric  Railway,  Lorain,  O.;  the 
Metropolitan  Street  Railway,  Kansas  City,  Mo.;  the  Middletown- 
Goshen  Traction  Company,  Middletown,  N.  Y.;  the  Columbus  Street 
Railway,  Columbus,  O. 


List  of  Street  Railway  Patents. 


U.  S.  Street  Railway  Patents   Issued  October  16,  1894,  to 
Novembbr  13,  1894,  Inclusive. 


October  16. 

Sand-Delivering  Mechanism  for  Street  Cars — Alexander  Parrant, 
Worcester,  Mass.    No.  527,446. 

A  sand  receptacle  with  the  sliding  gate  and  delivery  chute,  the 
gate  operating  lever,  the  contact  shoe  movable  and  sliding  on  the  end 
of  said  lever,  the  lift  spring  attached  to  said  lever,  a  cam  on  the  wheel 
axle,  and  means  for  shifting  said  contact  shoe  endwise  into  and  from 
engagement  with  said  cam,  for  the  purpose  set  forth. 

Apparatus  for  Signaling  the  Approach  of  Street  Cars — Garland 
B.  St.  John,  Kalamazoo,  Mich.,  assignor  of  one-half  to  Charles  D. 
Fuller,  same  place.    No.  527,461. 

This  consists  of  an  insulated  vertical  wire  and  horizontal  cross  wire 
attached  thereto,  one  end  of  which  projects  across  the  path  of  a  trolley 
pole;  a  vertical  end  of  wire  in  position  to  come  in  contact  with  the  crocs 
wire  when  the  latter  is  swung  by  the  car  passing  in  one  direction, 
and  a  signal  wire  passing  through  a  group  of  signals  to  a  ground  plate 
at  the  outer  end  and  connected  with  the  wire  at  the  outer  end. 
Snow  Plow  for  Street  Railways — Francis  W.  Dean,  Cambridge, 
and  William  E.  Mathews,  Boston,  assignors  to  the  Taunton  Loco- 
motive Manufacturing  Company,  Taunton,  Mass.    No.  527,523. 
A  V  shaped  plow  arranged  to  partially  inclose  the  lower  portion 
of  one  end  of  the  vehicle  body,  and  connected  to  said  vehicle  body  by 
a  system  of  parallel  motion  links;  and  means  having  provision  for 
raising  and  lowering  said  plow  from  the  vehicle  platform,  without 
changing  the  substantial  parallelism  of  said  plow  relative  to  the  rail- 
way track. 

Trolley — William  H.  Bache,  Bound  Brook,  N.  J.    No.  527,546. 

The  trolley  has  a  socketed  support,  and  a  bracket  consisting  of 
two  sections  branched  to  support  the  trolley  wheel  between  them,  and 
having  arms  or  projections  together  constituting  a  split  pintle  adapted 
to  the  socket  of  the  support. 

Conduit  Electric  Railway — Oliver  B.  Finn,  Philadelphia,  Pa.  No. 
527,601. 

A  conduit  with  a  box  having  an  opening  in  its  wall,  a  sliding  stem 
in  said  opening  having  a  roller  thereon,  an  insulated  wire  in  said  box 
having  an  arm  rigidly  connected  therewith,  said  arm  having  a  hooked 
end  adapted  to  be  engaged  by  a  tongue  on  said  stem,  and  a  spring 
bearing  against  said  stem. 

Safety  Apparatus  for  Street  Railway  Cars — James  J.  Andrews, 
Hempstead,  and  Theodore  Mott,  Far  Rockaway,  N.  Y.,  No. 
527,646. 
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The  apparatus  extends  forward  from  the  platform,  and  a  trap  con- 
structed with  a  convex  forwardly  extended  lower  part,  and  concave, 
rearwardly  extended  upper  part  of  an  arm,  extends  downward  from  the 
said  lower  and  convex  part,  with  means  for  transversely  pivoting  the 
arm  to  the  front  of  the  bracket. 

Railway  Chair — Edward  Nennstiel,  Johnstown,  Pa.    No.  527,712. 

A  railway  chair  made  of  a  single  piece  of  resilient  metal,  which  is 
adapted  to  engage  with  the  ends  of  the  rails  as  shown,  said  chair  hav- 
ing a  preponderance  of  metal  above  the  flanges  of  the  rails,  and  a 
curved  base,  the  side  portions  which  adjoin  the  base  being  thinner  and 
of  greater  resiliency  than  the  other  parts  of  the  chair. 


NO.  527,461.  NO.  527,712.  NO.  527,873. 


Car  Fender — Herman  B.  Ogden,  Brooklyn,  N.  Y.    No  527,715. 

A  car  fender,  comprising  two  frames  hinged  together  and  adapted 
to  be  hung  on  a  car,  a  roller  supported  beneath  the  lower  frame,  and 
an  extension  end  on  the  lower  frame. 

October  23. 

Ljfe  Guard  for  Street  Cars — John  F.  Ryan,  Toronto,  Canada. 
No  527,813. 

The  life  guard  frame  is  pivotally  connected  at  its  rear  end  to  the 
under  side  of  the  platform,  which  is  raised  by  a  foot  lever  or  pedal. 

Support  for  Trolley  Wires — Frederick  C-  Fisk,  Buffalo,  N.  Y.  No. 
527,840. 

This  consists  of  twin  parts  riveted  together  and  having  in  their 
contracting  inner  faces  similar  inclined  grooves,  which  register  with 
each  other  to  form  an  inclined  passage  extending  entirely  through 
their  length.  A  sleeve  is  adapted  to  surround  and  carry  the  line 
wire  and  is  provided  with  inclined  flanged  wings  adapted  when 
brought  together  for  sliding  and  wedging  engagement  with  the  in- 
clined passage  between  the  twin  parts,  the  whole  being  adapted  to  be 
secured  to  an  insulating  bell. 

Transformer  System  for  Electric  Railways— Maurice  Hutin  and 
Maurice  Leblanc,  Paris,  France,  assignor  to  the  Socie-te  Anonyme 
pour  la  Transmission  de  la  Force  par  l'Electricit6,  same  place. 
No.  527.857- 

Power  is  transmitted  from  a  primary  circuit  or  line  to  a  secondary 
circuit  by  electric  induction.  The  intermediation  of  a  closed  magnetic 
circuit  between  the  primary  and  secondary  is  dispensed  with,  by  gen- 
erating in  the  primary  circuit  an  alternating  current  of  high  frequency, 
and  suppressing  the  self-induction  of  the  secondary  coil  which  is  within 
inductive  proximity  to  said  primary  by  means  specified. 

Closed  Conduit  Electric  Railway — James  F.  McLaughlin,  Phila- 
delphia, Pa.    No.  527,873. 

The  closed  conduit  is  provided  with  a  central  exposed  conductor, 
and  an  interior  main  or  supply  conductor.  A  traveling  electro-magnet 
straddles  the  exposed  conductor,  and  a  trolley  in  the  conduit  establishes 
the  circuit  between  the  main  and  exposed  conductors,  and  carries  an  ar- 
mature in  operative  relation  to  the  magnet. 

Closed  Conduit  Electric  Railway — James  F.  McLaughlin,  Phila- 
delphia, Pa.    No.  527,874. 

Electro-magnets  are  hung  from  a  motor  car  and  pivoted  to  tilt  in 
the  direction  of  the  line  of  travel  and  also  at  right  angles  thereto. 

Electric  Motor  for  Railway  Cars — Norman  C.  Bassett,  Lynn, 
assignor  to  the  General  Electric  Company,  Boston,  Mass.  No. 
527,927. 

The  motor  is  centered  upon  an  axle  of  the  vehicle,  trunnions  are 
placed  upon  the  outside  of  the  motor  vertically  in  line  with  its  center 
of  gravity,  and  longitudinal  yokes  are  supported  by  the  wheel  base  of 
the  vehicle  to  which  yokes  said  trunnions  are  pivotally  connected. 

Switch  Actuating  Mechanism — Adam  Matz,  Cincinnati,  O.  No. 

528,005. 

The  switch  consists  of  a  switch  tongue,  a  pivoted  tripping  lever 
therefor  and  connected  thereto,  a  locking  pawl  for  said  lever,  under 
spring  tension,  a  tripping  dog,  carried  by  the  car,  and  means  on  the 
car,  connected  to  said  dog,  for  throwing  the  same  into  or  out  of  en- 
gagement with  the  trip  lever,  or  pawl. 

Car  Fender — Henry  P.  Weale,  Boston,  assignor  of  two-thirds  to 
George  L.  Richards  and  Henry  E.  Turner,  Maiden,  Mass.  No. 
528,048. 

A  life  guard  apparatus  comprising  a  support  on  the  car  pivoted  to 
swing  in  a  horizontal  plane,  a  fender  pivoted  to  said  support  forward 
of  the  latter's  center  of  oscillation  so  as  to  swing  vertically,  and  means 
for  moving  said  fender  up  and  down  comprising  a  vertically  sliding  and 
rotatable  rod  stationarily  located  on  the  car  and  having  a  slotted  arm, 
and  devices  carried  by  the  horizontally  swinging  support  including  a 
rod  engaging  said  slotted  arm. 

Car  Fender— Sylvanus  D.  Wright,  New  York.  No.  528,057. 

A  car  fender,  comprising  a  movable  screen  frame,  means  for  low- 
ering the  same,  and  spring  pressed  side  wings  loosely  connected  with 
the  sides  of  the  said  screen  frame  and  adapted  to  be  unlocked  on  the 
downward  movement  of  the  screen  frame. 
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Trolley  Wire  Switch  Plate — Gustavus  A.  Huben,  Springfield,  O. 
No.  528,101. 

A  trolley  switch  with  a  metallic  frame,  having  an  enlarged  rnouth 
or  opening,  and  a  trolley  wire  entering  the  same,  and  elastic  cushions 
arranged  on  each  side  of  said  trolley  wire. 

October  30. 

Trolley  Catcher — Woodson  D.  Cobb,  Fort  Worth,  Tex.  No.  528, 
149- 

This  is  a  pivotal  trolley  wheel  with  a  spring  actuated  supporting 
frame,  a  catch  for  connecting  the  pole  to  said  frame,  a  trip  arranged  at 
the  free  end  of  the  pole  for  engagement  with  a  trolley  wire  upon  the 
dismounting  of  the  trolley  wheel  from  said  wire,  and  connections  be- 
tween the  trip  and  said  catch. 

Conduit  Electric  Railway — Julius  L.  Hornig,  St.  Louis,  Mo., 
assignor  of  one-half  to  Theodore  H.  Wurmb,  same  place.  No. 
528,205. 

This  is  a  combination  of  a  main  conductor,  a  continuous  insulated 
holder  for  said  conductor,  a  detachable  trolley  carried  by  said  vehicle 
and  guided  by  said  conductor  holder,  a  contact  carried  by  said  trolley 
and  suitable  electrical  connections. 

Car  Fender — William  G.  Kerr,  Providence,  R.  I.    No.  528,298. 

Guides  are  adjustably  secured  to  a  car  body,  shanks  are  movable 
in  said  guides,  and  a  fender  having  side  arms  is  pivoted  to  said  shank 
to  move  vertically.  There  are  means  for  supporting  the  tender  in  the 
plane  of  said  shanks,  and  a  device  for  depressing  the  forward  end  of 
the  fender. 

Cable  Gripper — James  Whitall,  Chicago,  111.    No.  528,313. 

There  is  a  suitable  frame  having  a  cam,  a  gripping  jaw  engaged  by 
the  cam  and  capable  of  moving  relatively  thereto  in  the  direction  of  the 
length  of  the  cable,  said  jaw  having  a  yielding  friction  pad  adapted  to 
engage  the  cable,  and  rollers  adapted  to  engage  and  bite  the  cable 
when  the  friction  pad  is  compressed. 

Conduit  System  for  Electric  Railways — John  B.  Linn,  Cleveland, 
O  .  assignor  of  one-half  to  Oliver  S.  Kelly,  Springfield,  O.  No. 
528,330. 

A  slot  rail  is  formed  of  beams  having  a  groove  therein,  a  con- 
ductor is  in  the  bottom  of  said  groove  and  a  channel  iron  is  in  the 
top  of  said  groove.  Contacting  boxes  are  arranged  between  said  beams 
and  are  also  provided  with  grooves  to  form  a  continuation  of  the 
grooved  slot  rail. 

Gripper  for  Cable  Railways — Benjamin  Brownstein,  Philadelpnia, 
Pa.    No.  528,359. 

The  grippers  consist  of  sections  joined  together  to  move  laterally, 
and  there  are  oppositely  arranged  spring  actuated  jointed  rods  on  the 
sections  to  restore  them  to  alignment  and  a  lever  to  operate  the  jaws. 

Closed  Conduit  Electric  Railway — James  F.  McLaughlin,  Phila- 
delphia, Pa.    No.  528.379. 

This  is  a  closed  conduit  with  a  main  or  supply  conductor  housed 
therein,  a  sectional  working  conductor  composed  of  sections  in  the 
conduit,  and  exposed  sections  seated  in  the  top  of  the  conduit  and 
electrically  connected  to  the  sections  in  the  conduit,  and  magnetically 
operated  switches  pivoted  to  the  main  conductor,  formed  with  switch 
plates  in  operative  relation  to  the  underground  sections  of  the  working 
conductor  and  with  armatures  close  to  the  top  of  the  conduit. 

Safety  Device  for  Electric  Cars — John  M.  Kelly,  Rochester,  N.  Y. 
528,438. 

This  is  a  fender  hinged  at  its  rear  end  to  the  car,  and  a  pivoted 
catch  adapted  to  be  connected  with  the  free  or  forward  end  of  the 
fender,  said  catch  located  in  position  and  adapted  to  be  operated  by  the 
foot  of  the  motorman  to  drop  the  fender. 

Closed  Conduit  for  Electric  Railways — William  E.  Stearns,  Ber- 
lin, Conn.,  assignor  by  direct  and  mesne  assignments,  of  one-third 
to  David  L.  Bradt,  John  P.  Coghlinand  Frank  O.  Plummer,  Wor- 
cester, Mass. 

This  is  the  combination  of  a  compressible  resilient  insulating  envel- 
ope, an  electric  conductor  inclosed  therein,  and  a  traveling  trolley  plate 
having  a  downwardly  extending  perforated  offset  portion  for  shedding* 
water,  said  plate  carrying  a  series  of  trolley  wheels  co-operating  with 
said  conductor. 

November  6. 

Trolley  Wire  Clip — J.  W.  Perry,  Philadelphia,  Pa.    No.  528,561. 

A  simple  clip  detachably  connected  to  the  wire.  May  be  released 
without  disturbing  same. 

Storage  Battery — C.  J.  Reed,  Philadelphia,  Pa.  Nos.  528,647- 
528,648. 

Constructed  in  such  manner  that  the  electrodes  of  opposite  polar- 
ity will  be  located  as  closely  as  possible  without  actual  contact.  Also 
the  provision  of  means  whereby,  on  the  disintegration  of  active  mate- 
rial, there  will  be  little  or  no  liabilily  of  the  short  circuiting  of  adjacent 
plates.  Also  to  provide  a  battery  having  a  maximum  surface  or  area 
in  as  small  or  compact  space  as  possible. 

Trolley  Catcher — A.  S.  Osborn,  Rochester,  N.  Y.    No.  528,685. 

The  trolley  when  accidentally  detached  from  conducting  wire  is 
automatically  drawn  down  beneath  the  same,  so  as  to  escape  contact 
with  span  wires. 

Insulating  Compound — Oscar  Stiles,  Omaha,  Neb.    No.  528,744. 

A  material  more  especially  adapted  to  provide  an  insulating  cover 
for  wires,  bars,  or  plates  used  in  electrical  appliances  and  to  provide 
same  with  an  insulated  coating. 
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Fender  and  Brake  for  Street  Cars — J.  S.  Detrick,  Baltimore,  Md. 
No.  528,766. 

The  car  is  automatically  stopped  independently  of  the  ordinary 
brake  mechanism. 

Trolley  Line  Breaker — C.  H.  Dey  and  J.  M.  Anderson,  Boston, 
Mass,    No.  528,767. 

A  trolley  line  breaker  or  insulating  joint  of  a  construction  capa- 
ble of  being  replaced  in  part,  while  the  electric  current  is  on  the 
trolley  line. 

Bond  for  Electric  Railways — H.  B.  Nichols  and  F.  H,  Lincoln, 
Philadelphia,  Pa.    No.  528,788. 

The  objects  are  to  provide  a  simple  and  effective  air  and  water 
tight  joint  or  connections  of  a  bond  with  rails  for  electric  traction  pur- 
poses and  to  provide  a  bonding  joint  for  the  rails  of  electric  railways, 
in  which  the  members  are  readily  applied  to  rails,  and  metallic  matter 
in  molten  condition  is  introduced  and  permitted  to  expand  to  establish 
air  and  water  tight  connection  of  bond  wire  with  rails. 

Motor  for  Street  Cars — H.  S.  Park,  Chicago,  111.    No.  528,796. 

A  motor  in  which  excessive  weight  for  motor  car  will  be  avoided 
and  a  motor  of  nominal  power  only  is  needed  for  the  propulsion.  A 
secondary  motor  accumulates  power  when  car  stops  or  is  running 
slowly  and  such  power  is  applied  to  assist  in  starting  car. 

Railway   Car — C.  H.  Barrows,  Willimantic,  Conn.     No.  528,845. 

The  propelling  mechanism  is  constructed  in  a  manner  to  exert  the 
required  traction  power  for  propulsion  of  car  with  a  current  from  a 
comparatively  light  battery. 

Railway  Electric  Switch — W.  V.  Ash  and  J.  H.  Ash,  Newark,  N.  J. 
No.  528,898. 

The  object  is  to  provide  mechanism  by  which  a  car  approaching  a 
switch  in  the  rails  may  automatically  throw  the  switch  if  it  is  improperly 
placed,  hold  it  locked  while  passing  over  it,  and  afterwards  release  it 
and  return  it  to  its  normal  position. 

November  13. 

Trolley — B.  F.  Lare  and  C.  M.  Greer.    No.  528,949. 
Very  simple  and  efficient  fork. 

Intersecting  Electric  Railway  Track— Mark  Lowd,  Salem,  Mass. 
No.  528,959. 

The  object  is  to  produce  a  crossing  adapted  for  electric  railways, 
in  which  the  current  is  conveyed  to  the  car  by  discontinuous  conductor 
sections  which  are  energized  in  succession  by  the  movement  of  the 
car  along  the  track. 


NO.  529,158.  NO.  529,058. 


Electric  Railway  Switch — R.  A.  Baldwin,  South  Norwalk,  Conn. 
No.  529,011. 

Switching  apparatus  for  automatically  moving  the  switch  point  of 
a  railway  track  upon  the  approach  of  a  car. 

Car  Fender — J.  McCarthy,  Newark,  N.  J.  529,041. 

The  fender  or  guard  is  horizontal  and  has  a  reciprocating  sliding 
motion. 

Car  Fender — F.  D.  Weber,  Brooklyn,  N.  Y.    No.  529,052. 

Consists  of  a  fender  attached  to  the  car  frame  in  front  of  the  truck, 
on  a  level  with  the  car  platform.  Has  a  lower  auxiliary  fender  or 
receiver  extending  in  front  of  the  upper  fender. 

Trolley  Wire  Hanger — J.  M.  Anderson.    No.  529,058. 
Used  to  suspend  wires  under  bridges. 

Street  Car  Heater — M.  K.  Bowen,  Chicago,  111.    No.  529,158. 
Stove  and  casing  are  supported  above  the  seat. 

Car  Fender — E.  B.  Graff,  Baltimore,  Md.    No.  529,260. 

Adapted  to  fit  either  end  of  a  car.  Has  cushions,  springs  and  light 
reception  bed. 

Street  Car  Fender — H.  C.  Kennedy  and  G.  W.  Roletter,  Philadel- 
phia, Pa.    No.  529,275. 

Made  V  shape.  Carried  below  the  platform.  Does  not  project 
beyond  the  same.    Throws  the  object  to  either  side. 


We  will  send  copies  of  specifications  and  drawings  complete  of  any 
of  the  above  patents  to  any  address  upon  receipt  of  twenty-five  cents. 
Give  date  and  number  of  patent  desired.  The  Street  Railway  Pub- 
lishing Company.  Havemeyer  Building.  New  York. 
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What  is  Thought  of  Our  Souvenir  Edition. 


"  It  is  a  striking  example  of  the  wonderful  development  of  trade 
journalism  in  this  country." — Pacific  Electrician. 

The  Souvenir  number  of  the  Street  Railway  Journal  was  cer- 
tainly one  of  the  handsomest  and  most  complete  trade  journals  ever 
issued  from  the  press. — Electric  Power. 

"  The  Street  Railway  Journal  has  made  its  tenth  anniversary 
the  occasion  for  issuing  a  special  number,  containing  an  account  of  the 
Atlanta  meeting  of  the  American  Street  Railway  Association.  The 
number  shows  very  great  enterprise  on  the  part  of  the  owners  of  this 
publication." — Locomotive  Engineering. 

"  Language  would  fail  us  in  the  attempt  to  describe  the  magnifi- 
cence of  the  souvenir  number.  All  that  the  arts  of  photography, 
engraving,  press  work  and  coated  paper  can  do  has  apparently  been 
done  to  add  to  the  splendor  of  this  number.  Altogether  this  achieve- 
ment of  our  contemporary  indicates  prosperity,  for  which  congratula- 
tions are  in  order." — American  Engineer  and  Railroad  Journal. 

"  Our  enterprising  contemporary,  the  Street  Railway  Journal, 
has  lately  issued  a  splendid  example  of  artistic  typography  in  the  shape 
of  a  souvenir  number,  published  in  honor  of  its  tenth  anniversary,  and 
of  the  Atlanta  meeting  of  the  American  Street  Railway  Association. 
*  *  #  *  The  wnole  forms  a  body  of  rare  and  useful  information, 
indicative  of  the  substantial  character  of  trade  journalism." — Scientific 
American. 

"  A  superb  number  is  issued  by  the  Street  Railway  Journal, 
of  New  York  City,  in  honor  of  its  tenth  anniversary  and  of  the  Thir- 
teenth Annual  Convention  of  the  American  Street  Railway  Association, 
held  last  week  at  Atlanta,  Ga.  The  prosperous  appearance  of  this 
journal  evidences  that  its  able  and  faithful  labors  in  its  special  field 
have  not  been  unappreciated.  It  also  presents  further  testimony  of  the 
enduring  and  substantial  character  of  legitimate  trade  journalism." — 
Manufacturers'  Record. 

"The  souvenir  number  of  the  Street  Railway  Journal, which  was 
published  in  honor  of  the  tenth  anniversary  of  that  journal,  is  un- 
doubtedly the  largest  and  most  elaborate  number  ever  issued.  The 
articles  it  contains  are  interesting  and  timely.  The  illustrations,  which 
are  numerous,  are  excellent  in  every  respect.  Considerable  space  is 
devoted  to  the  American  Street  Railway  Association  and  Atlanta, 
where  its  thirteenth  annual  convention  has  just  been  held.  The  street 
railways  of  the  Southern  cities  are  described  and  illustrated,  some  thirty 
pages  being  taken  up". — Electrical  Industries . 

"  The  Street  Railway  Journal  made  the  occasion  of  the  Con- 
vention at  Atlanta  last  month  the  excuse  for  issuing  a  souvenir  number 
that  reflected  great  credit  upon  the  publishers,  and  that  gave  to 
those  attending  that  Convention  a  great  deal  of  valuable  information. 
This  issue  also  marked  the  tenth  anniversary  of  the  Journal's  publi- 
cation. The  Journal  is  always  handsome,  always  interesting  and 
always  prosperous,  but  this  issue  was  especially  attractive.  The  excel- 
lence of  its  reading  matter  and  illustrations  was  equaled  only  by  the 
artistic  display  of  its  advertising  pages  and  its  general  typographical 
appearance,  which  is  saying  much." — Inventive  A%e. 

"  MANY  of  our  readers,  no  doubt,  have  seen  and  appreciated  the 
souvenir  number  of  our  esteemed  contemporary,  the  Street  Railway 
Journal,  issued  last  month,  in  honor  of  its  tenth  anniversary,  and 
of  the  Atlanta  meeting  of  the  American  Street  Railway  Association. 
The  number  was  a  brilliant  triumph  of  enterprise  and  the  printer's  art, 
and  none  are  more  heartily  pleased  with  the  success  of  the  special 
effort  than  the  Car.  It  was  in  itself  a  compliment  to  the  trade  the 
Street  Railway  Journal  so  ably  represents,  and  the  Car  is  proud 
and  happy  in  being  connected  with  that  special  field  of  commercial  en- 
terprise that  makes  such  an  achievement  possible  by  its  generous  sup- 
port."—  Car. 

"  The  Street  Railway  Journal  issued  a  souvenir  number,  Octo- 
ber, 17,  in  honor  of  its  tenth  anniversary  and  of  the  Atlanta  meeting 
of  the  American  Street  Railway  Association.  It  contains  a  sixteen 
page  article  on  Atlanta,  a  ten  page  article  on  the  Association,  a  thirty 
page  article  on  the  street  railway  systems  of  Southern  cities  and  a 
twenty  page  article  on  the  history  of  the  street  railway  industry.  All 
of  these  are  handsomely  illustrated,  the  number  containing  over  400 
illustrations,  among  which  are  more  than  125  portraits  of  street  rail- 
way men.  The  number  contains  122  pages,  and  altogether  is  very 
creditable  to  the  enterprise  of  the  publishers." — National  Car  and  Loco- 
motive Builder. 

"  The  Street  Railway  Journal  commemorates  its  tenth  anni- 
versary and  the  Atlanta  meeting  of  the  American  Street  Railway  Asso- 
ciation with  a  souvenir  number  that  is  really  remarkable  as  an  artis- 
tic production.  It  is  printed  on  plate  paper  throughout  and  most 
beautifully  illustrated  with  half-tone  engravings.  Its  reading  pages 
are  full  of  interesting  matter,  and  the  issue  will  be  a  valuable  one  to 
preserve  for  reference.  In  every  way  it  is  the  finest  example  we  have 
ever  seen  of  the  printers' and  engravers' art,  and  illustrates  the  sub- 
stantial character  of  trade  journalism.  Among  the  many  features  con- 
tained in  the  reading  pages  is  a  short  history  of  the  street  railway  indus- 
try, which  is  fully  illustrated. — Electrical  Age. 

"  The  Street  Railway  Journal,  of  New  York,  celebrates  its 
tenth  anniversary  by  issuing  a  souvenir  number  of  some  120  pages  pro- 
fusely illustrated.  The  first  twenty-five  pages  are  devoted  to  the  Am- 
erican Street  Railway  Association,  which  held  its  thirteenth  annual 


convention  in  Atlanta,  Ga.,  this  week,  and  to  views  of  that  city.  A 
tour  is  then  made  of  the  most  prominent  Southern  cities,  and  a  few 
pages  illustrative  of  the  street  railway  system  of  each  are  given.  A 
history  of  the  journal  itself  follows,  and  after  that  comes  "  A  Short 
History  of  the  Street  Railway  Industry,"  which  is  very  comprehen- 
sive. In  all  respects  it  is  a  very  worthy  effort,  and  will,  no  doubt,  be 
appreciated  by  the  street  railway  men  of  the  country." — Railway  Re- 
view. 

"  The  magnificent  mammoth  souvenir  of  the  Street  Railway 
Journal,  celebrating  its  tenth  anniversary,  contains  122  large  quarto 
pages  of  reading  matter,  plus  ninety-two  pages  of  advertising,  exclusive 
of  cover.  A  large  part  of  this  space  is  occupied  with  matter  pertaining 
to  the  annual  convention  of  the  American  Street  Railway  Association, 
accompanied  by  portraits  and  brief  personal  sketches  of  the  men  who 
are  most  prominent  in  the  organization.  Other  articles  describing 
the  city  of  Atlanta  and  other  Southern  cities,  with  a  catalogue  of  the 
exhibits,  a  list  of  applicants  for  space  and  the  amount  of  space  awarded 
to  each,  the  leading  articles  all  handsomely  illustrated  (there  are  over 
400  of  these  illustrations),  make  this  one  of  the  most  remarkable 
numbers  ever  issued  in  the  history  of  trade  journalism. 

"A  history  of  street  railways  is  another  feature  of  this  souvenir 
number  that  ought  not  to  be  missed  in  these  reviews,  but  justice  can 
not  be  done  to  it  in  the  space  here  afforded.  In  an  elegantly  illustrated 
article  of  14,000  words,  the  writer  has  presented  a  more  comprehen- 
sive epitome  of  the  origin  and  progress  of  the  great  street  railway  in- 
dustry, than  has  been  put  in  print  in  any  serial  publication.  The  first 
street  railway  car  ever  built  is  illustrated,  and  from  this  to  the  modern 
street  car  and  the  electro-motor  of  to-day,  a  great  many  rapid  steps  are 
reviewed." — Engineering  Magazine. 

Some  Foreign  Comments. 

"  The  Street  Railway  Journal. — On  the  occasion  of  the  tenth 
anniversary  of  its  publication,  and  that  of  the  Atlanta  Conven- 
tion of  the  American  Street  Railway  Association,  this  important, 
voluminous  and  really  admirable  journal  has  published  a  unique  num- 
ber, containing  a  splendid  resum6  of  the  scientific,  technical  and 
industrial  progress  made  by  street  railways,  all  brought  up  to  the  latest 
date. 

"  This  issue,  in  addition  to  setting  forth  many  modifications  of  ap- 
paratus, systems  and  of  various  installations,  also  presents  to  the  reader 
photographs  and  biographical  sketches  of  the  various  inventors,  pro- 
moters and  managers  in  the  industry.  Ordinary  praise  is  not  sufficient 
for  such  a  publication,  but  we  can  truly  say  that  it  is  equal  to  the  best 
that  can  be  hoped  for  in  the  line  of  typographical  art  and  expert 
scientific  and  business  editorship." — L'  Elettricita  (Milan). 

"  The  above  facts  we  take  from  the  Street  Railway  Journal, 
which  celebrates  the  tenth  year  of  its  existence  by  a  souvenir  number 
which  must  excite  the  admiration  of  all  journalists,  in  whatever  part 
of  the  world  they  may  be  situated.  This  issue  contains  122  pages  of 
matter  and  105  pages  of  advertisements.  It  is  printed  throughout  (edi- 
torial matter  and  advertisements)  on  thick  glazed  paper.  Both  the 
typography  and  the  illustrations  are  of  the  very  highest  quality,  and 
are  unapproached  by  any  technical  journal  in  this  country.  The  whole 
issue  is  a  reflex  of  the  activity,  enterprise  and  success  that  marks  the 
American  street  railroad  of  to-day.  In  spite  of  very  serious  difficulties, 
and  not  a  few  mistakes,  the  electric  tramway  has  crowded  out  all  com- 
petitors, and  is  now  the  prominent  feature  of  American  social  life. 
By  its  aid  the  citizen  deserts  the  tenement  house  of  the  town  and  speeds 
at  the  rate  of  twelve  to  twenty  miles  an  hour  to  a  suburban  home, 
where  he  can  live  a  healthier  and  a  purer  life.  A  new  industry  and  a 
new  source  of  investment  have  arisen,  and  it  is  not  strange  that  it 
should  support  a  monthly  journal  of  great  artistic  merit.  The  number 
before  us  is  intimately  connected  with  the  meeting  of  the  American 
Street  Railway  Association  at  Atlanta,  and  contains  a  large  number  of 
portraits  of  prominent  members.  It  is  noticeable  how  many  of  these 
are  young  men  who  appear  to  have  risen  on  the  flowing  tide  and 
attained  positions  which,  in  this  country  at  least,  are  usually  occupied 
by  their  seniors." — Engineering  (London). 

"  Our  cousins  '  across  the  pond  '  give  us  good  example  and  many 
a  hint  on  many  a  subject,  and  on  none  more  than  that  of  journalism 
and  periodical  literature.  I  have  before  me  the  Souvenir  number  of 
the  Street  Railway  Journal,  New  York,  It  celebrates  the  tenth 
anniversary  of  its  existence  in  a  veritable  edition  de  luxe,  abounding  in 
smart  letterpress,  interesting  and  artistic  illustrations  and  attractive 
advertisements.  The  present  number  is  devoted  especially  to  blowing 
that  excellent  and  melodious  instrument. its  own  trumpet — a  performance 
which  its  merit  fully  justifies — and  to  a  description  of  the  Thirteenth 
Annual  Convention  of  the  American  Street  Railway  Association,  at 
Atlanta,  Ga. 

''  It  does  not,  however,  confine  itself  to  these  congenial  subjects, 
but  gives  a  most  interesting  sketch  of  the  progress  of  street  railways  in 
the  States  from  1832— when  the  first  passenger  street  car  was  launched  on 
the  iron  road  in  New  York — to  the  present  time.  It  does  not  forget  to 
remind  us  that,  compared  with  the  progress  of  the  industry  in  America, 
England's  tortoise-like  advance  has  been  almost  imperceptible,  and  it 
very  justly  lays  this  at  the  door  of  the  '  famous  Act  of  Parliament,' 
passed  in  1870,  '  which  has  done  so  much  to  retard  the  development  of 
street  railroading  in  the  mother  country.' 

"Ah  well!  Brother  Jonathan,  we  move— slowly,  no  doubt,  but  we 
do  move — and  in  spite  of  the  disastrous  decision  of  the  House  of  Lords 
as  to  the  proper  interpretation  of  the  said  Act.  the  next  ten  years  will, 
I  venture  to  prophesy,  show  as  much  comparative  progress  in  electric 
traction  here  as  the  last  decade  has  witnessed  in  America. 

"I  only  wish  we  had  a  'Street  Railway  Journal'  to  help  wake 
things." — Lightning  (London). 


December,  1894.] 
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QUOTATIONS   OF    STREET    RAILWAY  STOCKS. 


ALBANY  STOCKS  AND  BONDS.— Corrected  by  Spencer  Tbask  &  Co., 
Bankers  ard  Brokers,  corner  State  and  James  Streets,  Albany,  N.  Y., 
Nov.  19. 


Company. 


STOCKS. 

Albany  Railway  

Watervlelt  Turnpike  &  R.  R 
Co  


Albany  Railway,  1st  Mort  

"  "  ••  3d  Mort.... 
"  "  "  4tbMort... 
"  •'  "  5th  Mort... 
'  "  "  Consol  Mtg 
"  "  "  Debenture.. 
Watervllet  Turnpike  &  R.  R., 

1st  Mort  

Watervllet  Turnpike  &  R.  R., 

2d  Mort  

Nortn   S.   East  Greenbush 
Horse  R.  R.  Co  


Par. 


100 
100 


Date 

of 
Issue 


1865 
1875 
1880 
1888 
1890 
1891 


1892 


Capital. 


1,250,000 
240,000 


Amount 

Out- 
standing. 


31,000 
28,500 
11,500 
38,000 
388,000 
200,000 

350,000 

150,000 

30,000 


Period. 


QFeb. 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  J. 
M.  AS. 
M.  &  S. 
J.  &  J. 
M.  &  N. 

M.  &N. 

M.  &N. 
M.&  N. 


IX. 


Date 

of 
Issue. 


1893 
1863 


Principal 
Due. 


1905 
1895 
1905 
1913 
1930 
1901 

1919 

1919 

1911 


Bid. 


116 

3 


Bid. 


101!- 
101  y, 
100 
101 

103>i 
117 

ill 
ill 


Ask'd 


116^ 


Ask'd 


113 
112 


BALTIMORE  STOCKS  AND  BONOS.— Corrected  by  Hambleton  &  Co., 
Bankers,  9  South  Street,  Baltimore,  Md.,  Nov.  19.  Stock  quotations  are 
prices  per  share, 


Company. 


STOCKS. 

Balto.  City  Pass.  Ry.  Co  

City  &  Suburban  Ry.  Co  

Central  Pass.  Ry.  Co  

Balto.  Traction  Co.  (Cable).. 


Central  Pass.  Ry  

"  "  "  cons. mort.. 
City  &  Sub.  Ry.  Co.  gen.  mort 
Balto.  Traction  Co.  (Cable).. 
Bait.  Trac.  Co.,  No.  Bait.  Dlv 


City  Pass.  R.  R.  Co. 


Par. 


25 
50 
50 
25 


Date 

of 
Issue 


18S2 
1893 


18S9 
1892 
1891 
1891 


Capital. 


2,500,000 
3,000,000 
300,000 
5,000,000 


Amount 

Out- 
standing. 


250,000 
500,000 
3,000.000 
1,500,000 
1,750,000 
1,250,000 
2,000,000 


Period. 


Sem-an 


Quart. 


Inter- 
est 
Paid. 


J.  &  J. 


J.&  D. 
M.  &N. 

J.  &  D. 
M.  &  S. 


Date 

of 
Issue. 


Bid. 


47 

70 
16% 


Ask'd 


48 
71 
17 


Principal 
Due. 


1912 


1922 
1929 
1942 
1901 
1911 


Bid. 


110 

no 
111 

107  ^ 
)0?54' 
104 
112 


Ask,d 


112 
111 

MM 

107% 

108 

1043^ 

112% 


BOSTON  STOCKS — Corrected  by  R.  L.  Day  &  Co.,  40  Water  Street,  Members 
of  Boston  Stock  Exchange,  Nov.  19.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

Period . 

%  last  dlv.  1 

Date 

of 
Issue. 

Bid. 

Ask'd 

West  End  Pref  

50 
50 

$6,400,000 
9,085,000 

J.  &  J. 
J.  &  J. 

4 

3 

1887 
1890-1892 

84 
59 

85 
60 

BROOKLYN  STOCKS  AND  BONDS.— Corrected  by  C.  E.  Staples*  Co., 
215  Montague  Street,  Brooklyn,  Nov.  19.  Stock  quotations  are  per  cent, 
values. 


Company. 

Par. 

Capital. 

Period. 

j5  last  dlv.  | 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Broooklyn  City  R.  R.  Co 

10 

100 
100 

100 
100 

6,000,000 
3,000,000 
6,000,000 

500,000 
30,000,000 

Q.-J. 

2 

166 
72 
15 

Brooklyn  Traction  Co.,  pref.. 

"        "  common. 
Coney  Island  &  Brooklyn 
R.  R.  Co  

1893 
1893 

Oct.  1. 

4 

150 

Long  Island  Traction  Co 

1893 

12 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Broadway  R.  R.  Co  

1893' 

350,000 
3,000,000 

300.000 

300,000 

125,000 

150,000 
3,000,000 

J.  &  J. 

5 

6  m.  notice 

100 

103 
100 

Coney  Island  &  Brooklyn 
R.  R.  Co.,  1st  bonds  

J.  &  J. 

J.  &  J. 

F.  &  A. 

F.  &  A. 
J.  &  J. 

5 

6 

7 

6 
5 

Jan.  1909 

July,  1894 

Aug.  1897 

July,  1941 
July,  1916 

Coney  Island  &  Brooklyn 

South  Brooklyn  Central  R.  R. 

107 

South  Brooklyn  Central  R.  R. 

100 
113 

Brooklyn  City  R.  R.  Co.,  1st. 

115 

CHARLESTON  STOCKS  AND  BONDS.— Corrected  by  A.  C.  Kaufman. 
Charleston,  S.  C,  Nov.  23.  Stock  quotations  are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

>' 

*s 

■r: 

a 

W 

Date 

ot 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Charleston  City  Ry.  Co  

50 
25 

Date 

of 
Issue 

$100,000 
250,000 

J.  &  J. 

o 

73 
5 

BONDS. 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Charleston  City  Ry.  Co  

100,000 
50,000 

J.  &  J. 
J.  &  J. 

6 
5 

1915 
1906 

CHICAGO  STOCKS  AND  BONDS. — Corrected  by  William  B.  Wbenn,  108 
LaSalle  Street,  Chicago,  111.,  Nov.  23. 


Company. 


STOCKS. 

Chicago  City  

Chicago  Passenger. .. 
North  Chicago  City. . 
North  Chicago  Street 
West  Division  City . . . 
West  Chicago  Street. 


Chicago  City  

Chicago  Passenger  

North  Chicago  City,  1st  mort. 

North  Chicago  Street  1st  mort 

West  Chicago  Street  

West  Chicago  Street,  Tunnel. 

"       Deb.  6  s 


Par. 


100 
100 
100 
100 
100 
100 


Date 
of 
Issue 


1883 


Capital. 


$9,000,000 
1,000,000 
500,000 
5,500,000 
1,250,000 

13.189,000 


Amount 
Out- 
stand- 
ing. 


4,619,500 
400,000 
500,000 
1,850,000 
2,413,000 
4,100,000 
1,500,000 
2,000,000 


Period. 


Q.-J. 
A.  &.O. 

Q.-J. 
J.  &  J. 

Q — J. 

Q.-F. 


Inter- 
est 
Paid. 


J.  &  J. 
F.  &  A. 
M.  &N. 
M.  &  N. 
J.  &  J. 
M.  &N. 
F.  &  A. 
J.  &  D. 


Date  of 
Issue. 


Principal 
Due. 


1903 
1900 
1927 
1906 


Bid. 


325 
100 
500 
264 
625 
131% 


Bid. 


ioi  u 

109V>3 

105 

100i4 


103 
100 
103 


Ask'd 


330 


265 


132% 


Ask'd 


101% 


100% 

103)4 

103% 

101%' 

103)4 


CINCINNATI  STOCKS  AND  BONDS.— Corrected  by  Geo.  Eustis  &  Co., 
Bankers  and  Brokers,  26  West  Third  Street,  Cincinnati,  Nov.  19.  Stock 
quotations  are  per  cent,  values. 


Company. 


stocks. 

Cincinnati  

Mt.  Adams  &  Eden  Park  

Mt.  Auburn  Cable  

Cin.  Inclined  Plane  Ry  

"  '■  "  Pref. 
Cln.  Newport  &  Cov.  St.  Ry. 


Cincinnati  St.  Ry. 


"  "  extended  | 
Mt.  Adams  &  Eden  Park  


"  "  io-20's 

Cable. 

Cln.  Inclined  Plane  Ry  


Mt.  Auburn  Cable  

"  "  5-20's  2d. 
S.  Covington  &  Cincinnati. . 
H.COV.&  Cln.  2d  Mort.gold  6's 
Cln.,  Newport  &  Cov.5"s  


Par. 


50 
50 
100 
100 
100 
100 


Date 

of 
Issue 


Capital. 


$8,250,000 
1,600,000 
300,000 
500,000 
100,000 
3,000,000 


Amount 
Out- 
stand- 
ing. 


50,000 
50,000 
100,000 
150,000 
50,000 
50,000 
100,000 
200,000 
280,000 
125,000 
300,000 
200,000 
100,000 
250,000 
250,000 
3,000.000 


Period. 


Q.-J. 
Q.-J 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
A.  &  O. 
A.&  O. 
A.&  O. 
J.&D. 
M.&  S. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
A.  &  O. 
M.  &  S. 
J.  &  J. 
J.  <SZ  J. 


Date 

of 
Issue. 


Principal 
Due. 


July,  1895 
July,  1896 


July,  1895 
July.  1900 
July,  1905 
Je.  '94-1934 
Mar.  1906 
July,  1899 
Jan.  1914 
June,  1907 
Ap.'93-1908 
Mar.  1913 
1932 


Bid. 


108 14 
108!/2 


26 


Bid. 


101% 
104 
99% 
100% 
101 
107% 
110% 
102% 
105 


114 
114 

94J4 


Ask'd 


108% 
108J4 


60 

99% 

27 


Ask'd 


104 

106 

100 

101  % 

103 

110 

my 


105J4 
108 
106 
90 


115 
115 

95 


CLEVELAND  STOCKS  AND  BONDS.— Corrected  by  W.J.  IlAYES&SONS, 
Bankers,  Cleveland,  O.,  Nov.  19. 


Company. 

Par. 

Capital. 

Period. 

> 
S 

CO 

<s 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

The  Cleveland  Electric  Ry.  Co 
The  Cleveland  City  Ry.  Co  

100 

100 

12,000,(00 
8,000,000 

1893 
1893 

51% 
60 

52 
65 

BONDS. 

Date 

ot 
Issue 

Amount 

Out- 
standing 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

The  Cleveland  Electric  Ry.  Co. 
"       "       city      "  " 

1893 
189:! 

2,000,000 
2,849,000 

M.-S. 

5 

1910 

100 
100 

102* 
102 
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DETROIT  STOCKS.— Corrected  by  Cameron  Currie  &  Co.,  Bankers  and 
Brokers,  82  Grlswold  Street,  Detroit,  Nov.  19. 


Company. 

Par. 

Car  ltal. 

Period. 

> 
3 

09 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS 

Fort  Wayne  &  Belle  Isle  Ry.  Co. 
Detroit  Citizens  Street  By.  Co. 
Wyandotte  &  Detroit  River  Ry. 

100 
100 

100 

$250,000 
2,000,000 
200,000 

200 

100 
110 

100 

HOLYOKE  STOCKS. 

oke,  Mass.,  Nov.  19. 


-Corrected  by  J.  G.  Mackintosh  &  Co.,  Bankers,  Holy 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  J 

Date 

of 
Issue. 

Bid. 

Ask'd 

Springfield  Street  R.  R  Co  . . . . 

100 
100 
100 

1,000,000 

250,000 
60,000 

J.  &  J. 

J.&  J. 

i 
4 

210 
200 
150 

225 
225 
160 

LOUISVILLE  STOCKS  AND  BONDS.  —  Corrected  by  Almstkdt  Bros. 
Stock  and  Bond  Brokers,  510  West  Mam  Street,  Louisville,  Ky.,  Nov.  21. 

Company. 

Par. 

Capital. 

Period. 

> 

9 

CO 

ca 
ts. 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Louisville  St.  Ry,  Co.,  pref . . . 
Louisville  St.  Ry.  Co.,  com... . 

100 
100 

E2,000,000 
4,000,000 

A.  &  O. 

5 

Jan.  1891 
Jan.  1891 

90 

35 

91 
36 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Louisville  St.  Ry.  Co.,  1st  inort 
Louisville  City  Ry.  Co.  Cons  . 

Central  Passenger  Ry.  Co  

New  Albany  St.  Ry.  1st  Mort. 

1890 
1884 
1888 
1888 

6,000,000 
1,000,000 
400,000 
150,000 

J.  &  J. 
J.  &  J. 
M.  &N. 
J.  &  J. 

5 
6 
6 
6 

1930 
1909 
1908 
1913 

103 
116 
116 
85 

117 
117 
90 

NEW  HAVEN  STOCKS  AND  BONDS. — Corrected  by  H.  C.  Warren  &  Co., 
Bankers  and  Brokers,  New  Haven,  Conn.    Nov.  19.    Stock  quotations  are 
prices  per  share. 

Company. 

Par. 

Capital. 

Period. 

p- 
■3 

CO 

3 

Date 

of 
Issue. 

Bid. 

Ask'd 

47 

STOCKS. 

F.  Haven  &  Westvllle  R.  R.  Co. 
New  Haven  &  W.  Haven  R.R.Co 
New  Haven  &  Cent'lle  H.  R.  Co. 
Harttord  &  Wetherstleld  Horse 

25 
25 

$600,000 

J.  &  J. 

i 

45 

100 

200,000 

J.  &  J. 

3 

125 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand- 
ing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

New  Haven  Street  Ry.  Co  

New  Haven &W.Haven  R.  K.Co 
Winchester  Ave.  R.  R.  Co.Deb. 

Bridgeport  Traction  Co  

Hartford  &  Wetherstleld  Horse 
R.  R.  Co.,  Deb.  Series  A 

1894 
1892 
1894 
1893 

1888 

1890 

fOO.OOO 
500.000 
100,000 
2,000,000 

100,000 

100,000 

100,000 

J.  &  J. 
M.  &  N. 
M.  &  S. 
J.  &  J. 

M.  &  S. 

M.  &N. 

M.  &  N. 

5 
5 
6 
6 

5 

5 

5 

Jan.  1919 
Nov.  1912 
Mar.  1909 
July,  1923 

Sept.,  1908 

May,  1910 

May,  1910 

100 
100 
95 

100 
102 

100 

Hartford  &  Wetherstleld  Horse 
R.R.Co.,  Deb.  Series  B  

Hartford  <E  Wetherstleld  Horse 
R.  R.  Co.,  Deb.  Series  C  

NEW    ORLEANS    STOCKS    AND   BONDS  Conected   by    GEORGE  LE 

Sassier,  188  Common  Street,  New  Orleans,  La.,  Nov.  23.    Stock  quotations 
are  prices  per  share. 


Company. 


STOCKS. 

Carrollton  R.  R.  Co  

Crescent  City  R.  Co  

Canal  &  Claiborne  R.  R.  Co. . 
New  Orleans  City  &  Lake  Co. 

Orleans  R.  R.  Co  

St.  Charles  Street  R.  R.  Co  . . 


Bonds. 


Canal  &  Claiborne  Sts.  R.  R. 
Crescent  City  R.  R.  1st  Mort. 

do        do  new 

do  do 

N.  O.  City  R.  R.  Co  

N.  O.  &  Carrollton  R.  R.  Co. . 
N.  O.  City  &  Lake  R.  R.  Co., 

1st  Mort  

St.  Charles  Street  R.  R.  Co. . . 


Par. 


100 
100 
40 
100 
50 
50 


Capital. 


1,200,000 
1,150,000 
240,000 
1,600,000 
185,000 
600,000 


Period. 


Quart. 

Semi. 
Quart. 


Date 

of 
Issue 


1892 
1883 
1886 

\m 

1*79 
1882 

1893 
1881 


Amount 

Out- 
standing. 


150,000 
75,000 
40.000 
2,000.000 
416,500 
250,000 

1,725,000 
105,000 


Inter- 
est 
Paid. 


M  &  N 
M  &  N 
M  &  N 
J  &  J 
J  &  D 
F& A 


Date 

of 
Issue. 


1867 
.866 
1888 
1860 
1868 
1866 


Prlrclpal 
Due. 


J  &  J  5 
J  &  D  6 


1912 
'95-'99 
1896 
1943 
1903 
'97-'06 

1943 
'9W01 


Bid. 


120^ 

75 

38 
105 

30 

57 


Ask'd 


122 


42 
110 
40 

69 


Bid. 


10U6 
101 

90 
117 


95 


Ask'd 


93 
120 


95>i 


MONTREAL  STOCKS  AN»  BONDS  corrected  by  Gordon  Strath y  &  Co. 

Members  Montreal  Stock  Exchange,  9  St.  Sacrament  Street,  Nov.  19.  Stock 
quotations  are  per  cent,  values. 


par. 

Capital. 

i  ynuu. 

|  %  last  dlv.  j 

Date 

of 
Issue. 

.Dill. 

rt  OK  U 

STOCKS. 

Montreal  St.  Ry.  (old  stock) 
"          "  (new  stock) 

60 
50 

$2,000,000 
2,000,000 

M.  &  N. 

4 

May,  '91. 
May,  94. 

157X 
155>i 

157# 
156 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Period. 

% 

Principal 
Duo. 

Bid. 

Ask'd 

Montreal  St.  Ry  

1885 

.£60,000 
700,000 

5 

1905 

1893 

NEW  YORK  STOCKS  AND  BONDS  Corrected  by  James  McGovern  &  Co. 

6  Wall  St.,  New  York,  Nov.  19. 


Company. 


STOCKS. 

Bleecker  St.  &,  Fulton  Ferry. . . 
Broadway  &  Seventh  Avenue.. 
Cen'l  Park,  North  &  East  River 

Central  Crosstown  

Dry  Dock,  E.  B'way  &  Battery. 

42d  &  Grand  St.  Ferry  

42d  St..  Manhat.  &  St.  Nich.  Av. 

Eighth  Avenue  

Houston,  W.  St.  &  Pav.  Ferry. 

Second  Avenue  

Sixth  Avenue  

Third  Avenue  

23d  St  

Ninth  Avenue  

Union  Railway  Co  


Par. 


100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


Capital. 


900, 
2,100. 
1,800, 

600, 
1,200, 

748, 
2,500, 
1,600, 
1,000, 
1,862, 
1,500, 
5,000, 

600, 

800, 
2,000. 


Period. 


&  J. 
— J. 
— J. 

F. 
— F. 

F. 


Date 

of 
Issue. 


Bid. 


29 

183X 
162 
165 
136 
310 
47 
250 
200 
139 
205 
186 
300 
145 


Ask'd 


30 
186 
165 


140 
320 
62 
300 


141 
210 
181 


160 


Bonds. 


Bleecker  St.  &  Fulton  Ferry. . . 
B'way  &  7th  Ave.,  1st  mort  

2d  mort  

Broadway  Guaranteed  lsts  

2ds  Interest  as  rental 

Broadway  Consolidated  

Cen'l  Park,  North  &  East  River 
Central  Crosstown— 1st  mort. . 
Dry  Dock,  E.  B'way  &  Battery. 

1st  mort  

Scrip  (can  be  called  at  par). . 
42d  St.  Manhat.  &  St.  Nlch.  Av 

1st  mort  

2d  mort.  income  bonds  

Eighth  Ave.,  Scrip  

Houston.W.  St.  &  Pav.  F'ry.lst 
Second  Avenue,  1st  mort.... 

Third  Avenue  

23d  Street  

Union  Railway  Co  , 


Date 

of 
Issue 


Amount. 


700,000 
500,000 
500,000 
,125,000 
000,000 
650,000 
200,000 
250,000 


1,200,000 


200,000 
200,000 
000,000 
500,000 
600,000 
000,000 
250.000 
000,000 


Inter- 
est 
Paid. 


J.  &  J. 
J.  &  D. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
J.  &  D. 
M.  &  N. 

J.  &  D. 
F.  &  A. 

M  AS. 

J.  &  J. 
F.  &A. 

J.  &  J. 
M.  &N. 

J.  &  J. 
M.  &N. 
F.  &  A. 


Principal 
Due. 


July, 

June, 

July, 

July 

July, 


Dec, 
Nov., 


1900 
1904 
1914 
1924 
1905 
1943 
1902 
1922 

1932 
1914 


Aug. 

Sept.,  1910 
1915 
Aug.,  1914 
July,  1894 
NOV.,  1909 
Jan.,  1937 
May,  1893 
Feb,  1942 


Bid. 


110 
106 
106 
107 
105 
112 
111 
119 

110 
100 

110 


100 
100 
102 

mu 

100 


Ask'd 


113 


101 

112 

53 
105 


119X 


PHILADELPHIA  SECURITIES.— Corrected  by  Huhn  &  Gi.endinning 
143  Soutn  Fourth  st.  (Bullitt  Building),  Philadelphia,  Nov.  20.  Stock  quota 
tlons  are  prices  per  share. 


Company. 


STOCKS. 

Citizens'  

Continental  

Frankford  &  Southwark  

Germantown  

Green  &  Coates  

Hestonvllle  

Lombard  &  South  

People's  Traction  Co  

Philadelphia  City  

Philadelphia  &  Gray's  Perrv.. 
•Philadelphia  Traction  (50  pd.) 

Ridge  Avenue  

Second*  Third  

Thirteenth  &  Fifteenth  

Union  

West  Philadelphia  

Metropolitan  (N.Y.)  Traction 

Baltimore  Traction  

Buffalo  (N.  Y.)  Railway  

Newark  (N.J.)  Passenger  

Pitts.  &  Birmingham  Trac.  Co. 
•Ex.  Allotments. 


Baltimore  Traction  1st  Mort . 

"  "  Imp  

Bait.  Tr.,  No.  Bait.  Dlv.,  Gold 

Germantown,  1st  mort  

"  2d  mort  

Hestonvllle,  1st  mort  


"  2d  mort. 
People's,  1st  mort. . . . 


"     Cons,  mort  

West  Philadelphia,  1st  mort. 


Par. 


50 
50 
60 
50 
50 
50 
25 
50 
50 
50 
50 
50 
50 
50 
60 
50 
100 
25 
100 
100 
50 


Date 

of 
Issue 


1R89 
1892 
1892 


Capital. 


$500,000 
1,000,000 
1,250,000 
1,500,000 

600,000 
2,050,000 

500,000 
10,000,000 
1,000,000 

617,500 
7,000,000 

750,000 
1,060,200 
1,000,000 
1,250,000 

750,000 
80,000,000 
6,000,000 
6,oOo,000 
6,000,000 
3,000,000 


Q.-J. 
J.— J. 
Q.-J. 
Q.-J. 
Q.-J. 


Amount 

Out- 
standing 


1,500,000 
1,250,000 
1,750.000 
67,000 
160,000 
300,000 
124,600 
75,000 
219,000 
285,000 
247,000 
246,000 


Period. 


A.— O. 


J. — J. 

J.— J. 

M.— N. 
Q.-J. 
Q-J. 
J.— J. 
J.— J. 
J.— J. 
Q.-F. 


Inter- 
est 
Paid. 


M— N. 
M. — S. 
J.  &  D. 
J.— D. 
A.— O. 
M.— N. 
J.— J. 
M.— S. 
J.— J. 
J.— J. 
M. — S. 
A.— O. 


Date 

of 
Issue. 


1858 
1873 
1854 
1858 
1858 
1859 
1861 


1859 
1858 
1883 
1872 
1853 
1858 
1864 
1857 


1889 


Principal 
Due. 


1929 

1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 


Bid. 


ASk'd 


272 
128 
329 
112 
126* 

62^ 

90 

55 
165 

81 

104!^! 

230 

215 

230 

195 

195 

107^ 

16% 

52 

25 


Bid. 


107^ 
101 
100% 
105 
103 
103}^ 
105 
105 
115 
100 
95 
117 


274 
130 
331 
113 
128 

63 

91 

55!^ 
166 

82 

104% 

235 

216 

231 

200 

200 

108 

17 

54 

29 

12% 


Ask'd 


108% 

102 

102 


December,  1894.] 


THE  STREET  RAILWAY  JOURNAL 


813 


OMAHA  (STOCKS  AND  BONDS. — Corrected  by  Richard  C.  T'attbkson, 
Banker  and  Broker.  907  N.  Y.  Life  Building,  Omaha,  Meb.,  Nov.  19. 


Company. 

Par. 

Capital. 

Period. 

> 

3 

5 

CO 

Date  of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

100 

5,000,000 

M.  &  N. 

Jan.  1,  '89 

60 

BONDS. 

Date 
of 
Issue 

Am't 
Out- 
stand- 
ing. 

Inter'st 
Paid. 

* 

Principal 
Due. 

Bid. 

Ask'd 

1889 

2,250,000 

M.  JEN. 

5 

M'y  1,  1914 

95 

98 

PITTSBURGH  STOCKS  AND  BONDS  Corrected  by  John  B.  Barbour,  Jr. , 

306  Times  Bldg.,  Pittsburgh,  Pa.,  Nov.  22.  Stock  quotations  are  prices  per 
share. 


Company. 


STOCKS. 

Central  Traction  R.  R.  Co . . . . 
Citizens'  Traction  R.  R.  Co  . . 
Pitta.  &  Birmingham  R.  R.  Co 
Pittsburgh  Traction  R.  R.  Co. 
Federal  St.  &  Pleasant  Valley 
Pittsburgh,  Allegheny  &  Man 

West  End  R.  R.  Co  

Second  Avenue  R.  R.  Co  

Penn  Incline  Plane  Co  

Monongahela  Incline  Plane 

Co  

Port  Pitt  Incline  Plane  Co. . . 
Mount  Oliver  Incline  Plane  Co 

Pittsburgh  Incline  Co  

Duquesne  Traction  Co  


Citizens'  Traction  R.  R.  Co  . . 

Pittsburgh  Traction  R.  R.  Co. 

Pitts.  &  Birmingham  Trac- 
tion Co  

Pleasant  Valley  Ry  

P.,  A.  &  M.  R.  R.  CO  

Duquesne  Traction  Co  

Second  Ave.  Electric  R.  R.  Co 

Central  Traction  Co  

Union  R.  R.  Co  

West  End  R.  R.  Co  

Birmingham,  Knoxvllle  & 
Allentown  Tract.  Co  

Suburban  Rapid  Transit  

Fort  Pitt  Incline  Plane  Co. . . 

Mount  Oliver  Incline  Plane  Co 

Penn  Incl'e  PlaneCo.  1st  Mort 

Monongahela  Incl'e  Plane  Co. 

Pittsburgh  Incline  Co  


Par. 


50 
50 
50 
50 
25 
50 
50 
50 
50 

50 
50 
50 
100 
50 


Date 

of 
Issue 


1887 
1887 

1892 
1892 
1891 
1890 

1889 
1881 


1881 
1871 
1883 
1887 
1889 


Capital. 


1,500 
3,000 
3,000 
2,500. 
1,400. 
3,000. 
1.000. 
1,000 
250. 


000 
000 
000 
000 
000 
.1100 
000 
.000 
000 


140,000 
60,000 

100,000 
100,000 
3,000,000 


Amount 

Out- 
standing. 


1,250,000 

750,000 


1,250,000 
1,500,000 
1,500,000 
500,000 
375,000 
100.000 
500,000 


30,000 
44,500 

125,000 
50,000 

200,000 


Period. 


J.  &  J. 


J.&J. 


J.  &  J. 
J.  &  J. 


F.  &  A, 


J.&J. 
J.&J. 


Inter- 
est 
Paid. 


A.  &  O. 
A.  &  O. 


J.&J. 
J.&J. 
J.&J. 
J.&J. 
J.&J. 
A.  &  O. 
J.&J. 


M.  &  N. 


A.  &  O. 
J.&J. 


Date 

of 
Issue. 


Principal 
Due. 


.92? 
1927 


1919 
1931 
1930 
1923 
1919 
1901 
1922 


1901 
1901 
1903 
1897 
1910-19 


Bid. 


20^ 
59 


21 
SHk 
21 
50 


27 


Bid. 


106 
105 


9:> 


103  y 
102 


104 


Ask'd 


21 

60% 
14 

6:% 
21% 

39 


27X 


Ask'd 


106 

95  V, 
100 
104 

1 02 'IM- 


PROVIDENCE STOCKS  AND   BONDS.— Corrected  by  Chacb  &  Butts 
Bankers,  Providence,  Nov.  19. 


Company 

Par. 

Capital. 

Period. 

it  last  dlv.  1 

Date 
of 
Issue. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

100 

BONDS. 

Date 

of 
Issue 

Amo'nt 
Out- 
stand'g 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

United  Traction  &  Electric  Co. 

1893 

8,000,000 
50.000 

M  &  S 
J  &  D 

5 
5 

1993 
1910 

95 
100 

100 

ROCHESTER.  BUFFALO,  PATERSON,  COLUMBUS,  WORCESTER 
AND  BOSTON  STOCKS  AND  BONDS.— Corrected  by  E.  W.  Clark  & 
Co.,  139  So.  Fourth  St.  (Bullitt  Building),  Philadelphia,  Nov.  19. 


Company. 


STOCKS. 

Rochester  (N.Y.)  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Columbus  (O.)  St.  Ry  

North  Shore  Traction  Co. 

(Boston)  Pref  

do     do  Common  

Worcester  Traction  Co.  Pref 

do     do  Common  

Consol.  Trac.  Co.  (N.  J.)  


Rochester  (N.Y  )  Ry  

Buffalo  (N.Y.)  Ry  

Paterson  (N.  J.)  Ry  

Newark  (N.  J.)  Pass.  Ry  .. 

Columbus  (O.)  St.  Ry  

Consol.  Trac.  Co.  (N.J.)... 


Par. 


100 
100 
100 
100 

100 
100 
100 
100 
100 


Date 

of 
Issue 


1800 
1891 
1891 
1890 
1892 
1893 


Capital. 


5,000,000 
6.000,000 

1,250,000 
3,000,000 

2,000,000 
4,000,000 
2,000,000 
3,000,000 


Amount 

Out 
standing. 


3,000,000 
6,000,000 
850,000 
6,000,000 
2,600,000 


Period. 


Q.-F. 

A.— O. 


F.— A. 


Inter- 
est 
Paid. 


A  &  O 
F  &  A 
J  &  D 
J  &  J 
J  &  J 
J&D 


Date 

of 
Issue. 


1890 
1891 
1891 

1893 

1892 
1892 
1892 
1892 
1893 


Principal 
Due. 


1930 
1931 
1931 
1930 
1932 
1933 


Bid 


Bid 


9S 
101 

90 
100 

97 

89 


Ask'd 


my, 

15 

47 


17 

34 


Ask'd 


99 
102 

95 
101 

98 

90 


SAN  FRANCISCO  STOCKS  AND  BONDS.— Corrected  by  Philip  Barth, 
Broker,  440  California  Street,  San  Francisco,  Cal.,  Nov.  23. 


Par. 

Capital. 

Period. 

%  last  dlv. 

Issue. 

('Id 

Ask'd 

STOCKS. 

California  St.  Cable  Co  

100 
100 

1,000,000 
1,000,000 
18,750,000 

Monthly 
Monthly 

100 
85 
38% 

105 

100 
39 

12# 

Geary  St.,Park&  Ocean R.R. Co 
Market  Street  Cable  Co  

Ojilrlnnfi    ^    T    Jb  Ho v vu q vc\ q 

Jrl  CB1UJU  a  I'Lli  lea  IV.  -IV.  V_/() .... 
Slitter  flr.   "R    "R  f'n 

100 

1,000,000 
2,000,000 

Quart'ly 

■DUI1UD* 

Date 

of 
Issue 

Am't 
Out- 
stand- 
ing. 

Interest 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd. 

Cal.  St.  Cable  R.  R  

J.  &  J. 
A.&  O. 
J.  &  J. 

A.&  O. 
J.&  J. 
J.&J. 
M.  &  S. 
M.  &  N. 

5 
5 
6 
6 
6 
6 
6 
5 

my 

104  - 
120 
116 
112 
93 

650,000 
3,000,000 
2,000,000 
250,000 
350,000 
700.000 
900,000 

106X 

1913 
1918 
1914 

116^ 

Park  &  CHIT  House  R.  R  

100 

Powell  Street  R.  R  

1912 

107 

my 

Sutter  St.  cable  Co  

ST.  LOUIS  STOCKS  AND  BONDS.— corrected  by  James  Campbell, 
Broker,  Rial  to  Building,  218  N.  4th  St.,  Nov.  19.  Stock  quotations  are  prices 
per  share. 


Company. 


STOCKS. 

Cass  Ave.  &  Fair  Grounds.. 

Citizens'  

Jefferson  Avenue  

Lindell  

Missouri  

People's.  

St.  Louis  

Fourth  Street  &  Arsenal... 

Union  Depot  

St.  Louis  &  Suburban  

Southern,  Pfd  

Com  


Cass  Avenue  &  Fair  Ground. . . 

Citizens'  Cable  

Fourth  St.  &  Arsenal  

Lindell  

Missouri  Cable  

People's  1st  mort  

"       2d  mort  

People's  Cable  

St.  Louis  cable  

Union  Depot  

Southern  

Southern  

St.  Louis  &  Suburban  

St.Louls  &  Suburban  (Incomes) 


Par. 


100 
100 
100 
100 
100 

50 
100 

50 
100 
100 


Date 

of 
Issue 


1892 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1890 
1884 
1889 
1891 
1891 


Capital 
Issued. 


2,600,000 
1,500,000 

112,000 
2,500,000 
2,000,000 
1,000,000 
2,000,000 

150,000 
4,000,000 
2,500,000 

800,000 

700,000 


Period. 


Oct.  '93 
Dec.  '88 


Amount 
Out- 
stand 
ing. 


1,800,000 
1,500,000 
50,000 
1,500,000 
500,000 
125,000 
75,000 
800,000 
1,600,000 
4,000.000 
200,000 
300,000 
1,400,000 
300,000 


Q.-J. 
Dec.  'Si 
J.&J. 


Jan.  '94 


Jan.  '94 


Inter- 
est 
Paid. 


J.&J. 
J.  &  J. 
J.  &  J. 
J.  &  J. 
M.  &  S. 
J.  &  D. 
M.&N. 
J.  &  J. 
M.&N. 
A,  &  O. 
M.&N. 
M.&  N. 
F.  &  A. 


Date  of 
Issue. 


1876 
1887 
1885 
1890 
1891 
1889 
1890 
1872 
1890 
1891 


Principal 
Due. 


1912 

1907 
1898-1903 
1895-1910 

1907 

1902 

1902 
1869-1914 
1900-1910 
1900-1910 

1904 

1909 

1921 


Bid. 


60 
so 
186 
106 
200 
20 
148 
5 
150 
22} 
80 
15 


Bid. 


98 
105 

98 
in:; 
100 

99 
100 

00 

101 
105 
103 
100 
85 
40 


Ask'd 


62 
90 
135 
108 
210 
25 
150 
10 
200 
23 
85 
25 


Ask'd 


100 
107 
100 
103 
102 
100 
102 
95 
103 
106 
105 
104 
87 
60 


WASHINGTON  STOCKS  AND  BONDS.— Corrected  by  Crane,  Parris  & 
Co.,  Bankers,  1344  F  Street,  N.W.,  Washington,  D.  C,  Nov.  21.  Stock  quota- 
tions are  prices  per  share. 


Company. 

Par. 

Capital. 

Period. 

%  last  dlv.  1 

Date 

of 
Issue. 

Bid. 

Ask'd 

STOCKS. 

Wash'ton  &  Georgetown  R.R. 

50 
50 
50 
50 
10 

to 

500,000 
750,000 
400,000 
500,000 
352,000 
200,000 

( 

U: 
if. 

5 
2 
1 

1863 
1864 
1870 
1875 

280 
80 
59 

Columbia  R.  R  

Belt  R.R  

35 
40 
85 

Ecklngton  &  Soldiers'  Home. 
Georgetown  &  Tenallytown . . 

33 

BONDS. 

Date 

of 
Issue 

Amount 

Out- 
standing. 

Inter- 
est 
Paid. 

% 

Principal 
Due. 

Bid. 

Ask'd 

Wash'tri"  &  Geo'tn  conv't.  1st. 

2d. 

Ecklngton  &  Soldiers'  Home. 

'83-'99 

3.000,000 
500,000 
150,000 
500,000 
200,000 

J.  &  J. 
J.  &  J. 
J.&D. 
J.  &  J. 
J.  &  J. 

6 
6 
6 

6 

5 

1899-1929 
1903-1943 
1896-1911 

1921 

1901 

130 
130 
103 
80 
102 

140 

140 
10^ 
85 
105 

Metropolitan  R.  R.  convert. . . 

Financial. 

The  Syracuse  &  East  Side  Railway  Company  has  increased  its 
capital  stock  from  $200,000  to  $250,000.  The  liabilities  of  the  com- 
pany amount  to  $135,000. 

$  $  $ 

The  North  Side  Street  Railway  Company,  of  Fort  Worth,  Tex., 
was  sold  November  20,  by  order  of  the  court,  to  the  Fort  Worth 
Street  Railway  Company. 
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The  Globe  Street  Railway  Company,  of  Fall  River,  carried 
4,718,671  passengers  during  the  year  ending  September  30,  1894,  as 
against  4,475,720  for  the  previous  year. 

A  A  '  A 

SP  SP  V 

The  Tonawanda  Street  Railway  and  Tonawanda  Electric  Railway 
are  being  consolidated  under  the  name  of  the  Buffalo,  Tonawanda  & 
Niagara  Falls  Electric  Railroad  Company. 

A  .  A  A 

SP  SP  SP 

The  receiver  of  the  Flushing  &  College  Point  Electric  Railroad 
Company  is  seeking  to  interest  capital,  and  to  reorganize  the  company 
on  the  basis  of  extensions  in  Flushing  Village. 

*  a  A 

SP  SP  SP 

The  trustees  of  the  Street  Railway  &  Illuminating  Properties, 
of  Boston,  have  purchased  and  canceled  586  shares  of  preferred 
stock,  paying  an  average  price  of  $102.35.  This  makes  a  total  of 
17,693  shares  purchased  to  date. 

A  A  A 

SP  SP  SP 

The  Worcester  Consolidated  Street  Railway  Company  reports  as 
follows  for  the  month  of  October:  Gross  earnings  $32,379.64  against 
$25,110.90  last  year;  operating  expenses,  $16,482.61,  against  $22,- 
340.32;  net  income,  $15,897.03  against  $2,770.58,  an  increase  of 
$13,126.45. 

A  A  A 

SP  SP  SP 

The  Citizens'  Traction  Company,  of  Pittsburgh,  Pa.,  reports  a 
net  income  of  $182,587.56  for  the  year  ending  October  31,  1894,  against 
$189,098  for  the  previous  year,  this  year's  earnings  being  equal  to 
6.086  per  cent,  on  the  capital  stock.  The  present  officers  and  direct- 
ors were  re-elected. 

$  $  $ 

The  Chicago  General  Street  Railway  Company  reports  opera- 
tions for  six  months  ending  October  31,  as  follows:  Gross  receipts, 
$34i779-95l  operating  expenses  (including  suspense  account),  $18,- 
404.23;  net  income  and  cash  on  hand,  $16,395.72;  number  of  cars 
operated  in  May  and  June,  five,  the  remaining  four  months  seven, 
on  four  miles  of  double  track. 

^  Q>  dr> 

ijp 

The  report  of  the  Eighth  Avenue  Railroad  Company,  of  New 
York  City,  for  the  quarter  ending  September  30,  shows:  Gross  earn- 
ings from  operations,  $204,511;  operating  expenses,  $145,652;  net 
earnings,  $58,858;  other  incomes,  $6,907;  gross  income,  $65,766; 
fixed  charges,  $23,750;  net  income,  $42,016;  cash  on  hand,  $26,131 ; 
profit  and  loss,  surplus,  $2g,ooo. 

$  $  $ 

The  New  England  Street  Railway  Company  reports  gross  pas- 
senger receipts  for  October,  of  $18,070,  as  against  $15,668  last  year, 
an  increase  of  $2,402.  The  gross  receipts  for  the  ten  months  and  three 
days  ending  November  3,  were  $205,631,  as  against  $191,102  last 
year,  an  increase  of  $14,529.  These  figures  cover  the  operation  of 
the  company's  New  Haven  and  Plymouth  lines. 

AAA 
SP  SP  SP 

The  annual  report  of  the  Worcester  (Mass.),  Leicester  &  Spencer 
Street  Railway  Company,  for  the  year  ending  September  30,  shows 
gross  receipts  of  $77,862.30;  operating  expenses,  $50,847.20;  salaries, 
office  expenses  and  fixed  charges,  $14,286.14;  net  earnings,  $12,728.96. 
The  company  has  paid  in  dividends  during  the  year,  $18,750,  has 
carried  1,586,843  passengers,  and  its  cars  have  run  296,490  miles. 

AAA 
NP  "IP 

The  Cayadutta  Electric  Railroad  Company  reports  for  the  ten 
months  ending  April  30  (when  the  road  was  leased  to  the  Fonda, 
Johnstown  &  Gloversville  Railroad  Company)  as  follows:  Gross 
earnings  from  operation,  $51,019;  operating  expenses,  $39,012;  net 
earnings,  $12,006;  fixed  charges,  $24,092;  deficit  for  the  year. 
$12,086.    Total,  $12,504;  cash  on  hand,  $389;  betterments,  $61,596. 

AAA 
SP  SP  SP 

It  is  reported  that  prominent  stockholders  of  the  Metropolitan 
Elevated  Railway  Company,  of  Chicago,  have  acquired  control  of  the 
Chicago  &  South  Side  (Alley  Elevated)  Company.  It  is  locally  be- 
lieved that  the  North  and  West  Side  Companies  are  behind  this 
matter,  and  that  they  will  use  the  Alley  Elevated  road  to  secure  con- 
nections to  the  South  Side,  thus  competing  in  the  territory  of  the  Chi- 
cago City  Railway  Company. 

dp  A  A 

SP  SP  SP 

For  the  quarter  ending  September  30,  the  Central  Cross  Town 
Railroad  Company,  New  York,  reports:  Gross  earnings  from  opera- 
tion, $125,318;  operating  expenses,  $94,161;  net  earnings,  $31,156; 
other  income,  $1,190;  gross  income  $32,547;  fixed  charges,  $26,- 
254;  net  income,  $6,092;  cash  on  hand,  $22,288;  profit  and  loss  (sur- 
plus). $10,723.  The  net  income  for  the  same  quarter  last  year  was 
$6,313. 

$  $  $ 

For  the  quarter  ending  September  30,  the  Second  Avenue  Rail- 
road Company,  of  New  York  City,  reports:  Gross  earnings  from 
operation,  $284,593;  operating  expenses,  $190,853;  net  earnings, 
$93,740;  other  income,  $625;  gross  income,  $94,365;  fixed  charges,  $44,- 
169;  net  income,  $50,196;  cash  on  hand,  $77,561;  profit  and  loss  (sur- 
plus), $61,459.  The  net  income  for  the  same  quarter  last  year  was 
$55-099. 


The  Metropolitan  Railroa-  Company,  of  Washington,  D.  C,  has 
decided  to  bond  its  property  in  the  sum  of  $1,700,000  for  the  purpose 
of  defraying  the  expenses  incident  to  the  construction  of  an  under- 
ground electric  system  throughout  its  lines.  It  is  said  that  the  sys- 
tem to  be  used  is  that  of  the  General  Electric  Company,  which  is 
claimed  to  be  a  decided  improvement  over  the  Buda-Pesth  system  of 
underground  conduits,  and  which  has  already  been  adopted  by  the 
Metropolitan  Street  Railway  Company,  of  New  York,  on  its  Lexing- 
ton Avenue  lines. 

AAA 

SP  SP  SP 

The  property  of  the  Northeast  Railway  Company,  of  Kansas  City, 
is  to  be  sold  to  pay  bonds  issued  in  1889.  The  Jarvis-Conklin  Mort- 
gage Trust  Company  has  a  judgment  for  $292,702.60,  with  interest 
and  costs.  On  November  1,  1889,  the  railway  company  gave  the 
plaintiffs  $260,000  in  6  per  cent.,  twenty  year  bonds,  secured  by 
mortgage  and  by  a  large  amount  of  real  estate  in  Kansas  City.  It 
was  stipulated  that  if  at  any  time  the  interest  were  not  paid  within 
three  months  after  it  was  due  the  property  should  be  sold. 

AAA 

ffi  jp  m 

The  annual  report  of  the  Worcester  (Mass.)  Consolidated  Street 
Railway  Company  for  the  year  ending  September  30,  1894,  shows 
gross  earnings  of  $354,999.55  against  $337,657.32,  last  year,  and  oper- 
ating expenses  of  $284,214.92,  leaving  a  net  income  of  $70,784.63. 
Deductions  from  earnings  are:  Interest,  $27,621.42;  taxes,  $15,613.56; 
rentals,  $2,243.54;  total,  $45,478.52;  net  income,  $25,306.11.  The  total 
number  of  passengers  carried  during  the  year  was  7,293,410,  against 
7,192,883  last  year.  The  number  of  miles  run  during  1893-1894  was 
1,434,887,  against  1,208,854,  the  year  previous. 

AAA 
SP  SP  SP 

Messrs.  Hambleton  &  Company,  of  Baltimore,  Md.,  say  of  the 
Baltimore  Traction  Company:  "  The  earnings  are  daily  increasing, 
and  the  management  has  instituted  rigid  economies,  without  in  any 
way  affecting  the  efficiency  of  the  system,  and  net  results  are  very 
satisfactory.  The  company  earned  in  October,  $89,989.56,  gross, 
against  $83,765.56  for  the  same  month  last  year,  and  the  net 
earnings  show  an  increase  of  $12,490.  *  *  *  *  The  lines  of  the 
company's  North  Baltimore  division  are  showing  wonderful  gains. 

*  *  *  This  division  is  earning  $50,000  per  annum  over  fixed 
charges." 

rf>  d>  <t 

sp  sp  sp 

The  Ottawa  (Ont.)  Electric  Railway  Company  has  decided  to 
issue  $187,700  of  new  capital  stock,  in  addition  to  its  present  capital 
of  $625,600,  the  proceeds  to  be  used  to  cancel  the  floating  indebtedness, 
and  to  provide  for  extensions  of  the  system.  Present  stockholders 
will  have  the  right  of  subscribing  to  the  new  stock  at  par  on  or  before 
December  15,  the  amount  undertaken  to  be  sold  by  the  directors  to 
the  highest  bidders.  There  appears  to  be  no  question  about  the 
stockholders  eagerly  taking  the  new  issue,  as  the  present  stock  is 
changing  hands  at  from  165  to  180  per  share,  and  the  company  paid 
8  per  cent,  dividends  in  1893-1894.  The  company  has  no  funded  in- 
debtedness. 

$tft>  A 

The  Third  Avenue  Railroad  Company,  of  New  York  City,  re- 
ports for  the  two  years  ending  October  31,  1893  and  1894,  as  follows: 
Received  from  car  passengers  in  1894,  $2,007,804.83;  in  1893,  $1,653,- 
539-33I  increase,  $354,265.50.  Operating  expenses  in  1894,  $1,070,- 
965.66;  in  1893,  $1,188,235.01 ;  decrease,  $117,269.35.  Other  income, 
$26,633.11  in  1894,  and  $92,303.13  in  1893;  decrease,  $65,670.02.  Gross 
income  in  1894,  $964,472.28;  in  1893,  $557,607.45;  increase,  $405,864.- 
83.  Taxes  and  bond  interest  in  1894,  $328,467.74;  in  1893,  $248,539.- 
30;  increase,  $79,928.44.  Net  income  in  1894,  $635,004.54;  1893, 
$309,068.15;  increase,  $325,936.39.  Dividends,  1894,  $560,000;  1893, 
$240,000;  increase,  $320,000.  Surplus,  1894,  $75,004.54;  1893,  $69,- 
068.15.  The  report  is  signed  by  Alfred  Lazarus,  secretary.  The 
company  has  declared  a  dividend  of  4  per  cent,  on  its  capital  stock, 
payable  November  28. 

A  A  dP 

SP  SP  SP 

The  Daily  Stockholder  (Phila.)  announces  that  Vice-President 
Frank  Thompson  and  Director  A.  J.  Cassatt,  Clement  A.  Griscom 
and  Wm.  Elkins,  of  the  Pennsylvania  Railroad  Company,  and  P.  A. 
B.  Widener,  president  of  the  Philadelphia  Traction  Company,  will  be 
in  the  directory  of  the  Consolidated  Traction  Company,  of  New 
Jersey,  upon  its  proposed  reorganization  this  month,  and  that  the 
remaining  members  of  the  Board  will  be  Thomas  Dolan,  of  Phila- 
delphia, president  of  the  United  Gas  Improvement  Company;  John 
D.  Crimmins,  John  I.  Waterbury,  president  of  the  Manhattan  Trust 
Company,  and  Thomas  F.  Ryan,  treasurer  of  the  Metropolitan  Traction 
Company,  all  of  New  York;  E.  F.  C.  Young  and  B.  M.  Shanley,  of 
Jersey  City;  and  Gen.  W.  J.  Sewell,  of  Camden.  This  board  will  be 
one  of  great  financial  strength,  and  it  may  reasonably  be  inferred 
that  the  interests  of  the  Pennsylvania  Railroad  Company  and  the 
Consolidated  Traction  Company,  in  New  Jersey,  will  not  henceforth 
be  antagonistic. 

fffk  A  A 

ffi  Up   •  *p 

The  Manhattan  Railway  Company  reports  that  for  the  quarter  end- 
ing September  30,  the  gross  earnings  of  all  the  elevated  railroad  lines 
in  this  city  aggregated  $2,049,810,  a  decrease  of  $329,610,  as  com- 
pared with  the  corresponding  period  of  a  year  ago.  The  gross  oper- 
ating expenses  were  $1,250,635,  and  the  net  earnings  were  $799,175, 
a  decrease  of  $279,439.  After  payment  of  all  fixed  charges  there  re- 
mains a  surplus  of  $176,448,  which  is  a  decrease  from  the  surplus  of 
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a  year  ago  of  $292,467.  The  company's  balance  sheet  shows:  Assets 
— Cost  of  road,  $55,030,610;  cost  of  leases,  $14,014,000;  other  perma- 
nent investments,  real  estate,  $2,381,929;  supplies  on  hand,  $283,710; 
due  by  agents,  $13;  due  by  others,  $10,166;  due  by  companies  and  indi- 
viduals, $26,573;  cash  on  hand,  $393,818;  leases  on  call,  $640,000;  estate 
Jay  Gould,  secretaryship,  $300,000;  sundries,  $37,588.  Total,  $73,118, - 
409  Liabilities — Consolidated  capital  stock,  $30,000,000; funded  debt, 
$36,078;  interest  on  funded  debt  due  and  accrued,  $414,946;  dividends 
unpaid,  $18,862;  due  for  wages  and  supplies,  taxes,  etc.,  $796,758; 
due  companies  and  individuals,  $30,246,  convertible  bond  certificates, 
$88,035;  Manhattan 4  per  cent,  bonds,  special  account, $300,000;  profit 
and  loss  (surplus),  $5,349,644.    Total,  $73,118,409. 

<jt>  dh  dt* 

5)P  SP  SP 

It  is  reported  that  all  the  street  railway  and  electric  lighting  in- 
terests of  Toledo,  O.,  are  to  be  consolidated,  Charles  A.  Coffin, 
president  of  the  General  Electric  Company,  and  Norman  B.  Ream, 
vice-president  of  the  Toledo  Consolidated  Street  Railway  Company, 


being  the  principal  parties  behind  the  consolidation.  Local  papers 
state  that  the  various  companies  will  go  into  combination  on  the  fol- 
lowing basis: 

Consolidated  Street  Railway  Company   $3,000,000 

Toledo  Electric  Street  Railway  Company   1,400,000 

Toledo  Electric  Company   350,000 

Western  Electric  Company   200,000 


Total   $4,950,000 

dh  A  dh 

9  V  9  -  , 


It  is  stated  that  the  new  organization  will  have  a  capital  stock  of 
$5,000,000.  The  proposition  is  to  do  away  with  all  but  two  power 
houses,  one  for  power  and  one  for  lighting. 

dT,  dh  ^ 

SP  #  SP 

The  reports  of  the  two  railroad  companies  which  comprise  the 
Brooklyn  Traction  Company  system,  for  the  quarter  ending  Septem- 
ber 30,  are  as  follows: 

ATLANTIC  AVENUE. 


1894. 

1893. 

5252,275.87 

$234,227.07 

158,571-63 

160,758.07 

93,704.14 

73,489.00 

Income  from  other  sources.  .  .  . 

22,773.42 

19,463.15 

116,477.56 

92,952.15 

Fixed  charges  (including  taxes). 

71,781.79 

50,908.78 

44.695.77 

42,043.39 

BROOKLYN,  BATH 

&  WEST  END. 

1894. 

1893. 

$58,572.77 

$53-698.18 

26,o8o.6l 

28,876.85 

32,492.16 

Income  from  other  sources.  .  .  . 

980.38 

33,472.54 

24,821.33 

Fixed  charges  (including  taxes). 

15,251.62 

10,908.84 

18,220.92 

13,908.84 

©  dN  ^> 

£ 


The  Metropolitan  Traction  Company  has  issued  a  statement  of  the 
company's  condition  on  October  I.  1894,  which  shows  capital  stock 
issued,  $27,301,650;  net  cash  in  bank  and  due  in  open  accounts  from 
other  companies,  $3,362,532;  balance  represented  by  investments  in 
stocks  and  bonds  of  other  companies  controlled  and  operated  by  the 
Metropolitan  Traction  Company,  $23,939,018;  total,  $27,301,650.  The 
Metropolitan  Street  Railroad  alone  is  earning  5  per  cent. on  invest- 
ments. The  company  owns  the  Columbus  &  Ninth  Avenue  cable  road, 
the  Lexington  Avenue  cable  road  and  the  Lenox  Avenue  underground 
electric  road.  The  Columbus  Avenue  road  will,  it  is  said, be  operated  as 
a  through  cable  road  by  November  15,  in  connection  with  the  Broad- 
way road.  Both  the  Lexington  Avenue  and  the  Lenox  Avenue  roads 
are  being  built,  and  will  probably  be  finished  before  the  first  of  the 
year.    When  the  lines  are  completed  the  company  will  own  and  con- 

C.   E.   LOSS  &  CO., 

— GENERAL  

RAILWAY  CONTRACTORS, 

621  Pullman  Building;,  Chicago, 

REED  *  McKIBBIN, 

GENERAL  STREET  RAILWAY  CONTRACTORS, 

80  Broadway,  New  York. 


trol  143  miles  of  road.  The  120  miles  in  operation  show  an  increase 
in  net  earnings  for  September  last  over  September,  1893,  of  over 
$50,000.  The  bonds  and  stocks  of  these  companies  in  the  treasury  of 
the  Metropolitan  Traction  Company  are:  Columbus  &  Ninth  Avenue 
first  mortgage  5  per  cent,  bonds,  $3,000,000;  Columbus  &  Ninth 
Avenue  capital  stock,  $3,000,000;  Lexington  Avenue  &  Pavonia  Ferry 
Railroad  Company's  first  mortgage  5  per  cent,  bonds,  $5,000,000,  and 
$5,000,000  capital  stock  of  the  same  company,  making  a  total  of  $16,- 
000,000. 

EDWARD  E.  HIGGINS, 

Expert  in  Street  Railway  Values  and  Economies. 

Havemeyer  Building,  Cortlandt  Street, 
NEW  YORK. 


REMOVAL  NOTICE. 

C,   J.   FIELD,   M.  E., 

Consulting  and  Constructing  Engineer, 

Will  Remove  his  Offices  to 

the  Havemeyer  Building:, 

On  or  about  December  15,  1894. 


WHITE-CROSBY  COMPANY 

CONTRACTING  ENGINEERS, 

Equitable  Building,  Baltimore,  Md. 

New  York  Office,  29  Broadway. 

Chicago  Office,  The  Rookery. 


ORGANIZED,   1888  -INCORPORATED,  1891. 

WOOD  BRIDGE  &  TURNER, 

ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS. 

Electric  Railway  Construction  and  Equipment. 
Times  Building,  4  1  Park  Row,  New  York. 

C.  S.  STEARNS  &  CO., 

MANUFACTURERS'  AGENTS, 

Street  Railway  Equipment  and 
Supplies, 

9  HAYNES  STREET,  HARTFORD,  CONN. 

CORRESPONDENCE  SOLICITED. 


We  solicit  the  Agency  of  any  new  Railway  Appliance,  and  have 
excellent  facilities  for  handling  the  same. 
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Reorganization  in  Savannah. 

The  Savannah  Electric  Railway  Company  has  announced  the  fol- 
lowing plan  of  reorganization:  $600,000  5  percent,  bonds  will  be  issued 
to  take  up  the  $800,000  of  6  per  cent,  bonds  now  on  the  property; 
$250,000  of  new  5s  together  with  25  per  cent,  of  the  company's  com- 
mon stock,  and  25  per  cent,  of  stock  of  the  Brush  Electric  Light  Com- 
pany will  be  exchanged  for  the  $250,000  6  per  cent,  bonds  of  the 
Savannah  Electric  Railway  Company.  The  $250,000  of  the  Savannah 
Street  Railway  Company's  bonds  will  be  exchanged  at  par  for  the  new 
5s,  and  the  $300,000  on  the  consolidated  property  will  receive  25  per 
cent,  in  the  new  bonds.  The  surplus  bonds  and  the  Brush  Electric 
Light  stock  will  be  used  to  pay  all  outstanding  obligations.  The  pres- 
ent management  will  remain  in  control. 


Street  Railway  Traffic  in  New  York  City. 

The  tabulation  of  the  annual  reports  of  the  New  York  City  and 
Brooklyn  surface  and  elevated  railroad  companies  reveals  a  number  of 
interesting  facts.  It  appears  that  the  adoption  of  the  cable  and  elec- 
tricity upon  the  surface  lines  has  brought  about  an  increase  of  speed 
which  (perhaps  in  connection  with  the  much  more  brilliant  lighting 
systems  of  gas  and  electricity)  has  drawn  an  immense  amount  of  traffic 
away  from  the  elevated  lines.  The  Manhattan  Railway  Company  has 
lost  nearly  20,000,000  passengers  and  $1,000,000  in  gross  earnings,  a 
very  large  part  of  which  went  to  the  credit  of  the  Metropolitan  Street 
Railway  Company  and  to  the  Third  Avenue  Railroad  Company. 

Nearly  all  the  surface  railways  operated  by  horses  showed  a  decrease 
during  the  year,  owing  partly  to  the  hard  times  and  partly  to  compe- 
tition of  improved  motive  powers. 

In  Brooklyn  the  elevated  roads  lost  about  8,000,000  passengers, 
while  the  surface  lines  gained  nearly  as  many,  although  the  total  traffic, 
both  of  New  York  City  and  Brooklyn,  showed  some  decrease  over 
that  of  the  previous  year,  owing,  doubtless,  to  the  financial  troubles. 


A  Nickel  Plated  Road. 


"  Are  the  rails  and  engines  all  nickel  plated?"  is  asked,  time  and 
again,  by  parties  who  are  contemplating  a  trip  West  over  this  now 
famous  and  popular  route.  "  If  not,  where  did  it  get  its  name  of  Nickel 
Plate?"  That  is  the  question!  Where  did  it  get  its  name  ?  It  has 
justly  earned  its  great  popularity  by  reason  of  its  smooth  roadbed, 
elegant  equipment,  superb  dining  cars,  fast  time,  and  above  all,  by  its 
giving  to  the  public  the  lowest  rates  of  any  first  class  line  between  the 
East  and  West.  Popular  low  rate  excursions  are  of  frequent  occurrence, 
and  every  attention  is  shown  its  patrons  for  their  comfort  and  pleasure. 
Through  palace  sleeping  cars  are  run  between  Boston,  New  York  and 
Chicago,  over  the  Fitchburg,  West  Shore  and  Nickel  Plate  roads.  All 
information  as  to  low  rates,  through  sleeping  cars,  etc.,  may  be  ob- 
tained of  your  nearest  ticket  agent,  or  by  addressing  F.  J.  Moore, 
General  Agent,  Nickel  Plate  Road,  23  Exchange  Street  Buffalo, 
N.  Y.**#  

Do  You  Like  Comfort  When  You  Travel? 


During  the  period  covered  by  the  World's  Fair,  the  Lake  Shore 
&  Michigan  Southern  Railway  came  into  great  prominence  as  the 
route  of  the  Exposition  Flyers.  These  were  the  fastest  long  distance 
trains  ever  placed  in  service  on  any  line  of  railway.  They  made  the 
run  from  Chicago  to  New  York  in  the  remarkable  time  of  twenty 
hours.  Great  importance  attached  to  this  event.  The  eyes  of  the  rail- 
road and  the  traveling  world  watched  the  performance  of  these  trains; 
newspapers  devoted  columns  to,  and  poetry  and  stories  were  written 
about  them.  They  were  recognized  as  one  of  the  leading  features  in 
connection  with  the  great  Columbian  Exposition.  They  aptly  and 
powerfully  illustrated  the  merits  of  this  great  line  as  a  passenger 
route. 

Long  ago  the  United  States  Government  recognized  and  selected 
the  Lake  Shore  as  the  best  route  over  which  to  run  the  famous  White 
Mail  Trains,  the  fastest  service  of  this  nature  in  the  world. 

A  vigilant  management,  a  perfect  roadbed,  double  tracks,  and 
absence  of  grades  and  curves  have  made  possible  the  operation  of 
this  high  class  of  service. 

Thus  it  comes  about  that  the  Lake  Shore  takes  rank  among 
travelers  as  the  most  comfortable  of  American  railways.  It  is  a  line 
used  by  persons  desiring  a  prompt  and  reliable  service,  and  who 
like  comfort  and  elegance  in  their  travels. 

A.  J.  Smith,  Gen'l  Pass.  &  Ticket  Agent,  Cleveland,  O. 

N.  B. — Wagner  Vestibule  Sleeping  Cars  without  change  between 
Chicago,  Cleveland,  Buffalo,  New  York  and  Boston.  Elegant  Dining 
Car  service. 

LEMUEL  W.  SERRELL,  M.  E. 

CONTRACTING  ENGINEER. 


GENERAL  STREET  RAILWAY  CONTRACTOR. 

ROAUS  BUILT  READY  TO  OPERATE. 

POSTAL  TELEGRAPH  BUILDING,  NEW  YORK. 


"[Echnkj  Electrical  "y/orks 

129  Bread  St.,  Philadelphia. 


"Teck"  Bond  for  Rail  Joints. 

"Teck"  Splice  for  Trolley  and  Feed  Wire. 

Iron  Poles  and  Rigid  and  Adjustable  Brackets. 

Overhead  Material  of  all  kinds. 

Trolley  Poles,  Wheels  and  Forks. 

Station  Switches  and  Switchboards. 

Quick  Break  Pole  Switches. 

Grease  Your  Axles  B    ■  ■ 

Once  or  Twice  a  Year. 

And  get  better  service  than  you  now 
have  for  less  money. 

Dreher's  Grease  used  on  most  of  the 
Trolley  Lines  in  the  East. 

Full  line  of  Best  Quality  Power  House 
Oils  at  lowest  prices. 

The  Dreher  Manufacturing  Company, 

249  Front  St.,  New  York. 


HUBLEY  MFG.  CO., 

Engineers,  Manufacturers  and  Contractors. 


COMPLETE 


OVERHEAD  EQUIPMENT 

WITH 

MEDBERY  INSULATION. 


MASON  TELEPHONES, 

Complete  Equipment  and  Installa- 
tion Contracted  for. 


Trolley  Harps 

and  Wheels. 


LKMPS,  WIRE. 
SUPPLI6S, 

Main  Office  and  Works,  Lancaster,  Pa. 
New  York  Office,  79  Chambers  St. 


Philadelphia,  Novelty  Electric  Co.,  50  North  4th  St. 

Pittsburgh,  Cosgrave  &.  Dillon,  713  Hamilton  BIdg. 


Advance  Sheets 

FROM 

American  Street  Railway  Investments. 

A  SUPPLEHENT  TO 

The  Street  Railway  Journal. 


1594, 
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Havemeyer  Building,  New  York. 
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Gentlemen  : — Please  send 
American  Street  Railway  Investments, 

{Edition  1894)  for  which  I  agree  to  pay  $5-00 

American  Street  Railway  Investments, 

{Edition  1894)  and  the  Street  Railway  Journal  for 

one  year,  beginning  with  the  issue  of  

189  ,  for  which  I  agree  to  pay  $7-50 

Name  

Address   

$    : 


8- 


Copyright,  1894,  by 
THE  STREET  RAILWAY  PUBLISHING  COMPANY, 

HAVEMEYER  BUILDING,  CORTLANDT  STREET, 
NEW  YORK. 
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NOTICE. 


The  publishers,  having  taken  the  utmost  care  to  insure 
accuracy  in  the  compilation  of  this  supplement,  will  not  hold 
themselves  responsible  for  errors.  It  is  earnestly  requested 
that  their  attention  be  called  to  mistakes  of  any  kind  in 
order  that  they  may  be  corrected  in  subsequent  issues,  or  in 
the  Street  Railway  Journal. 

The  Municipal  Transportation  Industry. 


Fifteen  years  ago  the  street  railway  industry  in  this 
country  was  in  its  infancy.  A  few  shrewd  and  far 
sighted  capitalists  were  quietly  at  work  securing  the 
franchises  and  building  the  lines  which  were  to  develop 
into  the  magnificent  systems  of  the  present  day.  In  the 
principal  cities  only  was  there  any  attempt  to  operate  on 
a  large  scale,  and  street  railway  securities  were  treated  by 
the  general  investor  with  indifference,  if  not  with  com- 
tempt,  as  representing,  like  gas  company  stocks,  local 
enterprises,  "  possibly  safe,  but  quite  insignificant." 

This  feeling  was  not  wholly  unjustifiable.  It  has 
always  been  impossible  for  horse  railways  to  carry  the 
number  of  people  who  wish  to  ride,  to  carry  them  safely 
and  pleasantly,  and  to  operate  with  high  economy.  At  the 
best  they  have  been  but  a  makeshift,  and  their  managers 
have  for  many  years  hoped  for  better  things.  Moreover, 
these  horse  railway  properties  have  rarely  paid  dividends, 
not  because  unprofitable,  but  because  their  net  earnings 
have  been  necessarily  devoted  to  building  the  extensions 
and  making  the  improvements  imperatively  demanded  by 
an  impatient  public.  Such  properties,  therefore,  have  been 
less  attractive  to  the  cautious  investor,  anxious  for  a  sure 
and  regular  income,  than  to  the  capitalist  looking  to  the 
future. 


The  introduction  of  the  cable  system  in  San  Fran- 
cisco, Chicago  and  Kansas  City  went  far  to  open  the  eyes  of 
"  outsiders  "  to  the  possibilities  in  this  field.  Gross  receipts 
doubled  and  trebled  with  the  advent  of  clean  and  swiftly 
moving  cars.  Operating  expenses  dropped  from  80  per 
cent,  to  60  per  cent,  of  the  gross  receipts,  and  the  net 
earnings  returned  excellent  dividends  upon  the  large  ad- 
ditions to  the  capital  investment.  The  cable  system,  how- 
ever, was  available  only  in  the  most  crowded  districts  of 
the  larger  cities,  as  the  first  cost  of  construction  was  not 
justified,  except  with  great  density  of  traffic.  The  horse 
still  wearily  plodded  througli  the  streets  of  most  of  our 
larger  cities,  until,  in  1888,  electricity  was  first  success- 
fully applied  to  street  railway  propulsion  on  a  moderately 
large  scale. 

The  past  six  years  have  witnessed  a  development  in 
this  field  unprecedented  among  industrial  enterprises. 
Not  only  have  nearly  all  the  previously  existing  horse 
railway  systems  adopted  electricity  as  a  motive  power,  but 
extensions  have  been  pushed  in  every  direction  through 
suburban  territory  whose  development  would  otherwise 
have  been  retarded  for  years.  New  electric  roads  have 
been  built  in  cities  and  towns  which  could  hardly  support 
a  horse  railway.  Interurban  lines  are  building,  and  more 
than  twenty  thousand  electric  cars  are  now  in  operation 
under  nearly  ten  thousand  miles  of  trolley  wire.  The 
cable  system  retains  its  place  where  already  installed  in 
crowded  city  streets,  and  a  few  new  lines  are  building 
where  electric  rights  cannot  be  obtained;  but  horses  are 
rapidly  disappearing,  never  to  return. 

The  street  railway  industry  to-day  attracts  the  bright- 
est minds  in  the  realms  of  engineering,  finance  and  rail- 
road management.  Consolidations  have  been  effected  by 
which  struggling  and  barely  profitable  lines  have  been 
welded  into  "  systems  "  which  compare  favorably  with  the 
smaller  steam  railway  enterprises,  whether  gauged  by 
mileage,  by  earnings,  or  by  capitalization.  Investors  are 
learning  that  there  are  several  elements  of  safety  in  this 
field  which  are  not  found  in  other  transportation  or  in- 
dustrial enterprises.  Destructive  competition  is  rarely  a 
menace  to  these  consolidated  street  railway  properties 
serving  single  municipalities.  The  various  methods  of 
attracting  business  from  rivals,  common  in  steam  railway 
management,  are  here  unknown.  The  business  is  done  for 
cash  and  not  on  the  credit  system  which  has  wrecked  so 
many  industrial  enterprises.  And,  finally,  the  operation 
of  these  properties  is  carried  on,  not  over  an  extensive 
territory,  but  under  the  direct  daily  observation  of  thou- 
sands of  people  more  or  less  interested  in  bringing  about 
the  utmost  perfection  of  service. 

One  thing  is  now  lacking — a  quick  and  ready  market 
for  street  railway  securities.  This  cannot  be  obtained 
without  greater  publicity  than  has  hitherto  been  possible. 
When  it  is  known,  not  only  that  the  securities  are  safe, 
but  that  they  are  instantly  salable,  in  case  of  necessity, 
their  value  will  be  greatly  enhanced.  Five  years  ago 
"American  Street  Railway  Investments"  could  not  have 
been  published.  To-day  we  acknowledge  with  the  ut- 
most pleasure  and  satisfaction,  the  hearty  co-operation 
and  valuable  assistance  which  we  have  received  at  the 
hands  of  the  street  railway  managers  throughout  the 
country. 


AMERICAN  STREET  RAILWAY  INVESTMENTS. 


BROOKLYN,  N.  Y. 

MUNICIPAL  STATISTICS  AND  INFORMATION. 

Location.— Brooklyn  is  located  on  the  East  River,  at  the  ex- 
treme western  coast  of  Long  Island  and  is  directly  opposite  New 
York  City.    It  is  the  county  seat  of  Kings  County. 

Population. — The  population  of  Kings  County  in  1880  was  599," 
495,  and  in  1890,  838,547,  an  increase  of  39.9  per  cent.  The  total 
present  population  of  the  city  and  suburbs  is  approximately  1,000,000. 

Railroad  Connections.- — Brooklyn  is  served  by  the  Long  Island 
Ry.  system,  and  by  various  minor  roads  to  Coney  Island.  Thir- 
teen lines  of  ferry  boats  connect  the  city  with  New  York  and  with 
the  Western  trunk  lines  at  Jersey  City.  The  great  steamship  lines  of 
New  York  City,  many  of  which  have  warehouse  facilities  on  the 
Brooklyn  water  front,  furnish  a  foreign  market  to  the  large  manu- 
factured product  of  the  city. 

Manufacturing  Interests. — A  capital  of  about  $162,000,000  is 
employed  in  the  various  manufacturing  industries  of  the  city,  the 
principal  productions  being  refined  petroleum,  boilers,  castings  and 
other  manufactured  iron,  wire,  lace,  buttons,  paper,  felt  goods, 
carpets,  glass,  chemicals,  sugar  and  molasses,  coffee  and  spice,  con- 
fectionery, cordage  and  twine,  slaughtering  products,  paperhangings, 
furnishing  goods,  boots  and  shoes.  About  109,000  hands  are  em- 
ployed in  these  industries,  receiving  in  wages  about  $65,000,000  per 
annum,  and  the  value  of  the  manufactured  product  is  about  $269,- 
000,000  per  annum. 

Banking  Capital. — There  are  now  (1894)  5  national  banks  with 
a  combined  capital  and  surplus  of  about  $4,000,000;  17  state  banks, 
with  capital  and  surplus  of  about  $5,000,000;  8  trust  companies,  with 
capital  and  surplus  of  $9,000,000;  13  savings  banks,  with  surplus  of 
about  $10,000,000;  and  I  private  bank.  The  total  banking  capital  is 
approximately  $28,000,000,  equivalent  to  about  $35  per  capita  popu- 
lation. 

Assessed  Valuation. — The  assessed  valuation  of  real  estate  is 
(1893)  $486,531,506,  the  property  being  assessed  at  about  70  per  cent, 
of  its  real  value.  The  assessed  valuation  of  the  personal  property  is 
$19,523,170.  The  total  valuation  of  real  and  personal  property  is 
$506,054,676. 

Municipal  Debt. — The  municipal  debt  of  the  city  less  sinking 
funds  is  (1894)  $48,034,214. 

Tax  Rate. — The  tax  rate  is  (1893)  $28.50  per  $1,000. 

STREET  RAILWAY  SYSTEM-Descriptive. 

Brooklyn  is  served  by  an  extensive  system  of  elevated  and  sur- 
face railways,  which  have  aided  very  largely  in  its  development,  and 
which  form  a  network  over  the  entire  city,  and  the  western  portion 
of  Long  Island.  The  elevated  system  is  25  miles  in  length  and  car- 
ries about  50,000,000  passengers  per  annum.  The  surface  system  is 
now  about  200  miles  in  length  (350  miles  of  track),  and  carries  nearly 
125,000,000  passengers  per  annum.  A  large  proportion  of  the  surface 
lines  are  already  equipped  with  the  trolley  electric  system,  and  the 
remainder  are  rapidly  being  converted  to  the  same  system  of  motive 
power.  In  addition  to  the  heavy  local,  suburban  and  New  York 
patronage  of  Brooklyn's  street  railway  system,  it  obtains  during  the 
summer  season  an  immense  amount  of  pleasure  travel  to  Coney 
Island  and  the  various  resorts  on  the  Long  Island  coast,  this  being 
a  profitable  and  constantly  growing  source  of  revenue.  The  street 
railway  mileage  is  controlled  as  follows: 

Owns  Operates 

Long  Island  Traction  Co.  (controls  245.2  miles).  .  .  . 

Brooklyn  Heights  R.  R.  Co   1.2  245.2 

Brooklyn  City  R.  R.  Co   I99-I 

Brooklyn,  Queens  Co.  &  Suburban  R.  R.  Co.  44.9 

Broooklyn  Traction  Co.  (controls  56  miles)  

Atlantic  Ave.  R.  R.  Co   42.7  56.0 

Brooklyn,  Bath  &  West  End  R.  R.  Co   13.3 

Coney  Island  &  Brooklyn  R.  R.  Co   24.8  24.8 

Brooklyn  City  &  Newtown  R.  R.  Co   21.4  21.4 

Van  Brunt  St.  &  Erie  Basin  R.  R.  Co   3.0  3.0 

Total   350.4  350.4 

STREET  RAILWAY  SYSTEM— Present  Companies. 

Long  Island  Traction  Co. — Chartered,  Mar.  10,  1893.  An- 
nual meeting  first  Tuesday  in  Mar.  This  company  was  organized 
for  the  purpose  of  controlling  various  street  railway  properties  in 
Brooklyn  through  ownership  of  stock,  and  is  not  an  operating  com- 
pany. The  dividends  upon  its  stock  are  derived  from  the  surplus 
earnings  over  and  above  interest  and  guaranteed  dividend  charges  of 
the  operating  companies  which  it  consols. 

The  company  owns  the  entire  capital  stock  ($200,000)  of  the 
Brooklyn  Heights  R.  R.  Co.  and  the  entire  capital  stock  ($2,000,000) 
of  the  Brooklyn,  Queens  County  &  Suburban  R.  R.  Co.,  and  these 
securities  together  with  cash  in  treasury  and  the  sum  of  $4,000,000 
deposited  with  trustees  form  its  present  assets. 

The  Brooklyn  Heights  R.  R.  Co.  owns  and  operates  1.17  miles 
of  cable  railway,  and  leases  and  operates  the  entire  property  of  the 
Brooklyn  City  R.  R.  Co.,  consisting  of  199. 1  miles  of  track,  with 
equipment,  etc.,  under  a  999  year  lease,  by  the  terms  of  which  the 
lessee  guarantees  fixed  charges,  and  dividends  at  the  rate  of  10  per 
cent,  per  annum  on  the  $12,000,000  capital  stock  of  the  lessor;  the 
payment  of  this  rental  being  further  secured  by  a  fund  of  $4,000,000 
invested  in  securities  approved  by  the  Boards  of  Directors  of  both 
lessor  and  lessee  and  deposited  with  various  trust  companies  as  trus- 


tees. (See  reports  of  Brooklyn  Heights  R.  R.  Co.  and  Brooklyn  City 
R.  R.  Co.)  The  Brooklyn  Heights  R.  R.  Co.  also  operates  the 
Brooklyn,  Queens  County  &  Suburban  R.  R.  Co.  which  is  a  consoli- 
dation (in  January,  1894)  of  several  companies  previously  operating 
in  Brooklyn  over  an  aggregate  mileage  of  44.9  miles  of  track.  (See 
report.) 

Capital  Stock. — Common  stock,  authorized  and  issued  (April, 
1894)  $30,000,000,  shares  fully  paid  up  and  non-assessable;  par  value 
$100  per  share.    No  preferred  stock  or  funded  debt. 

Operation. — See  report  of  Brooklyn  City  R.  R.  Co. 

Officers.— Pres.  D.  F.  Lewis,  V.  Pres.  E.  W.  Bliss,  Sec.  &  Treas. 
C.  P.  Smith,  Gen.  Man.  W.  A.  H.  Bogardus. 


Brooklyn  Heights  Railroad  Co.— Chartered,  April  i,  1887. 

Annual  meeting  second  Tuesday  in  January. 

Capital  Stock. — Common  stock,  authorized  and  issued  (January, 
1894),  $200,000;  par  value  $100  per  share.  The  entire  capital  stock  of 
this  company  is  owned  by  the  Long  Island  Traction  Co. 

Funded  Debt. — First  mortgage  bonds,  authorized  and  issued. 
$250,000,  coupon,  but  may  be  registered;  dated  Apr.  1,  1891,  due 
1941  (see  Note);  denom.  $1,000;  int.  5  p.  c,  payable  Apr.  and  Oct.,  at 
office  of  People's  Trust  Co.,  of  New  York,  trustee  of  mortgage. 

Note.^The  company  has  guaranteed  the  interest  on  the  bond 
issues  of  the  Brooklyn  City  R.  R.  Co.  (which  see). 

Leased  Roads. — The  company  operates  the  property  of  the 
Brooklyn  City  R.  R.  Co.  under  a  999  year  lease,  and  in  consideration 
therefor,  guarantees  the  payment  of  the  lessor's  fixed  charges  and  a 
dividend  of  10  p.  c.  on  its  capital  stock  ($12,000,000).  The  company 
also  operates  the  Brooklyn,  Queens  County  &  Suburban  R.  R.  Co. 

Operation. — The  Brooklyn  Heights  R.  R.  Co.  took  possession  of 
the  Brooklyn  City  R.  R.  Co.  on  June  6,  1893,  only  25  days  before  the 
close  of  their  financial  year,  and  the  statistics  of  operation  for  both 
companies  are  therefore  combined  in  the  report  of  the  Brooklyn  City 
R.  R.  Co.  (which  see). 

Balance  Sheet. — Date  June  30,  1893. 

Assets.  Liabilities. 

Cost  of  road  equipment  $451,019    Capital  stock  $200,000 

Funded  debt   250,000 

Current  assets   276,278    Bills  payable   31,900 

Other  liabilities   184,429 

Profit  and  loss   60,968 


Total  $727,297    Total   $727,297 

Plant  and  Equipment. 

Owned.  Leased. 

Miles  of  main  line  66  95.5 

"         second  track  50  87.3 

sidings  01  16.3 

track  measured  as  single  track   1.17  T99-i 

"  "    operated  by  horses   29.1 

"  "         "         "  electricity   175 

"  "        "        "  cable   1. 17 

Gauge,  4  ft.  S)4  in.;  45  lb.  to  160  lb.  girder  rail,  8  grip  cars. 
Officers. — Pres.  D.  F.  Lewis,  V.  Pres.  E.  W.  Bliss,  Gen.  Man. 
W.  A.  H.  Bogardus,  Sec.  &  Treas.  C.  P.  Smith    General  office,  168 
Montague  St.   

The  Brooklyn  City  Railroad  Co. — Chartered,  Dec.  17,  1853, 
under  N.  Y.  General  Railroad  Law  of  1850.  Annual  meeting  second 
Monday  in  January.  The  following  companies  have  been  at  various 
dates  consolidated  with  this  company :  Bush  wick  R.  R.  Co.,  Brooklyn 
Crosstown  R.  R.  Co.,  Calvary  Cemetery,  Greenpoint  &  Brooklyn  R, 
R.  Co.,  New  Willlamsburgh  &  Flatbush  R.  R.  Co..  Greenpoint  & 
Lorimer  Street  R.  R.  Co.,  Grand  Street  &  Newtown  R.  R.  Co.  and 
South  Brooklyn  Street  R.  R.  Co. 

Lease. — The  entire  property  and  franchises  of  the  company  were 
leased  on  February  4,  1893,  to  the  Brooklyn  Heights  R.  R.  Co.  for 
999  years.  Possession  given  to  lessee  on  June  6,  1893.  The  lessee 
guarantees  the  company's  fixed  charges  and  a  dividend  of  10  p.  c.  per 
annum  on  its  capital  stock,  $12,000,000. 

Capital  Stock. — Common  stock  authorized,  and  issued  (April, 
1894),  $12,000,000,  shares  paid  fully  up  and  non-assessable;  par  value 
$10  per  share.  Guaranteed  10  p.  c.  dividends  payable  quarterly,  Jan. 
Apr.,  July,  Oct. 

Funded  Debt. — First  mortgage  bonds,  authorized  and  issued, 
$6,000,000;  coupon,  but  may  be  registered;  dated  July,  1891,  due  1941, 
(see  Note)  denom.  $500  and  $1,000;  int.  5  p.  c,  payable  Jan.  and 
July,  at  office  of  the  company  and  Long  Island  Bank.  Trustee  of 
mortgage,  Kings  County  Trust  Co.  of  Brooklyn. 

Note. — The  first  mortgage  bonds  may  be  called  for  payment  in 
1916  at  company's  option. 

The  company  has  assumed  the  principal  and  interest  of  the  fol- 
lowing bond  issues. 

Brooklyn  Crosstown  R.  R.  Co. — First  mortgage  bonds  $200,000, 
due  July  1,  1908;  denom.  1,000;  int.  5  p.  c,  payable  Jan.  and  July. 

Calvary  Cemetery,  Greenpoint  &  Brooklyn  R.  R.  Co. — First 
mortgage  bonds,  $200,000,  due  June  1,  1907;  denom,  $1,000;  int.  6 
p.  c,  payable  June  and  Dec. 

New  Williamsburgh  &  Flatbush  R.  R.  Co. — First  mortgage  bonds, 
$200,000,  due  1897;  denom  $1,000;  int.  7  p.  c,  payable  Feb.  and  Aug. 

Greenpoint  &  Lorimer  Street  R.  R.  Co. — First  mortgage  bonds, 
$125,000;  due  1910;  denom.  $1,000;  int.  6  p.  c,  payable  May  and 
Nov. 
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Grand  Street  &  Newtown  R.  R.  Co. — First  mortgage  bonds,  $200,- 
ooo;  due  1906.  denom.  $1,000;  int.  5  p.  c,  payable  Apr.  and  Oct. 

Operation. — Combination  report  of  Brooklyn  Heights  R.  R.  Co. 
(which  see  for  explanation)  and  Brooklyn  City  R.  R.  Co.  for  both 
years. 

Year  ending  June  30,  1892  1893 

Receipts  from  passengers  $3,771,244  $4,092,127 

"     other  sources   29,285  38,502 

"     total   3,800,529  4,130,630 

Operating  expenses   2,923,615  2,969,814 


Earnings  from  operation  

Deductions  from  earnings. . . 

Interest  on  bonds  

"       "  floating  debt. 

Taxes  


Net  income.  .  . 
Other  " 
Total  income. 


Dividends  paid  

To  surplus  account  

Total  surplus  account  

Per  cent.  O.  E.  to  total  receipts  

"     dividends  paid  (B.  C.  R.  R.). .  .. 

Stock  receiving  dividends.  "   

Balance  Sheet. — Brooklyn  City  R.  R. 
1893. 

Assets 

Cost  of  road   $10,945,279 

"  equipment  3,409,261 
Current  assets.  . ..  1,065,340 


876,915 

206,532 
45.430 
152,397 

472,556 
51.025 
523,581 

480,000 
43.581 
559.892 
76.9 


1,160,815 

216,815 

169,113 

774,887 
7.I4I 

782,027 

660,000 
122,027 
780,882 
71.9 


6,000,000 


6, 
9 

Co.  only.    Date,  J 


000,000 
000,000 
une  30, 


Liabilities 
Capital  stock.  .  .  . 
Funded  debt. 
Bills  payable.  .  .  . 
Other  liabilities.  . 
Profit  and  loss. . 


$9, 
3 
1 


000,000 
925,000 
100,688 
674,279 
719,914 


Total   $15,419,880  Total  $15,419,880 

Plant  and  Equipment. — Miles  of  main  line,  95.5,  of  second  track, 
87.3,  of  sidings,  16.3,  total  track,  199. 1;  operated  by  electricity,  about 
174.  Gauge,  4  ft.  %yz  in.;  50  lb.  to  65  lb.  tram  and  girder  rail;  4,500 
horses,  1,200  horse  cars,  400  motor  cars,  100  trail  cars,  Gen.  Elec. 
dynamos,  Gen.  Elec,  West,  and  Curtis  motors,  L.  &  F.,  Pullman,  St. 
Louis,  Stephenson,  Brill  and  Jones  cars,  L.  &  F.,  Johnson  and  Penn. 
Steel  Co.'s  rails. 

Officers.— V.  Pres.  E.  D.  White,  Treas.  Thos.  P.  Swin.  General 
office,  178  Montague  St. 


Brooklyn,  Queens  County  &  Suburban  Railroad  Co.— Char- 
tered, Nov.,  1892.  This  is  a  consolidation  (1893)  of  the  Broadway 
R.  R.  Co.  of  Brooklyn,  (inc.  1858),  the  Broadway  Ferry  &  Metro- 
politan Avenue  R.  R.  Co.,  (inc.  1892),  and  the  Jamaica  &  Brooklyn 
Road  Co.  (inc.  1880).  This  property  is  operated  by  the  Brooklyn 
Heights  R.  R.  Co.  as  a  part  of  the  system  controlled  by  the  Long 
Island  Traction  Co. 

Capital  Stock. — Common  stock,  authorized  and  issued,  $2,000,- 
000;  par  value  $100  per  share.  The  entire  capital  stock  is  owned  by 
the  Long  Island  Traction  Co. 

Funded  Debt. — First  mortgage  gold  bonds,  authorized,  $3,500,000, 
issued,  $2,240,000,  in  escrow  (see  Note);  $1,260,000;  coupon,  but  may 
be  registered;  dated  May  1,  1894,  due  1 941;  denom.  $1,000;  int.  5  p.  c, 
payable  (gold)  Jan.  and  July,  at  office  of  the  company  and  the  New 
York  Guarantee  &  Indemnity  Co.  of  New  York,  trustee  of  mortgage. 

First  consolidated  mortgage  gold  bonds,  authorized,  $4,500,000, 
issued,  $2,500,000,  coupon,  but  may  be  registered;  dated  May  I,  1894, 
due  1941  (see  Note);  denom.  $1,000;  int.  5  p.  c,  payable  (gold)  May 
and  Nov.  at  office  of  the  company  and  the  Central  Trust  Co.  of  New 
York,  trustee  of  mortgage. 

Note. — Of  the  unissued  first  mortgage  bonds  now  in  the  treas" 
ury,  $350,000  are  reserved  to  retire  the  bonds  of  the  Broadway  Co.. 
and  $910,000  for  equipment  by  electricity. 

Of  the  unissued  consolidated  mortgage  bonds  ($2,000,000) 
$1,750,000  may  be  used  for  extensions  and  equipment  and  $250,000 
for  the  general  purposes  of  the  company. 

The  consolidated  mortgage  bonds  may  be  called  for  payment  in 
1916  at  the  company's  option. 

The  company  has  assumed  the  principal  and  interest  of  the  fol- 
lowing bond  issues  of  constituent  corporations: 

Broadway  R.  R.  Co.  of  Brooklyn,  first  mortgage  bonds,  $250,000; 
due  at  company's  option  (6  months'  notice);  denom.  $1,000;  int.  5  p.  c, 
payable  Jan.  and  July. 

First  mortgage  guaranteed  bonds  of  the  Yates  Avenue  &  Flat- 
bush  R.  R.  Co.,  $100,000;  due  at  company's  option  (6  months'  notice); 
denom.  $1,000;  int.  5  p.  c,  payable  Jan.  and  July. 

Jamaica  &  Brooklyn  Road  Co.  First  mortgage  bonds,  outstand- 
ing, $240,000;  due  Jan.  1930;  denom.  $1,000;  int.  5  p.  c,  payable  Jan. 
and  July. 

Operation. — The  following  is  a  combination  report  for  the  years 
ending  June  30,  1892-93  of  the  reports  of  the  several  companies  now 
consolidated  into  the  Brooklyn,  Queens  County  &  Suburban  R.  R.  Co. 

Year  ending  June  30,  1892  1893 

Receipts  from  passengers   $542,469  $562,096 

"    other  sources   17,393  17.318 

"    total   559.861  579,414 


Operating  expenses   449,506  445,955 

Earnings  from  operation   110,356  133.459 

Deductions  from  earnings. 

Interest  on  bonds   51,833             45, 711 

"    and  commissions   11,200 

Taxes   17,683  15.142 

Rentals   925 

Net  income   40,840  60,481 

Dividends  paid   42,000  10,500 

To  surplus  account  def.       1,160    sur.  49,981 

Total  surplus  account   def.      77,942    sur.  100,499 

Percent.  O.  E.  to  total  receipts   80.4  77.0 

"     "     dividends  paid   8  2 

Stock  receiving  dividends  (B'klyn  R.  R.  Co.)..  525,000  525,000 
Plant  and  Equipment. — Miles  of  main  line,  22.4;  of  second  track, 
21.7;  of  sidings,  .9;  total  track,  44.9;  operated  by  horses,  32.1;  by 
electricity,  12.8.  Gauge,  4  ft.  Syi  in.;  450  horses,  230  horse  cars,  21 
motor  cars,  9  trail  cars.    Gen.  Elec.  dynamos  and  motors. 

Officers.— Pres.  C.  M.  Englis,  V.  Pres.  C.  M.  Wicker,  Sec.  H.  T. 
Bragg,  Asst.  Treas.  B.  J.  Mullin,  Gen.  Man.  W.  A.  H.  Bogardus, 
Supt.  C.  E.  Harris,  Elec.  T.  M.  R.  Meikleham.  General  Office,  21 
Broadway. 

Brooklyn  Traction  Co. — Chartered,  Jan.  13,  1893.  Annual 
meeting,  third  Thursday  in  Oct.  This  company  was  organized  for 
the  purpose  of  controlling  various  street  railway  properties  in 
Brooklyn  through  ownership  of  stock  and  is  not  an  operating  com- 
pany. The  dividends  upon  its  stock  are  derived  from  the  surplus 
earnings  over  and  above  interest  charges  of  the  operating  companies 
which  it  controls. 

The  company  owns  the  entire  capital  stock  of  the  Atlantic 
Avenue  R.  R.  Co.  of  Brooklyn,  which  in  turn  owns  that  of  the 
Brooklyn,  Bath  &  West  End  R.  R.  Co.,  which  has  been  changed 
from  a  steam  to  an  electric  railway. 

The  Atlantic  Avenue  R.  R.  Co.  owns  and  operates  38.9  miles  of 
track  in  Brooklyn  and  operates  under  lease  3.8  miles,  all  of  which 
is  now  equipped  by  electricity.    (See  report.) 

The  Brooklyn,  Bath  &  West  End  R.  R.  Co.  operates  13.3  miles 
of  track  from  Brooklyn  to  Coney  Island. 

Capital  Stock. — Common  stock,  authorized  and  issued  (April, 
1894)  $6,000,000,  shares  fully  paid  and  non-assessable;  par  value 
$100  per  share.  Preferred  stock,  authorized  and  issued  (April,  1894) 
$3,000,000,  shares  fully  paid  and  non-assessable;  par  value  $100 
per  share.  Conditions  of  preference  6  p.  c.  cumulative  dividends. 
Preferred  stock  is  subject  to  call  at  no  and  accrued  dividends.  Divi- 
dends payable  January  and  July  at  company's  office. 

Officers. — Pres.  J.  P.  Ilsley,  Sec.  &  Treas.  C.  Ford  Stevens. 


Atlantic  Avenue  Railroad  Co. — Chartered,  May  i,  1872.  An- 
nual meeting  fourth  Tuesday  in  April.  This  road  as  it  stood  May  1, 
1872,  with  its  roadbed,  superstructure  and  equipment  of  every  kind 
was  purchased  on  that  date  from  the  Brooklyn  &  Jamaica  Railway 
Co.,  subject  to  $456,800  outstanding  indebtedness  and  certain  leases 
from  and  toother  corporations.  On  June  I,  1877,  the  company  leased 
to  the  Long  Island  R.  R.  Co.  for  a  term  of  years,  all  that  portion  of 
its  road  (less  250  ft.)  lying  in  Atlantic  Avenue  east  of  Flatbush 
Avenue  in  Brooklyn  to  Jamaica,  reserving  the  right  to  run  cars  along 
the  southerly  side  of  Atlantic  Avenue  as  far  as  Washington  Avenue. 
The  company  has  acquired  the  capital  stock  of  the  South  Brooklyn 
Central  R.  R.  Co.;  also  the  rights,  franchises,  road  and  equipment  of 
the  City  Division  of  the  Prospect  Park  &  Coney  Island  R.  R.  Co., 
and  of  the  Brooklyn,  Bath  &  West  End  R.  R.  Co. 

Capital  Stock. — Common  stock,  authorized  and  issued  (Jan. 
1894),  $2,000,000;  par  value  $50  per  share.  The  entire  capital  stock 
is  owned  by  the  Brooklyn  Traction  Co. 

Funded  Debt. — On  May  1,  1894,  $4,609,500  as  follows: 

General  mortgage  bonds,  authorized  and  issued,  $759,000;  dated 
Oct.  I,  1889,  due  1909;  denom.  $1,000;  int.  5  p.  c,  payable  Apr.  and 
Oct.,  at  Nat'l  City  Bank  of  Brooklyn;  trustee  of  mortgage,  Brooklyn 
Trust  Co.,  of  Brooklyn. 

Consolidated  mortgage  gold  bonds,  authorized,  $3,000,000;  issued, 
$1,546,000;  in  escrow  (see  Note)  $1,454,000;  coupon,  but  may  be  regis- 
tered; dated  Oct.,  1891,  due  1931;  denom.  $1,000;  int.  5  p.  c,  payable 
Apr.  and  Oct.,  at  Nat'l  City  Bank  of  Brooklyn;  trustee  of  mortgage, 
Brooklyn  Trust  Co.,  of  Brooklyn. 

Improvement  mortgage  gold  bonds,  authorized  and  issued, 
$1,500,000,  coupon,  but  may  be  registered;  dated  Jan.,  r,  1894,  due 
1934;  denom.  $1,000;  int.  5  p.  c,  payable  Jan.  and  July,  at  Nat'l 
City  Bank  of  Brooklyn;  trustee  of  mortgage,  Central  Trust  Co.  of 
New  York.  This  issue  funds  the  floating  debt  created  by  the 
change  of  motive  power  and  other  improvements. 

Real  estate  mortgages  $109,500. 

Note. — $1,454,000  of  the  consolidated  mortgage  bonds  are  held 
in  escrow  to  retire  the  outstanding  general  mortgage  bonds  ($759,000) 
at  maturity,  and  the  following  obligations  of  constituent  companies: 

South  Brooklyn  Central  R.  R.  Co.,  first  mortgage  bonds,  $125,- 
000;  dated  Aug.  I,  1877,  due  1897;  denom.  $500;  int.  7  p.  c,  payable 
Feb.  and  Aug.  Second  mortgage  bonds,  $150,000;  due  Aug.  1,  1897; 
denom.  $500;  int.  6  p.  c,  payable  Feb.  and  Aug.  Real  estate  mort- 
gage, $3,500. 

Prospect  Park  &  Coney  Island  R.  R.  Co.  first  mortgage  bonds, 
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$420,000;  dated  May  27,  1887,  due  Jan.  1,  1895;  denom.  $1,000;  int. 

5  p.  c,  payable  Jan.  and  July. 

Operation. — Year  ending  June  30  1892  1893 

Receipts  from  passengers   $774,926  $781,346 

"      advertising   2,733  2,662 

"      total    777,659  784,008 

Operating  expenses   700,641  670,309 


Earnings  from  operation   77, 018 

Other  income,  rentals,  etc   111,441 

Gross  income   188,459 

Deductions. 

Interest  on  bonds   94,245 

"         "  floating  debt   11,913 

Taxes   24,152 

Rentals   3,673 


113,699 
64,275 
177,974 

98,127 
6,098 

25,880 
7,602 


Net  income   54,475 

Dividends  paid   68,795 


To  surplus  account  def.  14,319  sur 

Total  surplus  account   147,701 

Per  cent,  dividends  paid   6 

Balance  Sheet. — Date  June  30,  1893. 


40,267 
17,306 

22,961 
170,662 
1-5 


Assets. 

Cost  of  road  

"      equipment .  . 

Current  assets  

Other  assets  (stock).. 


,438,832 

775,877 
299,528 

153,375 


Liabilities. 

Capital  stock   $1,195,450 

Funded  debt   2,999,000 

Bills  payable   14,173 

Other  liabilities   288,329 

Profit  and  loss    170,662 


Total   $4,667,613    Total   $4,667,613 

Plant  and  Equipment. 


Leased. 
1.9 
1.9 


3-8 


Owned. 

Miles  of  main  line  (electric)   19.9 

"        second  track   18.5 

"        sidings  5 

track  measured  as  single  track   38.9 

Gauge,  4  ft.  8^in.;  47  lb.  to  90  lb. girder  rail;  40  horses,  325 
motor  cars,  Westinghouse  dynamos  and  motors. 

Officers. — Pres.  Benj.  Norton,  Sec.  &  Treas.  W.  J.  Richardson, 
Supt.  H.  R.  Newkirk,  Pur.  Agt.  W.  M.  Tobias.  General  office, 
Franklin  Trust  Bldg.,  Montague  Street;  Supt's.  office,  corner  Atlantic 
and  Third  Avenues. 


Brooklyn,  Bath  &  West  End  Railroad  Co.— Chartered,  Jan. 
22,  1879.  Annual  meeting  second  Tuesday  in  November.  This  rail- 
road operates  between  Brooklyn  and  Coney  Island.  It  was  sold  on 
Jan.  17,  1893,  to  the  Atlantic  Avenue  R.  R.  Co.,  which  has  equipped 
it  for  operation  by  electricity. 

Capital  Stock. — Common  stock,  $1,000,000;  par  value  $100  per 
share,  all  in  treasury  of  Atlantic  Avenue  R.  R.  Co. 

Funded  Debt. — First  mortgage  coupon  bonds,  series  A,  author- 
ized and  issued,  $250,000;  dated  Jan.  11,  1887;  due  1907,  but  subject 
to  call  after  Jan.  1,  1897;  denom.  f  1,000;  int.  5  p.  c,  payable  Jan.  and 
July,  at  office  of  J.  &  W.  Seligman  &  Co.,  New  York. 

First  mortgage  coupon  bonds,  series  B,  authorized  and  issued, 
$250,000;  dated  Jan.  1,  1887;  due  1916,  but  subject  to  call  after  Jan. 
r,  1897,  denom.  $1,000;  int.  5  p.  c,  payable  Apr.  and  Oct.  at  office  of 
J.  &  W.  Seligman  &  Co.,  New  York. 

Second  mortgage  coupon  bonds,  authorized  $100,000;  issued 
$52,000;  dated  June  1,  1891;  due  1911,  butsubject  to  call  after  July 
1,  1896;  denom.  $1,000;  int.  5  p.  c,  payable  June  and  Dec.  at  office 
of  J.  &  W.  Seligman  &  Co.,  New  York. 

General  mortgage  coupon  bonds,  authorized  $1,000,000,  in  escrow 
(see  Note)  $552,000,  in  treasury,  $448,000;  dated  Oct.  2,  1893,  due 
1933;  denom.  $1,000;  int.  5  p.  c.  payable  Apr.  and  Oct.,  at  office  of 
J.  &  W.  Seligman  &  Co.,  New  York. 

Note. — $552,000  of  the  general  mortgage  bonds  are  held  in  es- 
crow to  retire  the  first  and  second  mortgage  bonds  at  maturity. 

Operation. — By  steam,  year  ending  June  30,  t893. 

Receipts  from  passengers  $107,440 

freight   1,074 

"     total   108, 5  r4 

Operating  expenses   113,510 

Deficiency  from  operation   4,997 

Interest  on  bonds   28,916 

"    "     floating  debt   10,845 

Taxes   4,845 

Rentals   95 

Deficit  for  year   49,697 

Plant  and  Equipment. — Miles  of  line,  6.64,  of  second  track,  3.92, 
of  sidings,  2.72;  total  track,  13.28.    Gauge,  4  ft. 8^  in. 

Officers.— Pres.  John  McNeill,  Sec.  &  Treas.  C.  Ford  Stevens. 

HINNEAPOLIS  AND  ST.  PAUL,  MINN., 

MUNICIPAL  STATISTICS  AND  INFORMATION. 

Location. — Minneapolis  is  situated  in  southeastern  Minnesota 
on  the  Mississippi  River.  St.  Paul  is  situated  on  the  Mississippi 
River  10  miles  below  Minneapolis  and  is  the  capital  of  the  state. 


Population. — The  population  of  Minneapolis  in  1880  was  46,889, 
and  in  1890,  164,738,  an  increase  of  251  per  cent.  The  population  of 
St.  Paul  in  1880  was  41,473,  and  in  1890,  133,156,  an  increase  of  221 
per  cent.  The  total  present  population  of  the  twin  cities  is  approxi- 
mately 370,000. 

Railroad  and  Steamboat  Connections. — The  two  cities  have 
intimate  connections  with  all  parts  of  the  country  through  a  widely 
ramified  railway  system  embracing  the  Chicago,  Burlington  &  North- 
ern R.  R.,  Chicago,  Milwaukee  &  St.  Paul  R.  R.,  Chicago  &  North- 
western R.  R.,  Great  Northern  R.  R.,  Minneapolis,  St.  Paul  &  Sault 
Ste.  Marie  R.  R.,  Minneapolis  &  St.  Louis  R.  R.,  Northern  Pacific  R. 
R.,  St.  Paul  &  Duluth  R.  R.,  Wisconsin  Central  R.  R.,  Chicago  Great 
Western  R.  R.  During  the  open  season  steamboat  lines  operate  to 
all  ports  on  the  Mississippi  River. 

Manufacturing  and  Commercial  Interests. — A  capital  of  about 
$65,000,000  is  employed  in  the  various  manufacturing  industries  of  the 
two  cities,  the  principal  productions  being  flour,  lumber,  machinery, 
farming  implements,  furniture,  carriages,  boots  and  shoes,  sashes, 
blinds,  building  materials.  About  46,000  hands  are  employed  in  the 
manufacturing  industries,  receiving  in  wages  about  $25,500,000  per 
annum,  and  the  value  of  the  manufactured  product  was,  in  1890, 
about  $116,000,000.  The  twin  cities  form  the  greatest  primary  grain, 
flour  and  lumber  market  in  the  world.  $12,000,000  are  invested  in 
Minneapolis  saw  mills,  which  employ  over  6,000  men  throughout  the 
year,  and  the  annual  product  averages  about  $6,000,000  in  value 
($8,000,000  in  1892).  It  is  claimed  that  the  manufacturing  trade  in 
1892  amounted  to  $200,750,200,  and  the  jobbing  trade  to  $331,628,- 
287,  while  the  bank  clearings  aggregated  $709,511,499. 

Banking  Capital. — There  are  now  (1894)  14  national  banks  in  the 
two  cities  with  a  combined  capital  and  surplus  of  about  $14,500,000; 
23  state  banks,  with  capital  and  surplus  of  about  $6,300  000;  37  loan 
and  investment  companies,  with  capital  and  surplus  of  about  $50,- 
000,000;  6  savings  banks  with  surplus  of  about  $320,000;  and  1  pri- 
vate bank.  The  total  banking  (and  investment  company)  capital  is 
approximately  $70,000,000,  equivalent  to  about  $233  per  capita  popu- 
lation. 

Assessed  Valuation. — The  assessed  valuation  of  real  estate  in 
St.  Paul  is  (1893)  $109,710,896,  the  property  being  assessed  at  about 
50  per  cent,  of  its  real  value.  The  assessed  valuation  of  the  personal 
property  is  $16,904,398.  The  assessed  valuation  of  real  and  personal 
property  in  Minneapolis  is  (1893)  $140,624,490,  real  estate  being  as- 
sessed at  about  50  per  cent,  of  its  actual  value. 

Municipal  Debt. — The  municipal  debt  of  Minneapolis  less  sinking 
funds  is  (1894)  $6,637,573.  The  municipal  debt  of  St.  Paul  is  (1894) 
$10,361,100. 

Tax  Rate. — The  average  rate  of  taxation  for  both  Minneapolis 
and  St.  Paul,  reducing  both  to  the  same  basis  of  computation,  is 
(1894)  2.3  p.  c.  on  an  assessed  valuation  of  50  p.  c.  of  the  actual  value. 

STREET  RAILWAY  SYSTEM-Descriptive. 

The  growth  of  the  twin  cities  of  Minnesota  is  a  marvel  of  mod- 
ern commercial  history.  The  cities  possess  the  advantages  of  the 
first  water  power  and  head  of  navigation  on  the  great  midland  river 
of  the  continent.  To  these  natural  features  have  been  added  a  con- 
centration of  railway  lines,  until  the  cities  have  become  identified 
with  the  development  of  the  entire  Northwest.  The  street  railway 
interests  have  kept  pace  with  progress  in  other  directions.  Minne- 
apolis and  St.  Paul  were  among  the  earliest  American  cities  to  adopt 
electricity  on  a  large  scale.  The  street  railway  system  is  under  one 
control  and  consists  of  223  miles  of  track,  of  which  217  miles  are 
operated  bv  electricity  and  6  miles  by  the  cable.  The  business 
centers  of  Minneapolis  and  St.  Paul  are  nine  miles  apart,  and  through 
the  thicklv  settled  intervening  territory  an  interurban  line  is  in  reg- 
ular operation  on  a  6  minute  schedule.  The  manufacturing  and 
business  districts  of  both  cities  are  largely  at  or  near  the  river.  The 
residential  sections  cover  a  large  area,  and  there  is  a  constant  ten- 
dency to  suburban  expansion.  In  addition  to  the  usual  suburban 
service,  lines  run  out  to  the  numerous  lakes  and  pleasure  resorts. 

STREET  RAILWAY  SYSTEM. -Present  Companies. 

Twin  City  Rapid  Transit  Co.— Chartered.  1891.  This  com- 
pany controls  the  entire  street  railway  systems  of  Minneapolis  and  St. 
Paul,  by  ownership  of  the  stock  of  the  Minneapolis  Street  Railway 
Co.,  the  St.  Paul  City  Railway  Co.,  and  the  Minneapolis,  Lyndale  & 
Minnetonka  Railway  Co. 

Capital  Stock. — Common  stock,  authorized,  $20,000,000,  issued 
and  outstanding  (Apr.  1894),  $15,010,000,  in  treasury  $4,990,000; 
shares  fully  paid  up  and  non-assessable;  par  value,  $100  per  share. 

Funded  Debt. — See  Minneapolis  Street  Ry.  Co.,  and  St.  Paul 
City  Ry.  Co. 

Franchises. — This  company  through  its  ownership  of  the  opera- 
ting companies  named  possesses  the  exclusive  right  to  operate  street 
cars  in  and  between  the  cities  of  St.  Paul  and  Minneapolis. 

Operation. — Consolidated  income  accounts,  Minneapolis  Street 
Ry.  Co.  and  St.  Paul  City  Ry.  Co.,  for  year  ending  Dec.  31, 

1891.  1892.  1893. 

Receipts  from  passengers  ..  $1,814,740        $2,136,657  $2,164,925 

"      other  sources   5,853  50,922  24,232 

"      total   1,820,593  2,187,579  2,189,157 

Operating  expenses   1,081,323  1,309,274  1,264,408 

Earnings  from  operation  739,270  878,305  924,749 

Percent.  O.  E.  to  total  receipts         59.3  59.8  57.7 


AMERICAN  STREET  RAILWAY  INVESTMENTS. 
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AMERICAN  STREET  RAILWAY  INVESTMENTS. 


Statement  of  operations  for  the  four  months  ending  May  i, 


1893. 

Receipts  from  passengers   $674,698 

"  "    other  sources   71894 

"        total   682,592 

Operating  expenses   448,130 


1894. 
$585,064 
5,393 
590,457 
320,694 


Earnings  from  operation   234,462  269,763 

Percent.  O.  E.  to  total  receipts   65.7  54.3 

The  gross  receipts  of  the  properties  now  owned  by  the  Twin 
City  Rapid  Transit  Co.  for  the  years  1878  to  1891  inclusive  were  as 
follows: 


878  $  65,520 

879   87,431 

880   111,344 

881   178,871 

882   279,773 

883   399,919 

884   478,758 

885   520,216 


6   669,088 

7   828,138 

8   985,467 

889   962,645 

890  1,383,866 

891  1,820,593 

892  2,187,579 

893  2,189,157 


Balance  Sheet. — Consolidated  balance  sheet  of  the  Minneapolis 
Street  Ry.  Co.,  and  the  St.  Paul  City  Ry.  Co.,  dated  Dec.  31,  1893. 


Assets. 

Right  of  way  $9,040,000 

Road  and  equipment.  11,575,280 

Real  Estate  2,633,142 

Current  assets  451,015 


Liabilities. 

Capital  stock  $10,000,000 

F'd  D't  M.  S.  R.  Co. .  6,097,100 
"    "   S.  P.  C.  R.  Co.  6,179,500 
Current  liabilities.  .  .  .  712,633 
Surplus  710,204 


Total  $23,699,437       Total  $23,699,437 

Officers. — Pres.  Thomas  Lowry,  Sec.  &  Treas.  C.  G.  Goodrich 

Audr.  J.  F.  Calderwood,  Gen.  Man.  W.  J.  Hield. 

Fiscal  Agents,  J.  Kennedy  Tod  &  Co.,  45  Wall  St.,  New  York. 


Minneapolis  Street  Railway  Co. — Chartered,  July  r.  1873. 

Capital  Stock. — Common  stock,  $5,000,000,  owned  by,  and  in  the 
treasury  of  the  Twin  City  Rapid  Transit  Co. 

Funded  Debt. — First  consolidated  mortgage  gold  bonds,  author- 
ized, $5,000,000;  issued,  $4,030,000,  in  escrow  (see  Note)  $970  000; 
coupon,  but  may  be  registered;  dated  Jan.  15,  1889,  due  1919;  denom. 
$1,000;  int.  5  p.  c,  payable  in  gold  Jan.  15  and  July  15  at  office  of 
Farmers'  Loan  &  Trust  Co. ,  of  New  York,  trustee  of  mortgage.  These 
bonds  are  guaranteed,  principal  and  interest,  by  the  Twin  City  Rapid 
Transit  Co. 

Certificates  of  indebtedness,  $1,000,000,  issued   to  Twin  City 
Rapid  Transit  Co.;  dated  1893,  due  1895  to  1899;  int.  6  p.  c. 
Mortgage  notes,  $97,100. 

Note. — $970,000  of  the  first  consolidated  mortgage  bonds  have 
been  reserved  in  the  hands  of  the  trustee  to  redeem  the  company's 
prior  liens,  as  follows: 

First  mortgage  gold  bonds,  outstanding,  $370,000;  dated  Nov.  I, 
1880,  due  1910,  but  redeemable  yearly  at  $105  and  int. ;  denom.  $1,000; 
int.  7  p.  c,  payable  in  gold  May  and  Nov.,  at  office  of  Farmers'  Loan 
&  Trust  Co.,  of  New  York,  trustee. 

Second  mortgage  gold  bonds,  outstanding,  $600,000;  dated  Nov.  r, 
1883,  due  1913;  denom.  $1,000;  int.  6  p.  c,  payable  in  gold  May  and 
Nov. ,  at  office  of  Farmers'  Loan  &  Trust  Co. ,  of  New  York,  trustee. 

Franchises. — The  franchises  of  this  company  convey  the  exclu- 
sive and  perpetual  right  to  street  railway  operation  in  the  city  of 
Minneapolis. 

Plant  and  Equipment. — Miles  of  main  line  62.338  of  second  track 
57.394  of  sidings  2.641  total  track  (electric)  122.373.  Gauge,  4  ft.  8yi 
in,,  47  lb.  to  78  lb.  girder  and  T  rail;  360  motor  cars,  190  trail  cars, 
33  salters,  22  snow  ploughs,  2  sweepers,  9  scrapers,  14  road  wagons, 
23  horses,  3  supply  cars;  Gen.  Elec.  dynamos  and  motors. 

Officers. — Pres.  Thos.  Lowry,  V  Pres.  C.  G.  Goodrich,  Treas. 
M.  B.  Koon,  Gen.  Man.  W.  J.  Hield,  Audr.  &  Sec.  J.  F.  Calder- 
wood,   General  office,  200  3d  Ave.,  N. 


St  Paul  City  Railway  Co.— Chartered,  Mar.  2,  1853. 
Capital  Stock,  $5,000,000.    Owned  and  in  the  treasury  of  the 
Twin  City  Rapid  Transit  Co. 

Funded  Debt. — Cable  consolidated  mortgage  gold  bonds,  author- 
ized, $5,500,000,  issued  $3,600,000,  in  escrow  (see  Note)  $680,000,  in 
treasury  $1  220,000;  coupon,  but  may  be  registered;  dated  Jan.  15, 
1887,  due  1937;  denom.  $1,000;  int.  5  p.  c,  payable  in  gold  Jan.  15  and 
July  15,  at  office  of  Farmers'  Loan  &  Trust  Co.  of  New  York,  trustee  of 
mortgage.  These  bonds  are  guaranteed  principal  and  interest  by  the 
Twin  City  Rapid  Transit  Co. 

Debenture  gold  bonds,  $1,000,000,  dated  May  I,  1890,  due  1900; 
denom.  $1,000;  int.  6  p.  c,  payable  in  gold,  May  and  Nov.,  at  office 
of  Farmers'  Loan  &  Trust  Co.,  of  New  York. 

Certificates  of  indebtedness  $1,000,000,  issued  to  Twin  City  Rapid 
Transit  Co.,  dated  1893,  due  1895  to  1899,  int.  6  p.  c. 

Mortgage  notes,  $17,500. 

Note. — $680,000  of  the  cable  consolidated  mortgage  bonds  have 
been  reserved  by  the  Farmers'  Loan  &  Trust  Co.  to  redeem  an  equal 
amount  of  the  company's  first  mortgage  and  first  consolidated  mort- 
gage bonds,  dated  Oct.  1,  1882  and  1884,  due  1932  and  1934,  respect- 
ively; denom.  $1,000;  int.  6  p.  c,  payable  in  gold  Apr.  and  Oct.  at 
Office  of  Farmers'  Loan  &  Trust  Co.,  of  New  York,  trustee. 


The  unissued  cable  consolidated  mortgage  bonds  now  in  the 
treasury  may  be  issued  and  sold  against  the  actual  cash  cost  of  new 
construction  at  a  rate  not  exceeding  $15,000  per  mile  of  track. 

Franchises. — The  franchises  of  this  company  convey  the  exclu- 
sive and  perpetual  right  of  street  railway  operation  in  the  city  of 
St.  Paul. 

Plant  and  Equipment. — Miles  of  main  line,  55.722;  of  second 
track,  41.682;  of  sidings,  2.102;  total  track,  99.506;  operated  by  elec- 
tricity, 93.632;  by  cable,  5.874,  Gauge  4  ft.  8yi  in.;  40  lb.  to  76  lb. 
Johnson  girder  and  T  rail;  217  motor  cars,  125  trail  cars,  38  cable 
cars,  15  snow  ploughs,  12  road  wagons,  18  salters,  7  sweepers,  22 
horses;  Allis  engines,  Gen.  Elec.  dynamos  and  motors. 

Officers. — Pres.  Thos.  Lowry,  V.  Pres.  C.  G.  Goodrich,  Sec.  A.  Z. 
Levering,  Treas.  W.  R.  Merriam,  Gen.  Man.  W.  J.  Hield.  General 
office,  200  3d  Ave.,  N.,  Minneapolis. 

COLUMBUS,  O. 

MUNICIPAL  STATISTICS  AND  INFORMATION. 

Location. — Columbus  is  located  on  the  Scioto  River,  in  the  center 
of  Ohio,  It  is  the  capital  of  the  state  and  the  seat  of  justice  of 
Franklin  County, 

Population. — The  population  in  1880  was  51,647,  and  in  1890, 
88,150,  an  increase  of  71  per  cent. 

Railroad  Connections. — The  following  railroads  enter  the  city 
The  Baltimore  &  Ohio  R.  R.,  Pennsylvania  R.  R.,  Cleveland,  Cin- 
cinnati, Chicago  &  St.  Louis  R.  R.,  Cleveland,  Akron  &  Columbus 
R.  R.,  Columbus,  Shawnee  &  Hocking  R.  R.,  Columbus,  Hocking 
Valley  &  Toledo  R.  R.,  Sandusky  &  Columbus  Short  Line  R.  R., 
Norfolk  &  Western  R.  R.,  Toledo  &  Ohio  Central  R.  R. 

Manufacturing  and  Commercial  Interests. — A  capital  of  about 
$13,500,000  is  employed  in  the  various  manufacturing  industries  of 
the  city,  the  principal  productions  being  carriages  and  wagons,  malt 
liquors,  lumber,  agricultural  implements,  plows,  edge  tools,  files, 
rolled  iron,  machinery,  furniture,  saddlery,  harness,  soap,  cars  and 
car  wheels,  flour,  pottery,  boots  and  shoes.  The  city  has  superior 
advantages  for  inland  trade,  which  has  attained  large  proportions. 
About  10,800  hands  are  employed  in  these  industries,  receiving  in 
wages  about  $5,400,000  per  annum,  and  the  value  of  the  manufact- 
ured product  is  about  $18,300,000  per  annum. 

Banking  Capital. — There  are  now  (1894)  6  national  banks  with  a 
combined  capital  and  surplus  of  about  $1,600,000;  r  state  bank,  with 
capital  and  surplus  of  about  $100,000;  4  savings  banks  with  surplus 
of  about  $374,000,  and  4  private  banks.  The  total  banking  capital  is 
approximately  $2,074,000,  equivalent  to  about  $24  per  capita  popula- 
tion. 

Assessed  Valuation. — The  total  assessed  valuation  of  real  and 
personal  property  is  (1893)  $59,060,530,  equivalent  to  about  $670  per 
capita  population.  The  property  is  assessed  at  about  50  per  cent, 
of  its  real  value. 

Municipal  Debt. — The  municipal  debt  of  the  city  less  sinking 
funds  is  (1893)  $6,396,100,  equivalent  to  about  $72  per  capita  popula- 
tion. 

Tax  Rate. — The  tax  rate  is  (1893)  $28  per  $1,000. 
STREET  RAILWAY  SYSTEM  Descriptive.— 

Columbus  is  built  on  both  sides  of  the  Scioto  River.  The  site  is 
level  and  the  city  is  well  laid  out  to  secure  large  street  railway  traffic 
(see  map).  The  regular  traffic  between  the  residential,  business  and 
manufacturing  districts  is  supplemented  by  the  travel  to  and  from 
the  great  public,  religious,  collegiate  and  state  institutions  located 
within  the  city  limits,  and  a  number  of  driving  parks,  fair  grounds 
and  pleasure  resorts  still  further  increase  gross  receipts.  The  street 
railway  system  is — with  the  exception  of  a  short  suburban  line — con- 
trolled and  operated  by  a  single  corporation,  although  standing  in 
the  name  of  two  companies,  and  the  physical  condition  of  the  prop- 
erty has  been  brought  to  a  high  stage  of  development.  It  embraces 
68  miles  of  track,  which  is  distributed  as  follows  : 

Owns.  Controls. 
Columbus  Street  Railway  Co   55  64 

The  Crosstown  Railway  Co   9 

worthington,  clintonville  &  columbus  street 

Railway  Co   4  4 

STREET  RAILWAY  SYSTEM. -Present  Companies. 

Columbus  Street  Railway  Co. — Chartered,  Apr.  25,  1892. 
Annual  meeting  first  Thursday  after  Jan.  15.  This  company  suc- 
ceeded to  the  property  and  franchises  of  the  Columbus  Consolidat- 
ted  Street  R.  R.  Co.  (incorp.  1S79).  by  the  purchase,  in  1892,  of  its 
entire  capital  stock.  The  company  also  owns  the  entire  capital 
stock  of  the  Crosstown  Street  Ry.  Co.  (which  see). 

Capital  Stock. — Common  stock,  authorized  and  issued,  $3,000, - 
000;  par  value  $100  per  share. 

Funded  Debt. — First  consolidated  mortgage  gold  coupon  bonds 
authorized,  $3,000,000;  issued  (Apr.  1894),  $1,999,000;  in  escrow  (see 
Note)  $800,000;  in  treasury  $201,000;  dated  July  I,  1892,  due  1932; 
denom.  $1,000;  int.  5  p.  c,  payable  Jan.  and  July,  at  office  of  the 
company  and  of  E.  W.  Clark  &  Co.,  of  Philadelphia;  trustee  of 
mortgage,  Knickerbocker  Trust  Co.,  of  New  York. 

Note. — $800,000  of  the  consolidated  mortgage  bonds  are  reserved 
in  the  hands  of  trustees  to  retire  at  maturity  an  equal  amount  of  the 
Columbus  Consolidated  St.  R.  R.  Co.'s  first  mortgage  5  p.  c.  bonds, 
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dated  July  I,  1889,  due  1909,  payable  at  Central  Trust  Co.,  of  New 
York. 

The  company  has  guaranteed  the  principal  and  interest  of  the 
Crosstown  St.  Ry.  Co.'s  first  mortgage  bonds. 

Leased  Roads. — The  company  operates  the  property  of  the 
Crosstown  Street  Ry.  Co.  under  a  perpetual  lease. 

Operation. — Year  ending  Dec.  31,  1893. 


Receipts  from  passengers   $532,191 

"      other  sources   19,490 

"     total   551,681 

Operating  expenses  and  taxes  (61. 1  p.  c.)   336,854 


Earnings  from  operation   $214,827 

Interest  charges   163,954 


Net  income   $50,873 

Plant  and  Equipment. 

Owned.  Leased. 

Miles  of  mainline   35  6.9 

second  track  and  sidings   20  2.1 

Total  track  (electric)   55  9 


Gauge,  5  ft.  2  in.;  52  lb.  to  93  lb.  T  and  girder  rail;  120  motor 
cars,  30  trail  cars,  2,700  h.  p.  Buckeye  and  Mcl.  &  S.  engines,  Gen. 
Elec.  dynamos  and  motors,  Brill,  Brownell  and  Stephenson  cars. 

Officers. — Pres.  Emerson  McMillin  (40  Wall  St.,  New  York),  1st 
V.  P.  &  Treas.  E.  K.  Stewart,  2nd  V.  Pres.  Robert  E.  Sheldon,  Sec. 
P.  V.  Burrington,  Gen.  Supt.  W.  F.  Kelly.  General  Office,  12  No. 
High  Street. 

The  Crosstown  Street  Railway  Co. — Chartered,  1893.  This  is 
a  consolidation  of  the  Glenwood  &  Greenlawn  Street  Ry.  Co.,  and  the 
Leonard  Avenue  Street  Ry.  Co. 

Leased,  Aug.  6,  1893,  in  perpetuity  to  the  Columbus  Street  Ry. 

Co. 

Capital  Stock. — Common  stock,  authorized  and  issued,  $2,000,- 
000,  all  in  treasury  of  the  Columbus  Street  Ry.  Co. 

Funded  Debt. — First  mortgage  gold  bonds,  authorized,  $2,000,- 
000;  issued  (April,  1894,),  $500,000;  dated  June  1,  1893,  due  1933; 
denom.  $1,000;  int.  5  p.  c,  payable  June  and  Dec,  at  office  of 
Knickerbocker  Trust  Co.,  of  New  York,  trustee  of  mortgage.  The 
principal  and  interest  of  these  bonds  are  unconditionally  guaranteed 
by  the  Columbus  Street  Ry.  Co. 

Note. — Of  the  $500,000  bonds  already  issued,  $75,000  remain  in 
the  company's  treasury  to  be  issued  to  the  Columbus  Street  Ry.  Co. 
for  work  done  by  contract  with  the  latter  on  the  Leonard  Avenue 
line,  and  $90,000  are  held  by  trustees  to  retire  an  underlying  mort- 
gage; of  $75,000  upon  the  property  and  franchises  of  the  Glenwood  & 
Greenlawn  Street  Ry  Co. 

The  unissued  first  mortgage  bonds  now  in  the  treasury  may  be 
issued  and  sold  to  pay  for  authorized  extensions  at  a  rate  not  ex- 
ceeding $30,000  per  mile. 

Plant  and  Equipment. — Miles  of  main  line;  6.9;  of  second 
track  and  sidings,  2.1;  total  (electric)  9. 

WORCESTER,  HASS. 

MUNICIPAL  STATISTICS  AND  INFORMATION. 

Location. — Worcester  is  located  in  nearly  the  geographical 
center  of  Massachusetts.  It  is  one  of  the  capitals  of  Worcester 
County. 

Suburbs. — The  cities  of  Leicester  and  Spencer  are  connected 
with  Worcester  by  street  railway  lines. 

Population. — The  population  in  1880  was  58,291,  and  in  1S90, 
84,655,  an  increase  of  45  per  cent.  The  population  of  the  two  sub- 
urbs named  was  11,867  in  1890. 

Railroad  Connections. — The  following  railroads  enter  the  city. 
Boston  &  Albany  R.  R.,  Boston  &  Maine  R.  R.,  Fitchburg  R.  R., 
New  York  &  New  England  R.  R.,  Old  Colony  R.  R.,  New  York, 
New  Haven  &  Hartford  R.  R.,  Worcester  &  Shrewsbury  R.  R. 

Manufacturing  and  Commercial  Interests. — A  capital  of  about 
$25,300,000  is  employed  in  the  various  manufacturing  industries  of 
the  city,  the  principal  productions  being  iron  and  steel  wares,  ma- 
chinery, wire  goods,  boilers,  hardware,  furniture,  stoneware,  tools, 
carpets,  corsets,  skates,  woolen  goods,  boots  and  shoes,  musical  in- 
struments, envelopes,  leather  belting  and  hose,  firearms,  cotton 
goods.  Worcester  has  a  great  export  trade  in  all  its  manufactured 
products.  About  22,000  hands  are  employed  in  the  manufacturing 
industries,  receiving  in  wages  about  $11,700,000  per  annum,  and 
the  value  of  the  product  is  about  $39,500,000  per  annum. 

Banking  Capital. — There  are  now  (1894)  7  national  banks  with 
a  combined  capital  and  surplus  of  about  $3,400,000;  4  trust  companies 
with  capital  and  surplus  of  about  $1,500,000;  1  savings  bank  with 
surplus  of  about  $326,000;  and  one  private  bank.  The  total  banking 
capital  is  approximately  $5,226,000,  equivalent  to  about  $62  per  capita 
population. 

Assessed  Valuation. — The  assessed  valuation  of  real  estate  is 
(1893)  $66,843,200.  The  assessed  valuation  of  the  personal  property 
is  $17,257,805.  The  total  valuation  of  real  and  personal  property  is 
$84,101,005,  equivalent  to  about  $1,000  per  capita  population. 

Municipal  Debt. — The  municipal  debt  of  the  city  less  sinking 
funds  is  (1893)  $2,776,002,  equivalent  to  about  $33  per  capita  popula- 
tion. 

Tax  Rate. — The  tax  rate  is  (1893)  $15.00  per  $1,000, 


STREET  RAILWAY  SYSTEM-Descriptive. 

Worcester  is  irregularly  laid  out  over  a  broken  and  hilly  area  of 
large  extent.  It  is  a  place  of  much  manufacturing  importance  and 
activity.  The  leading  industry  is  the  manufacture  of  iron  in  various 
forms  and  its  wire  mills  are  the  largest  in  the  world.  The  residential 
and  suburban  sections  are  particularly  beautiful  and  cover  a  large 
area.  The  wage  earning  classes  are  thrifty  and  are  largely  house 
owners.  The  various  street  car  routes  meet  at  or  near  the  City  Hall 
square  in  the  center  of  the  city  on  the  main  business  thoroughfare. 
The  street  railway  system  has  about  58  miles  of  track,  operated 
by  electricity.  One  line  operates  to  outlying  towns  10  or  12  miles 
distant.    The  total  (track)  mileage  is  controlled  as  follows: 

Owns  and  operates. 


Worcester  Traction  Co.  (controls  31.5  miles.) 

Worcester  Consolidated  Street  Ry.  Co   31.5 

Worcester,  Leicester  &  Spencer  Street  Ry.  Co   14.0 

Worcester  &  Millbury  Street  Ry.  Co   8.0 

North  End  Street  Ry.  Co   5.1 

Worcester  &  Shrewsbury  Street  Ry.  Co   .7 

Total   59.3 


STREET  RAILWAY  SYSTEM  -Present  Companies. 

Worcester  Traction  Co. — Chartered,  1893.  This  company  was 
organized  for  the  purpose  of  controlling  various  street  railway  prop- 
erties in  central  Massachusetts  through  ownership  of  stock,  and  is 
not  an  operating  company.  The  dividends  upon  its  capital  stock  are 
derived  from  the  surplus  earnings,  over  and  above  interest  charges, 
of  the  operating  companies  which  it  controls. 

The  company  owns  the  entire  capital  stock  of  the  Consolidated 
Street  Ry.  Co.  of  Worcester  (which  see  for  report  of  operation). 

Capital  Stock. — Common  stock,  authorized  and  issued,  $3,000,- 
000,  shares  fully  paid  up  and  non-assessable;  par  value  $100  per 
share. 

Preferred  stock,  $2,000,000,  6  p.  c.  cumulative,  redeemable  at 
105  and  accrued  dividend,  on  3  months'  notice  by  the  company. 

Funded  Debt. — The  Worcester  Traction  Co.,  as  such,  has  no 
funded  debt,  but  has  guaranteed  the  debentures  ($500,000)  of  the 
Worcester  Consolidated  Street  Ry.  Co. 

Officers.— Pres.  C.  B.  Pratt,  Sec.  T.  C.  Barr,  Treas.  A.  H.  Stone. 
General  offices,  Worcester  and  Newark,  N.  J. 


Worcester  Consolidated  Street  Railroad   Co. — Chartered, 

1869. 

Capital  Stock. — Common  stock,  authorized  and  issued,  $700,000, 
all  in  treasury  of  Worcester  Traction  Co. 

Funded  Debt. — First  mortgage  coupon  bonds,  authorized  and 
issued,  $150,000;  dated  Aug.  1,  1887,  due  1897  to  1907,  at  option  of 
company;  denom.  $1,000;  int.  5  p.  c,  payable  Feb.  and  Aug.  at  office 
of  company;  trustee  of  mortgage,  Obadiah  B.  Hadwell,  of  Worcester. 

Debenture  gold  bonds,  $500,000;  coupon,  but  may  be  registered; 
dated  Feb.  1,  1894,  due  1914;  denom.  $1,000;  int.  5  p.  c,  payable  in 
gold  Feb.  and  Aug.,  at  office  of  company. 

Note. — The  debenture  bonds  above  specified  provide  that  this 
company  will  not  issue  debenture  bonds  beyond  this  amount,  nor 
execute  any  mortgage,  nor  permit  any  other  encumbrance  or  lien 
upon  its  property  (except  as  hereafter  specified),  unless  the  payment 
of  said  $500,000  of  bonds,  or  such  part  thereof  as  maybe  issued  and 
outstanding,  shall  first  be  secured  by  a  prior  lien  thereon ;  but  the  com- 
pany may,  without  committing  a  breach  of  this  agreement,  mortgage 
its  property  for  the  purpose  of  renewing  and  securing  the  present 
issue  of  $150,000  of  bonds  now  outstanding  at  such  time  as  the  same 
shall  mature,  and  may  also  mortgage  any  extension  or  branch  lines 
which  it  may  hereafter  purchase  or  contract  to  purchase  to  secure  an 
issue  of  bonds  or  other  obligations;  limited,  however,  to  the  sum  paid 
for  the  lines  so  purchased,  or  to  the  sum  said  company  may  hereafter 
pay  for  the  necessary  franchises  and  privileges  for  constructing  and 
operating  said  extensions  and  branch  lines,  plus  the  actual  cost  of  con- 
structing and  equipping  same,  including  the  purchase  of  rolling  stock, 
construction  of  power  houses,  etc.;  and  limited  further  to  the  maxi- 
mum of  $25,000  per  mile  of  said  extensions  and  branch  lines,  and  the 
proper  proportions  for  less  than  a  mile.  Or  the  railway  company 
may  issue  bonds  or  other  obligations  to  the  said  amount  for  the  afore- 
said purpose  without  executing  a  mortgage  to  secure  the  same.  The 
company  may  also  place  a  mortgage  upon  all  its  property  real  and 
personal  provided  that  proper  precaution  is  made  for  the  exchange  of 
$500,000  of  bonds,  or  as  many  of  them  as  may  be  issued  and  outstand- 
ing for  bonds  secured  by  such  mortgage  bond  for  bond. 

The  company  reserves  the  right  to  pay  and  redeem  these  deben- 
ture bonds  upon  thirty  days'  notice,  at  any  time  before  its  maturity, 
on  payment  of  2j4  per  cent,  premium  and  accrued  interest. 


Operation. — Year  ending  Sept.  30,  1892.  1893. 

Receipts  from  passengers   $314,004  $332,224 

"      other  sources   4.469  5.433 

total   318,473  337.657 

Operating  expenses   247,537  258,884 


Earnings  from  operation  ,   70,936  78,773 
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Deductions  from  earnings. 

Interest  charges.   I5>9i2 

Taxes   7.959 


Net  income   47,065 

Dividends  paid   28,000 


7  640 
18,174 

52,960 
70,000 


To  surplus  account   19,065 

Total  surplus  account   37,960 

Per  cent.  O.  E.  to  total  receipts   78.0 

"      "     dividends  paid   8 

Stock  receiving  dividends   350,000 

Balance  Sheet. — Date  Sept.  30,  1893. 

Assets.  Liabilities. 

Cost  of  road  $937,564       Capital  stock  

"    equipment   318,681        Funded  debt  a.... 

Cash  assets   15.944 

Other  assets   259,626 


def.  17,040 
16,342 
76.6 
10 

700,000 


Bills  payable  b. 
Profit  and  loss.  . 


If7oo,ooo 
150,000 
665,474 

16,342 


Total   1,531,815  Total   1,531,815 

a.    Since  increased  by  $500,000  through  issue  of  debentures. 

b.  Since  reduced  by  proceeds  of  debentures  sold. 

Plant  and  Equipment. — Miles  of  main  line  30.5,  of  sidings  r, 

total  track  (electric)  31.5.    Gauge,  4  ft.  8^2  in.,  90  lb.  girder;  63  motor 

cars,  62  trail  cars.    Lake  Erie  engines.    Gen.   Elec.  dynamos  and 

motors.    Laclede,  Jones  and  Stephenson  cars. 

Officers.— Pres.  Chas.  B.  Pratt,  Sec.  &  Treas.  A.  H.  Stone,  Supt. 
N.  Akarman.    General  office,  15  Market  St. 


J 


BOSTON,  MASS. 


MUNICIPAL  STATISTICS  AND  INFORMATION. 

Location. — Boston  is  situated  on  the  eastern  central  coast  of 
Massachusetts,  at  the  confluence  of  several  rivers  with  Massachu- 
setts Bay.    It  is  the  county  seat  of  Suffolk  County. 

Suburbs. — Boston  is  the  heart  of  one  of  the  richest  and  most 
beautiful  residential  and  business  districts  in  the  United  States.  A 
large  proportion  of  its  business  men  find  homes  in  the  surrounding 
cities  and  towns  within  a  radius  of  thirty  miles  from  the  city  proper. 
From  twenty-five  to  thirty  of  these,  ranging  in  size  from  1,000  to 
60,000  inhabitants,  are  within  ten  miles  of  the  Massachusetts  State 
House  at  Boston,  and  are  connected  with  Boston  by  street  railway 
lines. 

Population. — The  population  of  Boston  proper  in  1880  was 
362,839,  and  in  1890,  448,477,  an  increase  of  24  per  cent.  The  popu- 
lation of  twenty-six  cities,  townships,  and  villages  in  the  immediate 
neighborhood  of  Boston  in  1880  was  272,878,  and  in  1890,  400,263,  an 
increase  of  47  per  cent.  The  total  present  population  of  the  city  and 
suburbs  is  approximately  900,000. 

Railroad  and  Steamship  Connections. — Boston  is  the  terminus 
of  a  widely  ramifying  railway  system,  which  includes  the  Consoli- 
dated R.  R.,  the  New  York  &  New  England  R.  R.,  the  Boston  & 
Albany  R.  R.,  the  Fitchburg  R.  R.,  the  Boston  &  Maine  R.  R.,  and 
the  Boston,  Revere  Beach  &  Lynn  R.  R.  The  railroad  system  of 
Massachusetts  has  probably  reached  a  higher  state  of  development 
than  that  of  any  single  state  in  the  Union.  Direct  lines  of  steam- 
ships connect  Boston  with  Europe,  the  West  Indies,  and  the  princi- 
pal ports  of  the  Atlantic  coast. 

Manufacturing  and  Commercial  Interests. — A  capital  of  about 
$118,000,000  is  employed  in  the  various  manufacturing  industries  of 
the  city,  the  principal  productions  being  clothing,  furniture,  musical 
instruments,  cordage  and  twine,  confectionery,  coffee  and  spices, 
rubber  and  elastic  goods,  machinery,  boilers,  farm  implements,  type, 
boots  and  shoes,  chemicals,  fertilizers,  heating  apparatus.  Boston 
is  the  metropolis  of  the  New  England  States,  and  has  a  large  foreign 
and  domestic  trade  in  boots  and  shoes,  wool,  fish,  ice,  dry  goods  and 
sugar.  About  90,000  hands  are  employed  in  the  manufacturing 
industries,  receiving  in  wages  about  $55,000,000  per  annum,  and  the 
value  of  the  product  is  about  $211,000,000  per  annum. 

Banking  Capital. — There  are  now  (1894)  62  national  banks  with 
a  combined  capital  and  surplus  of  about  $77,000,000;  1  state  bank, 
with  capital  and  surplus  of  about  $159,000;  10  trust  companies,  with 
capital  and  surplus  of  about  $16,000,000;  13  savings  banks  with  sur- 
plus of  about  $6,000,000;  2  loan  companies  with  a  surplus  of  about 
$370,000;  and  49  private  banks.  The  total  banking  capital  is  approx- 
imately $100,000,000,  equivalent  to  about  $222  per  capita  population. 

Assessed  Valuation. — The  assessed  valuation  of  real  estate  is 
(1893)  $707,762,300.  The  assessed  valuation  of  the  personal  property 
is  $216,372,000.  The  total  valuation  of  real  and  personal  property  is 
$924,134,300,  equivalent  to  over  $2,000  per  capita  population,  a  fig- 
ure probably  unequalled  among  American  cities. 

Municipal  Debt. — The  municipal  debt  of  the  city  less  sinking 
funds  is  (1894)  $33,936,238. 

Tax  Rate. — The  tax  rate  is  (1893)  $12.80  per  $1,000, 

STREET  RAILWAY  SYSTEM-Descriptive. 

The  street  railways  of  Boston  form  one  of  the  largest  and  most 
complete  municipal  and  suburban  transportation  systems  in  the 
world.  The  lines  radiate  in  all  directions  from  the  congested  busi- 
ness heart  of  Boston  to  the  suburban  towns,  ten  and  fifteen  miles 
away.    Pressure  upon  the  facilities  is  even  now  so  great  as  to  make 


the  rapid  transit  problem  in  Boston  one  of  peculiar  difficulty  and  im- 
portance. The  surface  lines  carry  nearly  150,000,000  passengers  per 
annum,  in  addition  to  which  the  steam  railways  entering  Boston  have 
a  most  important  and  valuable  suburban  traffic  amounting  to  nearly 
or  quite  60,000,000  passengers  per  annum.  Prior  to  1888  the  street 
railways  of  Boston  and  vicinity  were  operated  entirely  by  horses,  but 
since  that  time  the  lines  have  nearly  all  been  converted  to  the 
"trolley"  electric  system,  so  that  at  present  about  15  per  cent,  only 
of  the  total  mileage  remains  in  operation  by  horses.  The  street 
railway  system  of  Eastern  Massachusetts,  comprising  the  lines  of 
Boston  and  connecting  lines  in  the  immediate  suburbs,  contains  about 
550  miles  of  track. 

STREET  RAILWAY  SYSTEM.    Present  Companies. 

North  Shore  Traction  Co. — Chartered,  1892,  under  the  laws  of 
the  State  of  New  Jersey.  This  company  was  organized  for  the  pur- 
pose of  controlling  various  street  railway  properties  in  Massachu- 
setts through  ownership  of  stock,  and  is  not  an  operating  company. 
The  dividends  upon  its  stock  are  derived  from  the  surplus  earnings 
over  and  above  interest  charges  of  the  operating  companies  which  it 
controls. 

The  company  owns  the  entire  stock  of  the  Lynn  &  Boston  R.  R. 
Co.  (which  see  for  report  of  operations). 

Capital  Stock. — Common  stock,  authorized  and  issued,  $4,000,- 
000,  par  value  $100  per  share.  Preferred  stock,  authorized  and 
issued,  $2,000,000,  par  value  $100  per  share.  Conditions  of  preference, 
6  per  cent.,  cumulative  dividends,  stock  redeemable  at  105  and  ac- 
crued dividends. 

Funded  Debt. — None,  except  that  of  the  Lynn  &  Boston  R.  R. 

Co. 

Officers.— Pres.  C.  M.  Wicker  (15  Wall  St.,  New  York),  Sec.  Wm. 
Stiles,  Treas.  J.  Mora  Davison  (23  Nassau  St.,  New  York).  General 
office,  Camden,  N.  J. 


Lynn  &  Boston  Railroad  Co. — Chartered,  April  6,  1859.  An- 
nual meeting  second  Wednesday  in  Nov.  The  Naumkeag  Street  Ry. 
Co.,  of  Salem,  the  Lynn  Belt  Line  Street  Ry.  of  Lynn,  and  the  Essex 
Electric  Street  Ry.  Co.,  of  Salem  were  consolidated  with  this  com- 
pany in  1892. 

Capital  Stock. — Common  stock,  authorized  and  issued  (Jan., 
1894),  $1,000,000;  par  value  $100  per  share.  The  entire  capital  stock 
of  this  company  is  owned  by  the  North  Shore  Traction  Co. 

Funded  Debt. — The  original  and  assumed  funded  indebtedness 
of  the  Lynn  &  Boston  R.  R.  Co.,  is  $1,860,000  as  follows: 

Lynn  &  Boston  R.  R.  Co. 

First  mortgage  bonds  outstanding,  $75,000;  dated  May  15,  1880, 
due  1900;  int.  6  p.  c,  payable  May  and  Nov. 

Debenture  bonds,  $100,000;  dated  May  15,  1884,  due  1900;  int.  5 
p.  c,  payable  May  and  Nov. 

Debenture  bonds,  $50,000;  dated  May  15,  1885,  due  1900;  int. 
5  p.  c,  payable  May  and  Nov. 

Debenture  bonds,  $100,000;  dated  Apr.  1,  1887,  due  1907;  int. 
5  p.  c,  payable  Apr.  and  Oct. 

Debenture  bonds,  $275,000;  dated  Mar.  r,  1892,  due  1912;  int. 
5  p.  c,  payable  Mar.  and  Sept. 
Naumkeag  Street  Railway  Co. 

Income  bonds,  $36,500;  due  Mar.  I,  1895;  int.  6  p.  c. 

First  mortgage  bonds,  $215,000,  due  June  1,  1906;  int.  5  p.  c. 

Debenture  bonds,  $49,000;  due  Apr.  I,  1907;  int.  5  p.  c. 

Consolidated  mortgage  bonds,  $726,000; due  July  r,  igiojint.  5  p.  c. 

Debenture  bonds,  $28,000;  due  Sept.  1,  1910;  int.  6  p.  c. 

Debenture  bonds,  $6,000;  due  July  r,  1911;  int.  6  p.  c. 
Lynn  Belt  Line  Street  Railway  Co. 

First  mortgage  bonds,  $100,000;  dated  May  r,  1890,  due  1910; 
int.  5  p.  c. 

Essex  Electric  Street  Railway  Co. 

First  mortgage  bonds,  $100,000;  due  Jan.  1,  1911;  int.  6  p.  c. 

Leased  Roads. — The  company  operates  the  property  of  the  East 
Middlesex  Street  Ry.  Co.  under  a  99  year  lease,  dated  1893,  the 
property  of  the  Winnisimmet  R.  R.  Co.  under  a  999  year  lease  dated 
1880,  and  the  property  of  the  Boston  &  Chelsea  R.  R.  Co.,  under 
a  99  year  lease  dated  1880. 

Operation. — The  following  operating  report  for  1892  is  a  consol- 
idation of  the  reports  of  the  four  constituent  companies  which  were 
independent  in  that  year,  and  of  the  consolidated  property  in  1S93. 

Year  ending                     Sept.  30,  1892  1S93 

Receipts  from  passengers                               $929,208  $1,121,366 

"      other  sources                                       n.572  15.287 

"      total                                                   940,780  1,136,653 

Operating  expenses                                          724,059  748,494 

Earnings  from  operation   216,721  388,159 

Deductions  from  earnings. 

Interest  on  funded  and  floating  debt ..  .  94,911  224,977 

Taxes   24,154  34,196 

Rentals   25,604  33,148 

Net  income   72,052  95,838 

Dividends  paid   52,000  80,000 

To  surplus  account   20,052  15,838 
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Total  surplus  account   132,240  77>748 

Per  cent.  O.  E.  to  total  receipts                              77  65.6 

"      "    dividends  paid                                            8  8 

Stock  receiving  dividends  (L.  &  B.  R.  R.  Co.)  650,000  1,000,000 

Balance  Sheet. — Date  Sept.  30,  1893. 


Assets. 

Cost  of  road  

"  equipment. 

Cash  assets  

Other  assets  


Total. 


J,io8,757 
743.671 
304,810 
893,202 

5,050,440 


Liabilities. 

Capital  stock   $1,000,000 

Funded  debt   1,860,500 

Other  liabilities. .  .  .  3,112,191 

Profit  and  loss   77.748 


Total   $6,050,440 


Plant  and  Equipment. 

Owned. 

Miles  of  main  line   95-424 

"     second  track   15.300 

"      sidings   6.028 


Leased. 
26.251 
8.000 


track  (electric)   116.752  34-251 

"       "     operated  by  electricity   142.003 

"  "         "  horses   9. 

Gauge,  4  ft.  8>2  in.;  40  lb.  to  901b.  tram,  T  and  girder  rail;  78 
horses,  17  horse  cars,  352  motor  cars,  175  trail  and  special  cars,  581 
motors,  5,425  H.  P.  engines,  6,010  H.  P.  dynamos,  Gen.  Elec.  dyna- 
mos and  motors. 

Officers. — Pres.  Amos.  F.  Breed,  V.  Pres.  &  Clerk  E.  Francis 
Oliver,  Treas.  C.Williams,  Gen.  Man.  Elwin  C.  Foster;  Audr.  F.  E. 
Smith.    General  Office,  333  Union  Street,  Lynn. 


East  Middlesex  Street  Railroad  Co. 

Leased,  on  May  1,  1893,  to  the  Lynn  &  Boston  R.  R.  Co.  for 
99  years. 

Capital  Stock. — Common  stock,  authorized,  $300,000, 
and  outstanding  (Sept.,  1893),  $297,700;  par  value,  $100  per  s 

Funded  Debt. — Debenture  bonds,  $125,000;  int.  6  p.  c. 
ture  bonds,  $100,000;  int.  5  p.  c. 

Balance  Sheet. — Date  Sept.  30 
Assets. 

Cost  of  road   $344,518 

"     equipment  ...  102,106 

Cash  assets   32,329 

Other  assets   58,884 

Profit  and  loss   4.509 


1893. 

Liabilities. 

Capital  stock  

Funded  debt  

Other  liabilities.  .  . 


issued 
hare. 
Deben- 


$297,700 
225,000 
19,647 


Total   $542,347       Total   $542,347 

Plant  &  Equipment. — Miles  of  main  line  13.7,  of  second  track 
2.8,  of  sidings  1.8,  total  track  18.3;  operated  by  horses  12.3,  by  elec- 
tricity 6.  Gauge,  4  ft.  %l/2  in.;  42  lb.  and  70  lb.  rail;  185  horses, 
39  horse  cars,  9  motor  cars,  Gen.  Elec.  dynamos  and  motors. 

Officers.— Pres.  A.  F.  Breed,  Sec.  L.  F.  Arnold,  Treas.  D.  F. 
Sweetser,  Supt.  J.  E.  Sewell.  General  Office,  35  Congress  St.,  Boston. 

ROCHESTER,  N.  Y. 

MUNICIPAL  STATISTICS  AND  INFORMATION. 

Location. — Rochester  is  located  in  the  western  part  of  New 
York  State,  on  both  sides  of  the  Genesee  River,  7  miles  above  its 
mouth  in  Lake  Ontario.    It  is  the  capital  of  Monroe  County. 

Suburbs. — The  villages  of  Brighton  and  Charlotte  and  the  su- 
burban resorts,  Ontario  Beach,  Summitville,  Windsor  Beach,  Sea 
Breeze,  Irondequoit  Bay  and  Manitou  Beach  are  connected  with 
Rochester  by  street  railway  lines. 

Population. — The  population  in  1880  was  89,366,  and  in  1890, 
133,896,  an  increase  of  50  per  cent.  The  population  by  the  state 
census  of  1892  was  144,834.  The  population  of  the  two  suburban 
villages  named  was,  in  1880,  1,160,  and  in  1890,  1,635,  an  increase 
of  41  per  cent.  Local  estimates  place  the  total  present  population  of 
the  city  and  suburbs  at  about  175,000. 

Railroad  Connections. — The  New  York  Central  &  Hudson  River 
R.  R.,  with  its  branch  and  leased  lines,  the  New  York,  Lake  Erie  & 
Western  R.  R.,  the  Lehigh  Valley  R.  R.,  the  Western  New  York 
&  Pennsylvania  R.  R.,  and  the  Buffalo,  Rochester  &  Pittsburgh  R. 
R.  are  the  principal  railroad  systems  entering  Rochester.  The  city 
is  also  on  the  Erie  Canal. 

Manufacturing  and  Commercial  Interests. — Rochester  has  a  large 
trade  with  Canada  in  coal,  and  with  all  parts  of  the  country  in  garden 
seeds,  fruits,  plants  and  trees.  A  capital  of  about  $46,000,000  is  em- 
ployed in  the  various  manufacturing  industries  of  the  city,  the  prin- 
cipal productions  being  clothing,  beer  and  other  malt  liquors,  boots 
and  shoes,  safes,  lumber,  patent  medicines,  furniture,  carriages  and 
wagons,  flour,  tobacco,  cigars  and  cigarettes.  About  32,000  hands 
are  employed  in  these  industries,  receiving  in  wages  about  $17,000,- 
000  per  annum,  and  the  value  of  the  manufactured  product  is  about 
$73,000,000  per  annum. 

Banking  Capital. — There  are  now  (1894)  2  national  banks  with  a 
combined  capital  and  surplus  of  about  $1,700,000;  8  state  banks,  with 
capital  and  surplus  of  about  $2,400,000;  2  trust  companies,  with  capi- 
tal and  surplus  of  about  $650,000;  3  savings  banks  with  surplus  of 
about  $1,800,000;  and  I  private  bank.  The  total  banking  capital  is 
approximately  $6,500,000,  equivalent  to  about  $49  per  capita. 

Assessed  Valuation. — The  assessed  valuation  of  real  estate  is 
(1893)  $97,206,085,  the  property  being  assessed  at  from  60  to  80  per 


cent,  of  its  real  value.  The  assessed  valuation  of  the  personal  prop- 
erty is  $6,676,967.  The  total  valuation  of  real  and  personal  property 
is  $103,883,052,  equivalent  to  about  $717  per  capita. 

Municipal  Debt. — The  municipal  debt  of  the  city  less  sinking 
funds  is  (1892)  $11,568,000,  equivalent  to  about  $80  per  capita. 

Tax  Rate. — The  tax  rate  is  (1892)  $15.26  per  $1,000. 

STREET  RAILWAY  SYSTEM-Descriptive. 

Rochester  covers  an  area  of  20  square  miles  and  is  divided  into 
two  nearly  equal  parts  by  the  Genesee  River  which,  in  its  passage 
through  the  city  and  suburbs,  descends  300  ft.  within  three  miles, 
and  has  three  perpendicular  falls  of  96,  26  and  84  ft.  respectively.  The 
first  is  in  the  heart  of  the  city  and,  in  common  with  the  others  about 
two  miles  below,  has  been  largely  utilized  for  manufacturing  purposes. 
This  enormous  water  power  has  greatly  promoted  the  growth  of 
the  city  and  must  remain  a  constant  and  vital  factor  in  its  develop- 
ment. At  right  angles  to  the  river,  the  city  is  traversed  by  Main 
Street,  its  geographical  and  business  center.  The  street  railway 
lines,  consisting  of  86  miles  of  track,  are  operated  throughout  by 
electricity.  The  service  is  admirable  and  the  routes  are  well  planned 
to  secure  the  business  arising  from  the  scattered  manufactories  and 
large  distances  in  the  city  proper.  Outside  of  city  limits,  lines  radiate 
to  the  environs  and  the  pleasure  resorts  and  beaches  on  Lake  Onta- 
rio. The  traffic  from  the  latter  source  is  a  local  feature  of  great 
importance,  and  during  the  pleasant  seasons  of  the  year  assumes 
enormous  proportions.    The  following  companies  operate  the  system: 

Rochester  Railway  Co  Owns  and  operates  77.45  miles. 

Rochester  Electric  Railway  Co. .  .  "       8.88  " 

Rochester  &  Irondequoit  Railroad  Co.  "  "      10.  " 

STREET  RAILWAY  SYSTEM -  Present  Companies. 

Rochester  Railway  Co. — Chartered,  Feb.  25,  1890,  for  99  years 
with  right  to  renewal.  Annual  meeting  third  Tuesday  in  Jan.  This 
is  a  consolidation  of  the  Rochester  City  &  Brighton  R.  R.  Co.  (in- 
corp.  May  31,  1862  under  N.  Y.  R.  R.  Act  of  1850),  the  Crosstown 
R.  R.  Co.,  and  the  South  Park  R.  R.  Co.  This  company  owns  and 
operates  the  entire  street  railway  system  of  the  city. 

Capital  Stock. — Common  stock,  authorized  and  issued,  $5,000,- 
000;  par  value  $100  per  share. 

Funded  Debt. — First  mortgage  gold  bonds,  authorized,  $3,000,- 
000;  issued,  $2,000,000;  in  escrow  (see  Note)  $1,000,000;  coupon,  but 
may  be  registered;  dated  Apr.  1,  1890,  due  1930;  denom.  $1,000;  int. 
5  p.  c,  payable  in  gold  Apr.  and  Oct.  at  office  of  Solicitors'  Loan  & 
Trust  Co.,  of  Philadelphia,  trustee  of  mortgage. 

Debenture  gold  bonds,  $600,000;  dated  Mar.  I,  1891,  due  1911, 
with  privilege  of  redemption  after  1901;  denom.  $500,  int.  6  p.  c, 
payable  Mar.  and  Sept.,  at  office  of  company. 

Second  mortgage  gold  bonds,  authorized,  $1,500,000,  issued 
$750,000,  in  escrow  (see  Note)  $750,000;  coupon,  but  may  be  registered ; 
dated  Oct.  4  1893,  due  Dec.  1,  1933;  denom.  $1,000;  int.  5  p.  c,  pay- 
able in  gold  June  and  Dec,  at  office  of  Security  Trust  Co.  of  Roches- 
ter, trustee  of  mortgage. 

Note. — $1,000,000  of  the  first  mortgage  bonds  are  held  in  escrow 
by  the  Solicitors  Loan  &  Trust  Co.  of  Philadelphia,  trustee,  to  retire, 
at  maturity,  $875,000  of  the  Rochester  City  &  Brighton  R.  R.  Co.'s 
first  mortgage  bonds,  as  follows:  $200,000,  7  p.  c. ,  due  Oct.  1,  1895; 
$500,000,  6  p.  c,  due  Jan.  I,  1902;  $175,000,  6  p.  c,  due  Apr.  I,  1919. 

$750,000  of  the  second  mortgage  bonds  are  held  in  escrow  by  the 
trustee  to  fund  or  retire  at  maturity  the  $600,000  of  debenture  bonds 
above  described.  The  remainder  of  the  second  mortgage  bonds 
($750,ooo)  have  been  issued  and  sold  to  pay  off  the  floating  debt. 

It  is  provided  in  the  first  mortgage  deed  that  the  sum  of  $25,000 
per  annum  from  the  net  earnings  shall  be  deposited  with  the  trustee 
for  a  sinking  fund. 

Franchises. — The  company's  franchises  are  perpetual  and  exclu- 
sive upon  the  streets  already  occupied  which  are  the  principal  ones 
in  the  city. 

Operation. — Year  ending  June  30, 


other  sources. 


Deductions  from  earnings. 

Interest  charges  

Taxes  

Accident  insurance.  .  . 


Net  income. 


Per  cent.  O.  E.  to  total  receipts  

Balance  Sheet. — Date  June  30,  1893. 
Assets. 

Cost  of  road   $8,673,559 

"    equipment....  610,471 

Current  assets   .  1.424 

Other  assets   171,000 


1892. 

1893. 

.  $683,358 

$798,761 

5,201 

17.065 

688,559 

815,827 

•  417,139 

430,083 

271,420 

385.744 

169,756 

191,309 

•  33.299 

35.685 

8,750 

.  68,365 

150,000 

207,690 

357.691 

60.5 

52.7 

Liabilities. 

Capital  Stock  

Funded  debt  

Bills  pay.  and  loans. 

Other  liabilities  

Profit  and  loss  


$5,000,000 
3,475,000 
612,500 
11,264 
357,691 


Total   9456,454       Total   9,456,454 
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Plant  and  Equipment. — Miles  of  main  line  43,85,  of  second  track 
31.58,  of  sidings  2.02,  total  track  (electric)  77.45.  Gauge,  4  ft.  in. , 
50  miles  78  lb.  girder  rail  construction,  26.5  miles  T  rail  construction, 
32  miles  of  paved  streets;  24  horses,  151  motor  cars,  60  trail  cars, 
3,000  h.  p. station  plant.  Gen.  Elec.  and  West,  dynamos  and  motors. 
Approximate  value  real  estate  and  buildings,  $450,000. 

Officers.— Pres.  &  Gen.  Man.  John  N.  Beckley,  V.  Pres.  Benj. 
Graham  (44  Pine  St.,  New  York),  Treas.  Frederic  P.  Allen,  Sec.  Chas. 
A.  Williams,  Supt.  Wm.  Rosborough,  Ch.  Engr.  Geo.  W.  Howard, 
Elecn.  Alfred  Green.    General  office,  267  State  St. 

BUFFALO,  N.  Y. 

MUNICIPAL  STATISTICS  AND  INFORMATION. 

Location. — Buffalo  is  situated  in  the  western  part  of  New  York 
State,  at  the  confluence  of  the  Niagara  River  with  Lake  Erie.  It  is 
the  county  seat  of  Erie  County. 

Suburbs. — The  city  of  Tonawanda  is  eleven  miles  north  of 
Buffalo,  and  is  connected  with  the  latter  by  street  railway  lines. 

Population. — The  population- in  1880  was  155,134,  and  in  1890, 
255,664,  an  increase  of  65  per  cent.  The  population  of  Tonawanda 
in  1880  was  3,864,  and  in  1890,  7,145,  an  increase  of  85  per  cent.  The 
total  present  population  of  the  city  and  suburbs  is  approximately 
275,000. 

Railroad  and  Steamship  Connections. — The  New  York  Central 
R.  R.,  the  West  Shore  R.  R.,  the  Lake  Shore  &  Michigan  Southern 
R.  R.,  the  New  York,  Chicago  &  St.  Louis  R.  R.,  the  Buffalo,  Roches- 
ter &  Pittsburgh  R.  R.,  the  Western  New  York  &  Pennsylvania  R.  R., 
the  Lehigh  Valley  R.  R.,  and  the  Michigan  Central  R.  R.  terminate 
at  Buffalo,  and  make  it  one  of  the  important  railroad  centers  of  the 
country.  The  Grand  Trunk  R.  R.  reaches  Niagara  Falls,  and  fur 
nishes  another  outlet  to  the  North  and  West.  The  city  is  also  con 
nected  with  all  ports  on  the  Great  Lakes  by  regular  lines  of  freight 
and  passenger  steamers. 

Manufacturing  and  Commercial  Interests. — A  capital  of  about 
$70,000,000  is  employed  in  the  various  manufacturing  industries  of 
the  city,  the  principal  productions  being  manufactured  iron,  steel, 
machinery,  agricultural  implements,  carriages  and  wagons,  tobacco, 
boots  and  shoes,  furniture,  glucose,  vessels,  cooperage,  bricks, 
packed  and  dressed  meats  and  other  slaughter  house  products,  malt 
liquors,  lumber,  clothing,  leather,  soap  and  candles,  flour,  patent 
medicines  and  compounds.  Buffalo  handles  an  immense  amount  of 
grain  and  flour,  livestock,  coal,  lumber,  iron  and  steel,  its  lake  and 
railroad  connections  making  it  an  important  distributing  point.  About 
50,000  hands  are  employed  in  the  manufacturing  industries,  receiv- 
ing in  wages  about  $25,000,000  per  annum,  and  the  value  of  the 
manufactured  product  is  about  $100,000,000  per  annum. 

Banking  Capital. — There  are  now  (1894)  2  national  banks  with  a 
combined  capital  and  surplus  of  about  $1,000,000;  17  state  banks, 
with  capital  and  surplus  of  about  $8,000,000;  1  trust  company,  with 
capital  and  surplus  of  about  $50,000;  and  5  savings  banks  with  sur- 
plus of  about  $5,000,000.  The  total  banking  capital  is  approximately 
$14,000,000,  equivalent  to  about  $53  per  capita. 

Assessed  Valuation. — The  assessed  valuation  of  real  estate  is 
(1892)  $183,254,870,  the  property  being  assessed  at  about  65  to  70  per 
cent,  of  its  real  value.  The  assessed  valuation  of  the  personal 
property  (1892)  was  $13,829,910.  The  total  valuation  of  real  and 
personal  property  in  1893  was  $208,665,620,  equivalent  to  $820  per 
capita. 

Municipal  Debt. — The  municipal  debt  of  the  city  less  sinking 
funds  is  (1894)  $11,178,734,  equivalent  to  $44  per  capita. 
Tax  Rate. — The  tax  rate  is  (1893)  $20.92  per  $1,000. 

STREET  RAILWAY  SYSTEM-Descriptive. 

The  street  railway  lines  of  Buffalo  originate  in  the  extremely 
small  business  district  of  the  city,  and  thence  branch  out  north  and 
east  over  an  unusually  large  residential  area,  triangular  in  shape  and 
containing  a  large  number  of  small  homes.  Main  Street,  the  prin- 
cipal thoroughfare  into  which  all  the  cars  turn  at  various  points, 
divides  the  city  into  two  sections,  locally  called  the  East  Side  and  the 
West  Side.  The  arrangement  of  the  lines  which  are  now  being  ex- 
tended in  several  directions,  is  such  that  the  traffic  is  necessarily 
large,  and  will  greatly  increase  under  the  stimulus  of  electric  motive 
power  now  being  introduced  over  the  entire  system.  Until  within 
the  last  two  years  the  service  has  been  inadequate  to  the  needs  of  a 
rapidly  growing  city,  and  the  facilities  have  been  heavily  taxed. 
With  the  development  of  the  immense  water  power  at  Niagara  Falls, 
and  the  consequent  stimulus  given  to  manufacturing  industries  in 
Western  New  York,  it  is  believed  that  the  growth  of  Buffalo  within 
the  next  few  years  will  be  unprecedented.  There  are  numerous  and 
unusually  beautiful  parks  in  various  pares  of  the  city,  and  the 
pleasure  travel  in  summer  is  an  important  source  of  revenue.  The 
recent  financial  depression  has  had  less  effect  on  the  prosperity  of 
Buffalo  and  its  street  railway  system  than  in  many  other  places,  as 
will  be  seen  from  the  financial  statement  below.  The  street  railway 
mileage  is  controlled  by  the  Buffalo  Railway  Co.,  as  follows: 

Owns.  Controls. 

Buffalo  Railway  Co   69.61  128.61 

Crosstown  Street  Railway  Co   59. 

Total   128.61  128.61 


STREET  RAILWAY  SYSTEM.— Present  Companies. 

Buffalo  Railway  Co. — Chartered,  Nov.  22,  1890,  for  999  years. 
Annual  meeting  third  Tuesday  in  November.  This  is  a  consolidation 
of  The  Buffalo  Street  R.  R.  Co.,  The  Buffalo  East  Side  Street  Ry. 
Co.,  and  The  West  Side  Street  Ry.  Co. 

Capital  Stock. — Common  stock,  authorized,  $6,000,000;  issued 
and  outstanding  (April,  1894),  $5,370,500;  par  value  $100  per  share. 

Funded  Debt. — First  consolidated  mortgage  bonds,  authorized, 
$5,000,000,  issued,  $3,500,000,  in  escrow,  $1,500,000  (see  Note); 
coupon,  but  may  be  registered;  dated  Feb.  1,  1891,  due  1931;  denom. 
$1,000;  int.  5  p.  c,  payable  Feb.  and  Aug.,  at  office  of  the  com- 
pany in  Buffalo;  trustee  of  mortgage,  Solicitors'  Loan  &  Trust  Co. 
of  Philadelphia. 

Note. — The  unissued  consolidated  mortgage  bonds  ($1,500,000) 
are  reserved  in  the  hands  of  the  trustee  to  retire  the  following  prior 
liens  on  the  properties  of  constituent  companies: 

Buffalo  Street  R.  R.  Co.  first  mortgage  bonds,  authorized  and 
issued,  $150,000;  due  May  1,  1899;  int.  7  p.  c,  payable  May  and  Nov. 
Second  mortgage  bonds,  authorized  and  issued  $650,000;  due  July  1, 
1905;  int.  7  and  6  p.  c,  payable  in  Jan.  and  July. 

Buffalo  East  Side  Street  Ry.  Co.  first  mortgage  bonds,  author- 
ized and  issued,  $300,000;  due  June  1,  1904;  int.  7  p.  c,  payable  in 
June  and  Dec.  Second  mortgage  bonds,  authorized,  $300,000;  is- 
sued, $293,500;  due  Sept.  1,  1912;  int.  6  p.  c,  payable  March  and 
Sept. 

Six  real  estate  mortgages,  6  p.  c. ,  $106,500. 
Seven  purchase  money  mortgages,  6  p.  c,  $20,257. 

Operation. — Consolidated  report  Buffalo  Ry.  Co.,  and  Crosstown 
Street  Ry.  Co.,  for  year  ending  Mar.  31,  1893  1894 

Receipts  from  passengers  $1,280,361  $1,480,661 

"       other  sources   25,292  25,833 

total   1,305,653  1,506,494 

Operating  expenses   825.294  886,261 


Earnings  from  operation   480,359 

Deductions  from  earnings. 

Interest   320,598 

Taxes   60,444 


Surplus   99,317 


620,233 

356,460 
87,377 

176,396 

418,507 
59-85 

Balance  Sheet. — Buffalo  Railway  Co.,  dated  Mar.  31,  1894. 
Assets.  Liabilities. 

Cost  of  road   $8,607,354    Capital  stock   $5,370,500 

"      equipment   2,533,669    Funded  debt   5,020,257 

Current  assets   52,399    Bills  payable   524,492 

Other  assets   355,ooo    Other  liabilities.  .. .  274,129 

Profit  and  loss  (surplus)  359,044 


Total  surplus  account   242,112 

Per  cent.  O.  E.  to  total  receipts   64.46 


Total   $11,548,422    Total   $11,548,422 

Plant  and  Equipment. — Miles  of  main  line  owned  43.94,  of 
second  track  24.79,  of  sidings  .89,  total  track  owned  69.61.  controlled 
and  operated  128.61.  Gauge,  4  ft.  %yz  in.;  52  lb.  to  93  lb.  girder  rail; 
400  horses,  28  horse  cars,  120  motor  cars,  97  trail  and  open  cars, 
Lake  Erie  engines,  Gen.   Elec.  dynamos  and  motors. 

Officers.— Pres.  Henry  M.  Watson,  V.  Pres.  &  Gen.  Man.  H.  H. 
Littell,  Sec.  &  Treas.  Jos.  S.  Baecher,  Supt.  F.  O.  Rusling.  General 
office,  178  Main  Street. 


Crosstown  Street  Railway  Co.  of  Buffalo,— (Operated  by 
Buffalo  Railway  Co.)  Chartered,  February,  I,  1890.  Annual  meeting, 
third  Tuesday  in  November.    This  road  is  not  yet  fully  constructed. 

Capital  Stock. — Common  stock,  authorized,  $3,000,000,  issued 
and  outstanding  (Apr.,  1894),  $1,662,000,  all  in  treasury  of  the  Buffalo 
Ry.  Co. 

Funded  Debt. — First  mortgage  bonds,  authorized.  $3,000,000 
issued  $1,662,000;  coupon,  but  may  be  registered;  dated  May  r,  1892, 
due  1932;  denom.  $1,000;  int.  5  p.  c,  payable  May  and  Nov.  at  office 
of  Metropolitan  Trust  Co.  of  New  York,  trustee  of  mortgage.  These 
bonds  are  guaranteed  by  the  Buffalo  Ry.  Co. 

Operation. — Included  in  statement  of  Buffalo  Ry.  Co.  (which 

see). 

Balance  Sheet. — Date  Mar.  31,  1894. 

Assets.  Liabilities. 

Cost  of  road  $3,052,969    Capital  stock  $1,662,000 

"    equipment....       278,628    Funded  debt   1,662,000 

Current  assets   142,437    Bills  payable   34»ooo 

Other  liabilities   56,571 

Profit  and  loss  (surplus)  59,463 


Total   3,474,034    Total...   3,474,034 

Plant  and  Equipment. — Miles  of  main  line  owned  ,  of  second 
track  ,  total  track  (electric),  59.  Gauge,  4  ft.  8J^  in.;  67  to  93 
lb.  girder  rail;  90  motor  cars;  Gen.  Elec.  motors. 

Officers.— Pres.  &  Gen.  Man.  H.  H.  Littell,  Sec.  &  Treas.  Jos. 
S.  Baecher,  Supt.  F.  O.  Rusling  General  office,  178  Main  St.,  with 
Buffalo  Ry.  Co. 
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The  Lunkenheimer  Co.,  of  Cincinnati, 
mentions  gate  valves. 

The  H.  W.  Johns  Manufacturing  Co., 
of  New  York,  has  a  change. 

The  Trenton  Iron  Co.,  of  Trenton,  N. 
J.,  adverilses  its  cable  ropes. 

The  E.  T.  Burrowes  Co.,  of  Portland. 
Me.,  mentions  Its  car  curtains. 

C.  J.  Field,  of  New  York,  consulting 
electrical  engineer,  has  a  card. 

The  Complete  Electric  Construction 
Co.,  of  New  York,  makes  a  change. 

Field  &  Beattie,  of  New  York,  en- 
gravers and  electrotypers,  have  a  card. 

The  Siemens  Halske  Co.,  of  America, 
of  Chicago,  makes  an  extensive  change. 

The  Wakefield  Electrical  Engineer- 
ing Co.,  or  Philadelphia,  Pa.,  has  a  card. 

The  C.  &  G.  Cooper  &  Co.,  of  Mr,.  Ver- 
non, O.,  advertises  Its  engines  this  month. 

Samuel  Lewis,  of  Brooklyn,  N.  Y..  de- 
scribes and  illustrates  his  wood  matting. 

The  Railway  Equipment  Co.,  of  Chica- 
go, specially  mentions  Its  track  brooms. 

A.  B  Wetmore,  of  New  York,  mentions 
his  business  in  lumber  for  car  builders' 
use. 

The  Veneer  Seating  &  Church  Furni- 
ture Co  ,  of  Brooklyn,  advertises  its  busl 
ness. 

Julius  Meyer,  ot  New  York,  contractor 
and  engineer  for  street  railroads,  has  a 
card. 

The  U.  S.  Wire  Mat  Co.,  of  Decatur, 
111.,  presents  the  merits  of  its  wire  mat- 
ting. 

The  B.  A.  Crawford  Manufacturing 
Co.,  of  Pittsburgh,  Pa.,  takes  a  page  this 
month. 

The  North  Western  Land  &  Coal  Co., 
of  Boston,  advertises  a  coal  saving  com- 
pound. 

The  Jackson  &  Sharp  Co.,  Ot  Wilming- 
ton, Del.,  builders  of  street  railway  cars, 
have  a  page. 

The  Barney  &  Smith  Car  Co.,  of  Day- 
ton. O.,  advertises  street  railway  cars  of 
all  descriptions. 

THE  LEWIS  &  FOWLEB  MANUFACT- 
URING CO.,  of  Brooklyn,  N.  Y.,  presents 
the  claims  of  Its  patent  stove  box  and 
street  car  heater,  and  Its  patent  electric 
snow  sweeper.  It  also  devotes  consider- 
able space  to  the  merits  of  Its  passen- 
ger register,  and  publishes  a  list  of  Its 
patents  thereon,  with  a  warning  against 
Infringement  thereof. 
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acme  n  ts— Con  tinned. 


&HiJ^4iL  En»ne  Co..  of  Erie,  Pa., 
gives  some  fact/f  very  flattering  to  Its 
type  of  engines.^ 

iShtsb^gh  Steel  Hollow  Ware 
Pa.,  advertises 


The  Fiberite  Co..  of  Mechanlcvllle, 
N.  Y.,  has  a  page  devoted  to  its  Insulat- 
ing appliances. 

The  Dorner  &  Dutton  Manufacturing 
Co.,  of  Cleveland,  gives  a  view  of  its  solid 
forged  motor  truck. 

The  International  Register  Co..  of 
Chicago,  illustrates  its  "Aluminum"  and 
"Portable"  fare  registers. 

The  Lithograph  Street  Car  Ticket 
Co..  of  Cleveland,  O.,  has  a  page  Illus- 
trative of  its  specialty. 

J.  D.  Murray,  of  New  Brunswick,  N.  J., 
contractor  and  street  railway  builder, 
advertises  his  business. 

The  Field  Engineering  Co..  of  New 
York,  again  advertises  the  Lake  Erie  En- 
gineering Co.'s  engines. 

Robert  A.  Keasbey,  of  New  York,  con- 
tinues to  present  good  reasons  for  the 
use  of  magnesia  covering. 

The  Laclede  Car  Co.,  of  St.  Louis, 
presents  a  cur,  of  a  car  supplied  to  the 
Philadelphia  Traction  Co. 

Louis  Pfingst,  of  Boston,  advertises 
his  car  fender,  recently  adopted  by  the 
Brooklyn  City  Railroad  Co. 

The  New  Castle  Car  Manufacturing 
Co  ,  of  New  Castle,  Pa.,  presents  a  page 
notice  of  its  cars  In  this  issue. 

The  Steel  Motor  Co.,  of  Cleveland, 
this  month  gives  a  price  list  of  a  quantity 
of  its  electric  railway  supplies.- 

P.  Pryibil,  of  New  York,  manufacturer 
of  wood  working  machinery  addresses  a 
few  arguments  to  car  builders. 

The  California  Wire  Works,  of  San 
Francisco,  presents  a  hair  page  notice  of 
Its  business  in  cable  ropes,  etc. 

Bevin  Brothers  Manufacturing  Co..  of 
East  Hampton,  Conn.,  have  an  adver- 
tisement of  their  rotatmg  gODg. 

The  Euphrat  Life  Saving  Car  Fender 
Co  .  of  New  York,  has  a  lull  page  con- 
cerning its  life  protecting  device. 

The  Billings  &  Spencer  Co.,  ot  Hart- 
ford, Conn.,  this  month  devotes  a  half 
pag  e  to  its  pa  tpnt  commut  ator  bars. 

William  Sellers  &  Co.,  Incorporated, 
of  Philadelphia,  enumerate  tbeir  appli- 
ances for  the  equipment  of  power  houses. 

The  General  Electric  Co..  of  Boston 
and  New  York,  makes  a  change,  as 
usual,  giving  additional  testimony  to  the 
exceller.ee  of  its  apparat  us. 

The  Stanwood  Manufacturing  Co.,  Of 
Chicago,  has  two  pages  devoted  to  ^lus- 
trations and  a  detailed  description  of  the 
"Stanwood  Steel  Step." 

The  Fulton  Truck  ft  Foundry  Co.,  of 
Cleveland  and  Mansfield,  O.,  formerly 
the  Fulton  Foundry  Co.,  has  a  notice  of 
Its  single  and  double  truck  "Imperial." 

Taylor,  Dee  &  Mack,  of  Chicago,  suc- 
cessors to  Taylor.  Goodhue  &  Ames,  pre- 
set the  claims  of  the  Burton  electric 
heater,  for  which  they  are  the  selling 
agents. 

The  J.  W.  Fowler  Car  Co.,  of  Ellza- 
bethport,  N,  J.,  takes  two  extra  pages  in 
this  issue,  in  which  it  gives  a  view  of  it  s 
extensive  works,  and  also  draws  atten- 
tion to  two  snow  sweepers  of  its  manu- 
facture. 


A  directory  of  the  American  and 
State  Street  Railway  Associations  will 
he  found  on  page  26, 
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A.  H.  ENGLUND,  Sec'y  and  Manager. 


THE  INTERNATIONAL  REGISTER  CO., 


M  ANUF  ACTURERS  OF 


Stationary  and  Portable  Fare  Registers. 


•THE  ALUMINUM" 


Stationary  Register. 


THE  ALUMINUM. 


THE 


An  Ideal  Fare  Register,  embracing  all  the 
valuable  improvements  of  a  modern  registering 
device.  It  has  a  7^  inchs  troke  and  is  made 
with  satin  finished  aluminum  dials. 

Our  experience  in  the  manufacture  of  port- 
able registers  has  enabled  us  to  produce  in  this 
device  a  mechanism,  that  for  simplicity,  ac- 
curacy and  durability,  will  stand  unequaled. 

Sample  Register  will  be  sent  on  trial,  free 
of  charge. 


Pratt  Portable  Register. 


Our  Improved  Portable  Machine  has  been  adopted  by 
over  60  prominent  street  railways,  among  them  the  West 
Chicago  Street  Railroad  Company. 

It  is  pronounced  by  all  users  the  most  perfect  device 
of  its  kind  ever  produced.  The  excellence  of  workman- 
ship and  simplicity  of  mechanism  make  it  thoroughly 
accurate  and  reliable.  It  does  not  get  out  of  order,  and 
repairs  from  wear  and  tear  are  reduced  to  a  minimum. 

It  is  the  lightest  and  most  convenient  Portable  Regis- 
ter on  the  market. 


THE  PORTABLE. 


For  prices  and  full  particulars,  address 

THE  INTERNATIONAL  REGISTER  CO., 

300-302  Dearborn  St.,  CHICAGO,  ILL. 


January,  1894.] 
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BARNEY  &  SMITH  CAR  CO, 


UNEQUALLED  FACILITIES 


FOR  BUILDING 


ELECTRIC,  CABLE  AND  HORSE 


CAftS 


LARGE  ORDERS  CAN  BE  FILLED  PROMPTLY. 

15,000,000  Feet  Air  Dried  Lumber  in  Stock. 
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WADDELL  ENTZ  CO, 

Invites  the  Attention  of  Practical  Street 
Railroad  Men  to  its 

STORAGE  BATTERY  CARS 

NOW  IIV 

SUCCESSFUL  OPERATION 

IN   NEW  YORK  CITY. 


These  ears  have  been  running  in  regular  serviee  on  schedule 

time  for  several  months  past. 


RELIABLE  SERVICE. 

FREEDOM   FROM  ALL  NOISE. 
PERFECT  CONTROL. 

ECONOMICAL  OPERATION. 


For  Further  particulars  Apply  at  the  General 
Offices  of  the  Company. 

203  Broadway,  New  York. 

J.  A.  MACHADO,  Secretary. 
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Crawford,  R.  A  ,  Manufacturing  Co.,  Pittsburgh,  Pa. .  .  30 

Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J  xxx 

Cutter  Electrical  &  Mfg.  Co.,  Philadelphia,  Pa   29 

Davis,  I.  B.,  &  Son,  Hartford,  Conn   59 

Davis,  W.  S.,  &  Sons,  Concord,  N.  H  vn 

Davis  Car  Shade  Co.,  Portland,  Me  vn 

Day,  Josiah  F.,  New  York   29 

Delaware  Hard  Fibre  Co.,  Wilmington,  Del   vn 

Devoe,  F.  W.,&  Co.,  New  York  xxxvn 

DeWitt,  E.  F.,  &  Co.,  Lansingburgh,  N.  Y  104 

Dick,  Kerr  &  Co.,  London,  Eng   64 

Dickson  Manufacturing  Co.,  Scranton,  Pa   88 

Dixon,  Joseph,  Crucible  Co.,  Jersey  City,  N.  J   28 

Dorner  &  Dutton  Manufacturing  Co.,  Cleveland,  0.27,115 


Eastern  Electric  Cable  Co.,  Boston,  Mass   27 

Eddy  Electric  Manufacturing  Co.,  Windtor,  Conn  xli 

Electric  Railway  Equipment  Co.,  Cincinnati,  O   70 

Electric  Storage  Battery  Co.,  The,  Philadelphia, Pa.  . .  41 

Ellis  Car  Co.,  Amesbury,  Mass  117 

Eppley,  Francis  M.,  New  York   44 

Euphrat  Life  Saving  Car  Fender  Co.,  New  York   33 

Falls  Rivet  &  Machine  Co.,  Cuyahoga  Falls,  O   99 

Fiberite  Co.,  The,  Mechanicville,  N.  Y   39 

Field  &  Beattie,  New  York  ,   28 

Field,  C.  J.,  New  York   35 

Field  Electric  Car  Life  Guard  Co.,  Boston,  Mass  100 

Field  Engineering  Co.,  New  York   35 

Fishkill  Landing  Mach.  Co.,  Fishkill-on-Hudson,  N.  Y .  25 

Fitzgerald-Van  Dorn  Co.,  The,  Lincoln,  Neb   47 

Fleming,  W.  R.,  &  Co.,  New  York   57 

Floyd,  James  R.,  &  Sons,  New  York   66 

Fowler,  Geo.  L.,  New  York   71 

Fowler,  J.  W.,  Car  Co.,  Elizabethport,  N.  J  .  .  78A,  78B,  122 

Frost  Veneer  Seating  Co.,  New  York   44 

Fuel  Economizer  Co.,  The,  Matteawan,  N.  Y   58 

Fulton  Truck  &  Foundry  Co.,  Cleveland,  O  xlii 

General  Electric  Co.,  Boston  and  New  York. . .  .xliii,  xliv 

General  Incandescent  Arc  Light  Co.,  New  York   xiv 

Genett  Air  Brake  Co.,  New  York  and  Chicago,  111. ...  123 

Globe  Iron  Works,  New  York  *   73 

Goubert  Manufacturing  Co.,  The,  New  York   56 

Grant,  J.  A.,  &  Co.,  Boston,  Mass   50 

Green,  H.  N.,  New  York   45 

Groetzinger,  A.,  &  Sons,  Allegheny  Pa  104 

Habirshaw  Wire,  Yonkers,  N.  Y  xxxiv 

Hallo  well,  Eli  B.,  &  Co.,  Philadelphia,  Pa  vn 

Hampson,  Edw.  P.,  &  Co   v 

Harrington,  Edwin,  Son  &  Co.,  Incorporated,  Phila- 
delphia, Pa   57 

Harrington,  Robinson  &  Co.,  Boston,  Mass   28 

Harrisburg  Foundry  &  Machine  Co.,  Harrisburg,  Pa. .  57 

Hathaway,  Alfred  G,  Cleveland,  O   87 

Hazard  Manufacturing  Co.,  Wilkesbarre,  Pa   84 

Heine  Safety  Boiler  Co.,  St.  Louis,  Mo   56 

Higgins,  Edward  E.,  New  York   79 

Hoffmann  &  Billings  Mfg.  Co.,  Milwaukee,  Wis   47 

Hooven,  Owens  &  Rentschler  Co.,  Hamilton,  0   51 

Hoppes  Manufacturing  Co.,  The,  Springfield,  0   56 

Hunt,  C.  W.,  Co.,  New  York  106 

Hutchinson,  A.  J.,  New  York   71 

Ide,  A.  L.,  &  Son,  Springfield,  111   42 

International  Register  Co.,  The,  Chicago,  111   n 

Jackson  &  Sharp  Co.,  Wilmington,  Del  xxxn 

Jarvis  Engineering  Co.,  Boston,  Mass  47,  69 

Johns,  H.  W.,  Manufacturing  Co.  New  York   81 

Johnson  Co.,  Johnstown,  Pa   63 

Jones'  Sons,  J.  M.,  West  Troy,  N.  Y  12J 

Jonson  Engineering  &  Foundry  Co.,  New  York   60 

Keasbey,  Robert  A.,  New  York  ior 

Keithley,  H.  R.,  Chicago,  111  100 

Kuhlman,  G.  C,  Co.,  Cleveland,  0  105 

"  L.  P.  &  D.  "  Transmitter  Co.,  Montpelier,  Vt  vn 

Laclede  Car  Co.,  St.  Louis,  Mo  108,  109 

Lake  Erie  Engineering  Co.,  Buffalo,  N.  Y   35 


EDWARD  P.  HAMPSON. 


WILLIAM  F.  HARING. 


EDWARD   P.   HAMPSON   «£  CO., 

ENGINEERS   AND  CONTRACTORS, 

36  CORTLANDT  STREET,  NEW  YORK. 

Make  a  Specialty  of  Equipping  and  Installing  High  Class  Steam  Power  Plants  for  Electric  Lighting  and  Electric  Railway  Work. 

Over  3,201)  Engines  In  U>e  in  all  Parts  or  1  he  World. 
Correspondence  and  an  Opportunity  to  Estimate  Solicited.  Over  Thirty  Years'  Practical  Experience. 
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Lake,  J.  H.  &  D.,  Co.,  Massillon.  0   66 

Lamokin  Car  Works,  Philadelphia  and  Chester,  Pa..  .104 

Lane  &  Bodley  Co.,  The,  Cincinnati,  O  '   47 

Lewis  &  Fowler  Girder  Rail  Co.,  The,  Brooklyn,  N.  Y.  62 
Lewis  &  Fowler  Mfg  Co.,  Brooklyn, 

N.  Y  61,  91,  92,  93,  94,  120 

Lewis.  Samuel,  Brooklyn,  N.  Y  .  .  . .  xxxvm 

Link-Belt  Engineering  Co.,  Nicetown,  Pa   44 

Lithograph  Street  Car  Ticket  Co.,  The,  Cleveland,  O.  34 

Lobdell  Car  Wheel  Co.,  Wilmington,  Del  vn 

Lunkenheimer  Co.,  Cincinnati,  O ....   71 

McCarthy,  F.  E.,  &  Co.,  Boston,  Mass   28 

McClure,  Chas.  L.,  New  York   vi 

McEwen,  J.  H.,  Mfg.  Co.,  Ridgway,  Pa  '53 

McGuire  Manufacturing  Co.,  Chicago,  111   77 

Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y   50 

McKinney,  William  M.,  New  York   79 

Mailloux,  C.  O.,  New  York   70 

Meaker  Manufacturing  Co.,  Chicago,  111   97 

Mertes,  A.,  Manufacturing  Co.,  Allegheny,  Pa   25 

Meyer,  Julius,  New  York   31 

Millers  Falls  Co.,  Aew  York  xiv 

Moore,  Alfred  F.,  Philadelphia,  Pa   46 

Morse,  C.  D.,  Car  Mfg.  Co.,  Millbury,  Mass  107 

Morse,  Williams  &  Co.,  Philadelphia,  Pa   42 

Mowatt's  Detective  Service,  Cleveland,  0   28 

Mundt  &  Sons,  New  York   41 

Munson,  Charles,  Belting  Co.,  Chicago,  111   45 

Murphy,  T.  J.,  &  Co.,  New  York   x 

Murray,  J.  D.,  New  Brunswick,  N.  J   31 

National  Railroad  Detective  Agency,  Newark  N.  J  .  .  .  26 
Neftel,  O'Connor  &  Co.,  Incorporated,  New  York.  .  .  26 
New  Castle  Car  Manufacturing  Co.,  New  Castle,  Pa. .  38 

New  Haven  Car  Register  Co.,  New  Haven,  Conn   89 

New  Process  Raw  Hide  Co.,  The,  Syracuse,  N.  Y   83 

New  York  Electrical  Works,  New  York   83 

New  York  Equipment  Co.,  New  York   25 

New  York  Insulated  Wire  Co.,  New  York  101 

Newburyport  Car  M'f'g.  Co.,  Newburyport,  Mass  104 

North  Western  Land  &  Coal  Co.,  Boston,  Mass   40 

Nuttall,  R.  D.,  Co.,  Allegheny,  Pa   81 

Okonite  Co.  (Ltd.),  The,  New  York  xxix 

Otis  Brothers  &  Co.,  New  York   90 

Otto  Gas  Engine  Works,  Philadelphia,  Pa   55 

Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa  xxvm 

Payne,  B.  W.,  &  Sons,  Elmira,  N.  Y   53 

Peckham  Motor  Truck  &  Wheel  Co.,  Kingston,  N.Y. .  75,  76 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa   65 

Pepper  &  Register,  Philadelphia,  Pa   69 

Pfingst,  Louis,  Boston,  Mass   32 

Philadelphia  Engineering  Works  (Ltd.),  Phila.,  Pa.  ...  41 

Phoenix  Iron  Works,  Cleveland,  O   57 

Phosphor  Bronze  Smelting  Co.,  Philadelphia,  Pa   41 

Pierce  &  Miller  Engineering  Co.,  New  York   50 

Pitt,  Wm.  R.,  Composite  Iron  Works,  New  York   45 

Pittsburgh  Steel  Hollow  Ware  Co.,  Allegheny  City,  Pa.  43 

Porter,  H.  K.,  &  Co.,  Pittsburgh,  Pa  103 

Pressure  Plate  Switch  Co.,  The,  Brooklyn,  N.  Y  .  .  xxxix 

Pryibil,  P.,  New  York   42 

Pullman's  Palace  Car  Co.,  Chicago,  111  116 

Railway  Equipment  Co.,  Chicago,  111   80 

Railway  Register  Manufacturing  Co.,  New  York   95 

Ralston  &  Henry,  Philadelphia,  Pa   28 

Reed  &  McKibbin,  New  York   69 

Reliable  Detective  Agency,  The,  New  York   26 

Reliable  Manufacturing  Co.,  The,  Boston,  Mass  102 

Reliance  Gauge  Co.,  Cleveland,  0   80 

Robins  Life  Guard  &  Mfg.  Co.,  Philadelphia,  Pa  101 

Robinson  Electric  Truck  &  Supply  Co.,  Boston,  Mass.  74 

Roebling's,  John  A.,  Sons  Co.,  Trenton,  N.  J   87 

Rosenbaum,  Wm.  A.,  New  York   .xxxv 


Safety  Car  Heating  &  Lighting  Co.,  New  York  100 

St.  Louis  Car  Co.,  St.  Louis,  Mo  89,  112,  113 

St.  Louis  Register  Co.,  St.  Louis,  Mo   96 

Scarritt  Furniture  Co.,  St.  Louis,  Mo...  107 

Schaffer,  J.  T.,  Manufacturing  Co.,  Rochester,  N.  Y..  71 

Scott,  Charles,  Spring  Co.,  Philadelphia,  Pa   67 

Sellers,  William,  &  Co.,  Incorp.,  Philadelphia,  Pa   56 

Shawmut  Fuse  Wire  Co.,  Boston,  Mass   45 

Sheppard  Manufacturing  Co.,  Louisville,  Ky   72' 

Shook,  Anderson  Manufacturing  Co.,  Pittsburgh,  Pa..  54 

Shriver,  T.,  &  Co.,  New  York   57 

Shultz  Belting  Co.,  St.  Louis,  Mo   44 

Siemens  &  Halske  Electric  Co.,  of  America,  Chicago,  111.  29 

Simplex  Electrical  Co,  Boston,  Mass   27 

Sjoberg,  J.  P.,  &  Co.,  New  York  103 

Smith,  Edward  &  Co.,  New  York  xxxm 

Smith,  Josephine  D.,  New  York   68- 

Smith,  Thos.  &  Wm.,  Newcastle-on-Tyne,  England  ....  85 
Societe  Anonyme   Industrielle   des  Establissements 

Arbel,  Rive-de-Gier  (Loire), France  xli 

Southwark  Foundry  &  Machine  Co.,  Philadelphia,  Pa.  52 

Standard  Index  &  Register  Co.,  New  York   9S 

Standard  Paint  Co.,  New  York   44 

Standard  Railway  Supply  Co.,  Chicago,  111   11 

Stanwood  Manufacturing  Co.,  Chicago,  111  36,  37 

steam  Gauge  &  Lantern  Co.,  Syracuse,  N.  Y.   69. 

Stearns  Manufacturing  Co.,  Erie,  Pa   53. 

Steel  Motor  Co.,  Cleveland,  O   83 

Steel  Rail  Supply  Co.,  New  York  ,.  25 

Stephenson,  John,  Co.,  Limited,  New  York  126 

Sterling  Supply  Co.,  New  York  xxxi 

Stirling  Co.,  The,  Chicago,  111   59- 

Sturtevant,  B.  F.,  &  Co  ,  Boston,  Mass   55 

Taylor,  Dee  &  Mack,  Chicago,  111  xxxvm 

Taylor  Electric  Truck  Co.,  Troy,  N.Y......   74 

Time  Transfer  Printer  Mfg.  Co.,  Pittsburgh,  Pa   9a 

Trimble,  Jas.  A.,  New  York  103,106 

Trenton  Iron  Co  ,  Trenton,  N.  J   84 

Tupper,  W.  W.,  &  Co.,  New  York   42 

U.  S.  Steam  &  St.  Ry.  Adver'g.  Co.,  Boston,  N.Y.,  etc.  .118 

U.  S.  Wire  Mat  Co.,  Decatur,  111   45. 

United  Columbian  Electric  Co.,  The,  New  York   82 

Valentine  &  Co.,  New  York   25 

Van  Nuis,  C.  S.,  New  York   ix 

Veneer  Seating  &  Church  Furniture  Co., Brooklyn,  N.  Y.  27 

Vose  Spring  Co.,  The,  New  York   6& 

Vulcanized  Fibre  Co.,  New  York   71 

Waddell-Entz  Co.,  New  York   iv 

Wakefield  Electrical  Engineering  Co.,  Phila.,  Pa   31 

Wales  Manufacturing  Co  .Syracuse,  N.  Y   90- 

Walker  Manufacturing  Co.,  Cleveland,  O   72 

Walworth  Manufacturing  Co.,  Boston,  Mass  xxxvi 

Washburn  &  Moen  Manufacturing  Co., Worcester,  Mass  85 

Watson  &  Stillman,  New  York   71 

Western  Electric  Heating  Co.,  Chicago,  III  viii 

Western  New  York  &  Pennsylvania  Railroad  Co   46- 

Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa   xl 

Weston  Electrical  Instrument  Co.,  Newark,  N.  J   25 

Wetherill,  Robert,  &  Co.,  Chester,  Pa   53 

Wetmore,  A.  B.,  New  York  xxxix 

Wharton,  Wm.,  Jr.,  &  Co.  Philadelphia,  Pa   67 

Wheeler  Reflector  Co.,  Boston,  Mass   2-d 

White  Manufacturing  Co.,  The,  New  York   73 

White,  J.  G.,  &  Co.,  New  York   79 

Whitney,  A.,  &  Sons,  Philadelphia,  Pa   88 

Williams,  J.  H.,  &  Co.,  Brooklyn,  N.  Y  xxxix 

Wilmot  &  Hobbs,  New  York,  and' Bridgeport,  Conn. . .  80 
Woodbridge  &  Turner  Engineering  Co.,  New  York. . .  28- 

Woodman,  Joel  H.,  Hoboken,  N.  J  103 

Woodman,  The  R.,  M'f'g  &  Supply  Co.,  Boston,  Mass\  29 
Wrought  Iron  Bridge  Co.,  Canton,  O   80 

Young  Lock  Nut  Co.,  New  York.   32 


INSULATED  ELECTRIC  LIGHT  WIRES    Have  stood  the  longest  nfe  test-  Is  the  oldest  and  beft 

'  known  high  grade  insulation  in  the  market.    Is  specified 
by  leading  architects.    Is  indorsed  by  every  board  of  Fire 
"Write  for  Prices-  Underwriters  and  city  Electricians  in  the  United  States. 
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LOBDELL  CAR  WHEEL  CO., 

WILMINGTON,  DELA. 

Makers  of  all  Kinds  of  Wheels, 


FOR    ELECTRIC    MOTORS,    CAItLK    CARS,  HOUSE 
RAILWAYS    AND  TRAMWAYS, 


THE     L.  P.  &  D."  SYSTEM 

Of  Transmitting  Power  to  Dynamos  and  Generators, 


HARD 


The  Best.  Insulator 
For  Electrical  Work. 
FIBRE       Write  for  Catalogue. 

TRADE  MARK. 

THE  DELAWARE  HARD  FIBRE  CO. 

WILMINGTON,    DEL,.  15  Long  Lane,  LONDON,  E.  C. 

"YELLOW  PINE" 

Octagon    Poles,  Ties 

Prompt  Deliveries.    Poles  Creosoted  and  Painted. 
Correspondence  Solicited. 

ELI   E$.  HALLOWELL   JSc  CO., 

10  South  Broad  St.,  Philadelphia. 


SUCCEEDS    WHERE    OTHERS  FAIL. 

SAVES   SPACE,    POWER   AND  EXPENSE. 


Catalogue,  giving  full  particulars,  sent  on  application. 

THE  "L.  P.  &  D."  TRANSMITTER  CO. 

MONTP  ELIER,  VT.,  Sole  Manufacturers. 

G.  H.  ALMOV,  13«  Liberty  St..  New  York. 

J.  W.  PARKER  &  CO..  41  N.  7tli  St.,  Philadelphia,  Pa. 

P  K.  DRAVO  &  CO  ,  Lewis  Building,  Pittsburgh,  Pa. 


TOMER  WHGON 


FOR  REPAIRING  AND  CONSTRUCTING 
ELECTRIC  RAILROADS. 


•ess  PRICES  ON  APPLICATION.  S^t- 


MANUFACTURED  BY 


W.  S.  Davis  &  Son 


CONCORD, 
IN.  H, 


./?s  Automatic  : 

^^^^^^^ 


HAS  NOJQUAL ! 

SIMPLE.  DURABLE. 

NEVER  STICKS. 

STOPS  ANYWHERE. 
WILL  NOT  RATTLE. 


dS.CONAUT-CO  BOSTON 


Write  for  Illustrated  Catalogue, 

DAVIS  CAR  SHADE  CO.; 

52  Cross  St ,  PORTLAND  MAINE. 
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UNDER   THE    PATENTS   OF  THE 

American  Electric  Heating  Corporation, 


Proven  by 
Continued  Experience 
to  be  the 
Simplest,  Safest 
and  Most  Durable 
Electric  Heaters  Made 


STYLE  A. 


Order  Heaters  now,  and  have  your  new 
ears  wired  during  construction.  It 
saves  expense  and  makes 
a  neater  job. 


CLEHN, 
N  E  M  T. 

No  Dirt.      No  Smoke. 
No  Passenger  Space 
Occupied. 


STYLE  B. 


For  References,  Estimates  or  Further  Information  write  to 


Central  Electric  Heating  Co., 

26-28  Cortlandt  Si.,  New  York. 


Western  Electric  Heating  Co., 

851-855  The  Rookery,  Chicago. 


DIRECTORY  OF 


STREET  RAILWAYS 


IN  THE 


UNITED  STATES  AND  CANADA. 

COMPILED  FROM   DATA  FURNISHED  THE  EDITORS   OF  THE  "STREET  RAILWAY  JOURNAL," 

BY  THE  OFFICERS  OF  THE  VARIOUS  ROADS. 


Officials  of  Street  Railways  are  earnestly  requested  to  observe  whether  their  roads  are  properly  represented  in  this  directory,  and  if  no 
to  send  us  the  facts  to  make  every  item  correct.    For  use  in  the  February  issue,  directory  matter  must  reach  us  by  January  13. 


ABBREVIATIONS. — in,  miles;  g,  gauge;  lb  r,  pounds  rail  to  the  yard;  c-br,  center-bearing  rail ;  s-b  r,  side-bearing  rail ;  c,  cars; 
in.  c.  motor  cars;  t.  c.  trail  cars;  g.  c.  grip  cars;  b,  horses;  mu,  mules. 

Olncers'  addresses  are  the  same  postofllce  as  the  company  unless  otherwise  specified. 

The  figures  of  mileage  mean  entire  length  ot  single  track,  counting  one  mile  of  double  track  as  two  of  single,  and  counting  switches 
ns  additional  length. 

Elec.  after  name  of  a  road  means  that  the  road  is  operated  wholly  or  partly  by  electric  power.  Capital  means  capital  issued  unless 
otherwise  expressly  stated. 


ABERDEEN,  WASH.— Wheless  Underground 
Electric  Co.  4  m  c.  Edison  system.        10  2 

ADRIAN,  MICH.— Adrian  City  Electric  Belt  Ry 
Co.  Elec.  2.8  m,  4-8}^  g,  38  lb.  T  r,  4  c.  of  which  3  are 
m.  c.  and  1  t.  c.  Detroit  system.  Pres.  J.  H.  Blaln 
V.  Pres.  W.  A.  Jackson,  Sec.  C.  Barker,  Treas. 
M.  E.  Chittenden.    Office,  25  S.  Main  st.  Capital 

$50,000.    Bonds,  $36,500.  5  2 

AKRON,  O.— Akron  St.  K.  R.  Co.  12  m  elec.  4-8% 
g,  52  lb  girder  r,  35  c,ol  which  25  are  m.  c.  and  10  are 
t.  c.  Edison  system.  Pres.  J.  F.  Selberllng,  V.  Pres 
I.  M.  Miller,  Sec.  &  Treas.  F.  A.  Selberllng.  Capi- 
tal, $300,000.       10     2 , 

ALAMEDA,  CAL.— Alameda,  Oakland  &  Pied- 
mont Electric  R.  R.  Co.  5  m,  4-8%  g,  8  m  c.  T-H  sys- 
tem. Ingler  &  Atkinson  cars.  Ball  engines.  Pres. 
W.  M.  Kank,  V.  Pres.  F.  H.  Meyers,  Sec.  O.  H.  Bass. 
Capital,  $500,000.     n     5  3 

ALBANY,  GA.— Artesian  City  R.  R.  Co.  3J£  m, 
4-8%  g,  30  lb  T  r,  2  c,  4  mu.  Pres.  &  Gen.  Man.  J.  M 
Tift,  Sec.  &  Treas.  W.  E.  Mitchell.  Capital,  $20,000 
authorized,  $100,000.        9  3 

ALBANY,  N.  Y. — The  Albany  Ry.  Elec.  30  m, 
4-8%  g,  60-65  lb  girder  r,  42  m.  c.  T-H  and  West- 
lnghouse  systems.  Gilbert  cars.  Mcintosh,  Sey- 
mour &  Co.  engines.  Pres.  Rob't  C.  Pruyn,  V.  Pres. 
Anthony  N.  Brady,  Sec.  James  McCredie,  Treas.  & 
Gen.  Man.  John  W.  McNamara,  Asst.  Gen.  Man.  E. 
S.  Fassett.  Capital  $1,500,000.  Bonds  $1,000,000. 
Office,  Albany  Co.  Bank  building.      6  3 

ALBANY,  ORE.— Albany  St.  Ry.  Co.  Steam.  3 
m,  3-6  g,  25,  35  lb  T  r,  i  motor  c,  3  h  Pres.  L.  FUnn 
V.  Pres.  S.  E.  Young,  Sec.  C.  G.  Burkhart,  Treas.  E. 

F.  Sox,  Supt.  &  Gen.  Man.  W.  Goltra.  Capital,  $12,- 
000;  authorized  $16,000.      11  2 

ALEXANDRIA,  VA.— Washington,  Alexandria 
&  Mt.  Vernon  Electric  Ry.  Co.  Elec.  9  m,  4-8%  g 
50,  70  lb  girder  and  T  r,  6  m  c.  T-H  system.  Pres 

G.  E.  Abbott,  V.  Pres.  T.  A.  Reed,  Sec.  H.  K.  Whip- 
ple, Treas.  D.  C.  Leeds,  Supt.  W.  H.  Cooper.  Capl- 
tal,$500,000.      9  2 

ALHAMBRA,  CAL  Alhambra  &  Pasadena  St. 

Ry.  Co.  Z\i  m,  3-6  g,  16  lb.  T  r,  3  c,  4  h.  4  mu.  Pres. 
A .  C.  Weeks,  V.  Pres.  G.  B.  Adams,  Sec.  T.  jb.  Stuart, 
Man.  F.  Williams.   Capital,  $12,000.    .  2  2 

ALLEGHENY,   PA  Nunnery  Hill  Inclined 

Plane  Ry.  Co.  Elec.  1,100  ft.  5  g,  60  lb.  T  r,  2  c,  using 
wire  rope  and  drum.  St.  Louis  cars.  Hardwlck  Erie 
Co.  engines.  Pres.  &  Treas.  Oliver  P.  Scaife.  Sec. 
A.  Kennedy,  Supt.  C.  D.  Heist.  Capital,  $60,000. 
Office  cor.  Falrmount  &  Federal  sts.        8  3 

Federal  St.  &  Pleasant  Valley  Ry.  Co.  Elec.  25  m, 
4-8%  g.  50.  52,  66  lb  girder  and  tram  r,  75  m  c.  Edison 
and  Westinghouse  systems.  Brill  and  Pullman  cars. 
Buckeye  and  Westinghouse  engines.  Pres.  &  Gen. 
Man.  D.  F.  Henry,  Sec.  Wm.  H.  Graham,  Treas.  K. 
F.  Kamsey,  Gen.  Supt.  W.  M.  Kamsey.  Capital  $1,- 
400,000.  bonds  $1,250,000.  Office  125  Taggart  St.  6  3 

Troy  Hill  Inclined  Plane  &  Bridge  Co.  370  ft.  6  g, 
60  lb  T  r,  2  c.  Pres.  Jas.  D.  callery,  Sec.  C.  S.Wight 
Treas.  Wm.  V.  Callery,  Gen.  Man.  J.  J.  Saint.  Cap- 
ital, $200,000.  Office,  448  Llbeity  Ave.     2  3 

ALLENTOWN,  PA.  —  Allen  town  &  Bethlehem 
Rapid  Transit  Co.  Klec.  17  m,  4-8%  g,  45,  48,  70  lb  T 
&  girder  r,  57  c,  of  which  28  are  m.  c.  and  29  t.  c.  T-H 
system.  Pres.  G.  H.  Campbell,  £ec.  &  Treas.  A.  A 
Glasier,  Supt.  A.  H.  Hayward.  Capital,  $700,000 
Office,  Car  House,  Madison  St.  near  Gordon,  n  2 


ALLIANCE,  O.— Alliance  St.  Ry.  Co.  Elec.  2% 
m  4-8  g,  42,  56  lb  tram  and  girder  r,  4  m  c.  T-H  and 
Short  systems.  Brill  and  Laclede  cars.  Phoenix 
Iron  Works  engines.  Pres.  &  Treas.  W.  W.  Hazzard, 
Sec.  &  Gen.  Man.  W.  H.  Whitacre.  Capital  stock 
85,000;  authorized  $100,000.  Office  11  South  Arch 
Ave.     5  3 

ALTON,  ILL.— Alton  Improvement  Association. 
zys  m  steam,  4-8^  g,  30  &  40  lb  steel  T  r.  2  Baldwin 
m.  c.  Pres.  Chaa.  W.  Milnor,  Sec.  &  Treas.  H.  R 
Phinney.  Office,  305  W.  2d  St.  Capital  $25,000.  8  3 

Alton  &  Upper  Alton  Horse  R.  R.  &  Carrying  Co 
3  m,  4-8%  g.  40,  66  lb  steel  T  &  flat  r,  7  c,  of  which  5 
are  box  and  2  open,  24  h.  Pres.  C.  W.  Milnor,  Sec 
Treas.  &  Supt.  H.  R.  Phinney.  Capital,  $42,200; 
authorized,  $100,000.  Office,  305  W.  2d  St.       5  3 

ALTOONA,  PA  City  Pass.  Ry.  Co.  of  Altoona 

Pa.  Elec.  8  m,  5-3  g.  48%-70  lb.  girder  r,  25  c,  of 
which  19  are  m  c  and  6 1  e.  T-H  and  Westinghouse 
systems.  Brill  and  Lamokln  cars.  Altoona  Mfg.  Co. 
engines.  Pres.  J.  Lloyd,  Sec.  &  Treas.  C.  A.  Buch, 
Supt.  W.  P.  Hewitt.  Capital  $180,000;  Bonds  $50,000. 
Office,  Chestnut  av.  below  First  st.        8  3 

Altoona  &  Logan  Valley  Ry.  Co.  Elec.  7%  m,  4-8% 
g,  60-65  lb  channel  and  T  r,  18  c,  of  which  9  are  m.  c. 
and  9 1.  c.  Edison  sytem,  Pres.  S.  C.  Baker,  V.  Pres 
J.  Loudon.  Sec.  &  Treas.  D.  G.  Thompson.  Capital 
authorized,  $150,000.        3  3 

AMERICCS,  GA.— Amencus  St.  Ry.  Co.  Elec 
5%  m.  4-8^  g;  35  lb  T  r,  6  m  c.  T-H  system.  Owners 
T-H  Co.  Capital  $50,000.  Bonds  $50,000.       8  3 

AMES,  IA.— Ames  &  College  Ry.  Co.2Jfm.  Steam 
4-8%  g,  30  lb.T  r,  2  c,  2  steam  motors.  Pres.  J.  L.  Ste- 
vens, V.  Pres.  D.  S.  Fatrchlld,  Sec.  M.  K.  Smith 
Treas.  B.  J.  Sheldon.  Capital  $20,000;  authorized 
$25,000.      5  3 


(See  Haverhill,  Mass 


AMESBIIRY,  MASS^- 

and  Newburyport,  Mass.) 

AMSTERDAM,  N.  Y.— Amsterdam  St.  Ry.  Co 
Elec.  4  m.  4-8%  g,  48%  lb.  girder  r.,  13  c,  of  which 
6  are  m.  c.  and  7  t.  c,  5  h.  Edison  system.  Pres.  J 
H.  McClement,  V.  Pres.  F.  J.  sprague,  Sec.  &  Treas 
T.  D.  Mosscrop,  Gen.  Man.  J.  R.  Snell,  Counsel  J.  S 
Wise.  Capital,  $250,000.  Bonds,  $150,000,  Office  of 
Pres.  and  V.  Pres.  42  and  44  Broad  St.,  N.  Y.  City 
Office  of  Supt.  102  E.  Main  St.,  Amsterdam.    8  2 

ANACONDA,   MONT  Electric  Ry.,  Light  & 

Power  Co.  5.2  m,  4-8J^,  g,  35  &  50  lb.  T  r,  4  motors, 
10  c,  of  which  4  are  m.  c.  and  6  t.  c.  T-H  system. 
Pres.  M.  Daly,  Sec,  Treas.  and  Gen.  Man.  D.  F. 
Hallahan.     3  2 

ANACOSTIA,  D.  C  Anacostia  &  Potomac 

River  Ry.  Co.  15.3  m,  4-8J^  g,  62  lb.  girder  r,  46  c,  200  h 
Pres.  &  Supt.  H.  A.  Grlswold,  Sec.  *  Tres.  J.  B 
Pitcher.  Capital  $100,000.  Bonds  $300,000.  Office, 
Anacostia,  B.  C.      8  3 

ANDERSON,  IND  Anderson  Electric  St.  Ry 

Co.  8]4  m,  4-8%  g,  40,  50,  60  lb  T  r,  18  C,  Of  which  10 
are  m  c  and  8  t  c.  Westinghouse,  Edison  &  T-H 
systems.  St.  Louis  cars.  Allls  engines.  Pres.,  Treas. 
&  Gen.  Man.  C.  L.  Henry,  V.  Pres.  J.  F.  Wild,  Sec.  L. 
M.  Cox,  Supt.  L.  Cox.  Capital,  $150,000;  authorized, 
$200,000.  Bonds,  $100,000.  Office,  Room  2  P.  O. 
Block.        8  3 

ANN  ARBOR,  MICH. — The  Ann  Arbor  St.  Ry 
Co.  Elec.  0%  m,  4-8%  g,  45,  48%,  66  lb  girder  r,  7  c, 
of  which  6  are  m.  c.  and  1  t.  c.  Edison  system. 
Brill  cars.  Taylor  engine.  Pres.  H.  P.  Glover,  Sec. 
&  Gen.  Man.  H.  T.  Morton,  Treas.  C.  E.  Hlscock. 
Capital,  $93,100;  authorized,  $93,000.  Bonds,  $60,- 
000.        8  3 

Ann  Arbor  &  Ypsllanti  St.  Ry.  Co.  Dummy.  9  m 
4-8%  g,  40  lb  T  r,  11  c,  of  which  5  are  pass,  c  &  6 
gravel  c;  2  steam  motors.  Porter  and  Baldwin 
engines.  Pres.  &  Gen.  Man.  J.  E.  Beal,  V.  Pres.  H. 
P.  Glover,  Sec.  J.  T.  Jacobs,  Treas.  D.  L.  Quirk, 
Supt.  W.  Parker.  Capital  $100,000.  Bonds  $60,000.  8  3 


ANNTSTON,  ALA. — Annlston  City  St.  Ry.  Co.  6 
m,  35  lb  T  r,  9  box  c,  35  h.  Pres.  J.  W.  Blgsby,  Sec, 
Treas.  and  Gen.  Man.  O.  E.  Edwards.       9  1 


Oxford  Lake  Line  Ry.  Co.  Elec  14  m,  4-8%  g,  40  lb 
T  r,  8  c,  of  which  6  are  m  c  and  2  t  c.  T-H  sys- 
tem. Stephenson  cars.  Pres.  H.  W.  Sexton,  Sec, 
Treas..  Gen.  Man.  &  Supt.  F.  M.  Hlght.  Capital, 
$51,000;  authorized,  $175,000.  Office  915  Wllmer  St.  6  3 


ANOKA,  MINN — Anoka  St.  Ry.  Co.  3  m,  4-8%  g, 
26  lb  T  r,  3  c,  13  h.  Pres.  R.  Mahany,  Sec.  J.  Mahany 
Treas.  R.  Mahany,  Jr.,  Gen.  Man.  W.  W.  Mahany 
Capital,  $15,000.        1  3 


APPLETON,  Wis.— Appleton  Edison  Electric  Co 
3.5  m.  4-8%  g,  33,  60  lb  tram  and  girder  r,  9  c,  of  which 
5  are  m.  c.  and  4  t.  c.  Edison  system.  Pres.  &  Treas. 
A.  Le  Smith,  V.  Pres.  J.  H.  Van  Nortwlck,  Sec.  C. 
A.  Beverldge,  Supt.  F.  G.  King.  Office  College  Ave. 
11  2 


ASBURY  PARK,  N.  J.— Seashore  Elec.  Ry.  Co. 
12  m,  4-8%  g,  45  lb  flat  &  girder  r,  23  m.  c.  T-H  & 
Wightman  systems.  Hamilton  -  Corliss  engines. 
Pres.  &  Treas.  J.  S.  Shaeffer.  Supt.  A.  S.  Hlckley. 
Capital,  $200,000;  authorized,  $500,000.       8  3 


ASHEVILLE,  N.  C— AshevUle  St.  Ry.  Co.  Elec 
614  m,  4-8}4  g,  30  &  40  lb  c.  b.  &  T  r,  14  c  of  which  12 
are  m.  c  and  2 1.  c.  T-H  and  Edison  systems.  Gil- 
bert cars.  Armington  &  Sims  engines.  Receiver, 
L.  Maddux,  Pres.  &  Gen.  Man.  J.  G.  Martin,  V.  Pres. 
W.  T.  Penniman,  Sec.  &  Treas.  B.  M.  Jones.  Supt. 
J.  P.  Arthur.  Capital,  $100,000;  authorized  $250,000. 
Bonds,  $300,000.    2  3 

Ashville  &  Craggy  Mountain  Ry.  Co.  Steam  2% 
m,  4-8%  g,  40  lb  T  r,  2  c.  Brill  cars.  Baldwin  engines. 
Pres.  &  Gen.  Man.  W.  B.  Gwyn.  Sec.  &  Treas.  W. 
W.  West.   Capital  $24,700;  authorized  $500,000.    1  3 


Ashville  Loan,  Construction  &  Improvement  Co. 
Elec.  1  m,  4-8)4  g,  40,  45  lb  T  &  girder  r,  2  m  c.  T-H 
system.  Pres.  &  Gen  Man.  G.  S.  Powell,  Sec.  M. 
J.  Bender,  Treas.  W.  W.  Bonnel.  Capital,  $296,000  ; 
authorized,  $300,000.  Bonds,  $20,000.         1  3 


West  AshevUle  &  Sulphur  Springs  Ry.  Co.  Elec. 
6  m,  4-8^6  g,  40  lb  T  &  girder  r,  4  m  c.  T-H  system. 
Ellis  and  Stephenson  cars.  Pres\  E.  G.  Carrier,  Sec. 
&  Supt.  J.  D.  Carrier.  CapltaL  $50,000;  authorized 
$260,000.    Bonds,  $35,000.         1  3 


ASHLAND,  KY.— Ashland  &  Catlettsburg  St 
Ry.  Co.  6  m,  4-8}4  g,  45  &  50  lb  Johnson  girder  &  T 
r,  7  c,  of  which  4  are  m.  c.  and  3  are  t.  c.  Pres.  & 
Man.  W.  L.  Rlngo,  Sec.  &  Treas.  John  Russell,  Jr 
Capital,  $20,000,  authorized,  $200,000.         8  3 


ASHLAND,  PA.— Schuylkill  Traction  Co.  (Leases 
Mahanoy,  Shenandoah,  Glrardvllle  &  Ashland  St. 
Ry.)  Elec.  22  m,  4-8%  g,  40,  60,  60  lb  T  r,  30  c,  of 
which  20  are  m  c  &  10  t  c.  T-H  &  Westinghouse 
systems.  Pres.  J.  F.  Bailey,  V.  Pres.  J.  H.  Cofrode, 
Sec.  &  Treas.  C.  E.  Winters,  Supt.  B.  E.  Jones. 
Office,  265  Centre  st.        5  3 


ASHLAND,  WIS.— Ashland  Lighting  &  St.  Ry. 
Co.  Elec.  10  m,  4-8 %  g,  60  lb  T  r,  16  c,  of  which  8  are 
m  c  and  8  t  c.  T-H  system.  Stephenson  cars.  Ide 
engines.  Pres.  G.  W.  Harrison,  Sec.  &  Treas.  G.  F. 
Merrill,  Gen.  Man.  &  Supt.  C.  Bayllss.  Capital 
$75,000;  authorized  $100,000.      5  3 
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ASHTABULA,  O.— Ashtabula  City  Ry.  C0.-4  m 
4-8%  g,  40  lb  T  r,  9  c,  60  h.  Prop'r.  J.  N.  Stewart 
Sec.  &  Treas.  S.  C.  Stewart,  Man.  H.  H.  Stewart. 
Officers  and  office  at  Cleveland,  O.       l  8 

Ashtabula  Rapid  Transit  Co.  Elec.  4%  m,  4-8%  g.  47 
&  70  lb  Johnson  girder  r,  9  c,  of  which  5  are  m.  c.  and 
4  t.  c.  T-H  system.  Pres.  F.  B.  Wagner,  V".  Pres.  K. 

A.  Brown,  Sec.  &  Supt.  T.  Pricker,  Treas.  E.  W. 
Savage.  Capital  $150,000.  8  2 

ASPEN,  COLO.— Aspen  City  Ry.  Co.  2  m,  4-8% 
g,  16  lb  T  r,  2  open  c,  3  h,  2  mu.  Pres.  H.  A.  Tabor, 
Sec.  M.  K.  Page,  Gen.  Man.  T.  J.  Plynn.     5  2 

ASTORIA,  ORE  Astoria  St.  Ry.  Co.  Elec.  3  m, 

3-  6  g,  30  lb  T  r,  8  c,  ot  which  4  are  m  c  and  4 1  c. 
T-H  system.  Brownell  cars.  Pres.  J.  W.  Conn,  V. 
Pres.  W.  A.  Sherman,  Sec.  &  Supt.  P.  W.  Newell, 
Treas.  P.  R.  Stokes.  Capital,  $15,000;  authorized, 
$200,000.         7  2 

ATCHISON,  KAN.— Atchison  St.  Ry.  Co.  8%  m, 

4-  8%  g,  20-50  lb  tram  &  T  r,  20  c,  39  h,  32  mu.  Laclede 
cars.  Pres.  &  Treas.  W.  L.  Challls,  V.  Pres.  P. 
Chains,  Sec.  W.  L.  Baiby,  Gen.  Man.  &  Supt.  G.  T. 
Ada.  Capital  $150,000;  authorized  $300,000.      5  3 

ATHENS,  GA. — Athens  Ry.  Co.  Elec.  6  m,  4-8%  g 
40  lb  T  6  m,  c.  Detroit  and  T-H  systems.  Pres.  E. 
G.  Harris,  Sec.  Treas.  &  Gen.  Man,  J.  T.  Voss,  Supt. 
W.  E.  Voss.  Capital  $10,000.        11  2 

ATLANTA,  GA  Atlanta  Consolidated  St.  Ry.Co 

Lines  operated,  Peachtree  st,  and  North  Atlanta, 
Peachtree  st.  and  Ponce  de  Leon.  Marietta  St.— 
Decatur  st.,  Whitehall  st.  and  West  End,Oapltol  Ave. 
—North  Ave. .  Wheat  st.  and  Ponce  de  Leon.  Broad 
St..  West  End.  west  View  Cemetery  and  Fulton 
County  St.  R.  R.  75  m,  of  which  3  are  horse  8  steam 
and  64  elec.  4-8^  g,  45,  52  &  63  lb  girder  &  T  r,  133  c, 
ot  which  40  are  h  c,  87  m  c  and  6  t  c,  20  h  17  mu.  T-H 
system.  Brill,  Pullman  and  Stephenson  cars. 
Cooper-Corliss  engines.  Pres.  J.  Hurt,  V.  Pres.  H.  E. 
W.  Palmer,  Sec.  T.  K.  Glemm.  Treas.  R.  J.  Lowry, 
Gen.  Supt.  H.  N.  Hurt.  Capital,  2,000,000.  Bonds, 
$2,000,000.        8  3 

Atlanta  Traction  Co.  Elec.  18%  m,  4-s%  g.  40  lb 
T  r,  8  m  c.  Detroit  and  Edison  systems.  Pres.  T. 

B.  Felder,  V.  Pres.  E.  T.  Shubrlck,  sec.  &  Treas.  J. 
B.  Zachary,  Supt.  F.  H.  Talbot.  Capital  $150,000.  7  3 


Atlanta,  West  End  &  McPherson  Barracks  St.  Ry. 
Co.  13  m  c.  Edison  system.  7  2 

Collins  Park  &  Belt  R.  R.  Co.  Elec.  15  m,  4-8^  g, 
56 11) T  r,  9  m  c.  Short  system.  Brill  cars.  Allis 
engines.  Receiver  &  Man.  J.  W.  Darr.  P.O.  Box  541. 
8  3 


ATLANTIC  CITY,  N.  J  Atlantic  City  Electric 

Ry.  (Operated  by  Pennsylvania  K.  R.  Co.)  17  m, 
4-8^  g,  60  lb  T  &  girder  r,  54  c,  of  which  30  are  m  c. 
and  24  t  c.  Edison  and  Westinghouse  systems.  Brill 
cars.  Pres.  J.  S.  Roberts,  Gen.  Foreman,  W.  K. 
McAllster.        8  3 


ATTLiEBORO,  MASS. — Attleboro,  N.  Attleboro 
&  Wrentham  St.  Ry.  Elec.  m  4-8%  g,  40  lb.  T  r 
17  c,  of  which  9  are  m.  c.  and  8  are  t.  c.  T-H  sys- 
tem. Pres.  P.  TSerney,  Treas.  C.  T.  Guild,  Supt 
M.  A.  Carter.  Capital,  $60,000,  bonds  $50,000.    8  2 


AUBURN,  N.  Y  Auburn  City  Ry.  Co.  Elec.  5^ 

m,  4-8%  g,  45-47  lb  girder  &  T  r,  14  c,  of  which  11  are  in 
c  and  3  t.  c.  5  h.  T-H  system.  Jones  and  Stephen 
son  cars.  Mcintosh  &  Seymour  engines.  Pres.  C. 
E.  Eddy,  V.  Pres.  G.  Underwood,  Sec.  &  Supt.  A. 
H.  Underwood,  Treas.  J.  E.  Storke.  Capital  $50,- 
000,  authorized  $150,000.  Bonds  $200,000.      8  3 


AUGUSTA,  G A.— Augusta  Ry.  Co.  Elec.  25  m. 
4-8J^g,35.  54  lbT  &  girder  r,  46  c,  of  which  35  are 
m.  c.  and  11  t.  c.  Edison  and  T-H  systems.  Brill 
and  Stephenson  cars.  Corliss  engines.  Pres.  D.  B. 
Dyer,  V.  Pres.  R.  R.  Conklin.  Sec.  C.  B.  Reavis,  Supt. 
T.  A.  Roberts.  Capital,  $300,000.  Bonds,  $400,000. 
Office,  Jarvls-Conklln  building.        8  3 

AUGUSTA,  ME.— Augusta,  Hallowell  &  Gardiner 
R.  R.  Co.  Elec.  8  m,  4-8%  g,  40  &  55  lb.  T  &  Jobnson  r 
13  c,  of  which  9  are  m,  c.  and  4  t.  c.  T-H.,  Edison  & 
Detroit  systems.  Pres.  &  Treas.  G.  E.  Macomber, 
Sec.  H.  G.  Staples,  Supt.  W.  G.  Meloon.  Capital, 
$120,000;  authorized,  $150,000.  Bonds,  $150,000.  Office 
Hallowell,  Me.     5  3 


AURORA,  ILL. — Aurora  St.  Ry.Co.  Elec.  18  m 
4-8%  g,  67  lb.  T  and  57  lb  girder  r,  21  m  c.  T-H  and 
Detroit  systems.  Briggs  and  Gilbert  cars.  Pres.  & 
Treas.  R.  B.  Dodson.V.  Pres.  H.  C.  Tinker,  Sec.  A.  T. 
Simendlnger,  Gen.  Man.  D.  A.  Belden.  Capital, 
$300,000.  Bonds,  $300,000.        5  3 


AUSTIN,  TEX. — Austin  Rapid  Transit  Ry.  Co. 
Elec.  15  m,  4-8^  g,  40  lb  girder  &  T  r,  20  c,  of  which 
12  are  m.  c.  and  8 1.  c.  T-H  system.  Pres.  F.  H.Watrlss 
V.  Pres.  I.  H.  Evans.  Sec.  &  Supt.  J.  K.  Urle.  Capi- 
tal $200,000.      8  3 


B 


BABYLON,  N.  Y. — Babylon  street  Ry.  Co.  .53 
q,  4-9  g,  60  lb  T  r,  4  c.  of  which  3  are  box  and  1  is 
open,  3  h.  Pres.  W.  P.  Norton,  Sec.  Jos.  F.  Sammls 
Treas.  John  R.  Reid,  Supt.  David  S.  S.  Sammls 
Capital  $26,000.        11  2 


BAKER  CITY,  ORE.— Baker  City  St.  Ry.  &  Mo- 
tor Co.,  2*£  m,  3-5*6  g,  20  lb.  T  r,  2  4-wheel  box  c.  6  h 
Pres.,  Gen.  Man.  &  Supt.  C.  L.  Palmer,  Sec.  M.  D 
Abbott,  Treas.  L.  W.  Place.  Capital,  $50,000.  6  2 

BALTIMORE,  MD  Baltimore  &  Cur)  is  Bay  St. 

R.  R.  Co.  Elec.  10  m.  5  m  c,  Edison  system.    7  2 

Baltimore  City  Pass.  Ry.  Co.  49  m,  of  which  27 
are  horse  and  22  cable,  5-4%  g,  75  lb  r,  287  c,  of  which 
163  are  h  c,  62  g  c  and  62 1  c.  Brill  cars  (cable).  Allls 
engines.  Pres.  &  Supt.  Oden  Bowie,  Sec.  S.  L. 
Bridge,  Treas.  A.  B.  Clark.  Gen.  Man.  A.  N. 
Connett.  Capital  $i. 000,000;  authorized  $2,000,' 00. 
Bonds,  $2,000,000.  Office  cor.  Calvert  &  Baltimore 
sts.  Horse  lines  changing  to  electricity.        8  3 

Baltimore  Traction  Co.  Elec.  (Includes  N.  Bal- 
timore Pass.  Ry.  and  Baltimore  &  Powhatan  Ry.)  66 
m,  ot  which  32  are  horse.  15  cable  and  19  elec,  5-4*6 
g,  66,  78,  80  lb  girder  r,  225  c,  of  which  100  are  h  c, 
60  g  c,  30  m  c  and  35  t  c,  831  h.  Westinghouse  sys- 
tem. Brownell  and  Lewis  &  Fowler  cars.  Corliss, 
Mcintosh  &  Seymour  and  Westinghouse  engines. 
Pres.  T.  E.  Hambleton,  V.  Pres.  J.  S.  Hagerty, 
Sec.  N.  H.  Johnson.  Treas.  F.  S.  Hambleton,  Gen. 
Man.Wm.  A.  House,  Jr.,  Ch.  Engr.  F.  H.  Hambleton, 
Office,  Druid  Hill  Ave.  Extension,  Clifton.  .  6  3 

Central  Ry.  Co.  Elec.  13  m,  5-4%  g,  80  lb  tram  r,  40 
c,  of  which  30  are  m  c  and  10 1  c.  T-H  system.  Brill 
and  Stephenson  cars.  Mcintosh  &  Seymour  engines. 
Pres.  G.  Blaklstone,  Sec.  N.  James,  Treas.  N.  H. 
Bell,  Supt.  J.  Hopps.  Capital,  $350,000;  authorized 
$3,000,000.  Bonds  $700,000.  Office  503  E.  Preston  st.  5  3 


City  &  Suburban  Ry.  Co.  Elec.  (Owns  Highland- 
town  &  Point  Breeze  Ry.)  45  m,  5-4%  g,  25,  45, 65  lb 
T  and  girder  r,  117  c,  710  mu.  Pres.  N.  Perin,  V. 
Pres.  G.  C.  Jenkins,  Sec.  L.  Pender,  Treas.  E.  J. 
D.  Cross,  Gen.  Man.  J.  F.  Heyward.  Capital,  $3,000,- 
000.  Bonds,  $1,430,000;  authorized  3,000,000.       5  3 

Hlghlandtown  &  Point  Breeze  Ry.  Co.  Elec. 
(Owned  by  Baltimore  Union  Pass.  Ry.  Co.)  6  m,  5-4% 
g.  45  lb  tram  &  T  r,  25  c,  of  which  20  are  4  wheel 
box  &  6  4-wheel  open,  100  h.     6  3 

Lake  Roland  Elevated  Ry.  Co.  Elec.  20*6  m  5-4%  g, 
66.741b.  T,  Duplex  &  girder  r,  32  m  c.  T-H  and 
Edison  systems.  Lewis  &  Fowler  and  Pullman  cars. 
Corliss  engines.  Pres.  J.  L.  McLane,  V.  Pres.  & 
Treas.  R.  R.  Conklin,  Sec.  E.  H.  Bouton,  Gen.  Man. 
J.  L.  Smith.  Supt.  L.  N.  Frederick.  Capital,  $1,000,- 
000.  Bonds  $1,000,000.    Office.  22  N.  Charles  St.  5  3 

BANGOR,  ME.— Bangor  St.  Ry.  (Owned  and 
operated  by  Public  Works  Co.)  Elec.  8%  m,  4-8%  g, 
35  lb  tram  &  T  r ;  25  c,  of  which  22  are  m  c  and  3  t  c. 
T-H  system.  Newburyport  cars.  Pres.  F.  M.  Laugh- 
ton,  Sec.  J.  R.  Mason,  Treas.  and  Gen.  Man.  J.  H. 
Cutler,  Supt.  Ry.  Dept.  J.  G.  Carroll,  Chier  Eng. 
J.  G.  Kimball.  Capital,  $200,000.  Bonds,  $200,000. 
9  3 

BATH,  ME.— Bach  St.  Ry.  Co.  Elec.  4%  m,  4-8% 
g.  50  lb.  T  r.  8  c,  of  which  6  are  m  c  and  2  t  c.  west- 
inghouse system.  Ball  &  Wood  engines.  Pres.  A. 
H.  Shaw,  Sec.  C,  C.  Low,  Treas.  v.  H.  Twitchell, 
Gen.  .Man.  A.  F.  Gerald,  Supt.  W.  H.  Hayden.  11  3 

BATTUE  CREEK,  MICH — Battle  Creek  Elec- 
tric Ry.  Co.  83tf  m,  4-8%  g,  42  lb  r;  18  c,  of  which  8 
are  m  c  and  10  t  c.  Short  system.  St.  Louis  cars. 
Williams  engines.  Pres.  E.  C.  Htnman,  V.  Pres.  H. 
H.  C.  Miller,  Sec.  &  Gen.  Man.  A.  K.  McKae,  Treas, 

C.  H.  Harbert.  Capital,  $100,000.  Bonds,  $110,000. 
Office,  15  &  17  Annex  Building.     6  3 

BAY  CITY,  MICH.— Bay  Cities  Consolidated 
Ry.  Co.  (Covering  Bay  City  and  West  Bay  City.)  24 
m,  of  which  6  are  horse  and  18  elec,  4-8%  g,  45,  60 
lb  tram  and  T  r,  57  c,  of  which  10  are  h  c,  32  m  c  and 
15  t  c,  50  h.  Edison  and  Westinghouse  systems. 
Brill  and  Stephenson  cars.  Corliss  engines.  Pres. 
W.  B.  McKinley,  V.  Pres.  R.  S.  Hunter,  Gen.  Man.  S. 
L.  Nelson.  Capital  $1,000,000.  Bonds  $500,000.    5  3 

BAY  RIDGE,  MD. — Arundel  on  the  Bay  R.  R. 

(Operated  by  Chesapeake  &  Columbia  Investment 
Co.)  Steam  2  m,  4-8*£  g,  30  lb  T  r,  4  c,  1  engine. 
Pres.  T.  W.  Smith,  V.  Pres.  W.  P.  C.  Hazen,  Sec.  T. 

D.  Keleher,  Treas.  N.  H.  Shea,  Gen.  Man.  D .  D. 
Stone,  Supt.  L.  Cavanaugh.  Capital,  $100,000. 
Office,  806  F  St.,  N.  W., Washington,  D.  C.  8  3 

BEATRICE,  NEB.— Beatrice  Rapid  Transit  & 
Power  Co.  Elec.  6  m,  4-8*6  g>  38,  52  lb  girder  &  T 
r,  8  c,  of  which  4  are  m  c  and  4  t  c.  Short  system 
Receiver  M.  C.  Steele,  Pres.  N.  N.  Brumback,  V. 
Pres.  C.  L.  Schell,  Sec.  L.  E.  Spencer,  Treas.  S.  K. 
Davis,  Supt.  G.  M.  Johnston.  Capital  $250,100. 
Office  Cor  Court  &  8th  Sts.        11  2 

BEAUMONT,  TEX.— Beaumont  St.  Ry.  Co.  2*6 

m,  4-8%  g.  30  lb  T  r,  3  c,  8  mu.  Pres.  G.  W.  Carroll 
V,  Pres.  W.  R.  Caswell,  Sec,  Treas.  &  Gen.  Man.  J 
H.  Rachford.  Capital,  $15,000;  authorized  $100,000 
2  3 

BEAVER  falls,  PA.— Beaver  Valley  Traction 
Co.  (Includes  Central  Electric  St.  R.  R.  Co.  and  Col- 
lege &  Grand  View  Co.)  Elec.  9  m,  5-2  g,  45,  56,  72 
lb.  girder  &  T  r,  15  c,  of  which  12  are  m  c  and  3  t  c, 
T-H  system.  Brill  cars.  Buckeye  engines.  Pres. 
J.  M.  Buchanan,  V.  Pres.  T.  P.  Simpson,  Sec.  & 
Gen.  Man.  H.  P.  Brown,  Treas.  S.  P.  Stone.  Capital, 
$300,000.  Bonds,  $150,000.     8  3 

College  &  Grand  View  Electric  R.  R.  Co.  (Exten- 
sion of  Beaver  Valley  Traction  Co.)  7  m,  4  8%  g,  56 
lb  girder  r,  2  m  c,  Westinghouse  system.  Pres.  C. 
O.  Mallon,  Sec.  A.  R.  Leyda,  Treas.  J.  B.  Sherwood. 
Capital,  $15,000.        7  3 


BELLAIRE,  O.— Bellalre  St.  R.R.  CO.  2%  m,  4-8*6 
g,  20  lb  r,  5  c,  20  h.  Pres.  &  Gen.  Man.  J.  Felix, 
Treas.  J.  C.  Beard,  Supt.  F.  Rodewlg.     2  3 


BENSON,  NEB. —  Benson  &  Halcyon  Heights 
Ry.  Co.  Elec.  2  m,  4-8%  g,  20  lb  T  r,  2  m  c.  Westing- 
house system.  Pres.  W.  H.  Crary,  Supt.  E.  H.  cone 
8  3 


BEREA,  o.— Cleveland  &  Berea  St.  Ry.  Co.  i%  m 
4-8*6  g,  40  lb  tram  &  T  r,  2  4-wheel  box  c,  3  h.  Pres 
C.  W.  D.  Miller,  V.  Pres.  O.  S.  Pomeroy,  Sec.  &  Treas 
A.  H.  Pomeroy,  Supt.  A.  W.  Bishop.  Capital,  $60,000 
authorized,  $150,000.  Bonds,  $15,000.        1  3 


BERKLEY,  VA  The  Berkley  St.  Ry.  Co.  2 

m,  4-8%  g,  20  <Sz  42  lb  c.  b.,  &  T.  r,  7  c,  12  h,  8  mu. 
Jones  and  Stephenson  cars.  Pres.  T.  H.  Synon,  Sec. 
Treas.  &  Gen.  Man.  W.  Tillotson,  capital,  $8,750; 
authorized  $75,000.  Bonds  $8,500.     5  3 


BESSEMER,  ALA.— Bessemer  &  Birmingham 
R.  R.  Co.  13*6  m,  4-8*6  g,  40  lb  T.  r,  15  c.  of  which  10 
are  8  wheel  box  &  5  8-wheel  open,  4  frgt.  c,  5  steam 
motors.  Pres.  T.  T.  Hlllman,  V.  Pres.  &  Gen.  Man. 
R.  Jemison,  Sec.  J.  A.  Stratton,  Supt.  J.  B.  McClary 
Capital  $250,000.  Owned  by  Birmingham  Ry.  & 
Elec.  Co.     8  3 


BIDDEFORD,  ME.-Blddeford  &  SacoR.R.  Elec 
6  m,  4-8%  g,  35  lb  T  r,  18  c,  of  which  4  are  4-wheel  box 
7m  c  and  7  t  c.  T-H  system.  Jones  cars.  West- 
inghouse engines.  Pres.  E.  H.  Banks,  Sec.  &  Treas. 
Chas.  H.  Prescott.  Capital,  $40,000.  Bonds,  $90,000. 
Office,  154  Main  st.        8  3 


BINGHAMTON,  N.  Y. — Blnghamton  R.  R.  Co. 
Elec.  22.12  m,  of  which  1  is  horse  and  21.12  elee, 
4-8^  g,  35.  40,  48  lb  T  r,  35  c,  of  which  25  are  m  c 
and  10 1  c,  17  h..  Edison  and  T-H  systems.  Ball  & 
Wood  engines.  Pres.  G.  T.  Rogers,  V.  Pres.  J. 
Evans,  Sec.  C.  O  Root,  Treas.  J.  B.  Rogers,  Gen. 
Man.  &  Supt.  J.  P.  E.  Clark.  Capital,  $268,650;  au- 
thorized $500,000.  Bonds,  $220,000.  Office,  Power 
Station.        8  3 


Court  St.  &  East  End  R.  R.  3.38  m,  4-8*6  g,  35  <SZ  45 
lb  flat  &  T  r,  9  c,  of  which  5  are  box  and  4  open,  26  h 
Pres.  Chas.  M.  Stone,  V.  Pres.,  Sec.  &  Treas.  Wm 
G.  Phelps,  Supt.  Miles  Leonard.  Office,  Phelps  Bank 
Bldg.  Capital  stock,  $35,000.  1  3 


West  Side  St.  Ry.  Co.  1%  m,  4-8%  g,  35  lb.  T  r 
2  4-wheel  box  c.  Pres.  C.  M.  Stone,  Sec.  &  Treas.  W 
G.  Phelps.  Office,  Phelps  Block.  Capital,  $25,000. 
Leased  to  Court  st.  &  East  End  R.  R.  13 


BIRMINGHAM,  ALA.  —  Birmingham    Ry.  & 

Electric  Co.  58  m,  of  which  43  are  steam,  and  15  elec 
4  8%  g,  40-58  lb  T  &  Johnson  girder  r,  104  c,  of  which 
32  are  h.  c.  36  steam,  24  m.  c.  and  12  t.  c,  50  h.  T-H 
system.  Pres.  T.  T.  Hlllman,  V.  Pres.  &  Gen.  Man. 
R  Jemison,  Sec.  &  Treas.  Jas.  A.  Stratton,  Supt.  J. 
B.  McClary.  Capital,  $1,900,000;  authorized,  $3,000,- 
000;  Bonds,  $927,000.   Office,  303  20th  St.        8  3 


Birmingham  &  Forest  City  Dummy  St.  R.  R..  4  m, 
4-8*6  g,  38  lb.  r.,  2  dummies,  2  coaches.  Pres.  & 
Man.  E.  Eastman.  9 


Highland  Ave.  &  Belt  R.  R.  Co.  29  m,  4-8*6  g,  40 
lb  T  r  and  14  pass,  c,  9  engines.  Pres.  F.  M.  Billing 
Treas.  &  Gen.  Man.  J.  London,  Supt.  F.  T.  Brad- 
ford, Aud'r  L.  F.  Worl,  Gen.  Frt.  Agt.  J.  E.  Scott. 
Capital  $1,000,000.  Office,  9  N.  20th  St.     9  2 


BIRMINGHAM,  CONN. — Derby  Street  Ry.  Co 
Elec.  4  m,  4-8%  g,  45  lb  girder  and  flat  r;  11  c,  of 
which  6  are  m  c  and  etc.  T-H  system.  Pres.  H 
Holton  Wood,  V  Pres.  Cuas.  F.  Bliss,  Sec.  Geo.  o 
Schneller, Tieas.  Chas.  E.Clark.  Supt.  B.  W.  Porter 
Capital  stock  $50,000;  authorized  $200,000,  Bonds 
$5,000       8  3 


BLOOMFIELD,  N.  J.— Newark  &  Bloomfleld  R 

R.  (See  Newark,  N.  J.) 


BLOOMINGTON,  ILL. — The  Bloomlngton  City 
Ry.  Co.  Elec.  11  m,  4-8*6  g,  45,  47  lb  T  &  tram  r,  25 
c,  of  which  15  are  m.  c.  and  10  t.  c.  Westinghouse 
and  Short  systems.  St.  Louis  cars.  Buckeye  en- 
gines. Pres.  John  J.  Patterson,  V.  Pres,  Sec,  Treas. 
&  Gen.  Man.  W.  H.  Patterson.  Capital,  $600,000. 
Bonds,  $209,000.  8 


BLOUNTSVILLE,  ALA. — Blountsvllle  &  Ban- 
gor Dummy  Line  Co.  12%  m.  Pres.  A.  E.  Fields, 
V.  Pres.  W.  M.  Cole,  Sec.  J.  L.  Montgomery,  Treas. 
W.  M  Fennell,  Gen.  Man.  C.  Ternen,  Supt.  J.  A. 
B.  Lovett.     1  3 


BOISE  CITY,  IDAHO.— Boise  City  Rapid  Tran- 
sit Co.  Elec.  3  m,  4-8%  g,  35  lb  T  r,  2  m  c.  Edison 
system.  Brill  cars.  Pres.  G.  Ainslee,  V.  Pres.  D. 
Arnold,  Sec.  G.  E.  Gray,  Treas.  &  Gen.  Man.  G.  D. 
Ellis.  Capital  $56,000;  authorized  $200,000.  Office 
Main  St.        9  3 
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BOONE,  IA.— Boone  Electric  St.  Ry.  Light  & 
Power  Co.  53^  m,  4-8%  g,  52  lb  T  r,  8  m  c.  Westing- 
house  system.  Pres.  L.  W.  Reynolds,  V.  Pres.  D.  P. 
Goodykoontz,  Sec.  S.  T.  Stanfleld,  Treas.  C.  E.  Rice, 
Gen.  Man.' J.  Reynolds,  Supt.  J.  F.  Reynolds.  Capi- 
tal, $200,000.   Bonds,  $125,000.       5  3 

BOSTON,  MASS.- Boston  &  Chelsea  R.  R.  Co. 
(Leased  to  West  End  St.  Ry.  Co.  operated  by  Lynn  & 
Boston  Ry.  Co.)  4.154  m,  4-~8%  g,  48-56  lb  girder  r 
Pres.  W.  G.  Whellden,  Treas.  &  Clerk,  John  H. 
Studley,  Jr.  Office,  81  Milk  st.  Capital  $121,000.  5  8 

Boston  &  Revere  Electric  St.  Ry.  Co.  4-30  m,  4- 
8%  g,  56  lb  T  r,  16  c,  of  which  6  are  4-wheel  open 
m.c.  and  10  are  4-wheel  open  t.c  T-H  system.  Pres.  & 
Man.  Washington  G.  Benedict,  Sec.  &  Treas.  El- 
lery  I.  Garfield.  Capital $50, 000.        11  2 

East  Middlesex  St.  R.  R.  Co.  (Controlled  by  North 
Shore  Traction  Co.)  Elec.  18.31  m,  of  which  12.31 
are  horse  and  6  elec,  4-8%  g,  42,  70  lb  r,  48  c.  of 
which  39  are  h  c  and  9  m  c,  185  h.  T-H  system. 
Pres.  A.  P.  Breed,  Sec.  L.  P.  Arnold,  Treas.  D.  H. 
Sweetser,  Supt.  J.  E.  Sewell.  Capital,  $300,0u0. 
Bonds,  $225,000.  Office,  35  Congress  st.        5  3 

Lynn  &  Boston  R.  R.  Co.  (Includes  Essex,  Naum- 
keag  &  Lynn  Belt  Line  Rys.,  Controlled  by  North 
Shore  Traction  Co.)  Elec.  W8H  m,  4-8J^  g,  35,  45, 
50,  70  lb  tram,  girder  &  T  r,  381  c,  of  which  319  are 
h  c,  48  m  c  and  14  t  c,  1,195  h.  T-H  system.  Pres. 
Amos  P.  Breed,  V.  Pres.  &  Clerk,  E.  Francis  Oliver, 
Treas.  C.  Williams,  Gen.  Man.  Elwln  C.  Foster, 
Auditor,  A.  S.  Palfray.  Capital,  $700,000;  authorized 
$1,000,000.  Bonds,  $7,000,000.  Office,  333  Union  St., 
Boston.        11  2 

Maiden  &  Melrose  R.  R.  Co.  (Operated  by  West 
End  St.  Ry.  Co.)  8  m,  4-8y2  g,  35  &  52  lb  Street  r 
Pres.  Chas.  E.  Powers,  Sec.  J.  H.  Studley,  Jr.  Cap- 
ital $200,000.  Office,  81  Milk  st.        5  3 

North  Shore  Traction  Co.  (Controls  Lynn  &  Bos- 
ton Ry.  Co.)  Capital,  $6,000,000.  Bonds,  $2,445,000. 

Somervllle  Horse  R.  R.  Co.  (Operated  by  the  West 
End  St.  Ry.  Co.)  5.4  m,  4-8%  g,  56  lb  r  Boston 
pattern.  Pres.  Joslah  Q.  Bennett,  Somervllle,  Treas 
&  Clerk,  J.  H.  Studley,  Jr.  Office,  81  Milk  st.  Cap- 
ital, $153,000.     6  3 

West  End  St.  Ry.  Co.  (Includes  Boston  &  Chelsea, 
Maiden  &  Melrose,  Somervllle),  255  m,  of  which  115 
are  horse  and  140  are  elec,  4-8%  g,  50  to  100  lb.  tram 
&  girder  r,  2254  c,  of  which  1226  are  h  c,  1028  m  c. 
3754  h.  T-H  system.  Pres.  S.  Little,  V.  Pres. 
P.  Cummlngs,  Treas.  J.  H.  Goodspeed,  Gen.  Man. 
C.  S.  Sergeant,  Auditor,  H.  L.  Wilson,  Pur.Agt.  Henry 

F.  Woods,  Chief  Eng.  Elec.  Dept.  F.  S.  Pearson 
Capital,  $15,485,000  ;  authorized  $16,400,000.  Bonds, 
$3,250,000.  Office,  81  Milk  St.         5  3 

Wlnnlslmmet  R.  R  Co.  Elec.  2.0153  m,  4-8]4  g,  70 
lb  girder  r,  T-H  system.  Pres  T.  P.  Proctor,  Bos- 
ton, Mass.,  Treas.  &  Clerk,  E.  Francis  Oliver,  Bos- 
ton. Capital,  $50,000 ;  authorized,  $75,000.  Office 
32  Pemberton  St.  Leased  to  Lynn  &  Boston  Co.  5  3 

BOWLING  GREEN,  K¥  Park  City  Ry.  Co. 

Pres.  H.  E.  Jenkins,  V.  Pres.  J,  E.  DuBose.    12  2 

BRADFORD,  PA.— Bradford  &  Kendall  Ry.  Co 
1%  m,  4-8%  g,  35  lb  T  &  flat  r,  2  c,  5  h.  Pres.  &  Gen 
Man.  W.  S.Wales,  Sec.  &  Supt.  M.  f.  King,  Treas 

G.  S.  Wales.  Capital,  $12,000.       9  2 

BRAD  DOCK,  PA. — Braddock  &  Turtle  Creek  St 
Ry.  Co.  Elec.  3.7  m,  5-2J^  g,  40,  48%  lb  T  &  John- 
son girder  r,  6  m  c,  Westlnghouse  &  T-H  systems 
Pres.  J.  D.  Callery,  Sec.  J.  C.  Reiily,  Treas.  J.  W 
Taylor.  Capital  $62,000.  Bonds  $50,000.     7  3 

Braddock  Electric  Ry.  Co.  %%  m,  5-2^  g,  48J^  lb 
Johnson  girder  r,  5  m.  c.  Short  system.  Pres.  A.  L 
Sailor,  V.  Pres.  J.  P.  McKelvey,  Sec,  Treas.  &  Man. 
C.  P.  Ellis.  Capital,  $80,000;  authorized,  $100,000. 
Bonds,  $40,000.  Office,  Bell  Ave.       5  3 

BRANTFORD,  CAN  Brantford  St.  Ry.  Co.  5 

m,  3-6  g,  25  lb  r,  7  4-wheel  box  c,  22  h.  Pres.  D.  A. 
Flack,  v.  Pres.  R.  A.  Prlngle,  Sec,  Treas.  &  Man 
Chas.  H.  Flack.  Capital  $40,000.         h     3  1 

BRIDGEPORT,  CONN.— Bridgeport  Horse  R.  R 
Co.    (Controlled  by  Bridgeport  Traction  Co.) 

Bridgeport  Traction  Co.  (Controls  Bridgeport 
Ry.,  Bridgeport  Horse  R.  R.  and  East  End  Ry.  com- 
panies.) 22  m,  4  8J4  S,  30, 45,  56  ID  T,  C  b  &  S  b  r,  84  C, 
436  h.  Brill,  Jones  and  Stephenson  cars.  Pres.  & 
Gen.  Man.  N.  H.  Heft,  V.  Pres.  E.  S.  Ward,  Sec.  T. 
L.  Watson,  Treas.  W.  Scheerer.  Capital  $2,000,000. 
Bonds  authorized  $?80,000.      8  3 

The  East  End  Ry.  Co.  (Controlled  by  Bridgeport 
Traction  Co.)  6  m,  4-8%  g,  35  &  45  lb  T  r,  27  c,  of 
which  15  are  2-h.  and  12  1-h,  200  h.  Pres.  N.  H.  Heft, 
Treas.  W,  H.  Scheerer,  Supt.  T.  B.  Lashar.  Capital 
$42,550;  authorized,  $100,000.  Bonds,  $12,000.     5  3 

BRIDGEPORT,  O.— Bellalre,  Bridgeport  & 
Martin's  Ferry  St.  R.  R.  Co.   11%  m,  5-2  g,  63,  83  lb 

girder  r,  13  m  c  3  h.  T-H  system.  New  Castle  cars, 
uckeye  engines.  Pres.  J.  K.  Jolly,  V.  Pres.  P.  D. 
Nlcols,  Sec.  R,  T.  Howell.  Treas.  A.  K.  Leyda,  Supt. 
J.  G.  Ourey.  Capital,  $250,000.  Bonds,  $150,000. 
9  3 

BRISTOL,  TENN  Bristol  St.  Car  Co.  (Owned 

by  Bristol  Belt  Line  Ry.  Co.) 

Bristol  Belt  Line  Ry.  Co.  Elec.  7  m,  4-8X  g,  35  lb 
T  r,  7  c,  of  which  5  are  m  c  and  2  t  c.  Short  &  Edi- 
son system.  Pres.  J.  L.  Stadelman,  Sec.  &  Gen.  Man 
W.  A.  Stadelman,  Treas.  Aaron  Ward  Morris.  Capi- 
tal, $250,000.   Bonds,  $75,000.        12  2 


BROCKTON,  MASS  BrocKton  St.  Ry.  Co.  (In- 
cludes East  Side,  Brockton  &  Holbrook  and  Whit- 
man Rys).  Elec.  31.635  m,  4-8}^  g,  35  40  &  45  lb  flat 
and  T  r;  75  c,  of  which  49  aremc  and  26  arete. 
T-H  system.  Pres.  G.  H.  Campbell,  Treas.  A.  A. 
Glasier,  Gen.  Man.  H.  B.  Rogers.  Capital,  $250,000. 
Bonds,  $300,000.  Office,  203  Main  st.  5  3 

BROOKLYN,  N.  Y. — Atlantic  Avenue  K.  R. 
Co.  of  Brooklyn.  (Controlled  by  Brooklyn  Traction 
Co.)  Elec.  42  m,  4-8%  g,  50-60  lb  c  b  and  flat  r,  383  c, 
1,562  h.  Westlnghouse  system.  Pres.  B.  Norton, 
Sec  W.  J.  Richardson,  Treas.  N.  H.  Frost.  Supt. 

H.  R.  Newklrk.  Supt.  of  Const'n  J.  R.  Beetem,  Elec. 
Engr.  F.  Stillman,  Jr.,  Supt.  of  Line  Const'n  E.  B. 
Gunn,  Pur.  Agt.  W.  M.  Tobias.  Capital,  $9,000,000. 
Bonds  $3,000,000.  Executive  office,  Franklin  Trust 
Co.  Building,  Montague  St.;  Supt's  office,  cor.  At- 
lantic &  Third  aves.       6  3 

Broadway  R.  R.  Co.  of  Brooklyn.  23.042  m,  4-8)4  g 
60  lb  double  groove  r,  203  c,  733  h.  Pres.  S.  Spen- 
cer. V.  Pres.  &  Gen.  Man.  G.  W.  Maslin,  Sec.  W.  S. 
Townsend,  Treas.  R.  D.  Lankford,  Supt.  H.  Myerholz 
Capital,  $525,000.  Bonds,  $350,000.  Office,  21  Broad- 
way, E.  D.        8  3 

Brooklyn  City  R.  R.  Co.  Elec,  184  m,  of  which  156 
are  horse,  8  steam  and  20  elec,  4-8%  g,  50,  «0  & 
65  lb  s  b,  c-b  &  girder  r  (all  steel),  1,603  c,  of  which 

I,  507  are  horse,  76  elec.  m  c,  20  are  t  c,  29  steam 
motors,  5,587  h.  Pres.  D.  P.  Lewis,  V.  Pres.  E.  D. 
White,  Sec.  &  Treas.W.  A.  H.  Bogardus,  Asst.  Sec.  & 
Treas.  Thos.  P.  Swln,  Supt.  J.  C.  Cameron.  Capital 
authorized  and  issued  $6,000,000.  Bonds,  $3,925,000. 
Offices  cor.  Montague  &  Clinton  Sts.     9  2 

Brooklyn  City  &  Newtown  R.  R.  Co.  Elec.  21%  m, 
4-S%  g,  58-96  lb  girder  r,  256  c  of  which  108  are  m  c 
and  148  t  c  24  h.  Westlnghouse  system.  Brill,  Jones 
and  Stephenson  cars.  Westlnghouse,  Church,  Kerr 
&  Co.  engines.  Pres.  John  N.  Partridge,  "V.  Pres. 
L.  Fitzgerald,  Sec.  &  Treas.  Duncan,  B.  Cannon, 
Supt.  John  L.  Helns.  Capital,  $1,000,000;  authorized 
$2,000,000.  Bonds,  $1,775,000.  General  office,  120 
Broadway.  Executive  office,  cor.  DeKalb  &  Central 
aves.       11  3 

Broadway  Ferry  &  Metropolitan  Ave.  R.  R.  Co.  11 
m,  4-8%  g,  47-52  lb  c.  b.  and  tram  r,  55  c,  124  h.  Pres 

G.  W.  Maslin,  Sec.  E.  M.  Roblnson,Treas.  R.  D.  Lank- 
ford,  Supt.  H.  Myerholz.  Capital,  $100,000.  Bonds, 
$155,000.  Office,  21  Broadway.         8  3 

Brooklyn  Heights  R,  R.  Co.  Cable.  1.1  m,  4-8%  g 
60  lb  girder  r,  8  c.  Pres.  D.  P.  Lewis,  V.  Pres.  J.  E 
Searles,  Jr.,  Sec.  E.  Johnson,  Treas.  G.S.  Studwell. 
Supt.  A.  Rogers.  Capital,  $200,000.  Bonds,  $250,000 
Office,  40  State  st.       4  2 

Coney  Island  &  Bklyn  R.R.  Co.  Elec.  22  m,  of  which 
16  are  horse  &  6  elec,  45  &  60  lb  r,  4-8%  g,  115  c,  of 
which  40  are  box,  61  open  and  14  m.  c,  300  h,  T-H 
and  Edison  systems.  Pres.  H.  W.  Slocum,  Sec.  & 
Treas.  E.  F.  Drayton  Supt.  D.  W.  Sullivan.  Office, 
cor.  Smith  &  Huntington  sts.  Capital,  $500,000.  4  2 

Franklin  Ave.  R.  R.  Branch  of  Brooklyn  City  & 
Newtown  R.  R.  Co.  Elec.  9  m,  4-8)4  g,  98  lb  girder 
r,  72  c,  of  which  40  are  4-wheel  box  and  32  are  4- 
wheel  open.  Westlnghouse  system.     8  3 

Jamaica  &  Brooklyn  R.  R.  Co.  (See  Jamaica,  N.  Y  ) 

Prospect  Park  &  Flatbush  R.  R.  Co.  3  m,  4-8%  g,  34 
lb  r,  4  box  c,  10  h.  Pres.  H.  W.  Slocum,  Sec.  &  Treas 

H.  W.  Slocum,  Jr.,  Supt.  D.  W.  Sullivan.  Office,  45 
Broadway.  Capital  $50,000.  4  2 

Van  Brunt  St.  &  Erie  Basin  R.R.  Co.  2)4  m,  4-8%  g,  45 
lb  s  b  r,  19  c,  41h.  Pres.  Michael  Murphy,  Sec.  & 
Treas.  Wyllys  Terry,  Supt.  T.  J.  Carey.  Capital 
authorized  and  issued,  $150,000.  Bonds,  $25,000. 
Offices,  264  Van  Brunt  st.     9  2 

BROWNSTOWN,  IND. — Brownstown  &  Ewing 
St.  R,  R.  Co.  2  m,  5-4  g,  T  r,  1  c,  4  h,  2  mu.  Pres. 
&  Supt.  P.  Ealk,  V.  Pres.  &  Sec.  W.  L.  Bryatt,  Treas. 
G.  H.  Hines  Capital,  $3,500;  authorized,  $5,000.  5  3 

BRUNSWICK,  GA.— Brunswick  St.  R.  R.  Co. 
9  m,  4-8%  g,  48%  lb  T  and  girder  r,  15  c,  50  mu,  1%  m 
on  St.  Simon's  Islaud,  with  2  steamboats  connecting 
lines  Stephenson  cars.  Owners.  A.  J.  Crovatt,  J. 
E.  Dublgnon,  A.  H.  Lane,  W.  O,  Allison,  Gen.  Man. 
W.  E.  Recknagel.  Office,  Newcastle  st.  Capital, 
$200,000.       6  3 

BUFFALO,  ILL.— See  Mechanlcsburg,  111. 

BUFFALO,  N.  Y. — Buffalo  Railway  Co.  (Oper- 
ates Crosstown  Ry.)  Elec.  120.53  in,  of  which  24 
are  horse  and  96  elec,  4-8%g,  62  lb  girder  r,  315  c,  of 
which  118  are  he,  127  m c  and  100  t  c,  763  h.  T-H 
system.  Pres.  Henry  M.Watson,  V.  Pres.  &  Gen. 
Man.  H.  H.  Littell,  Sec.  &  Treas.  Joseph  S.  Baecher, 

Supt.  Capital,  $5,370,500;  authorized, 

$6,000,000.  Bonds,  $6,320,000.  Office,  346  Main  st., 
Buffalo.     8  3 

Buffalo,  Bellevue  &  Lancaster  Ry.  Co.  5  m  c.  T-H 
system.     12  2 

Buffalo  &  Tonawanda  Electric  Ry.  Co.  6  m,  i-8% 
g,  45  lb  T  &  girder  r,  8  c,  of  which  3  are  m  c  and  5 1  c 
T-H  &  Edison  systems.  Pres.  E.  H.  Butler,  V.  Pres 
M.  Neilany,  Sec.  &  Treas.  C.  M.  Howard,  Supt.  W.  J 
Voorhees.  Capital,  $125,000;  authorized  $250,000.  9  2 

Buffalo,  Kenmore  &  Tonawanda  Electric  R.  R. 
Co.  5-66  m,  4-8%  g,  60,  75  lb  T  &  girder  r,  4  m.  c. 
T-H  system.  Brill  cars.  Noye  Engines.  Pres.  D. 
P.  CaUahan,  V.  Pres.  N.  E.  Mack,  Sec.  G.  H.  Frost, 
Treas.  J.  L.  Donovan,  Supt.  H.  E.  Heller.  Capital 
$50,000.      8  3 

Buffalo,«North  Main  St.  its  Tonawanda  R.  R.  Co 
Elec.  5J£  m,  4-8!4g,  (,5-90  T  r,  6  c,  of  which  3  are  m  c 
and  3  t  c.  Pres.  L.  F.  W.  Arend,  V.  Pres.  A.  T 
Pancher,  Sec.  E.  Rutherford,  Treas.  C.  C.  Mead 
Capital  $60,000.  Office  44  Niagara  st.        5  3 


Crosstown  St.  Ry.  Co.  (Operated  by  Buffalo  Ry. 
Co.)  Elec.  52  m,  4-8)4  g,  67  lb  girder  r  60  m  c  T-H 
system.  Pres.  &  Gen.  Man.  H.  H.  Littell,  Sec.  & 
Treas.  J.  S.  Baecher,  Supt.  A.  J.  Porter.  Capital, 
$1,500,000.   Bonds,  $1,500,000.         8  3 

BURLINGTON,  IA. — Burlington  Electric  Ry. 
Co.  11  m,  4-8%  g,  40  lb  T  r,  45  c,  of  which  20  are  h 
c,  15  m  c  and  7 1  c.  Westlnghouse  system.  Pres.  W 
P.  Putnam,  V.  Pres.,  Treas.  &  Supt.  P.  G.  Jones,  Sec 
G.  Mclnnes.  Capital,  $650,000.  Bonds,  $300,000.  7  1 

BURLINGTON,  VT  Wlnooskl  &  Burlington 

St.  Ry.  Co.  6.38  m,  of  which  1.50  are  horse  and  4.88 
Elec.  4-8%  g,  50  lb  T  r,  17  c,  of  which  8  are  m  c  and 
9  h  c  and  t  c,  24  h.  Gen.  Elec.  system.  Gilbert  cars. 
Pres.  Ellas  Lyman.V  Pres.  J.  A.  Powers,  Sec.  &  Treas 
W.  P.  Hendee,  Supt.  T.  B.Jones.  Capital,  $135,000; 
authorized.  $200,000.  Bonds,  $100,000.  Office,  186 
College  st.     8  3 

BUTTE,  MONT  Butte  Consolidated  Ry.  Co.  15 

m,  of  which  1)4  are  cable,  2  steam  and  13%  elec, 
4-8)^  g,  40  and  50  lb  T  r,  24  c,  of  which  5  are  steam,  4 
g  c,  10  m  c  and  5  t  c.  Edison  system.  Pres.  W. 
Bennett,  Sec.  &  Gen.  Man.  J.  R.  Wharton,  Treas. 
W.  A.  Clark.  Capital,  $500,000.  Office,  Main  & 
Park  sts.       9  3 


c 


CAIRO,  ILL.— The  Delta  Electric  Co.  4  m,  4-8%  g 
45  lb  T  r,  6  c,  of  which  4  are  m  c  and  2  t  c.  Detroit 
system.  St.  Louis  cars.  Russell  engines.  Pres. 
W.  Kluge,  V.  Pres.  A.  Miller,  Sec.  &  Gen.  Man.  H. 
Schulze,  Treas,  H  Hasenjaeger.  Capital,  $150,000. 
Bonds,  $50,000.  Office  1010  Washington  av.     8  3 


CALERA,  ALA.— So.  Calera  Land  &  Imp't  Co.  2 
th>  4-8  %  g,  40  lb  steel  r,  1  dummy  engine.  Capital, 
$150,000.  Office,  Calera.  b 


CAMDEN,  N.  J.— Camden  &  Atlantic  R.  R.  Co 
Elec.  6$4  m,  4-9  g,  60  lb.  r,  18  motor  &  19  trail  c 
Pres.  G.  B.  Roberts,  V.  Pres.  Wm.  J.  Sewell,  Sec.  J 
R.  McClure,  Treas.  W.  Taylor,  Supt.  A.  O.  Dayton 
Office  233  S.  4th  St.,  Phila.        7  1 


Camden,  Gloucester  &  Woodbury  Ry.  Co.  Elec. 
15  m,  5  g,  80  lb.  girder  r,  42  c,  of  which  12  are 
m  c  and  30  t  c.  Westlnghouse  system.  Lamokln 
cars.  Westlnghouse  engines.  Pres.  J.  Wlllard 
Morgan,  Sec.  '£.  P.  Curley,  Treas.  W.  J.  Tompson, 
Engr.  J.  J.  de  Kinder,  Supt.  H.  M.  Royal.  Capital, 
$600,000.   Bonds,  $250,000.         9  3 

Camden  Horse  R.  R.  Co.  Elec.  28%'  m,  of  which 
n%  are  horse  and  16%  elec.  5  g.,  47,  52,  S3J^,  80  lb 
s-b  Duplex  and  girder  r,  74  c,  of  which  28  are  h  c, 
26  m  c  and  18 1  c,  150  h.  Edison,  T-H  and  Westing- 
house  systems.  Brill,  Lewis  &  Fowler  and  Stephen- 
son cars.  Westlnghouse  and  Ball  engines.  Pres. 
Wm.  S.  Scull,  V.  Pres.  B.  C.  Reeve,  Sec.  Morris  W. 
Hall,  Treas.  G.  G.  Browning,  Supt.  S.  J.  Fenner. 
Capital,  $250,000.  Bonds,  $150,000.  Office,  307  Mar- 
ket st.      8  3 


CANANDAIGUA,  N.  Y. — Canandalgua  St.  R.  R 
Co.  2%  m,  4-8J^  g,  36  lb  Johnson  girder  r,  6  c,  of 
which  4  are  box  and  2  are  open,  12  h.  12  mu.  Pres. 
A.  S.  Cooley,  V.  Pres.  I.  B.  Smith,  Sec.  Chas.  F. 
Milliken,  Treas.  &  Supt.  Chas.  C.  Sackett.  Capital, 
$30,000.  Bonds  $20,000.     9  1 


CANTON,  O.— Canton  St.  Ry.  Co.  Elec,  6%  m 
4  g,  40  &  50  girder  &  T  r,  88  c,  of  which  24  are  m.  c 
and  14 1.  c.  Edison  system.  Pres.  &  Treas.  W.  A 
Lynch,  V  Pres.  R.  A.  Miller,  Sec.  A.  J.  Underhill, 
Supt.  T.R.  Catlin.  Capital  $300,000.  Office,  275  W. 
Tuscarawas  st.     9  2 


Lakeside  St.  R.  R.  Co.  Elec.  2)4  m,  4  g,  40  lb  T  r, 
12  c,  01  which  6  are  m.  c.  and  6  t.  c.  Summer  line. 
Officers,  same  as  above.     9  2 

CAPE  MAY,  N.  J  cape  May  &  Schellenger's  - 

Landing  R.  R.  Co.  3  m,  5-2  g,  45  lb  r,  4  l-h  4  2-h  c, 
50  h.  Pres.  L.  H.  Cone,  Sec,  Treas.  &  Gen.  Man. 
J.  H.  Edmunds.     7  1 


Cape  May,  Delaware  Bay  &  Sewell's  Point  Electric 
Ry.  Co.  6%  m,  4-8%  g,  45  lb  T  r,  16  c.  of  which  10  are 
m  c  and  6  t  c.  Westlnghouse  system.  Brill  and  Lamo- 
kln cars.  Ball  engines.  Pres.  G.  G.  Browning,  Sec. 
&  Gen  Man.  J.  J.  Burleigh,  Treas.  B.  C.  Reeves,  Supt 
J.  H.  Edmunds.  Capital,  $150,000.  Bonds,  $150,000. 
Office,  Camden.        8  3 

CARBON  DALE.  PA. — C&rbondale  Traction  Co 
Elec.  7  m,  5-2  g,  45,  52  lb  T  &  girder  r,  6  m  c.  T-H 
system.  Pres.  J.  W.  Aitken,  Treas.M.  P.  Tompson, 
Gen.  Man.  W.  P.  Sadler,  Jr.,  Supt.  H.  M.  Kalbuch. 
Capital,  $150,000.  Bonds,  $150,000.     4  3 

CARTERVILLE,  MO.— Southwest  Missouri 
Electric  Ry.  Co.  (See  Webb  City.) 

CARTHAGE,  M04— Carthage  Horse  Ry.  Co.  414 
m,  3-6  g,  16-30  lb  T  r,  5C,  of  which  4  are  box  and  1 
open,  2h,  18  mu.  Pres.  J.  Gulnney,  Sec  J.  W.  Halli- 
burton, Gen.  Man.  &  Supt.  E.  A.  Sexton.  Capital 
$30,000.  Bonds  $10,000.  Office,  19  S.  Grant  st.    5  3 


CEDAR  RAPI DS,  IA. — Cedar  Rapids  &  Marlon 
Ry.  Elec.  14  m,  4-8)4  g,  45,  58  lb  T  &  girder  r,  25c,  of 
which  18  are  m  c  and  7  t  c.  T-H  system.  American 
and  St.  Louis  cars.  AUls  engines.  Pres.  P.  E.  Hall, 
V.  Pres.  W.  D.  Douglas,  Sec.  J.  S.  Ely,  Treas.  C.  H. 
Clark,  Supt.  P.  L.  Dlserens.       6  8 
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CENTEKVILLE,  IA — Centervllle  St.  Ry.  1.6  m 
3-8  g,  20  lb.  T  r,  2  4-wheel  box  c,  14  mu.  Robinson  & 
Hltt  cars.  Pres.  J.  R.  Wooden,  Sec.  &  Treas.  C.  R. 
Wooden.    Capital  $12,C00;  authorized,  $25,000.    6  3 


CENTRAIilA,  IXI,.— Centralla  &  Central  City 
St.  Ry.  Co.  3M  m,  g,  25  lbT  r,  8  c,  14  mu.  Pres. 
S.  N.  Pierce,  V.  Pres.  J.  Grush,  Sec.  G.  P.  Duncan, 
Treas.  A.  Dunker,  Supt  H.  M.  Johnson.  Capital, 
$7,950;  authorized,  $10,000.     8  3 


CHAMPAIGN,  ILL.— Urbana  &  Champaign  St 
Ry.Co.  (Lessee  of  Champaign  Rapid  Transit.)  Elec. 
9  m,  4-8^  g,  40-48  lb  T  r,  13  c.  of  which  6  are  m.  c. 
and  6 1  c.  Westlnghouse  system.  Pres.,Treas.  &  Gen. 
Man.  B.  F  Harris,  Jr.,  Gen.  Supt.  H.  J.  Pepper. 
Capital,  $150,000.  Bonds,  $50,000.      11  2 


f  Champaign  Rapid  Transit  Co.  Leased  to  Urbana 
&  Champaign  St.  Ry.  Co.  Elec.  3  m,  4-8^  g  60  lb.  T  r, 
3  m.  c.    Westlnghouse  system.  Capital,  $50,000. 
11  2 


CHARLESTON,  S.  C  Charleston  City  Ry.  Co. 

13  m,  4-8%  g,  38  &  42  lb  c.  b.  r,  39  c,  of  which  28  are 
box,  &  11  open  144  h.  Pres.  Jno.  S.  Rlggs.  Sec.  & 
Treas.  Prank  P.  Whllden,  Supt.  John  Mohlenhoff. 
Office,  4  Broad  st.  11      2  . 


Enterprise  R.  R.  Co.  13%  m,  5  g,  30  &  40  lb  c  b  &  T  r 
35  c,  87  h,  16  mu.  Brill  and  Jones  cars.  Pres.  and 
Gen.  Man.  T.  W.  Passallalgue,  Sec.  &  Treas.  P.  J. 
Balaguer.  Capital,  $250,000;  authorized,  $500,000. 
Bonds,  $50,000.  Office,  Cor.  Shepard  and  Meeting 
Sts.        8  3 


Middle  Street  Sullivan  Island  Ry.  Co.  2^  m,  4-8^; 
g,  20  &  30  lb  T  r,  7  c,  14  mu.  Pres.  B.  Callaghan,  Sec 
&  Treas.  Prank  P.  Whllden,  Supt.  B.  Buckley 
Capital  $15,000.   Office  4  Broad  St.     1  3 


CHARLESTON,  W.  VA.— Charleston  St.  Ry.Co 
4  m,  4-8J^  g,  35  lb.  s.  b.  r,  6  open  c,  7  h,  12  mu.  Sec 
E.  W.  Bridge,  Treas.  &  Gen.  Man.  J.  D.  Campbell 
Supt.  W.  B.  Carder.  Capital,  $50,000.  Bonds,  $10,000 
Office,  215  Kanawha  st.     3  2 


CHARLOTTE,  N.  C— Charlotte  St.  Ry.  (  o.  Elec 
5  m,  4-8%  g,  40-45  lb  T  &  girder  r,  9  c.  of  which  6 
are  m  c  and  3  t  c.  Edison  system.  Brill  cars.  Arm- 
lngton  &  Sims  engines.  Pres.  &  Treas.  E.  D.  Latta, 
Gen.  Supt.  A.  J.  Balrd  Auditor,  P.  A.  savin.  Capi- 
tal, $60,000.   Bonds  $100,000         5  3 


CHARLOTTESVILLE,  VA  Charlottesville  & 

University  St.  Ry.  Co.  \%  m,  4-8%  g,  16  lb  T  r, 
6  c,  2  h,  13  mu.  Lewis  &  Fowler  cars.  Pres.,  Treas. 
&  Gen.  Man.  R.  P.  Valentine,  Sec.  Geo.  Perkins, 
Supt.  H.  D.  Porter.  Capital,  $10,000;  authorized, 
$100,000.    Bonds,  $22,000.         8  3 


C  H  ATTANOOG  A,TENN  Chattanooga  &  North 

Side  St.  Ky.  Co.  Elec.  6  m,  4-8%  g,  56  lb.  girder  &  T  r 
9m.  c.  T-H  system.  Stephenson  cars.  Armington 
&  Sima  engines.  Pres.  &  Gen.  Man.  S.  R.  Read,  V. 
Pres.  N.  E.  Barker,  Sec.  &  Treas.  W.  H.  Hart.  Capi- 
tal, $40,000.   Bonds,  $60,000.      8  3 


Chattanooga  Coal,  Iron,  Land  &  Ry.  Co.  3  m.  3 
m  c.  Edison  system.        7  2 


Chattanooga  Electric  Ry.  Co.  40  m,  i-814  g,  40,  63 
lb  T  &  girder  r,  36  c,  of  which  32  are  m  c  ana  4  t  c 
T-H,  Detroit  &  Edison  systems.  Brill  and  Stephen- 
son cars.  Armington  &  Mlms  and  Taylor  engines. 
Pres.,  Sec.  &  Treas.  S.  W.  Divine,  V.  Pres.  E.  Wat- 
kins,  Supt.  C.  P.  Young.  Capital,  $1,500,000;  author- 
ized, $1,500,000.   Bonds,  $1,200,000.      5  3 


Chattanooga  Union  Ry.  Co.  dummy  line,  44  m 
4-8V6  g,  56  lb.  r,  59  c,  of  which  17  are  pass.  c.  and  42 
freight  c.  Gilbert  and  Chattanooga  car  &  Foundry 
Co.  cars.  Baldwin  and  Rhode  Island  engines.  Pres. 
H.  S.  Chamberlain,  Sec.  &  Treas.  O.  L.  Hurlbut, 
Supt.  J.  R.  Shaler.  Capital,  $1,000,000.      6  3 


North  Chattanooga  St.  Car  Co.  Elec.  3  m,  4-8*4 
g,  56  lb  T  r.  3  m  c.  Edison  system.  Stephenson 
cars.  Pres.  T.  D.  Young,  Sec.  H.  C.  Beck,  Treas.  J. 
Orr,  Gen  Man,  T.  J.  Nlcholl,  Supt.  W,  T.  Teas.  1  3 


CHESTER,  PA.— Chester  St.  Ry.  Co.  (Leased  to 
Union  Ry.  Co.)  Wm,  S-2&  g,  47  lb  r,  18  c.  80  h. 
Pres.  S.  A.  Dyer,  V.  Pres.  R.  Peters,  Jr.,  Sec.  J. 
G.  Dyer,  Treas.  J.  P.  Black,  Supt.  John  McFayden. 
Capital  $100,000,  fully  paid  up.  Office,  1,300  Edg- 
mont  av.     6  2 

Chester,  Darby  &  Philadelphia  St.  Ry.  Co.  Elec, 
8  m,  4-8J4  g,  20  m  c.  Pres.  G.  C.  Hetzel,  Consulting 
Engr.  W.  E.  Clemens,  Wakefield  Mass.      5  3 


Union  Ry.  Co.  Elec.  26  m,  5-2J4  g,  62}^  lb.  girder  r,  35 
m  c.  Short  and  Westlnghouse  systems.  Brill  and 
Lamokln  cars.  Wetherill  engines.  Pres.  S.  A.  Dyer, 
Sec.  &  Treas.  J.  G.  Dyer,  Supt.  J.  MaoFayden. 
CapltalK$100,000.     5  3 


CHEYENNE,  WYO,  —  Cheyenne  St.  R.  R.  Co. 
5  m,  3-6  g,  22  lb  T  r,  11c,  20  h.  Pres.  P.E.Warren 
V.  Pres.  N.  R.  Davis,  Sec.  J.  C.  Baird,  Gen.  Man.  & 
Supt.  T.  A.  Kent.        5  3 


CHICAGO,  ILL  Chicago  City  Ry.  CO.  159.74 

m,  of  which  93.21  are  horse,  34  97  cable  and  26.56 
elec.  4-8%  g,  78, 83  lb  girder  r,  1,739  c,  of  which  1,355 
are  h  c  and  t  c,  62  m  c  and  322  g  c,  2,618  h.  Pres. 
Geo.  H.  Wheeler,  1st  V.  Pres.  J.  C.  King,  2d  V.  Pres. 
E.  M.  Phelps,  Sec.  P.  R.  Greene,  Treas.  T.  C.  Pen- 
nington, Track  Master  C.  E.  Hall,  Supt.  M.  K.  Bowen 
Capital,  $9,000,000.  Bonds  $4,619,500.  Office,  2,020 
State  St.        5  3 


Calumet  Electric  St.  Ry.  Co.  Elec.  44  m,  4-8%  g,  78 
80  lb  girder  r,  101  c,  of  which  50  are  m  c  and  51  t  c. 
T-H  &  Detroit  systems.  American,  Pullman  and  St. 
Louis  cars.  Ball  and  Armington  &  Sims  engines. 
Pres.  W.V.  Jacobs,  V.  Pres.  J.  C.  Evans,  Sec.  &  Treas 
A.  J.  Whipple,  Gen.  Supt.  F.  O.  Rusling.  Capital, 
$500,000.    Office,  cor.  94th  and  Drexel  Ave.     9  3 


Chicago  General  St.  Ry.  Co.  (includes  West  & 
South  Towns  St.  Ry.  Co).  Elec.  11%  m,  4-8%  g,  80 
lb  girder  r,  5  m  c.  Sperry  system.  Pullman  cars. 
Siemens  &  Halske  engines.  Pres.  L.  E.  McGann, 
V.  Pres.  C.  L.  Bonney,  Sec.  &  Treas.  L.  C.  Bonney. 
Capital  $500,000;  authorized  $3,000,000.  Bonds 
$200,000.   Office  971  W.  22d  St.      8  3 


Chicago  Pasa  Ry.  Co.  27  m,  4-8}^  g,  52  &  60  lb  r, 
113  c,  480  h.  Pres.  &  Gen.  Man.  J.  B.  Parsons,  Sec.  & 
Treas.  Geo.  L.  Webb.  Leased  to  West  Chicago  St 
R.  R.  Co.  Office,  89  W.  Washington  St.        5  3 


Cicero  &  Proviso  St.  Ry.  Elec.  27  m,  4-8^  g,  60  lb 
Johnson  girder  r,  54  c,  of  which  43  are  m  c  and  11  t 
c.  Edison  system.  Pres.  D.  J  Kennedy,  V.  Pres.  T. 
A.  Snow,  Sec.  P.  E.  Ballard,  Treas.  D.  J.  Kennedy, 
Gen.  Man.  Geo.  Butters,  Supt.  J.  T.  Hughes.  Capi- 
tal stock,  $1,000,000.  Bonds,  $600,000.  Office,  Oak 
Park.       l  3 


North  Chicago  St.  R.  R.  Co.  83  m,  of  which  66 
are  horse  and  17  are  cable,  4-8%  g,  66J4  lb  girder  r,  641 
c,  of  which  116  are  g  c  and  525  horse  and  t  c,  1,300  h 
Pres.  Chas.  T.  Yerkes,  1st  V.  Pres.  W.  P.  Furbeck,  2d 
V.  Pres.  &  Supt.  J.  M.  Roach,  Sec.  &  Treas.  Wm.  D 
Meeker,  Gen  Man.  Fred  L.  Threedy,  Asst.  Supt.  E. 
W.Sherman.  Capital, $5,000,000.  Office, 444 N.  Clark 
st.       11  2 


South  Chicago  City  Ry.  Co.  Elec.  30  m,  4-8%  g 
78  lb  girder  r,  86  c,  of  which  46  are  m  c  and  40  t  c 
Edison  and  Westlnghouse  systems.  Brownell,  Pull- 
man and  St.  Louis  cars.  Alles  engines.  Pres.  D.  F. 
Cameron,  V.  Pres.  D.  M.  Cummings,  Sec.  &  Treas.  O. 
S.  Galther,  Supt.  K  D.  Rowe.  Capital,  $100,000. 
Office,  208  1st  Nat.  Bank  building,  Chicago.     7  3 


West  Chicago  St.  R.  R.  Co.  (includes  Chicago 
Pass.  Ry.)  185  m,  of  which  151  are  horse  and  34  cable, 
4-8J4  g,  43-90  lb  flat  &  girder  r,  1,900  c,  of  which  1,475 
are  h  c  and  425  t  c  and  g  c,  4,500  h.  Pres.  Chas.  T. 
Yerkes,  V.  Pres.  &  Gen.  Man.  John  B.  Parsons. 
Sec.  &  Treas.  R.  C.  Crawford,  Supt.  C.  P.  Nagel. 
Capital,  $12,000,000.  Office  of  Pres.  &  Supt.  89  W. 
Washington  st.        9  3 


CHILLICOTHE,  ILL.—  People's  Street  Ry.  Co 
3%  m,  4-8)^  g,  16,  20,  25  lb  T  r,  6  c,  12  mu.  Lessees  & 
Gen.  Mans.  Klnloch  &  Ryon.  Capital,  $8,000.      8  3 


CHILLICOTHE,  O.— ChiUicothe  Electric  Ry.  & 
Lighting  Co.  4%  m,  4-8%  g,  60  lb  T  r,  13  c,  of 
which  8  are  m  c  and  5 1  c.  T-H  and  Edison  systems. 
Pres.  M.  Cahll,  Treas.  William  Poland,  Receiver  s, 
Gen.  Man.  A.  H.  Reutlnger.  Capital  $100,000. 
Bonds',  $100,000.        8  3 


CINCINNATI,  O.— Cincinnati  Inclined  Plane  Ry 
Co.  Elec.  16  m.  1920  ft.  of  which  are  cable  and  16  m 
elec,  5-2%  g,  56,  58%,  63  lb.  girder  r,  38  c,  of  which  36 
are  m.  c.  and  2  Incline  cable,  5  h.  Edison  system. 
Pres.  H.  H.  Llttell,  V.Pres.  St.  John  Boyle,  Sec.  J.  M. 
Doherty,  Gen.  Man.  H.  P.  Bradford.  Capital,  $725,- 
000;  authorized,  $1,000,000.  Bonds,  $500,000.       9  3 


Cincinnati  St.  Ry.  Co.  Elec,  cable  and  horse.  139% 
m,  8  m  cable,  37  electric,  5-2  g,  42-52  lb  tram  and 
Johnson  r,  300  c  of  which  91  are  m  c,  36  grip,  72 
trail.  T-H  system.  1,200  to  1,500  h.  Pres.  &  Gen. 
Man.  John  Kllgour,  Sec.  &  Auditor  Jas.  A.  Collins, 
Treas.  R.  A.  Dunlap,  Gen.  Supt.  Jno.  Harris,  Pur. 
Agt.  A.  G.  Starr,  Elec.  Engr.  B.  L.  Kllgour.  Office, 
2d  floor  Apollo  bldg.     5  3 


Mt.  Adams  &  Eden  Park  Inclined  Ry.  Elec.  25  m 
of  which  8  are  cable  and  17  elec,  5-2%  g,  52-100  lb  r 
160  c,  of  which  32  are  g  c,  50  m  c  and  78 1  c.  T-H  sys- 
tem. Brill,  Laclede,  Pullman  and  Stephenson  cars. 
Pres.  John  Kllgour,  Sec.  &  Treas.  James  A. 
Collins,  Pur.  Agt.  &  Auditor,  A.  G.  Starr,  Supt.  John 
C.  Weaver.  Office,  5th  &  Walnut,  sts.    3  0 


Mt.  Auburn  Cable  Ry.  Co.  8J4  m,  cablej>2  g,  56  lb 
girder  r,  43  c,  of  which  21  are  g  c.  &  21  tc.  Pres 
Henry  Martin,  V.  Pres.  R.  Wurlitzer,  Sec.  and  Treas 
A.  Hill  Supt.  G.  Levins.  Capital  $300,000;  author- 
ized, $600,000.  Bonds,  $370,000.  Office,  Highland  ave. 
&  Saunders  st.     8  3 


Pendleton,  Mt.  Lookout  &  E.  Walnut  Hill  Ry.  Cc 
Elec.  and  Dummy.  \%  m,  5.3  g,  40  1bT>\  6  c,  of 
which  2  are  dummy,  2  m.  c.  and  2  t.  c.  Pres.  C.  H 
Kllgour,  Sec.  A.  H.  Meier.  Capital  authorized  $150,- 
000.  Office  Station  C.     8  3 

Price  Hill  Inclined  Planes,  2  planes,  each  800  ft 
6-6  g,  60  &  85  lb  T  r,  2  c  on  each  plane.  Pres.  M.  W 
Oliver,  Gen.  Man.  Rees  E.  McDuffie,  Sec  &  Treas 
Geo.  T.  McDuffie.  Capital,  $400,000.  Office,  Price  Hill 

5      3  •       _  .^37: 

So.  Covington  &  Cincinnati.  (See  Covington,  Ky.) 

CITY  ISLANO,  N.  Y.— Pelham  Park  R.  R.  Co 
3%  at,  3-6  g,  30-57  lb  T  and  s  b  r,  8  c,  of  which  6  are 
4- wheel  box  and  2  4-wheel  open,  15  h.  Pres.  W.  R. 
Lamberton  V.  Pres.  H.  D.  Cary,  Sec.  &  Treas.  E.  N 
Anable,  Supt.  P.  Underhill,  Capital  $50,000.  Office, 
City  Island,  N.  Y.      1  3 


CLARKSVILLE,  TENN.— ClarkSVille  St.  Ry 
Co.  4  2  m,  4-8  g,  18  lb  T  r,  6  c,  32  mu.  Pres.  W.  M 
Daniel,  Sec,  W  T.  Dortch,  Supt.  J.  Black.  Capital 
$16,500.  Bonds,  $11,000.  Office,  Farmers  &  Mer- 
chants' Nat.  Bank.     2  2 


CLEVELAND,  O.— Cleveland  City  Ry.  Co.  (In- 
eludes  Woodland  Ave.  &  West  Side  R.  R.,  Superior 
St.,  Payne  &  Lexington  Ave.  and  St.  Clair  st.  lines.) 
72  m,  of  which  19  are  cable  and  53  elec.  82-98  lb. 
girder  r,  346  c.  of  which  47  are  g.  c.  140  m.  c  and  159 
t  c.  Westlnghouse  and  Short  systems.  Brill  and 
Jones  cars.  Globe  engines.  Pres.  M.  A.  Hanna,  V. 
Pres.  F.  De  H.  Roblson,  Sec.  &Pur.  Agt.  J.  B.  Hanna, 
Gen.  Supt.  George  G.  Mulhern.  Capital,  $7,000,000. 
Bonds  $2,000,000.  Office,  Western  Reserve  Bldg.  8  3 


Cleveland  Electric  Ry.  Co.  120  m,  4-8^  g,  62-98  lb 
girder  r,  482  c,  of  which  240  are  m  c  and  242  t  c. 
General  Electric  and  Steel  Motor  systems.  Brill 
and  Jones  cars.  Allls  engines.  Pres.  H.  A. 
Everett,  V.  Pres.  H.  E.  Andrews,  Sec.  R.  A.  Harman, 
Asst.  Sec.  L.  E.  Beilsteln,  Treas.  J.  Parmelee,  Elech. 
&  Pur.  Agt.  C.  W.Wason,  Supt.  J.  J.  Stanley.  Capi- 
tal $12,000,000.  5  3 


East  Cleveland,  Euclid  &  Wlckllffe  St.  Ry.  Co. 
Elec.  3  m,  4-SJ^  g,  52  ib  girder  r,  4  c  of  which  2  are  m 
c  and  2 1  c.  Edison  system.  Pres.  A.  Everett,  Sec. 
&  Treas.  H.  A.  Everett,  Supt.  E.  Duty.  Capital  $25, 
000.        11  2 


Lake  View  &  East  Cleveland  St.  Ry.  Co.  Elec.  12.68 
ai,i-8]4  g,  52  lb  girder  r,  8  c,  of  which  4  are  m  e  and 
4  t  c.  Edison  system.  Pres.  A.  Everett,  Sec.  &  Treas 
H.  A  Everett,  Supt.  E.  Duty,  Capital  $25,000.  Office 
2.50Q  Euclid  ave.     11  2 

CLEVELAND,  TENN.— Cleveland  St  Ry.  Co.  2 

m,  4-9  g,  32  lb.  T  r,  2  4-wheel  box  c,  4  mu.  Pres.  L 
D.  Campbell,  Sec.  &  Treas.  L.  L.  Harle,  Supt.  J.  T 
Johnston.  Capital  $4,000.     6  2 


CLINTON,  IA  Lyons  &  Clinton  Horse  R.  R.  Co. 

(See  Lyons.) 

State  Electric  Co.  14  m,  of  which  2  are  horse  and 
12  elec.  4-s%  g,  45,  54  lb  girder  &  T  r,  20  c.  of  which 
2  are  h  c  12  m  c  and  6  t  c,  6  h,  4  mu.  T-H  and 
Westlnghouse  systems.  Pullman  cars.  Ideal  en- 
gines. Pres.  E.  C.  Walsh,  V.  Pres.  D.  Langan,  Sec. 
C.  C.  Coan,  Treas.  A.  L.  Stone,  Gen.  Man.  J.  P.  Cai- 
man, Supt.  W.  H.  Calnan.    Capital,  $500,000.  9  3 

CLINTON,  MASS  Clinton  St.  Ry.  Co.  Elec. 

2%  m,  4-83^  g,  58  lb  T  r,  2  m  c.  Pres.  U.  Parker,  V. 
Pres.  H.  A.  Wallls,  Sec.  W.  R.  Dane.  Treas.  A.  J. 
Wltherall,  Auditor,  B.  F.  Wallace.  Capital  $30,000. 
9  3 


CLINTON,  MO. — Clinton  St.  Ry.  Co.  3  m,  4  g 

Z  T  &  crescent  r,  5  c,  8  mu.  Pres.  A.  P.  Froweln, 
V.  Pres.  J.  T.  Ruffln,  Sec.  &  Treas.  H.  P.  Farls,  Supt. 
G.  C.  Haysler.  Capital,  $12,000.       8  3 


COLORADO  SPRINGS,  COLO.  — Colorado 
Springs  Rapid  Transit  Ry.  Co.  Elec  28  m,  4-8J^  g, 
30  lb  T  r,  42  c,  of  which  35  are  m.  c  and  17  t.  c.  Edi- 
son system.  Pullman  and  Woeber  cars.  Frlck- 
Corllss  and  Reynolds  engines.  Pres.  P.  L.  Martin, 
V.  Pres.  E.  J.  Eaton,  Sec.  &  Treas.  A.  L.  Lawton, 
Gen.  Man.  &  Auditor,  A.  A.  McGovney,  Supt.  D.  L. 
Macaffree.  Capital,  $500,0u0.  Bonds,  $350,000.  8  3 


COLUMBIA,  PA.— Columbia  &  IronviUe  St.  Ry. 
Pass.  Co.  Elec.  5%  m,  5  2X  g,  56  lb  girder  r,  6  m  c. 
Westlnghouse  system.  Brill  cars.  Pres.  W.  B. 
Given,  sec  &  Gen.  Man.  F.  S.  Given,  Treas.  J.  Jan- 
son.  Capital,  100,000.         5  3 

Columbia  &  Donegal  Ry.  Co.  Elec.  7  m,  5-2^  g, 
56  lb  T  &  girder  r,  4  m  c.  Westlnghouse  system. 
Lamokln  cars.  Westlnghouse  engines.  Pres.  W.  B. 
Given,  Sec.  &  Gen.  Man.  F.  S.  Given,  Treas.  H.  L. 
Haldeman.  Capital,  $75,000.        9  3 

COLUMBIA,  S.  C— Columbia  Electric  St.  Ry. 
Light  &  Power  Co.  Elec.  21  m,  4-814  g,  48  lb  T  r, 
6  m  c.  Short  system.  Pres.  &  Gen.  Man.  J.  Q. 
Marshall,  V.  Pres.  W.  A.  Clark,  Sec.  W.  G.  Chllds, 
Supt.  A.  Wallace.  Capital,  $50,000.  Office,  86  Gervais 
st.  Changing  to  elec.  6  3 


COLUMBUS,  GA.— Columbus  R.  R.  Co.  17  in,  of 
which  5  aie  hor^e  and  12  steam,  4-8%  &  4-9  g,  25  &  4o 
lb  T  r,  27  c,  of  which  9  are  dummy  and  18  h.  c,  10  h 
50  mu  Pres.  J.  F.  Flournoy,  Sec.  &  Treas.  Cliff  B. 
Grimes,  Supt.  J.  H.  Henderson.  Capital,  $25,ooQ 
Bonds  $100,000.      8  3 
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North  Highlands  R.  R.  Co.  Elec.  3%  m,  4-8%  g,  45 
lb  T  r,  6  c,  of  which  3  are  m  c.  and  3  t  c.  T-H  system. 
Brill  and  Ellis  cars.  Armlngton  &  Sims  engines. 
Pres.  &  Gen.  Man.  S.  A  Carter,  V.  Pres.  E.  J.  Rankin, 
Sec.  &  Treas,  R.  Browne,  Supt.  P.  E.  Knapp.  Capital 
$31,000;  authorized,  $200,000.  Office,  Pront  St.    8  3 


COLUMBUS,  IN  I). — Crump's  St.  Ry.  7  m,  of 
which  %  m  Is  horse  and  6)4  elec,  4-8%  g,  30  lb  T  r,  9  c 
of  which  1  is  h  c,  4  m  c  and  4  t  o.  American  Car  Co. 
and  Brownell  cars.  Ide  engines.  John  S.  Crump, 
proprietor;  Man.  R.  F.  Gottschalk,  Supt.  J.  W. 
Crump,  Jr.     5  3 


COLUMBUS,  MISS. -Columbus  St.  Ry.  & 
Power  Co.  Dummy.  2  m,  4-%  g\  40  lb  T  r,  2  c.  Pres 
E.  Cahn,  Sec.  &  Gen:  Man.  C.  E.  Rodenburg,  Treas.  R 
T.  Williams.  Capital,  $25,000.       9  2 


COLUMBUS,  O.— Columbus  St.  Ry.  Co.  (Oper- 
ates Glenwood  &  Greenlawn  St.  Ry.)  Elec,  50  m, 
5-2  g,  52-95  lb  T  &  girder  r,  140  c,  of  which  112  are 
m  c  and  28  tc.  T-H  system.  Brill  and  Brownell 
cars.  Buckeye  and  Mcintosh  &  Seymour  engines. 
Pres.  E.  E.  Dennlston,  V.  Pres.  &  Gen.  Man.  E.  K. 
Stewart,  Sec.  J.  A.  Williams,  Gen.  Supt.  W.  P.  Kelly. 
Capital,  $3,000,000.  Office  12  N.  High  St.      8  3 


Glenwood  &  Greenlawn  St.  Ry.  Co.  (Operated  by 
Columbus  St.  Ry.  Co.)  Elec.  5  m,  5-2  g,  5-2  g,  45  lb 
girder  &  T  r,  14  c,  of  which  8  are  m.  c.  and  6  t.  c. 
Edison  ana  Westlnghouse  systems.       8  3 


CONCORD,  N.  C— Concord  Ry.  Co.  Steam.  2.65 
m,  48%  g,  40  lb  T  r,  3  c.  Pres.  W.  M.  Smith,  V.  Pres. 
N.  P.  York,  Sec.  J.  B.  Shul,  Treas.  D.  B.  Caltrane, 
Capital  $15,000;  authorized  $100,000.        2  3 


CONCORD,  N.  H.  — Concord  St.  Ry.  Co.  Elec 
10  m.  3  g,  35,  45  &  50  lb  T  r,  20  c,  of  which  13  are  m  c 
and  7  t.  c.  T-H.  system.  ,Pres.  J.  H.  Albln,  Sec.  N. 
E.  Martin,  Treas.  E.  C.  Hoague,  Supt.  H.  E.  Cham- 
berlln,  Elecn.  D.  W.  White.  Capital,  $100,000;  au- 
thorized $150,000.  Offlce,Maln  st.        6  3 


CONEY  ISLAND,  N.  Y. — Sea  View  R.  R.  Co 
Elevated.  V4.  m,  4-8%  g,  50  lb  T  r,  7  c,  7  steam  motors 
Brill  and  Feigei  cars.  Baldwin  engines.  Pres.  P. 
A.  Schroeder,  Sec,  Gen.  Man.  &  Supt.  Wm.  Finley, 
Treas.  I.  M.  Bon.  Capital,  $191,000;  authorized  $260,- 
000.  Office  Flatbush,  N.  Y.     8  3 


CONNELLSVILLE,  PA.— Connellsvllle,  New 
Haven  &  Leisenrlug  St.  Ry.  Co.  Elec.  43£m.  5  2J^g 
52  lb.  girder  r  5  m.  c.  Edison  &  Westlnghouse 
systems.  Brill  cars.  Taylor  engines.  Pres  J.  D. 
Frisbee,  Sec.  J.  K.  Ewlng,  Jr.,  Treas.  E.  T.  Norton, 
Supt.  J.  L.  Gans.  Capital,  $50,000;  authorized,  $100,- 
000.   Bonds,  $30,000.      6  3 


CORPUS  CHRISTI,  TEX. —Corpus  Christ! 
Improvement  Co.  Dummy.  6%  m,  4-8%  g,  30  lb  T  r 
4  c,  2  steam  motors.  Pres.  E.  H.  Ropes,  V.  Pres 
J.  M.  Ropes,  Sec.  W.  B.  Newklrk,  Treas.  &  Supt 
H.KeUer.  Capital,  $100,000.  2  3 

Gussett  St.  Ry.  4  m,  4-8%  g.  25-30  lb  T  r,  6  c,  16 
mu.  Proprietor,  N.  Gussett.  Capital  $25,000,  9  1 


CORSICANA,  TEX.— Corslcana  St.  Ry.  Co.  4% 
m,  l-sy2  g,  16  lb  T  r,  6  c,  28  mu.  Pres.  &  Gen.  Man 
B.  G.  Mottle,  V.  Pres.  J.  E.  Whiteside,  Sec.  &  Treas 
W.J.  McKle.  Capital,  $50,000.        5  3 


CORTLAND,  N.  Y.— Cortland  &  Homer  Horse  R.R. 
Co.  4.1  m,  4-8J4  g,  25-30  lb  flat  &T  r,  8  c,  of  which  4 
are  box  and  8  open,  25  h.  Pres.  C.  H.  Garrison,  V. 
Pres.  S.  E.  Welch,  Sec,  Treas.,  Gen.  Man.  &  Supt.  L. 
D.  Garrison.  Capital,  $40,000.  Office,  19  Main  St.  8  3 

CORVALLIS,  ORE.— The  Corvallls  St.  Ry.  Co. 2 
m,  3-6  g,  30  lb.  steel  T  r,  2  box  c,  5  h.  Pres.  &  Gen 
Man.  M.  W.  Wllklns,  Sec.  M.  O.  Wilkins,  Treas.  M. 
G.  Wllklns.  Capital.  $50,000;  authorized.  $60,000. 
Bonds,  $10,000.      2  3 


COTTAGE  CITY,  MASS.— Cottage  City  St.  Ry 
Co.  5  m,  4-8%  g,  40  lb  T  r,  10  c.  Brlggs  and  Ellis  cars. 
Pres.  W.  C.  Van  Derllp,  V.  Pres.,  sec.  &  Gen.  Man. 
W.  A.  Boland,  Supt.  H.  S.  Kemp.  Capital,  $15,000; 
authorized,  $25,000.  Office  of  Gen.  Man.  610  Ex- 
change Bldg,  Boston.        9  3 


COTTONWOOD  FALLS,  KAN.— Consolidated 
St.  Ry.  Co.  2  m,  3-6  g,  36  T  lb  steel  T  r,  2  4-wheel 
box  c,  5  h,  3  mu.  Pres.W.  Adare,  Sec.  E.  W.  Tanner, 
Treas.  J.  M.  Little,  Supt.  W.  L.  Holslnger.  Capital 
$10,000.        2  3 

COUNCIL  BLUFFS,  1A.— Omaha  &  Council 
Blufls  Ry.  &  Bridge  Co.  Elec.  High  steel  bridge 
spans  the  Missouri  river.  20  m,  4-8%  g,  40,  45  &  56 
lb  girder  &  T  r.  56  c,  of  which  36  are  m  c  &  20  t  c. 
T-H  &  Edison  systems.  Pres.  John  T.  Stewart,  V. 
Pres.  G.  C.  Barton,  Sec.  Geo.  F.  Wright,  Treas.  J.  H. 
Millard,  Supt.  A.  K  Stone.    5  3 


COUNCIL  GROVE,  KAN.— Council  Grove  St.  Ry 
Co.  1%  m,  3-6  g,  20  lb  T  r,  2  c,  4  mu.  Pres.  W.  H 
White,  Sec.  &  Treas.  H.  W.  Glldermelster,  Treas.  & 
Gen.  Man.  A.  J.  Marks,  Morris  Co.  Capital,  $6,000.  7  1 


COVINGTON,  GA.— Covington  &  Oxford  St.  R.R 
Co.  6  m,  4-8%  g,  25  lb.  T  r,  6  c,  8  mu.  Pres.  I.  W.  Brown 
Sec.  &  Treas.  J.  G.  Lester,  Gen.  Man.  &  Supt.  R.  o 
Usher.   Capital,  $l6,000,.authorlzed  $20,000.  6  3 


COVINGTON,  KY.— South  Covington  &  Cincin- 
nati St.  Ry.  Co,  Elec.  35  m,  of  which  10  are  horse 
and  25  elec.  5-2J4  g,  65,  80  lb  T  &  girder  r.  120  c,  of 
which  34  are  h.  c.  and  86  m.  c.  120  h,  150  m.  Westlng- 
house, Short  &  T-H  systems.  Brownell,  Jones  and 
Stephenson  cars.  Cleveland  Ship  Bldg  Co.  and  Lane 
&  Bodley  engines.  Pres.  J.  J.  Shlpherd,  V.  Pres.  S. 
Blgstaff,  Sec.  &  Treas.  G.  M.  Abbott,  supt.  T.  M. 
Jenkins.  Capital,  $500,000;  Bonds  $500,000.  Office, 
402  Scott  St.        6  3 


CUMBERLAND,  MD.-  Cumberland  Electric  Ry 
Co.  6  m,  4-8%  g,  54  lb  girder  r;  13  c,  of  which  8  are 
m  c  and  6  t  c.  Edison  system.  Pres.  G.  D.  Land- 
wehr.V.  Pres.  G.  L.  Wellington, V.  Pres.  L.  Lowndes, 
Sec.  &  Treas.  J.  H.  Holzshu,  Supt.  W.  Mllnor 
Roberts,  Jr.  Capital  $70,000;  authorized  $100,000. 
Bonds  $30,000.  Office  North  Centre  St     5  3 


CUYAHOGA  FALLS.  O.— Akron  &  Cuyahoga 
Falls  Rapid  Transit  Co.  Elec.  8  m,  4-8%  g,  52,  66  lb 
T  r,  11  m.  c.  Gen.  Elec.  system.  Capital,  $300,000. 
Address,  R.  J.  Randolph,  Cuyahoga  Falls.  6  3 


D 


DALLAS,  TEX.— Dallas  Consolidated  Traction 
Ry.  Co.  Elec.  26  3-16  of  which  16  1-16  are  horse  and 
10  2-16  elec,  4-8%  g,  30-40  lb.  girder  &  T  r,  82  c,  of 
which  67  are  h.  c.  and  15  m.  c,  3  h.  200  mu.  T-H  & 
Edison  systems.  Laclede,  St.  Louis  and  Stephenson 
cars.  Receiver,  S.  P.  Cochran,  Gen.  Man.  for  Receiver 
K.  Kurtz.  Capital,  $1,000,000.  Office,  135  Main  SC. 
6  8 


Dallas  &  Oak  Cliff  Ry.  Co.  Steam.  11  m,  4-8%  g,  35 
&  65  lb  T  r,  4  m,  15  c.  Pres.  &  Man.  T.  L.Marsalls,  V. 
Pres.  J.  T.  Elliott,  Sec.  &  Treas.  E.  L.  Snodgrass. 
Capital  $460,000.  Room  5  Knepply  Bldg.     11  2 


Dallas  Rapid  Transit  Ry.  Co.  Elec.  13  m,  4-8%  g,  35 
&  45  lb  steel  T  r,  14  m.  c.  Edison  system.  Receiver, 
C.  F.  Freeman,  Supt.  Geo.  D.  Hartson.  Capital, 
$200,000.  Office,  303  North  Texas  Bank  B'ld'g.     6  3 


North  Dallas  Circuit  Ry.  Co.  Elec.  4  m,  4-8%  g 
40  lb  T  r,  4  m  c.  T-H  system.  St.  Louis  cars .  Pres. 
J.  C.  Schneider,  V.  Pres.  &  Gen.  Man.  Royal  A. 
Ferris,  Sec.  E.  T.  Moore,  Treas.  N.  A.  McMlllln. 
Capital,  $100,000.  Bonds,  $100,000.       2  3 


Queen  City  Ry.  Co.  Elec.  5.17  m,  4-8%  g,  45  lb  T 
r,  12  mc.  T-H  system.  American  cars.  Pres.  & 
Gen.  Man.  A.  W.  Childress,  V,  Pres.  J.  S.  Armstrong, 
Sec.  &  Treas  C.  L.  Wakefield,  Asst.  Supt.  R.  S. 
W.ikefleld.       9  3 


BANBURY,  CONN  Danbury  &  Bethel  Horse 

Ry.  Co.  6%  m,  4-8%  g,  25  lb  T,  s.  and  c.  b.  r,  20  c.  of 
which  13  are  4-wheel  box  and  7  4-wheel  open,  130  h 
Pres.  S.  C.  Holly,  V.  Pres.  S.  H.  Wagner,  Sec.  &  Treas 
J.  B.  MoGeorge,  Gen.  Sipt.  G.  H.  Kllnzlng.  Office 
23  South  st.  Capital,  $100,000.        1  3 


DANVILLE,  ILL. — Danville  Gas,  Elec.  Light  & 
St.  Ry.  Co.  8  m,  4-8%  g,  50  lb.  T  r,  21  c,  of  which  11 
are  m.  c.  and  10 1.  c.  T-H  system.  St.  Louis  cars. 
Ide  engines.  Pres.  F.  W.  Penwell,  V.  Pres.  A.  C. 
Daniel,  Sec  &  Treas.  W.  P.  Cannon,  Supt.  M.  Connor. 
Capital,  $260,000.        6  3 


DANVILLE,  VA  Danville  St.  Car  Co.  Elec 

2.06  m,  4-8%  g,  38  lb  girder  r,  5  m.  c.  T-H  system. 
Lamokln  cars.  Taylor  engines.  Pres.  P.  R.  Jones, 
V.  Pres.  L.  C.  Berkeley  Jr.,  Sec.  &  Treas.  H.  S.  Lanier 
Gen  Man.  &  Supt.  N.  W.  Berkeley,  Jr.  Capital, 
$50,000  authorized  $300,000.  Office,  320  Craighead  st. 
1  3 


DAVENPORT,  IA.— Davenport  &  Rock  Island 
Ry.  Co.  Elec.  55  m,  of  which  4  are  horse  and  51  elec. 
4-8%  g,  52  lb  girder  r,  110  c,  of  which  8  are  h  c,  60  m  c 
and  42 1  c.  T-H  system.  St.  Louis  Cars.  Pres.  D. 
H.  Louderbach,V.  Pres.,  Sec.  &  Treas.  J.  F.  Lardner, 
Supt.  H.  Schnitger.  Capital,  $750,000;  authorized, 
$1,600,000.  Bonds  $600,000.  Office,  2d  &  Rock  island 
sts  Davenport,  la.     8  3 


DAYTON,  KY.— Cincinnati,  Newport  &  Coving- 
ton St.  Ry.  Co.,  Dayton  Division  (See  Covington,  Ky.) 


DAYTON,  O.— Dayton  St.  R.  R.  Co.  8%  m,  4-8% 
g,  44,  70  lb  girder  r,  28  c,  98  h,  50  mu.  Pres.  C.  J 
Fernedlng,  V.  Pres.  G.  W.  Rogers,  Sec.  Wm.  H 
Simms,  Treas.  4th  Nat.  Bank,  Supt.  A.  W.  Anderson 
Capital  $300,0000.  Office,  W.  3d  st.  11  2 


City  St.  Ry.  Co.  (Controls  all  lines  In  city.)  Pres.  D 
B.  Coffin,  V.  Pres.  C.  B.  Clegg,  Sec.  W.  H.  Sims.  6  3 


Dayton  &  Soldiers'  Home  Electric  R.  R.  Co.  Ex- 
tension of  west  end  of  Fifthst.R.R.  4  m,4-8%  g,  45  lb 
Johnson  r,  4  c,  of  which  2  are  m  c  &  2  t  c.  Edison 
system.  Pres.  D.  B.  Corwln,  V.  Pres.  A.  A.  Thomas 
Sec.  &  Treas.  J.  C.  Pierce,  Supt.  T.  B.  Howell.  Cap- 
ital, $100,000.        2  3 


Fifth  St.  R.  R.  Co.  10  m,  4-8%  g,  48  &  52  lb  tram  & 
girder  r,  30  c,  115  h.  Pres.  D.  B.  Corwln,  V.  Pres 
Sec.  &  Treas.  J.  C.  Pelrce,  Supt.  &  Pur.  Agt.  T.  E 
Howell.  Capital  $400,000.  Office,  West  End.     2  8 


Home  Avenue  R.  R.  Co.  Steam  3  m,  4-8%  g,  40  lb 
T  r,  6  c,  3  motors.  Barney,  Smith  &  Co.  cars.  Porter 
engines.  Pres.  J.  Applegate,  V.  Pres.  W.  P.  Calla- 
han, Sec.  &  Treas.  C.  W.  Dustln,  Gen  Man.  &  Supt. 
W.  F.  Stark.  Capital,  $100,000.  Office,  N.  Ma  n  St. 
8  3 


Oakwood  St.  Ry.  Co.  8  m.  4-8%  g,  60,  72  lb  girder 
r,  18  box  c,  80  h.  Pres.  Charles  B.  Clegg,  V.  Pres.  A 
L.  Stout,  Sec.  V.  Winters,  Treas.  4th  Nat.  Bank,  Gen 
Man.  H.  P.  Clegg,  Supt.  William  Jones.  Capital 
$300,000.  Office,  cor.  Brown  &  Fairground  av.   5  3 


Wayne  &  Fifth  St.  R.  R.  Co.  6}4  m,  4-8%  g,  38,  65 
70  lb  Johnson  r,  13  c,  75  h.  Pres.  Geo.  W.  Shaw,  V. 
Pres.  &  Gen.  Man.  Ezra  Blmm,  Sec.  &  Treas.  Eugene 
Wulchet,  Supt.  N.  Routzahn.  Capital  $100,000.  Office 
29  Wayne  av.     8  3 


White  Line  St.  R.  R.  Co.  Elec.  nvg  m,  4-8%  g 
42  lb  steel  girder  r,34  c,of  which  22  are  m  c  and  12 1  c 
T-H  system.  Pres.  J.  A.  McMahon,  V.  Pres.  A.  G 
Clark,  sec.  J.  E.  Lowes,  Treas.  M.  A.  Nlpgen,  Supt 
&  Pur.  Agt.  W.  Beach.  Capital,  $300,000.      5  3 


DEADWOOD,  SO.  DAK  Deadwood  St.  Ry 

Co.  2  m.  3  g,  30  lb  flat  r,  3  c,  4  h.  Pres.  J.  Swift 
V.  Pres.  W.  H.  Swift,  Sec,  Treas.  &  Gen.  Man.  A.  W 
Coe.  Capital  authorized,  $20,000        1  3 


DECATUR,  ALA.— Decatur  St.  Ry.  Co.  4  m,  4-8^ 
g,  20  lb.  T  r,  5  c,  32  mu.  Pres.  W.  W.  Hedges,  V.  Pres 
A.  C.  Hartshorn,  Sec.  &  Gen.  Man.  A.  Bibb.  Capital 
$100,000.      11  2 


DECATUR,  ILL. — City  Electric  Ry  Co.  13  m 
elec,  4-8%  g,  40,  42,  48  lb  T  &  girder  r,  24  c,  of  which 
18  are  m  c  and  6  t  c.  T-H  and  Westlnghouse  systems 
Pres.  D.  S.  Sheliabarger,  Sec.&  Treas.  W.  L.  Shella- 
barger,  Gen.  Man.  W.  L.  Ferguson.  Capital  $300,- 
000.    Bonds  $175,000.   11  2 


Decatur  Electric  Ry.  Co.  4  m  elec,  4-8%  g,  40  lb 
Johnson  girder  and  T  r,  9  m.  c,  of  which  4  are  open 
and  5  box.  Detroit  system.  Pres.  J.  R.  Mills,  Sec.  W 
H.  Star,  Gen.  Man.  J.  W.  Alexander.  Capital,  $100,- 
000.  Plant  purchased  by  City  Electric  Ry  Co.    12  1 


DEERFIELD,  N.  Y . — Deerfleld  &  Utlca  R.  R.  Co 
2  m,  4-8}^  g,  42  lb  s  b  r,  3  box  c,  8  h.  Pres.  &  Gen 
Man.  Frederick  G.  Weaver,  Deerfleld;  Sec.  &  Treas 
A.  T.  Goodwin,  Utica.  Capital  $12,000.      6  2 


DEFIANCE,  O.— The  Defiance  Light  &  Power 
Co.  Elec.  3%  m,  60  lb  T  r.  6  c,  of  which  3  are  m  c  and 
3 1  c.  Westinghouse  system.  Brownell  and  Pull- 
man cars.  Russell  engines.  Pres.  S.  L.  Nelson,  V. 
Pres.  W.  B.  McKinley,  Sec.  &  Treas.  F.  E.  Smith, 
Gen.  Man.  H.  J.  Smith.  Capital  stock,  $100,000. 
Bonds,  $100,000.        8  3 


DELAWARE,  O.— Delaware  Electric  St.  Ry.  Co. 
5%  m,  4-8^  g,  45  lb  girder  r,  7  m  c.  Westlnghouse 
system.  Brill  cars.  Pres.  J.  K.  Newcomer,  V.  Pres. 
J.  D.  Van  Deman,  Sec.  L.  L.  Hudson,  Treas.  V.  T. 
Hills,  Supt.  F.  P.  Welch.  Capital,  $60,000.     5  3 


DENISON,  TEX.-Denlson  Rapid  Transit  Ry. 
Co.  <b\i  m.  4-8^  g,  35  lb  T  r,  6  c,  2  dummies.  Pres.  & 
Man.  B.  J.  Derby,  Sec.  C.  F.  Rose,  Treas.  S.  Star. 
Owned  and  operated  by  the  Denlson  Land  &  Im- 
provement Co.     4  1 


Denlson  Street  &  Belt  Line  Ry.  Co.  13  m,  of  which 
5\i  are  horse  and  iy2  steam,  4-8J^  g,  16,  35  lb.  T  r,  17  c 
of  which  11  are  h.  c.  and  6  steam,  2  engines.  42  mu. 
Baldwin  engines.  Pres.  F.  C.  Churchill,  V.  Pres.  A. 
H.  Coffin,  Sec"  A.  Zlntgraf,  Treas.  E.  H.  Hanna,  Gen. 
Man.  B.  J.  Derby.  Capital,  $150,000.  Bonds,  $75,600. 
1  8 

DENNISON,  O.— The  United  Electric  Co.  2  m, 
4-8%  g,  45  lb  girder  r,  3  m  c.  T-H  system.  Lamokln 
cars.  Russell  and  Westlnghouse  engines.  Pres.  T. 
H.  Wilson,  Sec.  E.  E.  Elvln,  Treas.  W.  H.  Smith, 
Gen.  Man.  R.  F.  Gardner.  Capital  $28,000;  author- 
ized $100,000.  Office  Grant  St.        8  3 


DENVER.  COL.— Colfax  Electric  Ry.  Co  lOJf  m 
3-6  g,  30  lb  T  r,  32  c,  of  which  12  are  m.  c.  and  20  t.  c 
Edison  system.  Pres. .  D.  Fletcher,  V.  Pres.  Sec.  & 
Gen.  Man.  S.  M.  Perry,  Treas.  T.  S.  Hayden,  Supt. 
F.  A.  Perry.  Capital,  $150,000.  Office,  1738  Curtis 
st.     8  3 


Denver  &  Westminster  Ry.  Co.  Elec.  18  m,  4-8% 
g.  Pres.  H.  J.  Mayham,  V.  Pres.  R.  W.  Woodbury, 
Sec.  J.  Downing,  Engr.  F.  H.  Whiting.  Capital, 
$1,000,000.  Office,  1643  Curtis  St.        3  3 


Denver  City  Cable  Ry.  Co.  35  m,  of  which  5  are 
horse  and  30  cable,  3-6  g,  60,  75  lb  girder  &  T  r,  177  c, 
of  which  5  are  h  c,  62  g  c,  and  110  t  c,  20  h.  Laclede 
and  Woeber  cars.  Wright  engines.  Pres.  Geo.  H. 
Holt,  Sec.  &  Treas.  G.  D.  L'Hulller,  Gen.  Man.  G.  E. 
Randolph,  Supt.  V,  Spangberg.  Capital,  $3,000,000. 
Bonds,  $3,300,000.  Office,  18th  &  Lawrence  Sts.  l  3 
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Denver,  Lakewood  &  Golden  R.  R.  Co.  Elec.  and 
Steam.  20  m,  of  which  15  are  steam  and  5  elee,  4-8% 
g,  60,  76  lb  T  r,  12  c,  of  which  4  are  m  c,  4  t  c  and  4 
steam  c.  T-H  system.  Woeber  cars.  Sioux  City 
engines.  Pres.  C.  C.  Welch.  V.  Pres.  W.  F.  R.  Mills, 
Sec.  J.  Q.  Adams,  Treas.  W.  A.  H.  Loveland,  Supt. 
T.  E.  Mitten.  Capital,  $1,000,000.  Bonds,  $250,000. 

Offices,  1427  Arapahoe  St.        8  3 


Denver  Tramway  Co.  (Includes  Denver  Cable 
Denver  &  Berkeley  Park,  So.  Denver  Cable,  Univer- 
sity Park  and  Metropolitan.)  Elec.  96.75  m,  3-6  g,  48 
T  r,  266  c,  of  which  42  are  g  c.  138  m  c  and  86  t  c.  lb 
T-H,  Westlnghouse  and  Edison  systems.  Brill, 
St.  Louis  and  Woeber  cars.  Hamilton-Corliss  and 
Wetherlll  engines.  Pres.  Rodney  Curtis,  V.  Pres. 
Jno.  J.  Rlethman,  Sec.  Wm.  G.  Evans,  Treas.  F.  A. 
Keener,  Gen.  Supt.  C.  K.  Durbln.  Capital,  $4,000,000. 
Bonds  $3,100,000.  Gen.  Offices,  Broadway  and  Col- 
fax and  Railroad  Bldg.     5  3 


Thirty-fourth  Ave.  Ry.  IX  m,  3-6  g,  26  lb  T  r,  1  c, 
6  h.  Owner,  J.  Cook,  Jr.,  P.  O.  Box  528.        8  3 


West  End  St,  Ry.  Co.  Elec.  WX  m,  4-8%  g,  50 
lb  r,  17  m  c.  Edison  system.  Laclede  and  Woeber 
cars.  Armlngt on  &  Sims  engines.  Pres.  J.Wilbour, 
V.  Pres.  &  Gen.  Man.  D.  F.  Longstreet,  Sec.  E.  M. 
Dexter.  Supt.  &  Pur.  Agt.  S.  R.  Wright.  Capital, 
$500,000.  Bonds,  $300,000.  Office  Prospect  Ave.  8  3 


DEPTFOEl),  TENN.— Deptfofd  &  South  Pitts- 
burg St.  Ry.  Co.  Dummy.  2%  m,  4-fi%  g,  40  lb  T  r 
3  c,  8  mu.  Pres.  L.W.  Barrlnger,V.  Pres.  0.  G.  Kelly, 
Sec.  Treas.  &  Gen.  Man.  J.  Bright.  Capital,  $12,000. 
Office,  Deptlord.      8  3 


DES  MOINES,  IA  Des  Moines  city  Ry.  Co. 

Elec.  35  m,  4-8%  g,  45,  50,  62  lb  girder  &  T  r,  46  m.  c. 
T-H  system.  Lane  &  Bodley  engines.  Pres.  J.  S. 
Polk,  V.  Pres.  G.  M.  Hlppee,  Sec.  G.  H.  Huttonlocher, 
Treas.  E.  H.  Hunter,  Gen.  Man.  Geo.  B.  Hlppee. 
Capital  $1,000,000;  authorized,  $3,000,000.  Bonds, 
$900,000.    Office.  201  5th  St.      5  3 


DETROIT,  MICH.— Fort  Wayne  &  Belle  Isle  Ry 
Co.  Elec.  23%  m,  4-8%  g,  48-90  s  b  girder  &  grooved 
r,  85  c,  of  which  29  are  m.  c.  and  57  t.  c.  Gen.  Elec. 
system.  Brill  cars.  Allis  engines.  Pres.  E.  H. 
Butler,  Sec.  N.  W.  Goodwin,  Treas.  E.  S.  Heine- 
man,  Supt.  G.  S.  Hazard.  Capital  $250,000.  Bonds 
$226,000.  Office,  Room  12  Kanten  Bldg.  8  3 


Detroit  Citizens'  St.  Ry.  Co.  (Includes  Grand  River 
St.  Ry.  and  Hamtramck  &  Grosse  Point  Ry.)  Elec. 
67  m.  of  which  37  are  horse  and  30  elec,  4-8^  g,  45,  66, 
78  lb  tram  and  girder  r,  245  c,  of  which  174  are  h  c, 
59  m  c  and  12 1  c,  1,830  h.  T-H,  Detroit  and  Westing- 
house  systems.  Brownell,  Jones,  Lewis  &  Fowler, 
Pullman  and  Stephenson  cars.  Westlnguouse, 
Church,  Kerr  &  Co.  engines.  Pres.  D.  M.  Ferry,  V. 
Pres.  W.  C.  Colburn,  Sec.  J.  R  Stirling,  Treas.  G.  H. 
Russel,  Gen.  Man.  J.  D.  Hawks,  Supt.  J.  H.  Fry. 
Office  12  Woodward  Ave.       9  3 


Detroit,  Rouge  River  &  Dearborn  St.  Ry.  Co.  Elec 
1U  m,  4-8%  g,  56  lb.  T  r,l  m  c.  Edison  system.  Pres. 
E.  J.  Owen,  V.  Pres.  J.  R.  McLoughltn,  Sec.  S. 
Hendrle,  Treas.  R.  J.  McLoughlln.  Office,  Moffat 
Building.     9  3 


Highland  Park  Ry.  Co.  Elec.  4  m,  4-8%  g,  30  &  42 
lb  T  r,  8  c,  of  which  4  are  4-wheel  box  &  4  4-wheel 
open,  &  4  m.  c.  Detroit  system.  Pres.  &  Treas.  Frank 
E.  Snow,  Sec.  F.  Woodruff,  Supt.  H  Lewis.  Capital, 
$50,000.  Office,  904  Hammond  Building.      1  3 


DOVER,  N.  H. — Union  St.  Rv.  Co.  Elec.  14  m 
4-S%  g,  40  lb  T  r,  19  c,  of  whlcL'  10  are  m  c  and  9  t  c 
T-H  system.  Pres.  H.  Haley,  V.  Pres.  &  Treas.  H.  W 
Burgett,  Sec.  R.  W.  Burwell,  Supt.  J.  Houston 
Capital  $150,000.  Leased  by  Consolidated  Light  & 
Power  Co.       12  2 


DUBLIN,  TEX — Dublin  St.  R.  R.  Co.  5  m.  {1% 
In  operation),  4  g,  20  lb  T  r,  3  c,  20  mu.  Pres.  H.  A 
Smith,  V.  Pres.  R.  H.  McCain,  Sec.  &  Gen.  Man. 
j.  E  Chapman,  Treas.  A.  A.  Chapman,  capital 
stocK  $10,000.      8  3 


DU  BOIS,  PA. — Du  Bols  Traction  Passenger  Ry. 
Co.  Elec.  2%  m,  4-814  g,  50  lb.  girder  r,  3  m.  c. 
Wlghtman  and  Edison  systems.  Brill  cars.  Mc- 
Ewen  engines.  Pres.  M.  D.  Wayman,  V.  Pres.  A.  C. 
Bailey,  Sec.  Gen.  Man.  &  Supt.  C.  E.  Bostwlck,  Treas 
G  E.  Grler.  Capital,  $30,000;  authorized,  $85,000. 
Bonds,  $30,000.        1  3 


DU  QUOIN,  Ilit.— Du  Quoin  St.  R.  R.  Co.  3  m 

4-8%  g.  57  lb.  T  r,  3  c,  3  h.  Pres.  &  Gen.  Man.  P.  D. 
Mlfflen,  V.  Pres.  C.  Horn,  Sec.  D.  White,  Treas.  P. 
N.  Pope.  Capital,  $5,375.     1  3 


DUBUQUE,  IA.— Dubuque  St.  R.  R.  Elec.  15  m 
4-8%  g.  52  lb  girder  r,  25  c,  of  which  15  are  m .  c. 
and  10  t.  c.  Edison  generators  and  Detroit  motors. 
Brill  cars.  Sioux  City  engines.  Pres.  &  Gen.  Man. 
J.  A.  Rhomberg,  Sec.  C.  H.  Meyer,  Treas.  &  Supt. 
J.  H.  Rhomberg.  Capital  $376,000;  authorized  $500,- 
000.  Bonds  $250,000.      9  3 


Dubuque  Electric  Ry.,  Light  &  Power  Co.  10  m. 
4-8^  g,  60  lb.  Johnson  girder  r,  16  c,  of  which  12  are 
m  c.  and  4 1  c.  Edison  system.  Receiver,  H.  Poole, 
Pres.  R.  W.  Stewart,  V.  Pres.  T.  O.  Swlney,  Sec.  & 
Treas.  A.  F.  Cutter,  Supt.  W.  T.  Griffith.  Capital, 
$500,000.    1  3 


Eighth  St.  &  West  Dubuque  St.  Ry.  Co.  Elec.  2% 
m,  4-8%  g,  52  lb  girder  r,  6  c,  of  which  4  are  m  c 
and  2  t  c.  Edison  system.  Northern  Car  Co.  cars. 
Fairbanks,  Morse  &  Co.  engines.  Pres.  L.  H.  Blge- 
low,  V.  Pres.  E.  P.  Griswold,  Treas.  W.  H.  Doane, 
Supt.  H.  J.  Dressel.  Capital,  $100,000.  Office,  foot 
of  8th  st.        5  3 


DULUTH,  MINN  Duluth  St.  Ry.  Co.  Elec 

40  m,  of  which  1.13  are  cable  and  39.87  elec,  4-8%  g 
45,  60  lb  girder  &  T  ,  r,  51  c,  of  which  47  are  m.  c. 
and  4  t.  c.  T-H  and  Snort  systems.  Pres.  L.  Men- 
denhall,  V.  Pres.  G.  G.  Hartley,  Sec.  &  Treas.  T. 

W.  Hoopes,  Gen.  Man.  &  Supt.  

Capital,  $300,000;  authorized,  $1,500,000.  Bonds,  $88,- 
000.  Office,  16  3d  av,  West  Duluth.    11  2 


Lakeside  Ry.  Co.    Elec.    4  m.  4-8%  g,  45  lb  T  r, 
Pres.  D.  G.  Cash,  Sec,  Treas.  &  Man.  W.  C.  Sargent 
Capital,  $100,000.    Operated  by  Duluth  St.  Ry.  Co 
8  2 


Minnesota  Point  St.  Ry.  3%  m,  3-6  g,  28  lb  T  r,  8  c 
16  h.  Pres.  J.  J.  Hlbbard,  V.  Pres.  R.  P.  Edson,  Sec, 
Gen.  Man.  &  Supt.  W.  Warner,  Treas.  B.  Silberstein, 
Capital  $60,000;  authorized  $100,000     9  3 


Motor  Line  improvement  Co.  Elec  6  m,  4-8%  g 
45  lb  T  r,  4  m  c.  T-H  system.  Laclede  cars.  Pres. 
G.  G.  Hartley,  V.  Pres.  J.  D.  Stryker,  Sec.  T.  W. 
Hoopes,  Treas.  A.  R.  Macfarlane,  Gen.  Mans.  Men- 
denhall  &  Hoopes.  Capital,  $150,000;  authorized 
$600,000.  Bonds,  $200,000.  Office  11  3d  Ave.  W.  8  3 


DURANGO,  COLO.— Durango  Ry.  &  Realty  Co., 
Elec.  2  m,  3  g,  30  lb  T  r,  2  c,  16  h.  Westlngnouse 
system.  Woeber  cars.  Ide  engines.  Pres.  C.  M. 
Williams,  V.  Pres.  T.  C.  Graden,  Sec.  W.  S.  Plckerlll, 
Treas.  &  Supt.  H.  J.  Arnold.  Capital,  $250,000.  9  3 


DURHAM,  N.  C  Durham  St.  Ry.  Co.  2  m,  4-8% 

g,  16  lb  T  r,  4  box  c,  4  mu.  Pres.  J.  S.  Carr,  V.  Pres 
A.  B.  Anderson,  Sec.  R.  H.  Wright.         8  3 


E 


EAST  LIVERPOOL,  O.— East  Liverpool  & 
Wellsvllle  R.  R.  Co.  Elec.  8%  m,  4-$%  g,  56  lb  T  and 
81  lb  girder  r,  20  m.  c.  Short  and  Westlnghouse 
systems.  Brill  ana  Stephenson  cars.  Pres.  &  Gen. 
Man.  A.  L.  Johnson,  Sec.  &  Treas.  C.  H.  J.  Davis, 
Supt.  R.  L.  Andrews.      8  3 


EAST  WAREHAM,  MASS.— East  Wareham 
Onset  Bay  &  Point  Independence  St.  Ry.  Co.  2.779  m 
4-8%  g,  25  &  35  lb.  T  r,  14  c,  15  h.  Pres.  T.  B.  Griffith, 
Sec.  B.  F.  Glbbs,  Treas.  &  supt.  I.  B.  Eldrldge.  Capi- 
tal, $20,600;  authorized,  $26,000.         1  3 


EASTON,  PA.— Easton  Transit  Co.  Elec.  10  m, 
of  which  3  are  horse  and  7  elec,  5-2%  g,  68  lb  girder 
r,  20  c,  of  which  30  are  h  c  and  10  m  c,  26  h.  Westlng- 
house system.  Brill  cars.  Pres.  W.  A.  Wilbur,  Sec. 
&  Treas.  A.  D.  Chldsey,  Gen  Man.  &  Supt.  W.  M. 
Williams.  Capital,  $150,000  ;  authorized  $500,000. 
Office,  60  Centre  sq.        1  3 

Easton  &  Bangor  Electric  Ry.  Co.  16  m,  5-2j^  g, 
48  10  r.  Pres.  J.  M.  Young,  Sec.  &  Treas.  D.  W. 
Nevln.  Capital,  $100,000.     9  3 

Pennsylvania  Motor  Co.  2%  m,  elec.  5-2%  g,  36-56 
lb  flat  &  T  r,  8  m  c.  Wlghtman  system.  Pres. 
H.  E.  Hand,  Sec,  Treas.  &  Gen.  Man.  D.  W.  Nevln, 
Supt.  L.  Richter.  Capital,  $120,000.  Bonds,  $60,000 
1  3 


EAU  CLAIRE,  WIS.'— Eau  Claire  St.  Ry.  Lt.  & 
Power  Co.  8  m,  elec,  4-8%  g,  35,  42  &  45  lb  c  &  s  b  r 
13  c,  of  which  8  are  m  c  and  5  t  c.  Edison  and  De- 
troit Elec.  Works  systems.  Pres.  W.  Lewis,  V.  Pres 
&  Gen.  Man  A.  F.  Gerald,  Treas.  W.  G.  Maxcy, 
Capital,  $100,000.     6  3 


EI  PASO  DE  ROBIiES,  CAL. — El  Paso  de 
Robles  St.  Ry.  5  m,  3  g,  16  lb  T  r,  2  box  c,  6  h 
Proprietor,  George  R.  Adams.  Cost,  $10,000.  Office 
Adams  Block,  cor  Spring  &  12th  sts.        9  3 


EL  PASO,  TEX. — El  Paso  &  Juarez  Ave.  St. 
Ry.  Co.  6%  m,  4-8%  g,  30  lb.  T  r,  14  c,  30  mu.  Pres. 
Z.  T.  White,  Supt.  A.  Lamour.      9  3 


San  Antonio  &  Magoffin  St.  Ry.  Co.  4  m,  4-8%  g,  30 
lb  T  r,  6  c,  5  mu.  Pres.  J.  Magoffin,  Supt.  A.  Lamour. 
9  3 


ELGIN,  ILL  Elgin  City  Ry.  Elec  13  m,  4-8%  g 

40  &  45  lb  T  &  girder  r,  22  c,  of  which  13  are  m  c  and 
9 1  c.  Edison  system.  Pres.  W.  Grote,  V.  Pres.  J.  B 
Lane,  Sec.  &  Treas.  A.  B.  Church,  Gen.  Man.  C 
Wuestenfeld.  Capital,  $250,000.       l  3 


ELIZABETH,  N.  J  Elizabeth  St.  Ry.  Co.  Z% 

m,  4-826  g,  38  &  52  lb  Johnson  girder  r,  13  box  c,  45 
h.  Pres.  F.  L.  Heidrltter,  Sec.  &  Treas.  E.  O.  Wood- 
ruff, Supt.  J.  C.  Husbands.  Capital  $50,000.  Office, 
East  Jersey  and  Front  sts.       l  3 

ELKHART,  1ND  Elkhart  Electric  &  Ry.  Co. 

Elec.  7  m,  4-8%  g,  35  lb  T  &  tram  r,  11  c,  of  which  7 
are  m  c  &  4 1  c.  Detroit  system.  Pres.  L.  Warfleld, 
V.  Pres.  J.  McNaughton,  Sec.  J.  W.  Ellis,  Treas.  T. 
Mulr,  Supt.  C.  T.  Goodrich.  Capital,  $99,000;  author- 
ized, $100,000.   Bonds,  $65,000.  9  2 

ELMIRA,  N.  Y. — Elmlra  &  Horseheads  Ry.  Co. 
Elec.  15.7  m,  of  which  .7  Is  horse  and  15  elec.  4-8% 
g,  45-78  lb.  T  &  girder  r,  49  c,  of  which  18  are  h.  c.  17 
m.  c.  and  14 1.  c,  14  h.  Edison,  T-H  and  Westlng- 
house systems.  Stephenson  cars.  Mcintosh  &  Sey- 
mour engines.  Pres.  R.  Leland,  See.  E.  Spencer, 
Treas.  &  Gen.  Man.  C.  H.  Baldwin.  Capital,  $400,000. 
Bonds,  $400,000.         8  3 

West  Side  R.  R.  Co.  Elec.  7%  m,  4-8Xg,701b  girder 
r,  22  c,  of  which  19  are  m  c  and  3  t  c.  T-H  system. 
Brill  and  Stephenson  cars.  Bates-Corliss  engines. 
Pres.  C.  M.  Tompkins,  V.  Pres.  A.  E.  Ockley,  Sec.  & 
Treas.  H.  H.  Hallock,  Gen.  Man.  &  Supt.  W.  W.  Cole 
Capital,  $100,000.   Office,  123  Baldwin  St.      8  3 


EMPORIA,  KAN. — Emporia  City  Ry.  Co.  Z%  m, 
3-6  g,  20  lb  r,  8  c,  24  h.  Pres.  Van  R.  Holmes,  Treas. 
A.  F.  Crowe,  Sec.  &  Man.  J.  D.  Holden.     11  2 


ENSLEY,  ALA. — Ensley  Ry.  Co.  (Consolidated 
with  Birmingham  Ry.  &  Elec.  Co.) 

ERIE,  PA. — Erie  City  Passenger  Ry.  Elec. 
(Operated  by  Erie  Elec.  Motor  Co.) 

Erie  Elec.  Motor  Co.  25  m,  4-8%  g,  52  lb  Johnson 
girder  r,  87  c,  of  which  71  are  m.  c,  6  transfer  c  and 
10  t.  c.  Edison  system.  Pres.  J.  S.  Casement,  V 
Pres.  J.  C.  Brady,  Sec.  &  Treas.  J.  L.  Sternberg,  Gen 
Man.  H.  F.  Wilbur.  Capital,  $700,000.  Bonds,  $35- 
000.  Office  202  State  st.        5  3 

ESSEX,  MASS. — (See  Salem,  Mass.) 

EUREKA,  CAL  Eureka  St.  R.R.  Co.  4%  m, 

4-8%  g,  14  &  36  lb  T  &  flat  r,  6  box  e,  13  h,  7  mu. 
Holt  and  N.  B.  &  M.  Ry.  cars.  Pres.  &  Gen.  Man. 
R.  M.  Fernald,  Supt.  J.  A.  Clark.  Capital  $60,000.  9  3 

EUREKA  SPRINGS,  ARK  Eureka  Springs 

Elec.  Lt.  &  St.  Ry.  Co.  2%  m,  4-8^  g,  35  lb  T  r,  5  c, 
17  mu.  St.  Louis  cars.  Pres.,  Sec.  &  Gen.  Man.  J. 
D.  Jordan,  V.  Pres.  C.  F.  Ellis,  Treas.  T.  N.  Cloflin, 
Supt.  W.  J.  Wallace.  Capital  $17,000;  authorized, 
$30,000.    Bonds  $3,700.      8  3 

EVANSVXLLE,  IND.  —  Evansvllle  St.  Ry.  Co 
Elec.  23  m,  4-8%  g,  60  lb  T  &  girder  r,  84  c,  of  which 
28  are  m  c  and  56  t  c.  Westlnghouse  system.  Pres 
J.  J.  Shipherd,  V.  Pres.  G.  H.  Stockwell,  Sec.  H.  D 
Moran,  Treas.  S.  Krutz,  Supt.  T.  J,  Gist.  Capital 
$200,000;  authorized,  $300,000.  Bonds,  $1,000,000. 
Office,  102  Main  St.        11  2 

EVERETT,  WASH.— Everett  Ry.  &  Electric  Co. 
7.42  m,  4-8J^  g,  40  lb  girder  r,  5  m  c.  Westlnghouse 
system.  American  cars.  Ball  engines.  Pres.  S. 
Duryee,  V.  Pres.  G.  Colby,  Sec  H.  A.  Schenck,  Treas. 
&  Gen.  Man.  A.  R.  Whitney,  Jr.,  Supt.  H.  C.  Wybro. 
Capital,  $200,000.     9  3 


F 


FAIRHAVEN,  WASH. — Falrhaven  &  New 
Whatcom  Ry.  Co.  Elec.  18%  m,  4-8%  g,  40,  56  lb  T 
r,  16  m  c.  T-H  system.  Brill  cars.  Ide  engines. 
Pres.  H.  Eldrldge,  V.  Pres.,  Gen.  Man.  &  Supt.  E. 
Cosgrove,  Sec  J.  A.  Kerr,  Treas.  C.  C.  Fisher. 
Capital,  500,000;  authorized,  $600,000.     6  3 

FALL  RIVER,  MASS  Globe  St.  Ry.  Co.  Elec. 

24  m,  4-8%  g,  45,  48%,  75  lb  girder  &  s  b  r,  88  c,  of 
which  72  are  m  c  and  16  t  c.  T-H  system.  Feigel, 
Jones,  Newburyport  and  Stephenson  cars.  Mcintosh 
&  Seymour  engines.  Pres.  Frank  S.  Stevens,  Sec.  M. 
G.  B.  Swift,  Treas.  R.  S.  Goff,  Supt.  John  H.  Bowker. 
Capital,  650,000.   Officev182  N.  Main  St.      8  3 

FlNDLAlf,  O.— Flndlay  St.  Ry.  Co.  (Operated 
by  Northern  Ohio  &  Lake  Brie  Ry.,  Lt.  &  Power  Co.) 
Elec  12%  m.  of  which  4  are  horse  and  8%  elec,  4-8% 
g,  35  &  60  lb  T  r,  22  c,  of  which  7  are  h  c,  10  m  c,  and 
5  t  c,  4  h,  32  mu.  Westlnghouse  system.  Laclede 
cars.  Buckeye  engines.  Pres.  G.  B.  Kerper,  V.  Pres. 
J.  N.  Kinney,  Sec.  J.  Strader,  Treas.  C.  D.  Kinney, 
Supt.  Chas.  Smith.  Capital  $100,000;  authorized 
$200,000.  Bonds  $100,000.  Office  N.  Main  St.      6  3 

Northern  Ohio  &  Lake  Erie  Ry.,  Lt.  &  Pow.  Co. 
(Operates  Flndlay  St.  Ry.  and  Tiffin  Elec.  Ry.) 


FISHKILL-ON-HUDSON,  N.  Y — Citizens'  St 
R.  R.  Co.  Elec.  3%  m,  4-8^  g,  45,  54  lb  T  &  girder  r, 
12  c.  T-H  system.  Pres.  J.  T.  Smith,  V.  Pres.  H.  G. 
Wolcott,  Sec.  S.  K.  Phillips,  Treas.  W.  H.  South- 
ard, Supt.  W.  E.  Havens.  Capital  $75,000.     8  3 

FITCHBURG,  MASS.—  Fitchburg  &  Leomin- 
ster St.  Ry.  Co.  Elec.  11.129  m,  of  which  4.44  are 
horse  and  6.689  elec,  4-8X  g,  58  lb  T  r,  28  c,  of  which 
17  are  h  c  and  11  m  c,  60  h.  Westlnghouse  system. 
Brill,  Jones  &  Newburyport  cars.  Pres.  H.  A.  Willis, 
V.  Pres.  H.  I.  Wallace,  Sec.  C.  F.  Baker,  Treas.  B.  F. 
Wallis,  Gen.  Man.  &  Pur.  Agt.  W.  W.  Sargent.  Capi- 
tal $135,000;  authorized  $250,000.  Bonds  $30,000.   5  3 
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FLUSHING,  n.  Y  Flushing  &  college  Point 

St.  Ry.  Co.  Elec.  4  m,  4-8%  g,  47  lb  s.  b.  r,  9  c,  of 
which  5  are  m  c  ana  4  t  c.  Westlngeouse  system. 
Jones  and  Stephenson  ears.  N.  Y.  Safety  Power 
engines.  Pres.  Joseph  Dykes,  V.  Pres.  E.  P.  Strat- 
ton.  Sec.  D.  Master,  Treas.  J.  Hepburn,  Supt.  W. 
G.  Rock.  Capital  $60,000.       6  3 

FOND  DU  LAC,  WIS  Pond du  Lac  St.  P.y.  Co 

Elec.  5  m,  4-8%  g,  35  lb  T  &  tram  r,  8  c,  of  which  6 
are  m  c  and  3 1  c.  Westlnghouse  system.  Pullman 
cars.  Ball  engines.  Pres.  &  Gen.  Man.  W.  G.  De 
Celle,  Treas.  W.  H.  Cole,  Asst.  Gen.  Man.  G.  A. 
Voorhees,  Supt.  L.  Marlon.  Capital,  $125,000.    8  3 


FORT  MADISON,  1A  Fort  Madison  St.  Ry. 

Co.  4  m,  4-8%  g,  20  &  40  lb  T  &  tram  r,  8  c,  5  h 
28  mu.  Pres.  &  Gen.  Man.  D.  A.  Morrison,  V.  Pres.  R 
S.  Johnson,  Sec.  H.  Jones,  Treas.  J.  C.  Brewster, 
Supt.  P.  H.  Weber.  Capital, -$100,000.  Office,  Santa 
Fe  Ave.       8  3 


FORT  MEADE,  FLA.— Fort  Meade  St.  Ry .  Co. 
2^  m,  3  g.  25  lb  T  r,  3  c,  2  mu.  Pres.  F.  N.  Varn,  V- 
Pres.  A.  H.  Adams,  Sec.  F.  B.  Hadless,  Treas.  J.  G 
Carter.  Gen.  Man.  Max  Relf.  Capital  $6,000.  6  2 

FORT  SCOTT,  KAN.— Fort  Scott  Rapid  Transit 
Co.  Elec.  814  m,  of  which  1%  are  horse  &  7  elec. 
4  g,  35  lb  T  r,  16  c,  of  which  8  are  h  c  and  8  m  c. 
Edison  system.  Operated  by  Davenport  &  Fort 
Scott  investment  Co".  Pres.  H.  H.  Anderson,  Sec.  F. 
H.  Griggs,  Supt.  W.  D.  Mitchell.  Capital,  $250,000; 
authorized  $500,000.  Bonds  $100,000.  Office  Katzung 
&  Malln  Block.        5  3 

FORT  SMITH,  ARK  Fort  Smith  St.  Ry.  Co. 

8V6  m,  3-6  g,  38  &  45  lb  girder  r,  22  c,  2  h,  60  mu.  Pres 
Gen.  Man.  &  Supt.  Sam'l  McLoud,  V.  Pres.  Benj.  T 
Duval,  Sec.  &  Treas.  Geo.  T.  Sparks.  Capital,  $150,- 
000.  Bonds,  $35,000.  Office,  Cor.  Third  &  A  sts.  9  3 

FORT  WAYNE,  IND.— c.  L.  Centllvre  St.  Ry.  Co 
2  m,  4-$}4  g,  18  lb.  T  r,  6  c,  of  which  2  are  4  wheel 
box  and  4  4-wheel  open,  24  h.  Pres.  L.  A.  Centllvre 
V.  Pres.  &  Sec.  C.  F.  Centllvre.  Treas.  J.  B.  Reuss, 
Gen.  Man.  Le  Meyers.  Capital,  $30,000.  d  3  2 

Fort  Wayne  Electric  Ry.  18%  m,  4-8%  g,  40, 60  lb  T 
&  tram  r,  67  c,  of  which  57  are  m  c  and  10  t  c,  S  h. 
Own  system.  Jones  cars.  Pres.  J.  H.  Bass,V.  Pres. 
&  Treas.  M.  S.  Roblson,  Jr.,  Sec.  J.  M.  Barrett,  Supt. 
L.  D.  McNutt.      8  3 


Lakeside  electric  Ry.  1  m,  52  lb  s  b  Duplex  &  T  r. 
Gen.  Elec,  system.  Gen.  Man.  J.  D.  McDonald.  8  3 

FORT  WORTH,  TEX  North  Side  St.  R.  R. 

Co.  Elec.  14  m,  of  which  1%  are  horse  and  12% 
elec,  4  g,  30  lb  T  &  girder  r,  19  c  of  which  15  are  m  c 
and  4  t  c.  T-H  system.  Brownell  cars.  Hamilton 
engines.  Receiver,  H.  Harding.  Gen.  Man.  G.  B. 
Hendricks,  Supt,  T.  H.  Wilson.  Capital,  $200,000. 
Bonds,  150,000.   Office,  4095^  Main  St.        8  3 

Fort  Worth  &  Arlington  Heights  St.  Ry.  Co. 
Elec.  6%i  m,  4  g,  35  lb  T  r,  5m.  c.  Edison  system 
Pres.  H.  W.  Tallant,  V.  Pres.  A.  W.  Chamberlin 
Sec.  &  Treas.  W.  C.  Wlnthrop,  Supt.  8.  Horn. 
Capital,  $300,000.     9  3 

City  Ry.  Co.  Elec.  16  m,  4  g,  30,  35  lb  T  r,  16  c,  of 
which  14  are  m  c  and  2  t  c.  Detroit  system.  Pull- 
man cars.  Ide  engines.  Pres.  L.  Worfleld,  V.  Pres. 
&  Sec.  J.  C.  Terrall,  Jr.,  Treas.  J.  C.  Harrison,  Supt. 
W.  P.  Qulgg.  Capital  stock,  $400,000.      8  3 

Lampasas  St.  Ry.  Co.  3  m,  4-8%  g,  35  lb.  T  r,  4  c,  16 
h.  Pres.  R.  E.  Maddox,  Sec.  &  Treas.  W.  H.  Little 
Gen.  Man.  E.  P.  Maddox.  Office,  Lampasas,  d  7  1 

Polytechnic  St.  Rv.  Co.  1%  m,  4  g,  20  lb  T  r,  2  c, 
10  mu.  Pres.  W.  D.  Hall,  V.  Pres.  R.  Vlckery,  Sec. 
M.  F.  Lomer,  Treas.  G.  E.  Tandy.        4  2 

FRAMINGHAM,  MASS.  —  Framlngham  Union 
St.  Ry.  Co.  7.35  m,  4-®A  g,  30  &  35  lb.  T  &  s.  b.  r,  17  c 
40  h.  Pres.  Jas.  R.  Entwlstle,  Sec.  I.  B.  Forbes, 
Treas.  F.  E.  Gregory,  Supt.  J.  J.  Hennessy.  Capital 
$60,000  &  $50,000  bonds.  Office,  S.  Framlngham.  5  3 

FRANKFORT,  N.  Y  Frankfort  &  Ulon  St.  Ry. 

Co.  2%  m,  5  g,  25  lb  T  r,  5  e.  of  which  4  are  box  and 
1  open.  6  h.  Pres.  J.  H.  Hoard,  V.  Pres.  P.  A 
Skiff,  Sec.  W.  I.  Piper,  Treas.  W.  W.  Crosby,  Supt 
J.  Myers.  Capital,  $20,000.  Office,  Frankfort.    6  3 

FREDONIA,  N.  Y. — Dunkirk  &  Fredohla  R.  R. 
Co.  Elec.  a%  m,  4-8%  g,  42-48  lb  c.  b.  and  girder  r, 
9  c,  of  which  3  are  m  c  and  6  t  c.  Edison  and  West- 
lnghouse systems.  Pres.  W.  McKlnscry,  Sec  ,  Treas 
&  Man.  M.  M.  Fenner.  Capital,  $73,450;  authorized, 
$75,000.  Bonds,  $30,000;  authorized,  $40,000.      8  3 

FREEPORT,  ILL.— Freeport  St.  Ry.  Co.  4  m, 
4-8%g,  30  lb.  s.  b.  r,  6  4-wheel  box  c,  24  h.  Pres.  Jacob 
Krohn,  V.  Pres.  F.  C.  Piatt,  Sec.  W.  G.  Barnes.  Treas 
&  Gen  Man.  John  B.  Taylor.  Capital,  $45,000.  1  2 

FREMONT,  NEB  City  St.  Ry.  Co.  6^  m,  4-S% 

g,  16-40  lb  T  r,  7  c,  24  h.  Pres.  F.  Fowler,  V.  Pres.  F. 
Meyer,  Sec,  Treas.  &  Gen.  Man,  E.  N.  Morse.  Capi- 
tal $45,000.        8  3 

FREMONT,  O.— Fremont  St.  Ry.  Co.  1%  m 
4-8%  g,  40  lb  flat  r,  2  4-wheel  box  c,  8  h.  Pres.  F. 
N.  Carter,  29  Euclid  ave.,  Cleveland,  O.,  Treas.  T.  M 
Irvine,  Cleveland,  O.,  Supt.  E.  J.  Carter.  Capital 
$125,000.  Office,  807  Croghan  st.     8  3 


FRESNO,  CAL  Fresno  R.  R.  Co.  4%  m,  4-8% 

g,  20  lb  r.  7  c,  7  h.  Pres.  Dr.  L.  Leach,  V.  Pres.  R.  E. 
Hughes,  Sec.  N.  I.  Baldwin,  Treas.  L.  Einstein. 
Capital,  $200,000.      •  11  0 

Fresno,  Belmont  &  Yosemlte  R.  R.  Co.  4  m.  4-8% 
g,  20  lb  steel  T  r,  6  c,  12  h,  6  mu.  Stockton  cars.  Pres. 
T.  C.  White,  V.  Pres.  H.  P.  Hedges,  sec.  J.  P.  Vin- 
cent, Gen.  Man.  C.  L.  Walter.  Capital,  $500,000. 
Leased  to  C.  L.  Walter.        9  3 


FRYEBURG,  ME.— Fryeburg  Horse  R.  R.  Co. 
-3  m,  4  8%  g,  16  lb  steel  T  r,  5  c,  1  h.  Pres.  Freeman 
Hatch,  Clerk,  Gen.  Man.  &  Supt.  Seth  W.  Fife, 
Treas.  John  Locke.  Capital  $5,075,  authorized 
$10,000.      8  3 

FULTON,  N.  Y  Fulton  &  Oswego  Falls  St.  Ry. 

Co.  6,000  ft,  4-8Xg,  Gibbon's  metallic  stringer  and 
r,  4  c,  of  which  3  are  box  and  1  open,  9  h.  Pres 
Joseph  Walker,  Jr.,  V.  Pres.  N.  N.  Stranahan,  Sec.  & 
Treas.  Charles  Lyman,  Supt.  H.  Hulett.  Capital, 
$15,C00.  Office,  15  Broad  st..  New  York.  1  3  1 


GADSDEN,  ALA.  —  Gadsden  &  Attalla  Union 
Ry.  Co.  Dummy.  13%  m,  of  which  2  are  horse  and 
llj^  steam,  4-8%  g,  40  lb  T  r,  16  c,  of  which  2  are 
h  c  and  14  steam  c,  6  motors,  2  h,  10  mu.  Pres.  J.  M. 
Elliott,  Jr.,  V.  Pres.  O.  A.  Lyerly,  sec,  Treas.,  Gen. 
Man.  &  Supt.  M.  L.  Foster.  Capital,  $200,000.  Office 
123  N.  4th  bt.         5  3 


GAINESVILLE,  GA.— Gainesville  &  Hall  Co.  St. 
R.  R.  Co.  5  m,  4-8%  g,  20  lb  crescent  r,  3  c,  3  h,  4  mu. 
Pres.  see.  &  Treas.  H.  H.Dean,  V.  Pres.  A.  D. 
Candler.  Capital,  $15,000.  Leased  to  G.  P.  Boone 
for  three  years  from  Oct.  1, 1691.  Office,  10  Spring 
st.     a  3 


GAINESVILLE,  TEX. — Gainesville  St.  Ry.  Co. 
3J^  m,  4-8%  g,  36  lb  T  r,  8C  16  mu.  Pres.  J.  M.  Lind- 
say Gen.  Man.  &  Supt.  G.  W.  Lindsay.  Capital 
$40,000.  Office.Fort  Worth.     2  3 


GALESBURG,  ILL. — Galesburg  Electric  Motor 
&  Power  Co.  8  m,  4-8%  g,  50  lb  T  r,  22  c,  of  which  6 
are  h  c,  8  m  c  and  8  t  c.  Westlnghouse  system. 
Pullman  cars.  Westlnghous  engines.  Pres.  W.  Sea- 
cord,  V.  Pres.  &  Treas.  K.  Chappell,  Sec  H.  F. 
Arnold,  Supt.  H.  F.  Hawley.  Capital  $210,000.  Bonds 
$111,000.  office  540  Main  »t.      8  3 

GALLIPOLIS,  O.— Galllpolis  St.  Ry.  Co.  Elec 
3  m  c,  T-H  system.       10  2 

GALVESTON,  TEX.— Galveston  City  R.  R.  Co 
Elec.  33  m,  4-8^  g,  40,  52  lb  T  r,  84  c,  of  which  26  are 
h  c,  47  m  c  ana  n  t  c,  5  h,  54  mu.  T-H  and  Westlng- 
house systems.  Laclede  and  St.  Louis  cars.  Buckeye 
and  Cooper  engines.  Pres.  &  Gen.  Man.  Wm.  H. 
Sinclair,  Sec.  &  Treas.  H.  Kellner,  Supt.  W.  H. 
Gnffen.  Capital,  $318,673.50;  authorized,  $1,000,000. 
Bonds,  $750,000.  Office,  I  and  Center  Sts.     8  3 

Gulf  City  St.  Ry.  &  Real  Estate  Co.  Elec.  11  m, 
of  which  8  are  horse  &  3  elec.  4-8Xg,  25-40  lb  T  r,  22 
c,  32  mu.  Pres.  J.  H.  Burnett,  Sec  P.  S.  Wren. 
Capital  $100,000.  Office,  Ave.  l&  21st  St.     8  3 

South  Galveston  &  Gulf  Shore  R.  R.  Co.  Elec.  21 
m,  4-8]4  g,  45  lb.  T  r.  Pres.  G.  J.  Gray,  V.  Pres.  H 
C.  Brown,  Sec.  H.  E.  Barden,  Treas.  L.  Minor,  Supt 
N.  Dahl.  Capital,  $300,000.    10  2 


GEORGETOWN,  RY.-  Georgetown  St.  Ry.  Co 
1%  m,  i-8]4  g,  20  lb  T  r.  2  c,  6  mu.  Pres.  S.  M.  Davis 
Sec.  W.  Z.  Thomson,  Treas.  A.  H.  Sinclair.  Capital 
$6,000.  Leased  to  John  cole.      6  3 

GETTYSBURG,  PA.  —  Gettysburg  Electric 
Ry.  Co.  8  m,  i-8%  g,  56  lb  T  r,  6  c.  of  which  3  are  m 
c  and  3  t  c.  Brill  cars.  Pres.  Geh.  Man.  &  Supt.  E. 
M.  Holler,  Sec.  &  Treas.  G.  P.  Hotter.      9  3 

GIRARDVILLE,  PA. — Mahanoy ,  Shenandoah 
Glrardvllle  &  Ashland  St.  Ry.  Co.  (Leased  to 
Schuylkill  Traction  Co.)  Elec  24  m,  20  m  c.  T-H 
and  Westlnghouse  systems.  Pres.  W.  F.  Harrlty,  V. 
Pres.  &  Gen.  Man.  H.  Wlckham,  Sec.  &  Treas.  J.  A. 
Graham.        9  3 

GLENS  FALLS,  N.  Y  Glens  Falls,  Sandy  Hill 

&  Fort  Edward  St.  R.  R.  Co.  Elec.  8  m,  4-8%  g, 
40  lb  T  r,  12  c,  of  which  8  are  m  c  and  4  t  c.  West- 
lnghouse system.  Pres.  J.  M.  Coolldge.  V.  Pres.  L 
Allen,  Sec.  &  Treas.  B.  B.  Fowler,  Supt.  H.  Crable 
Capital  authorized  $120,000.  Bonds  $100,000.  8  3 

GLOUCESTER,  MASS  Gloucester  St.  Ry.  Co. 

Elec.  8%  m,  4-8]4  g,  40-60  lb  T  &  Johnson  r,  13  m  c 
T-H  and  Detroit  systems.  Pres.  W.  B.  Ferguson,  V 
Pres.  J.  H.  Cunningham,  Sec.  D.  S.  Presson,  Treas. 
A.  D.  Bosson,  Supt.  A.  R.  Hallowell.  Capital,  $180,- 
000.  Bonds,  $b0,ooo.  Office,  Gloucester  st.   1  3 

GLOVERSVILLE,  N.  Y.— Cayadutta  Electric 
R.  R.  Co.  17  m,  i-8J^  g,  40,  80  lb  girder  &  T  r,  16  c 
of  which  12  are  m  c  and  4  t  c.  T-H.,  Westlng- 
house and  Short  systems.  Brill  and  Gilbert  cars. 
Russell  &  Co.  Engines.  Pres.  J.  Shanahan,  V.  Pres. 
A.  J.  Zlmmer,  Sec  H.  Dudley,  Treas.  J.  L.  Hees,  Gen. 
Man.  T.  C.  Frenyear.  capital,  $2«0,000;  authorized, 
$350,000.    Bonds,  $212,000.  Office  1  S.  MalnSt.    1  3 


Jonstown,  Gloversvllle  &  Klngsboro  Horse  R.  R. 
Co.  Elec.  4%  m,  4-8J^  g,  45  lb  T  &  girder  r,  12  c,  of 
which  8  are  m  c  and  4 1  c,  22  h.  Gilbert  cars.  Glovers- 
vllle Fdy.  &  Mach.  Co.  engines.  Pres.  W.  S.  North- 
rop, V.  Pres.  H.  W.  Potter,  sec.  F.  Burton,  Treas.W. 
D.  West,  Gen.  Man.  F.  A.  Caten.  Capital  $50,000. 
Bonds  $50,000.       2  3 


GRAND  ISLAND,  NEB.-Grand  Island  St.  Ry. 
Co.  7  m,  4-«  g,  16  &20  lb  Tr,  11  c,  52  h&  mu.  St. 
Louis  cars.  Pn  s.  A.  H.  Baker,  V.  Pres.  H.  A,  Koenlg 
Sec.  O.  B.  Thomson,  Treas.  W.  A.  Hagge,  Gen.  Man. 
&  Supt.  W.  C.  Lamon.  Capital,  $50,000.        2  3 


GRAND  JUNCTION,  COL.  —  Grand  Junction 
St.  car  Co.  2  m,  3  g,  22  lb,  T  r,  2  4-wheel  box  c,  4  h. 
Pres.  G.  Wheeler,  V.  Pres.  B.  Cannon,  Sec.  & 
Treas.  T.  B.  Crawford,  Gen.  Man.  &  Supt.  B.  K. 
Kennpdy.  Capital  $25,000.     h     3  1 


GRAND  RAPIDS,  MICH  Consolidated  St.  Ry 

Co.  Elec.  44  m,  4-8%  g,  45,  66  &  78  lb  girder  r;  183 
c,  of  which  138  are  mc  and  45  t  c.  Edison  and  Detroit 
systems.  Hamilton  and  Wheelock  engines.  Pres.  A. 
J.  Bowne,  V.  Pres.  &  Gen.  Man.  J.  R.  Chapman, 
Sec.  J.  M.  Hagar,  Treas.  J.  Blair,  Asst.  Sec.  &  Asst. 
Treas.  B.  S.  Hanchett,  Jr.,  Supt.  D.  Campbell,  Gen. 
Elec'n.  S.  Barnes.  Capital  $1,500,000;  authorized 
$2,000,000.    Bonds,  $2,900,000.    8  3 

GREAT  FALLS,  MONT.— Great  Falls  St.  Ry 
Co.  Elec  10.8  m,  4-8U  g,  45  lb  T  &  girder  r,  n  c,  of 
which  7  are  m.  c.  and  4  t.  c.  T-H  system.  Water 
power.  Pres.  A.  S.  Bigelow,  V.  Pres.  L.  Lewesohn, 
sec.  &  Treas.  T.  Nelson,  Supt.  W.  D.  Dickinson. 
Capital,  $200,000.   Bonds  $120,000.        8  3 

GREENBUSH,  N.  Y  North  &  East  Greenbush 

St.  Ry.  Co.  l.7m,  4-8^  g,  6  c,  22  h.  Pres.  &  Treas.  A 
Bleecker  Banks.  Capital  $50,000.  Office,  473  Broad- 
way, Albany.        3  2 

GREEN  CASTLE,  IND.— Green  Castle  City  St. 
Ry.  Co.  2.60  m,4-8X  g,  30  lb  T  r,  3  4-wheel  open  c,  10 
mu.  Pres.  J.  W.Welk,  V.  Pres.  J.  S.  Dowling,  sec. 
&  Supt.  F.  G.  Gllmore,  Treas.  H.  Meltzer,  Gen 
Man.  E.  McClean.  Capital  $32,000;  authorized  $50.- 
000.  Office  Crystal  Palace  cor.  Vine  and  Walnut 
Sts.      10  2 


GREENS  BURG,  PA. — Greensburg  &  Hempfleld 
Electric  St.  Ry.  2.4  m  elec,  4  8%  g,  3£  &  45  lb  John- 
sou  &  T  r,  3  m.  c.  Westlnghouse  system.  Pres.  R. 
S.  Jamison  Sec.  J.  E.  Keeuan.  Treas.  W.  A.  Huff, 
Gen.  Man.  F.  Y.  Clopper,  Sunt.  R.  C.  Reamer,  capi- 
tal $60,000,  bonds  $59,200.  Office,  Huff  Building.  11  2 

GREENVILLE,  S.  C.-St.  Ry.  Co.  of  the  City  of 
Greenville.  2%  m,  5  g,  16  lb  crescent  r,  6  c,  3  mu 
T.  C.  Gower  &  Son,  proprs.  Pres.  T.  C.  Gower,  Sec 
G.  G.  Wells,  Supt.  A.  G.  Gower.  Capital  $10,000. 
Office,  104  Washington  st.      8  3 

GREENVILLE,  MISS.— Greenville  St.  Ry.  Co. 
6  m,  4-8X  g,  25-30  lb  T  r,  9  c.  15  mu.  Pres.  J.  M 
Joyne,  Sec.  &  Treas.  J.  E.  Neggus,  Gen.  Man.  J 
Gunn,  Supt.  J.  H.  Gonterman.  Capital,  $35,000 
authorized,  $100,000.        3  2 


Suburban  St.  Ry.  of  Greenville.  2  m,  4-8%  g,  Tr 
2  c,  4  mu.  Pres.  &  Man.  H.  Wilczinskl,  V.  Pres.  N 
Wilczinskl,  Sec.  &  Treas.  L.  Wilczinskl.  Capital 
$25,000.         3  2 


GRIFFIN,  GA.— Griffin  St.  Ry.  Co.  3  m,4-Sj^  g, 
35  lb  steel  r,  5  c,  13  mu.  Brill  and  Laclede  cars. 
Pres.  &  Gen.  Man.  J.  G.  Rhea,  V.  Pres.  D.  Glessner, 
Sec  &,  Treas.  R.  H.  Drake,  Supt.  A.  Gray.  Capital, 
$20,000,  authorized  $50,000.        9  3 


H 


HALIFAX,  N.  S — Nova  Scotia  Power  Co.  (Llm.) 
7  m,  4-8%  g,  45-60  lb  T  r,  25  c,  100  h.  Pres.  John 
White,  sec.  &  Treas.  H.  Freeman,  Supt.  J.  Adams. 
Office,  138  Hollis  st.  Halifax,  N.  S.  Office  of  Supt. 
Richmond.      11  0 


HAMILTON,  O.— Hamilton  &  Llndenwald  Elec- 
tric Transit  Co.  9  m,  4-8%  g,  40,  45  lb  T  and  girder  r, 
23  c,  of  which  15  are  m.  c.  and  8  t.  c.  Edison  system. 
Stephenson  cars.  Hamilton  engines.  Pres.  Thos. 
Mlllikln,  V.  Pres.  C.  Benninghofen,  Sec.  &  Gen.  Man. 
Ira  S.  Milllkin,  Treas.  P.  Benninghofen.  Capital, 
$100,000.  Bonds  $100,000      5  3 


HAMILTON,  ONT.— Hamilton  St.  Ry.  Co.  Elec 
15  m,  4-8%  g,  62,  69  lb  girder  r,  75  c.  Westlnghouse 
system.  Pres.  B.  E.  Charlton,  V.  Pres.  E.  Martin, 
Gen.  Man.  J.  B.  Griffith.  Capital  $205,000.  Office  6 
James  St.,  South.      5  3 

HAMPTON,  VA.— Hampton  &  Old  Point  Ry.  Co 
Elec.  14  m,  4-8%  g,  50-69  lb  T  &  girder  r,  20  c,  of 
which  12  are  m  c,  l  freight  and  2  flat  c.  Edison  sys- 
tem. Pres.  F.  W.  Darling,  V.  Pres.  J.  McMenamln 
Sec.  &  Treas.  H.  L.  Schmelz,  Elec'n  J.  B.  Crankshaw 
Cap^al,  $150,000.        8  2 

HANNIBAL,  MO.  —  Hannibal  Ry.  Co.  Elec 
2)4  m  4-8%  g,  36,40  lb  T  &  c  b  r,  5  c,  of  which  3  are 
m.  c.  and  1 1.  c.  T-H  system.  Pres.  &  Supt.  M.  Doyle 
Sec.  &  Treas.  James  O'Hern.  Capital  $25,000.  Office 
300  Market  st.    1  3 
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HARRISBURG,  PA.— Harrisburg  City  Passen- 
ger Ky.  Co.  (Leased  to  East  Harrisburg  Pass.  Ry. 
Co.)  Elec.  5%  m,  5-2^  g,  70  lb  girder  r.  T-H  system. 
Pres.  H.  A.  Kelker,  V.  Pres.  G.  R.  Fleming,  Sec.  A. 
Roberts,  Treas.  W.  L.  Gorgas.  Capital  $125,000. 
Office,  27  South  2d  st.     9  3 

Citizens'  Passenger  Ry.  Co.  Elec.  9  m,  5-2^  g,  75 
lb  girder  r,  16  m.  c.  Baxter,  Curtis  and  Westing- 
bouse  systems.  Ide  engines.  Pres.  B.  P.  Meyers,  V. 
Pres.  J.  A.  Dunkle,  Sec.  &  Treas.  A.  W.  Dunkle, 
Supt.  P.  H.  Alleman.  Capital,  $200,000.     6  3 

East  Harrisburg  Pass.  Ry.  Co.  Elec.  15  m,  5-2]4  g 
52,  78,  92  lb  girder  and  T  r,  62  c,  of  which  47  are  m 
candist.  c.  T-H  system.  Brill  and  Lamokin  cars. 
Wetherill  engines.  Pres.  John  Q.  Denney,  V.  Pres. 
T.  G.  Greenawalt,  Sec.  &  Treas.  W.  J.  Calder,  Supt. 
P.  B.  Musser.  Capital,  $500,000.  Office,  S.  Cameron 
St.        5  3 


HARTFORD,  CONN. — Hartford  St.  Ry.  Co. 
Elec.  30  m,  of  which  20  are  horse  and  10  elec,  4-8% 
g,  35-60  lb  T,  &  girder  r,  118  c,  of  which  108  are  m  c 
and  10  t  c,  460  h.  Westlnghouse,  Short  and  T-H 
systems.  Pres.  E.  S.  Goodrich,  Sec.  &  Treas.  Dan'l 
R.  Howe.  Capital,  $200,ooo  Bonds,  $400,000.  Office, 
346  Main  St.        5  3 


East  Hartford  &  Glastonbury  Horse  R.  R.  Co.  Elec 
5  m,  4-8]4  g.  50  lb  T  r,  4  m  c.  Short  system.  Pres 

D.  R.  Howe,  V.  Pres.  I.  Broadhead,  Sec.  G.  D.  Curtis 
Treas.  E.  M.  White,  Gen.  Man.  E.  S.  Goodrich,  n  2 

HARVEY,  ILL.— Harvey  Transit  Co.  Elec.  3  m 
c,  4-8^6  g,  T  r,  3  m  c.  Short  system.  Laclede 
cars.  Ide  engines.  Pres.  A.  G.  Spalding,  V.  Pres.  A. 
C.  Badger,  Gen.  Man.  W.  J.  McCorkinoale,  Supt.  H. 

E.  Geyer.  Capital  $150,000.  Bonds  $150,000       9  3 

HASTINGS,  NEB.— Citizens'  St.  Ry.  Co.  5%  m, 
4-8%  g,  16  &  32  lb  T  &  fiat  r,  6  box  c,  8  h.  Pres. 
Gen.  Man.  &  Supt.  R.  A.  Batty,  Sec.  Rose  E.  Shedd, 
Treas.  J.  Hornshaw.  Capital  $65,000;  authorized, 
$100,000.      9  3 

HAVERHILL,,  MASS.— (Haverhill  &  Groveland 
St.  Ry.  Owned  by  Lowell,  Lawrence  &  Haverhill 
St.  Ry.  Co.  See  Lowell,  Mass.) 

Haverhill  &  Amesbury  St.  Ry.  Co.  Elec.  32  m,  of 
which  8%  are  horse,  5%  steam  &  18  elec,  4-8%  g,  35 
50,  70  lb  T  &  girder  r,  65  c,  ol  which  20  are  h  c,  32 
m  c  and  13  t  c.  T.H  and  Westlnghouse  systems. 
Briggs,  Ellis  and  Newbury  port  cars.  Pres.  &  Gen. 
Man.  E.  P.  Shaw,  Treas.  A.  C.  Pond,  Supt.  W.  Went- 
worth.  Capital,  $150,000;  authorized.  $250,000. 
Bonds,  $300,000.        1  3 

HAZ  l.ETON,  PA.— Lehigh  Traction  Co.  10  m, 
4-8%  g,  60  lb  T  r,  10  c,  of  which  6  are  m  c  and  4 1  c. 
Westlnghouse  system.  Brill  and  Lamokin  cars. 
Westlnghouse  engines.  Pres  C.  W.  Kline,  V.  Pres. 
H.  Dryfoos,  Sec.  E.  S.  Doud,  Treas.  N.  C.  Yost,  Gen. 
Man.  J.  E.  Giles.  Capital,  $1,000,000.  Bonds,  $250,- 
000.         9  3 

HELENA,  ARK.— Citizens'  St.  Ry.  Co.  2}4  m, 
4-8J4  g,  20  &  40  lb  T  &  Johnson  r,  7  c,  of  which  4  are 
4-wheel  box  &  3  truck  c.  12  mu.  St.  Louis  cars.  Pres. 
H.  S.  flornor,  V.  Pres.  D.  T.  Hargraves,  Sec.  &  Gen 
Man.  J.  H.  Thompson,  Treas.  S.  H.  Hornor.  Capi- 
tal $30,000.      6  3 

HELENA,  MONT.— Helena  Electric  Ry.  Co.  9 
m,  4-8V£  g,  38-48  lb  girder  &  T  r,  16  c,  of  which  8  are 
m  c  and  8  t  c.  T-H  &  Westlnghouse  systems.  Pull- 
man and  Stephenson  cars.  Corliss  engines.  Pres. 
C.  K.  Wells,  V.  Pres.  H.  M.  Parchen,  Sec.  &  Treas. 
H.L.Walker.  Capital,  250,000.  Office,  Main  St.  & 
6th  Ave.  9  3 

Helena  Rapid  Transit  Co.  Elec.  15  m,  4-8%  g,  35 
45,  60  lb  T  &  girder  r  9  m  c  T-H  system.  Northern 
cars.  Russell  engines.  Gen.  Mans.  W.  H.  Clark  & 
Son,  Supt.  C.  A.  Cahlll.  Capital  $500,000.  Office  7  N. 
Jackson  St.        8  3 

Helena  Rapid  Transit  R.R.  Elec.  15  m,  4-8%  g,  35 
45.  50  lb  T  &  girder  r,  9  m  c.  T-H.  system.  Russell 
engines.  Pres.  &  Man.  R.  Lockey,  V.  Pres.  P.  Wlnne, 
Sec.  J.  T.  Hoag.  Capital,  $500,000.  Office,  Lockey 
Bldg,  6th  ave.       la  3 

HENDERSON,  KY.— Henderson  St.  Ry.  Co. 
6J^  m,  4-8%  g,  20  lb  steel  T  r,  12  c,  2  h,  44  mu.  St. 
Louis  cars.  Pres.  E.  G.  Sebree.  Jr.,  Sec.  &  Treas.  D. 
Bank,  Jr.,  Gen.  Man.  &  bupt.  J,  W.  O'Brien.  Au- 
thorized capital,  $100,000.       9  3 

HENDERSONVILLE,  N.  C.  —  Hendersonvllle 
St.  Ry.  Co.  3  m,  4-8%  g,  301b  T  r,  3  c,  of  which  1  is 
4-wheel  box  and  2  4-wheel  open,  1  h,  2  mu.  Stephen- 
son cars.  Owner  &  Gen.  Man. S.  V.  Pickens.  Capi- 
tal, $6,000.  Office,  1  S.  End  Main  st.        9  3 

HOBOKEN,  N.  J.— North  Hudson  County  Ry 
Co.  (Includes  Pavonia  Horse  R.  R.)  Elec.  44  m,  of 
which  28  are  horse,  2)4  cable,  1)4  steam  and  6  elec, 
4-6X,  1-8*4  g«  56,  67,  78  lb  c.  b.  girder  and  T  r,  209  c,  of 
which  171  are  he,  17  g c  and  21  m  c,  930  h.  T-H  sys- 
tem. Brill,  Gilbert  and  Stephenson  cars.  Ball, 
Baldwin,  Campbell,  Porter  and  Watts  engines.  Pres. 
S.  B.  Dod,  V.  Pres.  H.  J.  Bonn,  Sec.  T.  J.  Mallory, 
Treas.  J.  P.  W.  Mangels,  Gen,  Man.  H.  W.  Starr, 
Supt.  Nicholas  Goelz.  Capital  $1,000,000.  Bonds, 
$3,000,000.  Office,  21  Hudson  Place.     2  3 

HOLYOKE,  MASS.— Holyoke  St.  Ry.  Co.  Elec 
8  m,  4-8%  g,  66  lb.  T  r,  32  c.  of  which  20  are  m  c  and 
12  t  c.  T-H  and  Westlnghouse  systems.  Pres.  Levi 
Perkins,  Treas.  &  Gen.  Man.  Wm.  S.  Loomis,  Supt. 
G.  Hunter.  Capital  $250,000. Office  23  Canal  St.  8  3 


HORNELLSVILLE,  N.  Y.— HornellsvlUe  Elec- 
tric Ry.  Co.  4  m,  4-8*sg,  56  lb  girder  r,  10  c  of  which 
5  are  m  c  and  5  t  c.  Edison  system.  Pres.  C.  Adslt, 
V.  Pres.  P.  D,  Sherwood,  Sec.  D.  M.  Page,  Treas.  G. 
T.  Rehn,  Supt.  G.  K.  Rldgway.  Capital,  $50,000; 
Bonds,  $50,000.  Office,  119  Main  St.        9  3 

Hornellsville  &  Canlsteo  Ry.  Co.  Elec.  5  m,  4-8j^ 
g,  40  lb  T  r,  4  c,  of  which  3  are  m  c  and  1 1  c.  Edison 
system.  Brill  cars.  Pres.  D.  M.  Page,  V.  Pres.  P. 
D.  Sherwood,  Sec.  C.  Adslt,  Treas.  G.  T.  Rehn,  Supt. 
G.  K.  Rldgway.  Capital,  $50,000.  Bonds,  $50,000. 
Offlce,U9  Main  St.     9  3 

HOT  SPRINGS,  ARK  Hot  Springs  Electric  St 

Ry.  Co.  15.4  m,  of  which  2  are  horse  and  13.4  elec, 
4-8)4  g,  48  lb  T  r,  35  c,  of  which  10  are  h  c  10  m  c  and 
15  t  c.  T-H  system.  American  cars.  Pres.  S.  W. 
Fordyce,  Sec.  C.  E.  Maurice,  Treas.,  Man.  &  Pur. 
Agent  C.  G.  Convers.  Capital,  $500,000.  Office,  615 
Park  Ave.        9  3 

Fountain  &  Suburban  R.  R.  Co.  Elec.  4%  m,  4  g 
35  lb  T  r  R.  Murray,  owner  &  manager, Williamson 
Block,  Valley  St.,  at  Malvern  Crossing.  Capital 
$20,000.        8  2 

HOT  SPRINGS,  S.  DAK.— Hot  Springs  &  Chau- 
tauqua R.  R.  co.  Elec.  i%  m,  2  m.  c.  Short  system 
10  l 

HOUSTON,  TEX.— Houston  City  St.  Ry.  Co. 

(Operates  Bayou  City  and  Houston  Heights  Rys.) 
Elec.  35  m,  4-8)4  g,  40,  45  lb  T  &  flat  r,  55  c,  of 
which  45  are  m  c  and  10  t  c,  Edison  and 
T-H  systems.  Brill,  Brownell,  St  Louis  and  Stephen- 
son cars.  Allis  engines.  Pres.  C.  S.  Montgomery, 
V.  Pres.  &  Gen.  Man.  H.  P.  MacGregor,  Sec.  &  Tres. 
C.  A.  McKinney,  Supt.  P.  Mundes.  Capital,  $1,000,- 
000.  Office,  502-4  Travis  st.         9  3 


HUDSON,  N.  Y  Hudson  Elec.  Ry.  Co.  1%  m 

elec,  4-8\i  g,  35  lb  T  r.  5  m.  c.  T-H  system.  Pres.  E 
Mc  Gonegal,  Vice-Pres.  a.  J.  Rowles,  Sec.  E.  J 
Hodge,  Treas.  S.  D.  Lake.  Capital  stock  $50,000.  5  3 


HUNTINGTON,  L.  I.,  N.  Y  Huntington  R.  R 

Co.  3  m,  4-8%  g,  30  lb.  T  r,  3  c,  10  h.  Pres.  E.  D.  David- 
son, V.  Pres.  Temple  Prime,  Sec.  Geo.  M.  Tlieston 
Treas.  D.  Conklin,  Gen.  Man.  I.  Rogers.  Capital 
$30,000.    Bonds,  $26,000.  9  3 


HUNTINGTON,  W.  VA — Consolidated  Light 
&Ry.  Co.  Elec.  11  m,  of  which  4  are  horse  and  7 
Elec.  4-8^i  g,  42,  52  lb  girder  &  T  r,  13  c,  of  which  7 
are  m  c  and  6  t  c.  Short  system.  Laclede  and  Jones 
cars.  Taylor  and  Buckeye  engines.  Pres.  J.  L.  Cald- 
well, V.  Pres.  T.  T.  McCullough,  Sec.  &  Gen.  Man. 
F.  L.  Doollttle,  Treas.  C.  L.  Hafner,  Sr.  Capital, 
$250,000.  Bonds,  $100,000.  Office,  919  2d  Ave.    9  3 


HCNTSVILLE,  ALA  Huntsvllle  Belt  Line  & 

Monte  Sano  Ry.  Co.  12  m  steam,  4-8)4  g,  60  lb.  T  r,  20 
c.  Pres.  J.  F.  O'Shaughnessy,  36  Wall  st.  New  York 
Capital,  $200,000.  Bonds,  $150,000.  Office,  Jefferson 
st.     2  2 


HUTCHINSON,  KAN.— Hutchinson  St.  Ry.  Co. 
12  m,  4-6  g,  20  lb  T  if%  c,  30  h,  20  mu.  Brownell  and 
Laclede  cars.  Pres.  &  Gen.  Man.  L.  A.  Bigger,  V. 
Pres.  J.  B.  Brown,  Sec.  L.  Taylor,  Treas.  &  Supt.  S. 
Bigger.  Capital,  $50,000.  Office,  8  E.  Sherman  St. 
9  3 


I 

INDEPENDENCE,  Mo.— Kansas  City,  independ- 
ence &  Park  Dummy  Line.  (See  Kansas  City.) 


INDIANAPOLIS,  IND.— Citizens'  St.  R.R.  CO. 
Elec.  85  m,  of  which  55  are  horse  and  30  elec,  4-8% 
g,  38  to  78  lb  Johnson  girder  r,  145  c,  of  which  95 
are  h.  c,  35  m  c.  and  15  t  c,  940  mu.  T-H,  Edison, 
Westlnghouse  systems.  Pres.  A.  L.  Mason,  V.  Pres. 
W.  L.  Elder,  Sec.  &  Treas.  W.  F.  Mllholland,  Pur. 
Agt.  S.  F.  Hazelrlgg,  Gen.  Man.  T.  H.  McLean.  Capital 
$1,500,000;  authorized,  $3,000,000.  Bonds,  $950,000. 
Room  11  The  Fair  Block.        4  3 


IRONTON,  O.— The  Tronton  &  Petersburg  St. 
Ry.  Co.  8  m,  4-8J^  g,  32  lb  T  &  flat  r,  13  c,  42  h. 
Pres.  C.  H.  Harman,  Sec.  &  Treas.  Wm.  M.  Kerr, 
Supt.  T.  T.  Johnson.  Capital,  $100,000.  Bonds, 
$65,000.  Office,  32  Nassau  St.,  New  York.         1  3 

IRONWOOD,  MICH  Twin  City  Ry.  Co.  3.5 

m,  3  m.  c.  T-H  system.      11  2 

ITHACA,  N.  Y.— Ithaca  St.  Ry.  Co.  Elec.  6  m,  4- 
g,  45,  60  lb  T  r,  18  c,  of  which  12  are  m  c  and  6  t  c. 
T-H  system.  Brill  and  Gilbert  cars.  Ball  engines. 
Water  power.  Pres.  H.  E.  Hand,  V.  Pres.  A. 
Hand,  Sec,  Treas.  &  Gen.  Man.  H.  Bergholtz.  Supt. 
J.  A.  Maxwell.  Capital,  $175,000;  authorized,  $250,- 
000.  Office  16  East  State  st.        10  3 


J 


JACKSON,  MICH. — Jackson  Street  Ry.  Co.  Elec 
7  m,  4-8%  g,  45  T  &  lb  girder  r,  16  c,  of  which  8  are  m 
c  and  8  t  c.  Edison  system.  Brill  cars.  Pres.  H.  H. 
Smith,  V.  Pres.  D.  S.  Smith,  Sec.  J.  B.  Corliss,  Treas. 
&  Gen.  Man.  H.  H.  Smith,  Jr.  Capital,  $140,000;  au- 
thorized, $150,000.  Office,  Main  and  Horton  Sts.  9  3 


JACKSON,  MISS.— Jackson  City  R.R.  lj^m 
4-8J4g,  4  4-wheel  box  c,  10  h.  Pres.  P.  W.  Peoples 
of  Jackson  Bank.  Capital,  $5,000.       3  2 


JACKSON,  TENN.— Jackson  &  Suburban  St,  R. 
R.  Co.  7,  m,  4  g,  30  lb  tram  r,  9  4-wheel  box  c  30  mu 
Pres.  &  Gen.  Man.  J.  L.  Wisdom, V.  nea.  J.  H.  Duke 
Sec.  C.  G.  Bond,  Supt.  T.  F.  Dalbey,  Treas.  1st  Nat. 
Bank.  Capital,  $50,000.  Office,  Koyal  St.  at  Five 
Points.     6  3 


JACKSONVILLE,  FLA  Main  St.  Ry.  Co.  Elec. 

1)4  m,  5  g,  25  lb  T  r,  5  4-wheel  box  c,  18  mu.  Pres.  S. 
B.  Hubbard;  V.  Pres.  J.  M.  Schumacher,  Sec.  &  Man. 
H.  S.  Ely,  Treas.  A.  F.  Perry.  Capital,  $15,000.  Office, 
26  Main  st.  1  3 


Jacksonville  St.  R.  R.  Co.  12  m,  5  g,  25  &  80  lb  T 
&  35  lb  c  b  r,  33  c,  137  mu.  Pres.  H.  S.  Haines,  Sav- 
annah, Ga.;  V.  Pres.  Geo.  R.  Foster,  Jacksonville, 
Fla.;  Treas.  J.  M.  Lee,  Savannah;  Supt.  G.  W. 
Haines,  Brunswick,  Ga. ;  Agent  &  Eng.  M.  H.  Motte, 
Jacksonville.  Office,  Commercial  st.    c     9  0 


JACKSONVILLE,  ILL. — J  acksonvllle  Ry.  Co. 
Elec,  5  m,  4-8%  g,  25-45  lb  r,  21  c,  of  which  9  are  m 
c,  12 1  c,  5  h.  T-H.  &  Detroit  systems.  Pres.  Wm.  S 
Hook,  Sec.  Marcus  Hook,  Treas.  Fannie  Hook,  Supt 
B.  F.  Slbert.  Capital  $50,000.     6  2 


JAMAICA,  N.  Y. — Jamaica  &  Brooklyn  Road 
Co.  12 . 8  m  elec  4-8%  g,  50  lb  s  b  &  flat  r,  23  c  of  which 
18  are  m  c  and  5  t  c,  3  h.  Edison  system.  Pres.  S. 
Spencer,  V.  Pres.  G.W.  Maslln,  Sec  W.  S.  Townsend, 
Treas.  R.  D.  Lankford,  Supt.  W.  M.  Scott.  Capital, 
$197,480.  Bonds,  $415,000.  Offices,  23  Wall  st.,  New 
York  and  Jamaica,  L.  I.     1  3 


JAMESTOWN,  N.  Y.—  Jamestown  St.  Ry.  Co 
Elec.  20  m,  4-8)4  g,  30-70  lb  T  &  girder  r,  32  c,  of 
which  27  are  m  c  and  5  t  c,  7  h.  Short  and  Westlng- 
house systems.  Brill  cars.  Noye  and  Phoenix  en- 
gines. Pres.  A.  N.  Broadhead,  V.  Pres.  L.  B.Warner, 
Sec  W.  S.  Cameron,  Treas.  S.  B.  Broadhead,  Supt.  & 
Pur.  Agt.  G.  E.  Maltby.  Capital  $250,000.  Bonds  $300,- 
000.         9  3 


JANESVILLE,  WIS  Janesvllle   St.  Ry.  Co 

Elec.  7  m,  4-8J^  g,  35  lb  T  r,  9  c,  of  which  5  are  m  c 
and4tc.  Short  system.  Pres.  J.  A.  Barham,  V. 
Pres.  A.  A.  Jackson,  Sec.  &  Gen.  Man.  W.  R,  Proud- 
foot.  Capital  $125,000.  Office,  Power  House,  Acade- 
my St.        9  3 


JEFFERSONVILLE,  IND.— Jeffersonvllle  City 
Ry.  Co.  5  m,  4-8%  g.  20  &  35  lb  steel  T  r,  11  c,  35  mu. 
Pres.,  Sec  &  Treas.  E.  J.  Howard.V.  Pres.  G.  J.  Long, 
Supt.  E.  Frazer.  Capital  stock,  $50,000.  Office, 
57-59  Spring  st.      1  3 


JERSEY  CITY,  N.  J  Jersey  City  *  Bergen  R. 

R.  Co.  (Controlled  by  New  Jersey  Traction  Co.) 
Elec.  40  m,  of  which  30  are  horse  and  10  elec. 
4-10)4  g,  50  &  78  lb  c.  b.  &  girder  r,  163  c,  of  which 
136  are  h  c  and  27  m  c,  819  h,  56  mu.  Curtis  and 
Westlnghouse  systems.  Stephenson  and  Trimble 
cars.  Pres.  Chas.  B.  Thurston,  1st  V.  Pres.  G.  F. 
Perkins,  2d  V.  Pres.  &  Gen.  Man.  D.  Young,  Sec.  H. 
C.  Ross,  Treas.  Joseph  S.  Vanzandt,  Supt.  Thos.  M. 
Sayre.  Capital  $1,000,000.  Bonds,  $258,000.  Office, 
No.  1  Exchange  PI.     9  3 


JOHNSON  CITY,  TENN  Johnson  City  &  Car- 
negie St.  Ry.Co.  Elec.  3  m,  4-8%  g,  45  lb  T  r,  4  m  c. 
T-H.  system.  Bills  cars.  Power  rented.  Pres.  E. 
Day,  V.  Pres,  F.  A.  Stratton,  Sec,  Treas.  &  Gen.  Man. 
E.  H.  Stevens.  Capital  $50,000.     5  3 


JOHNSTOWN,  PA.— Johnstown  Pass.  Ry.  Co. 
Elec.  14  m,  4-8%  g,  78  lb  girder  r,  28  c  of  which  16 
are  mc  and  12  t  c.  Short  system.  Pres.  Tom.  L. 
Johnson, V.  Pres.  &Man.  JohnB.  Hoefgen,  Sec.  B.  L. 
Yeagley.  Capital.  $25o,000.  Office  Johnstown.  3  3 


JOLIET,  ILL. — Joliet  St.  Ry.  Co.  Elec.  16  m 
4-8}4  g,  38,  40,  58  lb.  girder  &  T  r ;  30  c,  of  which  16 
are  m  c  &  14  t  c.  T-H  system.  Pres.  &  Gen.  Man.  J 
A.  Henry, V.  Pres.  &  Supt.  J  W.  Polk,  Sec  &  Treas.  J. 
Hulslzer.  Capital,  $150,000;  authorized,  $300,000. 
Bonds,  $75,000.  Office,  S.  W.  corner  Jefferson  & 
Ottawa  Sts.     1  3 


JOPLIN,  MO. — Joplln  Electric  Ry.  &  Motor  Co 
4.52  m,4-8%  g,  561b  Johnson  girder  r,  10  4-wheel  box 
c,  of  which  8  are  m.c.  and  2  i.e.  T-H  system.  Two 
15  H.  P.  motors  to  each  car.  Pres.  John  N.  Boffinger 
V.  Prests.  B.  F.  Hammett,  J.  C.  Stewart;  Sec.  & 
Treas.  D.  R.  Powell,  Gen.  Man.  H.  L.  Newman,  Supt 
C.  H.  Belden,  Atty.  D.  J.  Haff.  Capital,  $150,000 
Office,  lis  N.  3d  st.,  St.  Louis,  Mo.       9  3 


K 


KALAMAZOO,  MICH.— Citizens'  St.  Ry.  CO. 
Elec.  12  m,  4-8%  g,  50  lb.  T  r,  25  c,  of  which  14  are 
m.  c.  and  11  t.  c.  General  Electric  system.  Pres. 
T.  P.  Bailey,  V.  Pres.  G.  J.  Kobusch,  Sec.  &  Supt. 
E.  E,  Downs,  Treas.  J.  W.  Johnson,  Gen.  Man.  G. 
R.  Wheeler.     5  3 


KANKAKEE,  ILL.— Kankakee  Electric  Ry.  Co. 
6  m,  4-8%  g,  50  lb  T,  girder  &  T  r,  4  m  c.  Westlng- 
house system.  Pullman  cars.  Pres.  &  Gen.  Man. 
C.  H.  Cobb,  V.  Pres.  H.  K.  Wheeler  sec.  &  Treas,  T. 
W.  Adams.  Capital,  $50,000;  authorized,  $60,000.  9  3 
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North  Kankakee  Elec.  Lt.  &  Ry.  Co.  4.2  m,  4-814  g, 
40,  57  lb  T  &  girder  r,  8  m.  c.  Detroit  and  T-H 
Systems.  St.  Louis  cars.  Phcenlx  engines.  Pres. 
B.  F.  Uran,  Sec.  E.  E.  Day,  Treas.  A.  D.  Enrich, 
Gen.  Man.  &  Supt.  E.  Powell.  Capital  $70,000: 
Bonds,  $26,000.        9  8 

KANSAS  CITY,  KAN. — Kansas  City  Elevated 
By.  Co.  (Operates  Kenslngron  Ry.)  Elec.  20  m, 
4-8^  g,  40,  50,  62  lb  T  &  Duplex  r,  34  m  c.  T-H, 
Edison  and  Westlnghouse  systems.  Pullman  and 
St.  Louis  cars.  Corliss  engines.  Pres.  J.  Wllbour, 
V.  Pres.  &  Gen.  Man.  R.  Glllhain,  Sec.  D.  D.  Hoag, 
Treas.  A.  H.  Calir.  Capital,  $2,600,000.     5     3  . 


West  Side  R.  R.  Co.  Elec.  10  m,  4-8^  g,  45, 54  lbT& 
girder  r,  16  c,  of  which  12  are  m.  c.  and  4 1.  c.  West- 
lnghouse system.  St.  Louis  cars.  Sioux  City  Corliss 
engines.  Pres.  W.  N.  Coler,  Jr.,  Sec.  C.  P.  Hutch- 
lngs,  Supt.  J.  P.  Clark,  Capital,  $500,000.  Bonds 
$150,000.         6  3 


KANSAS  CITY,  MO. — Kansas  City  Cable  Ry. 
Co.  20#  m  cable,  4-8]4  g,  42,  56  &  63  lb  flat  &  John- 
son girder  r,  190  c,  ol  which  119  are  open  and  71  g.  c 
Pres.  &  Gen.  Man.  Wm.  J.  Smith,  V.  Pres.  Jas.  A 
Blair,  Sec.  W.  H.  Lucas,  Asst.  Gen.  Man.  P.  C.  Peck 
Capital,  $1,575,000  Bonds  $1,350,000.  Office,  433  E. 
Ninth  St.        9  8 


Grand  Ave.  Ry.  Co.  11%  m.  of  which  3%  are  horse, 
17.14  cable  &  1.87  steam,  i-8%  g,  58  lb  T  &  c  b  r,  90 
c,  of  which  7  are  h.  c.  81  cable  comb'n  and  2  steam 
c.  44  h.  Brownell  cars.  Allls  engines.  Pres.  W.  H. 
Holmes,  V.  Pres.  V.  B.  Buck,  Sec.  D.  B.  Holmes, 
Treas.,W.  B.  Clark,  Gen.  Man.  C.  F.  Holmes,  Supt. 
T.  Barratt.  Auditor,  T.  J.  Fry  Capital,  $1,200,000. 
Bonds,  $1,200,000.  Office,  1500  Grand  ave.     1  3 

Kansas  City  &  Independence  Rapid  Transit  Ry.Co. 
16.32  m  steam,  4-8%  g,  40  lb  T  r,  28  c,  of  which  18 
are  pass,  c,  9  flat  c  and  1  express  c,  6  steam  motors. 
Laclede  cars,  Baldwin  engines.  Pres.  W.  H.  Holmes, 
V.  Pres.  C.  L.  Hutchinson,  Sec.  D.  B.  Holmes, 
Treas.  W.  B.  Clarke,  Gen.  Man.  C.  F.  Holmes,  Supt. 
W.  P.  Buckner,  Auditor,  T.  J.  Fry.  Capital,  $1,000,- 
000.  Office  1,500  Grand  Ave.      6  2 


Kensington  Ry.  Co.  (Operated  by  Kansas  City 
Elevated  Ry.  Co.)  Steam,  4  m,  i-8%  g.  5«  lb  T  r. 
Pres.  A.  P.  Smith,  V.  Pres.  R.  R.  Mlner,Sec.  J.  E 
Brady,  Treas.  W.  A.  Bunker.  Capital  $50,000.  Bonds 
$50,000.      9  3 


Metropolitan  St.  Ry.  Co.  44  m,  of  which  25  are 
cable,  11  horse  and  8  elec,  4-8%  g,  60  lb  c.  b.  r,  289  c 
of  which  42  are  h.  c,  76  g.  c,  18  m.  c.  and  153 1.  c,  76  h, 
101  mu.  T-H  system.  Laclede  and  Pullman  cars. 
Armlngton  &  Sims  and  Hooven,  Owens  &  Rent- 
schler  engines.  Pres.  &  Treas.  C.  F.  Morse,  V.  Pres. 
G.  H.  Nettleton,  Sec.  J.  A.  Harder,  Gen.  Man.  & 
Ch.  Eng.  R.  J.  McCarty,  Asst.  Gen.  Man.  F.  M. 
Bernardin.  Capital,  $2,800,000;  authorized,  $3,600,000. 
Bonds,  $2,000,000.  Office,  9th  <K  Broadway.  9  3 

North  East  St.  Ry.  Co.  Elec.  7  m,  4-8J^  g,  52  lb 
girder  r;  12  m  c,  of  which  10  are  4-wheel  box  and  2 
4- wheel  open.  T-H  system.  Pres.  W.  McDonald 
Sec.  W.  C.  Scarritt,  Treas.  J.  H.  North,  Gen.  Man.  F 
W.  McDonald.  Capital  $260,000.  Bonds  $260,000.  3.  2 

Peopled  Cable  Ry.  Co.  6.8  m,  4-8ya  g,  68^  lb  r,  35 
c,  of  which  15  are  g.  c.  and  20  t.  c.  Auditor  &  Cash- 
ier, W.  C.  Philips,  supt.  F.  Philips.  Capital  $750,000. 

a-  2 

South  Side  St.  Ry.  Co.,  \%  m,  4-8?tf  g,  18  lb.  strap 
r,  3  4-wheel  box  c,  21  h.  Pres.  A.  P.  Smith,  Sec 
J  A.  Harder,  Gen.  Man.  J.  McCarty.  Capital 
$20,000.      11  2 

South  Suburban  Ry.  Co.  Elec.  3.25  m,  4-8%  g,  35- 
56  lb.  flat  &  girder  r,  6  m.  c.  T-H  system.  St.  Louis 
cars.  Pres.  G.  K.  Wheeler,  V.  Pres.  &  Gen.  Man.  D. 
J.  Haft,  Sec.  C.  A.  Ross,  Treas.  I.  C.  Hubbell,  Supt. 
C.  Grover.  Capital,  $150,000.  Bonds  $100,000.  Office, 
829  N.  Y.  Life  Ins.  Bldg.        6  3 

KEARNEY,  NEB.— Kearney  Electric  Co.  5%  m 
Elec.  4.-8%  g,  40  lb  T  r,  6c,  of  which  4  are  m.  c.  and 
t.  c.  T-H  &  Edison  systems.  Pres.  Geo.  W.  Frank 
Sec.  &  Treas.  C.  M.  Rice,  Supt.  G.  W.  Frank  Jr. 
Capital  $250,000.        1  8 

KENOSHA,  WIS.— Kenosha  Electric  St.  Ry.  Co 
3  m,  4-8J^  g,  52  lb  girder  r,  6  c,  of  which  4  are  m  c  and 
2 1  c.  Pres.  &  Gen.  Man.  J.  W.  Munson,  V.  Pres.  N 
A.  Pennoyer,  Sec.  &  Treas.  H.  B.  Robinson.  Capital 
$100,000.      9  2 

KEOKUK,  IA.— Gate  City  Electric  St.  Ry.  Co. 
6]4  m.  4-8X  g,  38-45  lb  T  &  girder  r,  14  c,  of  which  8 
are  m  c  and  6 1  c.  Edison  and  Westlnghouse  sys- 
tems. Pres.  S.  P.  Townsend,  Sec.  W.  J.  Roberts, 
Treas.  &  Supt.  H.  C.  Reiner.  Capital  authorized, 
$130,000.   Bonds  $85,000.        5  3 


KEY  WEST,  FLA  Key  West  Street  Car  As. 

soclatlon.  5  m,  4-8%  g,  50  lb  r,  12  c,  75  mu.  Brill  cars- 
Pres.  J.  Albertas,  Sec.  G.  B.  Paterson,  Treas.  Key 
West  St.  Car  Co.,  Supt.  A.  Orchuela.  Capital,  $150,- 
000.     6  a 


KEYPORT,  N.  J.— Keyport  &  Matawan  St.  Ry 
Co.  Z%  m,  4-8>£  g,  38  lb  girder  s-b  r,  6  4-wheel  box  c 
24  h.  Pres.  R.  R.  Brown,  Sec.  &  Treas.  A.  M. 
Brown,  Supt.  W.  C.  Smith.  Capital,  $30,000.      9  3 


KINGSTON,  N.  Y.— (See  Rondout.) 

KINGSTON,  ONT.,  CAN.  —Kingston  St.  Ry 
Co.  8  m,  3  s,  44  lb  r,  15  c,  45  h.  Pres.  &  Gen.  Man 
B.  W  Folger,  V.  Pres.  M.  H.  Folger,  Sec.  F.  R. 
Sargent,  Treas.  B.  W.  Folger,  Jr.,  Supt  A.  Beacance 
Capital  $60,000.  Bonds  $60,000.        6  2 

KNOXVILLE,  TENN.— Knoxvllle  Electric  Ry. 
Co.  17  m,  of  which  13  are  electric,  4  8)4  ?,  45  lb 
girder  &  T  &  25  lb  tram  r,  26  c,  12  m.  c.  T-H  system 
Receiver,  J.  C.  Duncan,  Supt.  W.  B.  Palmer.    1  3 

Fountain  Head  Ry.  Co.  6  m,  4-8\4  g,  45  lb  T  r,  11  c 
of  which  7  are  passenger  and  4  freight,  3  dummies 
Pres.  G.  Borgfeldt,  V.  Pres.  G.  F.  Pfelffer,  Treas.  J 
Kahle,  Gen.  Man.  M.  O.  French.  Supt.  R.  T.  Baker 
Capital  $200,000.  Office,  91  W.  Depot  St.  2  3 

West  End  St.  Ry.  Co.  Z%  m,  4-8%  g,  24  lb  c.  b.  r,  4 
c.  25  mu.  Stephenson  cars.  Pres.  R.  M.  Rhea,  Sec, 
Treas.  &  Gen.  Man.  T.  J.  Thomas.  Capital  $25,000. 
1  3 


KOKOMO,  IND. — Kokomo  City  St.  Ry.  Co.  Elec 
4%  m,  4-8J4  g,  35  lb  T  r,  10  c,  of  which  7  are  m  c,  and 
3  t  c .  Detroit  system.  Pres.  F.  E.  Snow,  V.  Pres 
W.  A.  Jackson,  Sec.  F.  Woodruff,  Treas.  F.  Marvin 
Supt.  F.  H.  Allen.  Capital  $100,000.     1  8 


LACONIA,  N.  H — Laconla  &  Lake  Village  Horse 
R.  R.  3.62  m,  3  g,  35  lb  T  r,  11  c,  25  h.  Pres.  J.  C. 
Moore,  V.  Pres.  &  Gen.  Man.  Henry  Tucker,  Treas. 
Edmund  Little,  Supt.  B.  S.  Kenniston.  Capital 
$50,000.  5  3 

LA  CROSSE,  WIS  La  Crosse  City  Ry.  Co.  10% 

m,  of  which  X  Is  horse  and  10?^  elec,  4-8%  g,  40-66 
lb  girder  &  T  r,  30  c,of  which  6  are  h  c,  11  m  c  and  14 
t  c,  20  h.  Gen.  Elec.  system.  St.  Louis  cars.  Allls 
engines.  Pres.  B.  E.  Edwards,  V.  Pres.  W.  W.  Car- 
gill,  Sec.  H.  E.  West,  Treas.  Geo.  H.  Clark,  Supt. 
(North  Division)  Peter  Valler,  Supt.  (Southern 
Division),  Geo.  F.  Smith,  Ch.  Engr.  C.  S.  Smith. 
Capital  $200,000.  Office,  3d  and  La  Crosse  Sts.     9  3 

LA  SALLE,  ILL.— City  Electric  Ry.  Co.  9%  m, 
elec,  4-8%  g,  51%  lb  s  b  &  girder  r,  9  c,  of  which  6 
are  m  c  and  3  t  c.  Edison  system.  Pres.  W.  G. 
Reeve,  Sec.  F.  X.  Kllduff,  Treas.  L.  B.  Merrlfleld, 
Supt.  E.  S.  Enyart.  Capital  $125,000.      3  2 

LAKE  CHARLES,  r,A.— Lake  Charles  St.  Ry 
Co.  \%  m,  S-8%  g,  30  lb  T  r,  4  c,  12  mu.  Pres.  P 
Crowley,  V.  Pres.  J.  Ryan,  Sec.  &  Gen.  Man.  W 
Meyer,  Treas.  A.  Meyer.  Capital,  $10,000;  author- 
ized $50,000.      1  3 


LAFAYETTE,  IND  Lafayette  St.  Ry,  Elec 

10  m,  4-8%  g,  56  lb  T  &  girder  r,  8  c,  of  which  6  are  m  c 
and  2 1  c,  Edison  system.  Brill  cars.  Hamilton 
engines.  Pres.  &  Treas.  T.  J.  Levering,  Sec  J.  T. 
Henderson,  Gen.  Man.  &  Supt.  J.  S.  Hill.  Capital 
150,000.         5  3 

LAMPASAS  SPRINGS,  TEX.  —  Lampasas 
Springs  St.  R.  R.  Co  3  m,  4-8%  g,  35  lb.  T  r,  4  c,  16 
mu.  Pres.  R.  E.  Maddox,  See.  &  Treas.  W.  H.  Little 
Gen.  Man.  E.  P.  Maddox.  Capital  $21,000;  author- 
ized, $50,000  Office,  Elm  st.      2  3 


LANCASTER,  O.— Lancaster  Electric  Ry.  Co" 
4  m,  bonded  for  elec.  service,  4-8*4  g,  52  lb  girder  r, 
7  c,  16  h.  Pres.  &  Gen.  Man.  A.  Baumann,  V.  Pres. 
F.  Barrett,  Sec.  H.  Becker,  Treas.  H.  B.  Peters. 
9  3 


LANCASTER,  PA.— Lancaster  Traction  Co.  30 
m,  5-2J^  g,  52,  60  lb  girder  &  T  r,  60  c,  of  which  40 
are  m  c  and  10  t  c  7  h.  Gen.  Elec.  system.  Brill 
cars.  Ball  &  Wood  and  Reynolds  engines.  Pres.  J. 
C.  Hegar,  V.  Pres.  M.  L.  Herr,  Sec.  &  Treas.  H.  E. 
Holler,  Gen.  Man.  &  Supt.  W.  A.  Armstrong,  Jr. 
Capital,  $600,000.  Bonds,  $200,000.  Office,  529  N. 
Prime  St.        9  3 

LANSING,  MICH  Lansing  City  Ry.  Co.  Elec 

8  m,  4-8%  g,  35  &  45  lb  s  b  &  T  r,  17  c,  of  which  12 
are  m.  c.  and  5  t.  c.  Westlnghouse  system.  Pres.  G. 
Macdonald,  V.  Pres.  C.  Osbund,  Sec  J.  P.  Lee,  Gen. 
Man.  S.  L.  Kelghley.  Capital  $50,000.  Office,  1  106 
Washington  Ave.,  South  Lansing.     9  3 

LARCHMONT,  N.  Y.— Larchmont  Horse  R.  R 
Co.  1%  m,  4-8J^  g,  25  &  38  lb  T  &  glraer  r,  3  box  c,  12 
h.  Stephenson  cars.  Pres.  C.  H.  Murray,  V.  Pres. 
E.  E.  Flint,  Sec.  &  Treas.  W.  H.  Campbell.  Capi- 
tal $25,000.         6  3 

LAREDO,  TEX.— International  Bridge  &  Tram- 
way Co.  5  m,  3-9  g,  20  ID  r,  10  c  &  1  freight  forms 
50  mu.  &  h.  Pres.  P.  Ornelas. 


Laredo  Electric  &  Ry.  Co.  4  m,  4  g,  25  lb  T  r,  6  m 
c.  Edison  system.  Brill  cars.  Armlngton  &  Sims 
engines.  Pres.  B.  M.  Hammond,  V.  Pres.,  Treas.  & 
Gen.  Man.  C.  F.  Drake,  Sec.  &  Supt.  C.  F.  Yaeger. 
Capital,  $100,000.  Office,  Salinas  &  Farragut  sts.  6  3 

LAWRENCE,  KAN.— Lawrence  Transportation 
Co.  5%  m,  4-1  g,  38  lb  Johnson  girder  r,  9  c,  of  which 
6  are  4-wheel  box  and  3  4-wheel  open,  54  h.  Pres 
«  Treas.  H.  Tlsdale.  V.  Pres.  J.  W.  Parker,  Sec.  H.  B 
Lawton,  Supt.  W.  McElheny.  Capital  $35,000.     9  3 


LAWRENCE,  MASS.— (Merrlmac  Valley  St.  R.  R 
Owned  by  Lowell,  Lawrence  &  Haverhill  St.  Ry.  Co. 
See  Lowell,  Mass.) 

LEAVENWORTH,  KAN  Leavenworth  Electric 

Ry.  co.  15  m,  of  which  5  are  horse  and  10  elec,  4-8J4 

g,  22,57  lb.  tram  &  T  r,  28  c,  of  which  14  are  h.  c.  9 
steam  c.  3  m.  c.  and  2 1.  c.  15  h  32  mu.  Stephenson 
cars.  Baldwin  and  Porter  engines.  Pres.  H.  F. 
Putnam,  Sec.  W.  Dill,  Treas.  &  Gen.  Man.  G.  A. 
Baker.  Capital,  $300,000.        5  3 

t 

LEBANON,  MO  Lebanon  Light  &  Water  Co. 

Elec.  %  m,  4-8J^  g,  48  lb  T  r,  1  m.  c.  Westlnghouse 
system.  Pres.  B.  F.  Hobart,  V.  Pres.  E.  B.  Loveland 
Sec.  &  Treas.  W.  P.  Heath,  Gen.  Man.  &  Supt.  J. 
E.  Fulkerson.  Capital  $250,000.  Bonds,  $100,000.  9  3 

LEBANON,  PA.— Lebanon  &  Annvllle  St.  Ry.  Co 
Elec.  12  m,  5-3  g,  40-80  lb  girder  &  T  r,  12  m  c, 
Edison  system.  Lebanon  Mfg.  Co..  Lewis  &  Fowler 
and  Stephenson  cars.  Pres.  J.  M.  Shenk,  V.  Pres. 
S.  P.  Light,  Sec  H.  H.  Light,  Treas.  F.  H.  Relnoehl, 
Supt.  C.  H.  Smith.  Capital  $100,000.  Bonds  $100,000. 
9  3 

LEWISTON,  ME — Lewlston  &  Auburn  Horse 
R.  R.  Co.  14  m,  4-8%  g,  42  &  45  lb  tram  &  T  r,  16  c,  80 

h.  Jones  and  Stephenson  cars.  Pres.  &  Gen.  Man. 
Frank  W.  Dana,  Sec.  &  Treas.  H.  C.  Little.  Supt. 
L.  G.  Pather.   Capital  $100,000.  Bonds  $85,000.  9  3 

LEXINGTON,  KY — Passenger  &  Belt  Ry.  Co 
Elec.  13  m,  4-8^  g  501b  T  r  ;  31  c,  of  which  23  are 
m  c  and  8tc.  Edison  and  T-H  systems.  Pres.  C. 
H.  Stoll,  V.  Pres.  W.  J.  Longbrldge,  Sec  F.  V.  Bart- 
lett,  Treas.  R.  P.  Stoll,  Supt.  R.  H.  Smith.  Capital 
$1,000,000.  Office,  Main  and  Cheapslde  sts.     5  3 

LEXINGTON,  MO — Lexington  &  Kansas  City 
Land  &  Investment  Co.  %%  m,  4-4  g,  30  lb  r,  2  c,  8  h. 
Pres.  R.  G.  Estell,  V.  Pres.  W.  Z.  Hickman,  Sec.  & 
Treas.  Jas.  Wentworth.        5  3 

LIMA,  O.— The  Lima  Electric  Ry.  Co.  7  m,  4-8)4  g 
66  lb  Johnson  steel  r,  10  c,  of  which  7  are  m  c  and  3  t  c 
T-H  system.  New  Castle  cars.  Pres.  A.  E.  Town- 
send,  V.  Pres.  &  Ireas.  W.  W.  Hazzard,  Sec.  &  Gen. 
Man.  W.  H.  Thompson.  Capital  $200,000.      5  8 

LINCOLN,  NEB.— Lincoln  St.  Ry.  Co.  Elec.  50 
m,  4-814  g.  40,  56,  70  lb  T  &  girder  r,  80  c,  of  which  40 
are  m  c  and  40  t  c  T-H  generators,  Westlnghouse 
and  Short  motors.  Pres.  F.W.  Little,  Sec.W.  H.Clark 
Treas  &  Gen.  Man.  C.  C.  TJpham.  Capital,  $1,200,000; 
authorized,  $2,000,000.  Bonds,  $600,000.  Office  9  and 
K  sts        9  3 

Home  St.  Ry.  Co.  11  m,  of  which  3  are  horse  and 
8  elec,  4-85^  g,  35  lb  T  and  45  lb  girder  r,  9  c,  of  which 
6arem  c  and  3  t  c.  Westlnghouse  system.  Pres 
J.  H.  McMui  try,  V.  Pres.  &  Gen.  Man.  E.  Finney 
Sec.  &  Treas.  K.  K.  Hayden.  Capital  $300,000.  Office 
133  North  12th  t.        9  2 


LITTLE  ROCK,  ARK.— Capital  St.  Ry.  Co. 
(Leased  and  operated  by  City  Electric  Ry.  Co. 

The  City  Electric  Ry.  Co.  (operates  Capital  St. 
Ry.)  18.2  m,  of  which  1  is  horse  and  17.2  elec.  4-8%  g, 
35,  38  &  48  lb  T  &  girder  r,  72  c,  of  which  2  are  h  c 
28  m  c  and  42 1  c,  10  mu.  T-H  system.  Pres.  H.  G 
Allls,  V.  Pres.  &  Gen.  Man.  H.  G.  Fleming,  Sec.  & 
Treas.  G.  R.  Brown,  Supt.  A.  S.  Grooms.  Capital 
$500,000.   Bonds,  $600,000.         2  3 

LOCKPORT,  N.  Y.— Lockport  St.  R.  R.  Co.  3% 

m,  4-8)4  g,  42  lb  s  b  r,  8  4-wheel  box  c,  32  h.  Pres 
&  Treas.  John  Hodge,  AttorD.  M.  Ashley,  Supt.  S 
A.  Seabury.  Capital  $35,000.        a      3  1 

Lock  City  Electric  R.  R.  Co.  7  m,  4-8%  g,  77  lb  s  b 
r,  12  c,  of  which  6  are  m.  c  and  6  t.  c  Brill  and  St. 
Louis  cars.  Pres.  W.  Goodwin,  Sec.  W.  Spalding 
Treas.  F.  Swift.  Capital,  $150,000.      9  3 

LOGANSPORT,  IND.— Logansport  Ry.  Co.  Elec 
5*4  m,  4  g,  40  lb  T  r,  8  m.  c.  Edison  and  T-H  sys- 
tems. St.  Louis  cars.  Mcintosh  &  Seymour  engines. 
Pres.  S.  Spencer,  Sec.  &  Treas.  F.  D.  Raymond,  Gen. 
Man.  J.  T.  McNary.  Office  412  Broadway.       5  3 

LONDON,  ONT.— London  St.  Ry.  Co.  10  m,  4-8% 
g,  30  lb  flat  r,  30  c,  101  h.  Pres.  H.  A.  Everett,  V. 
Pres.  J.  C.  Grace,  Sec,  Treas.  &  Gen.  Man.  S.  R. 
Break,  Supt.  Henry  T.  Smith.  Capital  $100,000.  Office 
Richmond  St.        1  3 

LONG  ISLAND  CITY,  N.  Y.  —  Stelnway  Ry 
Co.  of  Long  Island  City.  Elec  32.25  m,  of  which  30 
are  horse  and  2.25  elec.  4-8%  g,  47,  66,  70  lb  Duplex  r 
99  c,  of  which  93  horse  and  6  m  c,  279  h.  Pres.  W. 
Steinway.V.  Pres.  W.  C.  Foster,  Sec.  L.VonBernuth, 
Treas.  H.  D.  Luer,  Supt.  A.  D.  Moulton.  Capital, 
$2,600,000.  Bonds,  $GOO,000.  Office,  111  E.  14th  St 
New  York.        9  2 

Long  island  City  &  Newtown  Ry.  Co.  Elec.  6%m,  4- 
8%  g,  45-55  lb  r,  27  c,  7  m  c.  Edison  system.  Pres 
Isaac  Buchanan,  N.  Y.  City,  Sec.  Geo.  S.  Crawford 
Brooklyn,  N.  Y.,  Treas.  Patrick  J.  Gleason,  Sec 
Thomas  Burke,  Supt.  Michael  Conway.  Capital 
$150,000.  Offices,  112  Front  st.       3  1 

Rlker  Ave.  &  Sandford's  Point  R.  R.  Co.  4  m, 
4-8%  g,  47  lb  c  b  r.  Operated  under  lease  by  Steln- 
way Ry  Co.  of  Long  Island  City.  Pres.  J,  flemp- 
ted,  Supt.  A.  D.  Moulton.  Capital,  $20,000.  N.  Y 
Office,  Stelnway  Hall.     9  3 


ROUND 
LEATHER 


"  BELL  CORD." 


.Inn.  I.voh'n  Sui»<*r;or 
((iiulily  in  Coils. 
Send  for  Samples 
and  Prices. 


CHAS.  L.  McCLURE,  Manufacturer's  Agent, 
415  Broadway,  Room  522,  New  York. 
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LONGVTEW,  TEX.— Longvlew  &  Junction  St. 

Ry.  5%  m,  of  which  \%  are  horse  and  4  cable;  3-6  g 
16  lb  r,  2  c,  4mu.  Pres.  W.  S.  Mayfleld,  Sec.  &  Treas 
W.  D.  Stalllngs,  Gen.  Man.  T.  H.  Huffman.  Capital 
$4,60u.        3  2 


LOS  ANGELES,  CAL.— Pacific  Ry.  Co.  of  Chi- 
cago, 111.,  42  m,  of  which  21  are  horse  &  21  cable,  3-6 
&  4-8X  g,  40  lb  girder  r,  134  c,  of  which  34  are  h.  c,  50 
g.  c.  &  50  t.  c,  I2e>h,  83  mu.  Receiver,  D.  K.  Trask, 
Supt.  J.  J.  Akin.  Capital,  $2,500,000.  Bonds  $2,500,- 
000.  Office,  701  Grand  ave.     9  3 


Los  Angeles  Consolidated  Electric  Railway  Co. 
(Controls  all  roads  in  Pasadena  except  Pasadena  & 
Mt.  Wilson  Ry.)  45  m,  3-6  g,45  lb  girder  r,  75  c,  of 
which  65  are  m  c  and  10 1  c,  Westlnghouse  and  Edi- 
son systems.  Brill  and  Stockton  C.  H.  &  A.  cars. 
Golden  State  &  Miners'  Iron  Works  engines.  Pres. 
M.  H.  Sherman,  V.  Pres.  &  Gen.  Man.  E.  P.  Clark, 
Sec.  P.  V.  McDonald,  Supt.  A.  W.  Barrett.  Office, 
Central  ave.  &  7th  st.        6  3 


Main  St.  &  Agricultural  Park  R.  R.  Co.  9.72  m,  3-6 
g,  16  lb.  T.  r,  31  c,  105  h.  Pres.  W.  J.  Brodrlck.  V 
Pres  T.  E.  Rowan,  Sec.  A.  C.  Taylor,  Treas.  Far- 
mers' &  Merchants'  Bank,  Supt.  Wm.  Hawks,  Capi- 
tal $200,000,    Office,  234  N.  Main  St.       9  3 


Temple  St.  Cable  Ry.  Co.  4%  m,  3-6  g,  38  lb 
Johnson  girder  r,  10  c.  10  dummies  Pres.  &  Gen. 
Man.  F.  W.  Wood,  V.  Pres.,  O.  Morgan,  Sec.  W.  N. 
Hamaker,  Treas.  Prank  A.  Gibson,  Supt.  J  Fowler. 
Capital  $400,000.  Office,  129  Temple  St.       9  3 


LOUISVILLE,  KY.- Louisville  Ry.  Co  (Includes 
all  lines  In  the  city).  Elec.  140  m,  of  which  80  are 
horse  &  60  elec,5  g,58>£,  78, 100  lb  c  b  &  girder  r,462  c,of 
which  232  are  h.  u,  110  m  c  and  120  t  c,  1700  mu.  T-H 
and  Short  systems.  Pres.  J.  B.  Sneed,V.|Pres.  St.  John 
Boyle,  sec.  &  Treas.  R.  A.  Watts,  Gen.  Man.  T.  J 
Minary,  Supt.  J.  O.  Haddox.  Capital,  $6,000,000. 
Bonds  $6,000,000.  Office,  500  Twelfth  st.     9  3 


Louisville  Terminal  Ry.  Co.  Elec.  3  m,  4-9  g,  56 
lb  T  r.  Patton  motor  system.  Pullman  cars.  Pres. 
C  L  Danforth,  Sec  &  Treas  C.  C.  Mccarty,  Gen.  Man. 
j'  C.  Fawcett,  Supt.  H.  V.  Harris.  Capital  $60,000. 
Office,  Commerce  Bldg.     6  3 


LOWELL,  MASS.— Lowell  &  Suburban  Ry.  Co 
Elec.  41  m,  4-8%  g,  35,  40,  45,  50,  60,  90  lb  T,  girder 
and  tram  r,  105  c,  of  which  53  are  m  c  and  52  t  c 
Bentley  Knight,  T-H  &  Westlnghouse  systems.  Brill 
Jones,  Newbury  port  and  Stephenson  cars.  Pres. 
E  M  Tucke,  V.  Pres.  A.  Fels,  Sec.  &  Gen.  Man,  P.  F 
Sullivan,  Treas.  P.  Parker,  Supt.  G.  F.  Wells.  Capi- 
tal, $400,000.  Bonds  $600,000.  9  3 

Lowell,  Lawrence  &  Haverhill  St.  Ry.  Co.  Pres.  & 
Gen.  Man.  G.  H.  Campbell,  Asst  Treas.  M.  J.  EUard, 
Audr.  G.  E.  Trlppe.  n     6  3 


Lowell,  Lawrence  &  Haverhill  St.  Ry.  Co.  (Haver- 
hill division)  Elec.  15  m,  4-8^  g,  30-35-40  lb  T  & 
flat  r,  50  c,  of  which  40  are  h.  c.  and  10  m.  c.  125  h. 
T-H  system.  Brill,  Jones,  Lewis  &  Fowler  and 
Newburyport  cars.  Providence  engines.  Supt.  F. 
Woodman.        5  3 

Lowell,  Lawrence  &  Haverhill  St.  Ry.  Co.  (Law- 
rence division.)  Elec.  17  m,  4-834  S,  40,  45,  48  lb  T, 
tram  and  girder  r,  26  c,  of  which  25  are  m  c  and  l 
t  c.  T-H  system.  Jones  and  Stephenson  cars.  Mc- 
intosh &  Seymour  engines.  Supt.  N.  E.  Morton.  5  3 


LYNCHBURG,  VA.  —  Lynchburg  St.  Ry.  Co. 
Elec.  b%  m,  4-8%  g,  35-42  lb  T  &  tram  r,  8  c,  of  which 
6  are  box  m  c.  and  2  open  m.  c.  Eickemeyer  overhead 
system.  Pres.  Stephen  Adams,  Sec.  P.  O.  Adams 
Gen  Man.  &  Supt.  B.  Flanagan.  Capital  $100,000. 
Office,  807  Main  St.      h         3  1 


Lynchburg  Electric  Ry.  Co.  5  m,  4-8%  g,  45  lb  r, 
om.  c.  Edison  system.  Pres.  P.  J.  Otey,  Supt.  J. 
A.  Humphries.  Capital  $60,000.      6  2 


Lynchburg  &  Rlvermont  Electric  Ry.  Co.  5  m,  4- 
8«  g  45  lb  T  r,  4  m  c.  Edison  system.  Lewis  & 
Fowler  cars.  Russell  engines.  Pres.  J.  P.  Petty- 
John  V.  Pres.  W.  I.  Owen,  Sec.  &  Treas.  1).  T. 
Mitchell,  Supt.  J.  A.  Humphries.  Capital,  $20,000. 
9  3 

LYNN,  MASS  —North  Shore  Traction  Co.  (See 
Boston,  Mass.) 

LYONS,  IA.— Clinton  &  Lyons  Horse  Ry.  Co.  10 
m,  3-8  g,  30-45  lbT  &  girder  r,  24  c,  of  which  10  are 
4-wheel  box  and  14  are  4-wheel  open,  44  h,  16  mu. 
Pres  &  Gen.  Man.  D.  Joyce,  Sec.  W.  T.  Joyce,  Supt. 
Frank  Crapser.  Capital  $25,000.     f     3  1 


M 


MACON,  G A . — Consolidated  St.  Ry.  Co.  Elec. 
25jm,  4  8%  g,  20,  30,  40  lb  T  r,  37  c,  of  which  21  are  m 
c  ai.d  16  t  c,  T-H  system.        5  3 


Macon  &  Indian  Spring  Electric  Ry.  Co.  6%  m, 
4-8X  g,  40  lb  T  r,  12  c,  of  which  4  are  m  c  and  8  t  c. 
T-H  system.  Lamokln  cars.  Ball  engines.  Pres. 
&  Gen.  Man.  T.  J.  Carting,  Sec.  J.  H.  Herley,  Supt. 
Whyne.    Capital,  $75,000;  authorized,  $500,000. 


McKEESPORT,  PA.— McKeesport  &  Reynoldton 
Pass.  Ry.  Co.  Elec.  9  m,  5-2}^  g,  3S  &  52  lb  Johnson 
girder  r,  16  c,  of  which  13  are  m  c  and  3  t  c.  Russell 
engines.  Pres.  J.  C.  Smith,  Sec.  W.  B.  Peters,  Treas. 
E.  F.  Woods,  Supt.  L.  Richardson.  Capital  $150,000; 
authorized  $300,000.  Office,  5th  ave.  &  Sinclair  st. 
2  3 

Mcpherson,  kan.- McPnerson  st.  Ry.  co.  4 
m,  3-6  g,  20  lb  T  r,  3  2-h.  c,  20  h.  Pres.  &  Man.  Wm 
West,  Sec.  F.  P.  Holt.  Capital  $100,000.     1  2 


MADISON,  IND.— Madison  St.  Ry.  Co.  2%  m,  4 

g,  15  lb  tram  r,  8  c,  4  h,  16  mu.  Pres.  &  Treas.  J.  W. 
Thomas,  Sec.  J.  A.  Mercer,  Supt.  J.  Wendel.  Capi- 
tal $13,000;  authorized  $15,000.  Office  301  Front  st.  5  3 

MADISON,  wis.— Madison  City  Ry.  Co.  Elec.  8 
m,  i-8%  g,  40,  50  lb  T  r,  13  c,  of  which  9  are  m  c  and 
4 1  c.  T-H  system,  St.  Louis  cars.  Pres.  G.  C. 
Cook,  Sec.  &  Treas.  H.  C.  Welch,  Gen.  Man.  &  Supt. 
G.  H.  Shaw.  Capital  $100,000.  Bonds  $150,000.  Office 
Main  &  Baldwin  sts.     5  3 


MALDEN,  MASS,— East  Middlesex  St.  Ry.  Co. 
16.13  m,  4-8%  g,  35  &  40  lb  T  &  tram  &  Richards 
r,  58  c,  of  which  23  are  box  and  35  open,  204  h.  Pres 
Amos  F.  Breed,  Treas.  D.  H.  Sweetser,  Supt.  J. 
Sewall.  Capital,  $300,000.  Office,  35  Congress  st., 
Boston.  12  2 


MANCHESTER,  N.  H — Manchester  Street  Ry 
Co.  12  m,  3  g,  35  lb  tram  r,  39  c,  189  h.  Pres.  C. 
Williams,  Treas.  C.  H.  Bartlett,  Gen.  Man.  N.  H. 
Walker.  Capital,  $25,000.  Office  Depot  St.  9  3 


Massabeslc  Horse  R  R.  Co,  6  m.  Pres.  C.  Wil- 
liams, Sec.  J.W.  Fellows,  Treas.  C.  F.  Morrill.  Capi- 
tal, $50,000.    Office  859  Elm  St.      6  3 


MANISTEE,  MICH.— Manistee,  Filer  City  & 
East  Lake  Ry.  Co.  Elec.  11  m,  4-8J4  g,  45  lb.  T  r,  16 
c,  of  which  8  are  m  c.  and  8  t  c.  Gen.  Elec.  system. 
St.  Louis  cars.  Ide  engines.  Pres.  &  Treas.  G.  A. 
Hart,  V.  Pres.  F.  F.  Davidson,  Sec.  W.  F.  Davidson, 
Supt.  N.  E.  Degen.  Capital,  $150,000.  Office,  418 
River  St.        6  3 


MANKATO, MINN. — Mankato  St.  Ry.Co.  3%  m, 
3-6  g,  27  lb  steel  r,  5  c,  of  which  3  are  m.  c,  16  h 
Brownell  cars.  Pres.  S.  Lamm,  Sec.  &  Treas.  John 
C.  Noe,  Gen.  Man.  W.  M.  Farr.  Capital,  $50,000. 
Office,  121  Hickory  St.,  Mankato.        5  3 


MANSFIELD,  O.  —  Citizens'  Elec.  Ry.,  Lt.  & 
Power  Co.  IVz  m,  4-8%  g,  45,  50,  60  lb  girder  &  T  r, 
13  m.  c.  Westlnghouse  system.  Akron,  Brill  and 
Laclede  cars.  Buckeye  and  Cooper  engines.  Pres. 
S.  N.  Ford,  V.  Pres.  M.  D.  Harter,  Sec.  S.  G.  Cumm- 
lngs,  Treas.  &  Gen.  Man.  R.  Carpenter,  Supt.  S. 
Hennesfauth.  Capital  $80,000;  authorized  $125,000. 
Office,  Power  Station,  N.  Main  st.        8  2 


MARINETTE, WIS.— Marinette  Gas,  Elec.  Lt.  & 
St.  Ry.  Co.  5  m,  4S%  g,  32,  35,  52  lb  T  &  tram  r 
15  c,  of  which  6  are  h  c,  7  m  c  and  2  t  c.  T-H  sys- 
tem. St.  Louis  cars.  Hoffman-Bllllngs  Co.  engines. 
Pres.  &  Gen.  Man.  H.  C.  Higglns,  V.  Pres.  a.  C. 
Merryman,  Sec.  G.  W.  Hanley,  Treas  J.  F.  Hancock 
Capital  $100,000.  Bonds  $50,000.  Office  1511  Main 
St.     2  3 


MARION,  IND. — Marlon  St.  Ry.  Co.  Elec.  i0]4 
m,  4-8%  g,  35.  38  lb  T  and  girder  r,  11  c,  of  which  6 
are  m  c  and  5 1  c.  T-H  system.  Pres.  Ell  Halderman, 
V.  Pres.  J.  A.  Halderman,  Sec.  &  Treas.  C.  W.  Hal- 
derman, Supt.  W.  C.  Whinney.  Capital,  $80,000.  5  3 


Queen  City  Electric  Ry.  Co.  5  m,  4-8%  g,  45,  52  lb 
T  &  girder  r,  16  c,  of  which  14  are  m  c  and  2  t  c.  T-H 
system.  Jones  and  Pullman  cars.  Phoenix  engines. 
Pres.  K.  B.  Harrison.  Sec.  L.  Wallace,  Jr.,  Gen. 
Man.  &  Supt.  A.  A.  Boyd.  Capital,  $180,000.  Office 
cor.  13th  st.  &  Buffalo  ave.  Eastern  office  1  Broad- 
way, New  York.        9  3 

MARLBORO,  MASS.— Marlboro  St.  R.  R.  Co. 
Elec.  3.322  m,  4-8  g,  38,  48  lb  T  and  girder  r,  9mc 
Edison  system.  Ellis  and  Newburyport  cars.  Pres. 
E.  R.  Alley,  V.  Pres.  S.  H.  Howe,  Sec.  F.  L.  Clatlln, 
Treas.  T.  T.  Robinson,  Gen.  Man.  &  Supt.  H.  E. 
Bradford.  Capital  $50,000.  Bonds  $50,000.  Office 
59  Main  st.      5  3 


MARQUETTE,  MICH.— Marquette  City  & 
Presque  Isle  Ry.  Co.  Elec.  5  m,  4-8J4  g,  50  lb  Johnson 
girder  r,  5  c,  of  which  3  are  m  c  &  2  t  c.  T-H  system. 
Laclede  cars.  Hamilton-Corliss  engines.  Pres  F. 
O.  Clark,  Sec.  M.  E.  Asire,  Tieas.  J.  Connolly,  Supt. 
C.  Retalllc.  Capital,  $200,000.        9  3 


MARSHAL, I/TOWN.  IA.— Marshalltown  Light 
Pow.  &  Ry.  Co.  3%  m,  4-8%  g,  40  lb  T  r,  0  c,  of  which 
4  are  m  c  and  1  t  c.  T-H  system.  Pullman  cars. 
Ide  and  St.  Louis  engines.  Pres.  C.  D.  Jones.  Sec.  & 
Treas.  M.  W.  Hovey.  Gen.  Supt.  F.  Andres.  Capital 
$250,000  .        6  3 

MARTINSBURG,  W.  VA  Martlnsburg  St. 

Ry.  Co.  3}4  m,  40  lb  T  r,  6  c  of  which  3  are  m  c  and 
3 1  c.  Edison  system.  Brill  cars.  Mcintosh  &  Sey- 
mour engines.  Pres.  &  Treas.  J.  B.  Wilson,  Sec.  J. 
W.  Walker.  Capital,  $50,000;  authorized  $100,000. 
9  3 

MARYSVILiliE,  CAE.— M'ville  &  Yuba  City  St 
R.  R.  Co.  4  m,  3-6  g,  16  lb  T  r,  5  c,  4  h,  14  mu.  Pres.  D 
E.  Knight,  V.  Pres.  S.  H.  Bradley,  Sec.W.  T.  Ellis,  Jr 
Supt.  L.  Graves.  Capital  $40,000.  Office,  cor.  D  &  1st 
sts.        9  3 


MAYSVILLE.  KY. — Maysvllle  St.  R.R.  &  Trans- 
fer Co.  Elec.  4  m,  4-8%  g,  40  lb  T  r,  12  c,  of  which 
5  are  m  c  and  7  t  c.  Pres.  A.  M.  J.  Cochran,  Sec 
Treas.  &  Gen,  Man.  R.  A.  Cochran,  Jr.,  Supt.  of  lines 
cars,  &c,  J.  Llmbrlck.  Capital  $30,900;  authorized 
$100,000.  Bonds  $65,000.  Office,  Court  st.     9  3 


MECHANICSBURG,  HX.  —  Mechanlcsburg  & 
Buffalo  Ry.  Co.  7%  m,  3-10  g,  16  &  20  lb  T  r,  3  4-wheel 
open  c,  4  mu.  Pres.  3 .  B.  Hunter,  V.  Pres.  H.  Thomp- 
son, Sec.  J.  T.  Fullenwider,  Treas.  A  T.  Thompson 
Capital,  $12,000.  b  7  1 


MEMPHIS,  TENN.- Citizens'  St.  R  R.  CO. 
(Owns  City  &  Suburban  Ry.)  Elec.  45  m,  4-8%  g,  60 
76  lb  T  &  girder  r,  140  c,  of  which  60  are  m  c,  50  h  c 
and  30  t  c.  Edison  system.  Pres.  C.  H.  Ruddock,  V. 
Pres.  L.  E.  Wright,  Sec.  &  Treas.  L.  R,  Godwin,  Gen. 
Man.  G.  F.  Jones.  Office,  29  Hernando  st.      9  3 


City  &  Suburban  Ry.  Co.  Owned  by  Citizens'  St. 
R.  R.  Co.)  Elec.  1%  m.  4-8V6  g,  45  &  52  lb  T  &  John- 
son girder  r,  10  c,  of  which  5  are  m  c  and  5  t  c. 
T-H  system.  Pres.  Holmes  Cummlngs,  V.  Pres.  T.  J. 
Latham,  Sec.  &  Treas.  J.  L.  Norton,  Gen.  Man.  R. 
T.  Sherrill.  Capital  stock,  $150,000;  auhorlzed, 
$165,000.  Office,  56  E  Court  st.     10  2 


East  End  Ry.  Co.  5]4  m  steam,  4-8%  g,  35-50  lb 
steel  T  r,  8  c,  4  steam  dummies.  Ohio  Falls  cars. 
Baldwin  engines.  Pres.  J.  Overton,  Jr,  V.  Pres.  B.  M. 
Stratton,  Sec  J.  E.Wade,  Treas.  W,  D.  Bethell,  Gen. 
Man.  J.  C.  Sneed.  Capital  $150,000.  Bonds  $150,- 
000.   Office,  310  2nd  St.     9  3 


Raleigh  Springs  Ry.  Co.  11  m,  4-814  g,  60  lb  girder 
&  T  r,  15  c,  of  which  9  are  m  c  and  6 1  c.  T-H  system. 
Brill  cars.  Allls  and  Hampson  engines.  Pres.  B. 
L.  Duke,  V.  Pres.  &  Gen  Man.  W.  R.  Hall,  Sec.  S.  L. 
Flnley,  Treas.  C.  B.  Buchanan.  Capital  $264,100; 
authorized  $265,000.  Office,  lo  W.  Court  st.      10  3 


MENOMINEE,  MICH.— Menominee  Elec.  Ry. 
&  Pow.  Co.  6.9  m,  4-8J4  g,  40  lb  T  r,  12  c,  of  which  8 
are  m  c  &  4 1  c.  Edison  system.  Pres.  A.  Spies,  V 
Pres.  P.  A.  Van  Bergen,  Sec,  Treas.  &  Gen.  Man 
E.  Danlell.  Capital,  $110,000.  Bonds,  $500.     9  3 


MERIDEN,  CONN.— Merlden  Horse  R.  R.  Co 
7  m,  4-8^  g,  35  &  40  lb  T  r,  21  c,  90  h.  Pres.  Geo.  R 
Curtis,  Sec.  &  Treas.  Chas.  L.  Rockwell,  Capital, 
$80,000.  Bonds,  $70,000.     5  2 

MERIDIAN,  MISS.— Meridian  St.  Ry.  Co.  6  m 

of  which  1%  are  steam  and  4%  horse,  4-8X  g,25  &  36 
lb  T  &  flat  r,  10  c,  60  mu.  Pres.  Geo.  S.  Covert,  Sec 
J.  M.  Kelley,  Supt.  &  Gen.  Man.  J.  L.  Handley.  Cap- 
ital, $30,000.      3  1 


Meridian  Dummy  Line  Ry.  Co.  2  m,  4-8%  g,  40  lb  T 
r.  6  c.  Pres.  J.  H.  Wright,  V.  Pres.  c.  C.  Coffee, 
Sec.  &  Treas.  G.  Q.  Hall,  Engr.  N.  M.  Brandon. 
Capital  $20,000.      5  3 


MERRILL,  WIS  Merrill  Ry.  &  Lighting  Co 

Elec.  \%  m,  4-8%  g,  38  lb  Johnson  girder  r,  3  m  c. 
Pres.  F.  P.  Hlxon,  V.  Pres.  R.  "Werdner,  Sec,  Treas. 
&  Gen.  Man.  E.  S.  King,  Capital,  $20,000.  Bonds, 
$40,000.  Office,990  Main  St.      5  3 


MICHIGAN  CITY,  IND.— Lake  Cities  Electric 
Ry.  Co.  4  m,  4-8}^  g,  22  ib  flat  &  T  r,  5  c,  15  h. 
Laclede  cars.  Pres.  R.  B.  Harrison,  Sec.  L  Wal- 
lace, Jr.,  Man.  F.  H.  Root.  Capital,  $200,000.  East- 
ern office,  1  Broadway,  New  York.       5  3 


MIDDLETO  WN,  CONN.  -Mlddletown  Horse 
R.  R.  Co.  3)4  m,  4-8%  g,  36  &  38  lb  Johnson  &  T  r,  7 
c,  40  h.  Pres.  John  M.  Douglas,  V.  Pres.  A.  C.  Allison, 
Sec.  &  Treas.  J.  K.  Guy,  Gen.  Man.  &  Supt.  E.  W. 
Decker.  Capital,  $23,000;  authorized,  $50,000.  Office 
265  Main  st.  9  3 


MIDDLETOWN,  O.— Mlddletown  &  Madison  St. 
R.R.  Co.  2  m,4-8%  g,  45  lb  girder  r,  6  c,  6  h.  Pres.  C. 
F.  Gunckel,  Sec.  &  Treas.  E.  W.  Gunckel,  Supt.  D. 
L.  Sutphln.  Capital  $40,000.       5  3 


MTLFORD,  MASS  MUford  &  Hopedale  St.  Ry. 

Co.  Elec.  6  m,  4-8}4  g,  30  &  60  lb  tram  r,  6  4-wheel 
box  c. ,  Hopedale  storage  battery  system.  Pres.  & 
Gen.  Man.  E.  P.  Usher,  Treas.  A.  G.  Morse.  Capital 
$60,000.  Bonds,  $60,000.  Office,  23  Court  st,  room  618 
9     2  :' -. -r 

MLLLEDGEVILLE,  GA.— Milledgeville  &  Asy- 
lum Dummy  Line  R.  R.  4  m,  4  8%  g,  30  lb  r,  a  c 
motors.  Pres.  W.W.  Lumpkin.  Capital,  $25,000. 1  8  0 

millers vtlle,  PA.— Lancaster  &  Mlllersvllle 

St.  R.R.  Co.  (See  Lancaster,  Pa.) 

MILWAUKEE,  WIS.— Milwaukee  Electric  Ry.  Co 
13  m,  4-8J4  g,  45  lb  girder  r.  23  e,  of  which  33  are 
m  c  and  10  t  c.  T-H  and  Edison  systems.  St. 
Charles  cars.  Allls  engines.  Receiver,  G.  J.  Melms. 
Capital  $500,000.  Office  375  Milwaukee  St.     5  3 

Milwaukee  St.  Ry.  Co.  (Includes  Milwaukee  & 
Whltensh  Bay.)  Elec.  84  m,  4-8%  g,  70  lb  girder  r, 
155  m  c.  T-H  and  Edison  systems.  Pres.  W.  N. 
Cromwell,  V.  Pres.  &  Gen.  Man.  H.  C.  Payne,  Sec. 
&  Treas.  C.  A.  Spofford,  Asst.  Sec.  G.  O.Wheatcrort, 
Gen.  Supt.  G.  W.  flommell,  Asst.  Supt.  G.  M.  Klm- 
merleln,  Supt.  of  repairs,  A.  W.  Lynn,  Auditor,  W. 
L.  Mason,  Station  Engr.  R.  S.  Stlkeman.     5  3 
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Milwaukee  &  Wauwatosa  Electric  Co.  12  m,  4-8% 
g,  65  Id  girder  r,  4  m  c.  Edison  system.  Pres.  C. 
Stlckney,  Sec.  &  Treas.  G.  Pabst,  Gen.  Man.  E.  D. 
Hoyt.  Capital  $75,000.  Office  917  Chestnut  st.  112 

Milwaukee  &  Wauwatosa  Motor  Ry.  Co.  Steam. 
12  m,  4-8%  g,  56  lb  girder  r,  9  c,  of  which  3  are  steam 
and  6 1  c.  Pres.  J.  Petley,  V.  Pres.  J.  W.  Bingham, 
Sec.  &  Treas.  A.  B.  Meyers,  Supt.  H.  Mortimer. 
Capital,  $300,000.  Office,  371  Broadway.     9  3 

West  Side  St.  Ry.  Co.  Elec.  21  m,  of  whlcn  2  are 
horse  and  19  elec.  4-8J4  g,  63  lb  girder  r,  61  c,  of 
which  2  are  n  c,  34  m  c  and  25  t  c.  33  h.  Edison 
system.  Jones  cars.  Allls  engines.  Pres.  Wash- 
ington Becker,  Sec.  Thos.  J.  Durnln,  Supt.  A.  Mc- 
Naughton.  Office  200  Grand  ave.        5  3 

MINNEAPOLIS,  MINN. — Twin  City  Rapid  Tran- 
sit Co.  Elec.  (Includes  Minneapolis  St.  Ry.  and  St. 
Paul  City  Ry.)  Minneapolis  Division.  127  m,  4-8%  g, 
47,  60,  78  lb  T  &  girder  r,  500  c,  of  which  300  are  m  c, 
and  200  t.  c.  Edison  and  T-H  systems.  Pres.  Thos. 
Lowry,  V.  Pres.  C.  G.  Goodrich,  Treas.  M.  B.  Koon, 
Gen.  Man.  W.  J.  H'eld,  Supt.  B.  W.  Martlndale, 
Mast.  Mech.  W.  Cooper.  Capital,  $5,000,000.  Office, 
200  3d  ave.  N.      5  3 

St.  Paul  Division  120  m,  of  which  10  are  cable 
and  110  elec,  4-8%  g,  40-76  lb  Johnson  girder  &  T  r, 
265  c,  of  which  38  are  g  c,  110  m.  c  ani  \ 17  t  c.  Edison 
and  T-H  systems.  Allls  engines.  C<.(  ltal  $5,000,000. 
Office  Globe  Bldg,  4th  St. '      5  * 

MOBILE,  ALA. — Mobile  St.  Ry.  Co.  Elec.  31 
m,  35-68  lb  T  &  girder  r,  73  c,  of  which  65  are  4-wheel 
box  and  8  8-wheel  box,  2  b,  270  mu.  Pres.  J.  Still- 
man,  V.  Pres.  P.  J.  Gasquet,  Sec.  W.  S.  Bogert, 
Treas.  &  Gen.  Man.  R.  semmes,  Elecn.  &  Engr. 
J.  E.  McAvlney.  Capital,  $500,000.  Office,  Anthony 
and  Royal  Sts.       1  3 

Mobile  Light  &  Ry.  Co.  7J4  m,  4-8J^  g,  45  lb  T  r,  20 
c,  of  which  9  are  m  c  and  11  t  c.  T-H  and  Westing- 
house  systems.  Brill  and  Stephenson  cars.  Pres.  J. 
Wilson,  V.  Pres.  &  Gen.  Man.  J.  H.  Wilson,  Sec.  A. 
J.  Peaper.  Capital,  $500,000.     9  3 

moiiawk.,  N.  Y  Mohawk  &  Ilion  Horse  R.R. 

Co.  \%  m,  4-8}£g,  30  lb  flat  &  T  r,  5  c,  (Cars  towed 
by  contract.)  no  n.  Pres.  J.  B.  Rafter,  V.  Pres.  C.W. 
Carpenter,  Sec.H.  D.  Alexander,  Treas.  R.  M.  Deven- 
dorf.  Capital,  $15,000.         5  3 

Herkimer  &  Mohawk  St.  Ry.  Co.  1%  m,  4S%  g, 
30-40  lb  T  r,  4  c,  of  which  3  are  4-wheel  box  and  1  Is  4- 
wheel  open,  8  h.  Pres.,  Treas.  &  Man.  H.  D.  Alex- 
ander, V.  Pres.  H.  Delmel,  Sec.  E.  L.  Prince.  Capi- 
tal $17,000;  authorized  $20,000  Office  Mohawk,  N.  Y. 
5  3 

MOLINE,  ILL. — Moline  Central  St.  Ry.  Co. 
Elec.  4  m,  4-8%  g,  35,  50  &  57  lb  T  &  Wharton  girder 
r,  8  c.  of  wnlch  4  are  m.  c.  and  4  t.  c.  Edison  and 
Westinghouse  systems.  Pres.  &  Gen.  Man.  S.  H. 
Velle,  V.  Pres.  L.  S.  McCabe,  Sec.  E.  H.  Guyer, 
Treas.  C.  P.  Hemenway,  Supt.  G.  E.  Moon.  Capital 
$33,000;  authorized  $100,000.  Bonds  $17,500;  author- 
ized $48,000.  Secretary's  office,  Rock  Island,  111.  8  3 

MONTEREY,  CAL. — Monterey  &  Pacific  Grove 
St.  Ry.  &  Elec.  Pow.  Co.  5  m.  3  6  g,  20  lb  T  r,  8  c,  45 

b.  Eltzgerald  cars.  Pres.  O.  S.  Trimmer,  V.  Pres.  H. 
A.  Greene,  Sec.  &  Gen.  Man.  J.  Malarln,  Treas.  J.  S. 
Metteer,  supt.  A.  J.  Haynes.         9  3 

MONTGOMERY,  ALA,— Montgomery  Terminal 
&  St  Ry.  Co.    10%  m,  4  g,  30,  42  &  56  lb  C  b  &  T  r,  22 

c,  139  mu,  1  dummy  engine.  Pres.  J.  W.  Dlmmick 
V.  Pres.  JohnD.  Roquemore,  Sec.  J.  C.  Vlrden.Treas 
G.  W.  Craik,  Gen.  Man.  E.  L.  Coolahan.  Office,  Mad- 
ison ave.  &  Balnbridge  st.       l  2 

Montgomery  &  Cloverdale  Electric  Rv.  Co.  7  m 
4-8%  g,  45  lb  T  &  51  Id  girder  x,  7  m  c.  T-H  system 
Pres.  A.  W.  Le  Bron,  V.  Pres.  &  Gen.  Man.  P.  B 
Pickering,  Sec.  H.  E.  Heller,  Treas.  R.  P.  Dexter 
Capital,  $350,000.  Bonds,  $350,000.       11  2 

West  End  &  Riverside  Park  Electric  St.  Ry.  Co. 
4  m,  4-8%  g,  56  lb  girder  &  T  r.  Westinghouse  system. 
Brill  cars.  Westinghouse  engine.        8  3 

MONTREAL,  CAN. — Montreal  St.  Ry.Co.  Elec 
59.35  m,  of  which  47.35  are  horse  &  12  elec.  4-8%  g,  44 
lb  r,  200  c.100  sleighs,  75  'buses,  1200  h.  Royal,  Edison 
and  Westinghouse  systems.  Pres.  L.  J.  Forget, 
Sec.  &  Treas.  E.  Lusher,  Supt.  J.  J.  Franklin,  Engr. 
&  Acting  Man.,  G.  C.  Cunningham.  Capital  au- 
thorized $2,000,000.  Bonds,  $300,000;  authorized, 
$1,000,000.         11  2 

Montreal  Park  &  Island  Ry,  Co.  Elec.  8  m,  4-8% 
g,  56  lb  T  r.  Pres.  L.  Beaubien,  V.  Pres.  J.  R. 
Thlbaudeau,  Sec.  M.  Perault,  Gen.  Man.  W.  S. 
Williams.  Capital  authorized,  $500,000.  Office,  17 
Place  d'  Armes  H1U.        7  3 

Royal  Electric  Co.  1  m  c.  Short  system.      5  2 

MT.  CLEMENS,  MICH.— Mt.  Clemens  St.  Ry 
Co.,  Ltd.  Z%  m,  4-8%  g,  35  lb  tram  r,  5  c,  12  h. 
Jones  and  Stephenson  cars.  Pres.  M.  L.  Williams. 
Sec.  G.  A.  Skinner,  Treas.  &  Gen.  Man.  M.  Slush. 
Capital.  $$25,000.  General  office,  Berea,  O.    9  3 

MT.  VERNON,  N.  Y.— Mount  Vernon  &  East 
Cheater  Ry.  Co.  4  m.  4-8%  g,  48  lb  c.  b.  r,  14  c.  33  h 
Pres.  C.  Strauss,  Sec.  W.  H.  Martens  Treas.  D. 
O'Brien,  Supt.  J.  H.  Small.  Capital,  $C0,00O.  Bonds 
$75,000        1  3 

MUNCIE,  I  in  i > . — Muncle  St.  Ry.  Co.  (Owned  by 
Citizens'  St.  Ry.  Co.)  8  m  steam  4-8]4  g,  35  lb  T  r,  14 
c,  4  steam  motors.  Baldwin  and  Porter  motors.  5  3 


Citizens'  St.  Ry.  Co.  Elec.  6  m,  4-8)4  g,  48-60  lb  T 
r,  16  c,  of  which  12  are  m.  c.  and  4  t.  e.  Gen.  Elec. 
system.  St.  Louis  cars.  Ide  engines.  Pres.  J.  S. 
Talley,V.  Pres.  J.W,  Landrum,  Sec.  G.  F.  Mcculloch, 
Treas.  C.  F.  Miller,  Gen.  Man.  &  Supt.  W.  C.  Gots- 
hall.  Capital,  $250,000.     6  3 

MUSCATINE,  IA.— Muscatine  Electric  Ry.  Co. 
7%  m,  4-8J4  g,  48  lb  T  r,  7  c  of  which  5  are  m  c  and  2 
t  c.  Gen.  Elec.  system.  American  Car  Co.  Ideal 
engines.  Pres.  G.  W.  Seevers,  Sec.  &  Treas.  H.  W. 
Seevers,  Gen.  Man.  T.  S.  Seevers.  Capital,  $300,000. 
9  3 

MUSKEGON,  MICH  Muskegon  Ry.  Co.  Elec 

15  m,  g,  30,  38  lb  T  &  girder  r,  33  c.  of  which 
18  are  m  c  and  15  t.  c.  Short  system.  Pres.  F.  A. 
Nlms.V.  Pres.  J.W.  Moon,  Sec.  R.  A.  Fleming,  Treas. 
Wm.  B.  McLaughlin,  Supt.  F.W.  Thompson.  Capital 
$100,000.  Office,  Michigan  and  Franklin  Sts.    2  3 


N 

NANTUCKET  BE  A  OH,  MASS.— Nantucket 
Beach  St.  Ry.  Co.  2K  m,  5-8%  g,  35  lb  T  r,  2  o,  11  h. 
Pres.  H.  H.  Pratt,  Sec.  and  Treas.  J.  F.  Simmons, 
Gen.  Man.  &  Supt.  T.  G.  Macy.  Capital  $30,000. 
Office,  55  Equitable  Bldg,  Boston.    9  2 

NASHUA,  N.  II  Nashua  St.  Ry.  Co.  10  m,  3  g, 

35,  38  lb  T,  tram  &  girder  r,  27  c,  100  h.  Pres.  G.  H. 
Knowles,  V.  Pres.  J.  A.  Fisher,  Sec.  &  Treas.  J.  D. 
Chandler,  Supt.  H.  F.  Webster.  Office  85  Kinsley 
st.       5  3 

NASHVILLE,  TENN.— United  Electric  Railway 
52  m,  5  g,  35, 45  lb  T  &  girder  r,  69  m  c.  Edison, T-H  & 
Westinghouse  systems.  Pres.  T.W.Wrenne,V.  Pres 
I.  T.  Rhea,  Sec.  &  Treas.  G.  W.  Cunningham,  Gen 
Man.  E.  G.  Connette.  Capital,  $1,000,000.    5  3 

Citizens' Rapid  Transit  Co.  Eiec.  5  m,  4-11%  g,  40, 
45  lb  T  &  girder  r,  5  m  c.  Edison  system.  Stephen- 
son cars.  Pres.  W.  H.  Mitchell,  Sec,  Treas.  &  Gen. 
Man.  Wm.  S.  Jones.  Capital  stock  $13,000.  Bonds 
$75,000.  1  3 

Nashville,  Elec.  Lt.  & 'Power  Co.  7  m  c.  Detroit 
system.       5  2 

Nashville  &  West  Nashville  St.  Ry.  Co.  Dummy 
Line,  7  m,  4-8%  g,  46  lb  T  &  Johnson  r,  8  c,  4  engines 
Pres.  L.  H.  Davis,  V.  Pres.  M.  S.  Cockrill,  Sec.  J 
Woods,  Jr.  Capital,  $8l,ooo.        11  2 

Overland  Ry.  Co.  9%  m  of  which  3  are  steam  and 
6}£  elec.  4-11%  g,  35-45  lb  T  &  girder  r,  13  c,  of  which 
7  are  m  c  and  5  t  c  5  dummies.  T-H  system.  St. 
Louis  cars.  Pres.  &  Gen.  Man.  F.W.  Hunter,  V.Pres 
J.  Compton,  Sec.  &  Treas.  T.  Taylor,  Supt.  J.  K. 
Spicer.  Capital,  $125,000.  Bonds,  $210,000.     9  3 

Richland  Ry.  Co.  Steam.  7  m,  4-8^  g.  46  lb. 
girder  &  T  r,  8  c.  Brill  cars.  Baldwin  engines.  Pres. 
L.  H.  Davis,  V.  Pres.  W.  S.  Settle,  Sec.  &  Treas.  J. 
Woods,  Jr.  Capital,  $89,300;  authorized,  $100,000. 
Office,  217  Union  St.      9  3 

NATCHEZ,  MISS.  —Natchez  St.  Ry.  Co.  5  m 
4-8%  g,  25-52  lb  girder,  flat  &  T  r.  7  c,  20  mu.  Pres 

6  Supt.  Maurice  Moses,  Sec.  &  Treas.  A.  Moses. 
Capital,  $25,000;  authorized,  $100,000.  Office  Natchez 
Savings  Bank.  Main  &  Pearl  sts.     9  3 

Bluff  City  Ry.  Co.  2  m,  of  wnlch  800  ft.  is  Incline 
plane,  6-2  g,  incline  3-6  g,  remainder  24  c,  1  h,  4  mu 
Pres.  S.  E.  Rumble,  V.  Pres.  R.  O.  Learned,  sec.  T.  V 
Wensel,  Gen.  Man.  &  Supt.  F.  L.  Rumble.  Capital 
$100,000.  Office,  Main  and  Broadway.      6  3 

NATICK,  MASS.— Natlck  &  Cochituate  St.  Ry. 
Elec.  3  m,  4-8%  g,  35  lb  T  &  flat  r,  7  c,  of  whlcn  5 
are  m  c  and  2  t  c,  i  h.  Westinghouse  system.  Pres. 
H.  Harwood,  Clerk  F.  H.  Hayes,  Treas.  W.  H.  Bent, 
Supt.  Geo.  F.  Keep.  Capital,  $31,500.       6  3 

Natlck  Electric  St.  Ry.  Co.  6  m,  4-8!^  g,  45  lb  T  r 
9  m  c.  T-H  &  Short  systems.  Pres.  a.  C.  Pond, 
Sec.  &  Treas.  T.  T.  Robinson,  Supt.  H.  W.  True 
Capital  $60  000.       11  2 

NEBRASKA  CITY,  NEB.— Nebraska  City  St 
Ry.  Co.  3%  m,  4-8J4  g,  20,  40  &  45  lb  Johnson  &  T  r 
4  c,  10  h,  16  mu.  Pres.  &  Gen.  Man.  H.  H.  Bartllng, 
V.Pres.  W.  A.  Cotton,  Sec.  J.  C.  Watson,  Treas. 
W.  L.  Wilson.  Capital,  $17,500;  authorized  $50,000. 
11  2 

NEENAH,  WIS.— Menasha  &  Neenah  St.  Ry. 
Co.  4  m,  4  8i&  g,  35  lb  tram  r,  2  c,  10  h.  Pres.  & 
Treas.  F.  Schumacher,  Sec.  C.  Griggs,  Gen.  Man.  T. 
Schumacher.  Capital,  $125,000;  authorized  $300,000. 
Bonds,  $25,000.     9  3 

NEGAUNEE,  MICH.— Negaunee  &  Ishpeming 
St.  Ry.  Co.  4  m.  c.  T-H  system.        12  2 

NEW  ALBANY,  IND  New  Albany  Ry.  Co. 

7  m,  4-10%  g,  25  lb  T  r,  30  c,  of  which  23  are  box  &  7 
open,  82  mu.  Pres.  H.  B.  Young,  Sec.  &  Treas.  W.  C. 
Crane,  Supt.  Geo.  Hlnes.  Capital,  $30,000.  Bonds 
$150,000.      a     3  1 

Highland  R.R.  Co.  2  m,  3  m  c.  Edison  system.  7  2 

NEW  BEDFORD,  MASS.— Union  St.  Ry.  Co 
Elec.  18  m,  of  which  13  are  horse  and  5  elec.  4-8% 
g,  38-80  lb  girder  &  T  r,  84  c,  of  which  64  are  h 
c,  and  20  m  c,  229  h.  T-H  system.  Pres.  &  Gen.  Man. 
A.  P.  Smith,  V.  Pres.  J.  Irvine,  Sec.  &  Treas.  W.  H. 
Allen.  Capital  $260,000.  Bonds,  $100,000.  Office,  Five 
Cent  Savings  Bank  Blag.  Purchase  St.     9  3 

Dartmouth  &  Westport  St.  Ry.  Co.  Pres.  F.  W. 
Brlghtman,  V.  Pres.  A.  P.  Smith,  Treas.  J.  A.  Beau- 
vals.    n     4  3 

NEW  BRITAIN,  CONN.— Central  Ry.  &  Electric 
Co.  12  m,  4-8%  g,  56  lb  T  r,  18  c,  of  which  16  are  m 
c  and  2  t  c.  Gen.  Elec.  system.  Brill  cars.  Allls  & 
Harrlsburg  engines.  Pres.  A.  M.  Young,  Sec.  C.  S. 

Landers,  Treas.  F.  G.  Piatt    Gen.  Man.  

Supt.  E.  S.  Breed,  Capital,  $1,000,000.        9  3 


NEW  BRUNSWICK,  N.  J.— New  Brunswick 
City  Ry.  Co.  4%  m,  4-8H  g,  43  lb  c.  b.  &  girder  r,  13 
c,  45  h.  Pres.  H.Congar.V.  Pres.  A.  Le  Massena,  Jr.,Sec 
&  Treas.  W.  B.  Price,  Supt.  W.  F.  Price.  Capital 
$100,000.  Bonds,  $25,000.   Office,  Sanford  st.    6  3 


NEW  CASTLE,  PA. — New  Castle  Electric  St. 
Ry.  Co.  2%  m.  4-8}4  g,  453^-66  lb  girder  r,  4  m  c.  T-H 
&  Westinghouse  systems.  New  Castle  cars.  Pres. 
T.  W.  Phillips,  V.  Pres.  &  Gen.  Man.  W.  M.  Brown, 
Sec  &  Treas.  S.  S.  Hamilton,  Supt.  L.  D.  Mcciusky. 
Capital  stock,  $40,000.        9  3 


NEW  DECATUR,  ALA  Decatur  St.  Ry.  Co.  5 

m,  4-8%g.  20  lb.  T  r,  5  4-wheel  box  c,  32  mu.  Pres 
W.W.  Hedges, v.  Pres  A.  C.  Hartshorne,  Sec.,  Treas 
&  Gen.  Man.  W.  A.  Bibb.  Capital,  $100,000.      8  3 


NEW  HAVEN,  CONN. — Fair  Haven  &  Westvllle 
R.  R.  Co.  12  m,  4-8%  g,  50  lb  T  &  c  b  r,  63  c,  355  h 
Pres.  H.  B.  Ives,  Sec.  &  Treas.  L.  Candee,  Supt 
Walter  A.  Graham.  Capital,  $400,000.  Office  730 
Chapel  st.       9  3 

New  Haven  &  Centreville  Horse  R.R.  Co.  2%  m 
4-8%  g,  46  lb  c  b  r,  16  c,  62  h.  Pres.  &  Gen.  Man.  C 
Plerpont,  Supt.  T.  R.  Hull.  Capital  $31,000:  author- 
ized $40,000.  Office,  1  Broadway.      9  3 


New  Haven  &  Morris  Cove  Ry.  Co.  Elec.  4%  m, 
4-8%  g,  50  lb  T  r,  6  m  c.  Short  system.  Pres.  J.  M. 
Townsend,  Sec  &  Treas.  J.  M.  Townsend,  Jr.  Gen 
Man.  J.  J.  Lawton.  Office,  16  Exchange  Bldg.  11  2 


State  Street  Horse  R.R.  Co.  (Includes  Whitney 
Avenue.)  6%  m,  4-8J^  g,  42-50  lb  T  &  c  b  r,  18  c,  86  h 
Pres.  D.  Correy,  V-Pres.  C.  A.  Warren,  Sec.  & 
Treas.  G.  A.  W.  Dodge.  Capital  $70,000;  authorized 
$100,000.  Office,  16  Exchange  Bldg.       5  3 


Winchester  Ave.  R.  R.  Co.  (Owns  and  operates 
New  Haven  &  West  Haven  R.  R.)  Elec.  14  m,  of 
which  2  are  horse  and  12  elec,,  4-8%  g,  50,  56,  60  lb  T 
r,  60  c,  of  which  3  are  horse,  48  m  c  and  9  t  c.  30  h. 
Short  &  Westinghouse  systems.  Jones,  Lewis  & 
Fowler,  Newburyport  and  Stephenson  cars.  West- 
inghouse engines.  Pres.  A.  C.  Pond,  Sec,  Treas.  & 
Gen.  Man.  I.  A.  Kelsey,  Supt.  A.  E.  Pond.  Capital, 
$40,000;  authorized,  $60,000.  In  addition  to  $100,000 
of  New  Haven  &  West  Haven  road.  Bonds,  $500,000. 
5  3 

NEW  LONDON,  CONN  New  London  St.  Ry. 

Co.  Elec  8  m.  4-8%  g,  48  lb  T  r,  12  m  c.  T-H 
system.  Newburyport  cars.  Pres.  E.  P.  Shaw, 
Sec.  W.  Learned,  Treas.  W.  A.  Tucker,  Gen.  Man. 
E.  P.  Shaw.  Jr.,  Supt.  L.  Bentley.  Capital,  $50,000. 


NEW  ORLEANS,  LA  Canal  &  Claiborne  R.  R 

Co.  13%  m,  5-2J-6  g,  37  45  &  50  lb  tram  &  girder  r,  40 
box  c,  20  mu.  Pres.  E.  J.  Hart,  Sec,  Gen.  Man.  & 
Supt.  Jos.  H.  DeGrange.  Capital,  $240,000.  Bonds 
$150,000,  Office  6  Camp  st.        5  3 

Algiers  &  Gretna  Ry.  Co.  3.75  m,  3  g,  30  lb  T 
r,  4  c,  24  h.  Stephenson  cars,  Pres.,  Gen.  Man.  & 
Supt.  W.  Halliday,  Sec.  &  Treas.  W.  Royal.  Capital 
$25,000.  Bonds  $25,000.  Office  Canal  St.  Ferry.  6  3 


Crescent  City  R.  R.  Co.  (Operated  by  New 
Orleans  Traction  Co.)  Elec.  26  m.  5-2%  g,  35-47  lb 
c.  d.  &  T  r,  25  m  c.  T-H  system.  Pres.  H.  M.  Littell, 
Sec.  &  Treas.  A.  H.  Ford,  Supt.  B.  B.  Oilman.  Capi- 
tal, $1,150,000;  authorized,  $2,000,00u.  Bonds,  $uo,- 
000.         5  3 

New  Orleans  &  Carrollton  R.  R.  Co.  Elec.  19  m, 
4-8%g,  50,  60,  70  lb  T  &  girder  r,  70  m  c.  T-H  system 
St.  Louis  cars.  Lane  &  Bodley  Corliss  engines.  Pres. 
J.  N.  Avegno,  Sec.  &  Treas.  Walter  V.  Crouch,  Gen. 
Man.  &  Supt.  Chris.  V.  Halle.  Capital  $1,200,000 
Bonds  $600,000.  Office  Jeannette  and  Dublin  Sts.  6  3 


New  Orleans  City  &  Lake  R.R.  Co.  66  m,  5-2U  g, 
42,  46  10  flat  &  T  r,  218  c,  of  which  182  are  h  c  and 
36  steam  coaches,  7  locomotives,  867  mu.  Pres.  H. 
M.  Littell,  Sec.  &  Treas.  A.  H.  Ford,  Supt.  B.  B 
Oilman.  Capital,  $1,500,000.  Office  102  Canal  st.  5  3 


New  Orleans  Traction  Co.  (operates  Crescent  City 
and  New  Orleans  City  &  Lake  Rys.)  Pres.  W.  J. 
Henning,  Sec  &  Treas.  H.  Seligman,  Gen.  Man.  H. 
M.  Littell.        3  3 


Orleans  R.  R.  Co.  9)4  m,  5  g,  35-40  lb  T  r,  32  c,  125 
h,  30  mu    Pres.  &  Supt.  B.  Beoubay.  Sec.  &  Treas 
P.  Cougot.    Capital  $185,000.  Authorized  $500,000 
Bonds  $21,000.  Office,  cor.  White  &  Laharpe  sts 
10  1 

St. Charles  St.  R.R.  Co.  Operates 3 lines.  11%  m 
5-2%  g,  40  lb  s  b  r,  66  4-wheel  box  c,  34  h,  238  mu. 
Stephenson  cars.  Pres.  &  Supt.  Alden  McLellan,  Sec. 
N.  Riviere.  Capital,  $594,350;  authorized  $600,000. 
Bonds  $120,000.  Office,  cor.  Carondelet  &  8th  sts.  6  3 

NEW  ROCHELLE,  N.  Y.— New  Rochelle  Ry.  & 
Transit  Co.  8  m,  4-8%  g,  38  lb  Johnson  r,  14  c.  of 
which  10  are  4-wheel  box  &  4  4-wheel  open,  40  h 
Pres.  Thos.  E.  Crlmmins,  Sec.  &  Treas.  C.  Strauss 
Supt.  Frank  Ryan.     3  2 


NEW  WESTMINSTER,  B.  c.— New  Westmin- 
ster &  Vancouuer  Vramway  Co.  18  m,  4-8%  g,  40  lb 
T  r,ll  m  c.  Edison  system.  Pres.  D.  Oppenhelmer, 
V.  Pres.  B.  Dou7ias,  Treas.  L.  N.  Smith,  Traffic  Man 
G.  F.  Gibson.  Crpltal,  $1,000,000.  Offce,  Colbmbia 
St.         1  s 
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NEW  WHATCOM,  WASH. — Bellingham  Bay 
Electric  Ry.  Co.  4  m,  4-8%  g.  50  lb  T  r,  6  c,  of  which 
4  are  m.  c.  and  2 1.  c.  Pres.  H.  Eldrldge,  V.  Pres.  & 
Supt.  E.  Cosgrove,  Sec.  E.  B.  Learning,  Treas.  V.  A. 
Boeder,  Gen.  Man.  M.  McCorby.  Capital,  $200,000. 
12  2 

Lake  Whatcom  Electric  By.  Co.  8  m.  c.  T-H  sys- 
tem.       12  2 

NEW  YORK,  N.Y.— Broadway  &  Seventh  Ave. 
R.R.  Co.  (Leased  to  Metropolitan  St.  By.  Co.)  23  m, 
of  which  10  are  cable,  4-8%  g,  47-60  lb  r,  227  c,  La- 
clede and  Stephenson  cars.  Penna.  Iron  Works  en- 
gines. Pres.  H.  H.  Vreeland,  V.  Pres.  D.  B.  Has- 
brouck, Sec.  C.  E.  Warren,  Treas.  H.  S.  Beattle, 
Supt.  Henry  A.  Newell,  Engr.  G.  W.  McNulty. 
Capital.  $2,000,000.  Bonds,  $2,200,000.  Gen.  Office, 
761  7th  Ave.  Engineer's  Office,  113  W.  38th  st,  7  3 

central  Crosstown  B.  R.  Co.  (Includes  Christopher 
&  Tenth  St.)  11.7  m,  4-8%  g,  52  lb  r,  157  box  c,  846  h 
Pres  Geo.  S.  Hart,  V.  Pres.  A.  Cammack,  Sec.  Milton 
I.  Masson.  Treas.  E.  Burton  Hart.  Office,  170  Chris- 
topher st.  Capital,  $600,000.  Bonds,  $250,000.    7  2 

Central  Park  North  &  East  Elver  R.R.  Co. 
(Leased  to  Metropolitan  Crosstown  Ry.  Co.).  26  m, 
4-8%  g,  60  lb  r,  196  c,  of  which  136  are  box  and  60 
open,  1,157  h.  Pres.  G.  H.  Scrlbner.  V.  Pres.  D.  B. 
Hasbiouck,  Sec.  &  Treas.  J.  R.  Cuming,  Supt.  J. 
Slttler.  Office,  789  Tenth  Ave.  Capital,  $1,800,000. 
Bonds,  $1,200,000.       7  3 

Christopher  &  Tenth  St.  R.  R.  Co.  (Leased  to  and 
operated  by  Central  Crosstown  R.  R.  Co.)  Pres.  J. 
Downey,  V.  Pres.  1.  Hendrlx,  Sec.  &  Treas.  Geo.  W. 
Lin  oh.        6  3 

Dry  Dock,  East  Broadway  &  Battery  R.R.  Co.  18% 
m,  4-8%  g,  181  c,  6o,  90  lb  c  b  &  girder  r.  Pres. 
William  White,  Sec.  &  Treas.  J.  Byrns,  Auditor  E. 
T.  Landon,  Supt.  Fred  P.  White.  Capital,  $1,200,- 
000.  Bonds,  $tj40,000Office,  605  Grand  st.     9  3 

Eighth  Ave.  R.R.  Co.  20  m,  4-8%  g,  60  lb  r,  165  c 
of  which  125  are  box  and  40  open,  1155  h.  Pres.  Geo. 
Law,  V.  Pres.  Jacob  Hays,  Sec.  &  Treas.  James G 
Affleck,  Supt.  E.  R.  Sherman.  Capital  $1,000,000. 
Bonds  $1,000,000.  Office,  Eighth  Ave.  &  50th  st.  6  2 

Eorty-second  Street  &  Grand  Street  Perry  R.B.  Co. 
(Leased  to  Metropolitan  Crosstown  Ry.  Co.)  10.25  m, 
4-8%  g,  60  to  64 lb  r,  72  c,  of  which  52  are  oox  and 
20  open,  480  h.  Pres.  H.  H.  Vreeland,  V.  Pres. 
D.  B.  Hasbrouck,  Sec.  C  E.  Warren,  Treas.  H.  S. 
Beattle.    Capital,  $748,000;  authorized,  $750,000. 

Bonds,  $236,000.  Office,  653  W.  42d  St.  7  3 

Eorty-second  St.,  Manhattan ville  &  St.  Nicholas 
Avenue  By.  Co.  19.82  m,4-8%  g,  47-60  lb  r,  91  c,  838 
h.  Pres.  John  S.  Foster,  Sec.  C.  V.  Naethlng,  Treas 
Jacob  Fleischhauer,  Supt.  S.  M.  Slsson.  Capital 
$2,500,000.  Bonds,  $2,725,0u0.  Office,  118  E.  42  St.     7  2 

Metropolitan  St.  By.  Co.  (includes  Chambers  St.  & 
Grand  St.  Ferry  R.  R.  CO.,  Broadway  R.  R.  Co.,  and 
South  Ferrv  R.  R.  Co.,  also  operates  Broadway  & 
Seventh  Ave.,  Sixth  Ave.  Ninth  Ave.  and  23d  St. 
Rys.)  13  m,  owned,  23  m.  leased,  4  sj£  g,  60  lb  c  b  r, 
45  box  c,  370  h.  Pres.  H.  H.  Vreeland,  V.  Pres.  D.  B. 
Hasbrouck,  Sec.  E.  C.  Warren,  Treas.  H.  S.  Beattle. 
Capital,  $8,200,000.  Bonds,  $500,000.  Office,  415  E. 
10th  st.  President's  office,  761  7ch  Ave.        7  3 

Metropolitan  Crosstown  By.  Co.  (Operates  42d 
St.  &  Grand  St.  Ferry  R.K.  and  Central  Park,  North 
&  East  River  R.R.)  4-8>4  g.  6o  lb  girder  r,  30  c.  Pres. 
H.  H.  Vreeland,  V.  Pres.  D.  B.  Hasbrouck,  sec.  C.  E. 
Warren,  Treas.  H.  S.  Beattle.  Capital,  $300,000. 
Bonds.  1st.  mtg.,  $600,000;  2d  mtg.,  $300,000.       7  3 

Metropolitan  Traction  Co.  (controls  Broadway  & 
Seventh  Avenue,  Metropolitan  St.  Ry.,  Ninth  Avenue, 
Sixth  Avenue,  and  23d  Street  railways,  which,  are 
operated  by  the  Metropolitan  St.  Ry.  Co.  Also  con- 
trols Metropolitan,  Crosstown,  Central  Park,  North 
&  East  River,  and  42d  Street  &  Grand  Street  Ferry 
Rys.,  which  are  operated  by  Metropolitan  Crosstown 
R.  R.  Co.)  Pres.  J.  D.  Crimmlns,  V.  Pres.  D.  B.  Has- 
brouck, Sec.  C.  E.  Warren,  Treas.  Thos.  F.  Ryan. 
Capital,  $30,000,000.        7  3 

New  York  &  Harlem  R.R.  Co.  17%  m,  4-8%  g,  47,  60 
751b  r,  185  boxc,  1,680  h.  Pres.  C.  Vanderbilt,  V.  Pres 
C.  C.  Clarke,  Sec.  &  Treas.  Ed.  V.  W.  Rossiter,  Supt 
Alfred  Skitt,  Pur.  Agt.  A.  Bourne.  Capital,  $10,000,- 
000.  Bonds,  $12,000,000.  Office,  Grand  central  Depot 
6  3 

Ninth  Ave.  R.  R.  Co.  (Leased  to  Metropolitan  St. 
Ry.  CO.,)  16  m,  4-8%  g,  45  &  60  lb  T  r,  60  c,  of  which  40 
are  4-wheel  box  and  20  4-wheel  open,  542  h.  Pres. 
Geo.  Law,  V.  Pres.  Jacob  Hays,  Sec.  &  Treas.  J.  G. 
Affleck.  Capital  $800,000.  No  bonds.  Offices  814 
Ninth  Ave.        7  3 

North  &  East  River  R.  R.  Co.  3  m,  4-8%  g.  45  lb 
s-b  r,  12  c,  75  h.    V.  Pres.  E.  T.  McLaughlin,  Sec. 

F.  C.  Gaffney,  Treas.  T.  F.  Carney,  Supt.  W.  Farrell. 
capital,  $300,000.  Bonds,  $125,000.  Office,  232-4 
Front  St.     6  3 

Second  Ave.  R.R.  Co.  28  in.  4-8%  g,  60  lb  r,  337 
c,  of  which  169  are  box  and  168  open,  1938  h.  Pres. 

G.  S.  Dart,  V.  Pres.  C.  F.  Cox,  Sec.  J.  B.  Under- 
bill, Treas.  H.  E.  Doremus.  Capital  $1,860,000, 
authorized  $2,500,000.  Bonds  $1,750,000.  Office 
Second  ave.  cor.  96th  st.      6  3 

Sixth  Ave.  R.R.  Co.  (Leased  to  Metropolitan  St. 
Ry.  Co.)  9%  n,,  4-8%  g,  60  lb  r,  122  c,  of  which  102  are 
box  and  20  open,  925  h.  Pres.  Frank  Curtiss.  Sec.  & 
Supt.  E.  H.  Garrison.  Capital  $1,500,000.  Bonds, 
$500,000.    Office  758  6th  ave.        7  3 

Third  Ave.  R.  R.  Co.  28%  m,  of  which  ll]4  are 
calle  and  16%  horse,  4-8%  g,  60  lb  r  401  c,  of  which 
336  are  h  c  &  65  g  c;  1750  h.  Pres.  A.  J.  Elias,  V.  Pres 
Henry  Hart,  Sec.  Altred  Lazarus,  136  W.  61st  st 
Treas.  J.  Beaver,  310  E.  124th  St.;  Supt.  John  H 
Robertson,  158  E.  66th  St.;  Mech.  Engr.  of  10th 
ave.  and  125th  st.  C.  G.  Bliss.  Caplcai,  $7,000,000. 
Bonds  $5,000,000.  Office,  65th  St.  &  Third  ave.    6  3 


Twenty-third  St.  Ry.  Co.  (Leased  to  Metropolitan 
St.  Ry.  Co.)  14%  m,  4-8%  g,  50  lb c  b  &  tram  r,  101  c, 
946  h.  Brill,  Jones,  Lewis  &  Fowler,  Pullman  and 
Stephenson  cars.  Pres.  H.  H.  Vreeland,  V.  Pres.  D. 
B.  Hasbrouck,  Sec.  C.  E.  Warren,  Treas.  H.  S.  Beat- 
tle.  Capital,  $600,000.  Bonds,  400,000;  Broadway 
Surface  Bonds,  $375,000.  Office.  621  West  23d  st. 
7  3 

Twenty-eighth  &  Twenty-ninth  sts.  B.  R.  Co.  9.13 
m,  4-8>6  g,  60  lb.  steel  grooved  r,  40  c.  Pres.  J.  H 
Crane,  V.  Pres.  D.  D.  Conover,,  Sec.  D.  J.  Apgar 
Treas.  J.  H.  Davis.  Capital  $500,000.  Bonds,  $500,000. 
Office,  45  William  st.      9  3 

Union  Ry.  Co.  of  New  York  City.  Elec.  24  m, 
4-8%  g,  72%  lb  girder  r,  90  m  c.  T-H  system.  Pres. 
&  Gen.  Man.  E,  A.  Maher,  V.  Pres.  C.  A,  Stadler, 
Sec.  &  Treas.  T.  W.  Olcott,  Supt.  J.  Carrigan.  Capi- 
tal, $2,000,000.  Bonds,  $2,000,000.  office,  23S9  3d  ave. 
9  3 

NEWARK,  N.  J.— Newark  Passenger  Ry.  Co. 
(Includes  Rapid  Transit  Ry.  and  controlled  by  New 
Jersey  Traction  Co.)  75  m,  of  which  45  are  horse  and 
30  elec,  5-2}^  g,  50,  57  &  60  lb  tram  &  girder  r,  277  c, 
of  which  200  are  h.  c.  and  77  m.  c,  300  h,  T-H  and 
Edison  systems.  Office,  Prudential  Building.    9  2 

Newark  &  S.  Orange,  St.  By.  Co.  Elec.  13  m,  5-2^ 
g,  90  lb  girder  r,  30  m.  c.  Westlnghouse  system 
Pies.  E.  S.  Ward,  V.  Pres.  G.  Kreuger,  Sec.  &  Treas 
W.  Scheerer,  Gen.  Man.  &  Supt.  A.  Radel.  Capital 
$1,500,000.  Bonds,  $1,500,000.  Office  S.  Orange  Ave 
and  S.  19th  st.        1  3 

New  Jersey  Traction  Co.  (Controls  Newark  Pass- 
enger and  Jersey  City  &  Bergen  railroads)  Pres. 

 V.  Pres.  D.  Young,  Act.  sec.  T.  H. 

Went  worth,  Jr  ,  Treas.  E.  N.  Hill,  Supt.  D.  W.  Sharpe. 

6  3 

NEWARK,  O.— Newark  &  Granville  Elec.  St.  Ry. 
Co.  (Includes  Newark  City  Ry.)  13  m,  4-8%  g,  30- 
51J^  lb  T  &  girder  r,  2ic,  of  which  10  are  m  c  &  12 
t  c.  T-H  and  Edison  systems.  Gilbert  &  Lamokin 
Cars.  Hamilton  and  Russell  &  Taylor  engines. 
Pres.  R.  Scheidler,  V.  Pres.  J.  A.  Flory,  Sec.  & 
Gen.  Man.  W.  C.  Christian,  Treas.  F.  A.  Crane,  Supt. 
H.  R.  Scheidler.  Capital,  $73,000.  Authorized  $100,- 
000.   Bonds  $120,000.  9  3 

NEWBURGH,  N.Y  NewburghSt.  Ry.  Co.  5  m 

4-8^  g,  40  lb  T  r,  13  c,  of  which  11  are  box  and  2  open 
72  h.  Pres.  M.  H.  Hirschberg,  V  Pres.  J.  C.  Adams 
Sec.  &  Treas.  Wm.  Moores,  Gen.  Man.  &  Supt.  W 
P.  Rayland.  Office,  246  Broadway.         6  3 

NEWBURYPORT,  MASS.— Newburyport  & 
Amesbury  St.  R.  R.  Co.  Elec.  19.584  m,  4-8%  g,  35  & 
40  lb  T  r,  37  c  of  which  20  are  m  c  and  17  o  c,  6  h  T-H 
system.  Pres.  &  Treas.  Chas.  OdeU,  Supt.  C.  F. 
Dennis.  Capital,  $80,000.  Bonds,  $350,000.  Office, 
32  Market  sq.      9  3 

NEWPORT,  KY.— Cincinnati,  Newport  &  Cov- 
ington Ry.  Co.,  Newport  Division.  (See  Covington, 
Ky.) 

NEWPORT,  R.  I.— Newport  St.  Ry.  Co.  Elec 
4.17  m,  4-8%  g,  45  lb  T  r,  15  c,  of  which  9  are  m  c  and 
.6  t  c,  T-H  system.  Ellis  and  Newburyport  cars. 
Pres.  &  Gen  Man.  A.  C.  Titus,  Sec.  &  Treas.  Francis 
Burdick,  Supt.  R.  Lee.  Capital  stock  $100,000; 
authorized,  $110,000.  Bonds,  $50,000.  Office,  Spring 
&  Franklin  sts.     9  3 

NEWTON,  KAN.— Newton  City  St.  Ry.  Co.  6  m 
3  g,  20  lb  T  r,  6  c,  24  h.  Pres.  Allen  Moore,  V.  Pres 
J.  M.  Ragsdale,  sec.  &  Treas.  W.  G  Oldfleld.  Capital 
$60,000.  Not  being  operated.      9  2 

NEWTONVILLE,  MASS.— Newton  &  Boston  St 
Ry.  co.  Elec.  5%  m,  4-8%  g,  56  lb  T  r,  16  m.  c.  T-H 
system.  Trimble  cars.  Westlnghouse  engines. 
Pres.  &  Gen.  Man.  H.  B.  Parker,  V.  Pres.  A.  R. 
Mitchell,  Sec.  L.  E.  B.  Smith,  Treas.  J.  L  Richards. 
Supt.  F.  G.  L.  Henderson.  Capital,  $100,000;  author- 
ized, $250,000;  Bonds,  $80,000.  9  3 

NIAGARA  PAULS,  N.  Y.— Niagara  Falls  &  Sus- 
pension Bridge  Ry.  Co.  Elec.  13  m,  4-8  vt  g,  60  lb 
girder  r,  23  c,  of  which  15  are  m  c  and  8  t  c.  T-H 
system.  Pres.  C.  B.  Gaskill,  V.  Pres.  H.  L.  Taylor, 
sec.  &  Treas,  Chas.  B.  Hill,  Supt.  J.  C.  Brewster. 
Capital,  $400,000;  Bonds,  $400,000.     10  3 

NIAGARA  FAIiLiS.ONT.—NlagaraFalls, Wesley 
-Park  &  Clifton  Tramway  Co.  4  m,  4-8%  g,  30&45 
lb  T  r,  10  c,  of  which  8  are  4-wheel  box  &  2  4-wheel 
open.  25  h.  Pres.  J.  N.  Moouey,  Treas.  John  N. 
Hayward,  Supt.  C.  Black.   Capital  $50,000.     6  3 

Niagara  Falls,  Park  &  River  Ry.  Co.  Elec.  14  m, 
4-8%  g,  56  lb.  T  r,  40  c,  of  which  24  are  m.  c.  and  16 1. 
c.  T-H  system.  Pres.  E.  B.  Osier,  V.  Pres.  W.  Hen- 
drie,  Sec.  &  Treas.  R,  A.  smith.  Gen.  Man.  W.  A. 
Grant.        6  3 

NULES,  O.— Mineral  Ridge  &  Niles  Electric 
Ry.  Co.  Z%  m,  4-8%  g,  45  lo  T  &  girder  r,  4  m.  c. 
Edison  system.  American  cars.  Allls  engines.  Pres. 
&  Gen  Man.  W.  T.  Williams,  V.  Pres.  E.  J.  Ohl, 
Sec  &  Treas.  J.  Wilshear,  Supt.  E.  H.  Bowan.  Capi- 
tal, $50,000.      9  3 

NORFOLK,  NEB.— Norfolk  St.  Ry.  Co.   2}^  m 

4-  6  g,  16  lb  T  r,  4  4-wheel  box,  10  h.  and  4  mu.  Pres 
R.  A.  Stewart,  V.  Pres.  Dr.  A.  Bear,  Sec.  N.  A.  Rain- 
bolt,  Treas.  C.  B.  Burrows.  Supt.  F.  H.  Foye,  Capi- 
tal, $51,000.  Office,  400  Main  st.      9  2 

Norfolk  St.  Ry.  Cons.  Co.,  2  m.,  l  m.  c.  Edison 
system.     7  2 

NORFOLK,  VA.— Norfolk  City  R.R.  Co.   5%  m 

5-  2  g,  45,  50,  65  lb  tram,  girder  &  s  b  r,  32  c,  125  h. 
Pres.  W.  H.  Taylor,  Sec.  &  Treas.  H.  C.  Whitehead 
Supt.  Jas.  J.  Ferris.  Capital,  $100,000  ;  Bonds,  $125- 
000.  Office,  125  Main  st.     9  3 


The  Suburban  &  City  Ry.  &  Improv't  Co.  3^  m,  6- 
2  g,  40  lb  a.  b.  r,  15  c,  of  which  9  are  4-wheel  box  &  6 
4-wheel  open,  62  h.  Pres.  Jas.  W.  McCarrlck,  Sec.  & 
Treas.  H.  C.  Whitehead,  Supt.  E.  W.  Savage.  Cap- 
ital $50,000.  Bonds  $75,000.  Office,  125  Main  st.  9  3 

NORRISTOWN,  PA  Citizens'  Pass.  Ry.  Co. 

Elec.  4  m  5-2%  g,  52  lb  tram  r,  4  m  c.  Curtis  system 
Lewis  &  Fowler  cars.  Pres.  John  Sllngluff,  V.  Pres. 
J.  W.  Shepp,  Sec.  Geo.  R.  Kite,  Treas.  G.  Shannon, 
Gen.  Man.  G.  W.  Kelm.  Capital,  $80,000.  9  3 

Norrlstown  Pass.  Ry.  Co.  4  m,  5-2%  g,  45  &  60  lb 
tram  &  girder  r,  9  c,  of  which  8  are  4-wheel  box  and 
1  4-wheel  open,  28  h,  6  mu.  V.  Pres.  C.  Gallagher, 
Sic.  &  Treas.  H.  Freedley,  Supt.  Louis  Heck.  Capi- 
tal, $45,000.     7  1 

NORTH  ADAMS,  MASS  Hoosac  Valley  St.  Ry 

Co.  Elec.  6  m,  4-8%  g,  40  lb.  T  &  flat  r  13  c,  of  which 
7  are  m  c  and  6  t  c  T-H  system.  Brill  and  New- 
buryport cars.  Fltchburg  engines.  Pres.  &  Treas. 
C.Q.Richmond,  Gen.  Man.  &  Treas.  H.  A  Fltzslmons 
Capital  $50,000.        9  3 

NORTH  TONAWANDA,  N.  Y.— Tonawanda 
Electric  R.  R.  Co.  6  m,  4-8j^  g,  45  lb  T  &  girder  r,  8  c, 
of  which  3  are  m.  c.  and  5  t  c.  T-H  system.  Brill 
cars.  Noye  eDglnes.  Pres.  E.  H.  Butler,  V.  Pres.  M. 
Nellany,  Sec  &  Treas.  C.  M.  Howard,  Gen  Man.  G. 
P.  Smith,  Supt.  H.  R.  Wellman.  Capital,  $125,000  ; 
authorized  $250,000.        3  3 

Tonawanda  St.  R.  R.  Co.  Elec.  3%  m,  4-8%  g,  56, 
62  lb  T  &  girder  r,  5  m  c.  T-H  system.  Pres.  & 
Gen.  Man.  G.  P.  Smith,  Sec.  A.  J.  Hathaway,  Treas. 
G.  C.  Herschell.  Capital  $250,000.  Bonds  $40,000. 
Office,  Main  St.,       4  3 

NORTH  WOBURN,  MASS  —North  Woburn  St. 
By.  Co.  7.5  m,  35, 48  lb  tram  &  T  r,l2  c,  53  h.  Pres.  A. 
F.  Breed,  Lynn,  Mass.,  Sec.  &  Treas.  D.  H.  Sweet- 
ser,  Supt.  W.  L.  Brockway.  Capital $100,000;  author- 
ized $200,000.         2  3 

NORTHAMPTON,  MASS. —  Northampton  St 
Ry.  Co.  3%  m,  4  8%  g,  35  lb  T  and  tram  r,  12  c,  69  h 
Pres.  J.  C  Hammond,  Clerk  J.  A.  Sullivan, 
Treas.  N.  D.  Winter,  Supt.  E.  C.  Clark,  Jr.  Capital, 
$150,000.      6  3 

NORWAXiK,  CONN  Norwalk  Horse  R.  R.  Co 

3)4  m,  4-lo  g,  66  lb  T  r,  8  c,  43  h.  Pres,  J.  D. 
Kinney,  Sec.  F.  T.  Brady,  Supt.  Edwin  G.  Hoyt. 
Capital  $50,000       5  3 

Norwalk  Tramway  Co.  Elec.  3%  m,  i-8}4  g,  50 
lbTr,  4  m  c.  Pres.  G.  N.  McKlbbln,  Sec.  G.  W. 
Mansfield,  Supt.  G.  M.  Pierce.  Capital  $70,000.  Office 
South  Norwalk.      10  3 

NORWICH,  CONN.— Norwich  St.  Ry.  Co.  11  m, 

4-8^  g,  35,  45,  50  lb  Tr,  34  c,  of  which  21  are  m  c  and 
13 1  c,  6  h.  T-H  system.  Newburyport  cars.  Pres. 
C.  P.  Cogswell,  Sec.  Gen.  Man.  &  Supt.  E.  P.  Shaw, 
Jr.,  Treas.  W.  A.  Tucker,  Capital  $60,000.  Bonds, 
$100,000.      6  3 


o 

OAKLAND,  CAL.— Consolidated  Piedmont  Cable 
Co.  Elec.  24  m,  of  which  6  are  horse,13  cabie  and  5 
elec.  3-6  &  5  g,  25  &  40  lb  girder  r,  52  c,  of  which  17  are 
he,  25  g.  c,  5  m  c  and  5 1  c,  120  h.  Pres.  E.  A.  Heron, 
V.  Pres.  J.  L.  Bradbury,  Gen.  Man.  &  Supt.  H.  P. 
Garthwalte.  Capital,  $1,500,000;  authorized,  $2,000,- 
000.  Bonds,  $600,000.     6  3 

Central  Avenue  Ry.  Co.  Elec.  4%  m,  3-6  g,  40  lb 
girder  r, 8  m  c.  T-H  system.  Pres.  W.  Olney,  Sec. 
W.  Olney,  Jr.,  Supt.  D.  Rutherford.  6  2 

East  Oakland  St.  Ry.  Co.  Elec.  6  m,  4-8J^  g,  45  lb 
combination  r,  11  m.  c.  T-H  system.  Pres.  E.  C. 
Sessions,  V.  Pres.  &  Supt.  E.  P.  Vandercook.  Capital 
$250,000.    Office.  485  9th  St.         6  3 

Highland  Park  &  Fruit  Vale  R.  R.  Elec.  f>%  m, 
4-8%  g.  45  lb  girder  &  T  r,  7  double  deck  m  c.  T-H 
system.  Pres.  E.  C.  Sessions,  Sec.  F.  J.  Woodward. 
Supt.  J.  E.  Morris.  Capital,  $500,000.      6  3 

Oakland  Consolidated  St.  Ry.  Co.  Elec.  30  m.  3-6 
g,  40  lb  combn.  steel  r,  28  m.  c.  T-H  system.  Pres.  G. 
W.  McNear,  V.  Pres.  J.  E.  McElrath,  Sec.  C.  S. 
Houghton.  Treas.  1st  Nat.  Bank,  Supt.  A.  K.  Grim, 
Capital,  $1,000,000.  Bonds,  $500,000.  Office  47th  st 
&  Grove.  P.  O.  Box  126.  6  3 

Oakland  R.  R.  Co.  (Owned  by  Southern  Pacific  Ry. 
Co.  of  San  Francisco)  Elec.  16.2  m,  of  which  5.2  are 
cable  and  11  elec.  3  g,  40,  72  lb  girder  r,  32  c  of  which 
12  are  cable  and  20  m  c.  T-H  system.  Supt.  Geo. 
Y.  Lorlng.  Office,  San  Pablo  and  20th  sts.    6  3 

Oakland,  San  Leandro  &  Haywards  Ry,  Co.  Elec 
25  m,  ot  which  2  are  horse  and  23  elec.  3-6  g,  35,  40 
lb  T  &  combination  r,  32  c.  of  which  2  h  c  and  30 
m  c.  T-H  system.  Carter  cars.  Ball  and  Mcintosh 
&  Seymour  engines.  Pres.  H.  W.  Meek,  V.  Pres.  W. 
J.  Landers,  Sec.  A.  L.  Stone,  Treas,  C.  E.  Palmer, 
Supt.  F.  M.  Leland.  Capital,  $500,000.  Bonds,  $250,- 
000.  Office,  908  Broadway,     8  3 

OGDEN  CITY,  UTAH  Ogden  City  St.  Ry.  Co. 

Elec.  10  m,  4-8%  g,  30  lb  T  r,  20  c,  of  which  12  are  m.c 
and  8  t.  c.  Pres.  H.  M.  Beardsley,  V.  Pres.  H.  M 
Jarvls,  Sec.  &  Supt.  B.  M.  Splvey,  Treas.  S.  L.  Conk- 
Un.  Capital,  $350,000.  Office  Power  House,  1920 
Washington  Ave.        9  3 

OGDENSBURG,  N.  Y. — Ogdensburg  St.  Ry.  Co. 
5  m,  4-8%  g,  25  lb  T  r,  7  c,  19  h.  Pres.  W.  H.  Daniels, 
V.  Pres.  <e  Gen.  Man.  H.  B.  Howard,  Sec.  E.  A. 
NeweU,  Treas.  A.  E.  Smith.  Capital,  $30,000.  9  3 

OL.EAN,  N.  Y.— Olean  St.  Ry.  Co.  2.45  m.  3-6  & 
4-8%  g,  25-50  lb  T  r,  4  box  c,  14  h.  Pres.  &  Supt. 
John  Fobea,  V.  Pres.  C.  S.  Carey,  Sec.  &  Treas.  G.  H. 
Strong.  Capital,  $16,000.  Office,  264  Union  st.  11'  2 
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OtYMPlA,  WASH.— Olympla  Light  A  Power 
Co.  Elec.  4  m,  4-8%  g,  40  lb  T  r.  5  m  c.  T-H  sys- 
tem. Brill  and  Pullman  cars.  Pres.  G/D.  Shannon, 
V.  Pres.  K.  Frost,  Sec.  &  Gen.  Man.  A.  H.  Chambers, 
Treas.  W.  F.  Newell,  Supt.  C.  McClelland.  Capi- 
tal, $250,000.  Bonds  $150,000.  Office  5th  &  Chest- 
nut Sts.  9  3 

West  Side  Ry.  Co.  2  m,  2  m  c.  Edison  system. 
12  2 

OMAHA,  NEB. — Omaha  St.  Ry.  Co.  Elec.  85 
m.  of  which  19  are  horse  6  cable  and  60  elec, 
4-8)4  g,  35,  45,  f>8)4  lb  T  &  girder  r,  270  c  of  which  42 
are  h  c,  22  g  c,  96  m  c  and  110  t  c,  100  h.  T-H  ,  Edison 
and  Westlnghouse  systems.  American,  Laclede, 
Pullman  and  Stephenson  cars.  Allls,  Wright  and 
Westlnghouse. engines.  Pres.  Frank  Murphy,  V 
Pres.  Guy  C.  Barton,  Sec.  D.  H.  Goodrich,  Treas.  W. 
W.  Marsh,  Gen.  Man.  W.  A.  Smith,  Supt.  F.  A. 
Tuckers.  Capital,  $5,000,000.  Bonds,  $2,150,000.  9  3 

Dundee  Place  Car  Line.  1%  m,  4-8%  g,  35  lb  T  r  2 
mc.  Detroit  system.  Pres.  R.  W.  Patrick,  Man. 
W.  A.  Smith.        9  3 

ONEIDA,  N.  Y. — Oneida  Ry.  Co.  3  m,  4-8%  g,  47 
lb  c  b  r,  3  box  c,  9  h.  Stephenson  cars.  Pres. 
W.  E.  Northrup,  Sec,  Treas.  &  Gen.  Man.  H.  O. 
Stone,  Supt.  G.  Leggett.  Capital,  $13,500;  authorized 
$15,000.      6  3 

ONEONTA,  N.  Y. — Oneonta  St.  R.  R.  (Jo,  2%  m 
4-8)4  S,  35  &  38  lb  T  &  flat  r,  4  c  of  which  3  are4-wheel 
box  and  1,  4-wheel  open,  12  h.  Pres.  &  Supt.  Geo.  I. 
Wllber,  V.  Pres.  D.  F.  Wtlber,  Sec.  &  Treas.  T.  D 
Tallmadge,  Jr.  Capital  $20,000.       9  3 

ONTARIO,  CAL,.— Ontario  &  San  Antonio 
Heights  Ry.  Co.  8)4  m,4-8%  g,  30  lb  T  r.  2  4- wheel  open 
c.4h.  Pres.  C.  E.  Harwood,  V.  Pres.  &  Gen.  Man 
C.  Prankish,  Sec.  W.  E.  Collins.  Capital  $150,000.  9  3 

ORANGE,  N.  J. — Orange  Crosstown  and  Bioom- 
fleldSt.  Ry.  Co.  7  m,  5-2  g,  38  lb  Johnson  girder 
rail,  13  box  c,  86  h.  Pres.  &  Gen.  Man.  Francis  M 
Eppley,  Sec.  Thos.  Marsh,  Treas.  Edw.  A.  Pearson 
Supt.  J.  Waller.  Capital  stock,  $60,000;  bonds,  $60,000 
1  3 

Suburban  Traction  Co.  7  m,  5-2  g,  13  c.  Stevenson 
cars.  Pres.  F.  W.  Child,  Sec.  A.  W.  Klssam,  Treas. 
A.  P.  Foster,  Supt.  J.  C.  Cotton.  Capital,  $1,500,000. 
Bonds,  $1,500,000.       10  3 

Orange  Mountain  Cable  Co.  8000  ft,  8  g,  56  lb. 
m.  p.  r,  2  c.  Roebling  engines.  Pres.  A.  Z.  Mason, 
V.  Pres.  &  Gen.  Man.  F.  W.  Child,  Sec.  &  Treas.  A. 
W.  Klssam,  Supt.  W.  Congdon.  Capital,  $350,000. 
Office  Orange  Nat.  Bank  Bldg.         6  3 

ORANGEBURG,  S.  C— Orangeburg  St.  Ry.  Co. 
2U  m,4-9  g,  40  lb.  T  r,  6  c,  4  h,  6  mu.  Pres.  &  Gen.  Man 
J.  W.  H.  Dukes,  v  Pres.  N.  H.  Bull,  Sec.  &  Treas.  B 
H.  Moss.  Capital,  $11,000.        1  2 

ORLANDO,  FIjA.— Orlando  St.  Ry.  3  m,  4-9  g, 
30  IbT  r.3  c,  10  mu.  Pres.  &  Gen.  Man.  N.  L.  Mills, 
V.  Pres.  R.  E.  Green.  Capital  $10,000;  authorized 
$50,000.     10  1 

OSHKOSH,  WIS. — Oshkosh  St.  R.  R.  Co.  8% 
m,  4-8J^  g,  30  lb,  tram  r,  13  c,  of  which  10  are  4- wheel 
box  &  3  4-wheel  open,  57  h.  Pres.  CliaS.  Barber,  V. 
Pres.  J.  H.  Porter,  Sec  &  Treas  J.  H.  Jenkins,  Gen. 
Man.  &  Supt.  C.  E.  Montgomery.  Office,  222  Main  st. 
9  3 

OSKAIiOOSA,  IA.— OskaloosaSt.  Ry.  &  Land  Co 
5  m.  4  g,  16,  40,  50  lb  tram,  T  &  girder  r,  4  c,  14  h. 
Minneapolis  and  St.  Louis  cars.  Pres.  W.  M.  Peat- 
man, Sec.  C .  Winter,  Treas.  W.  G.  Clark,  Supt.  J. 
M.  Powell.  Capital  $30,000.  Office,  loo  High  Ave., 
West.        9  3 

OSWEGO,  N.  Y.— Oswego  St.  Ry.  Co.  Elec.  7 
m,  4-8J^g,  51-72  lb  T  &  girder  r,  12  c,  of  which  7  are  m  c 
and  5  t  c.  T-H  system.  Pres.  M.  E.  Graves,  V.  Pres 
L.Clancy,  Sec.  W.  A.  Flnneran,  Treas.  &  Man.  N. 
McGowan.  Capital,  $125,000.  Office,  East  First  & 
Bridge  sts.        6  3 

OTTAWA,  ILIi.—  Ottawa  Electric  St.  Ry.  8  m 
4-£%  g,  56  lb  girder  r,  8  motor  and  4  trail  c,  T-H  sys- 
tem. Pres.  T.  J.  Evaas,  Sec  &  Treas.  T.  P.  Bailey 
Gen.  Man.  H.  A.  Kin.  Capital,  $100,000.        6  2 

OTTAWA,  ONT. — Ottawa  Electric  Ry.  Co.  20  m 
4-8^  g,  52, 56  lb  girder  &  T  r,  45  m  c,  3  snow  plows. 
Westlnghouse  system.  Brill  and  Wylie  cars.  Water 
power.  Pres.  J.  W.  McRae,  V.  Pres.  G.  P.  Brophy, 
Sec.  &  Treas.  J.  D.  Eraser,  Gen.  Mans.  Ahearn  & 
Soper.  Capital,  $367,000;  autbonzed,  $500,000.  Bonds 
authorized,  $500,000.  Office,  337  Albeit  St.     5  3 

OTTUMWA,  IA.— Ottumwa  Electric  Ry.  Co. 
7.25  m,  4-8%  g,  38  &  40  lb  girder  &  T  r,  12  c,  of 
which  11  are  m  c  and  1 1  c.  Gen.  Elec.  and  Westlng- 
house systems.  Pullman  and  St.  Louis  cars.  Ball 
engines.  Pres.  &  Gen.  Man.  W.  R.  Daum,  V.  Pres. 
J.  B.  Sax,  Sec.  T.  H.  Eaton,  Treas.  C.  F.  Blake,  Supt 
W.  J.  Jones,  Ch.  Engr.  W.  M.  Evans,  Supt.  of  Car 
Service,  B.  M,  Campbell.  Capital,  $300,1)00;  author- 
ized, $500,000.  Bonds,  $200,000.  Office.  102  S.  Market 
St.         6  3 

OWENSBORO,  KY.— Owensboro  City  R.  R.  Co 
Elec  10  m,  4-8%  g,  40  lb  T  r,  25  c,  of  which  12  ar  e  m 
c  and  13  t  c.  T-H  system.  Stephenson  cars.  Harrls- 
burg  engines.  Pres.  W.  E.  Whitely,  Sec.  R.  A.  Miller. 
Treas.  J.  H.  Parish,  Gen.  Man.  J.  N.  Alsop,  Supt.  R.  H. 
Neely.  Capital  $50,000.  Bonds,  $25,000.  9  3 

P 

PADUCAH,  KY  Paducah  St.  Ry.  Co.  Elec.  8)4 

m,  4-8)4  g,  35  lb  T  r,  22  c,  of  which  14  are  m  c  and  8  t  c 
Edlsou  system.  Pres.  Geo.  C.  Thompson,  V.  Pres 
C.  Dallam,  Sec.  &  Treas.  T.  J.  Flournoy,  Gen.  Supt. 
A  S.  Thompson,  Elec'n  &  Supt.  Mo.  Pow.  D.  B. 
Simon.  Capital,  $115,01)0;  authorized,  $200,000.  Bonds, 
$100,000.  Office,  1342  Broadway.        9  3 

PAINESVIL.L.E,  o.— Palnesvllle,  Falrport  &  Rich- 
mond St.  Ry.  Co.  7  m,  4-814  %<  52  lb  girder  r,  4  c 
Pres.  &  Gen.  Man.  I.  K.  Plerson,  Sec.  &  Treas.  W.  H. 
Searles.  Capital,  $50,000;  authorized,  $150,000.     9  3 

PALATKA,  FLA.— Palatka  &  Heights  St.  Ry 
Co.  2  m,  3  g,  30  lb  centre  bearing  r,  2  c,  2  mu.  Pres 
Wm.  P.  Craig,  Sec.  Marcus  Loab,  Treas.  &  Gen.  Man. 
W.  O.  snow.  Capital,  $10,000,     2  3 


PARIS  TEX.— Paris  Elec.  Lt.  &  Ry.  Co.  5  m, 
4-8%  g,  22  &  36  lb  T  &  flat  r,  10  c,  of  which  8  are 
4-wheel  box  &  2  4-wheel  open,  45  mu.  Pres.  J.  J. 
Walsh,  V.  Pres.  S.  J.  Wrlgnl,  Sec.  &  Treas.  B.  J. 
Baldwin,  Jr.,  Supt.  R.F.  Grimes.  Capital,  $200,000; 
authorized,  $300,000;  Bonds,  $150,000.  Office  over 
Farmers'  &  Merchants'  Bank.      2  3 

PARKERSBURG,  W.  VA  Park  City  St.  R.  R 

Co.  5m,48^  g,  40  lb  flat  &  T  r,  7  c,  14  h,  14  mu 
Pres.  D.  Gould,  V.  Pres.,  &  Sec.  R.  Covert,  Treas 
W.  H.  Wolfe,  Gen.  Man.  &  Supt.  W.  A.  McCosh. 
Capital,  $40,000;  authorized  $75,000.  Office  332 
Juliana  st.     5  3 

PASADENA,  CAL.— City  Ry.  Co.  (Controlled 
by  Los  Angeles  Consolldatee  Electric  Ry.  Co.)  5% 
m,  4-8%g,  16,  20,  301b  T  &  flat  r,  5  c,  of  which  2  are 
4-wheel  box  &  3  4-wheel  open;  12  h,  6  mu.  Pres.  & 
Gen.  Man.  A.  J.  Painter,  V.  Pres.  C.  W.  Buchanan, 
Sec.  &  Treas.  M.  D.  Painter.  Capital,  $20,300;  au- 
thorized, $50,000.  11  2 

Alhambra  &  Pasadena  St.  Ry.  Co.  ( See  Alham- 
bra,  Cal.) 

Colorado  St.  Ry  Co.  (Controlled  by  Los  Angeles  Con- 
solidated Electric  Ry.  Co.)  5)4  m,  3-6  g,  16  lb.  T  r,  5  c, 
9  h  Pres.  &  Gen.  Man.  Geo.  F.  Foster,  V.  Pres.  T.  P. 
Lukens,  Sec.  E.  E.  Jones.  Capital,  $50,000.  Office,  50 
South  Los  Robles  Ave.        6  3 

Pasadena  &  Mt.  Wilson  Ry.  Co.  Pres.  T.  S.  C. 
Lowe,  V.  Pres.  P.  M.  Green,  Sec.  A.  P.  West,  Treas. 
T.  W.  Brothenon.     6  3 

Pasadena  St.  Ry.  Co.  (Controlled  by  Los  Angeles 
Consolidated  Electric  Ry.  Co.)  314  m,  3-6  g,  16  lb  T 
r,  5  box  c,  8  h.  Baker  cars.  Pres.  &  Gen.  Man. 
W.Thomson,  V.  Pres.  G.  R.  Thomas,  Sec.  P.  G. 
Wooster,  Treas.  P.  M.  Green.  Capital,  $20,300;  au- 
thorized, $50,000.  Office,  Wooster  Block.     10  3 

PATERSON,  N.  J  Paterson  Ry.  Co.  Elec.  36 

m,  4-8)4  g,  58%  lb  c  b  &  T  r,  75  c,  of  which.  60  are  m 
c  and  15  t  c.  T-H., Westlnghouse  and  Edison  systems. 
Gilbert  and  Stephenson  cars.  Ball  engines.  Pres. 
Garret  A.  Hobart,  V-Pres.  H.  Romalne,  Sec.  A.  A 
Wilcox,  Treas.  E.  T.  Bell,  Gen.  Man.  M.  R.  McAdoo, 
Supt.  M.  Pettlgrew.  Capital  $1,250,000.  Bonds 
$1,250,000  1  % 

Paterson  &  Little  Falls  Electric  Ry.  (Operated  by 
Paterson  Central  Electric  Ry.  Co.)  3  m,  4-8%  g,  48  lb 
T  r,  8  c,  of  which  4  are  m.  c.  and  4 1.  c.  Westlnghouse 
system.  Brill  cars.  Capital,  $50,000.      6  3 

Paterson  Central  Electric  R.  R.  Co.  (Operates 
Patterson  &  Little  Falls  Electric  Ry.)  4  m,  4-8j^  g, 
45,  58%  lb  T  &  girder  r,  18  c.  Westlnghouse  system. 
Gilbert  cars.  Pres.  F.  C.  V  andlke,  V.  Pres.  J.  R.  Lee, 
Sec  J.  J.  Scanlon,  Treas.  J.  A.  Morrlsse,  Gen.  Man. 
&  Supt.  W.  Ring.        6  3 

PAWTUCKET,  R.I.— Pawtucket  St.Ry  Co.  Elec 
15  m.  of  which  6.5  are  horse  and  8.5  eiec;  4  g,  54-60 
lb  Prov.  girder  &  T  r,  50  c,  of  which  35  are  h  c  and 
15  mc,  142  h.  T-H  system.  Pres.  N.  W.  Aldrlch,  V. 
Pres.  A.  H.  Llttlefield,  Sec.  &  Gen.  Man.  C.  F. 
Luther,  Treas.  E.  N.  Llttlefield.  Capital  $200,000. 
Office,  54  Broad  st.        9  3 

Interstate  St.  Ry.  Co.  Elec.  24  m,  4-8)4  g,  50  lb 
T  r,  32  c,  of  which  26  are  m  c  and  6  t  c.  T-H  system. 
Brlggs  and  Newburyport  cars.  Pres.  &  Gen. Man.  H. 
M.  Daggett,  Jr.,  Sec.  G.  E.  Webster,  Treas.  W.  N. 
Otis,  Pur.  Agt.  E.  Holmes,  Supt.  E.  W.  Adams. 
Capital,  $362,5U0;  authorized,  £500,000.       9  3 

PEORIA,  ILL.— central  Ry.  Co.  Elec.  23  m 
4-8%  g,  48,  80  lb  girder  r,  85  c,  of  which  43  are  m  c 
and  42  t  c.  T-H  system.  American,  Laclede  and  St. 
Louis  cars.  Corliss  engines.  Pres.  W.  Barker,  V. 
Pres.  S.  Clark,  Sec.  J.  N.  Ward,  Treas.  E.  Callender, 
Gen.  Man.  J.  Flnley,  Supt.  J.  E.  Flnley.  Capital, 
$600,000.  Bonds  $200,000.  Office,  622  S.  Adams  st.  6  3 

Fort,  Clark  Horse  Ry.  Co.  Elec.  14  m,  4-8)4  g,  38, 
50,  75  lb  girder  &  T  r,  34  c,  of  which  14  are  m  c  and 
20  t  c.  T-H  system.  St.  Louis  cars.  Ball  and  Ide 
engines.  Pres.  F.  W.  Horne,  Sec.  &  Treas  J.  A. 
Trawick,  Supt.  W.  D.  Allison.  Capital,  $250,000;  au- 
thorized, $500,000.  Bonds,  $250,000.  Office,  Abing- 
ton  &  Monroe  Sts.        9  3 

PETERSBURG.  VA.— Petersburg  St.  Ry.  Elec. 
3%  m,  4-8%  g,  45  &  47  lb  r,  8  m  c.  T-H  system.  Pres., 
Gen.  Man.  &  Pur.  Agt.  George  Beadle,  Sec.  W.  S 
Phelps,  Treas.  A.  Wright,  Supt.  F.  G.  Beadle. 
Capital,  $100,000.  Bonds,  $100,000.       1  2 

Petersburg  &  Asylum  Ry.  Co.  Dummy.  3%  m,  4-8% 
g,  50  lb  T  r,  1  Baldwin  engine,  4  c.  Pres.  Treas.  & 
Gen.  Man.  G.  Beadle,  Sec.  J.  Mann.  Capital  $20,- 
000.    Bonds  $30,000.         9  3 

PHILADELPHIA,  PA  Citizens'  Pass.  Ry.  Co. 

(Leased  by  Elecirlc  Traction  Co.) 

Empire  Pass.  Ry.  Co.  8%  m,  5-2 g,  45  lb  r.  Pres 
James  McManes,  Sec.  and  Treas.  D.  W.  Dickson 
Capital.  $600,000.  office,  N.  E.  cor.  41st  &  Haverford 
sts.  Leased  to  Phlla.  Traction  Co.     9  2 

Electilc  Traction  Co.,  Includes  Lombard  &  South 
Sts.  Pass.  Ry.,  Lehigh  Ave.  Ry.,  Lombard  &  South 
sts.  Pass.  Ry.,  Frankford  &  southwark  city  Pass. 
Ry.,  Citizens'  Pass.  Ry.,  and  Second  <SZ  Third  Sts. 
Pass.  Ry.)  129  m,  5-2  g,  45,  47,  50,  78,  93  lb.  girder  & 
Tram  r,  253  c,  1,705  n,  10  steam  dummies.  Mclniosh 
&  Seymour  and  Porter-Allen  engines.  Pres.  J.  J. 
Sullivan,  V.  Pres.  G.  S.  Gandy,  sec.  F.  Weckerley 
Treas.  R.  C.  Brewster,  Supt.  W.  H.  Janney,  Ch. 
Engr.  E.  B.  Ives.  Capital  $1,875,000.  Office,  2501 
Kensington  ave.  Engr's  office,  llth  &  Coiona  sts. 
12  3 

Germantown  Pass.  Ry.  Co.  29%  m,  5-2%  g,  47  lb  r, 
Pres.  C.  W.  Walton,  Treas.  J.  Koch.  Capital,  $1,500,- 
000.  Office,  1,001  Chestnut  st.  Leased  to  People's 
Pass.  Ry.  Co.        12  3 

Green  &  Coates  R.  R.  Co.  Pres.  Moses  A.  Dropsle, 
Sec.  &  Treas.  L.  8.  Renshaw.  Capital  $500,000.  Of- 
fice, 1001  Chestnut  st.  Leased  to  People's  Pass  Ry. 
Co.        12  3 

Frankford  &  Southwark  City  Pass,  Ry,  Co. 
(Leased  to  Electric  Traction  Co.) 


Hestonvllle,  Mantua  &  Falrmount  Pass.  R.R.  Co.  20 
m,  5-4%  g,  45  lb  r,  96  c,  525  h.  Pre3.  J.  Hopkins,  V. 
Pres.  I.  Blum,  Sec.  &  Treas.  W.  R.  Benson,  Ch.  Engr. 

A.  L.  Johnston.  Capital,  $2,050,000.  Office,  4,300 
Lancaster  ave.        12  3 

Lehigh  Ave.  Ry.  Co.  (Owned  by  Frankford  &  South- 
wark Phlla.  Pass.  R.  R.  Co.) 

Lombard  &  South  Sts.  Pass.  Ry.  Co.  (Owned  by 
Frankford  &  Southwark  Ry.) 

People's  Pass.  Ry.  Co.  (Lessee  of  Germantown 
Pass.  Ry.  and  Is  controlled  by  People's  Traction  Co.) 
49  m,  5-2%  g,  47  to  57  lb  tram  &  girder  r,  173  c,  1551  h. 
Own  cars.  Pres.  H.C.Moore,  Sec.  &  Treas.  David 
C.  Golden,  Gen.  Supt.  J.  C.  Lugar.  Capital,  $2,250,- 
000.  Bonds  $750,000.  Office,  8th  &  Dauphin  sts.  12  3 

People's  Traction  Co.  (controls  People's  Pass.  Ry. 
Co.)  Pres.  J.  Lowber  Wi-lch,  Sec.  &  Treas.  C.  Kru- 
ger,  Ch.  Engr.  L.  W.  Mclntlre        12  3 

Philadelphia  City  Pass.  Ry.Co.  12.417  m,  5-2%  g,  47 
&  78  lb  r.  Pres.  We  W.  Colket,  Sec.  &  Treas.  T.  W 
Pennypacker.  Capital,  $1,000,000.  Office,  202  Walnut 
place.  Leased  to  W.  Phlla.  Pass.  Ry.  Co.     12  3 

Philadelphia  Traction  Co.  (Lessee  of  Empire  Pass. 
Phila.  &  Gray's  Ferry,  Ridge  Ave.,  17th  &  19th  Sts. 
13th  &  15th  Sts.,  12th  and  16th  Sis.,  Phlla.  City  Pass. 
Union  Pass,  and  West  Phlla.  Rys.  250  m,  of  which 
156  are  horse,  60  elec.  and  34  cable,  5-2%  g,  47,  78,  90 
lb  r,  1H6  c,  of  which  661  are  h.  c.  300  m.  c.  and  135 
g  c,  4172  h.  Brill  and  Laclede  cars.  Westlnghouse 
engines.  Pres.  P.  A.  B.  Widener,  V.  Pres.  W  L. 
Elklns,  Sec.  &  Treas.  D.  W.  Dickson,  Gen.  Man.  J.  T. 
Gorman,  Ch.  Engr.  F.  W.  Darlington.  Capital,  $6.- 
000,000.  Office,  n  w  cor.  41st  and  Haverford  sts.  V. 
Pres,  office  423  Walnut  st       12  3 

Philadelphia  &  Darby  Ry.  Co.  6%  m,  5-2%  g,  42  lb 
r.  Pres.  Beauveau  Borie,  Sec.  &  Treas.  Wm  W 
Colket.  Office,  202  Walnut  pi.  Leased  to  Phila. 
City  Pass.  Ry.  Co.  Capital,  $200,000.     12  3 

Philadelphia  &  Gray's  Ferry  Pass.  R.  R  Co.  Pres. 
O.  Hopkinson,  Sec.  &  Treas.  L.  S.  Renshaw.  Capital 
$308,750;  authorized  $1,000,000.  Office  1001  Chest- 
nut st.  Leased  to  Phlla.  Traction  Co,      12  3 

Ridge  Ave.  Pass.  Ry.  Co.  Pres.  E.B.  Edwards,  Sec. 
&  Treas.  Wm.  S.  Blight,  Capital,  $420,000;  author- 
ized, $750,000.  Office  Ridge  &  Susquehanna  aves. 
Leased  to  Phlla.  Traction  Co.        12  3 

Schuylkill  River  Pass.  Ry.  Co.  Leased  to  Phila- 
delphia &  Gray's  Ferry  Pass.  R.  R.  Co.        12  3 

Second  &  Third  Sts.  Pass.  Ry.  Co.  (Owned  by 
Frankfcrd  &  Southwark  Phlla.  City  Pass.  R.  R.  Co. 

Seventeenth  &  Nineteenth  Sts.  Pass.  Ry.  Co.  8.12  m 
Pres.  Matthew  S.  Quay,  Sec.  &  Treas.  John  B.  Ped- 
dle. Capltal,$500,000.  Leased  to  Phlla.  Traction 
Co.        a        12  3 

Thirteenth  &  Fifteenth  Sts.  Pass.  Ry.  Co.  15  m,  5-2 
g,  47  lb  tram  r,  89  4-wheel  box  c,  640  h.  Pres  B  S 
Kunkel,  Sec.  &  Treas.  I.  P.  Richardson.  Office,  Fi- 
delity insurance  &  Safe  Deposit  Co.  325  Chestnut  St 
Leased  to  Phila.  Traction  Co.        12  3 

Union  Pass.  Ry.  Co.  70  m,  348  c,  1,724  h.  Pres. 
P.  A.  B.  Widener,  V.  Pres.  W.  L.  Elk)  us,  Sec.  & 
Treas.  John  B.  Peddle,  Capital,  $l,500,r0  Leased 
to  Phlla.  Traction  Co.        12  3 

West  Philadelphia  Pass.  Ry.  Co.  22%  m,  5-2%  g,  47 
&  18  lb  r.  Pres.  P.  A.  B-  Widener,  Sec.  &  Treas.  D.  W 
Dickson,  Supt.  j  as.  T.  Gorman.  Capital,  $750,000 
Office,  41st  &  Haverford  sts.  Leased  to  Phlla.  Trac. 
tlon  Co.        12  3 

PHILLIPSBURG,  N.  J — Philllpsburg  Horse 
Car  R.  R.  Co.  2^  m,  4-8  g,  3  lb  r,  4  c,  13  h.  Pres. 
Daniel  Runkle,  Sec.  &  Treas.  James  W.  Long.  Sold 
to  Easton  Transit  Co.       9  0 

PHD7.NIX,  ARIZ.  T. — Phoenix  city  Ry.  Co.  10 
m.  of  which  5  are  horse  and  5  elec.  3-6  and  4-8%  g 
20,  30,  35  lb  T  r.  Pres.  M.  H  Sherman,  Sec.  &  Man 

B.  N.  Pratt.      6  3 

PIERRE,  S.  DAK.— Pierre  City  Ry.  Co.  4.1  m 
4-8)4  g,  27-35  lb  r,  5  open  c,  7  h,  16  mu.  Pres.  W.  G 
Warden,  V.  Pres.  Randal  Morgan,  Sec,  Supt  & 
Gen.  Man.  S.  B.  Wallace.  Capital  $75,000.     6  3 

PINE  BLUFF,  ARK.— The  Citizens'  St.  Ry.  Co 
12)4  m,  4  &  4-8)4  g,  20,  35, 45  lb  T  r,  28  m.  c.  4  h,  140 
mu.  Pres.  T.  S.  James,  Sec.  A.  Murray,  Treas.  & 
Gen.  Man.  &  Supt.  W,  Jones,  Capital  $200,000.  Bonds 
$90,000.  Office,  2073^  Main  St.     U  2 

PIQUA,  O.— Piqua  St.  Ry.  Co.  Elec  4  m,  4-8% 
g,  45  lb  Johnson  girder  and  35  lb  T  r,  10  c  of  which 

6  are  mcaud4tc.  Edison  system.  Pres.  AM  Orr 
V.  Pres.  D.  Spencer,  Sec.  &  Gen.  Man..  F.  c.  Davles 
Treas.  L.  M  Flesh.  Capital  $75,000.     11  2 

PITTSBURGH,  PA.-AUegheny  Traction  Co. 

7  m,  5-2%  g,  45  lb  tram  r,  18  c,  100  h  &  mu.  Stephen- 
son cars.  Pres.  G.  B.  Hill,  Sec.  A.  M.  Neeper,  Gen 
Man.  G.  F.  Greenwood.  Capital  $350,000.  Offices, 
Market  and  Liberty  sts.,  Plttsburgh.and  Beaver  and 
Hand  Aves.,  Allegheny.        9  3 

Birmingham,  Knoxville  &  Allentown  Traction  Co 
1.4  m.  horse  and  1,600  ft.  cable,  5  g,  45  lb  steel  &  T  r 
9  c,  24  h.  Pres.  H.  S.  A.  Stewart,  Sec.  Danl.  Beech 
Treas.  T.  H.  Given,  Supt.  M.  S.  Holden.  Capital 
$100,000.       11  1 

Central  Traction  Co.  8)4  m,  of  which  5  are  cable 
&  Z\4  elec  5-2^  g,  65  lb  girder  r,  26  c,  of  which 
20  are  g  c  and  6m  c.  Westlnghouse  system.  Brill 
and  Pullmau  cars.  Wetherill  and  Westlnghouse 
engines.  Pres.  Geo.  I.  Whitney,  V.  Pres.  T.  A  Gil- 
lespie, Sec .  J.  F.  Miller,  Treas.  G.  F.  Wright,  Supt.W 

C.  Smith.  Capital,  $1,500,000:  bonds  $375,000.  Office 
33d  st.  Si  tlerron  Avenue,     9  8 

Citizens'  Traction  Co.  30  m  of  which  6  are  horse, 
12  cable  and  12  elec.  5-2%  g,  54  &  65  lb  girder  &  tram  r- 
90  c,  of  which  4  are  h  c,  66  g  c  and  20  m  c,  28  h.  West, 
lughouse  system.  Gilbert,  Pullman  and  Stephenson 
cars.  Buck-eye  and  Wetherill  engines.  Pres.  Jno.  G. 
Holmes,  V.  Pres.  11.  s.  A.  Stewart,  Sec.  J.  G.  Bright, 
Treas.  N.  Holmes,  Jr.,  Gen.  Man.  J.  E.  Rugg.  Capi- 
tal $3,000,000.  Bonds  $1,250,000.  General  office  5)17 
Vemx  Ave,,  business  office  3104  Penn  Ave,    10  3 
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Duquesne  Inclined  Plane  Co.  1,586  ft.,  6  g,  60  lb  T  r 
2  c.  Pres.  S.  Severance,  V.  Pres.  P.  B.  Nlmlck,  Sec. 
K.  Q.  Brigham,  Treas.  S.  Severance,  Jr.,  Supt.  Geo. 
L.  Holliday.  Capital,  $50,000.      9  2 

Duquesne  Traction  Co.  Elec.  28  m,  5-2%  g,  48  lb 
girder  r,  60  m  c,  T-H.  system.  Pres.  C.  L.  Magee, 

v.  Pres.  ,  Sec.  Jas.  L.  McDevltt,  Treas.  Jno 

P.  Steel.  Capital,  $3,000,000.  Bonds,  $1,500,000 
Leased  to  Pittsburgh  Traction  Co,  .     9  2 

Fort  Pitt  Inclined  Plane  Ry.  Co.  350  It.,  10  g,  2  c 
Pres.  Wm.  Pllnn,  Sec.  &  Supt.  S.  H.  French,  Treas. 
F.  L.  Stephenson.  Capital,  $60,000.  Office  125  Fourth 
Ave.        3  2 

Knoxvllle  Inclined  Plane  Co.  2,640  ft.  9  g,  60  lb. 
T  r,  2  c.  Capital  $150,000.  Office  96  Diamond  St. 

Monongahela  Inclined  Plane  Ry.  Co.  2  planes,  640 
ft,  5  &  12  g,  45  &  80  lb  T  r,  2  pass.  2  freight  c.  Pres. 
Jas.  M.  Bailey,  Sec.  Treas.  &  Supt.  John  L.  Awl 
Capital,  $200,000        3  2 

Penn.  Inclined  Plane  Ry.  840  ft,  10  g,  60  lb  T  r 
Pres.  Joshua  Rhodes,  1st  ave. 

Pittsburgh  &  Manchester  Traction  Co.  Elec.  18 
m,  of  which  1%  are  horse  and  16%  elec.  52}$  g,  63 
lb  girder  r,  72  c  of  which  1  Is  h  c,  61  are  m  c,  and  10 
tc.  T-H  system.  Pres.  J.  H.  Dalzeli,  V.  Pres.  Joshua 
Rhodes,  Sec.  A.  M.  Neeper,  Treas.  W.  Montgomery 
Gen.  Man.  G.  F.  Greenwood.  Capital,  $3,000,000. 
Bonds,  $1,500,000.  Office,  S.  Market  &  Liberty  sts. 
and  Beaver  st  &  Island  ave,  Allegheny.       6  3 


Pittsburgh  &  Birmingham  Traction  Co.  Elec.  13  m 
5-2V*>  g,  63J^  lb  girder  r,  42  m  c.  Westlnghouse  system. 
Gilbert  cars.  Hamilton-Corliss  engines.  Pres.  H.  S. 
McKee,  Sec.  F.  J.  Tener,  Treas.  Daniel  Beach,  Gen. 
Supt.  Miller  Elliott.  Capital  $3,000,000.  Bonds  $1,. 
500, 0C0.  Office,  30th  &  Carson  sts.     6  3 

Pittsburgh  &  Castle  Shannon  R.  R.  (Includes  2  in- 
clines). 6%  m,  3-4  g,  60  lb  r,  7  c.  Incline  No.  1, 
1,375  ft.  10  g,  60  lb  T  r,  2  c.  Incline  No.  2,  2,112  ft. 
10  g,  60  lb  T  r,  2  c.  Jackson  &  Sharp  cars.  Pitts- 
burgh engines.  Pres.  Walter  Chess,  V.  Pres.  J.  M 
Bailey,  Sec.  &  Treas.  E.  J.  Reamer,  Supt.  O.  A. 
Rogers.  Capital,  $481,000.  Bonds,  $200, 000.  1  3 


Pittsburgh  &  West  End  Pass.  Ry.  Co.  16  m,  5-2% 

g,  78  lb  tram  r,  44  c  of  which  18  are  h  c  and  26  m  c,  6 

h.  Westlnghouse  system.  Laclede  and  Stephenson 
cars.  Russell  engines.  Pres.  John-  C.  Rellly,  V.  Pres. 
Thomas  S.  Blgeiow,  Sec.  W.  W.  Gallery,  Treas.  & 
Gen.  Man.  William  J.  Bums.  Capital,  $1,500,000. 
Bonds  $75,000.    Office,  Wabash  ave.     9  3 

Pittsburgh  Traction  Co.  Cable.  12.67  m,  of  which 
10.67  are  cable  and  2  elec,  5-2  g,  65  lb.  girder  r,  74  c 
2  m.  c.  Short  system.  Pres.  Geo.  W.  Elklns,  "V. 
Pres.  C.  L.  Magee,  Sec.  and  Treas.  J.  G.  Trag- 

gard,  Gen.  Man.  W.  L.  Elkins,  Supt.  McDowell 

Ch.  Eng'r  J.  M.  Gorman.  Capital  $2,500,000.  Bonds 
$75,000.  Office,  310  Fifth  ave.     9  2 

Schenley  Park  &  Highlands  Ry.  Co.  Elec.  3%  m. 
5-2%  g,  40,  45,  60  lb  T  &  girder  r,  5  m  c.  Daft  system 

Gilbert  cars.  Pres.  V.  Pres.  &  Gen. 

Man.  S.  J.  MacFarren,  Sec.F.  G.  Kay,  Treas.  T.  A. 
Noble.  Capital  $100,000.  Bonds  $50,000.  Office  15 
Lewis  Block.       6  3 

second  Avenue  Pass.  Ry.  Co.  Elec.  10^  hi,  5-2%  g 
54  lb  Johnson  &  T  r.  T-H  &  Westlnghouse  systems 
Pres.  Jas.  D.  Callery,  Sec.  C.  G.  Milnor,  Treas.  John 
W.  Taylor,  Gen.  Man.  W.  J.  Burns,  Supt.  John  Mur- 
phy. Capital,  $300,000.  Bonds  $150,000.  Office  Glen- 
wood,  23d  Ward.     9  2 

St.  Clair  Incline  Plane  Ry.  Co.  .40  m,  5  g,  56  lb 
T  r,  2  box  c.  Pres.  &  Supt.  W.  S.  Hughes,  Sec.  W. 
s.  Jones.  Treas.  R.  B.  Mellon.  Capital,  $150,000. 
Bonds  $75,000.  Office,  514  Smlthfleld  St.     9  3 

Suburban  Rapid  Transit  St.  Ry.  Co.  Elec.  7  m 
5-2}4  g,  52  lb  Johnson  gil  der  r,  16  m,  c.  N.  E.  T.  Co.'s 
system.  Fischer  engines.  Pres.  H.  Miller,  Sec, 
Treas.  &  Gen.  Man.  Thos.  A.  Noble,  Supt.  J.  F. 
Saitz.  Capital  $100,000;  authorized,  $120,000.  Bonds 
$100,000.     7  3 

PITTSFIELD ,  MASS.— Plttsfleld  Electric  St.  Ry 
Co.  3J^  m,  4-8J^  g,  56  lb  flat  r,  10  c  of  which  5  are 
m.  c.  and  5 1.  c,  3  h.  Westinghouse  system.  Pres. 
Jos,  Tucker.  Sec.  J.  M.  Stevenson,  Treas.  &  Gen. 
Man.  P.  C.  Dolan.  Capital  $40,000.  Office  Seymour  & 
Wahconah  Sts.        12  3 

PLAINFIELD,  N.  J.— Plainfleld  St.  Ry.  Co. 
Elec.  %%  m,  5-2^  g,  72  lb  tram  r,  5  m  c.  T-H.  sys- 
tem. Brill  cars.  Pres.  T.  N.  Nevins,  V.  Pres.  T.  J. 
Tritts,  Sec.  &  Treas.  C.  W.  Rlker.  Gen.  Man.  &  Supt. 
J.  H.  Adelman.  Office  West  10th  St.     9  3 

PLYMOUTH,  MASS.— Plymouth  &  Kingston 
Ry.  Co.  Elec.  6%  m.  4-8J^  g.  35,  401b  T  r,  12  c,  of 
which  11  are  m  c  and  1 1  c.  T-H  system.  Briggs  and 
Newburyport  cars.  Pres.  J.  H,  Cunningham,  Sec. 
T.  Loring,  Treas.  J.  D.  Thurber,  Supt.  &  Gen.  Man. 
C.  E.  Barnes.  Capital  $100,000.  Bonds  $35,000.     6  3 

POMONA,  C AL.— San  Antonio  &  Holt  Ave.  St. 
R.  R.  Co.  2  m,  3-6  g,  16  lb  T  r,  3  c,  6  mu.  Pres.  H 
Eno,  V.  Pres.  J.  E.  Packard,  Sec.  H.  S.  Finney,  Treas 
O.  F.  Glffin,  Supt.  F.  G.  Haley.  Capital,  $50,000.  3  2 


orange  Grove  St.  R.  R  Co.  4  m,  3-6  g,  16  lb  T  r,  3 
c.  8  mu.  Pres.  &  Treas.  B.  B.  Nesblt,  Sec.  C.  E.  Rice 
Gen.  Man.  &  Supt.  P.  C.  Towner.    Capital  $25,000. 
11        2  , 


PORT  ARTHUR,  ONT.— Town  of  Port  Arthur 
Electric  Ry.  8  m  elec.  4-8^  g,  40  lb  T  r,  3  m  c.  Edi- 
son system.  Capital  $115,000.  J.  M.  Neelin,  Chair- 
man of  the  Elec.  Ry.  Committee,  Sec.  W.  H.  Lang- 
worthy,  Treas.  J.  McTague.       9  3 

PORT  HURON,  MICH. — City  Electric  Ry.  Co. 
9  m,  4-8}^  g,  45  lb  T  r,  20  c,  of  which  12  are  m  c  and  8 
t  c,  T-H  system.  Pres.  W.  Canham,  Sec.  &  Treas. 
F.  J.  Dixon,  Gen.  Man.  A.  Dixon.  Capital  $100,000 
Bonds  $43,500.      8  3 

PORT  NORFOLK,  VA.— Port  Norfolk  Electric 
Ry.  Co.  4  m,  4-8^  g.  40  lb  T  r,  7  c.  of  which  5  are  h 
c  and  1  steam  motor.  Pres.  W.  H.  Stewart,  Sec.  E 
T.  Powell,  Treas  S.  Gen  Man.  M.  W.  Mason.  Capital 
$60,000 ;  authorized  $500,000.  Bonds  60,000.  Office 
Mt.  Vernon  Ave.       6  3 

PORT  RICHMOND,  S.  I.,  N.  Y. — Port  Rich- 
mond &  Prohibition  Park  R.  R.  Co.  Elec.  2  m,  4-8}$ 
g,  56  lb  girder  r,  10  c,  of  wbich  5  are  m  c  and  5  t  c. 
Edison  system.  Stephenson  cars.  Ball  engines. 
Pres.  C.  A.  starbuck,  V.  Pres.  J.  C.  Thompson,  Sec. 
&  Treas.  R.  C.  Vilas,  Gen.  Man.  &  Supt.  H.  C.  Vilas. 
Capital  $100,000.  Bonds  $75,000.         9  3 

PORT  TOWNS  END,  WASH  Port  Townsend 

St.  Ry.,  Light  &  Power  Co.  4%  m,  4-8%  g,  38  &  40  lh 
T  &  girder  r  3  m.  c.  T-H  system.  Pres.  F.  W 
Hastings,  V.  Pres.  &  Gen.  Man.  J.  V.Shephard,  Sec 
&  Treas.  C.  P.  Swigert.  Capital,  $150,000.  5  1 

Port  Townsend  Belt  Ry.  Co.  4  m,  2  m  c.  Edison 
system.      12  2 

PORTLAND,  CONN — Portland  R.  R.  Co. 

PORTLAND,  ME — Ocean  St.  R.R.  Co  Operated 
by  Portland  R.  R.  Co. 

Portland  R.  R.  Co.  Elec.  14.6  m,  of  which  3%  are 
elec,  4-8%  g,  35-45  lb  T  &  sb  r,  53  c,  of  which  31  are 
box  &  21  open.  8  mc,  265  h.  T-H  system.  Pres.  W.  R. 
Wood,  Treas.  &  Gen.  Man.  E.  A.  Newman.  Capital 
$200,000.  Office  471  Congress  st.    3  l 

PORTLAND,  ORE.— Barnes  Heights  &  Cornell 
Mt.  Ry.  Co.  3)4  m,  3  m  c.   T-H  system.        12  2 

City  Cable  Co.  714  m,  3-6  g.  22,  38  comb,  r,  23  g  c. 
Receiver  &  Gen.  Man.  F.  I.  Fuller.  Bonds  $400,000. 
Office  Mill  &  Chapman  Sts.        3  3 

City  &  Suburban  Ry.  Co.  Elec.  46  m.  of  which  35  are 
elec.  and  11  steam,  3-6  g,30,  40  lb  T  &  girder  r,  56  c,  of 
which  52  are  m  c  and  4  t  c,  7  steam  motors,  13 
coaches.  T-H  system.  Pullman  cars.  Baldwin  en- 
gines. Pres  H.  Falling,  V.  Pres  T  Woodward,  sec. 
&  Treas.  C.  F.  Swigert,  Gen.  Man.  H.  C.  Campbell. 
Capital,  $1,000,000.        9  3 

City  &  West  Portland  Park  Motor  Co.  7  m,  of 
which  6  are  steam  and  l  elec.  4-8)^  g,  45,  50  T  r.  17  c, 

2  steam  motors.  Edison  system.  Pres.  E.  T. 
Johnson,  V.  Pres.,  Treas.  &  Gen.  Man.  T,  A.  Wood, 
Sec.  W.  H.  Wood.  Capital  $100,000.  Bonds  $100,000. 
Office  Room  1,  I.  O.  O.  F.  Temple.        9  3 

East  Side  Ry.  Co.  (Includes  Mt.  Tabor  R.  R.) 
Elec.  22  m  of  which  4%  are  steam  and  17^  elec,  4-8% 
g,  30,  40  lb  T  r,  19  c  of  which  15  are  m  c  and  4  t  c, 

3  steam  motors.  Edison  and  T-H  systems.  Baldwin 
engines.  Pres.  &  Gen.  Man.  G.  A.  Steel,  V.  Pres.  & 
Treas.  J.  Steel,  Sec.  J.  B.  Cleland.  Capital  $195,- 
300;  authorized  $250,000.  Bonds  $153,000.  Office  212 
Madison  St.        9  3 

Portland  Consolidated  St.  Ry.  Co.  Elec.  29.1  of 
wuich  6.6  are  steam  &  22.5  elec.  3,  3-6,  4-8%  g,  35,  40 
lb  T  r,  60  c.  of  which  3  are  steam  motors  7  coaches, 
9  flat  c,  56  m  c.  and  5  t  c.  Edison  &  Westlnghouse 
sysiems.  ►'res.  G.  B.  Markle,  V.  Pres.  J.  Steel,  Sec 
D.  F.  Sherman,  Treas.  J.  L.  Hartman,  Supt.  J.  E 
Thlelsen.  Capital,  $525,000;  authorized  $1,000,000 
Bonds  $660,000.  Office  224%  Washington  St.    6  3 

Portland  St.  Ry.  Co.  2  m,  4-8%  g,  30  lb  tram  r,  4  c, 
30  h.  Pres.  J.  Holladay,  V.  Pres.  G.  W.  Weidler, 
Sec.  T.  Gray.        9  3 

PORTSMOUTH,  O.— Portsmouth  St.  R.  R.  & 
Lt.  uo.  Elec.  5  m,  4-8%  g,  45  lb  T  &  girder  r,  8  c,  of 
which  4  are  m  c  and  4 1  c.  T-H  system.  St.  Louis 
cars.  Ball  &  Wood  engines.  Pres.  G.  Davis,  V.  Pres 
H.  Grimes,  Sec.  &  Treas.  S.  B.  Timmonds,  Gen.  Man. 
F.  L.  Smith.  Capital,  $125,000.  Bonds,  $83,000.  8  3 

PORTSMOUTH,  VA  Portsmouth  St.  Ry.  Co 

4.17  m,  4-8%  g,  30  lb  s  b  r,  9  c,  96  h  &  mu.  Pres.,  Treas. 
&  Gen.  Man.  B.  Bruenn,  V.  Pres.  Wm.  H.  Stewart, 
Sec.  P.  G.  Chamberlain,  Supt.  W.  T.  Cross.  Capital 
$50,000.    Bonds,  $50,000.  9  8 

POTTSTOWN  PA.— Pottstown  Passenger  Ry. 
Co.  Elec.  6  m,  4-8>;  g,  57.  68  lb  T  &  girder  r,  6  c,  of 
which  4  are  m  c  and  2 1  c.  Westlnghouse  system. 
Brill  cars.  Ball  engines.  Pres.  G.  Maltzberger,  Sec. 
&  Treas.  C.  Fegley,  Gen.  Man.  &  Supt.  L.  P.  Mut- 
hart.        5  3 

POTTSVLLLE,  PA.— People's  Ry.  co.  Elec.  4% 
m,  of  which  314  are  steam  and  1  elec,  4-8>£  g,  50,  60 
lb  flat  T  r,  s  c.  Short  system.  Pres.  T.  A.  Reilly 
Sec.  &  Supt.  Wm.  D.  Pollard.  Office,  221  S.  Centre 
st.     6  3 

Schuylkill  Electric  Railway  Co.  8K  m,  4-5%  g,  40, 
52  lb  T  &  girder  r,  15  c,  of  which  14  are  m  c  and  1 1  c. 
Short  system.  Brill  and  Peckham  cars.  Ball  en- 
gines. Pres.  &  Gen.  Man.  J.  K.  Sigfried,  V.  Pres. 
F.  G.  Yuengllng,  Sec.  J.  Newlin,  Treas.  J.  F.  Zerby. 
Capital,  $150,000.  Bonds,  $95,000.      8  3 

POUGHKEEPSIE,  N.  Y.— City  R.  R.  Co.  4%  m 
4-8%  g.  42  lb  s  b  &  c  b  r,  10  c,  49  h.  Pres.  J.  W. 
Hinckley,  Sec.  I.  DeGroff,  Treas.  J.  Doheny,  Supt.  C. 
M.  Davis.  Capital  $80,000.  Office,  491  Main  st.  11  2 


PROVIDENCE,  R.  I.— Union  R.  R.  Co.  Elec 

65  m,  of  which  55  are  horse  and  10  elec;  4-8>^  g,  54,70, 
90  lb  girder  r,  329  c,  or  which  302  are  h  c  and  27  m  c, 
1,543  h.  T-H  system.  Pres.  N.  W.  Aldrlch,  Sec. 
Henry  V.  A.  Joslln,  Treas.  C.  A.  Babcock,  Gen. 
Man.  A.  T.  Potter.  Capital,  $2,000,000;  authorized, 
$3,000,000.  Office,  18  Westminster  St.        6  3 

Providence  Cable  Tramway  Co.  3.2  m  cable.  Also 
run  over  6  m  of  Union  R.  R.  with  horses,  4-8%  g, 
38  &  50  lb  girder  r,  58  c  of  which  14  are  g  c  and 
44 1  c,  168  h.  Own  and  Stephenson  cars.  Harris 
engines.  Pres.  B.  A.  Jackson,  Sec.  H.  V.  A.  Joslln, 
Treas.  C.  A.  Babcock,  Gen.  Man.  A.  T.  Potter,  Supt. 
M.  H.  Bronsdon.  Capital,  $300,000;  authorized,  $400,- 
000.  Office,  18  Westminster  St.  (Stock  held  by  Union 
R.  R.  Co.)     6  3 

PROVO  CITY,  UTAH.— Provo  City  Ry  Co.  9  m 
i-8%  g,  30  lb  steel  T  r,  8  c,  of  which  5  are  closed  and 
3  flat,  2  steam  motors.  Pres.  T.  Holbrook,  V.  Pres 
R.  H.  Dodd,  Sec.  M.  Snow,  Gen.  Man.  R.  Bachman 
Jr.  Capital,  $55,000.  Address  P.  O.  Box  278.      1  1 


PUEBLO,  COLO.— Pueblo  City  Ry.  Co.  Elec.  25 
m.  4  g,  35  &  40  lb  T  r.  40  c,  of  which  24  are  m  c  and 
16  t  c.  T-H  system.  Woeber  cars.  Ellis  engines.  Pres. 
J.  E.  Downey,  V.  Pres.  F.  J.  Chamberlain,  Sec.  J. 
B.  Downey,  Treas.  G.  H.  Hard,  Gen.  Man.  H.  E. 
Chubbuck,  Supt.  W.  A.  Martin,  Capital,  $500,000.  6  3 

PUNXSUTAWNEY,  PA.— Punxsutawney  St. 
Pass.  Ry.  Co.  Elec.  2  m.  4S%  g,  51^  lb  girder  r.  3 
m  c.  Westinghouse  system.  Newcastle  cars.  Greene 
engines.  Pres.  S.  E.  Wilson,  V.  Pres.  J.  K.  North, 
Sec.  A.  3.  Trult,  Treas.,  Gen.  Man.  &  Supt.  L.  C. 
Myers.  Capital,  $18,000.  Bonds,  $14,000.  8  3 

put-IN-bay,  O.— Put-In-Bay  Water  Works, 
Light  &  Ry.  Co.  Elec.  3.76  m,  4-8%  g,  45  lb  T  r,  8  c, 
of  which  4  are  m  c,  and  4  t.  c  T-H  system.  Pres. 
G.  H.  Ketchum,  V.  Pres,  and  Gen.  Man.  J.  K. 
Tlllotson,  Sec.  and  Treas.  F.  M.  Ohl.         8  1 


o 

QUEBEC,  CAN.— Quebec  St.  Ry.  Co.  3  m,  i-8% 
g,  45  lb  Phila.  r,  12  c,  8  busses,  11  sleighs,  62  h,  Pres 
Chas.  St.  Michel,  V.  Pres.  W.  Hossack,  Sec,  Treas 
Supt.  &  Man.,  F.  T.  Boomer.  Capital  $50,000.  Au- 
thorized $100,000.  Box  74,  Crown  St.         6  3 

St.  John  St.  Ry.  Co.  Llm.  1H  m,  4-8%  g,  351b 
s.b.  r,  4  4-wheel  box  c,  24  h.  Run  a  'bus  service  out  4 
m.  from  city  limits,  connecting  with  car  service 
Pres.  A.  Robertson,  V.  Pres.  W.  DeQuincy  Sewell, 
Sec  &  Man.  W.  W.  Martin.  Capital,  $30,000.  Office, 
564-6  St.  John  St.        6  3 


QUINCY,  ILL.— Quincy  Horse  Ry.  &  Carrying 
Co.,  Elec.  ni4  m,  5  g,  38,  45,  52  lb  T  &  girder  r,  23 
c  of  which  16  m  c  &  7  t  c,  4  mu,  T-H.  system.  Pres 
W.  S.  Warfleld,  V.  Pres.  W.  McPaden,  Sec  &  Supt. 
E.  K.  Stone,  Jr.,  Treas.  F.  W. .Meyer.      9  3 


QUINCY,  MASS.— Quincy  St.  R.  R.  Leased  to 
Quincy  &  Boston  St.  Ry.  Co. 

Quincy  &  Boston  St .  Ry.  Co.  Elec.  13  m,  4-8  g,  35, 
58  lb  T  &  flat  r,  20  m  c  T-H  system.  Pres.  J.  R. 
Graham,  Sec.  &  Treas.  F.  H.  Smith,  Supt.  B.  J. 
Weeks.    Capital,  $50,000.         9  3 


R 

RACINE,  WIS  Belle  City  St.  Ry.  Co.  Elec.  15 

m,  4  g,  45,  52  lb  T  &  girder  r,  26  c,  of  which  20  are  m 
c  and  6  t  c.  Detroit  system.  American,  Lamokin 
and  St.  Louis  cars.  Bullock-Corliss  engines.  Pres. 
&  Treas.  C.  H.  Holmes,  V.  Pres.,  Sec.  &  Gen.  Man. 
A.  Shewmon.  Capital  $100,000.  Bonds  $200,000. 
Office,  823  Lake  ave.     8  3 


RALEIGH,  N.  C— Raleigh  St.  Ry.  Co.  Elec 
6  m,  4-8%  g,  30, 35  lb  T  &  flange  r,  11  c,  of  which  8 
are  m  c  and  3  t  c.  Edison  system.  Brill  cars.  Frlck 
engines.  Pres.  J.  C.  George,  Sec  &  Trsas.  W.  G. 
Weld,  Gen.  Man.  S.  W.  Huff.  Capital  stock,  $25,000. 
Bonds  $125,000.      6  3 


RAPID  CITY,  S.  DAK,— Rapid  City  St.  Ry.  Co 
2  m,  4  g,  25  lbr,  2c,  4h.  Pres.  E.  B.  Chapman,  V 
Pres.  James  Halley,  Sec,  Treas.  &  Supt.  J.  W.  Post 
Capital  $100,000.     10  1 


READING,  PA.— Reading  City  Pass.  Ry.  Co. 
(Leased  to  Reading  Traction  Co.)  Elec.  28  m,  of 
which  7  are  horse  and  21  elec.  5-2%  g.  52,  60  &  93  lb 
girder  r,  104  c  of  which  75  are  h  c  add  29  m  c.  Gen. 
Elec.  system.  Brill  and  St.  Louis  cars.  Pres.  B. 
F.  Owen,  Sec.  &  Treas.  H.  A.  Muhlenberg,  Supt.  S. 
E.Rigg.  Capital  $10,000.  Bonds $104,000.       9  3 


East  Reading  Electric  Ry.  Co.  (Leased  to  Read- 
ing Traction  Co.)  Elec.  5%  m,  5-2%  g,  42  lb  T  and 
girder  r,  9  c  of  which  8  are  m  c  &  1 1  c  Edison  and 
Westinghouse  systems.  Brill,  Gilbert  and  Stephen- 
son cars.  Pres.  A.  J.  Brumbach,  V.  Pres.  J.  G. 
Leinbach,  Sec.  A.  H.  Fegley,  Treas.  I.  W.  Levan, 
Gen.  Man.  M.  Shaaber,  Asst.  Gen.  Man.  C.  E.  Lenhart. 
Capital  $100,000.       6  o 

Neverslnk  Mountain  R.  R.  Elec.  12  m,  4-8«  g,  56 
lb  T  r,  13  c,  of  which  7  are  m  c  and  6  t  c.  Edison 
system.  Brill  cars.  Water  power.  Pres.  H.  T, 
Kendall,  V.  Pres.  G.  Brooke,  Sec.  M.  C.  McEihain, 
Treas.  D.  W.  Stehman,  Gen.  Man.  Paul  D.  Mil- 
holland.     9  3 
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Reading  &  South  Western  St.  Ry.  Co.  Elec.  5%  m 
4-8J^  g,  40-56  lb  T  &  girder  r,  14  c,  of  which  8  are 
m  c  and  6  t  c.  Curtis,  T-H  &  Edison  systems.  Brill, 
Lewis  &  Fowler  and  Stephenson  cars.  Ball  engines 
Pres.  J.  W.  Shepp,  V.  Pres.  J.  B.  Sterley,  Sec.  & 
Treas.  V.  S.Seltzer,  Gen.  Man.  &  Supt.  G.  W.  Kelm. 
Capital,  $130,000.  Office,  Water  st,,  below  Chestnut. 
8  3 

RED  CLOUD,  NEB.— Red  Cloud  Street  Ry.  1  m, 
3  c,  6  mu.  Proprietor,  L.  Crablll.     2  3 

REDLANDS,  CAL. — Redlands  St.  Ry.  Co.  3^ 
m,  4-2  g  20  lb  T  r,  1  open  c,  8  mu.  Pres.  A.E.  Sterling 
V.  Pres.  S.  J.  Hayes,  Sec.  E.  W.  Wllmot,  Treas.  First 
National  Bank.  Capital,  $50,000.     11  2 

RED  OAK,  IA.— Red  oak  St.  R.R.  Co.  l%m,  i-x% 
g.  20  ib  flat  r,  2  c,  4  mu.  Pres.  Gen.  Man.  &  Supt.  M. 
Bonham,  V.  Pres.  J.  Hayes,  Sec.  F.  M.  Byrlket.  Capi- 
tal $75,000.         7  1 

RICHMOND,  IND.— Richmond  City  Elec.  St.  Ry 
Co.  11  m,  4-8X  g,  40,  60  ID  T  r.  24  c.  of  which  14  are  m 
c  and  10  t.  c.  T-H  system.  Pres.  J.  F.  Miller,  Sec. 
R.  B  Harrison,  Treas.  D.  G.  Reld,  Gen.  Man.  A.  D. 
Tltsworth,  Elec.  Supt.  E.  Kessler.  Capital  $200,000. 
10  3 

RICHMOND,  VA  Richmond  Ry.  &  Electric  Co. 

60  m,  4-8>^  g,  45-55  lb  flat  and  c  b  r,  112  c.  Edison 
and  Westlnghouse  systems.  Pres.  J.P.  Munn,  Treas. 
&  Gen.  Man.  G.E.Fisher;  Supt.  City  Division,  C. 
Selden;  Supt.  Union  Division,  j.  W.  Wilbur;  Supt. 
Manchester  Division,  B.  R.  Selden.  Capital,  $1,250,- 
000;  authorized,  $2,000,000.  Office,  909  Bank  st.  New 
York  office.  261  Broadway.        3  3 

North  Side  Land  &  Highland  Park  R.  R.  Co.  Elec 
3  m,  50  lb  T  &  flat  r.  Westlnghouse  system.  Pres.  N. 
V.  Randolph.V  Pres.  B.  F.  Johnson,  Sec.  &  Treas.  F 
Mosby,  Gen.  Man.  J.  D.  Mosby.  Operated  by  Rich- 
mond &  Manchester  Ry.  Co.     8  1 

RIVERSIDE,  CAL.— Riverside  &  Arlington  St. 
Ry.  12J^  m,  4-6  g,  22-34  lb  T  r,  6  c,  of  which  3  are  4- 
wheel  box  &  3  4-wheel  open,  20  mu.  St.  Louis  cars 
Pres.  S.  C.  Evans,  V.  Pres.  O.  Backus,  Sec.  F.  A. 
Miller,  Treas.  Riverside  Banking  Co.,  Gen.  Man.  G. 
O.  Newman,  Supt.  J.  C.  Little.  Capital  $40,000;  au- 
thorized $200,000.     6  3 

ROANOKE, VA  Roanoke  St.  Ry.  Co.  Elec.  and 

steam.  23  m,  4-8%  g,  50  lb  T  r,  14  c,  of  which  9  are 
m  c.  and  5  t  c.  Westlnghouse  and  Edison  systems. 
Pres.  S.  W.  Jamison,  V.  Pres.  &  Treas.  J.  T.  Engleby 
Sec.  G.  C  McCahan,  Gen.  Man.  &  Supt.  W.  F.  Carr. 
Capital,  $300,000;  authorized,  $500,000.  Bonds,  $200,- 
000.  Office,  301  Terry  Bldg.     9  3 

ROCHESTER,  PA.— People's  Electric  St.  Ry. 
Co.  4  m,  5-2%  g,  45  lb  T  &  girder  r,  4  m  c.  T-H  sys- 
tem. Laclede  cars.  Phoenix  engines.  Pres.  H.  P. 
Brown,  Sec.  J.  P.  Stone,  Treas.  C.  H.  Bentel,  Supt. 
C.  A.  Danals.  Capital,  $150,000.  Bonds  $50,000.    9  3 

ROCHESTER,  N.  Y. — Rochester  Ry.  Co.  Elec 
76  m,  4-8)4  g-  40,  78  Id  girder  &  T  r,  207  c,  or  which  151 
are  m  c  and  56 1  c,  80  h.  Short  and  Westlnghouse 
systems.  Pres.  John  N.  Beckley,  V.  Pres.  B.  Gra- 
ham, Sec.  C.  A.  Williams,  Treas.  F.  P.  Allen,  Supt. 
W.  Rosborough.  Capital,  $5,000,000.  Bonds  $3,275,- 
ooo.    Office,  267  State  st.        11  2 

Grand  View  Beach  Railway  Co.  Elec.  9^m,4-8% 
g,  40  lb  T  r,  7  c,  of  which  5  ire  m  c  and  2  t  c.  Gen. 
Elec.  system.  Newburyport  cars.  Mcintosh  &  Sey- 
mour engines.  Pres.  H.  H.  Craig,  V.  Pres.  Sec. 
Treas.  &  Gen.  Man.  M.  Doyle,  Supt.  W.  H.  Gillette. 
Capital,  $100,000.  Bonds,  $200,000.        9  3 

Rochester,  &  Irondequolt  Bay  Electric  Ry.  Co. 
Pres.  S.  Remington,  V.  Pres.  C.  Goetzmann,  Sec.  & 
Treas.  F.  J.  Hone.  Capital,  $1,000,000.   n      12  2 

Rochester  Electric  Ry.  Co.  8.86  m,  4-8%  g,  40  lb  T 
r,  18  c,  of  which  11  are  m  c.  and  7  t.  c.T-H.  and  Short 
systems.  Gilbert  and  Stephenson  cars.  ArmlDgton 

6  Sims  and  Woodbury  engines.  Pres.  A.  Luetch- 
ford,  V.  Pres.  J.  N.  Beckley,  Sec.  &  Treas.  M.  H. 
Brlggs,  Gen.  Man.  &  Supt.  C.  A.  Derr.  Capital  $200,- 
000.   Office  Charlotte.        1  3 

ROCK  ISLAND,  ILL.— Rock  Island  &  Milan  St 
Ry.  Co.  6%  m,  4-8J^  g,  20,  30  &  40  lb  r,  8  pass  c,  8  ft  c 

7  h,  2  motors,  Pres.  H.C.  Connelly,  Sec.  J.  M.  Buford 
Treas.  P.  Fries,  Supt.  J.  Huntoon.        p     1  3 

ROCKAWAY,   N.  Y  The  Rockaway  Village 

Ry.  Co.  1  m,  4-8%  g,  47  lb  c.  b.  r,  3  c,  of  which  2 
are  box  and  1  open,  10  h.  Pres.  C.  A.  Cheever,  V 
Pres.  J.  D.  Cheever,  Sec.  J.  S.  Auerbach,  Treas.  D. 
L.  Haight.  Capital  $25,000.  Bonds  $25,000.  Office. 
13  Park  Row,  New  York.     9  3 

ROCKFORD,  ILL.— Rockford  City  Ry.  Co.  Elec 
15  m  4-8)4  g.  40-45  lb  tram  &  T  r;  18  m.  c,  6  h.  T-H 
system.  Pres.  R.  N.  Baylls,  Sec.  G.  W.  Carse,  Treas 
W.  H.  McCutchen,  Gen.  Man.  &  Supt.  T.  M.  Ellis, 
Capital  $150,000.   Bonds  $120,000.        11  2 

West  End  St.  Ry.  Co.  Elec.  13.20  m,  4-8%  g,  40,45 
lb  T  &  girder  r,  16  c,  of  which  13  are  m.  c.  and  3  t  c. 
Short  system.  Northern  cars.  Ide  engines.  Pres., 
Treas.  &  Gen.  Man.  J.  S.  Tlcknor,  V.  Pres.  O.  W. 
Haegg,  Sec.  Treas.  &  Supt.  F.  A.  Tlcknor.  Capital, 
$61, 000;  authorized,  $75,000.  Bonds,  $100,000.  Office, 
205  S.  Main  st.        6  3 

ROCKLAND,  MASS.— Rockland  &  Ablngton 
St.  Ry.  Co.  Elec.  18  m,  4-8%  g,  45,  56,  60  lb  T  & 
girder  r,  10  m  c.  Jones  cars.  Pres.  E.  P.  Reed,  Sec. 
G.  W.  Kelley,  Treas.  C.  N.  Cobb,  Supt.  A.  H.  Wal- 
cott,  Capital  $60,000.     3  3 

ROCKLAND,  M E. — Rockland,  Thomaston  & 
Camden  St.  Ry.  Co.  Elec.  14%  m,  4-8%  g,  50  lb  T  r, 
23  c.  Edison  system.  Brings  cars.  Hamilton  Cor- 
liss engines.  Pres.  &  Gen.  Man.  G.  E.  Macomber, 
V.  Pres.  H.  L.  Shepherd,  Sec.  H.  M.  Heath,  Treas. 
A.  D.  Bird,  Supt.  II.  C.  Weston.  Capital,  $300,000.  9  3 


ROCKPORT,  TEX  Aransas  Pass  St.  Ry.  Co 

4  m,  4  g,  20  lb  T  r,  2  c,  4  mu.  Pres.  H.  W.  Davis 
V.  Pres.  W.  P.  Poland,  Sec.  &  Treas.  C.  W.  Booth 
Capital,  $25,000.  Address  Box  129,  P.  O.     9  3 

ROME,  «A.— Rome  St.  R.  R.  Co.  (Operates 
North  &  South  St.  Ry .)  6)4  m,  4-8  g,  40.  45  lb.  T  r,  10 
c,  of  which  4  are  m  c  and  etc.  Edison  system. 
Brill  and  Lamokln  cars.  Ball  engines.  Pres.  &  Gen 
Man.  John  S.  Laurence,  Sec.  L.  A.  Dean,  Treas.  J. 
King.  Capital,  $100,000.  Bonds,  $100,000.  Office, 
East  First  St.        2  3 

ROME,  N.  Y.— Rome  City  St.  Ry.  Co.  Elec.  6%  m 
4-8%  g,  38%  lb  girder  r,  14  c,  15  h.  Stephenson  cars. 
Pres.  J.  S.  Wardwell,  V.  Pres.  A.  C.  Kesslnger,  Sec. 
&  Treas.  W.  P.  Rayland.  Capital,  $50,000.  Bonds, 
$125,000.  Offices,  115  John  st.       9  3 

RONDOUT,  N.  Y.— Kingston  City  R.  R.  Co.  Elec 
2.77  m,  i-8%  g,  72  lb  girder  r,  6  m  c.  Gen.  Elec.  sys- 
tem. Pullman  cars.  Payne  engines.  Pres.  S.  D. 
Coykendall,  Sec.  &  Treas.  Peter  E.  Scioonmaker, 
Auditor  Oscar  L.  Eastman,  Gen.  Man.  Geo.  Coyken- 
dall.    9  3 

ROXBOROU«H,  PA.  —  Manayunk  &  Rox- 
borough  Incline  Plane  &  Ry.  Co.  7%  m,  5-2%  g,  48 
lb.  r,  5  c,  36  h.  Pres.  G.  M.  Brill,  Sec.  F.  Pearson, 
Treas.  C.  J.  McGllnchy,  Supt.  J.  Bramble.  Capital, 
$58,475.  Office,  Roxborough.     9  3 

RUTLAND,  VT.— Rutland  St.  Ry.  Co.  8  m,  4-8% 
g,  20  lb  Tr  10  c,  of  which  8  are  4-wheel  box  &  2  4- 
wheel  open,  30  h.  Brill  and  Stephenson  cars.  Pres. 
J.  W.  Cramton,  Sec.  S.  M.  Wlllson,  Treas.  N.  K. 
Chaffee.  Supt.  M.  McKeough.  Capital  $50,000.  Bonds 
$28,000.  Office  60  State  St.        9  3 


s 

SACRAMENTO.  CAL.— Central  St.  Ry.  Co.  Elec. 
(includes  Sacramento  City  and  Highland  Park).  19% 
m,  4-8^  g,  30  to  65  lb  girder  &  T  r,  27  c,  of  which  24 
are  m  c  and  3  t  c.  T-H  and  Edison  systems.  Pres. 
J.  H.  Henry,  V.  Pres.  L.  L.  Lewis,  Sec.  H.  A.  Lewis, 
Treas.  National  Bank  (D.  O.  Mills  &  Co.).  Gen. 
Man.  J.  B.  Edson,  Supt.  C.  M.  Spangler.  Capital, 
$500,000.  Bonds  $3o5.000.  Office,  28  and  N  sts.,  Sac- 
ramento.     9  3 


SAGINAW,  MICH — City  of  Saginaw  St.  R.  R. 
Co.  3%  m,  4-8%  g,  42  lb  c.  b.  r,  16  c,  of  which  9  are 
4-wheel  box  &  7  4-wheel  open,  b0  h.  Pres.  David  H 
Jerome  Sec.  &  Treas.  Geo.  L.  Burrows.  Supt.  Fred 
G.  Benjamin.  Capital  $30,000.  Office,  426  N.  Ham- 
ilton st.       6  3 

Saginaw  Union  St.  Ry.  Elec.  25  m,  of  which  l  is 
horse  and  24  elec,  4-8)4  g,  35-60  lb  T  and  tram  r,  45 
c,  of  which  1  is  h  c,  27  m  c  and  17 1  c,  12  h.  Detroit 
system.  Brill,  Gilbert  and  Jones  cars.  Bartlett-Cor- 
llss  engines.  Pres.  F.  E.  Snow,  V.  Pres.  W.  A.  Jack- 
son, Sec.  &  Treas.  J.  M.  Nichol,  Gen.  Man,  W.  J. 
Hart.  Capital,  $200,000.  Bonds,  $325,000.       9  3 

ST.  CATHARINE'S,  ONT — St.  Catharine's,  Mer- 
rltton  &  Thorold  St.  Ry.  Co.  Elec.  8)4  m,  4-8%  g,  30  lb 
T  &  flat  r.  10  c,  of  which  8  are  m.  c.  and  2 1.  c.  Van 
Depoele  system.  Pres.  W.  B.  GlUeland.  V.  Pres. 
&  Gen.  Man.  T.  Nihan,  Sec.  &  Treas.  T.  E.  Nihan, 
Jr.  Capital,  $80,000.   Office,  St.  Paul  st.     3  2 

ST.  CLOUD,  MINN.-St.  Cloud  City  St.  Car  Co. 
Elec.  10  m,  4-8%  g,  40  lb  T  r,  8  m  c.  T-H  system. 
St.  Louis  cars.  Pres.  H.  M.  Byllesly,  V.  Pres.  C.  K. 
Stearns,  Sec.  W.  P.  Johnson,  Treas.  G.  C.  Duffle, 
Supt.  C.  S.  Benson.  Capital  $100,000.  Bonds,  $125,- 
000.        9  3 

St.  Cloud  &  Sauk  Rapids  Ry.  Co.  3  m,  2  m  c.  T-H 
system.       9  3 

ST.  JOHN,  N.  B. — The  Consolidated  Electric  Co., 
Ltd.,  5  m,  4-s$i  g,  45-60  lb  r,  5  m  c.  Edison  system. 
Pres.  John  F.  Zebley,  Sec.  H.  B.  Zebiey,  Gen.  Man. 
C.  D.  Jones,  Supts.  A.  R.  Bliss,  J.  R.  Purdy.  4  3 

ST.  JOSEPH,  MICH  St.  Joseph  &  Benton  Har- 
bor Electric  Ry.  &  Light  Co.  h%  m,  4-8)4  g,  45  &  52  lb 
T  &  Johnson  r,  12  c,  of  which  6  are  m  c  and  6 1  c. 
T-H  system.  Pres.  &  Gen.  Man.  W.  W.  Bean,  V.  Pres. 

G.  M.  Bell,  Sec.  W.  H.  Hull,  Treas.  W.  G.  Keith, 
Supt.  H.  C.  Mason.  Capital,  $100,000.        6  3 

ST.  JOSEPH,  MO  People's  St.  Ry.,  Electric 

Light  &  Power  Co.  12  m,  4-8%  g,  40  lb  T  r,  16  m  c. 
T-H  &  Edison  systems.  Pres.  J.  T.  Gardner,  V.  Pres. 
&  Man.  W.  T.  Van  Brunt  ^St.  Joseph).   Supt.  J. 

H.  Van  Brunt.    Office,  511  Francis  st.     11  2 

Union  Ry.  Co.  Elec.  10  m,  4-8J^  g,  40  lb.  T  r,  25  c, 
of  which  21  are  m  c  and  4  t  c.  T-H  and  Edison  sys- 
tems. Pres.  J.  T.  Gardiner.  V.  Pres.  &  Gen.  Man. 
W.  T.  Van  Brunt,  Supt.  J.  H.  Van  Brunt.       11  2 

Wyatt  Park  Ry.  Co.  Elec.  8  m,  4-SU  g,  40  lb  T  r, 
13  c.  of  which  9  are  m  c  and  4  t  c.  T-H  &  Edison 
systems.  Pres.  J.  T.  Gardiner,  V.  Pres.  &  Gen  Man 
W.  T.  Van  Brunt,  Supt.  J.  H.  Van  Brunt.     11  2 

ST.  LOUIS,  MO  Baden  &  St.  Louis  R.  R.  3 

m,  4-10  g,  24,28,42}^  lb  T  &  tram  r,  10  c,  27  h.  Pres.  & 
Gen.  Man.  Geo.  S.  Case,  V,  Pres.  F.  J.  McMaster 
Supt.  H.  Nelson.  Capital,  $50,000.  Offlae,  Broadway 
near  Baden  ave.     11  2 

Benton-BeUefontalne  Ry.  Co.  Elec.  13  m,  4-10  g,  78 
lb  girder  r,  50  m  c.  T-H  system.  Phlladelphla- 
corllss  engines.  Pres.  James  Campbell,  V.  Pres.  & 
Gen.  Man .  Robert  Mcculloch,  Sec.  W.  F.  Reed,  Supt. 
J.  W.  Todd,  Capital,  $325,000;  authorized,  $500,000. 
Bonds,  $500,000.    Office,  4238  N.  20th  St.      6  3 


Cass  Avenue  &  Fair  Grounds  Ry.  Co.  (Includes 
Northern  Central  and  Union  Rys.)  35  m,  4-iog,  78,  70 
lb.  girder  r,  70  m  c.  T-H  system.  Pres.  D  G.  Ham- 
ilton (Chicago),  V.  Pres.  &  Gen.  Man.  Robt.  Mccul- 
loch. Sec.  &  Treas.  C.  N. Duffy,  Capital  $2,000,000; 
authorized,  $2,500,000.  Bonds,  $2,000,000.  Office  3,820 
Easton  Ave.         6  3 

Citizens'  Ry.  Co.  16  m,  13  of  which  are  cable,  &  3 
horse  4-10  g,  63  lb  girder  r,  172  c,  of  which  57  are 
box,  60  open  &  55  g.  c,  67  h  &  mu.  Pres.  D.  G.  Hamil- 
ton (Chicago),  V.  Pres.  &  Gen.  Man.  Robt.  Mcculloch 
Sec.  &  Treas.  C.  N.  Duffy.  Capital  $1,500,000. 
Office,  3,820  Easton  Ave.      6  3 

Denverslde  St.  Ry.  Co.  (Operated  by  St.  Louis  &  E. 
St.  Louis  Electric  Ry.  Co.)  Elec.  3  m,  4-10  g,  36  lb  T  r, 
4  C,  12  mu.  Pres.  G.  W.  Ballantine,  V.  Pres.,  Sec.  & 
Supt.  J.  Scherrer,  Treas.  J.  T.  McCasland,  Gen. 
Mans.  Scherrer  &  Son. '  Capital,  $250,000.  6  3 

Forest  Park  &  Laclede  Ave.  &  Fourth  St.  Ry.  Co 
Elec.  Operated  by  Missouri  R.  R.  Co. 

Fourth  St.  &  Arsenal  Ry.  Co.  5  m,  4-10%  g,  44  lb 
steel  tram  r,  12  box  c,  90  n.  Pres.  Chas.  Green,  V 
Pres.  &  Gen.  Man.  J.  Mahoney,  Sec.  &  Treas.  R.  J. 
Macdonald.  Capital  $150,000.  Office  1,801  Park  ave.  1  2 

Jefferson  Ave.  Ry.  Co.  5.7  m,  4-10  g,  56  lb  tram  r 
40  c,  of  which  20  are  box  &  20  open,  190  mu.  Pres  P 
C.  Maffit,  Sec.  W.  D.  Henry,  Supt.  T.  W.  Murphy 
Gen,  Man.  J.  Scullln.  Capital  $112,000.  Office,  Jeffer- 
son ave.  &  Gravols  road.       3  1 

Llndell  Ry.  Co.  Elec.  35  m,  4-10  g,  78, 81  lb  girder  r, 
190  c,  ol  which  30  are  comb'n  c  and  160  m  c  and  t  c. 
Edison  and  Short  systems.  Brill  and  St.  Louis  cars. 
Porter- Allen  engines.  Pres.  E.  Whltaker.  V.  Pres. 
C.  D.  McLure,  Sec.  &  Treas.  Jas.  Adklns,  Gen.  Supt. 
Geo.  W.  Baumhoff.  Capital,  $2,500,000.  Bonds  $1, 
500.000.  Office,  2330  Chouteau  Ave.      6  3 

Midland  St.  Ry.  Co.  Elec.  3  m,  4-10  g,  35  lb  T  r, 
c,  of  which  1  Is  m  c  and  2  t  c.  T-H  system.  Pres 
F.  Kuhn,  V.  Pres.  E.  C.  Robblns,  Sec.  &  Treas.  G. 
Klngsland,  Gen.  Man.  E.  H.  Benoist.  Capital  $20,000. 
Office,  823  N.  2d  St.  6  3 

Missouri  R.R.  Co.  Elec.  27.52  m,  9.06  of  which  are 
cable  and  18.46  elec.  4-10  g,  63  lb  girder  r.  290  c,  of 
which  40  are  g.  c.  44  m.  c.  and  206  t.  c.  T-H.  system. 
American,  Brill  and  Brownell  cars.  Harris  &  Hamil- 
ton engines.  Pres.  &  Gen.  Man.  P.  C.  Moffit,  V.  Pres. 
J  R.  Llonberger,  sec.  &  Treas.  F.  R.  Henry,  Supt. 
James  F.  Davidson.  Capital  $2,300,000;  authorized 
$2,400,000.   Office,  10  S.  Compton  Ave.         9  3 

Mound  City  Ry.  Co.  Elec.  8  m.  25  m,  c,  25 1.  c.  T-H 
system.  Pres.  John  Scullin,  V.  Pres.  Frank  Carter 
Sec.  Jas.  H.  Roach,  Treas.  C.  M.  Seaman,  Supt.  Jas 
Scullln.  Capital  $525,000;  authorized  $1,525,000. 
Office.  2.500A  St.  Louis  ave.     11  2 

People's  R  R  Co.  Cable.  m,  4-10  g,  78  lb  girder  r 
100  c,  of  which  40  are  g  c  and  60 1  c,  12  h.  Brownell 
and  Stephenson  cars.  Hooven,  Owens  &  Rentschler 
engines.  Pres.  Chas.  Green,  V.  Pres.  &  Gen.  Man. 
J.  Mahoney.  Asst.  Sec.  &  Treas.  D.  J.  Mahoney 
Capital,  $300,000;  authorized,  $1,000,000.  Office,  1,801 
Park  ave.       9  3 

Southern  Electric  Ry.  Co.  Elec.  16  m,  4-10  g,  78 
lb  girder  r,  120  c,  of  which  40  are  m  c  and  80  t  c.  T-H 
system.  Allls  and  Ball  engines.  Pres.  Tom  L.  John- 
son, Sec.  Treas.  &  Gen.  Man.  Jos.  S.  Mlnary,  Supt.  J. 
C.  Allen.  Office,  4,041  So.  Broadway.     9  3 

St.  Louis  R.  R.  Co.  Cable.  14%  m,  4-10  g,  78  lb  gird- 
er r,  240  c,  of  which  80  are  g.  c.  80  box  &  80  open  c, 
Pres.  D.G.  Hamilton  (Chicago),  V.  Pres.  C.  Pepper 
Sec.  &  Treas.  R.  B.  Jennings,  Gen.  Man.  Robt.  Mc- 
culloch. Capital,  $2,000,000.        6  3 

St.  Louis  &  East  St.  Louis  Electric  Ry.  Co. 
(Operates  Denverslde  Ry.)  2  m,  4.10  g,  48-56  lb  John- 
son girder  r,  12  m.  c.  T-H  system.  Pres.  D.  R. 
Powell,  V.  Pres.  C.  C.  Carroll,  Sec.  D.  T.  Breck, 
Asst.  Supt.  W.  H.Williams.  Capital  $250,000.  Bonds 
$75,000.  Office,  115  N.  3d  St.      6  3 

St.  Louis  &  Suburban  Ry.  Co.  Elec.  28  m,  4-10  &  3 
g,  35,40,69  lb  T  &  girder  r,  45  m  c  and  60 1  c.  T-H  sys- 
tem. Pres.  C.  H.  Turner,  V.  Pres.  S.  M.  Kennard,  Sec 
&  Treas.  S.  D.  Barlow,  Jr.,  Gen.  Supt.  T.  F.  Sneed 
Capital,  $2,500,000.         6  2 

Union  Depot  R.  R.  Co.  Elec.  54  m,  4-8%  g,  50  &  78 
lb  girder  r;  196  c,  of  which  80  are  mc  and  116  tc 
T-H  system.  Pres.  J.  Scullln,  V.  Pres.  H.  Scullin, 
Sec.  Jas.  H.  Roach,  Gen.  Supt.  T.  W.  Murphy.  Capi- 
tal $1,200,000;  authorized  $1,200,000.  Bonds  $i,ooo,OCO 
Office,  Geyer  &  Jefferson  aves.        11  2 

ST.  PAUL,  MINN — Twin  City  Rapid  Transit  Co 
(see  Minneapolis,  Minn). 

St.  Paul  &  White  Bear  Ry.  Co.  U%  m.  4-8^  g,  50 
lb  T  r,  13  c,  of  which  9  are  m  c  and  4  t  c.  T-H  sys- 
tem. Laclede  and  Pullman  cars.  Baldwin  engines. 
Pres.  &  GeD.  Man.W.  S.  Norton,  V.  Pres.  L.  K.  Stone 
Sec.  &  Treas.  W.  Ruan,  Supt.  S.  B.  Livermore.  Capi- 
tal. $200,000.    Bonds,  $200,000.        9  3 

ST.  THOMAS,  CAN — St.  Thomas  St.  R.  R.  Co. 
2  m,  3-6  g,  301b  tramr,  4  c,  8  h.  Pres.  Cameron 
Currle,  V.  Pres.  J.  Winter,  Sec.  C.  W.  Smith,  Treas 
S.  Hendrle,  Man.  J.  Campbell.  Office,  St.  Thomas 
Ont.     f     10  o 

SALEM,  MASS.— (See  Lynn). 

SALEM,  N.  C— Winston-Salem  Ry.  &  Elec.  Co 
(See  Winston,  N.  C.) 

SALEM,  O.— Salem  Electric  Ry.  Co.  3J^  rn,  4-8%  g 
45  lb  Johnson  girder  r,  6  c,  of  which  4  are  m.  c. 
and2t.  c.  T-B  system.  Pres.  &  Treas.  M.  Davis, 
V.  Pres.  J.  M.  Evans,  Sec.  &  Gen.  Man.  D.  L 
Davis.  Capital,  $loo,ooo.  Bonds,  $50,000.  office,  21 0 
E.  Main  st.       9  3 
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S  A  I.EM,  ORE  Salem  Consolidated  St.  Ry.  Co. 

8  m,  4-8%  g,  4a  lb.  Trjmc.  Edison  system.  Brill, 
Pullman  and  Stockton  cars.  Beck,  Sioux  City  and 
Westinghouse  engines.  Pres.  C.  B.  Markle,  V.  Pres. 
E:  P.  McComack,  Sec.  P.  H.  Page,  Treas.  A.  P. 
Puller,  Gen.  Man.  P.  R.  Anson,  Supt.  L.  McGrew. 
Capital,  $289,900;  authorized,  $500,000.  Bonds,  $260,- 
000.  Office,  179  Commercial  St.        9  0 


SALINA,  KAN.— Consolidated  St.  Ry.  &  Lt.  Co 
4  m,  4  8%  g,  52  It)  T  r,  4  m  c.  Detroit  system. 
V  Pres.  E.  H.  Chandler,  Sec.  &  Treas.  C.  P.  French, 
Supt.  C.  L.  Baum  Capital,  $100,000.  Bonds,  $50,- 
000..        11  2 


SALT  LAKE  CITY,  UTAH — Salt  Lake  City 
R.  R.  CO.  Elec.  42  m,  4-8%  g,  30.  35,  40,  72,  lb.  T  r,  63C, 
of  which  57  are  m  c  and  6  t  c.  Westinghouse,  T-H  & 
Edison  systems.  Stephenson  rars.  Eraser  &  Chal- 
mers engines.  Pres.  A.  W.  McCune,  V.  Pres.  R. 
C.  Chambers,  Sec,  &  Treas.  Joseph  S.  Wells,  Supt 
Walter  P.  Bead.  Capital,  $650,000;  authorized  $1,- 
000,000.  Bonds  $650,000.  Office  Hooper  building.  9  3 


Salt  Lake  Rapid  Transit  Co.,  Elec.  33  m,  4-8%  g,  35 
40,  79  lb  T  &  girder  r,  41  c,  ol  which  30  are  m.  c.  and 
11  t  c.  3  h.  T-H.,  Edison  and  Westinghouse  sys- 
tems. Stephenson  &  Woeber  cars.  Ide  engines. 
Pres.  &  Gen.  Man.  J.  S.  Cameron,  V.  Pres.  J.  M. 
Donnellan,  Sec.  C.  B.  Jock,  Treas.  G.  S.  Gannett, 
Supt.  A.  M.  Hinckley.  Capital,  $500,000.  Office,  176 
State  st.,  Rooms  14, 15,  16.        9  3 

West  Side  Rapid  Transit  Co.  Elec.  &  Steam.  8 
m,  ol  which  6  are  steam  and  2  elec,  4-8%  g,  30  lb  T 
r,  5  c  ol  which  2  are  steam  comb'n  m  c,  2  m  c  and  2 
t  c.  T-H  system.  Pres.  S.  P.  Walker,  sec.  P.  Harris, 
Treas.  W.  S.  McCormlck,  Gen.  Man.  &  Auditor,  J.  G. 
Jacobs,  Supt.  C.  S.  Wilkes.  Capital  $300,000.  Bonds 
$400,000.  Office  Eagle  Block.     3  3 

SAN  ANTONIO,  TEX — San  Antonio  St.  Ry.  Co. 
Elec.  40  m,  40,  50,  56  lb  T  r,  55  c,  of  which  40  are  m  c 
and  15  t  c.  T-fl  system.  Pres.  &  Treas.  W.  H. 
Weiss,  V.  Pres.  C.  H.  Weiss,  Sec.  E.  R.  Norton,  Supt. 
J  W.  Greer.  Capital,  $200,000;  authorized,  $1,000,000. 
Bonds,  $200,000.      11  2 

Citizen's  Electric  Power  &  St.  Ry.  CO.  13  m,  4-8% 
g,  40,  48  lb  T  r,  20  c.  of  which  10  are  m  c  and  10  t  c. 
T-H  system.  Lewis  &  Fowler  cars.  Pres.  W.  J. 
Clark,  V.  Pres.  H.  E.  Barnard,  Sec.  &  Treas.  A.  H. 
Dollard,  Gen.  Man.  C.  E.  Harris,  Supt.  S.  P.  Walker. 
Capital,  $300,000 :  authorized  $600,100.  Bonds  $300,- 
000.  Office,  415  Navarro  St.        9  3 


San  Antonio  Rapid  Transit  St.  Ry.  Co.  Elec.  5  m 
4-8)6  g,  40  lb  T  r,  3  m  c.  T-H  system.  Pres.  W.  J.  B 
Patterson,  V.  Pres.  R.  H.  Russell,  Sec.  &  Gen.  Man 
G.  S.  Simons,  Treas.  C.  W.  Ogden,  supt.  B.  W 
Randall.  Capital,  $200,000.    Bonds,  $100,000.    6  3 

West  End  St.  Car  Co.  Elec.  5%  m,  4-0  g,  301b  T  r,  6 
c,  of  which  3  are  m  c  and  3  i  c.  T-H  system.  Pres. 
&  Gen.  Man.  G.  W.  Russ,  V.  Pres.  F.  H.  Baldwin, 
Sec  J.  N.  Groesbeck,  Treas.  Thad.  W.  Smith, 
Gen.  Man.  G.  W.  Russ,  Supt.  F.  M.  Dowden.  Office, 
285  Commerce  St.        11  2 


SAN  BERNARDINO,  CAL.— Southern  Califor- 
nia Motor  Road  Co.  12  m,  4-8)4  g,  40  lb  T  r,  6  c,  3 
Baldwin  motors.  Receiver  I.  H.  Polk,  Sec.  &  Treas. 
W.  S.  Hooper,  Supt.  H.  C.  Guiteau.  Capital, 
$1,000,000.   Office,  3rd  &  E  Sts.  2  3 

San  Bernardino  St.  Ry.  Co.  1%  m,  3  ft.  g,  20  lb 
T  r,  2  c,  2  h.  Pres.  I.  R.  Brunn,  Sec.  &  Treas,  W.  S 
Hooper.  Capital  $50,000.     6  3 

SAN  DIEGO,  CAI,.— San  Diego  Cable  Ry.  Co. 
10^  m,  3-6  g,  20-30  Z  &  T  r,  14  c  of  which  10  are 
comb'n  &  4  open.  Receiver,  G.  H.  Hensley.    11  2 

San  Diego  Electric  Ry.  Co.  20  m,  of  which  5  are 
horse  and  15  elec,  4-8%  g,  38,  40,  52%  lb  T  &  girder  r, 
40  c,  of  which  30  are  h  c  and  10  m  c.  T-H  system 
Pres.  A.  B.  Spreckels,  V.  Pres.  E.  S  Babcock,  Sec, 
Treas.  &  Gen.  Man.  J.  A.  Flint.  Capital  $500,000 
authorized  $350,000.  Office  E  and  Arctic  sts.    9  3 

San  Diego,  Old  Town  &  Pacific  Beach  R.  R.  Co. 
Dummy.  11%  m,  4-8%  g,  35,  40  lb  T  r,  11  passenger 
c,  and  3  motors.  Pres.  &  Gen.  Man.  H.  Dabury,  sec 
R.  P.  Dabury.  Capital,  $250,000.        11  2 


SAN    FRANCISCO,  CAL  California  Street 

Cable  R.R.  Co.  11  m,  3-6  g,  34  lbs-b  r,  60  c.  Pres.  J.  B. 
Stetson,  V.  Pres.  Antoine  Borel,  Sec.  Albert  Stetson 
Treas.  A.  Borel  &  Co.,  Gen.  Man.  &  Supt.  J.  W. 
Harris.  Office,  Cor.  California  &  Hyde  sts.     6  3 

Market  St.  Ry.  Co.  (Controls  Central,  City,  Ferries 
&  Cliff  House,  Geary  St.  &  Ocean,  North  Beach  & 
Mission,  Omnibus  and  Potrero  &  Bay  View  Rail- 
roads) 175  m,  of  which  76  are  cable,  75  orse  10  elec 
and  15  steam,  3-6,  4-8%,  5  g,  37,  40,  45,  51,  62  lb  com- 
bination r,  677  c,  of  which  200  are  g  c,  15  dummies, 
19  steam  c  463  h.  Pres.  C.  F.  Crocker,  V.  Pres.  H.  E. 
Huntington,  2d  V.  Pres.  &  Gen.  Man.  M.  D.  Stein, 
Sec.  &  Controller  S.  L.  Wllleutt,  Treas.  N.  T.  Smith. 
Supts.  A.  W.  Barron,  N.  J.  Bailey,  J.  F.  Clark,  H.  O. 
Rogers,  M.  Skeily,  H  H.  Lynch,  Man.  of  Purchases 
and  Supplies,  R.  P.  Schwerln,  Engrs.  G.  H.  Fair- 
child,  L.  M.  Clement.  Capital  $18,000,000.  Office,  4th 
&  Townsend  sis.        10  3 

Metropolitan  St.  Ry.  Co.  11  m,  5  g,  40  lb  girder  r, 
72  m  c.  T-H  system.  Pres.  W.  Easton,  V.  Pres.  P. 
N.  Lilienthal,  Act.  Sec.  C.  C.  Minifle,  Supt.  H.  A 
Iddlngs.       6  3 


Presidio  &  Ferries  R.  R.  Co.  11%  m  of  which  7% 
are  cab.e,  2  horse  &  2  steam,  5  g,  40  &  42  lb  c  b  r,  30  c 
of  which  5  are  h  c  and  25  g  c,  30  h.  Pres.  G.  A.  New- 
hall,  V.  Pres.  H.  M.A.  Miller,  Sec.  John  B.  Lelghton, 
Treas.  J.  C.  Johnson,  Supt.  I.  F.  Kydd.  Capital 
$10,000.  Bonds  $250,000.  Office,  1,111  Union  St.    6  3 


San  Francisco  &  San  Mateo  Ry.  Co.>  21  m,  4-8%  g 
50  lb  T  &  comb'n  r,  33  c,  of  which  30  are  m  c  and  8  t 
c.  T-H  system.  Pres.  &  Gen.  Man.  B.  Joost,  V 
Pres.  C.  C.  Butler,  Sec.  G.  T.  Smith,  Treas.  Nevada 
Bank  of  San  Francisco,  Supt.  F.  C.  Simpson.  Capi- 
tal $2,000,000.  Bonds  $1,100,000.  Office  30th  St.  & 
San  Jose  Ave.     6  3 


Sutter  St.  Ry.  Co.  13  m  of  which  1 .3  are  horse  & 
11.7  cable,  5g,  46  lb  s  b  r,  50o,  100  h.  Pres.  R.  F 
Morrow,  V.  Pres.  J.  L.  Schmltt,  Sec.  A.K.Stevens 
Treas.  M.  Schmltt,  Supt.  J.  Reynolds.  Office,  corner 
Sutter  &  Polk  sts.  Capital  $2,000,000.      9  3 


SAN  JOSE,  CAJL.— San  Jose  &  Santa  Clara  R.R.  Co 
Elec.  12  m,  of  which  1  Is  horse  &  11  elec.  3  g,  20  &  35 
lb  T  r,  26  c,  of  which  4  are  h  c,  13  m  c  and  9 1  c.  T-H 
&  Edison  systems.  Pres.  J.  H.  Henry,  VTPres.  &  Gen 
Man.  J.  P.  Burke,  Sec.  J.  T.  McGeoghegan,  Supt.  W 
W.  Skinner.  Capital  $500,000.  Bonds  $200,000.  Office 
The  Alameda.     6  3 


First  St.  R.  R-.  Elec.  10  m,  3  g,  30  lb  steel  T  r,  12  c 
ot  which  7  are  m.  c.  and  5  t.  c.  T-H  system.  Jacob 
Rich,  sole  Owner ;  Sec.  E.  M.  Rosenthal.       2  2 


First  St.  &  san  Pedro  St.  Depot  R.  R.  Co.  Pres. 
Frank  C.  Bethel. 


San  Jose  &  Alum  Rock  Park  Motor  Road.  4  m,  3  g, 
30  lb  T  r;  18  c,  of  which  6  are  Damar  Best  Electro 
Vapor  motor  cars  and  12 1  c.  Capital  $150,000.  Ad- 
dress R.  H.  Qulneey,  San  Jose.        3  2 


Willow  Glen  R.R.  2%  m,  3  g,  20  lb  steel T  r,  3c,  20 h 
Sole  owner  Jacob  Rich,  Sec.  E.  M.  Rosenthal.   7  0 


SAN  LUIS  OBISPO,  CAL.— San  Luis  St.  Ry 
Co.  2%  m,  3  g,  16  lb  T  r,  5  c,  of  which  2  are  4-wheel 
box  &  3  4-wheel  open,  10  h.  Owned  by  West  Coast 
Land  Co.  Pres.  J.  L.  Howard, V.  Pres.  R.  E.  Jask,  Sec 
&  Gen.  Man.  C.  H  Phillips.  Office,  Hlgura  St.    11  2 


SANDUSKY.,  O.— Sandusky  St.  Ry.  Co.  Elec. 
1 1%  m,  4-8^  g,  45  lb  T  and  girder  r,  14  c,  of  which 
12  are  m  c  and  2  t  c.  Westinghouse  system. 
Brownell  and  Gilbert  cars.  Pres.  A.  J.  Stoll,  V.  Pres. 
C.  Moss,  Sec.  &  Treas.  G.  F.  Anderson,  Supt.  E.  G. 
Schmidt.  Capital  $119,000;  authorized  $150,000. 
Bonds  $40,000.         6  3 


People's  Electric  Railway  Co.  6%  m,  4-8%  g,  40- 
45  lb  T  &  girder  r,  8  m  c.  Westinghouse  system. 
Pres.  H.  C.  Post,  V.  Pres.  G.  Barney,  sec.  &  Treas.  A. 
W.  Prout,  Gen.  Man.  T.  Wood,  Supt.  E.  L.  Crawford 
Capital  $80,000;  authorized  $100,000.  Bonds  $31,500 
Office  122  Lawrence  st.  2  3 


Sandusky,  Milan  &  Huron  Electric  Ry.  Co.  Re- 
ceiver, J.  C.  Gilchrist.  Jr.  Capital,  $80,000;  author- 
ized $100,000.  Office,  122  Laurence  St.    n    8  3 


SANFORD,  ME. — Mousam  River  R.  R.  Co.  Elec 
2%  m,  4-8%  g,  60  lb  T  r,  4  c  of  which  2  are  m  c  and  2 
t  c.  Westinghouse  system.  Amesbury  and  Brlggs 
cars.  Somersworth  engines.  Pres.  E.  M.  Goodail, 
V.  Pres.  C.  B.  Goodail,  sec.  G.  B.  cioodall,  Treas.  G. 
F.  West,  Gen.  Man.  &  Supt.  E.  K.  Day.  Capital, 
$75,000.  9  3 


SANTA  ANA,  CAL,.— Santa  Ana,  Orange  &  Tus- 
tlnSt.  Ry.  Co.  10  m,  3-6  g,  16  &  25  lb  steel  T  r,  6  c,  10 
h,  6  mu.  Pres.,  Supt.  &  Gen.  Man.  M.  J.  Bundy,  V 
Pres.  Noah  Palmer,  Treas.  Commercial  Bank,  Sec 
Miss.  M.  A.  Ross-Lewin.  Office,  419  North  Main  St 
Capital  $35,660;  authorized  $50,000.      11  2 

SANTA  BARBARA,  CAL. — Santa  Barbara  St. 
R.R.  Co.  and  Citizens'  St.  R.  R.  Co.  of  Santa  Barbara. 
7  m,  3-6  g,  20  lbs  T  r,  7  c,  36  mu.  Pres.  Warren 
Glllilen,  sec.  &  Supt.  C.  R.  Diver,  Treas.  G.  H.  Bone- 
brake.  Capital  $50,000;  bonds  $50,000.  Office,  State 
st.      6  3 

SANTA  CRUZ,  CAL.— Santa  Cruz  Electric  Ry. 
Co.  (Operates  Pacific  Ave.  R.  R.)  7  m,  3-2  g,  35, 
40  lb  girder  &  T  r,  8  m  c.  T-H  system.  Pres.  J.  H. 
Logan,  V.  Pres.  E.  G.  Green,  Sec.  F.  W.  Swanton, 
Treas.  Bank  of  Santa  Cruz  County,  Gen.  Man.  F. 
W.  Ely.  Capital  $500,000.        6  3 

SANTA  ROSA,  CAL.— Santa  Rosa,  St.  R.  R.  Co. 
1%  m,  3-6  g,  12  lb  T  r,  5  c,  4  h,  3  mu.  Pres.  M.  L. 
McDonald,  Sec.&  Treas.  M.  L.  McDonald,  Jr.  Capi- 
tal, $25,000.        5  3 

Central  St.  Ry.  Co.  3  m,  3-6  g,  24,  35  lb  flat  r,  4  c. 
Pres.  J.  D.  Barnett,  Sec.  J.  W.  Warboys,  Treas,  W. 
Prindle.  Capital,  $25,000.     5  3 

Union  St.  Ry.  Co.  4  m,  3  6  g,  35  lb  flat  r,  8  c.  Pres. 
B.  M.  Spencer,  Sec.  J.  M.  Farnham,  Treas.  J.  H. 
Bush.   Capital,  $50,000.      5  3 

SARATOGA,  N.  Y.— Union  Electric  Ry.  of  Sara- 
toga. 10  m,  4-8^  g,  50  lb  T  r,  20  c,  of  which  8  are 
m  c  and  12  t  c.  T-H  system.  Pres.  C.  E.  Arnold 
Sec.  M.  Nussbaum,  Treas,  E.  J.  Slattery.  Capital 
$300,000.   Bonds,  $100,000.      9  2 


SARNIA,  ONT.— Sarnla  St.  Ry.  Co.  4  m,  4-8% 
g,  40  lb  Tr,  9  c,  2lh.  Pres.  Jus.  S.  Symington.V.  Pres 
James  Smith,  Sec.  &  Gen.  Man.  H.  W.  Mills.  Capi- 
tal, $30,000.  Office,  Industrial  Bank  Building.    9  3 

SAUGATUCK,  CONN  Westport*  saugatuck 

Horse  R.  R.  Co.  (See  Westport,  Conn. 

SAULT  STE.  MARIE,  MICH.— Sault  Ste.  Marie 
St.  Ry.  Co  Elec.  4.25  m,  4-8%  g,  20  lb  T  r,  5  m.  c. 
Detroit  system.  Pres.  Thos.  Ryan,  V.  Pres.  B.  F. 
McEvoy,  Sec.  &  Treas.  James  R.  Ryan,  Gen.  Man. 
Lorenzo G.  Cody,  Supt.  G.  A.  Cody.  Capital,  $25,300. 
Cash  paid  in  to  equip,  $60,000.  2  3 

SAVANNAH,  GA  City  &  Suburban  R.  R.  Co. 

(Includes  Savannah,  Thunderbolt  a  Isle  of  Hope  Ry. 
Co.)  Elec.  29  m,  ot  which  4  are  steam  and  25  elec. 
5  g,  35-52  lb  c  b  &  T  r,  50  c,  of  which  10  are  steam  c. 
30  m  c  and  10  t  c.  T-H  system.  Cope-Corliss  en, 
gines.  Pres.  J.  H.  Johnson,  V.  Pres.  H.  Parsons,  Sec- 
E.J.Thomas,  Treas.  E.  Schmltt,  Gen.  Man.  F.  E. 
Laughton.  Capital,  $50,000.      9  3 

savannan  St.  Ry.  Elec.  12%  m,  4-8%  g,  50  lb  T  & 
c  b  r,  26  c,  of  which  17  are  m  c  and  9  t  c.  T-H 
system.  Pres.W.  G. Cooper,  Sec.  H.  C.  Cunningham 
Treas.  &  Gen.  Man.  Clement  Saussy.  Capital,  $100,000 
authorized,  $500,000.  Bonds,  $250,000.  Office,  Hav- 
ersham  &  St.  Thomas  sts.         2  3 


SCHENECTADY,  N.Y.— Schenectady  St.  Ry.  Co 
Elec.  5%  m,  4-8%  g,  60  lb  T  and  girder  r,  11  m.  c. 
Edison  system.  Gilbert  and  Jones  cars.  Westing- 
house engines.  Pres.  John  Kreusi,  V.  Pres.  E.  H. 
Lewis,  Treas.W.  E.  Gilmore.Gen.  Man.  H.  S.  Cooper, 
Supt.  P.  J.  Mynderse.  Capital  $300,000.  Bonds 
$250,000.   Office.  224  State  St.        6  3 

scranton,  PA  People's  St.  Ry.  Co.  Elec 

(Operates  Nayaug.Crosstown,  Scranton  &  Suburban 
and  Scranton  Passenger).  30  m,  4-8)4  g.  40  &  52  lb  gir- 
der &  T  r,  88  m  c.  Westinghouse  system.  Dlckson- 
Corliss  engines.  Pres.  P.S.Page,  V.  Pres.  &  Gen. 
Man.  H.  H.  Archer,  Sec.  &  Treas.  Horace  E.  Hand, 
Supt.  C.  H.  Smith.  Capital,  $600,000.  9  3 

Scranton  Passenger  Ry.  Co.  Westinghouse  sys- 
tem. Capital,  $50,000.  Bonds,  $100,000.  Owned  and 
operated  by  People's  St.  Ry.  Co.       9  3 

Scranton  <fe  Suburban  Ry.  Co.  (Merged  with  Nay- 
aug  and  Crosstown  Ry.)  Westinghouse  system. 
Capital,  $100,000.  Bonds  $200,000.  Leased  to  and 
operated  by  People's  St.  Ry.  Co.     9  3 

Scranton  Traction  Co.  (Operates  People's,  Nay- 
aug,  Crosstown,  Scranton  &  Suburban  and  Scranton 

Pass.  Rys.)  Pres.  — V.  Pres.-J.  P. 

Ilsley,  Sec.  &  Treas.  C.  F.  Stevens,  Gen.  Man.  H. 
H.  Archer.  Gen.  Supt.  C.  H.  Smith,  Audr.  J.  H. 
Gormley.  Capital  $3,000,000.  Bonds  $1,000,000.  9  3 

SEARCY,  ARK.— Searcy  &  West  Point  R.R.  Co 

8%  m,  of  which  3%  are  horse  &  5  steam,  4-8)4  g,  35 
lb  T  r,  4  c,  1  mu.  St.  Louis  cars.  Porter  engines. 
Pres.  W.  H.  Lightle,  V.  Pres.  E.  A.  Robbins,  Sec.  W. 
S.  Lay,  Treas.  J.  S.  Santord,  Gen.  Man.  &  Supt.  J. 
Hicks.  Capital  $75,000.      9  3 


SEATTLE,  WASH — Grant  Street  Electric  Ry. 
Co.  7  m,  3-6  g,  56  lb  girder  &  T  r,  12  m  c.  Sander 
cars.  Westinghouse  engines.  Pres.  &  Gen.  Man.  F 

E.  Sander,  V.  Pres.  N.  B.  Sander,  Sec,  &  Treas.  L. 
D.  Bruns,  Supt.  R.  E.  Sander.  Capital,  $200,000. 
Bonds,  $125,000.    9  3 

Green  Lake  Electric  Ry.  Co.  4%  m  elec.  4-8%  g,  40 
lb  T  r,  4  c,  of  which  2  are  m  c  and  2  t  c.  T-H  system. 
Pullman  cars.  Pres.  W.  D.  Wood,  V.  Pres.  J.  Led"y, 
Sec.  &  Treas.  C.  A.  KUbourne,  Gen.  Man.  E.  C. 
Kllbourne.  Capital,  $60,000;  authorized,  $70,000. 
Bonds,  $50,000.  Office,  815  Second  St.     2  3 

Madison  St.  Cable  Ry.  Co.  (Controls  South  Seattle 
Cable  Ry.)  12>$  m,  of  which  1)4  are  cable  and  5 
elec.  3-6  and  4-8%  g.  45  lb  steel  r,  16  comb'n  c,  2  m 
c.  T  H  system.  Pres.  H.  G.  Struve,  V.  Pres.  R.  H, 
Denny  Sec.  M.  McMlcken,  Treas.  J.  Furth,  Asst. 
Sec.  W.  B.  Goodrich,  Supt.  S.  Gibson.  Capital 
$1,200,000.  Office  Madison  St.  Power  House.     6  3 

Rainier  Avenue  Electric  Ry.  Co.  8  m,  4-8)4  g,  30-45 
lb  T  &  girder  r,  20  c,  of  which 4  are  m  c  and  16  t  c, 
T-H  system.  Northern  cars.  Corliss  type  engine. 
Pres.  J.  K.  Edmiston,  Sec.  &  Treas.  A.  C.  Mar- 
connier,  Supt.  &  Engr.  W.  M.  Camp.  Capital, 
$250,000.        2  3 

Seattle  City  Ry.  Co.  Cable.  5  m.  3  g,  16  lb  T  r,  28  c,  of 
which  12  are  g.  c.  and  16  t.  c.  Pres.  &  Gen.  Man. 

F.  E.  Sander,  V.  Pres.  N.  B.  Sander,  Sec.  L.  D. 
Bruns,  Supt.  R.  E.  Sander.  Capital,  $600,000.  Bonds, 
$1,000,000.  Office  Power  House,  Yessler  Ave.     9  3 

Seattle  Consolidated  St.  Ry.  Co.  (Controls  Front 
St.  Cable,  North  Seattle  Cable  and  Rainier  Ry.  & 
Power  Co)  Elec.  4<M  m,  of  which  7  are  cable  and 
33%  elec.  4-8%  g,  40-45  lb  T  &  girder  r,  54  c,  of  which 
38  are  m.  c.  and  16  cable  c.  T-H  system.  Jones 
and  Pullman  cars.  Reynolds-Corliss  engines.  Pres. 
D.  T.  Denny,  V.  Pres.  J.  B.  Denny,  Sec.  V.  H.  Smith, 
Treas.  R.  R.  Spencer,  Man.  D.  Thomas  Denny,  Gen. 
Supt.  C.  S.  Clark,  Audr.  A.  Dunn,  Capital,  $1,200, 
000 ;  authorized  $1,500,000.  Bonds  $871,000.  Office, 
200  Pike  st.        6  3 

Union  Trunk  Line.  12  m,  of  which  10  are  elec  and 
2  cable;  4-8%  g,  19c,  of  which  11  are  m  c  and  8  g  c. 
'  T-H  and  Edison  systems.  Lane  &  Bodley  engines. 
Pres.  E.  F.  Wittier,  V.  Pres.  J.  F.  McN aught,  Sec.  J. 
D.  Lowman,  Gen.  Supt.  E.  B.  Hussey.  Capital,  $1,- 
000,000.  Office  James  St.  Power  station.     6  3 
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West  Seattle  Cable  Ry .  Co.  2  m,  3-6  g,  4  c.  Wheelock 
engines.  Pres.  T.  Ewlng,  Man.  J.  H.  Watson.  Capi- 
tal $160,000.     12  1 

West  St.  &  North  End  Electric  Ry.  Co.  8  m,  4-8}^ 
g,  35  <fe  45  lb  T  &  girder  r,  14  c,  of  which  13  are 
m  c  and  1  t  c.  T-H  system.  Northern  Car  Co. 
cars.  Hamilton-Corliss  engines.  Pres.  J.  Leary, 
v.  Pres.  B.  Peliy,  Sec.  E.  o.  Kellogg,  Treas.  W.  R. 
Ballard,  Gen.  Man.  &  Supt.  T.  Imeson.  Capital. 
$1,000,000.    Office,  cor.  Alva  &  3d  ave.  B.         6  3 

Woodland  Park  Electric  Ry.  Co.  1  %  m,  4-8%  g,  60 
lb  T  r,  1  m  c.  T-H  system.  Brill  cars.  Pres.  & 
Gen.  Man.  G.  C.  Finney,  Sec.  &  Treas.  C.  J.  Brenton. 
Office  110  Seneca  St.     4  3 

ski) ALIA,  MO.— The  Electric  Ry.,  Light  & 
Power  Co.  ot  Sedalla.  9  m,  4-8%  g,  35  lb  T  r,  20  c,  o£ 
which  4  are  h.  c,  10  m  c.  and  6 1.  c.  Edison  system. 
Pres.  W.  E.  Sterne,  V.  Pres.  R.  R.  Moore,  Sec. 
Treas.  &  Man.  D.  C.  Metsker,  Supt.  Chas.  Carroll. 
Capital,  $200,000.  Bonds,  $175,000.  Office,  207  E.  3d 
St      6  3 

SELMA,  ALA.— Selma  St.  &  Suburban  Ry.  Co. 
Dummy.  8  m,  of  which  2J^  are  horse  and  steam 
4-8J^  g,  20  &  35  lb  T  r,  10  c,  of  which  6  are  h  c  and  4  t 
c,  l  steam  motor,  20  mn.  Pres.  S.  H.  March,  Sec. 
Treas.  &  Gen.  Man.  R.  H,  McFaddln.  Capital,  $30,- 
000.      11  2 

SENECA  FALLS.  N.  Y. — Seneca  Electric  Ry  Co 
Z%  m,  4-8%  g,  40  lb  T  r,  6  c,  of  which  2  are  m  c,  &  4 
t  c.  T-H  system.  Brill  cars.  Pres.  S.  L.  Phillips, 
V.  Pres.  &  Treas.  J.  H.  Gould,  Sec.  C.  H.  Williams, 
Supt.  E.  P.  Slack.  Capital,  $50,000.        2  3 

SHAMOKIN,  PA.— Shamokln  Electrle  St.  Ry.  Co 

3  m,  5-2  g.  35,  48%  lb  T  and  girder  r,  6  c,  of  which  4 

are  m  c  and  2  t  c.  T-H.  system.  Brill  cars.  

engines.  Pres.  R.  S.  Aucker,  Sec.  S.  Heckert,  Treas. 
M.  Markle,  Gen.  Man.  &  Supt.  G.  Marshall.  Capital 
$50,000  ;  authorized,  $80,000.  Bonds,  $22,600  6  3 

Shamokln  &  Mt.  Carmel  Electric  Ry.  Co.  15  m, 
4-8V6  g,  60  lb.  T  r  12  c,  of  which  6  are  m  c  and  etc. 
Pres.  E.  O.  Hamilton,  Sec.  D.  J.  Lewis,  Treas.  H.  S. 
Robins.  Office,  321  Independent  St.      9  3 

SHARON,  PA.— Shenango  Valley  St.  Ry  Co.  Elec 
4)4  m,  5-2J6  g,  45  lb  T  &  glraer  r,  4  m  c.  T-H  system 
New  Castle  cars.  Phoenix  engines.  Pres.  J.  C. 
Whltla,  V.  Pres.  H.  W.  Reeves.  Sec.  &  Gen.  Man.  M. 
L.  Knight. Treas.  F.  G.  Barker.  Supt.  J.  O.  Patterson. 
Capital,  $150,0.0.        9  3 

SHEBOYGAN,  WIS.— Sheboygan  City  R.  R.  8 
m,  4-8  %  g,  35-40  tram  r,  11  c,  30  h,  30  mu.  Laclede 
cars.  Pres.  J.  M.  Saemann,  Sec.  &  Treas.  P.  Sae- 
mann,  Supt.  C.  F.  Bacon.  Address,  J.  M.  Saemann 
&  Son.  Capital,  $50,000.     8  3 

SHEFFIELD,  ALA.— Sheffield  St.  Ry.  Co.  9  m, 
4-8%  g,  35  lb  steel  r,  5  c,  2  steam  motors.  Pres.  H. 
B.  Tompkins,  Supt.  W.  S.  White,  Asst.  Supt.  P.  N, 
Totten,  Sec.  M.  McTyer. Treas.  C.  D.  Woodson. 
Capital  $50,000.       p       12  2 

SHERMAN,  TEX.— Sherman  City  R.  R.  Co.  4  m 

4  8%  g,  20,35  lb  T  r,  9  c,  50  mu.  Pres.  Gen.  Man  & 
Owner  C.  W.  Batsell,  Sec.  J.  M.  Batsell,  Treas.  C.  W. 
Batsell  Jr.  Capital,  $50,000.      8  3 

College  Park  Rapid  Transit  Co.  Elec.  4^m.  4-8)4  g 
25  lb  T  r,  5  m.  c.  Edison  system.  Pres.  J.  M 
Cullers,  V.  Pres.  J.  R.  Cole,  Sec.  C.  W.  Lewis,  Treas 
J.  P.  Harrison,  Supt.  H.  C.  Morrow.  Capital,  $24,000 
authorized,  $100,000.        11  2 

SHREVEPORT,  LA.— Shreveport  City  R.R.  Co. 
1#  m,  4-4  g,  46  lb  r,  6  c,  14  h.  Pres.  S.  Levy,  Jr.,  V. 
Pres.  P.  J.  Trezovant,  Sec.  Jules  Dreyfuss.  9 

ShreveDort  Ry.  &  Land  Improvement  Co.  Elec. 
m,  4-8%  g,  40-45  T  <Sz  Johnson  girder  r,  8  c,  of  which 
4  are  m.  c.  &  4  t.  c.  T-H  system.  Pres.  S.  B. 
McCutchen,  Sec.  W.  B.  Jacobs,  Gen.  Man.  J.  R. 
Jones,  Supt.  J.  G.  Keller.  Capital,  $32,000;  author- 
ized $100,000.  Bonds  $100,000.  Office  525  Spring  St.  9  2 

SING  SING,  N.  Y.— Ossining  Electr.c  Ry.  Co.  3 
m,  4-8J^  g,  50  lb.  T  r.  10  m  c.  T-H  system.  Gilbert 
cars.  Ball  &  Wood  aud  Mcintosh  &  Seymour  en- 
gines. Pres.  A.  S.  Underbill,  V.  Pres.  J.  V.  Cock- 
croft,  Sec.  F.  L.  Young,  Treas.  S.  E.  Tompkins,  Gen. 
Man.  S.  D.  Late,  Supt.  J.  Champlain.  Capital,  $100,- 

000.    Bonds  $100,000.       6  3 

SIOUX  CITY,  IA.— Sioux  City  St.  Ry.  Co.  Elec 
17  m,  4  g,  30,  40,  45  &  58)4  lb.  girder  r,  50  c.  of  which 
27  are  m.  c.  and  23  t.  c,  T-H,  Westlnghouse  &  Edi- 
son systems.  Pullman  cars.  Allis  engines.  Re- 
ceiver, J.  C.  French,  Cashier,  F.  L.  Brown,  Supt.  I. 
B.  Walker.  Capital,  $300,000;  authorized  $1,500,000. 
Office,  510  United  Bank  Bldg.       8  3 

Riverside  Park  Ry.  Co.  9  m  elec,  4-8^  g,  40  lb  steel 
T  r,  20  c,  of  which  6  are  m.  c.  8  t.  c.  and  6  freight  c 
Westlnghouse  system.  Northern  Car  Co.  cars.  West- 
lnghouse engines.  Pres.  O.  J.  Taylor, V.  Pres.  Jas. 
E.  Booge,  Sec.  &  Treas.  C.  M.  Swan,  Supt.  B.  J.  Jones 
Capital  $250,000.  Office,  United  Bank  Bide.  2  3 

Sioux  City  &  Morning  Side  Ry.  Co.  Dummy.  6  m, 
4-8^  g,  50  lb  T  r,  6  c.  Pres.  J.  N.  Jackson,  Sec. 
T.  C.  I'rescot,  Treas.  D.  L.  Pratt.  Capital  $100,000.  6  3 

Sioux  City  &  Leeds  Electric  Ry.  Co.  5.6  m,  4-8%  g 
45  lb  T  r,  5  m  c.  Detroit  system.  Pres.  A.  M.  Coffman 
V.  Pres.  C.  C.  Pierce,  Sec.  W.  M.  Stevens,  Treas.  E. 
W.  Skerry,  Supt.  O.  J.  Lever.  Capital,  $200,000.  6  3 

Sioux  City  Cable  Ry.  Co.  7  m,  4-8%  g,  45  lb  John- 
son girder  r,  34  c,  of  which  14  are  g  c  and  20  t  c.  La- 
clede and  Trimble  cars.  Williams  engines.  Pres. 
J.  Pelrce,  Sec.  D.  T.  Hedges,  Treas.  W.  V.  Hedges, 
Gen.  Man.  &  Supt.  C.  Moller.  Capital,  $250,000.  2  3 


Sioux  City  Rapid  Transit  Co.  steam.  b%  m,  of 
which  2  m  are  elevated  track;  4-8%  g,  35  &50  lb  T  r,  6 
c,  2  engines.  Northern  cars.  Porter  engines. 
Pres.  E.  Haaklnson,  V.  Pres.  A.  M.  Jackson,  Sec.  A.V. 
Larimer,  Treas.  E.  C.  Peters,  Gen.  Man.  C.  E. 
Haaklnson,  Supt.  T.  L.  Miller.  Capital,  $1,000,000. 
Office,  Chamber  of  Commerce  Bldg.      2  3 

Washington  Park  &  Spring  Grove  Ry.  Co.  4%  m, 
i-8)4  g,  50  lb  T  r,  3  c.  Porter  Engines.  Pres.  E. 
Haaklnson,  V.  Pres.  D.  T.  Hedges,  Sec.  &  Treas. 
C.  E.  Haaklnson.  Capital,  $250,000.     8  3 


SIOUX  FALLS,  S.  DAK — City  St.  Ry.  Co.  9  m 

4-gJ^  g,  30  lb.  r,  6  c,  20  h  20  mu.  Pres.  R.  F.  Petti- 
grew,  V.  Pres.  L.  T.  Dunning,  Sec.  &  Treas.  S.  L. 
Tate,  Supt.  D.  P.  Beach.        11  2 

S.  Dakota  Rapid  Transit  Ry.  Co.  Elec.  7%m,  4-8% 
g,  35,  45  lb  T  &  tram,  r,  5  c,  of  which  3  are  m  c  and 
2  t  c.  Edison  system.  Pullman  cars.  Armlngton 
&  Sims  engines.  Pres.  W.  R.  Kingsbury,  V.  Pres. 
C.  W.  Hubbard,  Sec.  J.  H.  Voorhees,  Treas.  P.  H. 
Piles,  Gen.  Man.  C.  C.  Crandall,  Supt.  R.  L.  Wells 
Capital,  $100,000.  Bonds,  $75,000.        6  3 


SOUTH  BEND,  IN  U. — South  Bend  &  Mlsha- 
waka  St.  Ry.  Co .  Elec.  14  m,  of  which  9%  are  horse 
and  4%  elec;  4-8)4  g,  35, 65  lb  T  r,  22  c,  ot  which  4  are 
h  c,  10  m  c  and  s  t  c,  10  h.  T-H  system.  Stephenson 
cars.  Allis  engines.  Pres.  J.  McM.  Smith,  v.  Pres. 
O.  H.  Lawrence,  Sec.  &  Treas.  I.  B.  Newcombe. 
Capital,  $200,000;  authorized,  $250,000.  Bonds,  $250,- 
000.      6  3 


SOUTH  CHICAGO,  ILL.— See  Chicago. 

SOUTHINGTON,  CONN. — Southlngton  & 
Plantsvllle  Tramway  Co.  Elec.  2  1-6  m,  4-8)4  g,  25  lb 
T  r,  2  m.  c.  T-H.  system.  Pres.  J.  H.  Osborne,  V. 
Pres.  R.  W.  Cowles,  Sec.  &  Gen.  Man.  L.  E.  South- 
worth,  Treas.  s.  Walkley,  Supt.  T.  L.  Dawson.  Cap- 
ital, $20,000.  Bonds,  $16,000.  Office,  Centre  st.  6  3 


SPOKANE  WASH.— Spokane  &  Montrose  Motor 
R.  R.  CO.  Elec.  3%  m,  3-6  g.  30  &  35  lb  T  r,  4  m  c 
T-H  and  Short  systems.  Pres.  &  Treas.  Francis  H. 
Cook,  V.  Pres.  E.  A.  Routhe,  Sec.  L.  C.  Cook.  Capi- 
tal $50,000.   Bonds  $40,000.        3  2 

Arlington  Heights  Motor  Ry.  Co.  2  m,  4-8%  g,  30 
lb  r,  1  m  c.  Edison  system.  Pres.  W.  Hughson. 
Capital,  $50,000.      3  3 

City  Park  Transit  Co.  Elec.  7  m,  4-8"^  g,  35  lb.  T 
r,  5  m.  c.  T-H  system..  Pres.  D.  Glass,  Sec. 
&  Treas.  C.  Glass,  Supt.  E.  J.  Comley.  Capital 
$250,000.      3  3 

Ross  Park  St.  Ry.  Co.  Elec.  10%  m,  4-8%  g,  35  lb 
T  r,  8  m  c.  T-H  system.  Pullman  cars.  Water 
power.  Pres.  H.  N.  Belt,  Sec.  &  Gen.  Man.  W.  S. 
Norman,  Treas.  J.  D.  Sherwood,  Supt.  E.  E.  Knowles, 
Auditor  C.  S.  Smith.        8  3 

Spokane  St.  Ry.  Co.  (Controlled  by  Washington 
Water  Power  Co.  Includes  Spokane  Electric  Ry.  and 
Spokane  Cable  Ry.)  Elec.  25  m,  of  which  3  are 
cable  and  22  elec,  4-8%  g,  30,  35  &  40  lb  T  r,  46  c  of 
which  6  are  g  c,  26  m  c  and  14  t  c.  T-H  and  Edison 
systems.  Water  power.  Pres.  H.  Bolster,  Treas.  J. 
D.  Sherwood,  Gen.  Man.  W.  S.  Norman,  Supt.  E.  E. 
Knowles,  Audr.  C.  S.  Smith.  Capital,  $500,000. 
Bonds  of  all  roads  authorized,  $600,000.  Office, 
Hazel  Block.       3  3 


SPRINGFIELD,  ILL.— Springfield  Consolidated 
Ry.  Co.  (Comprises  Springfield  City  Ry.  Co.  and 
People's  Elec.  Ry.  Co  )  Elec  22  m,  4$i&  g,  40,  60 
lb  T  r,  51  c,  of  which  33  are  m  c  and  18 1  c.  T-H  and 
Detroit  systems.  Bates- Corliss  engines.  Pres.  T.J. 
Mlnary,  V.  Pres.  B.  Wilson,  Treas.  &  Gen.  Man.  C.  K. 
Mlnary,  Supt.  F.  P.  McNeil.  Capital,  $750,000. 
Bonds,  $650,000.        8  3 

SPRINGFIELD,  MASS.— Springfield  St.  Ry.  Co. 
Elec  33  m,  4-8X  g,  56  lb  T  r,  110  c,  of  which  100  are 
mcandiotc.  T-H  system.  Pres.  John  Olmsted, 
Treas.  &  Man.  A.  E.  Smith.  Capital  $1,000,000. 
Office  cor.  Main  &  Carew  sts.      6  3 


SPRINGFIELD,  MO.  —  Metropolitan  Electric 
Ry  Co.  17  m,  4-8%  g,  451b  Johnson  girder  r,  30c 
of  which  16  are  m.  c.  and  14 1.  c.  Westlnghouse  sys- 
tem. Pres.  B.  F.  Hobart,  Sec.  &  Gen.  Man.  Frank  B. 
Smith.  Capital,  $550,000;  authorized,  $600,000. 
Bonds,  $550,000.        6  3 

Robberson  Ave.  Ry.  Co.  6  m  c.  T-H  system.  12  2 


SPRINGFIELD,  O.— Springfield  Ry.  Co.  Elec. 
25  m,  4  g,  45,  60  lb  girder  &  T  r,  25  m  c.  Westlnghouse 
system.  Brownell,  LUclede  and  St.  Louis  cars. 
Russell  &  Co.  engines.  Pres.  W.  B.  McKinley,  V. 
Pres.  R.  S.  Hunter,  Sec.  B.  Hood,  Treas.  D.  W.  Slack, 
Gen.  Man.  S.  L.  Nelson,  Supt.  C.  E.  Mlley.  Capital, 
$1,000,000.   Bonds,  $500,000.      8  3 


STAMFORD,  CONN  Stamford  Street  R.  R.  Co. 

7  m,  4S%  g,  2'.,  60  lb  T  r,  11  c,  48  h.  Pelgel,  Jones 
and  Stephenson  cars.  Pres.  &  Treas.  R.  A.  Fosdlck, 
V.  Pres.  Wm.  W.  Gillespie,  Sec.  L.  J.  Curtis,  Supt. 
G.  W.  Pierce.  Capital  $92,500;  authorized  $100,000. 
Bonds  $52,000.  Office,  Fessenden  Block.     6  3 


STATEN  ISLAND,  N.  Y.  —  Staten  Island  Belt 
Line  R.  R.  Co.  9  m,  4-8%  g,  25  lb  T  r,  10  c,  3h. 
Receiver  James  D.  Van  Hoevenburg,  189  Broadway 
New  York,  Pres.  M.  E.  Graves.  Office,  Tompklns- 
vllle        9  2 


STAUNTON,  VA  City  St.  Car  Co.  5U  m,  4-8%  g 

25  &  42  lb.  T  &  girder  r,  13  4-wheel  box  c,  70  mu  Pres. 
E.  K.  Sibley,  New  York;  V.  Pres.  D.  D.  Parmley; 
Treas.  Andrew  Spotts.  NewYork;  Gen.  Man.  R.  D 
Apperson,  Staunton,  Va.  Capital  $50,000.     1  3 

STEUBENVILLE,  O.— Steubenvllle  St.  Ry.  Co. 

5  m,  4-8)4  £•  35  lb  girder  r,  6  m  c.  Edison  sys- 
tem. Pres.  D.  B.  Toucey,  V.  Pres.  W.  B.  Donaldson, 
Sec.  &  Treas.  T.  N.  Motley,  Supt.  J.  F.  Flood.  Capi- 
tal, $70,000.  Office,  261  Broadway,  New  York.  8  3 

STERLING,  ILL — Union  St.  Ry.  of  Sterling  & 
Rock  Palls.  7  m,  7  m  c.  Edison  system.  Pres 
A.H.  Howland,  Sec  &  Supt.  W.  J.Watson,  Treas.  G 
A.  Ellis.     7  2 

STILLWATER,  MINN. — Stillwater  St.  Ry.  Co. 
Elec.  5  m,  4-8%  g.  30  lb.  T  &  tram  r,  8  m.  c.  Edison 
system.  Pres.  W.  L.  Allen,  V.  Pres.  T.  O.  Swlney 
Sec.  &  Treas.  E.  D.  Allen,  Supt.  J.  S.  Barrett.  Office 
Davenport,  la.  7  1 

STILLWATER,  N.  Y  Stillwater  &  Mechanlc- 

ville  St.  Ry.  Co.  4%  m,  4-8%  g,  25-30  lb  T  &  flat  r,  6 
c,  8  h.  Pres.  Gen.  Man.  &  Supt.  W.  L.  Denison,  V. 
Pres.  P.  Van  Vechten,  Sec.  &  Treas.  Edw.  I.  Wood. 
Capital,  $11,650;  authorized,  $40,000.       6  3 

STOCKTON,  CAL.  —  Stockton  Electric  Ry.  Co 
Elec.  12  m,  3-6  g,  45  lb.  s.  b.  &  T  r,  22  c.  of  which  11  are 
m.  c.  andllt.c.  Westlnghouse  and  T-H  systems. 
Stockton  cars.  Pres.  I.  S.  Bostwlck,  Sec.  J.  Pyfe, 
Treas.  E.  R.  Hedges,  Supt.  G.  E.  Ladd.  Capital  $500,- 
000.      8  3 

STREATOR,  ILL.— Streator  Ry.  Co.  Elec.  5Jf  m 
4-8)^  g,  56-67  lb  T  &  girder  r,  6  m  c.  T-H.  system 
Pres.  P.  P.  Barr,  V.  Pres.  D.  Heenan,  Sec.  W. 
Reeves,  Treas.  J.  C.  Barlow,  Gen.  Man.  W.  Miller. 
Capital  $250,000.        3  2 

STROUDSBURG,  PA.— Stroudsburg  Passenger 
Ry.  Co.  1%  m,  4-8^  g,  28-30  lb  T  r,  3  box  c,  9  h 
3  mu.  Pres.  &  Treas.  J.  Lantz,  Sec.  Jacob  Houser 
Gen.  Man.  W.  Klstler.  Capital,  $25,600.     3  1 

SUN  BURY,  PA.— Sunbury  &  Northumberland  St 
Ry.  Co.  Elec  3^  m,  5-2  g,  56  lb  girder  r,  4  m.  c.  West- 
lnghouse system.  Stephenson  cars.  Harrlsburg 
Pdry.  &  Mach.  Co.  engines.  Pres.  D.  Cooildge,  Sec. 

6  Treas.  S.  P.  Wolverton,  Gen.  Man.  C.  M.  Clement 
Supt.  M.  Wlthington    Capital  $125,000.    8  3 

SYRACUSE,  N.  Y. — People's  R.  R.  Co.  20  m, 
4-8^  g,  47,  57,  66%  lb.  r,  72  c,  of  which  31  are  box 
and  41  open,  300  h.  Pres.  A.  N.  Palmer,  Sec.  H.  H. 
Durr.  Treas.  F.  W.  Barker,  Gen.  Man.  J.  H.  Moffltt. 
Capital,  $1,000,000.      5  3 

Syracuse,  Eastwood  Heights  &  De  Witt  R.  R.  Co. 
Elec.  10  m,  4-8^  g,  40  lb  T  r,  2  m  c.  Short  system. 
Pres.  N.  S.  Williams,  Treas.  G.  B.  Leonard,  Supt. 
L.  A.  Williams.        6  3 

Syracuse  Consolidated  St.  Ry.  Co.  (Includes  Fifth 
Ward,  Fourth  Ward,  Genessee  &  Water  St.,  Seventh 
Ward,  Syracuse  &  Geddes,  Third  Ward  and  Wood- 
lawn  &  Butternut  railways).  Elec.  36  m,  of 
which  16  are  horse  and  20  elec,  4-8  g,  35  to  66^  lb 
girder,  s  b  &  T  r,  100  c,  of  which  52  are  box,  17  open 
and  31  m  c,  320  h.  T-H  system.  Pres.  J.  Dunn,  Jr., 
V.  Pres.  P.  T.  Brady,  Sec.  W.  P.  Gannon,  Treas.  W. 
R.  Kimball,  Gen.  Man.  E.  F.  Rice.  Supt.  A.  Bart- 
lett.  Capital,  $1,250,000.  Office,  3  Syracuse  Sav. 
Bank  Bldg.      4  2 


T 


TACOMA,  WASH.— Tacoma  Ry.  &  Motor  Co. 
Elec.  18  m,  of  which  46  are  elec.  and  2  cable,  3-6  g, 
40,  45,  60,  66  lb  T  &  girder  r,  31  c,  of  which  26  are  m  c 
and  5  g  c.  T-H  and  Edison  systems,  Pullman  cars. 
Corliss,  Frick  and  SteaVns  engines.  Pres.  Paul 
Schulze,  V.  Pres.  S.  Z.  Mitchell.  Sec  P.  H.  Kershaw, 
Treas.  T.  B.  Wallace.  Supt.  J.  H.  Davis,  Aud'r, 
G.  W.  Bird.  Capital  $750,000.  Office,  A  &  13th  sts.  6  3 

Tacoma  &  Puyallup  R.  R.  Co.  Dummy.  16  m,  3.6  g 
40  lb  T  r,  19  c,  of  which  5  are  pass.  &  14  frt.  Pres.  R 
P.  Radebaugh,  V.  Pres.  &  Treas.  Frank  O.  Meeker 
Sec.  G.  W.  McAllister,  Supt  O.  Woods.  Capital 
$100,000.  Office  113  Railroad  St.,  Tacoma.     a    3  1 

Point  Defiance,  Tacoma  &  Edison  Ry.  Co.  13  m 
3-6  g,  40  lb  T  &  steel  r,  13  m  c.  T-H  and  Edison 
systems.  Brill  and  Pullman  cars.  Pres.  C.N.Parker, 
V.  Pres.  H.  W.  Topping,  Sec.  &  Treas.  C.  S.  MUliken, 
Gen.  Man.  S.  Rice,  Supt.  N.  Lawson.  Capital  $500,- 
000.  Office,  915  Railroad  st.  6  3 

TAMPA,  FLA  Tampa  St.  Ry.  &  Power  Co 

Elec.  5  m,  4  8%  g,  25,  30  lb  T  r,  10  m  c.  General 
Elec.  system.  Brill  cars.  Porter  engines.  Pres.  & 
Gen.  Man.  J.  H.  Ahern  ;  V.  Pres.  J.  R.  hitter.  Sec. 
J.  Wright,  Treas.  A.  G.  Clay.  Capital  $500,000  ; 
authorized  $600,000.  Bonds  $250,000.  Office,  Gulf 
Bank  Bldg.        8  3 

TAUNTON,  MASS.— Taunton  St.  Ry.  Co.  Elec. 
14  m,  4-8X  g,  40,  45,  60  lb  T  &  girder  r,  47  c,  of  which 
23  are  h  c  and  24  m  c.  Jones  and  Stephenson  cars. 
Mcintosh  &  Seymour  engines.  Pres.  J.  N.  Beckley, 
Sec.  O.  A.  Barker,  Treas.  S.  M.  Thomas,  Supt.  Geo. 
C.  Morse.  Capital,  $100,000.        8  3 

TERRE  HAUTE,  IND.— Terre  Haute  St.  Ry.  Co 
Elec.  16  m,  4-8J^  g,  40,  45,  60  lb  T  &  Johnson  girder 
r,  .37  c,  of  which  28  are  m  c  and  0  t  c.  Westlnghouse 
system.  Centropolls,  Northern  and  Pullman  cars. 
Westlnghouse  engines.  Pres.  B.  Harrison,  V. 
Pres.  W.  Kidder,  Sec.  L.  D.  Thomas,  Treas.  P.  P. 
Thomas,  Supt.  M.  P.  Burke,  Elecn.  C.  B.  Kidder. 
Capital,  $200,000.  Office  100  N.  Ninth  st.      6  3 
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TEXARKANA,  ARK  Texarkana  St.  Ry.  Co 

Elec.  5  m.  4-g,  30  lb  T  r,  8  c,  of  which  6  are  4-wheel 
box  &  3  4-wheel  open,  38  mu.  Pres.  J.  Deutschman 
V.  Pres.  \i,  Collins,  Sec.  P.  W.  Offenbauser,  Treas 
G.W.  Fouke,  Supt.  B.  M.  Foreman.  Capital  $40,000 
k     3  1 


TIFFIN,  O.— Tiffin  St.  Ry.  Co.  5}£  m,  4-4%  g,  3f> 
lb.  girder  r,  17  c,  36  h.  Pres.  D.  A.  Lindley,  Sec.  & 
Treas.  T.  B.  Williams,  Supt.  Joseph  Murpby.    a  5  0 


Tbe  Electric  Ry.  &  Pow.  Co.  7  m  4  8%  g,  50, 
80  lb  T  <£  girder  r,  13  c,  of  wblcli  8  are  m  c  and  5  t  c. 
T-H  system.  Laclede  cars.  Pres.  G.  D.  Loomis,  V. 
Pres.  C.  J.  Tingling,  Sec.  J.  F.  Bunn,  Treas.  B.  W. 
Crobaugb,  Supt.  J.  P.  Meyers.  Capital,  $50,000. 
8  3 


TOLEDO,  OHIO.— Toledo  Consolidated  St.  Ry 
Co.  Elec.  65  m,  4  S]4  g,  48^,  56.  70,  75  lb  girder  r, 
120  c,  of  wbich  109  are  m  c  and  11 1  c.  Westinghouse 
system.  Hooven,  Owens  &  Rentschler  eiiglnes. 
Pres.  INorman  B.  Ream  (Chicago),  V.  Pres.  &  Gen. 
Man.  Albion  E.  Lang,  Sec.  Chas.  L.  Wight,  Treas. W. 
E.  Hale,  Supt.  Chas.  A.  Denman.  Capital  $1,500,000. 
Bonds  $1,500,000.   Office,  336  Summit  St.    8  3 

Toledo  Electric  St.  Ry.  Co.  27  m,  4-8^  g,  45, 52, 85 
90  lb  Johnson  girder  &  T  r,  80  m  c,  9  h.  T-H  and 
Westinghouse  systems.  Brill  cars.  Cooper  engines. 
Pres.  D.  Roblson,  Jr  ,  V.  Pres.  L.  S.  Baumgardner, 
Sec.  &  Gen.  Man.  J.  J.  Roblson,  Treas.  W.  F. 
Roblson,  Div.  Supts.  C.  L.  HulDut,  E.  F.  Adler. 
Capital,  $800,000.  Bonds  $800.00u.  Office,  cor.  Madi- 
son &  Summit  Sts.      8  3 


TOPEKA,  KAN.— Topeka  Ry.  Co.  Elec.  35  m  of 
which  3  are  horse  and  32  elec,  4  &  4-8%  g,  25,  35,  40 
lb  T,  girder  &  tram  r,  92  c,  of  which  25  are  h  c,  40  m  c 
and  27  t  c,  25  h.  T-H.  system.  Allis  engines.  Pres. 
C.  C.  Baker,  V.  Pres.  M.  A.  Low,  Sec.  &  Treas.  R.  M. 
Gage,  Gen.  Man.  J.  M.  Patten,  Supt.  E.  H.  Littlefleld. 
Capital  $2,000,000.    Office,  1112  Jackson  st.      6  3 

Topeka  Belt  Ry.  Co.  Steam.  4  m,  4-8^  g,  45  lb  T 
r,  11  c,  2  Baldwin  motors.  PuJman  cars.  Pres. 
Chas.  S.  Gleed,  Sec.  &  Treas.  J.  Mackenzie.  Gen, 
Man.  J.  D.  Livingston,  Supt.  E.  H.  Littlefleld. 
Capital,  $1,000,000.    Office  HO  w.  lothst.       6  3 

West  Side  Circle  Ry.  Co.  Steam.  6%  m,  4  8%  g,  40 
lb  T  &  girder  r,  2  c,  3  Baldwin  motors.  Pres.  C.  S. 
Gleed,  Sec.  &  Treas.  G.  H.  Nolte,  Asst.  Sec.  &  Treas. 
F.  H.  Poole.  Capital,  $50,000;  authorized,  $100,000. 
Bonds,  $50,000.  Office,  Knox  Building.     8  3 


TORONTO,  ONT.— Toronto  Ry.  Co.  70  m.  4-10% 
g,  30  lb  r,  252  c,  1,380  h.  Pres.  W.  McKenzie,  V. 
Pres.  &  Man.  H.  A.  Everett,  Sec.  &  Treas.  J.  C. 
Grace.  Supt.  James  Gunn.  Elec.  Engr.  W.  E.  Davis, 
Offices  Canada  Life  Assurance  Bldg.,  King  St.,  west. 
11  8 

Metropolitan  St.  Ry.  Co.  Elec.  4]4  m.  4-10%  g, 
66  lb  T  r.  5  c.  of  which  3  are  m  c.  and  2  t  c.  T-H 
system.  Pres.  C.  D.  Warden,  Sec  &  Treas.  R.  Jenkins 
Capital,  $130,000;  authorized  $250,000.      12  2 

Toronto  &  Scarboro  Electric  Ry.  Lt.  &  Pow.  Co.  3 
m,  4-814  g,  56  lb  T  r  2  m  c.  T-H  system.  Patterson 
&CorbiQcars.  Pres.  D.  G.  Stephenson.  V.  iJres.  J. 
J.  Foy,  Sec.  &  Gen.  Man.  A.  W.  Dingman,  Supt.  C. 
A.  Crawford.  Capital,  $50,000  ;  authorized  $400,000. 
Office,  38  King  St.        8  3 


TRENTON,  N.  J.— Trenton  Pass.  Ry.  Co.  Elec 
35  m,  of  which  19  are  horse  and  16  elec;  45-78  lb 
tram  &  girder  r,  75  c,  of  which  50  are  h  c  and  25  m  c 
175  h,  6  mu.  Short  system.  Pres.  &  Gen.  Man.  L 
Perrlne,  Jr.,V.  Pres.  S.  K.Wilson,  Sec.  J.  H.  Solomon 
Treas.  G.  H.  Parker.  Supt.  P.  E.  Hurley.  Office  cor. 
Greenwood  and  S.  Clinton  Aves.       6  3 

TROY,  N.  Y. — Trov  &  Albla  Horse  R.  R.  Co.  Elec 
3.33  m,  i-8%  g,  35-45  lb.  r,  26  c,  of  which  7  are  box,  7 
open  and  12  m.  c,  52  h.  T-H.  and  Edison  systems. 
Pres.  Chas.  Cleminshaw,  V.  Pres  A.  N.  Brady,  Sec. 
J.  J.  Hagen,  Supt.  W.  H.  Bean.  Capital  $50,wo. 
Office,  Albla  stable.     a     3  1 

Troy  City  Ry.  Co.  (Lessee  of  Troy  &  Lansing- 
burgh  and  Waterford  &  Cohoes  Rys.)  Elec.  26  m, 
of  which  4  are  horse  and  2a  elec.  4-i%  g,  63  j£  lb  girder 
&  s.  b.  r,  118  c.  of  which  20  are  h.  c.  and  98  m.  c.  T- 
E  and  Edison  systems.  Gilbert  and  Jones  cars. 
Oreene-Corliss  engines.  Pres.  C.  C.  Cleminshaw,  1st 
V.  Pres.  A.  N.  Brady,  2d  V.  Pres.  J.  B.  Oarr,  Sec.  & 
Treas.  J.  J.  Hagen,  Gen.  Man.  C.  Cleminshaw,  Supt. 
C.  H.  Smith.  Capital,  $2,000,000.  Bonds  $2,000,000. 
Office,  361  River  St.        6  3 

Troy  &  Lanslngburgh  R.  R.  Co.  Elec.  25  m,  of 
which  3%  are  horse  and  21%  elec,  4-8%  g,  63%  lb 
girder  r,  117  c,  of  which  45  are  h  c  and  72  m  c.  87  h. 
Edison  and  T-H  systems.  Capital,  $600,000;  author- 
ized, $700,000.  Bonds,  $300,000.  Office  209  River  St. 
Leased  to  Troy  City  Ry.  Co.        6  2 

TROY,  O.— Miami  Valley  Electric  R.  R.  n  8  3 

TUSKALOOSA,  ALA. — Tuskaloosa  St.  Ry.  Co 
(Owned  by  Tuskaloosa  &  Castle  Hill  Real  Estate  & 
Mfg.  Co.)  4  m,  4-8%  g,  20,  25  lb  T  r,  9  box  c, 
8  mu.  Stephenson  cars.  Pres.  Jas.  H.  Fltts, 
Sec,  Treas.  &  Gen.  Man.  S.  F.  Alston.  Capital, 
$100,000.  office.  Mam  st.     6  3 

Tuskaloosa  Belt  Ry.  Co.  4%  m,  4-8%  g,  35  lb.  T  r 
1  c,  1  steam  motor.  Lessee,  F.  W.  Brown,  Pres.  W. 
C.  Jemlson,  Sec.  &  Treas.  J.  L.  Wallace.  Capital 
$25,000.         6  3 


TYLER,  TEX.— Tyler  St.  Ry.  Co.  3  m,  4-8J4  g 
20,  40  lb  T  &  flat  r,  4  c,  9  mu.  Pres.  &  Sec.  Tyler, 
Smith  Co.,  Gen.  Man.  W.  C.  Scott.  Capital,  $12,- 
000.        8     3  «•.»■»» 


u 

UNION  SPRINGS  ALA.— Union  Springs  St.  Car 
Co.  2  m,  5-1  g,  20  lb  T  r,  4  flat  c  for  freight,  1  or  2 
for  pass.,  4mu.  Pres.  Wm.  Stakley,  Sec.  &  Treas. 
T.  H.  Mabson,  Jr.,  Supt.  A.  D.  Fielder.  Capital,  $10,- 
000.     p     12  2 

UNIONTOWN,  PA.— Unlontown  St.Ry.  Co.  Elec 
3  m,  5-2%  g,  45,  61,  62  lb  girder  &  T  r,  56  c,  5  m  c. 
Edison  system.  Pres.  S.  E.  Ewlng,  v.  Pres.  G.  H. 
Mccormick,  Sec.  &  Treas.  R.  F.  Hopwood,  Gen.  Man 
W.  C.  Mccormick,  Supt.  R.  A.  Smith.  Capital,  $50,- 
000.      7  2 


UTICA,  N.Y  Utica,  Clinton  &  Blnghamton  St. 

R.  R.  Pres.  Jas.  J.  Scollard,  Sec.  &  Treas.  Robt.  S. 
Williams.  Capital,  $849,485.  Leased  to  and  oper 
ated  by  Utica  Belt  Line  St.  R.  R.  Co.  Office,  157 
Genesee  st.     6  3 

Deerfleld  &  Utica.  (See  Deerfleld.) 

Oneida  St.  R.  R.  Co.  IX  m,  4-8J^  g,  35  lb  c  b  r,  3  c 
of  which  2  are  box  and  1  open,  8  h.  Pres.  &  Gen. 
Man.  Henry  Ney,  V.  Pres.  Dan'lL.  Jones,  Jr.,  Sec.  & 
Treas.  Wm.  C.  Wlllcox.  Capital  $40,000.  Office,  69 
Genesee  st.     11  2 


Utica  &  Mohawk  R.  R,  Co.  Elec.  3%  m,  4-8%  g, 
40,  45  lb  T  r,  14  c,  of  which  8  are  m  c  and  6  t  c. 
Edison  system.  Stephenson  cars.  Pres.  &  Gen.  Man. 
Jas.  F.  Mann,  V.  Pres.  R.  W.  Sherman,  Sec.  Wm.  E. 
Lewis,Treas.  Geo.  D.  Dlmon.  Supt.  F.  L.  Everts.  Capi- 
tal $51,000.  Bonds  $75,000.  Office  Mann  Bldg.  8  3 

Utica  Belt  Line  St.  R„  R.  Co.  Elec.  (Operates 
Utica,  Clinton  &  Blnghamton  St.  R.  R.)  27  m,  4-8%  g 
40,  42,  47  &  60  lb.  T  r,  56  cof  which  25  are  m  c  and  31 
t  c.  T-H  system.  Pres.  W.  E.  Baker,  V.  Pres.  J.  W. 

Boyle,  Gen.  Man.  &  Supt.   Receiver, 

C.  E.  Benton.  Capital,  $150,000.  Bonds,  $500,000.  -8  3 


V 


VANCOUVER,  15.  c.— Vancouver  Electric  Ry.  & 
Light  Co.  Ld.  7%  m,  4-8%  g,  40  lb  T  r,  10  c.  of  which 
9  are  m.  c.  and  1 1.  c.  T-H  &  Westinghouse  systems 
Pres.  J.  Oppenhelmer,  V.  Pres.  T.  Dunn,  Sec  H.  T 
Cepuley,  Treas.  &  Business  Manager,  W.  E.  Brown 
Supt.  C  F.  Hutchlngs.  Capital,  $300,000;  authorized 
$500,000;  Bonds  $300,000.  Office,  533  Hastings  st.  W. 
10  2 

VANCOUVER,  WASH.— Columbia  Land  &  Im- 
provement Co.  3  m,  3-6  g,  30  lb  T  r,  2  c,  7h.  Pres.  J 
Gibbon,  V.  Pres.  &  Gen.  Man.  L.  M.  Hidden,  Sec.  C 
Brown,  Treas.  1st  Nat.  Bank.  Capital  $280,000.  Ad- 
dress, P.  O.  Box  44.  3  2 

VERNON,  IND  North  Vernon  &  Vernon  St.  R. 

R.  Co.  2  m,  5-2%  g,  35  lb  girder  r,  3  c,  4  h,  2  mu.  La- 
clede cars.  Pros.  S.  H.  Grlnstead.Jr.,  V.  Pres.  L.  T. 
Wllkerson,  Sec.  E.  Wagner,  Treas.  J.  O.  Cope.  Capi- 
tal $15,000.        8  3 

VICTORIA,  B.  C— National  Electric  Tramway 
&  Lighting  Co.  14  m,  4-8^  g,  40  lb  girder  &  T  r,  16  c 
of  which  14  are  m  c  and  2  t.  c.  T-H,  Edison  &  Wes- 
tinghouse systems.  Pres.  &  Gen.  Man.  D.  W.  Hig- 
glns,  V.  Pres.  T.  L.  Jones,  Sec.  C.  T.  Dupont,  Supt. 

F.  W.  McCrady.  Capital  $205  000;  authorized  $1,000,- 
000.  Office  Store  st.        9  3 

VICTORIA,  TEX — Victoria  St.  Ry.  &  Improve- 
ment Co.,  2%  m,  4  g,  20  lb.  r,  3  box  c  10  mu.  V.  Pres 

G.  A.  Levl.Sec.  J. E.  Carpenter.Supt.  C.L.Thurmond 
Capital,  $10,000;  authorized,  $25,000.     11  2 

V1NCENNBS.  IND — Citizens'  St.  Ry.  Co.  Elec 
5  m,  4-8)4  g,  40.  55  lb  T  &  girder  r,  16  c,  of  which  7  are 
m.  c.  and  »  t.  c,  2  mu.  Westinghouse  system.  Calu- 
met and  Ellis  cars.  Westinghouse  engines.  Pres. 
A.  Tlndolph,  Sec,  Gen.  Man.  &  Supt.  E.  F.  Tln- 
dolph,  Treas.  B.  G.  Hudnut.  Capital  $15,050.  Bonds 
$100,000.    Office,  16  Fair  View  ave.        8  3 


w 


WACO,  TEX  Citizens'  Ry.  Co.  Elec.  16  m,  4-8% 

g,  30,  40  &  45  lb  girder  &  T  r,  13  m.  c.  St.  Louis  cars. 
Hamilton  Engines.  Pres.  &  Gen.  Man.  H.  C.  Scott, 
Sec.  J.  L.  Brockenbrough.  Supt.  J.  L.  Griffith. 
Capital,  $350,000.  Bonds,  $350,000.  Office,  4th  & 
Washington  sts.        8  3 

Waco  Electric  Ry.  &  Lt.  Co.  10  m,  4-8}4  g,  35  lb  T 
r,  10  c,  of  which  8  are  m  c  and  2  t  c.  T-H  system 
St.  Louis  cars.  Armlngton  &  Sims  and  Sioux  City  en- 
gines. Pres.  W.  J.  Hobson,  V.  Pres.  B.  Moore,  Sec  & 
Supt.  S.A.  Hobson,  Treas.  &  Gen.  Man.  C.  W.  Hob- 
son.  Capital,  $250,000.  Bonds,  $200,000.         2  3 

WAKEFIELD,  MASS.— Wakefield  &  Stoneham 
St.  Ry.  Co.  Elec.  4  m,  4-8%  g,  50  lb  T  r,  8  c,  of  which 
4  are  m  c  and  4  t  c.  Westinghouse  system.  Pres. 
&Gen.  Man.  C.  F.  Woodwaid,  Sec.  E.  M.  South- 
worth,  Treas.  J.  F.  Shaw,  Engr.  J.  A.  Bancroft. 
Capital  $50,000.      8  3 

WALLA  WALLA,  WASH.  —  Walla  Walla 
St.  Ry.  &  Investment  Co.  4  m.  3-6  g,  30  &  35  lb  T  r, 
6  4-wheel  box  c,  24  h.  Pres.  W.  P.  Wlnans,  V 
Pres.  Miles  C.  Moore,  Sec.  J.  W.  Langdon,  Treas,, 
Supt.  &  Man.  J.  M.  Hill.  Capital  $72,000;  author- 
ized $100,000.      3  2 


WARREN,  O.— Trumbull  Electric  R.  R.  Co.  1 
m,  4S%  g,  45,  69  lb  T  &  girder  r,  7  m  c.   T-H  system. 
Pres.  H.  C.  Christy,  V.  Pres.  A.  R.  Sllllman,  Sec  & 
Treas.  E.  D.  Kennedy.  2  8 

WARREN,  PA. — Warren  St.  Ry.  Co.  2  m,  4-8J4 

g,  45  lb  T  &  girder  r,  2  m  c.  Westinghouse  system. 
New  Castle  cars.  Pres.  T.  B.  Clawson,  Sec.  J.  Roy, 
Treas.  &  Gen.  Man.  D.  H.  Slgglns.  Capital  $12,000; 
authorized  $25,000.  Office  842  Water  st.       8  3 

WASHINGTON,  D.  C— CapltoL  No.  O  St.  &  So 
Washington  R.R.  \3%  m,  4-8  g,  80  lb  girder  r,  72  c.  308 

h.  Pres.  Geo.  White,  V.  Pres.  C.  Flint,  Sec.  &  Treas 
H.  K.  Gray,  Supt.  Andrew  Glass.  Office,  3d  &  B  sts 
S.  W.        6  2 

Brightwood  Ry.  Co.  15  m,  4-8%  g,  T  &  girder  r,  1» 
c  of  which  11  are  m.  e.  and  8  t.  c.  Edison  system. 
Pres.  H.  S.  Cummlngs,  V.  Pres.  E.  O.  McNair,  Sec. 
&  Treas.  C.  P.  Williams.  Capital,  $108,500.  Bonds, 
$250,000.         5  3 

Columbia  R.  R.  Co.  6  m,  4-8%  g,  36  &  68  lb  girder 
r,  44  c,  180  h.  Pres.  W.  J.  Stephenson, V.  Pres.  E.  G. 
Davis  Sec.  &  Treas.  R.  F.  Baker,  Supt.  Theo.  J.  King, 
Capital,  $400,000.  Office,  15th  &  H  sts.,  N.  E.    6  3 

Ecklngton  &  Soldiers'  Home  Ry.  Co.  Elec  9  m, 
of  which  21,2  are  horse  and  6%  elec,  4-%  g,  80  lb 
girder  r,  39  c,  of  which  12  are  h  c,  14  m  c  and  13  t  c, 
54  h.  T-H  and  Westinghouse  systems.  Brill,  Robin- 
son and  Stephenson  cars.  Armlngton  &  Sims  and 
Ball  engines.  Pres.  H.  Munnikhuysen.  V.  Pres.  & 
Gen.  Man.  W.  H.  Schoepf,  Sec.  &  Treas.  H.  K.  Gray, 
Supt.  R.  I.  Todd.  Capital,  $352,000.  Bonds,  $129,600. 
Office,  McGill  Bldg..  908-914  G  St.,  N.  W.       8  3 

Georgetown  &  Tenalleytown  Ry.  Co.  Elec.  9}4  m 
4-8%  g,  45,  60  lb.  groove  &  T  r,  19  m.  c  T-H  system 
Brill,  Gilbert,  Jones  and  Stephenson  cars.  Pres.  M. 
W.  Offutt,  V.  Pres.R.  D.  Weaver,  Sec  &  Treas.  J. 
E.  Beall,  Supt.  &  Elecn.  J.  H.  Mills,  Capital $200,000. 
Bonds  $20,000.  Office,  Power  House,  32d  st.       6  3 

Glen  Echo  R.  R.  Co.  Elec.  6%  m,  4-8%  g,  40  lb  T  r 
8  c,  of  which  6  are  m  c  and  2  t  c.  Westinghouse  sys- 
tem. Brill  cars.  Westinghouse  and  Frick  engines. 
Pres.  Edwin  Baltzley,  V.  Pres.  F.  W.  Pratt,  Sec. 
Edward  Baltzley,  Treas.  J.  C.  Pratt,  Supt.  J.  Hanson. 
Capital,  $100,000.  Office,  Room  7  Sun  Bldg.      6  3 

Metropolitan  R.  R.  Co.  19.44  m,  4-8%  g,  62  lb 
grooved  r,  150  c,  653  h.  Pres.  &  Pur.  Agt.  W.  J. 
Stephenson,V.  Pres.  A.  A. Wilson.  Sec.  &  Treas.  Wm. 
J.  Wilson,  Supt.  R.  W.  Wilkinson.  Capital  $732,000; 
authorized  $1,000,000.  Office,  2411  P  st.  N.  W.  6  3 

Rock  Creek  Ry.  Co.  Elec.  15  m,  4-8%  g,  50.  621b  T  r 
30  c,  of  which  12  are  m.  c.  and  18  t.  c.  T-H  system 
Pres.  F.  G.  Newlands,  V.  Pres  .E.  J.  Stellwagen,  Sec 
H.  S.  Nyman,  Treas.  T.  M.  Gale,  Gen.  Man.  A.  J 
Warner.  Capital  $800,000.  Office,  1324  F.  Street 
N.  W.       11  2 

Washington  &  Arlington  Ry.  Co.  Elec.  3  m,  i-8% 
g,  50  It)  T  r,  4  m  c.  Edison  system.  Brill  cars. 
Phoenix  engines.  Pres.  D.  L.  King,  Sec.  &  Treas.  W. 
Hazlett,  Gen.  Man.  &  Supt.  W.  Chapman.  Capital 
$500,000.  Bonds  authorized  $300,000.  Office  95-96 
Corcoran  building.      1  3 

Washington  &  Georgetown  R.R.  Co.  Cable.  22  m 
4-8%  g,  80  lb  English  groove  girder  r,  389  c,  of  which 
94  are  g  c  aaa  295  t  c,  30  h.  Pres.  H.  Hurt,  v.  Pres 
J.  G.  Parke,  Sec.  &  Treas.  C.  M.  Koones,  Gen.  Supt 
C.  C.  Sailer,  Engr.  D.  S.  Carll.  Capital,  $500,000. 
Bonds,  $3,500,000.    Office,  3,222  M  St.  6  3 

WASHINGTON,  PA. — Washington  Electric  St 
Ry.  Co.  Elec.  3%  m,  5-2%  g,  45  lb  girder  r,  5  m.  c 
Westinghouse  system.  Pres.  A.  E.  Towusend,  Sec. 
J.  F.  Brlstor,  Treas.  Brit  Hart,  Supt.  F.  G.  Marshall. 
Capital  $40,000;  authorized  $60,000.  Bonds  $8,000.  8  3 

WATERBURY,  CONN.  —  Waterbury  Traction 
Co.  6)4  m,  4-8ys  g,  40  lb  T  r,  27  c,  of  which  15  are 
4-wheel  box  &  12  4-wheel  open,  125  h.  Brill,  Lewis 
&  Fowler  and  Stephenson  cars.  Pres.  D.  S.  Plume, 
Sec.  A.  M.  Young,  Treas.  J.  R.  Smith,  Supt.  &  Gen. 
Man.  E.  A.  Bradley.  Capital  $50,000;  authorized 
$1,000,000.   Bonds  $50,000.      8  3 

"WATERLOO,  I A  Waterloo  St.  Ry.Co,    2  m,  3 

g,  32,  35  lb  T  r,  3  c,  8  h.  Pres.  J.  E.  Sedgwick,  V.  Pres 
a  A.  Whitney,  Sec.  &  Treas.  A.  A.  Hungerford 
Capital,  $40,000.  Office,  181^  Bridge  St.     8  3 

WATERLOO,  ONT.— Berlin  &  Waterloo  St.  Ry 
Co.  2%  m,  4-8)4  g,  25  &  30  lb  flat  &  T  r,  8  c,  16  h. 
Pres.  &  Treas.  Thos.  M.  Burt,  Sec.  Alex.  Millar. 
Office,  Waterloo.  Capital,  $40,000.  Bonds  $20,000.  8  3 

WATERLOO,  N.  Y.— See  Seneca  Falls,  N.  Y. 

WATERTOWN,  S.  DAK.— Watertown  &  Lake 
Kampeska  Ry.  Co.  Dummy.  5)4  m,  4-8)4  g,  30  lb  T  r 
2  m.  c.  Pres.  &  Gen.  Man.  Charles  Joscelyne,  Sec 
R.  B.  Spicer.  Office,  Kemp  ave.  &  Oak  st.     a  3  1 

WATERTOWN,  N.  Y.— Watertown  St.  Ry.  Co 
Elec.  6  m,  4-8)4  g,  50  lb  girder  &  T  r,  19  c,  of  which 
11  are  m  c,  and  8  t  c.  Edison  system.  Stephenson 
cars.  Pres.  J.  O.  Thompson,  V.  Pres.  C.  A.  Star- 
buck,  Sec.  &  Treas.  G.  S.  Goodale,  Gen.  Man.  & 
Supt.  G.  W.  Adams.  Capital  $40,000.  Bonds  $75,000. 
Office,  172  Main  St.        10  3 

WATERVILLE,  ME.— Watervllle  &  Fairfield 
Ry.  &  Lt.  Co.  Elec.  5m,  4-8^  g,  35  lb  T  r,  8  c,  of 
which  3  are  m  c  and  5  t  c.  Westinghouse  system 
Pres.  &  Gen.  Man.  A.  F.  Gerald,  Sec.  H.  M.  Heath 
Treas.  H.  D.  Bates.  Capital,  $300,000.  Bonds,  $175,000 
Office,  Fairfield.     9  2 
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WAXAHAOHIE,  TEX.- Waxahachle  St.  Ry  Co 
2  m,  4-8%  g,  2-i  lb  T  r,  3  c,  16  h.  Pres.  T.  A.  Ferris,  V 
Pres.  W.  F.  Lewis,  Sec,  Treas.  &  Gen.  Man.  O 
Goodwin.  Capital,  $24,000.     8  3 

Lake  Park  St.  Ry.  Co.  2  m,  4-8%  g,  20  lb  T  r,  4  c 

14  mu.  Pres.  &  Gen.  Man.  J.  F.  Strickland,  V.  Pres. 
W.  F.  Lewis,  Sec.  J.  F.  Philips,  Treas.  W.  G.  Wil- 
liams, Supt.  W.  J.  Stevenson.  Capital,  $a,000;  au- 
thorized, $20,000.      8  3 

WEATHERFORD,  TEX. — Weatherford  City  & 
Suburban  R.  R.  Co.  3%  m,  4-8*6  g,  16  &  20  lb  T  r 
6c,  17  mu.  Pres.  G.  P.  Levy,  Supt.  S.  E.  WlUbanks. 
Capital,  $100,000.     8  3 

WEBB  CITV,  MO.— Southwest  Missouri  Elec; 
trie  Ry.  Co.  Connecting  Joplln,  Webb  City,  Carter- 
vllle  and  Prosperity  10  m,  4-8%  g,  48, 75  lb  T  &  girder 
r,  12  c.  T-H  and  Westlnghouse  systems.  Laclede  cars, 
Cooper  engines.  Pres  A.  H.  Rogers,  V.  Pres.  E.  Z. 
Wallower,  Sec.  &  Treas.  W.  M.  Donaldson,  Supt,  J. 
M.  Maret.  Capital,  $500,000.  Bonds,  $100,000  au- 
thorized, $200,000.      10  3 

WEST  BAY  CITY,  MICH.— (See  Bay  City, 
Mich.) 

WEST  CHESTER,  PA.— West  Chester  St.  Ry 
Co.  Elec.  6  m,  5-2%  g,  9  c,  of  which  5  are  m.  c.  and 
4 1.  c.  Edison  and  Westlnghouse  systems.  Brill  cars. 
Pres.  W.  M.  Hayes,  Sec.  W.  S.  Harris,  Treas.  F.  W. 
Wollerton.  Capital,  $60,000.  Bonds  $30,000.  6  3 

WEST  NEWTON,  MASS.— Newton  St.  Ry.  Co 
Elec.  8i£  m,  4-8%  g,  45,  56  lb  T  r,  31  c,  of  which  27  are 
m  c  and  4  t  c.  T-H  system.  Jones,  Holllngs  and 
Newburyport  cars.  Pres.  H.  B.  Parker,  v.  Pres.  E. 
Stearns,  Sec.  J.  C.  Lane,  Treas.  C.  W.  Smith,  Supt. 
F.  G.  L.  Henderson.  Capital  $125,000;  Bonds  $100,000 
Office,  West  Newton,  Mass.       8  3 

WEST  SUPERIOR,  WIS.  —  Superior  Rapid 
Transit  Ry.  Co,  Elec.  26  m,  3-6g,  35  lb  T  r,  35  c,  of 
which  25  are  m  c  and  10 1  c.  T-H  system.  Pres.  & 
Gen.  Man.  S.  T.  Norvell,  Treas.  F.  W.  Hanson.  Capi- 
tal, $1,000,000.        8  3 

WESTPORT,  CONN.— Westport  &  Saugatuck 
Horse  R.  R.  Co .  \%  m,  4-8  g,  40  lb  r,  4  c,  6  h .  Pres . 
A.  S.  Hurlbutt,  Sec.  and  Treas.  B.  L.  Wood  worth 
Supt  A.  F.  Downes.     3  2 

WHEELING,  W.  VA.— Wheeling  Ry.  Co.  Elec. 

15  m,  5-2  g,  35,  78,  ^5  lh  girder  r,  52  c,  of  which  35 
are  m  c  and  17  t  c.  T-H  system.  Pres.  J.  Jacob, 
Sec.  Frank  P.  Hall,  Supt.  A.  M.  Jolly.  Capital, 
$700,000.      5  3 

Wheeling  &  Elm  Grove  R.  R.  Dummy.  8*6  m, 
4-8%  g,  6o  id  T  r,  23  c,  of  which  20  are  pass.  c,2  freight 
c  and  1  baggage  c,  4  Baldwin  motors,  1  h.  Pres.  A. 
Reymann,  Sec.  &  Treas  J.  Roemer,  Gen.  Man.  H.  E. 
Welsgerber  Capital,  $250,000;  authorized,  $300,000. 
Office,  16th  st     6  3 

WHITMAN,  MASS.— (See  Brockton,  Mass.) 

WICHITA,  KAN.— Wichita  Electric  Ry.  &  Lt. 
Co.  25  m,  4-8&  g,  35  &  46  10  T  &  Johnson  r,  30 
c,  of  which  22  are  m  c  and  8  t  c.  T-H  system. 
Pres.  C.  E.  D  us  tin,  V.  Pres.  A.  T.  Batchelder,  Sec. 
&  Gen  Man.  J.  W.  O'Neill.  Treas.  G.  A.  Litchfield, 
Supt.  F.  vv.  Sweet.  Capital,  $450,000.  Office,  100 
W.  Douglas  Ave.      6  3 

WII.KESBARRE,  PA.— Wllkesbarre  &  Kings- 
ton Pass.  R.  R.  4  m,  5-2  g,  35  lh  tram  r,  12  box  c,  24  h 
Pres.  J.  J.  Patterson,  Sec.  &  Treas.  J.  Graham. 
Capital,  $100,000.  Leased  to  Wyoming  Valley  Trac- 
tion Co.     3  2 

Coalville  Passenger  R.  R.  Co.  2%  m.  4-8%  g,  24  lb 
tram  &  T  r,  4  c,  20  h.  Pres.  J.  J.  Patterson,  Sec.  & 
Treas.  J.  Graham.  Capital,  $62,375.  Leased  to 
Wyoming  Valley  Traction  Co.     7  2 

Nantlcoke  St.  Ry.  Co.  Elec,  8  m,  4-8*6  S.  40  lb.  T  r 

6  m.  c.  Short  system.  Pres.  J,  J.  Patterson,  Sec.  & 
Treas.  J.  Graham.  Leased  to  Wyoming  Valley  Trac- 
tion Co.        7  2 

Plttston  St.  Car  Co.  IX  m,  5-2  g,  42*6  lh  flat  r,  i 
4- wheel  box  c,  6  h.  Pres.  J.  J.  Patterson,  Sec.  & 
Treas.  J.  Graham.  Capital,  $10,000.  Leased  to 
Wyoming  Valley  Traction  Co.      7  2 

Plttston,  Mooslc  &  Pleasant  Valley  Ry.  Co.  Elec 

7  m,  4-8%  g,  40  lb.  T  r,  4  m.  c.  Short  system.  Pres 
J.  J.  Patterson,  Sec.  &  Treas.  J.  Graham.  Leased 
to  Wyoming  Valley  Traction  Co.         7  2 

Plymouth  St.  Ry.  Co.  Elec.  4  m,  4-8%  g,  40  lb.  T  r 
6  m.  c.  Short  system.  Pres.  J.  J.  Patterson,  Sec 
&  Treas.  J.  Graham.  Leased  to  Wllkesbarre  &  Wy- 
oming Valley  Traction  Co.        7  2 

West  Plttston  &  Wyoming  St.  Ry.  Co.  Elec.  20% 
m,  4-8*6  %■>  40  lb.  T  r,  4  m.  c.  Short  system.  Pres 
J.  J.  Patterson,  Sec.  &  Treas.  J.  Graham.  Leased 
to  Wyoming  Valley  Traction  Co.        7  2 

Wllkesbarre  &  Suburban  St.  Ry.  Co.  Elec.  7%  m 
6-2%  g,  52  lb  girder  r,  9  4-wheel  box  c,  17  motors 
Edison  system.  Pres.  M.  B.  Williams,  V.  Pres.  C.  A 
Miner,  Sec.  E.  H.  Chase,  Treas.  C.  Walter,  Supt.  & 

Gen.  Man.  ;  Capital  $100,000.  Leased 

to  Wyoming  Valley  Traction  Co.       7  2 


Wllkesbarre  &  West  Side  Ry.  Co.  Elec.  3%  m,  4-8*6 
g,  35  45  &  56  lb  T  &  girder  r,  5  c,  of  which  3  are  box 
&  2  open.  Edison  system.  Pres.  J.  J.  Patterson,  Sec 
&  Treas.  J.  Graham.  Leased  to  Wyoming  Valley 
Traction  Co.     7  2 


Wllkesbarre  &  Wyoming  Valley  Traction  Co.  40% 
m,  of  which  8%  are  horse  and  31%  elec.  18  m  c,  Short 
system.  Pres.  is.  F.  Myers,  Sec.  W.  G.  Eno,  Treas. 
&  Gen.  Man.  J.  Graham,  Supt.  J.  H.  Gibson.     1  3 


WILLIAMSPORT.  PA.— WllllamsportPass.  Ry. 
Co.  Elec.  7%  m,  4-8%  g,  60  lb  c  b  r,  10  m  c.  Westing- 
house  system.  Pres.  H.  R.  Rhoads,  Sec.  J.  F.  Starr 
Treas.  John  Lawshe,  Supt.  H.  C.  Young.  Capital 
$250,000.    Office  760  W.  4th  St.         8  3 


WIELIAMSVILLE,  N.  Y.— Buffalo  &  Williams 
vllle  Ry.  Co.  Elec.  4%  m,  4-8*6  g.  56,  66  lb  T  &  gir- 
der r,  4  c,  of  which  12  are  m  c  and  2 1  c.  T-H  system. 
Noye  engines.  Pres.  L.  F.  W.  Arend,  V.  Pres.  Gen. 
Man.  &  Supt.  J.  Chalmers,  Sec.  S.  H.  Cowles,  Treas. 
L.  L.  Grove.  Capital,  $75,000  6  3 


WILMINGTON,  DEE.— Front  a  Union  St.  Pass. 
Ry.  Co.  (Operated  by  Wilmington  City  Ry.)  IX  m, 
5-2  g,  32  &  63  lb  tram  &  girder  r,  10  c,  80  h.  Pres. 
F.  B.  Colton,  Sec  &  Treas.  F.  L.  Kurtz.  Capital 
$50,000.  Office,  Front  &  Union  sts.     2  3 


Wilmington  City  Ry.  Co.  Elec.  16.75  m,  of  which 
1  Is  horse  and  12.75  elec,  5-2  g,  47,  52,  64,  91  lb 
girder  &  tram  r,  64  c,  of  which  12  are  h  c,  40  m  c  and 
10  t  c,  16  h.  Edison  &  Westlnghouse  systems.  Pres 
P.  Lea,  V.  Pres.  W.  Saulsbury,  Sec,  &  Gen.  Man. 
W.  S.  Heger,  Treas.  C.  G.  Blandy.  Office.  Delaware 
ave.  &  Dupont  st.    11  2 


WILMINGTON,  N.  C— The  Wilmington  St. 
Ry.  Co.  Elec.  5*6  m,  of  which  1*6  m  is  steam  and 
4  elec.  4-8*6  g,  45,  60  lb  T  &  girder  r,  12  m  c.  T-H 
system.  Pres.  C.  A.  Lleb,  V.  Pres.  &  Gen.  Man. 
J.  H.  Barnard,  Sec.  B.  F.  O'Connor,  Treas.  J.  G. 
White,  capital,  $100,000;  authorized.  $300,000.  Office 
29  Broadway,  New  York.        8  3 


WINDSOR,  ONT. — Windsor  Electric  St.  Ry.  Co. 
1%  m,  3-6  g,  25  lb  T  r,  1  motor,  4  c,  9  n.  T-H  system. 
Steam  power.  Pres.  W,  M.  Boomer,  Sec.  &  Treas.  M. 
A.  S.  Boomer.  Offlce,cor.  Mercer  &  Sandwich  sts. 
W.        11  2 

Sandwich,  Windsor  &  Amherstburg  Ry  Co.  Elec 
10  m,  4-8*6  g.  56  lb  girder  &  T  r,  14  c,  of  which  10 
are  m.  c.  and  4  t.  c.  Westlnghouse  system.  Brill, 
Laclede,  Ottawa  and  St.  Louis  cars.  Brown  &  Robb 
engines.  Pres.  J.  Coventry,  V-Pres.  G.  M.  Hendrlx, 
Sec.  &  Treas.  W.  I.  Pulling,  Supt.  R.  Canfleld.  Cap- 
ital, $315,000 ;  authorized  $500,000.        9  3 


WINFIEED.  KAN.— Union  St.  Ry.  Co.   5  m,  4 
g,  16-20-35  lb  T  &  Johnson  r,  5  c,  20  mu.  Pres.  Wm 
Matthewson,  Sec.  W.  J.  Kennedy,  Treas.  Geo.  M 
Robinson,  Gen.  Man.  C.  Ferguson.  Capital  25,000 
2  3 

WINNIPEG,  MAN  The  Winnipeg  St.  Ry.  Co. 

Elec.  9  m,  of  which  5  are  horse  &  4  elec,  4-8*6  g,  35- 
40lb  r,  23  c,  of  which  15  are  h  c,  5  m  c  and  3 1  c,  80  h. 
Edison  system.  Pres.  Jas.  Austin,  Sec.  &  Man. 
Aloert  W.  Austin,  Supt.  Geo.  A.  Young.  Capital 
$100,000.      1  3 

WINONA,  MINN.— Winona  City  Ry.  Co.  (Owned 
by  Winona  General  Electric  Co.)  Elec.  4  m,  4-8%  g, 
401br,  7  m  c  T-H  system.  Pres.  G.  C.  Duffie, 
Sec.  &  Treas.  W.  H.  Moore.  Office,  403  Sibley  St.,  St. 
Paul.       3  3 

WINSTON,  N.  C— Winston-Salem  Ry,  &  Elec. 
Co.  (Operated  and  leased  hy  Twin  City  Construc- 
tion Co.)  7  m  4-8*6  g>  45  lb  Johnson  girder  r,  12  c,  of 
which  9  are  m  c  and  3  t  c.  Edison  system.  Brill 
cars.  Ball  engines.  Pres.  J.  H.  McClement,  V.  Pres. 
F.  J  Sprague,  Sec.  &  Treas.  R,  G.  Day,  Asst.  Sec.  & 
Treas.  W.  H.  Barham,  Supt.  &  Elec'n.  F.  W.  Mc- 
Clement. Capital,  $150,000.  Bonds,  $200,000.      8  3 


WOODLAND,  CAL  Woodland  St.  Ry.  Co.  1 

m,  3  g,  30  lb  T  r,  3  c,  3  h.  Fres.  T.  Ross,  V.  Pres.  G 
D.  Flske,  Sec.  L.  W.  Hilllker,  Treas.  T.  Armstrong 
Gen.  Man.  M.  McCutcheon,  Supt.  J.  D.  Lawson. 
Capital  $30,000.      9  3 

WOONSOCKET,  R.  I.— Woonsocket  St.  Ry.  Co. 
6.65  m,  4-8%  s,  35  to  50  lh  T  r,  16  c,  62  h.  Pres. 
J.  P.  Ray,  Treas.  W.  Whittlesey,  Gen.  Man.  J. 
M.  Kllngelsmlth.  Capital  $24,000;  authorized  $100,- 
000.   Bonds,  $59,000.      10  2 

WORCESTER,  MASS  Worcester  consoli- 
dated St.  Ry.  Co.  (Controlled  by  Worcester 
Traction  Co.)  24  m,  of  whlcii  21  are  horse  and 
3  elec.  4-8*6g,  36,  45,  50  lb  flat,  T  and  Johnson  girder 
r,  107  c,  of  which  96  are  h  c  and  11  m  c,  474  h.  Pres. 
Chas.  B.  Pratt,  Treas.  A.  H.  Stone,  Gen.  Man.  J.  N. 
Akarman.  Capital,  $700,000.  Bonds,  150,000.  Office, 
15  Market  St.      3  3 


North  End  St.  Ry.  Co.  Elec.  5  m,  4-8%  g,  45,  55, 
6".  lb  T  r,  12  c,  of  which  n  are  m.  c.  and  1  t.  c. 
Westlnghouse  system.  Jones,  Lewis  &  Fowler  and 
Stephenson  cars.  Pres.  &  Gen.  Man.  W.  P.  Searls, 
V.  Pres.  G.  A.  Barnard.  Sec.  G.  F.  Barnard,  Treas.  G. 
A.  smith,  Supt.  C.  L.  West.  Capital,  $80,000;  author- 
ized, $110,000.        6  3 

Worcester  &  Mlllbury  St.  Ry.  Co.  Elec.  4-8*6  g,  TO 
lb  girder  &  T  r,  14  c,  of  which  8  are  m  c  and  6  t  c. 
T  11  system.  Pres.  S.  Wlnslow,  Sec.  &  Treas.  T.  T 
Robinson,  Supt.  J.  B.  Gorman.  Capital,  $150,000.  9  3 


Worcester  &  Shrewsbury  St.  Ry.  Co.  3,300  ft. 
4-8%  g,  58  lb  T  r,  2  m  c.  Edison  system.  Lewis  & 
Fowler  cars.  Pres.  &  Treas.  H.  H.  Blglow,  Supt.  L 
E.  Blglow.  Capital  $20,000.  Office  19  Foster  st.  2  3 


Worcester,  Leicester  &  Spencer  St.  Ry.  Co.  Elec. 
13  m,  4-8*6  g,  48  lb  T  r,  26  c,  of  which  23  are  m.  c. 
and  8  t.  c.  T-H  &  Detroit  systems.  Pres.  &  Gen.  Man 
S.  Wlnslow,  Treas.  &  Clerk.  T.  T.  Robinson,  Supt.  J. 

B.  Gorman.  Capital  $250,000.     9  3 

Worcester  Traction  Co.  Pres.  E.  J.  Moore,  Sec.  T. 

C.  Barr,  Treas.  C.  F.  Stevens,  Gen.  Man.  J.  N.  Akar- 
man. Capital  $5,000,000.  Bonds  $160,000.      4  3 

WYMORE,  NEB.— Wymore  &  Blue  Springs  Ry. 
Co.  3j<  m,  3-6  g,  22  lb  T  r,  4  4-wheel  box  c,  10  h 
Pres.  J.  H.  Reynolds,  V.  Pres.  Ben.  Reynolds,  Sec 
&  Treas.  E.  P.  Reynolds,  Jr.,  Supt.  T.  Bauman,  Gen 
Man.  O.  P.  Newbranch.  Capital,  $36,700;  authorized 
$50,000.         6  2 

Y 

YARMOUTH,  N.  S.—  Yarmouth  St.  Ry.  Co.  2  m, 
4  g,  45  lb  T  r,  5  c.  of  which  2  are  m  c  and  3  t  c.  Edi- 
son system.  Pres.  R.  Cale,  V.  Pres.  W.  D.  Lovltt, 
Sec,  Treas.  &  Gen.  Man.  B.  B.  Law,  Supt.  J.  W. 
Burton.  Capital  $40,000;  authorized,  $100,000.  1  3 

YONKERS.  N.  Y.— Yonkers  St.  Ry.  Co.  Elec. 
7%  m,  4-8%  g,  42-48  lb  r,  14  c,  of  which  12  are  m  c  and 
2 1  c,  88  h.  Elckemeyer  system.  Pres.  C.  H.  Mon- 
tague. Capital,  $200,000.        2  3 

YORK,  PA.— York  St.  Ry.  Co.  7  m,  4-8*6  g,  45.  70 
lb  girder  &  T  r,  21  c,  of  which  15  are  m  c  and  6  t  c. 
T-H  system.  Brill  and  Lamokln  cars.  Pres.  &  Gen. 
Man.  W.  H.  Lanlus,  V.  Pres.  D.  K.  Trimmer,  Sec.  G. 
S.  Schmidt,  Treas.  G.  Hersh,  Supt.  C.  E.  Long.  Capi- 
tal, $138,000;  authorized,  $200,000.  Office,  27  E.  Mar- 
ket St.      8     3  " 

YOUNGSTOWN,  O.— Youngstown  St.  Ry.  Co. 
Elec.  10*6  m,  4-8*6  g.  48,  70  lb  Johnson  r,  29  c,  of 
which  22  are  m  c.  and  7  t.  c.  Edison  and  Sperry 
systems.  Pres.  James  Parmelee,  V.  Pres.  H.  M. 
Garllck,  Sec,  Treas.,  Gen.  Man.  &  Supt.  F.  W. 
Brown.  Capital  $500,000.  Bonds,  $300,000.       8  3 

Z 

ZANESVILLE,  O  Zanesvllle  St.  Ry.  Co.  Elec 

8  m,  5-2*6  g,  48*6,  50  lh  girder  &  T  r,  21  c,  of  which 
11  are  m  c  and  10  t  c.  Edison  system.  Lamokln 
cars.  Pres.  A.  L.  Conger,  V.  Pres.  F.  M.  Atterholt, 
See.  F.  A.  Wilcox,  Treas.  &  Gen.  Man.  F.  A.  Selber- 
llng,  Supt.  A.  H.  Johnson.  Capital  $200,000.  Bonds 
$180,000.         2  3 


PROJECTED  ROADS. 


A 

ASHLAND,  WIS.— Belt  Line  Association.  Pres. 
J.  W.  Cochran,  V.  Pres.  T.  Bardon,  Sec.  &  Treas.  R. 
C.  Heydlauff.     n       5  3 

B 

DEEDING,  MICH.— Beldlng  St.  Ry.  &  Imp.  Co. 
Steam.  2%  m.  4  8%  g,  40  lb  r.  Pres.  &  Gen.  Man.  B. 
Stone,  V.  Pres.  M.  J.  Demorest,  Sec.  E.  R.  Hale, 
Treas.  G.  S.  Rosefelt.  Capital,  $6,000;  authorized, 
$20,000.      2  3 

BELFAST,  ME.— Belfast  St.  Ry.  Co.  N.  F. 
Houston,  Pres.,  Belfast;  J.  H.  Quimby,  Clerk  & 
Treas.        8  3 

BOONSBORO,  MD.  —  South  Mountain  Elec- 
tric Ry..  St.  &  Power  Co.,  of  Boonsboro.  3  m,  4-8% 
g,  80  lb  T  r.  Pres  G.  W.  Jacobs,  V.  Pres.  C.  H. 
Young,  Sec.  G.  A.  Davis,  Treas  C.  E.  Schafer.    11  3 

BOSTON,  MASS.— Boston  &  Winthrop  St.  Ry. 
Co.  Elec.  3%  m,  4-8%  g,  50  lb.  T  r,  4  c.  Pres.  L. 
Pilngst,  Sec.  W.  Goodwin,  Treas.  M.  E.  Clemons. 
Capital,  $35,000.  Office,  53  State  St.,  No.  807.   6  3 

BRAINTREE,  MASS — Bralntree  Street  Ry.  Co 
4.15  m.   Pres,  F.  A.  Hobart,  Treas.  J.  T.  Stevens 
7  2 

BROOKLYN,  N.  Y.— Twenty-third  St.  Ferry  & 
Newtown  R.  R.  Co.  Pres.  H.  B.  Scharman,  Sec  & 
Treas.  F.  Jenkins,  n  13 


c 

CANFIEED,  O.— Canfleld  &  Youngstown  Elec. 
Ry.  Co.  Pres.  J.  R.  Johnson,  V.  Pres.  S.  Ewlng,  Sec. 
J.  C.  Ewlng,  Treas.  A.  Dickson.        n     6  3 

CHAM BERSBURG,  PA. — Chambersburg  Elec- 
tric St.  Ry  Co.  6  m.  5-2%  g,  50  lb.  girder  r,  8  c,  of 
which  5  are  m  c  and  3  t  c.  Capital,  $50,000.  Address 
Albert  E.  Hay,  Altooua,  Pa.     4  3 

CHICAGO,  ILL. — Hammond  &  Chicago  Electric 
&  St.  Ry.  Co.  17  m,  4-8%  g,  60  lb  girder  r,  15  m  c. 
Westlnghouse  system.  Pres.  W.  H.  Fitzgerald,  V. 
Pres.  C.  F.  Griffin,  Sec.  &  Treas.  L.  Silverman,  Gen. 
Man.  C.  E.  Loss.  Capital,  $200,000.  Office,  621  Pull- 
man Bldg. 

COLUMBIA,  PA.— Columbia  &  Washington  St. 
Ry.  Co.  Elec.  4  m,  5-2%  g,  6  m  c.  Pres.  A.  J. 
Kauffman,  V.  Pres.  W.  H.  Grler,  Sec.  B.  Kauffman, 
Treas.  J.  W.  Yocum,  Supt.  H.  C.  Young.  Capital, 
$10,000;  authorized,  $100,000.        9  3 

COLUMBUS,  o.— Columbus  Central  Ry.  Co.. 
Elec.  38  m,  4-8*6  g,  60  70  lb  r.  Pres.  M.  H.  Nell, 
V.  Pres.  T.  A.  Simons,  Sec.  J.  F.  Barry,  Gen.  Man.  G. 
W.  Meeker.  Capital,  $500,000.  To  be  constructed 
In  Spring  of  1891.      11  3 
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Worthington,  Cllntonville  &  Columbus  St.  Ry.  Co. 
Elec.  4  m,  4-8)^  g,  45  lb  T  r,  5  m  c.  Pres.  O.  W. 
Aldrich,  V.  Pres.  J.  M.  Mllue,  Sec.  R.  M.  Weaver, 
Treas.  H.  C.  Cooke.  Capital,  $40,000. 

CONNERSVILLE,  IND.— Connersvllle  St.  Ry. 
Co.  Elec.  f  m.  Pres.  J.  U.  McFarlan.  5  3 

CORAOPOLIS,  PA.— Pittsburgh,  Neville  Island 
&  Coraopolls  Ry.  Co.  Elec.  8  m,  5-2  g,  601bT& 
girder  r,  8  m  c.  Pres.  J.  W.  Arras,  Sec.  M.  D.  Row- 
land, Treas.  J.  D.  Shanks.        5  2 


DEDHAM,  MASS.— Norfolk  Suburban  St.  Ry. 
Co.  Elec.  8  m,  4-8%  g,  50  lb  T  r,  5  c.  Gen.  Elec. 
system.  Morse  cars.  Pres.  J.  R.  Bullard,  Sec.  Treas. 
&  Supt.  T.  T.  Robinson,  Engr.  E.  Wortlilngton,  Jr. 
Capital,  $75  000.  To  be  opened  May,  1894      9  3 

DUNDEE,  ILL.— Dundee  Rapid  Transit  Co. 
Pres.  E.  C.  Hawley.     n     11  3 


ELDORADO  SPRINGS,  MO.  —  Eldorado 
Springs  &  Nevada  Dummy  R.  R.  22  m,  4-8%  g,  40  lb 
r,  8  c,  2  motors.  To  be  built  soon  as  possible.    8  2 

EVERETT,  WASH.— Everett  Electric  Ry.  Co. 
7  m.  Engr.  Leo  Dalt. 


FONDA,  N.  Y. — Fonda  &  Pultonvllle  Electric  R. 
R.  Co.  (Extension  of  Cayadutta  Elec.  R.  R.)  l  m. 
Pres.  J.  Shanahan,  Sec.  C.  Rlckard.  Capital,  $100.- 
000.        2  3 


GALT,  ONT. — Gait  &  Preston  St.  Ry.  Co.,  Ltd. 
Pres.  T.  Todd,  V.  Pres.  R.  G.  Cox,  Sec.  &  Treas.  W. 
Lutz. 

GREENCASTLE,  IND  —  %M  m,  4-8%  g,  40-50  lb 
T  r,  3  m.  c.  Pres.  J.  W.  Welk.  See.  &  Treas.  P.  G. 
Gllmore.       7  3 

H 

HAMILTON,  ONT.— Hamilton  Radial  Electric 
Ry.  Co.  130m,  4-8%  g,  60  lb  r,  80  c,  of  which  30  will 
be  m.  c.  Officers  C.  M.  Counsell,  W.  J.  Copp,  J. 
Patterson,  J.  H.  Tllden,  N.  Dyment,  A.  Zimmerman, 
W.  A.  Wood,  T.  Patterson,  Jr.  Capital  $2,000,000. 
Commenced  December  1892,  to  be  finished  In  fall, 
1893.  Power  to  be  obtained  frofh  Niagara  Falls.  112 

Hamilton,  Grlmbsy  &  Beamsvllle  Elec.  Ry.  Co. 
Pres.  C.  J.  Myles,  V.  Pres.  J.  T.  Mlddleton,  Sec.  A. 
Rutherford. 

HAVERHILL,  MASS.— Haverhill,  Georgetown 
&  Danvers  R.  R.  Go.  Address  Hamilton  L.  Perkins. 
9  3 

HAZLETON,  PA.-Hazleton  &  Suburban  Street 
Ry.  Co.  Elec.  20  m,  4-8^  g,  60  lb  r.  Westlnghouse 
system.  Pres.  A.  Markle,  Supt.  &  Engr.  J.  E.  Giles. 
Capital  $100,000.  Under  construction.     3  3 

HOOPESTON,  ILL.— Hoopeston  St.  Ry.  Co.  5  m 
4-8^6  g.  8  c,  20'  h.  Pres.  &  Man.  D.  Wallace,  V.  Pres. 
W.  R.  Clark,  Sec  *  Treas.  J.  H.  Dyer.  Capital,  $50,- 
000.  To  be  finished  January  1,  1894.        9  3 

HOOSICK  FALLS,   N.  Y  HOOSlck  Ry.  Co. 

Elec.  5  m,  4-8%  g,  50  lb.  T  r.  Pres.  W.  M.  Holmes,  V. 
Pres.  J.  Buckley,  Sec.  &  Gen.  Man.  C.  B  Story, 
Treas.  G.  C.  Moses  Capital  authorized  $60,000. 
Office,  60  Classic  St.        12  3 

HOUSTON,  TEX.— Houston  Rapid  Transit  Co 
Elec.  17  m,  4-8J^  g,  56  lb  girder  and  T  r,  20  c.  V.  Pres 
&  Gen.  Man.  H.  T.  D.  Wilson.   Capital,  $300,000.  7  2 

HULL,  MASS.— Hull  St.  Ry.  Co.  4  m  C  T-H 
system.     12  2 


INDIANAPOLIS,  IND.— Indlanopolls  &  Martins- 
ville Electric  Ry.  Co.  30  m,  4-8)4  g,  60  lb.  r,  40  c. 
Pres.  J.  Stevenson,  V.  Pres.  O.  Matthews,  Sec.  E.  F. 
Branch,  Gen.  Man.  H.  A.  Smock.  Capital,  $500,(00. 
Address  Lock  Box  522.        5  3 


JUNCTION  CITY  KAN.— Junction  City  &  Fort 
Riley  St.  Ry.  Co.  Elec.  6  m.  Pres.  J.  Eddy,  Gen 
Man.  G.  W.  Harris.  Capital,  $200,000.     7  2 


KEENE,  N.  H.— Keene  Electric  Ry.  Co.  Pres.  E. 
F.  Lane,  Treas.  A.  Litchfield,  Audr.  D.  R.  Cole,  n 
5  3 

KINGSTON,  N.  Y.— Colonial  City  Electric  Ry. 
Co.  6m,4-8}^g,  62  lb  r,  6  m.  Pres.  E.  H.  Loughran, 
V.  Pres.  W.Goodwin,  Sec.  N.  C.  Powelson,  Treas. 
F  Swift.   Capital,  $175,000.         6  3 


LANCASTER,  PA.— Lancaster  &  Lltitz  Ry.  Co. 
Elec.  8  m,  5-214  g,  Pres.  J.  A.  Coyle,  Sec.  &  Treas.  J. 
E.  Ackley.     8  2 

M 

McKEESPORT,  PA.— The  Dravosburgh,  Men- 
delssohn &  Elizabeth  Electric  St.  Ry.  Co.  7%  m 
5-2%  g,  56  lb  girder  r,  16  m  c.  Pres.  H.  H.  Saraney 
Sec.  J.  A.  Skelley.  Capital,  $100,000.  Office,  510 
Locust  st.        10  2 


MAUCH  CHUNK,  PA.— Carbon  County  Electric 
Ry.  Co.  Pres.  A.  B.  Clemmer.  Office  14  Chamber  of 
Commerce  :33  S.  2d  St.  Philadelphia.     11  2 

MIDDLETOWN,  DEL. — Odessa  &  Mlddietown 
Elec.  Ry.  Co.  4  m.  Pres.  W.  Taylor,  Sec.  &  Gen. 
Man.  W.  R.  Polk,  Treas.  J.  T.  Corbitt.  Capital, 
$100,000.        9  3 

MIDDLETOWN,  N.  Y. — Mlddietown  -  Goshen 
Traction  Co.  10  m,  4-8^  g,  50,  90  lb  T  &  girder  r. 
Pres.  J.  C.  Hlnchcllff,  Vlce-Pres.  M.  J.  Wlghtman, 
Sec.  E.  G.  Wlghtman,  Treas.  &  Gen.  Man.  W.  B. 
Rockwell.  Capital,  $100,000.  To  be  operated  about 
June  1, 1894.        9  3 

MIDDLETOWN,  o.— Mlddietown  Electric  Power 
&  Ry.  Co.  5)4  m,  4-8}4  g,  35,  45  lo  T  &  girder  r,  6  m  c 
Pres,  C.  T.  Goldman,  V.  Pres.  G.  C.  Jacoby,  Sec.  J. 
M.  Iseminger,  Treas.  W.  O.  Banutz.  Gen.  Man.  W. 
P.  Noble.  Capital,  $100,000.  To  be  built  in  1894.  9  3 


N 


NEW  ALBANY,  IND  Glen  View  Park  Ry.  Co 

Elec.  3%  m,  4-8%  g,  45,  56  lb.  T  &  girder  r.  Pres.  J 
Peters  Jr.  Sec.  E.  B.  Stotsenburg.  Office  120  Pearl 
St.        10  2 


NEW  GLASGOW,  N.  S  New  Glasgow  Electric 

Co.  Ltd.  8%  m.  4-8%  g,  60  lb  T  r,  8  c,  of  which  4  are 
m  c  and  4  t  c.  Pres.  J.  L.  Jennison,  Sec.  &  Treas. 
H.  V.  Jennison,  Gen.  Man.,  Supt.  &  Elec'n.  F.  A. 
Bowman.  Capital  $50,000.        9  2 


OCEAN  CITY,  N.  J.— Ocean  City  Electric  Ry 
Co.  2  m,  4-8}4  g,  53  lb  girder  r,  4  m  c.  T-H  system 
Ball  and  Westlnghouse  engines.  Pres.  E.  B.  Lake, 
V.  Pres.  W.  Lake,  Sec.  H  B.  Adams,  Treas.  G.  E. 
Palen,  Supt.  H.  Kalbach.  Capital,  $100,000.     9  3 


PATERSON,  N.  J,— Paterson,  Passaic  &  Ruth- 
erford Electric  Ry.  Co.  Pres.  C.  A.  Johnson,  V.  Pres. 
J.  A.  Morisse,  Sec.  J.  J.  Scanlan,  Treas.  L.  Fitz- 
gerald,       n     11  3 


PEKIN,  ILL.— Pekin  Rapid  Transit  Co.  Elec.  6)4 
m,  4-8}^  g,  45  lb  r.  Pres.  J.  Patterson,  Sec.  Gen. 
Man.  &  Supt.  H.  Patterson.  Capital,  $100,000.  To 
be  built  In  spring  of  1894       9  8 


PERU,  IND.— Peru  Ry.  Co.  Elec.  4  m,  4-8^  g, 
40  or  5u  lb  r,  6  m  c.  Pres.  R.  A.  Edwards,  V.  Pres. 
W.  S.  Mercer,  Sec.  R.  H.  Bousloy,  Treas.  C.  H. 
Brownell.  Capital,  $50,000.  3  3 


PHILADELPHIA,    PA.  —  North  Philadelphia 
Pass.  Ky.  Co.  Pres.  H.  A.  Stiles,  Sec.  &  Treas.  G. 
C.  Stiles.    Capital,  $300,000.   Office,  209  S.  Third  st. 
7  2 

PHCENIX,  ARIZ. — Phoenix,  Mt.  Olive  &  Mesa 
Ry.  Co.  Elec.  25  m,  4-8%  g,  50  lb  T  r,  16  c.  Pres. 
B.  E.  Lower,  Sec.  W.  Scott,  Treas.  T.  W.  Hlne. 
Capital,  $1,500,000.  To  be  finished  in  1893.     12  2 


PITTSBURGH,  PA.  —  Grandview  Traction  Co 
6)4  m,  of  which  %  m  is  cable  and  5%  elec,  5-2)4  g,  10 
c.  Pres.  W.  B.  Lupton.  V.  Pres.  C.  H.  Humbert,  Sec. 
F.  W.  Gordon,  Treas.  W.  T.  Brown.  Capital  $250,000 
Office,  155  4th  Ave.        10  2 


PONTIAC  MICH. — Pontlac  &  Sylvan  Lake  St. 
Ry.  Co.  5  m.  Pres.  M  B.  Mills,  Detroit;  Sec.  D.  D. 
Jayne,  416  Hammond  Bldg.,  Detroit;  Treas.  J.  D. 
Norton.  Pontiac.  Capital,  $150,000.  8  2 


PORTSMOUTH,  O.— Portsmouth  St.  R.  R  &  Lt. 
Co.  5  m,  4-8%  g,  45,  67  lb  r,  7  c,  of  which  5  are  m  c 
and  2 1  c.  Pres.  G.  Davis,  V.  Pres.  F.  Z.  Smith,  sec. 
&  Treas.  S.  B.  Emmonds.    Capital  $125,000. 


POTTSTOWN,  PA.— Citizens'  Passenger  Ry.  Co 
12U,  4-8J^  g,  70  lb.  r,  6  m.  c.  Pres.  J.  A.  Weber,  Sec 
&  Treas.  J.  C.  Heilig.  Office  227)4  High  St.     11  2 


POTTSVILLE,  PA.—  Pottsville,  Cressona, 
Schuylkill  Haven  &  Orwlgsburg  Electric  Ry.  Co.  12 
m,  4-8J^  g,  T  r.  Pres.  J.  T.  Shoener,  V.  Pres.  G. 
F.  Dengler,  Sec.  &  Gen.  Man.  L.  K.  Hannum.     9  3 


s 

ST.  LOUIS,  MO.— Kirkwood,  Webster  &  St. 
Louis  R.  R.  Co.  Elec.  8  m,  4-8)^  g,  60  lb  r,  7  m  c. 
Capital,  $350,000.     11  2 

Clayton  &  Forest  Park  Ry.  Co.  Elec.  4%  m.  4-8)4 
g  60  ID.  T  &  glider  r.  Pres.  T.  K.  Sklnker,  V.  Pres. 
T.  L.  Boland,  Sec.  &  Treas.  B.  F.  Thomas.  Capital, 
$63,000;  authorized  $100,000.  Office  220  JM.  High  St., 
Room  522.        9  3 


SALEM,  ORE.— Capital  City  Ry.  Co.  Elec.  7 
m,  4-8%  g,  30,  40  lb  T  r,  8  m.  c.  Edison  system. 
Pres.  D.  Simpson,  Sec.  &  Treas.  T.  H.  Barnes. 
Capital  &100.000.      8  2 

SCOTTDALE.  PA.— Scottdale,  Everson  &  Broad- 
ford  St.  Ry.  Co.  Elec  5  m,  5-2  g,  45  lb  girder  rL4  m  c 
Pres.  N  Miles,  Sec.  J.  R.  Byrne,  Treas.  W.  N.  Porter 
To  be  built  in  1894       9  3 

SCRANTON,  PA.— Scranton  Rapid  Transit  Co. 
Elec.  10  m,  4-8V£g,  56,  80  lb  T  &  girder  r.  20c.  Wight- 
man  system.  Pres.  P.  J.  Horan,  Sec.  A.  Frothlngham 
Treas.  M.  J.  Wlghtman.        1  3 

Shamokln  &  Elysburg  Electric  Ry.  Co.  6  m,  4-8% 
T  r,  5  m  c.  Pres.  E.  C.  Hamilton,  Sec.  J.  I.  Hlgbee, 
Treas.  C.  M.  Clement.  Capital,  $100,000.  2  3 

SPARTANBURG,  S.  C— Spartanburg,  Clifton 
&  Glendale  R.  R.  Co.  2J^  m.  Steam.  4-8%  g,  40  lb 
T  r,  8  c.  l  engine.  Pres.  A.  H.  Leftwich,kV.  Pres. 
J.  W.  Fowler,  Sec.  &  Treas.  W.  D.  Fowler,  Gen. 
Man.  &  Supt.  W.  E.  Fowler       9  3 

SPOKANE  FALLS,  WASH.-Spokane  &  Uni- 
versity Heights  St.  Ry.  Co.  7  m  elec.  4-814  g.  35  lb  T  r 
3  c.  Pres.  &  Gen.  Man.,  Allan  V.  Garratt,  V.  Pres 
Robert  Abernethy,  Sec.  L.  B.  Cornell.  Capital,  $100,- 
000,     4  2 

Spokane  &  Cceur  d'Alene  Ry.  &  Navigation  Co. 
Elec.  82  m,  4-8%  g,  56  lb  T  r,  4  m  c.  Gen.  Elec. 
system.  Pres.  A.  A.  Newberry.  Sec.  W.  S.  Norman, 
Treas.  D.  M.  Drumhilbur,  Ch.  Eng.  B.  C.  Rlblet. 
Capital,  $500,000.         8  2 

SUNBURY,  PA.-Sunbury  &  Sellns  Grove  Elec. 
Ry.  Co,  6  m,  4-8%  g,  T  r,  8  m  c.  Pres.  E.  C. 
Hamilton,  Sec.  J.  I.  Hlgbee,  Treas.  C.  M.  Clement. 
Capital,  $100,000.       9  3 

SYRACUSE,  N.  Y.— Syracuse,  Fayettevllle  & 
Manlius  Ry.  Co.  Elec.  12  m,  4-8%  g,  60  lb  T  r,  10  to 
14  m  c.  Pres.  R.  R.  Spaulding,  V.  Pres.  &  Gen,  Man. 
E.  W.  Emmons,  Sec.  C.  A.  Spaulding.  Capital  $250,- 
000.  Office,  New  York.        7  3 


TAMPA,  FLA.— Consumers'  Elec.  Lt.  &St.R.  R 
Co.  9  m,  4-8J^  g,  45,  56  lb  T  &  girder  r.  9  c,  of  which 
7  are  m  c  and  2 1  c.  T-H  system.  Brill  and  Brownell 
cars.  Pres,  W.  B.  Henderson,  V.  Pres.  &  Treas,  E.  S. 
Douglass,  Sec.  &  Supt  J.  T.  Douglass.  Capital  $50,- 
000.  Bonds  $200,000        9  3 

TAMA  QUA,  PA.— Tamaqua  &  Lansford  St.  Ry 
Co.  Elec.  9  m,  T  r,  8  c  Pres,  F.  P.  Spiese,  V. 
Pres.  R.  Harris,  Sec.  A.  P.  Blakeslee,  Treas.  P.  J. 
Ferguson.  Capital,  $100,000.  Office,  43  45  W.  Broad 
St.        9  3 


VELASCO,  TEX.— Bryan  Heights  Ry.  Co.  Dum- 
my. 5  m,  4-8^3  g,  25  lb  T  r.  Pres.  J.  P.  Biyan,  V. 
Pres.  G.  M.  Bryan,  Jr.,  Sec.  &  Treas.  F.  S.  Robblns. 
Capital,  $25,000.        4  2 


w 

WASHINGTON,  D.  C— District  of  Columbia 
Suburban  Ry.  Co.  Elec.  13  m,  4-8%  g,  T  &  girder 
r.  Pres.  G.  Moyers,  V.  Pres.  &  Supt.  G.  P.  Oavis 
Sec.  H.  Barton,  Treas.  L.  C.  Loomis.       9  2 

WATERTOWN,  N  Y  Watertown  &  Brownville 

St.  Ry.  Co.  Pres.  A.  H.  Sawyer,  V.  Pres.  S.  Cooper, 
Sec.  &  Treas.  G.  F.  Clark.     n       6  3 


WAVERLY,  N.  Y.— Waverly,  Sayre  &  Athens 
Electric  Traction  Co.  7  m,  4-8%  g,  45.  52  lb  T  & 
girder  r,  6  m  c.  Pres.  A.  N.  Broadhead,  V.Pres.W.  L. 
Watrous,  Sec.  A.  C.  Wade,  Treas.  C.  M.  Dow.  Capi- 
tal, $75,000.      2  3 

WELLSTON,  o  Wellston  Electric  Belt  R.  R. 

Co.  Elec  and  Steam.  35  m,  4-8%  g,  60  lb  T  r.  10 
motors  with  t  c.  Capital,  $1,000,000.  Address 
Harvey  Wells.       3  3 

WEST  CHESTER,  PA.— Suburban  Ry.  Co.  of 
West  Chester.  25  m.  4-8%  g,  5  m  c.  Pres.  W.  J.  Fell 
Engr.  W.  S.  Kirk.  Office,  402  N.  Church  St.     8  3 

WEST  NEWBURY,  MASS.— People's  St.  Ry. 
Co.  Pres.  F.  S.  Carr,  Sec.  F.  W.  Noyes,  Treas.  H.  O. 
Delano,       n     6  3 

WORCESTER,  MASS.— State  Central  Ry.  Co. 
Elec.  4-sj^  g.  Pres.  S.  Winslow,  Treas.  T.  Robinson. 

Capital,  $650,000.         5  3 


YORK,  PA.— York  &  Dallastown  Electric  Ry. 
Co.  6  m,  4-8%  g,  Pres.  W.  H.  Lanlus,  Sec.  F. 
Gelse,  Treas.  G.  Hersh.  Capital  $40,000,     7  8 


J.  W.  PARKER  &  CO.,  41  N.  Seventh  St.,  Philadelphia, 

ENGINEERS   AND   CONTRACTORS  FOR 
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WILLARD  L.  CANDEE,  »„._._„_ 
H.  DURANT  CHEEVER.  (  raana&ers- 


GEO.  T.  MANSON,  Gen'l  Supt. 
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THE  FACT  THAT 

OUR    COMPETITORS    CLAIM    THAT    THEIR   PRODUCT  IS 
JUST    AS    GOOD    AS  OKONITE, 


OKONITE 


IS  THE 


OF   PERFECT  INSULATION. 


OUR  FEED  WIRES  AND  CABLES 


AND  ARE   USED   BY   THE   LEADING  ELECTRIC 
STREET   RAILWAY  COMPANIES. 


THE  OKONITE  COMPANY,  limited. 

13  PARK  ROW,  NEW  YORK. 
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CURTIS  ELECTRIC  MANUFACTURING  CO. 

ELECTRIC  MOTOR  CAR  EQUIPMENT. 


CURTIS    STANDARD    (30    H.    P.)  MOTOR. 


No  Curtis  Armature  or  Controller  Has  Ever 
Burned  Out  or  Grounded 
in  Service. 

These  Motors,  and  the  Curtis  Series  Multiple  Platform  Controllers  have  been  in  con- 
stant service  on  many  street  railroads,  and  have  invariably  given 
perfect  satisfaction.    We  refer,  among  others,  to 

Brooklyn  City  Railroad  Co.,       -  Brooklyn,  X.  Y. 

Consolidated  Traction  Co.,      -  Jersey  City,  N.  J. 

Citizens'  Passenger  Railway  Co.,      -      -  Norristown,  Pa. 

Reading  &  Southwestern  Railway  Co.,      -  Reading,  Pa. 

Portsmouth  Street  Railroad  &  Light  Co.,  Portsmouth,  O. 

Oil  City  Street  Railway  Co.,      -      -      -  Oil  City,  Pa. 

EFFICIENCY. — Tests  made  officially  by  two  railway  companies  have  shown  that 
the  Curtis  equipments  are  more  efficient — consume  less  current — than  either  of  the  other 
well-known  types  of  street  car  equipment. 

MOTORS. — These  are  water  and  dust  proof,  and  strong  and  durable  beyond  any- 
thing now  on  the  market.  Brushes  and  all  parts  are  readily  accessible,  and  all  parts 
are  interchangeable. 

CONTROLLERS. — These  are  of  the  series  multiple  type,  and  do  not  ground,  arc,  tit, 
or  burn  out.    They  are  simple  in  design,  and  require  little  or  no  attention. 

RHEOSTATS. — These  are  suspended  by  insulated  supports  within  an  iron  case  and 
are  waterproof. 

LIGHTNING  ARRESTERS  AND  OVERHEAD  CUT=OUTS.— These  are  of  ap 
proved  design  and  workmanship. 


tKHSM"    CURTIS  ELECTRIC  MFG.  CO,  Pacific  Ave,  Jersey  City,  N.  J. 
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STERLING  FOUR 
QUICK  COUPLER 


WAY  COCK  AND 
FOR  HEATERS. 


5 


TYLE 


STERLING  SAND  BOX 

Fo  R  St  a  eet  Cars. 


STERLING  SUPPLY  COMPANY 


47  CeddT  Stre  et,  New-york. 


USED  ON 


Broadway  Cable  Road 
New  York. 


PATENTED 
(JULY  18th  1893 


MANUFACTURERS  OK 
AIiIj  KINDS  OF  HTRKET 
KAU.WAY  8UPPMEH. 


STERLING  SUPPLY  CO. 


47    CEDAR  S' 
NEW  YORK, 
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Jackson  ^  Sharp  Co 


DELAWARE  CAR  WORKS, 


WILMINGTON 


DELAWARE 


Ry.  <JOvrrth. 


BUILDERS  OF 


STREET  RAILWAY  CARS 


Between  6,000,000  and  7,000,000  feet  of  thoroughly  dry  and  seasoned  lumber  of 
all  kinds  constantly  on  hand,  and  ^,000,000  feet  under  cover. 
Extraordinary  facilities  and  large  experience  give  us  many  advantages. 


WRITE  FOR  DRAWINGS  AND  PRICES. 
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Note. — For  reference  to  the  advertisements,  see  alphabetical  index  on  page  V. 


ADVERTISING  RACKS. 


U.S.  Steam  &  Street  Ry. Advertising  Co.,  Boston, 

New  York,  etc. 
Veneer  Seating  &  Church  Furniture  Co.,  Brooklyn, 

N.  Y. 


AIR  PUMPS. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa. 

AUTOMATIC  SWITCHES. 

Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Pulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Johnson  Co.,  Johnstown,  Pa. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Pennsylvania  Steel  Works.  Phlla delphla,  Pa. 
Wharton,  Wm.  Jr..  &  Co.,  Philadelphia.  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

AXL.ES. 

Brill,  J.  Q.  Co..  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  o. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Peckham  Motor  Truck  &  Wheel  Co..  Klngston,N.Y 
Stephenson,  Jno.,  Co.  La.,  New  York. 
White  Manufacturing  Co.,  The,  New  York. 
Whitney,  A.,  &  Sons,  Philadelphia,  Pa. 

HEARINGS. 

Bemls  Car  Box  Co.,  Springfield,  Mass. 
Brill.  J.  G.  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Electric  Railway  Equipment  Co..  Cincinnati,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn.  N.  Y. 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Peckham  Motor  Truck  &  Wheel  Co.,  Kingston,  N.  Y 
Stephenson.  John.  Co.,  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Wharton,  Wm.  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

BELL.  CORD. 

McClure,  Chas.  L.,  New  York. 

BELLS,  CAR. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Pittsburgh  Steel  Hollow  Ware  Co.,  Allegheny 
City,  Pa. 

BELTING. 

Green,  H.  N.,  New  York. 
Link-Belt  Engineering  Co.,  Nlcetown,  Pa. 
Munson,  Charles,  Belting  Co.,  Chicago,  111. 
Shultz  Belting  Co.,  St.  Louis,  Mo. 

BELTING,  COTTON  AND  LEATHER. 

Green,  H.  N.,  New  York. 

BELTING,  LEATHER  LINK. 

Shultz  Belting  Co.,  St.  Louis,  Mo. 

BENDING  MACHINES. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Johnson  Co.,  Johnstown,  Pa. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Wharton,  Wm.  Jr.,  &  Co.,  Philadelphia,  Pa. 

BLINDS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Frost  Veneer  Seating  Co.,  New  York. 
SJoberg,  J.  P.,  &  Co.,  New  York, 
Trimble,  Jas.  A.,  New  York. 

BOILER  &  PIPE  COVERINGS. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 

BOILERS. 

Babcock  &  Wilcox,  New  York. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 

Field  Engineering  Co.,  New  York. 

Fleming,  W.  R.  &  Co..  New  York. 

Heine  Safety  Boiler  Co..  St.  Louis,  Mo. 

JarvlB  Engineering  Co.,  Boston,  Mass. 

Parker,  J.  W.  &  Co.,  Philadelphia,  Pa. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 

SOTthwark  Foundry  &  Machine  Co.,  Phlladelph  a  . 

Stearns  Manufacturing  Co.,  Erie,  Pa, 
Stirling  Co.,  The,  Chicago,  111. 
Wetherill,  Robert,  &  Co.,  Chester,  Pa. 

BOILERS,  ECONOMIZERS. 

The  Fuel  Economizer  Co.,  Matteawan,  N.  Y. 


BOLTS,  FISH  PLATES,  ETC. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Belleville  Steel  Co.,  St.  Louis,  Mo. 
Cambria  Iron  Co.,  Philadelphia,  Pa. 
Craig,  Wm.  P..  New  York. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Johnson  Co.,  Johnstown,  Pa. 
Lewis  &  Fowler  Mfg.  Co,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Steel  Co.,  Philadelphia,  Pa. 
Ralston  &  Henrv,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 

BOOKS. 

Street  Railway  Publishing  Co.,  The.  New  York. 

BOXES,  JOURNAL. 

Bemls  Car  Box  Co.,  Springfield,  Mass. 
Brill.  J.  G.  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &Co.,  Boston.  Mass, 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Peckham  Motor  Truck  &  Wheel  Co..  Klngston,N.  Y 
Stephenson.  Jno.,  Co.  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y; 
White,  Manufacturing  Co.,  The.  New  York. 
Whitney,  A.,  &  Sons,  Philadelphia,  Pa. 

BRAKE  HANDLES. 

Brill.  J.  G.  Co.,  Philadelphia,  Pa. 
Fowler,  J.  W..  Car  Co.,  Ellzabethport,  N.  J 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Reliable  Manufacturing  Co.,  The,  Boston,  Mass. 
Stephenson,  Jno.  Co.,  Ld.,  New  York. 
White  Manufacturing  Co.,  New  York. 

BRAKE  RODS. 

Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

Peckham  Motor  Truck  &  Wheel  Co.,  Kingston  N.  Y 

Stephenson.  Jno.,  Co.  Ld.,  New  York. 

Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 

BRAKE  SHOES. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fowler,  J.  W.,  Car  Co.,  Ellzahethport,  N.  J. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Peckbam  MotorTruck&  Wheel  Co.,  Kingston,  N.  Y 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Stephenson,  Jno..  Co.,  Ld..New  York. 
Taylor  Electric  Truck  Co..  Troy,  N.  Y. 
Wharton,  Wm.  Jr.,  &  Co.,  Philadelphia.  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

BRAKES.  » 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Genett  Air  Brake  Co.,  Chicago,  111. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Peckham  MotorTrack  &  Wheel  Co.,  Kingston,  N.  Y 
Rename  Manufacturing  Co.,  The,  Boston,  Mass. 
Stephenson,  Jno.  Co.  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 


BRAKES,  RATCHET. 

Brill  J.  G.,  Co.,  Philadelphia,  Pa. 

Reliable  Manufacturing  Co.,  The,  Boston,  Mass. 

BRAKES,  TRACK. 

Brill,  J.  G.  Co.,  Philadelphia  Pa. 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 

BRIDGES,  IRON. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Wrought  Iron  Bridge  Co.,  Canton,  O. 

BUILDINGS,  IRON. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Wrought  Iron  Bridge  Co.,  Canton,  O. 

BUSHINGS,  GRAPHITE. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

CABLE  DRIVING  MACHINERY. 

Dickson  Manufacturing  Co.,  scranton,  Pa. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The.  Cleveland,  O. 
Wharton,  Wm.  Jr.,  &  Co,,  Philadelphia,  Pa. 


CAR  LIGHTING. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 
Sterling  Supply  Co.,  New  York. 


CABLE  GRIPS. 

Pennsylvania  Iron  Works  Co..  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 


CABLE  RAILWAY  PLANTS. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 


CABLE  ROADS  AND  MATERIALS. 

Barry  &  McTighe,  New  York. 

Conway,  M.  W.,  Brooklyn,  N.  Y. 

Dick,  Kerr  &  Co.,  London,  Eng. 

Fowler,  Geo.  L.,  New  York. 

Jonson  Engineering  <fc  Foundry  Co.,  New  York. 

McCarthy,  F.  E.,  &  Co.,  Boston,  Mass. 

New  York  Equipment  Co.,  New  York. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

Washburn  &  Moen,  Mfg.  Co.,  Worcester,  Mass. 

Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 


CABLE  YOKES, 

Johnson  Co.,  Johnstown,  Pa. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  0. 
Wharton,  Wm.,  Jr.,  &  Co  .  Philadelphia.  Pa.. 


CABLES,  ELECTRIC  LIGHT  &  POWER 

Allen  Electric  &  Supply  Co.,  Philadelphia,  Pa. 
Brown  Electric  Co.,  Boston,  Mass. 
Eastern  Electric  Cable  Co..  Boston,  Mass. 
Habirshaw  Wire,  Yonkers,  N.  Y. 
Moore.  Alfred  F..  Philadelphia,  Pa. 
New  York  Electrical  Works,  New  York. 
New  York  Insulated  Wire  Co.,  New  York. 
Okonlte  Co.  (Ltd.),  The,  New  York. 
Roebllng's,  John  A.,  Sons  Co.,  Trenton,  N.  J. 
Simplex  Electrical  Co.,  Boston,  Mass. 
Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 


CABLES,  ROPES. 

California  Wire  Works,  San  Francisco,  Cal. 
Cradock,  George,  &  Co  .Wakefield,  England. 
Hazard  Manufacturing  Co.,  Wlikesbarre,  Pa. 
Roebllng's,  John  A.,  Sons  Co..  Trenton,  N.  J. 
Smith,  Thos.  &  Wm.,  Newcastle-on-Tyne,England. 
Trenton  Iron  Company.  Trenton,  N.  J. 
Walker  Manufacturing  Co.,  Cleveland,  O. 
Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 


CABLES,  TELEPHONE  &  TELEGRAPH 

Brown  Electric  Co.,  Boston,  Mass. 
Eastern  Electric  Cable  Co.,  Boston,  Mass. 
Habirshaw  Wire,  Yonkers,  N.  Y. 
Moore,  Alfred  F.  Philadelphia,  Pa. 
New  York  Electrical  Works,  New  York. 
Okonlte  Co.  (Ltd.).  The,  New  York. 
Roebllng's,  John  A.,  Sons  Co.,  Trenton,  N.  J, 
Simplex  Electrical  Co.,  Boston,  Mass. 
Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 


CAR  CEILINGS. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 

Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 

Frost  Veneer  seating  Co.,  N.  Y. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

Stephenson,  Jno.,  Co.  Ld.,  New  York. 


CAR  CHANNELS. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

Johnson  Co.,  Johnstown,  Pa. 

Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 


CAR  COUPLERS. 

Fitzgerald- Van  Dorn  Co.,  The,  Lincoln,  Neb. 

CAR  CURTAINS. 

Burro wes,  E.  T.,  Co.,  The,  Portland,  Me. 
Davis  Car  Shade  Co.,  Portland,  Me. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 

CAR  GATES  Jc  GUARDS. 

Brill,  J.  G.,  Co.,  Philadelphia.  Pa. 

Pitt,  Wm.  R.,  composite  Iron  Works,  NewYork. 


EDWARD  SMITH  &  CO.,  COLORS  AND  VARNISHES, 


TIMES  BUILDING, 
NEW  YORK. 
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CAR  LININGS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  LUMBER. 

Jackson  &  Sharp  Co.,  Wilmington,  Del. 
Wetmore,  A.  B.,  New  York. 

CAR  PANELS. 

Brill.  J.  G.  Co.,  Philadelphia.  Pa. 
Fowler,  J.  W.,  Car  Co.,  Elizabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co  ,  Brooklyn,  N.  Y. 
Stephenson,  Jno.,  Co..  New  York. 
Trimble,  Jas.  A.,  New  York. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  ROOFS. 

Frost  Veneer  Seating  Co.,  New  York. 
SJoberg,  J.  P.,  &  Co.,  New  York. 
Trimble,  Jas.  A.,  New  York. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  SEATS. 
Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Frost  Veneer  Seating  Co.,  New  York. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn.  N.  Y. 
Scarrltt  Furniture  Co.,  St.  Louis,  Mo. 
SJoberg,  J.  P.,  &  Co.,  New  York. 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 
Trimble.  Jas.  A..  New  York. 
Veneer  Seating  &  Church  Furniture  Co.,  Brook- 
lyn. N.  Y. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  SHADES. 

Burrowes,  E.  T.,  Co.,  The,  Portland,  Me. 
Davis  Car  Shade  Co.,  Portland,  Me. 

CAR  SIDES  AND  ENDS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Frost  Veneer  Seating  Co.,  New  York. 
SJoberg,  J.  P.,  &  Co.,  New  York. 
Trimble,  Jas.  A.,  New  York. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  STOVES. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Fowler,  J.  W.,  Car  Co.,  Elizabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Standard  Railway  Supply  Co.,  Chicago,  111. 

CAR  TRIMMINGS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Fowler,  J.  W.,  Car  Co.,  Elizabethport,  N.  J. 
Lewls& Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Stephenson,  Jno.,  Co.,  Ld.,  New  York. 

CARRIAGES. 

Brlggs  Carriage  Co..  Amesbury,  Mass. 

CARS,  NEW. 

American  Car  Co.,  St.  Louis,  Mo. 
Barney  &  Smith  Car  Co.,  Dayton,  O. 
Brlggs  Carriage  Co. ,  Amesbury,  Mass. 
Brill,  J.  Q.,  Co.,  Philadelphia,  Pa. 
Brownell  Car  Co.,  St.  Louis,  Mo. 
Ellis  Car  Co.  Amesbury,  Mass. 
Fowler,  J.  W.,  Car  Co.,  Elizabethport,  N.  J. 
Gilbert  car  Co.,  Troy,  N.  Y. 
Jackson  &  Sharp  Co.,  Wilmington,  Del. 
Jones,  J.  M.,  Sons,  West  Troy.  N.  V. 
Kublman,  G.  C,  Co.,  Cleveland,  O. 
Laclede  Car  Co.,  St.  Louis,  Mo. 
Lamokln  Car  Works,  Philadelphia  and  Chester,  Pa. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y 
Morse,  C.  D.,  Car  Mfg.  Co.,  Mlllbury.  Mass. 
New  Castle  Car  Manufacturing  Co.,  New  Castle, 
Pa 

New  York  Equipment  Co.,  New  York. 
Newburyport  Car  Mfg.  Co.,Newburyport,  Mass. 
Pullman's  Palace  Car  Co.,  Chicago,  HL 
Ralston  &  Henry,  Philadelphia,  Pa. 
Steel  Kail  Supply  Co.,  The,  New  York. 
Stephenson,  John,  Co.,  Ld.,  New  York. 
St.  Louis  Car  Co.,  St.  Louis.  Mo. 
Trimble,  James  A.,  New  York. 

CARS,  SECOND  HAND. 

New  York  Equipment  Co.,  New  York. 
Ralston  &  Henry,  Philadelphia,  Pa. 
Steel  Rati  supply  Co.,  The,  New  York. 

CASTINGS. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 

Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 

Fulton  Foundry  Co.,  Cleveland,  O. 

Jonson  Engineering  &  Foundry  Co.,  New  York. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 

Ralston  &  Henry,  Philadelphia,  Pa. 

Shrlver,  T.,  &  Co.,  New  York. 

Wharton,  Wm.,  Jr.,  &  Co..  Philadelphia,  Pa 

White,  Edward  C,  New  York. 

Whitney,  A.,  &  Sons,  Philadelphia,  Pa. 

CASTINGS  (SPECIAL),  FOR  WATER  AND 
GAS. 

Floyd,  James  R.  &  Sons,  New  York. 
CHAIRS. 

Barbour,  StockwellCo.,  Cambrldgeport,  Mass. 
Johnson  Co.,  Johnstown,  Pa. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 

CHANNEL  PLATES, 

Craig,  Wm.  P.,  East  Orange,  N.  J, 

CHIMNEYS,  STEEL,  PLATE. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla., Pa. 


COAL  SAVER. 

North  Western  Land  &  Coal  Co.,  Boston,  Mass. 

COMMUTATOR  BARS. 

Billings  &  Spencer  Co.,  Hartford,  Conn. 
Williams,  J.  H.,  &  Co.,  Brooklyn,  N.  Y. 

COMPRESSORS. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa 

CONDENSERS. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa 

CONDUCTORS'  CAPS. 

Brill  J.  G.,  Co..  Philadelphia,  Pa. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y 

CONVEYORS,  COAL  AND  ASHES. 

Hunt,  C.  W.,  Co.,  New  York. 

Link-Belt  Engineering  Co.,  Nlcetown,  Pa. 

COPPER  WIRE 

Benedict  &  Burnham  Mfg.  Co.,  Waterbury,  Conn. 
Ralston  &  Henry,  Philadelphia,  Pa. 
Roebling's,  John  A.,  Sons  Co.,  Trenton,  N.  J. 

CRANES,  TRAVELING. 

Harrington,  Edwin,  Son  &  Co.,  Incorporated,  Phil- 
adelphia, Pa. 
Phoenix  Iron  Works,  Cleveland,  O. 
Sellers,  Wm.  &  Co.,  Incorp.,  Philadelphia,  Pa. 
shrlver,  T.,  &  Co.,  New  York. 

CROSSINGS,  FROGS  AND  SWITCHES. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Dorner  &  Dutton  Mrg.  Co.,  Cleveland,  O. 
Floyd,  James  R.,  &  Sons,  New  York. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn.  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co..  The,  New  ^  ork. 
Price  Railway  Appliance  Co.,  Philadelphia,  Pa. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

CURVED  RAILS. 

Barbour.  Stockwell  Co.,  Cambrldgeport,  Mass. 
Craig,  Wm.  P.,  East  Orange,  N.  J. 
Floyd,  James  R.,  &  Sons,  New  York. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Johnson  Co.,  Johnstown,  Pa. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co..  New  York. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.  Jr.,&Co.,  Philadelphia,  Pa. 

DETECTIVE  SERVICE. 

Mowatt's  Detective  Service,  Cleveland,  O. 
National  Railroad  Detective  Agency,  Newark,  N.  J. 
Reliable  Detective  Agency,  The,  New  York. 

DERMAGLiUTINE. 

Groetzlnger,  A.,  &  Sons,  Allegheny,  Pa, 

DIFFERENTIAL,  CABLE  DRUMS. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
DROP  FORG1NGS. 
Billings  &  Spencer  Co.,  Hartford,  Conn. 
Williams,  J.  H.,  &  Co.,  Brooklyn,  N.  Y. 

DUMMY  ENGINES. 

Porter,  H.  K.,  &  Co.,  Pittsburgh,  Pa. 
DYNAMOS. 

Brown  Electric  Co.,  Boston,  Mass. 

Complete  Electric  Construction  Co.,  New  York. 

Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 

Kdlson  general  Electric  Co.,  New  York. 

Eddy  Electric  Mfg  Co..  Windsor,  Conn. 

General  Electric  Co.,  Boston  and  New  York. 

New  York  Equipment  Co.,  New  York. 

Railway  Equipment  Co.,  Chicago,  111. 

Siemens  &  Halske  Electric  Co.  of  Amerlca.Chlcago 

Steel  Motor  Co.,  The,  Cleveland,  O. 

United  Columbian  Electric  Co.,  New  York. 

Waddell-Entz  Co.,  New  York. 

Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 

Woodbridge  &  Turner  Engineering  Co.,  New  York. 

ECONOMIZERS,  "GREEN'S" 

Fuel  Economizer  Co.,  The,  Matteawan,  N.  Y. 

ELECTRIC  PUMPS. 

Otis  Brothers  &  Co.,  New  York. 

ELECTRIC  RAILWAYS. 

Blckford,  J.  H.,  Salem,  Mass. 
Complete  Electric  Construction  Co.,  New  York. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Field  Engineering  Co.,  New  York. 
General  Electric  Co.,  Boston  and  New  York. 
Jonson  Engineering  &  Foundry  no.,  New  York. 
McCarthy,  F.  E..  &  Co.,  Boston,  Mass. 
Murray,  J.  D.,  New  Brunswick,  N.  J. 
Neftel,  O'Connor  &  Co.,  incorporated,  New  York. 
Pepper  &  Register,  Philadelphia,  Pa. 
Pierce  &  Miller  Engineering  Co.,  New  York. 
Ralston  &  Henry,  Philadelphia,  Pa. 
Reed  &  McKibbin,  New  York. 
Wakefield  Electrical  Engineering  Co.,  Philadel- 
phia, Pa. 

Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 
Wharton.  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White,  J.  G.,  &  Co.,  New  York. 
Woodbridge  &  Turner  Engineering  Co.,  New  York. 

ELECTRICAL  INSTRUMENTS. 

Weston  Electrical  Instrument  Co.,  Newark,  N.J. 


ELECTRICAL  SLATE  AND  MARBLE. 

Murphy,  T.  J.,  New  York. 

ELECTRICAL  SUPPLIES 

Adams,  W.  L.,  &  Co.,  Chicago,  ill. 

Allen  Electric  &  Supply  Co.,  Philadelphia,  Pa. 

Anderson,  A.  &  J.  M.,  Boston,  Mass. 

Billings  &  Spencer  Co.,  Hartford,  Conn. 

Brown  KlectrlcCo.,  Boston,  Mass. 

Curtis  Electric  Mfg.  Co.,  Jersey  Cltv,  N.  J. 

Cutter  Electrical  &  Mfg.  Co.,  Philadelphia,  Pa. 

Dick,  Kerr  &  Co.,  London,  Eng. 

Eastern  Electric  Cable  Co.,  Boston,  Mass. 

Eddy  Electric  Manufacturing  Co.,  Windsor,  Conn. 

Electric  Railway  Equipment  Co.,  Cincinnati,  O. 

Flberite  Co.,  The,  Mechanicville,  N.  Y. 

General  Slectrlc  Co.,  Boston  and  New  York. 

Glenwood  Works,  Yonkers,  N.  Y. 

Groetzlnger,  A.  &  Sons.  Allegheny,  Pa. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 

Johns- Pratt  Co.,  Hartford,  Conn. 

Moore,  Alfred  F.,  Philadelphia,  Pa. 

Neftel,  O'Connor  &  Co.,  Incorporated,  New  York. 

New  York  Electrical  Works,  New  York. 

New  York  Equipment  Co.,  New  York. 

New  York  Insulated  Wire  Co.,  New  York 

Okonlte  Co.  (Ltd.),  The.  New  York. 

Railway  Equipment  Co.,  Chicago,  111. 

Ralston  &  Henry,  Philadelphia,  Pa. 

Simplex  Electrical  Co.,  Boston,  Mass. 

Standard  Paint  Co.,  New  York. 

Standard  Railway  Supply  Co.,  Chicago,  III 

Steel  Motor  Co.,  The,  Cleveland,  O. 

United  Columbian  Electric  Co.,  New  York. 

Van  Nuis,  C.  S.,  New  York, 

Waddell-Entz  Co.,  New  York. 

Wales  Manufacturing  Co.,  Syracuse.  N.  Y. 

Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 

Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgh, Pa. 

Weston  Electrical  Instrument  Co.,  Newark,  N.J. 

ELECTROTYPING. 

Field  &  Beattle,  New  York. 

ELEVATORS. 

Link-Belt  Engineering  Co.,  Nlcetown,  Pa. 
Morse,  Williams  &  Co.,  Philadelphia,  Pa. 
Otis  Brothers  &  Co.,  New  York. 

ENGINEERS,  CONSULTING. 

Blckford,  J.  H.,  Salem,  Mass. 

Complete  Electric  Construction  Co.,  New  York. 

Dick,  Kerr  &  Co.,  London,  Eng. 

Field,  C.  J.,  New  York. 

Fowler,  Geo.  L.,  New  York. 

Hampsoc,  Edw.  P.,  &  Co.,  New  York. 

Higglns.  Edward  E.,  New  York. 

Jonson  Engineering  &  Foundry  Co.,  New  York. 

Mallloux,  C.  O.,  New  York. 

Meyer,  Julius,  New  York. 

Neftel,  O'Connor  &  Co.,  Incorporated,  New  York. 
Parker,  J.  W.,  &  Co.,  Philadelphia.  Pa. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Pepper  &  Register,  Philadelphia,  Pa. 
Ralston  &  Henry,  Philadelphia,  Pa. 
Reed  &  McKibbin,  New  York. 
Wakefield  Electrical  Engineering  Co.,  Philadel- 
phia, Pa. 
White,  J.  G.  &  Co.,  New  York. 
Woodbridge  &  Turner  Engineering  Co.,  New  York. 

ENGINEERS,  ELECTRICAL. 

Blckford,  J.  H.,  Salem,  Mass. 

Colburn,  Ralph  D„  Holliston,  Mass. 

Complete  Electric  Construction  Co.,  New  York. 

Dick,  Kerr  &  Co.,  London,  Eng. 

Field,  C.  J.,  New  Y'ork. 

Field  Engineering  Co.,  New  York. 

ueneral  Electric  Co.,  Boston  and  New  York. 

Higglns,  Edward  E.,  New  York. 

Jonson  Engineering  &  Foundry  Co.,  New  York. 

McCarthy,  F.  E.,  &  Co.,  Boston,  Mass. 

Mallloux,  C.  O.,  Liberty  St.,  New  York. 

Meyer,  Julius,  New  Y'ork. 

Murray,  J.  D.,  New  Brunswick,  N.  J. 

Neitel,  O'Connor  &  Co.,  Incorporated,  New  York. 

Parker,  J.  W„  &  Co.,  Philadelphia,  Pa. 

Pepper  &  Register.  Philadelphia.  Pa. 

Ralston  &  Henry,  Philadelphia,  Pa. 

Reed  &  McKibbin,  New  York. 

Siemens  &  Halske  Electric  Co.  of  Amerlca.Chlcago 

Sperry  Electric  Railway  Co.,  Cleveland,  O. 

Van  Nuls,  C.  S.,  New  York. 

Wakefield  Electrical  Engineering  Co.,  Philadel- 
phia, Pa. 

Woodbridge  &  Turner  Engineering  Co.,  New  York. 

ENGINEERS,  MECHANICAL. 

Blckford,  J.  H.,  Salem,  Mass. 

Dick,  Kerr  &  Co.,  London,  Eng. 

Falls  Rivet  &  Machine  Co.,  Cuyahoga  Falls,  O. 

Field  Engineering  Co.,  New  York. 

Fowler,  Geo.  L,  New  York 

Hampson,  Edw.  P.,  &  Co.,  New  York. 

Jarvls  Engineering  Co.  Boston,  Mass. 

Jonson  Engineering  &  Foundry  Co  ,  New  York. 

Lane  &  Bodley  Co.,  The,  Cincinnati,  O. 

McCarthy,  F.  E.,  &  Co.,  Boston,  Mass. 

Meyer,  Julius,  New  York. 

Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 

Pepper  &  Register,  Philadelphia,  Pa 

Shook,  Anderson  Mfg.  Co.,  Pittsburgh,  Pa. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

Woodbridge  &  Turner  Engineering  Co.,  New  York. 

ENGINEERS'  SETS. 

Wllmot  &  Hobbs,  New  York,  and  Bridgeport,  Conn 

ENGINES. 

Allis,  The  Edward  P.  Co.,  Milwaukee.  Wis. 
Altoona  Manufacturing  Co.,  Altoona,  Pa. 
Ames  Iron  Works,  Oswego,  N.  Y. 
Ball  &  Wood  Co.,  The,  New  York. 
Ball  Engine  Co.,  Erie,  Pa. 


HABIRSHAW  Insulated  Wires  and  Cables, 


GLENWOOD  WORKS, 
YONKERS,  N.  Y. 


January,  1894.] 
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Bates  Machine  Co.,  Jollet,  m. 

Buckeye  Engine  Co.,  Salem,  O. 

Clark  Brothers,  Belmont,  N.  T. 

Cooper,  C.  &G..&  Co.,  Mt.  Vernon,  O. 

Dickson  Manuracturlng  Co.,  Scranton,  Pa. 

Field  Engineering  Co.,  New  York. 

Flshklll  Landing  Machine  Co. ,  Fishklll-on-Hudson 

Fleming,  W,  R.  &  Co.,  New  York. 

Grant,  J.  A.,  &  Co.,  Boston,  Mass. 

Hampson,  Edw.  P.  &  Co.,  New  York. 

Harrisburg  Foundry  &  Machine  Co.,  Harrlsb'g,  Pa. 

Hoffman  &  Billings  Mfg.  Co.,  Milwaukee,  Wis. 

Hooven,  Owens  &  Rentschler.  Hamilton,  O. 

Ide,  A.  L.,  &  Son,  Springfield,  111. 

Jarvls  Engineering  Co.,  Boston,  Mass 

"  L.  P.  <Sc  D."  Transmitter  Co.,  Montpeller,  Vt. 

Lake  Erie  Engineering  Co..  Buffalo,  N.  Y. 

Lane  &  Bodley  Co.,  The,  Cincinnati.  O. 

McEwen,  J.  H.,  Mfg.  Co.,  Rldgway,  Pa. 

Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y. 

New  York  Equipment  Co.,  New  York. 

Otto  Gas  Engine  Works,  Philadelphia,  Pa. 

Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa. 

Payne,  B.  W.  &  Sons,  Elmlra,  N.  Y. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa. 

Phcenlx  Iron  Works,  Cleveland,  O. 

Pierce  &  Miller  Engineering  Co.,  New  York. 

South wark  Foundry  &  Machine  Co.,  Phlla.,  Pa. 

Stearns  Manufacturing  Co.,  Erie,  Pa. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

Wetherlll,  Robert,  &  Co.,  Chester,  Pa. 

ENGINES,  BLOWING. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa 

ENGINES,  HOISTING. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

ENGRAVING. 

Field  &  Beattle,  New  York. 

EYE  BOLTS. 

Billings  &  Spencer  Co.,  Hartford,  Conn. 

FANS,  STEAM. 

Sturtevant,  B.  F.,  &  Co.,  Boston,  Mass. 

FARE  BOXES. 

Brill,  J.  G.  Co..  Philadelphia,  Pa. 
Brownell  Car  Co.,  St.  Louis,  Mo. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Stephenson,  John,  Co.,  Ld.,New  York. 
Wales  Manufacturing  Co.,  Syracuse,  N  Y. 

FARE  COLLECTORS. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

FARE  REGISTERS. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 

Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 

International  Register  Co.,  The,  Chicago,  111. 

Lewis  s,  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

Meaker  Mfg.  Co.,  Chicago,  111. 

New  Haven  Car  Register  Co.,  New  Haven,  Conn. 

Railway  Register  Mfg.  Co.,  New  York. 

St.  Louis  Car  Co.,  St.  Louis, Mo. 

St.  Louis  Register  Co.,  St.  Louis,  Mo. 

Standard  Index  &  Register  Co.,  New  York. 

Sterling  Supply  Co.,  New  York. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 

FEED  WATER  HEATERS. 

Davis,  I.  B.  &  Son,  Hartford,  Conn. 
Fuel  Ecouomizer  Co.,  The,  New  York. 
Goubert  Manufacturing  Co.,  The,  New  York. 
Hoppes  Manufacturing  Co.,  Springfield,  O. 
Jarvls  Engineering  Co.,  Boston,  Mass, 
Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa 

FEED  WATER  PURIFIERS  (Live  Steam). 
Davis,  I.  B.,  &  Son,  Hartford.  Conn. 
Goubert  Manufacturing  Co.,  New  York. 
Hoppes  Manufacturing  Co  ,  Springfield,  O. 

FENDERS  AND  GUARDS. 

Clarke,  F.  H.,  Springfield,  O. 

Crawford,  R.  A.,  Mfg.  Co.,  Pittsburgh,  Pa. 

Euphrat  Life  Saving  Car  Fender  Co.,  New  York. 

Field  Electric  Car  Life  Guard  Co.,  Boston,  Mass. 

Pflngst,  Louis,  Boston,  Mass. 

Robins  Life  Guard  &  Mfg.  Co.,  Philadelphia,  Pa. 

FORGINGS. 

Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 

FRICTION  CLUTCHES  AND  COUPLINGS. 

Falls  Rivet  &  Machine  Co.,  Cuyahoga  Falls,  O 
Lake,  J.  H.  &  D.,  Co.,  Masslllon,  O. 
Walker  Manufacturing  Co.,  Cleveland,  O. 

FURNACES. 

Fleming,  W.  R.,  &  Co.,  New  York. 
Jarvls  Engineering  Co.,  Boston,  Mass, 
Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa 

GEARING. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
General  Electric  Co.,  Boston  and  New  York. 
Groetzlnger,  A.  sc  Sons,  Allegheny,  Pa. 
Mertea,  A.,  Manufacturing  Co.,  Allegheny,  Pa. 
New  Process  Raw  Hide  Co.,  The,  Syracuse,  N.  Y. 
Nuttall  R.  D.  Co.,  Allegheny,  Pa. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Shrlver,  T.,  &  Co.  New  York. 


Steel  Motor  Co.,  The,  Cleveland,  O. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 


GONGS,  CABLE  AND  CAR. 

Bevin  Bros.  Manufacturing  Co.,  East  Hampton. 
Conn. 

Brill,  J.  G.,  Co.,  Philadelphia.  Pa. 

Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 

Johnson  Electric  Co.,  Cleveland,  O. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

New  York  Equipment  Co.,  New  York. 

Pittsburgh  S;eel  Hollow  Ware  Co.,  Allegheny,  Pa. 

Standard  Railway  Supply  Co.,  Chicago.  111. 


URATE  BARS,  SECTIONAL. 

Tupper,  W.  W.,  &  Co.,  New  York. 


GRATES,  SECTIONAL. 

Tupper,  W.  W.,  &  Co.,  New  York. 


GRIP  DIES. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  o. 


GRIPS. 

Pennsylvania  Iron  Works  Co..  Philadelphia,  Pa. 


GUTTERS. 

Barbour,  Stockwell  Co..  Cambrldgeport,  Mass. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Wharton,  Wm,.  Jr.,  &  Co.,  Philadelphia,  Pa. 


HEADLIGHTS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 

New  York  Equipment  Co.,  New  York. 

Smith,  J.  D„  New  York. 

Steam  Gauge  &  Lantern  Co.,  Syracuse,  N.  Y. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 

Wheeler  Reflector  Co.,  Boston,  Mass. 


HEATERS,  CAR. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 
Baker,  Wm.  C,  New  York. 
Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Consolidated  Car  Heating  Co.,  Albany,  N.  Y. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Safety  Car  Heating  &  Lighting  Co.,  New  York. 
Standard  Railway  Supply  Co.,  Chicago,  DL 
Sterling  Supply  Co.,  New  York. 


HEATERS,  ELECTRIC. 

Central  Electric  Heating  Co.,  New  York. 
Brill,  J.  G.,  Co.,  Philadelphia.  Pa. 
Burton  Electric  Co. ,  Richmond,  Va. 
Consolidated  Car  Heating  Co.,  Albany,  N.  Y. 
Reliable  Manufacturing  Co.,  Boston.  Mass. 
Taylor,  Dee  &  Mack,  Chicago,  111. 
Western  Electric  Heating  Co.,  Chicago,  111. 


HYDRAULIC  JACKS. 

Schaffer,  The  J.  T.,  Mfg.  Co.,  Rochester,  N.  Y. 
Walker  Manufacturing  Co  ,  The,  Cleveland,  O. 
Watson  &  Stlliman,  New  York. 


INSULATORS. 

Allen  Electric  &  Supply  Co.,  Philadelphia.  Pa. 
Brown  Electric  Co.,  Boston,  Mass. 
Curtis  Electric  Mfg.  co.,  Jersey  City,  N.  J. 
Delaware  Hard  Fibre  Co.,  Wilmington,  Del. 
Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Flberlie  Co.,  The,  Mechanlcville,  N.  Y. 
Johns,  H.  W  .  Manufacturing  Co.,  New  York. 
Railway  Equipment  Co.,  Chicago,  111. 
Standard  Paint  Co.,  New  York. 
Steel  Motor  Co.,  The,  Cleveland,  O. 
Wales  Manufacturing  Co..  Syracuse,  N.  Y. 
Walworth  Mfg.  Co.,  Boston,  Mass. 


INSULATORS,  MICA. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 


IRON  STRUCTURAL  WORK. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Johnson  Co.,  Johnstown,  Pa. 
Wrought  Iron  Bridge  Co.,  Canton,  O. 


KNEES  AND  OTHER  TRACK  CASTINGS. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Craig.  Wm.  P.,  New  York. 
Dorner  &  Dutton  Mfg.  Co..  Cleveland,  O. 
Floyd,  James  R.,  &  Sons,  New  York. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Hairlngton,  Kobinson&  Co.,  Bosion,  Mass. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Steel  Works,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 


LAMPS. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 


Lewis  &  Fowler  Mfsr.  Co.,  Brooklyn,  N.  Y. 
Smith,  J.  D.,  New  York. 
Steam  Gauge  &  Lantern  Co.,  Syracuse,  N.  Y. 
Stephenson,  John,  Co.,  Ltd.,  New  York. 
Wheeler  Reflector  Co.,  Washington,  D.  C. 
Wllmot  &  Hobbs,  New  York,  and  Bridgeport,  Conn. 

LAMPS,  ELECTRIC. 

Brown  Electric  Co.,  Boston,  Mass. 
General  Electric  Co..  Boston  and  New  York. 
General  Incandescent  Arc  Light  Co.,  New  York. 
Wheeler  Reflector  Co.,  Boston,  Mass. 

LAW. 

Eppley.  Francis  M.,  New  York. 
McKlnney,  William  M.,  New  York. 

LIGHTNING  ARRESTERS. 

Van  Nuls,  C.  S.,  New  York. 

LOCK  NUTS. 

Young  Lock  Nut  Co.,  New  York. 

LOCOMOTIVES. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Porter.  H.  K.,  &  Co.,  Pittsburgh,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 

LUBRICANTS. 

Dixon,  Joseph,  Crucible  Co.,  Jersey  City,  N.  J. 

LUMBER,  CAR  BUILDERS'. 

Wetmore,  A.  B.,  New  York. 

MACHINE  TOOLS 

Harrington,  Edwin,  Son  &  Co.,  Incorporated,  Phil- 
adelphia, Pa. 
Ralston  &  Henry.  Philadelphia,  Pa. 
Schaffer,  The  J.  T.,  Mfg.  Co.,  Rochester,  N.  Y. 
Sellers,  Wm.,  &  Co.,  Incorp.,  Philadelphia,  Pa. 

MAGNESIA  SECTIONAL  COVERINGS. 

Keasbey,  Robert  A.,  New  York. 

MAGNETIC  CUT-OUTS. 

Cutter  Electrical  &  Mfg.  Co.,  Philadelphia,  Pa. 

MATTING,  WIRE. 

U.  S.  Wire  Mat  Co.,  Decatur,  111. 


MATTING,  WOOD. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Lewis,  Samuel,  Brooklyn,  N.  Y. 

MEDBERY  INSULATION. 

Flberlte  Co.,  The,  Mechanlcville,  N.  Y. 

MICA. 

Belden,  F.  E.,  Mica  Mining  Co.,  Boston,  Mass. 

MOTORS,  ELECTRIC. 

Brown  Electric  Co.,  Boston,  Mass. 

Complete  Electric  Construction  Co.,  New  York, 

Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 

Edison  General  Electric  Co.,  Broad  St.,  New  York. 

Eddy  Electric  Manufacturing  uo.,  Windsor,  Conn. 

General  Electric  Co..  Boston  and  New  York. 

New  York  Equipment  <  0.,  New  York. 

Railway  Equipment  Co.,  Chicago,  111. 

Siemens  &  Halske  Electric  Co.  of  Amerlea.Chlcago 

Steel  Motor  Co.,  The.  Cleveland,  O. 

United  Columbian  Electric  Co.,  New  York. 

Waddell-Eniz  Co.,  New  York. 

Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 

Woodbrldge  &  Turner  Engineering  Co.,  New  York. 

MOTORS  GAS,  STEAM,  ETC. 

Baldwin  Locomotive  Works,  Philadelphia,  Pa. 
Porter,  H.  K.  &  Co.,  Pittsburgh,  Pa. 

NUMBER  BADGES. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 
OILERS. 

Wllmot  &  Hobbs,  New  York,  and  Bridgeport,  Conn. 
PAINT,  GRAPHITE. 
Dixon,  Joseph,  Crucible  Co.,  Jersey  City,  N.  J. 

PAINT,  PRESERVATIVE,  FOR  IRON. 

Standard  Paint  Co.,  New  York. 

PAINTS. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 
Valentine  &  Co.,  New  York. 

PATENT  SOLICITORS,  ETC. 
Rosenbaum,  Wm.  A.,  New  York. 

PEDESTALS. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Fowler,  J.  W.,  &  Co.,  Ellzabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y., 
Stephenson,  John,  Co.,  Ld.,  New  York 
Wharton,  Wm.,  Jr.,  s.  Co., Philadelphia, Pa. 
White  Manufacturing  Co.,  The,  New  York. 

PERFORATED  METALS. 

Mundt  &  Sons,  New  York. 


Wm.  A.  Rosenbaum,  Electrical  Expert  i  Patent  Solicitor, 1 
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PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co.,  Philadelphia,  Pa 

PINIONS,  METALLIC. 

Cheater  Steel  Castings  Co.,  Philadelphia,  Pa. 
Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Dorner  &  Dutton  Manufacturing  Co.,  Cleveland,  O. 
Electric  Railway  Equipment  Co.  Cincinnati,  O. 
General  Electric  Co.,  Boston  and  iNew  York. 
Mertes,  A.,  Manufacturing  Co.,  Allegheny,  Pa, 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Pennsylvania  Iron  Works.  Philadelphia.  Pa. 
Steel  Motor  Co.,  The,  Cleveland,  O. 
Walker  Manufacturing  Co.,  Cleveland,  O. 
Wharton,  Wm.,  Jr..  &  Co.,  Philadelphia,  Pa. 
Woodbridge  &  Turner  Engineering  Co.,  New  York. 

PIPES. 

Shook,  Anderson  Mfg.  Co.,  Pittsburgh,  Pa. 

POLES,  METAL. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 
Allen  Electric  &  Supply  Co.,  Philadelphia,  Pa. 
Berlin  Iron  Bridge  co.,  East  Berlin,  Conn. 
Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Nettel.  O'Connor  &  Co.,  Incorporated,  New  York. 
New  York  Electrical  Works,  New  York. 
New  York  Equipment  Co.,  New  York. 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Railway  Equipment  Co..  Chicago,  ill. 
Ralston  &  Henry,  Philadelphia,  Pa. 
Standard  Railway  Supply  Co.,  Chicago,  111. 
Walworth  Mfg.  Co.,  Boston,  Mass. 
Wrought  Iron  Bridge  Co.,  Canton,  O. 

POLES,  WOODEN. 

Hallowell,  Ell  B.  &  Co.,  Philadelphia,  Pa. 
New  York  Equipment  Co.,  New  York. 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Ralston  &  Henry,  Philadelphia,  Pa. 

POWER  TRANSMISSION. 

"L.  P.  &  D."  Transmitter  Co.,  Montpeller,  Vt. 
Lake,  J.  H.  &  D..  Co.,  Massillon,  O. 
Link-Belt  Engineering  Co.,  Nlcetown,  Pa. 
Washburn  &  Moen,  Mfg.  Co.,  Worcester,  Mass. 

PRESSES,  COPYING. 
Shrlver,  T.  &  Co.,  New  York. 

PRESSES,  LEVER,  HYDRAULIC,  ETC. 

Schaffer,  J.  T.,  Manuacturing  Co.,  Rochester,  N.  Y. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
Watson  &  Stlllman,  New  York. 

PRESSES.  WHEEL. 

Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland.  O. 
Hathaway,  Alfred  G.,  Cleveland,  O. 
Schaffer,  J.  T.,  Manufacturing  Co.,  Rochester.N.Y. 
Watson  &  Stlllman,  New  York. 

PULLEY  BOXES. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

PULLEYS. 

Falls  Rivet  &  Machine  Co.,  Cuyahoga  Falls,  O. 
Friction  Pulley  &  Mach.  Works,  Sandy  Hill,  N.  Y. 
"L.  P.  &  D."  Transmitter  Co.,  Montpeller,  Vt. 
Lake,  J.  H.  &  D.,  Co.,  Massillon,  O. 
Lane  &  Bodley  Co.,  The,  Cincinnati,  O. 
Sellers,  Wm.,  &  Co..  Incorp.,  Philadelphia,  Pa. 
Shrlver,  T.,  &  Co.,  New  York. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

PULLEYS,  CABLE. 

Jonson  Engineering  &  Foundry  Co.,  New  York. 
Walker  Manufacturing  Co.,  The,  Cleveland,  o. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 

PUMPS. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Schaffer,  J.  T.,  ManufaciuringCo.,  Rochester.N.Y. 
Shook,  Anderson  Mtg.  Co.,  Pittsburgh,  Pa. 
Southwark  Foundry  &  Machine  Co.,  Philadelphia, 
Pa. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

RAIL  BONOS. 

Kelthley,  H.  R.,  Chicago,  111. 

New  York  Electrical  Works,  New  York. 

NewY'ork  Equipment  Co.,  New  York. 

RAIL  JOINTS. 

American  Rail  Joint  Co.,  Marion,  Ind. 
Cambria  Iron  Co.,  Philadelphia.  Pa. 
Harrington,  Robinson  8,  Co.,  Boston,  Mass. 
Johnson  Co.,  Johnstown,  Pa. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Steel  Co.,  Philadelphia,  Pa. 
Wharton,  Wm  Jr.  &  Co.,  Philadelphia,  Pa. 

RAILS,  GIRDER. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Johnson  Co.,  Johnstown,  Pa. 
Lewis  &  Fowler  Girder  Rail  Co.  Brooklyn,  N.  Y. 
New  Y'ork  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works,  Philadelphia,  Pa. 
Ralston  &  Henry,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 

RAILS,  SECOND  HAND. 

New  York  Equipment  Co.,  New  York. 
Ralston  &  Henry,  Philadelphia,  Pa. 

RAILS,  TURNOUTS,  CURVES,  ETC. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Cambria  Iron  Co.,  Philadelphia,  Pa. 


STEEL  &  IRON  POLES 


Craig,  Wm.  P.,  East  Orange,  N.  Y. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland.  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Johnson  Co.,  Johnstown,  Pa. 
Jonson  Engineering  Co.,  New  York. 
Lewis  &  Fowler  Girder  Rail  Co.,  Brooklyn,  N.  Y. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Ralston  &  Henry,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 

RAILWAY  ADVERTISING. 

U.  S.  Steam  &  Street  Railway  Advertising  Co. 
New  York  and  Boston. 

RAILWAY  FEED  WIRES. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 

Allen  Electric  &  Supply  Co.,  Philadelphia,  Pa. 

Brown  Electric  Co.,  Boston,  Mass. 

Curtis  Electric  Mfg.  Co. ,  Jersey  City,  N.  J. 

Eastern  Electric  Cable  Co.,  Boston,  Mass. 

Electric  Railway  Equipment  Co.,  Cincinnati,  O. 

Hablrshaw  Wire,  Yonkers.  N.  Y. 

New  York  Equipment  Co.,  New  York. 

Okonite  Co.,  The,  Ltd.,  New  York. 

Railway  Equipment  Co.,  Chicago,  111. 

Roebling's,  John  A.,  Sons  Co.,  Trenton,  N.  J. 

Simplex  Electrical  Co.,  Boston,  M  ass. 

Standard  Railway  Supply  Co.,  Chicago,  111. 

Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 

RAW  HIDE  PINIONS. 

Groetzlnger,  A.  &  Sons,  Allegheny,  Pa. 
New  Process  Raw  Hide  Co.,  Syracuse,  N.  Y. 
Nuttall,  R.  D.  Co.,  Allegheny,  Pa. 
Steel  Motor  Co.,  The,  Cleveland.  O. 

REFLECTORS. 

Smith,  Josephine  D.,  New  York. 

Steam  Gauge  &  Lantern  Co  ,  Syracuse,  N,  Y 

Wheeler  Reflector  Co.,  Boston,  Mass. 

ROOFING. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 

ROOFS,  IRON. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Wrought  Iron  Bridge  Co.,  Canton,  O. 

ROPE  WHEELS. 

Philadelphia  Engineering  Works  (Ltd.),  Phila.,  Pa 

ROPES,  COTTON. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O 

ROTATING  SIGNS. 

Wheeler  Reflector  Co.,  Washington,  D.  C. 

RUNNING  GEAR. 

Barney  &  Smith  Car  Co.,  Dayton,  O. 
BemlsCar  Box  Co.,  Springfield,  Mass. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Brownell  Car  Co.,  St.  Louis,  Mo. 
Dorner  <£  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fowler,  J.  W.,  Car  Co..  Ellzabethport,  N.  J. 
Fuiton  Truck  &  Foundry  Co.,  Cleveland,  O. 
General  Electric  Co.,  Boston  and  New  York. 
Laclede  Car  Co.,  St.  Louis,  Mo. 
Lewis  &  Fowler  Mtg.  Co.,  Brooklyn,  N.  Y. 
McGulre  Manufacturing  Co.,  Chicago,  111. 
Peckham  Motor  Truck  &  Wheel  Co.,  Kingston,  N.  Y 
Robinson  Electric  Truck  &  Supply  Co.,  Boston, 
Mass. 

St.  Louis  Car  Co..  St.  Louis,  Mo. 
Sheppard  Manufacturing  Co  ,  Louisville,  Ky. 
Stephenson,  John,  Co.,  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Wharton,  Wm.,  Jr..  &  Co.  Philadelphia,  Pa. 

SALT  DISTRIBUTORS. 

Brill,  J.  Q.,  Co..  Philadelphia,  Pa. 
Dewltt,  E.  F.  &  Co.,  Lansingburgh.  N.  Y. 
Reliable  Manufacturing  Co.,  The,  Boston,  Mass. 

SAND  BOXES. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 
Brill.  J.  G.,  Co.,  Philadelphia.  Pa. 
Crawford,  R.  A.,  Manufacturing  Co.,  Pittsburgh, 
Pa. 

Dewltt,  E.  F.,  &  Co.,  Lansingburgh,  N.  Y. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Peckham  Motor  Tiuck&  Wheel  Co.,  Kingston.  N.  Y 
Reliable  Manufacturing  Co.,  The,  Boston,  Mass. 
Sterling  Supply  Co.,  New  York. 

SASHES. 

Frost  Veneer  Seating  Co.,  New  York. 
Sjoberg,  J.  P.,  New  York. 
Trimble,  Jas.  A  .  New  York 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

SCHOOLS. 

Correspondence  School  of  Technology,Cleveland,0 

SEATING,  RAILROAD. 

Woodman,  Joel  H.,  Hoboken,  N.  J. 

SECURITIES. 

Eppley,  Francis  M.,  New  York. 
Hutchinson,  A.  J. ,  New  York. 
McKlnney,  William  M.,  New  York. 
New  York  Equipment  Co.,  New  York. 

SEPARATORS. 

Goubert  Mfg.  Co.,  (Stratton  Separator)  The,  New 
York. 


SHAFTING. 

Lane  &  Bodley  Co.,  The,  Cincinnati,  O. 
Sellers,  Wm.  &  Co.,  Incorp.,  Philadelphia,  Pa. 

SIGNAL  LIGHTS. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 

SILICON  BRONZE  WIRE. 

Roebling's,  John  A.,  Sons  Co.,  New  York. 

SNOW  PLOWS. 

Adams,  W.  L..  &  Co.,  Chicago,  111. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Brooklyn  Railway  Supply  Co.,  Stamford,  Conn. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Floyd,  James  R.,  &  Sons,  New  York. 
Fowler  J,  W.,  Car  Co.,  Ellzabethport,  N.  J. 
General  Electric  Co.,  Boston  and  New  York. 
Lewis  &  Fowler  Manufacturing  Co.,  Brooklyn,  N.  Y 
Morse,  C.  D..  Car  Mfg.  Co..  Millbury,  Mass. 
New  York  Equipment  Co.,  New  York. 
Standard  Railway  Supply  Co.,  Chicago,  111. 
Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 
White  Manufacturing  Co.,  The,  New  York 

SPIKES  AND  FASTENINGS. 

Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
New  York  Equipment  Co.,  New  York. 
Steel  Rail  Supply  Co.,  The,  New  York. 

SPRINKLERS,  TRACK  AND  ROAD. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Day,  Joslah  F.,  New  York. 

SPRINGS,  CAR. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Railway  Equipment  Co.,  Chicago,  HI. 
Scott,  Charles,  Spring  Co.,  Philadelphia,  Pa. 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 
Vose  Spring  Co.,  The,  New  York. 

STEAM  PLANTS. 

Altoona  Manufacturing  Co.,  Altoona,  Pa. 

Bates  Machine  Co.,  Jollet,  111. 

Brlghtman  Stoker  Co.,  Cleveland,  O. 

Clark  Brothers,  Belmont,  N.  Y. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 

Field  Engineering  Co.,  New  York. 

Grant,  J  A.,  &  Co.,  New  York. 

Hampson,  Edw.  P.,  &  Co.,  New  York. 

Jarvls  Engineering  Co.,  Boston,  Mass. 

Lane  &  Bodley  Co.,  The,  Cincinnati,  O. 

Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y. 

Neftel,  O'Connor  &  Co.,  Incorporated,  New  York. 

New  York  Equipment  Co.,  New  York. 

Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa. 

Pierce  &  Miner  Engineering  Co.,  New  York. 

Stearns  Manufacturing  Co.,  Erie,  Pa. 

Wetherlll,  Robert,  &  Co.,  Chester,  Pa. 

STEEL  CASTINGS. 

Chester  Steel  Castings  Company,  Philadelphia,  Pa. 

STEEL  STEPS. 

Stanwood  Manufacturing  Co.,  Chicago,  111. 

STOCKS  AND  BONDS. 

Eppley,  Francis  M.,  New  York. 
Higglns,  E.  E.,  New  York. 
McKinney,  William  M.,  New  York. 

STORAGE  BATTERIES. 

Electric  Storage  Battery  Co.,  The,  Philadelphia,Pa 
Waddell-Entz  Co.,  New  York. 

STORAGE  BATTERY  CELLS. 

Electric  Storage  Battery  Co.,  The,  Phlladelphia.Pa 

STOKERS,  MECHANICAL. 

Brlghtman  Stoker  Co.,  Cleveland,  O. 
STREET  RAILWAY  BUILDERS. 

Blckford,  J.  H.,  Salem,  Mass. 
Complete  Electric  Construction  Co.,  New  York 
Conway,  M.  W.,  Brooklyn,  N.  Y. 
Craig,  Wm.  P.,  East  Orange,  N.  J. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Field  Engineering  Co.,  New  York. 
General  Electric  Co.,  Boston  and  New  York. 
Hutchinson,  A.  J.,  New  York. 
Jonson  Engineering  &  Foundry  Co.,  New  York 
Lewis  &  Fowler  Mtg.  Co.,  Brooklyn,  N.  Y 
McCarthy,  F.  E.,  &  Co.,  Boston,  Mass, 
Murray,  J.  D.,  New  Brunswick,  N  J. 
Neftel,  O'Connor  &  Co.,  Incorporated,  New  York 
Pennsylvania  Iron  Works  Co.,  Philadelphia. 
Pepper  &  Register,  Philadelphia,  Pa. 
Wakefield  Electrical  Engineering  Co.,  Philadel- 
phia, Pa. 

Wharton.  Wm.,  Jr..  &  Co.,  Philadelphia,  Pa. 

White,  J.  G.  &  Co.,  New  York. 

Woodbridge  &  Turner,  Engineering  Co.,  New  York 

STREET  RAILWAY  SUPPLIES. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 

Allen  Electric  &  Supply  Co.,  Philadelphia,  Pa. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 

Beadle,  Edward,  New  York  City. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 

Brooklyn  Railway  Supply  Co.,  Stamford,  Conn. 

Brown  Electric  Co.,  Boston,  Mass. 

Cambria  Iron  Co.,  Philadelphia,  Pa. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 

Conway,  M.  W.,  Brooklyn,  N.  Y. 

Craig,  Wm.  P.,  East  Orange,  N.  J. 

Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 

Dick,  Kerr  &  Co.,  London,  Eng. 

Dorner  &  Dutton  Mfg.  Co.,  Cleveland.  O. 


FOR  ELECTRIC 
RAILWAYS. 


Walworth  Mfg.  Go. 
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Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Fowler,  J.  W.,  Car  co.,  EUzabetbport,  N.  J. 
Fuel  Economizer  Co.,  The,  New  \ork. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
General  Electric  Co.,  Boston  and  New  York. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Hutchinson,  A.  J.,  New  York. 
Johns,  H.  W.,  Manufacturing  Co.,  New  York. 
Johnson  Co.,  Johnstown,  Pa. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Kelthiev,  H.  R.,  Chicago,  111. 
Lewis  &  Fowler  Mfg.  Co..  Brooklyn,  N.  Y. 
McCarthy,  F.  E.,  &  Co.,  Boston,  Mass. 
Neftel,  O'Connor  &  Co.,  Incorporated,  New  York. 
New  York  Electrical  Works,  New  York. 
New  York  Equipment  Co.,  New  York. 
Peckham  Motor  Truck  &  Wheel  Co.,  Klngston.N.Y 
Pennsylvania  Iron  Works  Co.,  Philadelphia. 
Railway  Equipment  Co.,  Chicago,  111. 
Reliable  Manufacturing  Co.,  The,  Boston,  Mass. 
Sheppard  Manufacturing  Co.,  Louisville,  Ky. 
Standard  Kallway  Supply  Co.,  Chicago,  111. 
Steel  Motor  Co.,  The,  New  York. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Stephenson,  John,  Co.,  Ltd.,  New  York. 
Sterling  Supply  Co,,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
United  Columbian  Electric  Co.,  New  York. 
Wakefield  Electrical  Engineering  Co.,  Philadel- 
phia, Pa. 

Walworth  Manufacturing  Co.,  Boston,  Mass. 
Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 
Westinghouse  Electric  &  Mfg.  Co,,  Plttsburgn  Pa. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 
Wllmot  &  Hobbs,  New  York,  and  Bridgeport,  Conn. 
Woodbridge  &  Turner  Engineering  Co.,  New  York 


SURFACE  CONDENSERS. 

Philadelphia  Engineering  Works  (Ltd.),  Phila,  Pa. 


SWEEPERS. 

Adams,  W.  L.,  &  Co.,  Chicago,  Hi. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Brooklyn  Railway  Supply  Co.,  Stamford,  Conn. 
Fowler,  J.  W.,  Car  Co.,  Kltzabethport,  N.  J. 
General  Electric  Co.,  Broad  St.,  New  York. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Morse,  C.  D.,  Car  Mfg.  Co.,  Millbury,  Mass. 
Standard  Railway  Supply  Co.,  Chicago,  111. 
White  Manufacturing  Co.,  The,  New  York. 


SWITCH  TONGUES. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Harrington,  Robinson  A  Co..  Boston,  Mass. 
Johnson  Co.,  Johnstown,  fa. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co..  The,  New  York. 


SWITCHES. 

Craig,  Wm.  P.,  East  Orange,  N.  J. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Johnson  Co..  Johnstown.  Pa. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Lewis  &  Fowler,  Brooklyn,  N.  Y. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 


SWITCHES,  PRESSURE  PLATE. 

Pressure  Plate  Switch  Co.,  The,  Brooklyn,  N.  Y. 


TICKET  PUNCHES. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 
Woodman,  The  R, ,  Mfg.  &  Supply  Co. ,  Boston,  Mass, 


TICKETS  (LITHOGRAPHED). 

Lithograph  Street  Car  Ticket  Co.,  Cleveland,  O. 

TIES. 

Hallowell,  Eli  B. ,  &  Co.,  Philadelphia,  Pa. 


TIME  TRANSFER  PRINTERS. 

Time  Transfer  Printer  Mfg.  Co.,  Pittsburgh,  Pa. 


TOWER  WAGONS. 

Brlggs  Carriage  Co.,  Amesbury,  Mass. 
Davis,  W.  S.  &  Sons,  Concord,  N.  H. 


TRACK  CLEANERS  AND  SCRAPERS. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 

Barbour,  Stockweli  Co.,  CambridgeDort,  Mass. 

Brill,  J.  Q.  Co.,  Philadelphia,  Pa. 

Dorner  &  Dutton,  Cleveland.  O. 

Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 

Full  on  Truck  &  Foundry  Co.,  Cleveland,  O. 

Lewis  &  Fowler  Manufacturing  Co.,  Brooklyn,  N  Y 

Standard  Railway  Supply  Co.,  Chicago,  111. 


TRACK  WRENCHES. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 


TRACKMEN'S  TOOLS. 

Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia, Pa. 


TRANSFER  TABLES. 

Barbour,  Stockweli  Co.,  Cambrldgeport,  Mass 
Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Hathaway,  Alfred  G„  Cleveland,  o. 
Johnson  Co.,  Johnstown,  Pa. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Morse,  C.  D.,  Car  Mfg.  Co.,  Millbury,  Mass. 
Wharton,  Wm.,  Jr.,&Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

TROLLEY  BUSHINGS. 

Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
New  York  Electrical  Works,  New  York. 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Steel  Motor  Co.,  The,  Cleveland,  O. 


TROLLEY  HANGERS. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 
Anderson,  A.  &  J.  M.,  Boston,  Mass. 
Brown  Electric  Co.,  Boston,  Mass. 
Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 
General  Electric  Co.,  Boston  and  New  York. 
New  York  Electrical  Works,  New  York. 
Nuttall,  R  D.  Co.,  Allegheny,  Pa. 
Railway  Equipment  Co. ,  Chicago,  111. 
Standard  Railway  Supply  Co.,  Chicago,  111. 
Steel  Motor  Co.,  The,  Cleveland  O. 
Wales  Manufacturing  Co,,  Syracuse,  N.  Y. 
Walworth  Manufacturing.  Co.,  Boston,  Mass. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 
Woodbridge  &  Turner,  Engln'rlng  Co.,  New  York. 


TROLLEY  SWITCHES. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 
Anderson,  A.  &  J.  M.,  Boston,  Mass. 
General  Electric  Co.,  Boston  and  New  York. 
New  York  Electrical  Works,  New  York. 
Nuttall,  R.  D.,  Co.,  Allegheny.Pa. 
Railway  Equipment  Co.,  Chicago,  111. 
Steel  Motor  Co.,  The,  Cleveland,  O. 
Standard  Railway  Supply  Co.,  Chicago,  111. 


TROLLEYS  AND  TROLLEY  WHEELS. 

Adams,  W.  L.,  &  Co.,  Chicago,  111. 
Allen  Electric  &  Supply  Co.,  Philadelphia,  Pa. 
Anderson,  A.  &  J.  M.,  Boston,  Mass. 
Brown  Electric  Co.,  Boston,  Mass. 
Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 
General  Electric  Co.,  Boston  and  New  York. 
Johns  H.  W.,  Manufacturing  Co.,  New  York. 
New  York  Electrical  Works,  New  York. 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Railway  Equipment  Co.,  Chicago,  111. 
Standard  Railway  Supply  Co.,  Chicago,  111. 
Steel  Motor  Co.,  The,  Cleveland  o. 
Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 
Woodbridge  &  Turner  Engln'rlng  Co.,  New  York. 


TRUCKS,  MOTOR,  ETC. 

Barney  &  Smith  Car  Co.,  Dayton,  O. 
Bemls  Car  Box  Co.,  Springfield,  Mass. 
Brill  J.  G.,  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co,  Cleveland,  O. 
Edison  General  Electric  Co.,  Broad  st.,  N.  Y. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
General  Electric  Co.,  Boston  and  New  York. 
Laclede  Car  Co.,  St.  Louis,  Mo. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
McGulre  Mfg.  Co.,  Chicago. 
New  York  Equipment  Co.,  New  York. 
Peckham  Motor  Truck  &  Wheel  Co., Klngston.N.Y. 
Robinson  Electric  Truck  &  Supply  Co.,  Boston, 
Mass. 

Sheppard  Manufacturing  Co.,  Louisville,  Ky. 
St.  Louis  Car  Co.,  St.  Louis,  Mo. 
Stephenson,  John,  Co.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 


TRUCKS,  RADIAL. 

Robinson  Electric  Truck  &  supply  Co.,  Boston. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
White,  Edward  C.  New  York. 


TURNTABLES. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa.. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Hathaway,  Alfred  G.,  Cleveland,  O. 
Johnson  Co.,  Johnstown,  Pa. 
Jonson  Engineering  &  Foundry  Co.,  New  York. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Sellers,  Wm.,  &  Co.,  Incorp.,  Philadelphia,  Pa. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 


UNIFORM  BUTTONS. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 


VALVES  AND  GATES. 

Chapman  Valve  Mfg.  Co.,  Indian  Orchard, Mass. 

Lunkenhelmer  Co.,  Cincinnati,  O. 

Shook,  Anderson  Mfg.  Co.,  Pittsburgh,  Pa. 


VARNISHES. 

Johns,  II.  W.,  Manufacturing  Co.,  New  York. 
Reld,  John  J.,  Newark,  N.  J. 
Smith,  Edward,  &  Co.,  New  York. 
Valentine  &  Co.,  New  York. 


VENEERS. 

Frost  Veneer  Seating  Co.,  New  York. 
Veneer  Seating  &  Church  Furniture  Co.,  Brooklyn, 
N.  Y. 

Woodman,  Joel  H.,  Hoboken,  N.  J. 


VOLTMETERS  AND  AMMETERS. 

Weston  Electrical  Instrument  Co.,  Newark,  N.  J. 


VULCABESTON. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 


VULCANIZED  FIBRE. 

Vulcanized  Fibre  Co.,  14  Dey  St.,  New  York. 


WAGONS. 

Brlggs,  Carriage  Co.,  Amesbury,  Mass. 


WATER  COLUMNS. 

Reliance  Gauge  Co.,  Cleveland,  O. 


WHEELS. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa- 
Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Lewis  &  Fowler,  Mfg.  Co.,  Brooklyn,  N.  Y. 
Lobdell  Car  Wheel  Co.,  Wilmington,  Del. 
Peckham  Motor  Truck  &  Wheel  Co.,  Klngston.N.Y. 
Societe  Anonyme  Industrielle  des  Etabllssements 

Arbel,  Rlve-de-Gler  (Loire),  France. 
Stephenson,  Jno.,  Co.  Ld.,New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
White,  Edward  C,  New  York. 
Whitney,  A.,  &  Sons,  Philadelphia,  Pa. 


WHEELS.  CHILLED. 

Brill,  J.  G.,  Co.,  Philadelphia.  Pa. 
Dorner  &  Dutton  Mtg.  Co.,  Cleveland  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
White,  Edward  C,  New  York. 
Whitney,  A.  &  Sons,  Philadelphia,  Pa. 


WIRE. 

American  Electrical  Works,  Providence,  R,  1. 
Anderson,  A.  &  J.  M.,  Boston,  Mass. 
Brown  Electric  Co.,  Boston,  Mass. 
California  Wire  Works,  San  Francisco,  Cal. 
Eastern  Electric  Cable  Co.,  Boston,  Mass. 
General  Electric  Co.,  Boston  and  New  York. 
Habirshaw  Wire,  Yonkers,  N.  Y. 
Hazard  Manufacturing  Co.,  Wllkesbarre,  Pa. 
Moore,  Alfred  F.,  Philadelphia,  Pa. 
New  York  Equipment  Co.,  New  York. 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Okonite  Co.  (Ltd.),  The,  New  York. 
Railway  Equipment  Co.,  Chicago,  111. 
Ralston  &  Henry,  Philadelphia,  Pa. 
Roebllng's,  John  A.,  Sons  Co.,  Trenton,  N.  J. 
Shawmut  Fuse  Wire  Co.,  Boston,  Mass. 
Simplex  Electrical  Co.,  Boston,  Mass. 
Trenton  Iron  Co  ,  Trenton,  N.  J. 
Walker  Manufacturing  Co.,  The  Cleveland,  o 
Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 


WIRE,  INSULATED. 

Adams,  W.  L„  &  Co.,  Chicago.  111. 

Allen  Electric  &  Supply  Co.,  Philadelphia,  Pa. 

American  Electrical  Works,  Providence.  R.  I. 

Anderson,  A.  &  J.  M.,  Boston,  Mass. 

Brown  Electric  Co.,  Boston,  Mass. 

Cutter  Electrical  &  Mfg.  Co.,  Philadelphia. 

Eastern  Electric  Cable  Co.,  Boston,  Mass. 

General  Electric  Co.,  Boston  and  New  York. 

Habirshaw  Wire,  Yonkers,  N.  Y. 

Moore,  Alfred  F.,  Philadelphia,  Pa. 

Neftel  O'Connor  &  Co.,  Incorporated.  New  York. 

New  York  Equipment  Co.,  New  York. 

New  York  Insulated  Wire  Co.,  New  York. 

Nuttall,  R.  D., Co.,  Allegheny,  Pa. 

Okonite  Co.  (Ltd.).  The,  New  York. 

Railway  Equipment  Co.,  Chicago,  111. 

Ralston  &  Henry,  Philadelphia,  Pa. 

Roebllng's,  John  A.,  sons  Co.,  Trenton,  N.  J. 

Simplex  Electrical  Co.,  Boston,  Mass. 

Standard  Railway  Supply  Co.,  Chicago,  111. 

Steel  Motor  Co.,  The,  Cleveland,  O. 

Washburn  &  Moen  Mfg.  Co.,  Worcester.  Mass. 


WOODWORK,  CAR. 

Brill,  J.  G.,  Co.,  Phlladelpela,  Pa. 
Kuhlman,  G.  C,  Co.,  Cleveland,  O. 
Morse,  C.  D.,  Car  Mfg.  Co.,  Millbury,  Mass. 
Sjoberg,  J.  P.,  &  Co.,  New  York. 
Trimble.  James  A..  New  York. 
Wetmore.  A.  B.,  New  York. 


WOOD  WORKING  MACHINERY. 
Prylbll,  P.,  New  York. 


F.  W.  DEVOE  &  CO.'S  COLORS  and  VARNISHES  are  STANDARD 
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Electric  Car  Heater. 


THE 


OLD  RELIABLE. 


99 


First  in  the  Field  and  still  the 

FAVORITE 


MANUFACTURED  BY 


BURTON  ELECTRIC  CO. 

I£/iclniiori<l ,    \r«  . 


SOLD  THROUGH 


TAYLOR,  DEE  &  MACK, 

(Formerly  Taylor,  Goodhue  &  Ames.) 

348  Dearborn  St.,  Chicago. 


WRITE    FOR    DESCRIPTIVE  CATALOGUE. 


THE 


UNITED  COLUMBIAN 
ELECTRIC  CO. 


MANUFACTURERS  OF 


Electric  Railway  Apparatus. 


CONTROLLER   OF  WINKLER  TWIN    SERIES  MOTOR. 

SEE    PKGE  52. 


SHMUEL  LEWIS, 

ORIGINATOR  AND  MANUFACTURER 

 OI^1  

LEWIS'   PATENT  WOOD  MATS. 


MAT 

LIGHTEST, 

STRONGEST,       EVER  DESIGNED 

CHEAPEST,        |  POR 
CLEANLIEST, 


J   STREET  CARS, 


PRICES  REDUCED 


AND 

MANY  IMPROVEMENTS  ADDED. 

Prompt  attention  will  be  given 
to  any  orders,  and  informa- 
tion cheerfully  furnish- 
ed on  application. 

These  mats  are  interchangeable  and  reversible,  made  of  well-seasoned  maple-wood  slats,  assembled  with 
strong  screw-rods  which  cut  their  own  thread,  rendering  infiltration  of  dust  or  liquids  impossible,  maintain 
them  smooth  and  prevent  warping,  so  that  the  underlying  material  is  not  injured  ;  these  screw-rods  give  great 
strength  and  insure  durability  to  the  mats,  some  have  been  worn  by  usage  until  the  screw-rods  in  the  middle  of 
the  slats  were  exposed  without  decreasing  their  firmness  and  strength.  They  are  easily  repaired  by 
screwing  two  half  slats  in  the  place  of  the  one  broken. 


10  to  18  Lorimer  Street,  near  Broadway,  Brooklyn,  N.  Y.,  U.  S.  A. 
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M.    B.  WETMORE, 

LUMBER  AT  WHOLESALE. 


WANTS  OF  STREET  CAB  BDILDERS  A  SPECIALTY 

The  Best  Grades  of  Whitewood,  Ash  and  White  Oak,  up  to  26  ft.  and  28  ft.  long. 
WHITEWOOD  PANELS,  16  ft.  to  26  ft.,  of  the  CHOICEST  GRADE. 

YELLOW  PINE  AND  WHITE  OAK  TIES. 
correspondence  solicited.         10  WEST  23d  ST.,  NEW  YORK. 

The  Perfect  Pressure  Plate  Switch. 

SPECIALLY  DESIGNED  FOR  ELECTRIC  ROADS. 

ABSOLUTELY  CERTAIN  IN  ITS  OPERATION. 

CAN  BE  USED  ON  ANY  STYLE  OF  TRACK. 


ALiIi   PARTS  INTERCHANGEABLE. 

Point  of  switch  five  feet  in  front  of  car  when  it  strikes  pressure  plate,  enabling  motorman  to  see 
that  switch  is  turned  before  car  passes  over  it.    Convex  corrugated  pressure 
plates  only  one  and  one-half  inches  above  roadway. 


The  Pressure  Plate  Switch  Co., 


OFFICES 


54,  56  Sanford  St.  &  545,  547,  549  Park  Ave.,  Brooklyn,  N.Y. 

D.  W.  BINNS,  Cashier.  V.  D.  CRUSER,  Supt. 

J.  B.  HICKS,  Manager,  N.  Y.  Office,  lO  Barclay  St. 


f"W  mm 
^•■"■C  T  If 


TROLLEY  AR% 
CLAMP. 


EYE-BOLT. 


J.  H.  wiitkmps  &  GO. 

9-15  Richards  St.,  Brooklyn,  N.  Y. 


DROP  MINGS 


Forgings  for  Electrical  Work,  from 
Iron,  Steel,  Copper,  Bronze  and 
Aluminum  a  Specialty. 


When 
Ordering 


From  firms  whose  names  appear  in  the 
Street  Railway  Journal  our  friends 
will  confer  a  favor  on  our  advertisers 
and  ourselves  by  mentioning  this  paper. 
Very  respectfully, 

Street  Railway  Publishing  Co. 
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WBSTINOHOUSE 

ELECTRIC  &  MANUFACTURING  COMPANY 


PITTSBURG, 


Railway  Managers  who  have  had  practical  experience  with 
our  Motors  and  Generators  pronounce  them  in  every 
respect  the  BEST  IN  THE  MARKET. 

•BS  &  833- 

The  WESTINGHOUSE  SYSTEM 

Embodies  all  the  Requirements  Demanded  by  Electric  Railway  Practice. 

EFFICIENCY,  DURABILITY,  EASY  OPERATION, 

LEAST  COST  FOR  REPAIRS,  NOISELESS  IN  USE 

 £^ETI3 

Perfect  in  Mechanical  and  Electrical  Construction 

NM  X  ft 

The  Record  of  our  Apparatus  for  Two  Years  is  a  Revelation 
in  the  Electrical  Industry  of  to-day. 

Branch  Offices  in  all  Leading  Cities. 

Agents  for  Canada:  AHEAR2T  &  SOPEH,  Ottawa,  Ont. 
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Eddy  Power 
Generators 


V        \  dlfe   /  y 

.   .   .   FOR  .   .  . 
ELECTRIC  STREET 
.  .  RAILWAYS.  .  . 


THIS    COMPANY    MAKES   A   SPECIALTY   OF  THE  POWER 
BUSINESS    IN    ITS   VARIOUS  BRANCHES. 


We  Guarantee  1 


Highest  Possible  Efficiency,  Perfect  Regulation  and 

Workmanship  Seldom  Equalled  but  Never  Excelled. 


WRITE   FOR   PARTICULARS,   OR   IF   IN   THE  MARKET, 
SEND   US  YOUR  SPECIFICATIONS. 


Havemeyer  Building,  New  York. 
1417  &  1418  Monadnock  Building,  Chicago. 
30  Oliver  Street,  Boston. 
170  Second  Street,  Portland,  Ore. 
506  Commerce  Street,  Philadelphia,  Pa. 
Cuyahoga  Building,  Cleveland,  O. 

135  Seneca  Street,  Buffalo.  WINDSOR,  CONN. 


TjiE  EDDY  ELECTRIC  JlfG.  CO. 


249  Second  Ave.  South,  Minneapolis. 


r  t 


SOCIETE  ANONYME  INDUSTRIELLE 

DES  ETABLISSEMENTS  ARBEL 

OF  FRHNCE, 

ANNOUNCE    THE    ESTABLISHMENT    OF    AN    AMERICAN  AGENCY 
FOR    THE    SALE    OF  THEIR 

WROUGHT  -  IRON    FORGED  WHEELS, 

(Centres)  with  Steel  Tires  for  Street  Railway  Service. 


WE    GUARANTEE    WROUGHT-IRON    CENTRES   FOR   CABLE  AND 
ELECTRIC   RAILWAY    SERVICE    FOR    5  YEARS. 


We  invite  correspondence,  or  personal  call  on  our  American  Agent,  Mr.  Hazelton, 

who  will  be  pleased  to  give  full  information. 


Works:  RIVE-DE-GIER  (LOIRE),  FRANCE. 

ADDRESS    ALL  CORRESPONDENCE, 

"WIL^C.   HAZELTON,  3rd., 

By  Appointment,  Exclusive  Agent  for  the  United  States, 

Havemeyer  Building,      -      ■      26  Cortlandt  St.,  New  York. 
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W.  E.  IIAYCOX,  Pres.  ami  Gen'l  Man.  M.  B.  BIISHNELL,  Vice-Pres.  C.  J.  LANGDON,  Sec.  and  Treat!. 


SINGLE  STEEL  TRUCK  "  IMPERIAL." 

The  Best  Standard  Motor  Truck  Ever  Made  for  Single  Truck  Cars. 


DOUBLE   STEEL   TRUCK  "IMPERIAL." 

This  Truck  has  no  Equal  for  Strength,  Durability  and  Easy  Riding. 

WRITE    FOR    PRICES,    BLUE    PRINTS,  ETC. 


DO  YOU  WANT  TO  KEEP  YOUR  CARS  WARM?    THEN  PREVENT  THE 
DOORS  FROM  SWINGING  OPEN  ON  CURVES,  BY  USING  THE 


HAYCOX   PATENT   DOOR  FASTENER. 


THE  FULTON  TRUCK  &  FOUNDRY  COMPANY. 

ADDRESS  CLEVELAND  OFFICE, 


January,  1894.] 


MULTIPOLARS— 
^GENERATORS 

FOR   RAILWAY  WORK, 

BELT  DRIVEN  OR  DIRECT  CONNECTED. 


A    MODEL    RAILWAY    STATION— INTRAMURAL  RAILWAY. 


2  M  P.  1,500  K.  W.,  Direct-Connected,  Generators  now  operating  in  Brooklyn. 
2  M  P.  1,500  K.  W.,     "  Generators  now  erecting  in  Brooklyn. 

2  M  P.  1,500  K,  W,,     "  Generators  under  construction  for  Brooklyn. 

3  M  P.  1,500  K.  W„     "  Generators  under  construction  for  Philadelphia. 

3  MP.    750  K.  W.,     "  Generators  operating-  in  Cass  Ave.  Stati  on,  St.  Lou 

4  MP.   400  K.  W..     "  Generators  operating  in  Union  Depot  Station,  St.  Lou 

3  MP,   250  K.W,,     "  Generators  operating  in  Electric  Traction  Co.  Static 

Philadelphia,  Pa. 

STATION  MANAGERS   CONCUR   IN   THE   OPINION  THAT 

THESE  GENERATORS  ALONE  COMPRISE  ALL  THE  QUALITIES  NECESSAR 
TO  ECONOMICAL  AND  SATISFACTORY  OPERATION. 

Maximum  Efficiency.    Great  Mechanical  Strength.    Automatic  Regulation.  Thorough 
Ventilated  Armature.    Slow  Speed.  Economy  in  Space.    Economy  in  Invest- 
ment.   Economy   in    Operation.   Minimum  Cost  of  Maintenance. 


is. 


GENERAL  ELECTRIC  COMPANY 
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G.  E.  800 

NEW  RAILWAY  MOTOR. 


•tits 


WATER  AND  DOST 
PROOF. 


BRUSHES  EASILY 
ACCESSIBLE. 


LIGHTEST  AND  MOST 

COMPACT 
STREET  RAILWAY 

MOTOR 
EYER  CONSTRUCTED. 


LESS  DEAD  WEIGHT  ON  AXLES  THAN  IN  ANY  OTHER  MOTOR. 

ECONOMY  IN  TRACK  EXPENSE. 

Union  Depot  Railroad  Company,  St.  Louis,  Mo.,  September  i,  1893. 
General  Electric  Company,  Chicago,  111.: 

Dear  Sirs: — On  May  28th  last,  your  "  G.  E.  800"  motors  were  put  into  service  on  our  California  Ave- 
nue division.  This  division  is  one  that  calls  for  both  speed  and  power,  as  we  have  several  heavy  grades, 
and  especially  two  which  will  average  about  seven  blocks  long  and  be  about  five  and  a  half  per  cent.,  with 
five  very  sharp  curves.  During  the  space  of  time  which  has  elapsed  since  these  motors  were  put  into  ser- 
vice, they  have  not  lost  a  single  trip  but  have  been  constantly  on  the  go,  not  even  as  much  as  blown  a 
fuse  during  that  time.  From  my  own  personal  observations,  I  feel  justified  in  saying  that  the  "G.  E.  800" 
motor  is  a  complete  success  in  every  detail.  It  has  also  a  point  which  should  commend  it  to  every  practical 
railroad  man,  viz.,  the  weight  having  been  reduced  so  much  it  is,  comparatively  speaking,  a  very  easy 
motor  on  the  track,  and  I  feel  convinced  that  a  road  equipped  with  these  motors  would  very  materially 
reduce  the  expense  of  maintenance  of  way.  I  may  add,  we  are  equally  pleased  with  the  practical  operation 
of  the  type  "  K "  controller.    Its  compactness,  simplicity  and  economy  make  it  invaluable. 

Yours  truly, 

(Signed)  Harry  Scullin,  Vice  President. 


Among  the  purchasers  of  large  mumbers  of  G.  E.  800  Motors  are: 

Brooklyn  City  Railroad  Co. 
Union  Railroad,  Providence,  R.  I. 
Reading  Traction  Co.,  Reading,  Pa. 
P.  A.  &  M.  Traction  Co.,  Allegheny,  Pa. 
City  &  Suburban  Railway,  Baltimore,  Md. 
Buffalo  Railway  Co. 


Denver  Tramway  Co. 
Union  Depot  Co.,  St.  Louis. 
East  Cleveland  Railway  Co. 
Cincinnati  Street  Railway  Co. 
Worcester,  .  Mass.,  Traction  Co. 
Calumet  RailAvay  Co.,  Chicago,  111. 


Pacific  Improvement  Co.,  San  Francisco,  Cal. 


GENERAL  ELECTRIC  COMPANY 


PRINCIPAL,   SALES  OFFICES 


44  Broad  Street,  New  York. 

180  Summer  Street,  Boston,  Mass 

Fifth  and  Race  Streets,  Cincinnati,  O. 

Equitable  Building,  Atlanta,  Ga. 

15  First  Street,  San  Francisco,  Cal. 


173  and  175  Adams  Street,  Chicago,  111. 
509  Arch  Street,  Philadelphia,  Pa. 
401-407  Sibley  Street,  St.  Paul,  Minn. 
r333  F  Street,  N.  W.  Washington,  D.  C. 
Masonic  Temple,  Denver,  Col. 


ALL  BUSINESS  OUTSIDE  THE  UNITED  STATES  TRANSACTED  BY  THE  THOMSON-HOUSTON  INTER- 
NATIONAL ELECTRIC  COMPANY,  44  BROAD  STREET,  NEW  YORK 


January,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


25 


MOTOR  AND 
TRAIL  CARS 

of  all  descriptions— New 
nnrl  Beccafi  Hand  —  tor 
Suburban,  Electric.  Dum- 
my and  Cable  Roads. 

Station  Equipment 
and  Supplies. 


NEW  YORK  EQUIPMENT  CO 

15   WALL    ST.  ,  NEW     YORK  I 

'A  A /I,  WAY  EQUIPMENT. 

iSTEEL  RAILS\  TRACK  SUPPLIES 


WHETHER  YOU  WISH  TO  BUY  OK  SELL,  WRITE  US. 


Track  Materia! 
and  Supplies, 

Girder,  Tram  and  Tee 
Kails  of  all  weights,  with 
Chairs,  Joints,  Spikes,  &c 

Liue  Construction 
Material. 


CHAPMAN  VALVE  MFG.  CO. 

MANUFACTURERS  OP 

VALVES  AND  GATES 

FOR  STEAM,  WATER,  GAS, 

AMMONIA,  OIL,  ACID,  ETC. 

ALSO  GATE  FIRE  HYDRANTS. 

We  make  a  Specialty  of  Valves  for  Superheated 
and  High  Pressure  Steam,  125  lbs. 
Pressure  and  Upwards. 
The  GENUINE  CHAPMAN  VALVES  In  all  cases 
will  bear  our  names  In  full,  either  rolled  In  or  cut 
upon  the  shells,  and  also  our  trade-mark  and 
monogram . 

General  Office  and  Works,  Indian  Orchard,  Mass. 

Treasurer's  Office,  1'£  Hllby  St.,  Boston,  Mass. 

Chicago  Office,  24  West  Lake  Street. 

New  York  Office,  28  Piatt  Street. 

All  Work  Guaranteed.     Send  for  Circulars  and  Prices 


A.  MERTES  MFG.  CO. 


MANUFACTURERS  OF 


ELECTRIC 


Pinions 


OF  ALL 
KINDS 


MOTOR 


AND  FOll 

ALL  SYSTEMS, 


OUR  FACILITIES  ARE  UNEQUALLED. 


Isabella  and  Sandusky  Sts.,  Allegheny,  Pa. 


VALENTINE  &  COMPANY, 

MANUFACTURERS  OF 

HIGH  GRADE 


NEW    YORK.  BOSTON. 

CHICAGO.  PARIS. 


THE  CORRESPONDENCE  SCHOOL  OF  TECHNOLOGY 

Brainard  Block,  Public  Square,  Cleveland,  Ohio. 

INSTRUCTION    BY    CORRESPONDENCE.      ALSO    LOCAL    CLASSES.      SEND   FOR  CIRCULARS. 


Electrical  Engineering— E.  P.Roberts,  M.  E.,  Consulting  Engineer. 
Electrical  Engineering— G.  T.  Hanchett,  S.  B.,  with  E.  P.  Roberts  &  Co. 
Steam  Engineering— Oscar  Antz,  M.  E.,  and  E.  P.  Roberts,  M.  E 
Mechanical  Engineering— Oscar  Antz,  M.  E.,  and  E.  P.  Roberts,  M.  E. 
Civil  Engineering— James  Ritchie,  B.  S.,  Consulting  Engineer. 
Bridges  and  Roof  Trusses— Frank  0.  Osborne,  C.  E.  Consulting  Engineer. 


Advisors  on  Special  Matters— P.  Yensen,  Telephone  ;  L.  S.  Slebel, 
Telegraph ;  H.  J.  Cook,  Engines  and  Boilers ;  J.  N.  Richardson, 
A  rctiltccTjUrG 

CONSULTING  SERVICE. — The  above  Consulting  Engi- 
neers and  Architect  are  prepared  to  undertake  Surveys,  Estimates, 
Plans,  Specifications,  Tests,  etc.,  in  any  line  of  Engineering. 


Steel  Rails. 

COMPLETE  OUTFIT  FOR  LOGGING,  MINING, 


LOCOMOTIVES,  MOTORS,  CARS,  ETC. 


NEW  AND  SECOND  HAND. 


PLANTATION  AND 


STREET  RAIL  AND  TRAM  ROADS. 

LIGHT  SECTIONS  RAILS  AND  SPIKES  IN  STOCK. 


THE  STEEL  RAIL  SUPPLY  CO., 

HUMPHREYS  &  SAYCE,  Managers. 

No.    io    Wall    St.,    -   -   -   -    NEW  YORK. 


Weston  Electrical  Instrument  Co, 

114-120  WILLIAM  ST.,  NEWARK,  N.  J. 

THE  WESTON  STANDARD 


PORTABLE 

Volmeters  and  "Wattmeters 

FOR   ALTERNATING   AND  DIRECT 
CURRENT  CIRCUITS. 


PORTABLE  WATTMETER 


A  New  Catalogue  on 
STATION   AMMETERS  AND 
VOLTMETERS. 


Our  Portable  Instruments  are  recognized  an  Standards  throughout 
the  Civilized  World. 


 THE  IMPROVED  

FISHKILL  CORLISS  ENGINE 


High  Economy,  Close  Regulation,  Noiseless  Operation. 
FISHKILL   LANDING  MACHINE  CO., 

FISIIKILL-ON-TI1E-HCDSON,  N.  Y. 

Robt.  J.  Halgin,  Pres.  W.  F.  Sage,  Vlce-Pres,  Jas.  L,  Teller,  Sec'y, 
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HaVEMEYER  BUILDING,  NEW  YORK.       MONADNOCK  BUILDING,  CHICAGO. 


Directory  of  State  Street  Railway  Associations. 


AMERICAN  STREET  RAILWAY  ASSOCIATION. 

President,  Henry  C.  Payne,  Milwaukee,  Wis.;  first  vice-presi- 
dent, W.  J.  Stephenson,  Washington,  D.  C;  second  vice-president, 
James  R.  Chapman,  Grand  Rapids,  Mich.;  third  vice-president,  Lewis 
Perrine,  Jr.  ,  Trenton,  N.  J. ;  secretary  and  treasurer,  Wm.  J.  Richard- 
son, Brooklyn,  N.  Y.  Executive  Committee — The  President,  Vice- 
Presidents  and  D.  F.  Longstreet,  Denver,  Colo.;  Thomas  H.  Mc- 
Lean, Indianapolis,  Ind.;  Edward  Whittaker,  St.  Louis,  Mo.;  W. 
Y.  Sofer,  Ottawa,  Can.,  and  E.  S.  Goodrich,  Hartford,  Conn. 

Next  meeting,  Atlanta.  Ga.,  third  Wednesday  in  October,  1894. 


NEW  YORK  STATE  STREET  RAILWAY 
ASSOCIATION. 

President,  Daniel  B.  Hasbrouck,  New  York  City;  first  vice- 
president,  G.  Tracy  Rogers,  Binghamton,  N.  Y.;  second  vice  presi- 
eent,  James  H.  Moffitt,  Syracuse,  N.  Y.,  secretary  and  treasurer, 
William  J.  Richardson,  Brooklyn,  N.  Y.  Executive  Committee: 
John  N.  Beckley,  Rochester;  Daniel  F.  Lewis,  Brooklyn;  Chas. 
Cleminshaw,  Troy. 

Next  regular  meeting,  Syracuse,  third  Tuesday  in  September, 
1894. 


OHIO  STATE  TRAMWAY  ASSOCIATION. 

Albion  E.  Lang,  Toledo,  President;  W.  J.  Kelly,  Columbus, 
Vice-President;  J.  B.  Hanna,  Cleveland,  Secretary  and  Treasurer; 
W.  A.  Lynch,  Canton,  Chairman  Executive  Committee. 

Next  meeting,  Cincinnati,  fourth  Wednesday  in  September,  1893. 


MASSACHUSETTS  STATE   STREET  RAILWAY 
ASSOCIATION. 

President,  J.  H.  Cunningham,  Boston;  Secretary  and  Treasurer, 
A.  E.  Butler,  Lawrence;  Executive  Committee,  Samuel  Winslow, 
Alfred  A.  Glazier,  Boston;  P.  F.  Sullivan,  Lowell;  E.  C.  Foster, 
Revere;  Horace  B.  Rogers,  Brockton;  A.  E.  Smith,  Springfield; 
Prentiss  Cummings,  Boston. 


THE  STREET  RAILWAY  ASSOCIATION  OF  THE 
STATE  OF  NEW  JERSEY. 

President,  Thos.  C.  Barr,  Newark;  vice-President,  W.  S.  Scull, 
Camden;  Secretary  and  Treasurer,  Charles  Y.  Bamford,  Trenton; 
Executive  Committee,  Officers  and  C.  B.  Thurston,  Jersey  City ;  H. 
Romaine,  Paterson:  S.  B.  Dod,  Hoboken. 


PENNSYLVANIA  STATE  STREET  RAILWAY 
ASSOCIATION 

President  H.  R.  Rhoads;  first  vice-president,  Williamsport;  R.  L. 
Jones,  Secretary,  S.  P.  Light,  Lebanon;  treasurer.  W.  H.  Lanius, 
York. 

Next  meeting,  Reading,  first  Wednesday  in  September,  1894. 


John  A.  Sebly,  Pres.  and  Gen'l  Man. 
V.  O.  Baker,  Jr  ,  Treasurer. 


W.  H.  Baker,  Vice-President. 
Mills  H.  Landon,  Auditor. 


THE 


Complete  Electric  Construction  Co. 

General  Offices, 
121  Liberty  Street,  New  York. 


ELECTRIC  OR  STEAM  RAILROAD  CONSTROCTION 


A.  SPECIALTY. 


Chicago  Office,  -  Monadnock  Building. 

CLIFT.   WISE,  Manager. 


BROWN  ELECTRIC  CO., 


-DKAIjKK  S  IN- 


EleetFie  Kailmay  Supplies 


TELEGRAPH,  TELEPHONE  AND 

ELECTRIC  LIGHT  SUPPLIES, 

COR.  SUMMER  and  FEDERAL  STS,,  BOSTON,  MASS. 


Please  get  Our  Prices  Before  you  Buy. 


STYLE  167. 


ROTATING 
SIGflS, 

Showing  immediate  des- 
tination of  car. 

OIL  OR  ELECTRIC. 


Send  for  Catalogue. 

Wheeler  Reflector  Co., 

18  WASHINGTON  ST., 
BOSTON,  MASS. 


F.  W.  FRIIS 


National  Railroad  Detective  Agency,  Office,  673  Broad  St.,  Newark, 
N.  J.  Residence,  74  N.  7th  St. 


Trustworthy  and  experienced  male  and  female  operators  sent  to  any  part 
of  the  country  for  a  reasonable  charge.  Satisfactory  results  guaranteed.  For 
terms  and  references,  address  to  headquarters. 


THE  RELIABLE  DETECTIVE  AGENCY. 


ESTABLISHED  1876. 


P.  J.  SALOSCHIN, 

General  Manager. 


853  BROADWAY,  NEW  YORK. 


Experienced  operators  male  and  female,  furnished  on  short  notice. 
SURFACE  R.  R.  WORK  A  SPECIALTY. 


NEFTEL,  O'CONNOR  &  COMPANY, 

INCORPORATED, 

ELECTRICAL  ENGINEERS, 

Electric  Railways,  Light,  Power  and  Steam 
Plants  Designed  and  Constructed. 


126  Liberty  Street, 


NEW  YORK 
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THE  "CLARK"  WIRE 

Insulation  Guaranteed  Wherever  Used,  /Erial, 
Underground,  or  Submarine. 

In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states : 

"A  THOROUGHLY  RELIABLE  AND  DESIRABLE  WIRE  IN  EVERY  RESPECT." 


The  Rubber  used  in  insulating  our  Wires 
and  cables  id  especially  chemically  Prepar- 
ed, and  Is  Guaranteed  to  be  waterproof, 
and  will  not  deteriorate,  ox'.dlze,  or  crack, 
and  will  remain  flexible  In  extreme  cod 
weather,  and  Is  not  affected  by  heat.  The  In- 
sulation is  protected  from  mechanical  Injury  i 
by  one  or  more  braids,  and  the  whole  sllcki  d 
with  C  lark's  Patent  Compound,  and  Special 
Extra  finish,  which  we  have  now  adopted  for 
all  our  solid  wires  as  an  Extra  Weatherproof 
Protection,  and  also  Preventing  Chafing  and 
Abrasion,  which  is  Water,  Acid,  and  to  a 
very  great  extent.  Fireproof.  Our  insulation 
will  prove  durable  when  a'l  others  fall.  We 
are  prepared  to  furnish  Single  Wires  of  all 
Gauges  and  Diameter  of  Insulation  for  Tele- 
graph and  Electric  Lights  from 
stock.  Cables  made  to  order.  We 
are  now  prepared  to  furnish  our 
Clark  Wire  with  a  white  outside 
finish  for  celling  cleat  work  as 
well  as  our  Standard  Color. 


For  Railway  and  Motor 
Use,  We  Make  All  Sizes  of 
Stranded  and  Flexible  Wire 
and  Gables  with  Clark's  In- 
sulation. 

WE  GUARANTEE  OUR  INSULA- 
TION WHEREVER  USED,  iERIAI,, 
UNDERGROUND,    OR  SUBMARINE, 

trade  and  our  net  prices  are  as  low.  If 
not  lower  than  any  other  First- 
class  Insulated  Wire. 

We  shall  be  pleased  to  mall 
Catalogues  with  Terms  and  Dis- 
counts for  Quantities. 


EASTERN   ELECTRIC  CABLE  CO., 

61  and  63  Hampshire  St.,  Boston,  Mass. 

HENRY  A.  CLARK,  T  reas.  and  Gen.  Manager.  HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 

Western  Agent,  GREAT  WESTERN  MFC.  CO.,  Chicago.  III. 

SIMPLEX  FEEDER  WIRES, 

RUBBER  COVERED  WIRES.  LEAD  COVERED  AND  ARMORED  CABLES. 

SIMPLEX  ELECTRICAL  COMPANY,  -  620  Atlantic  Avenue,  Boston. 


Ravlway  Car  and  Depot  Seatings  -  Veneer  Advertising  Racks  and  Frames 


FOR  SALE-CHEAP. 

BORING  7uni_-L, 

SUITABLE    FOR   BOKING    STREET   CAR  WHEELS. 

DORNER  I  DUTTON  MFG.  CO.,  -  Cleveland. 


FOR  sale-CARS. 

Merlden  Horse  Railroad  Company,  Merlden,  Conn.,  have  for  sale  thirteen  12  ft. 
body,  second-hand  box  cars,  made  by  John  Stephenson  Company, 
New  York.   In  good  condition.  Gauge  4  feet 
inches.  To  be  delivered  Jan.  1st. 

Apply,    MERIDEN    HORSE    RAILROAD  CO., 

MERIDEN,  CONN. 


HORSE  CARS  FOR  SALE. 

ALL  KINDS-OPEN  AND  CLOSED. 

Thoroughly  Repaired,  Painted  and  Lettered  to  suit  purchasers.  We  are  offer- 
ing a  special  lot  of  10-ft.  closed  cars  at  $75  each.  Full  particulars 
and  photographs  will  be  furnished  on  application  to 

NEW  JERSEY  CAR  STORAGE  &  REPAIR  CO., 

On  Erie  R.  R.,  14  miles  from  New  York  City.  LAKE  VIEW,  N.  J. 


FIVE  22  ft.  CLOSED  CARS, 

Equipped  with  two  20  H.  P.  motors,  T-n.  type,  W.  P.  30;  and  3  open 
trailer  cars,  20  ft.  over  all.   The  entire  equipment  brand 
new  (never  been  used).   For  sale  on 
easy  terms.  Address 

THE  COMPLETE   ELECTRIC  CONSTRUCTION  CO., 

121    Liberty  Street,   New  York. 
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SPECIAL  NOTICES. 


POSITIONS  WANTED. 

"TIT"  ANTED — A  position  as  general  foreman  or  car  shops.    Held  similar  posi- 
tlon  for  ten  years.  Excellent  reference.    Address  "S.  T.,"  Street  Ral- 
way  Journal. 

1IT  ANTED. — Competent  and  Experienced  Draughtsman  in  car  work,  seeks 
re-engagement.  First  class  credentials.    Terms  moderate.  Address, 
"Whitley,"  care  of  Street  Railway  Journal  New  York.  It 

WANTED— Position  as  superintendent  or  electrician  with  street  railroad 
company.  Graduate  mechanical  engineer.  Four  and  one-naif  years 
with  present  company.  Highest  endorsements  from  street  railway  men  and 
engineers.   Address  F.  S.,  care  of  Street  Railway  Johbnal. 

WANTED.— A  practical  electrical  engineer  with  successful  experience  in 
both  factory  and  plant  management,  and  having  made  a  specialty  of 
street  railway  work,  wishes  a  change.  Best  reasons  and  references  given.  Ad- 
dress "Economical  Manager,"  care  Street  Railway  Journal. 

WANTED— Position  as  assistant  to  manager  or  superintendent  of  either 
electric  or  horse  street  railway.  Have  had  several  years'  experience  in 
nor.-e  railroading,  and  can  refer  to  former  employers,  also  to  well  known  street 
railway  men.  Am  young,  strictly  temperate,  and  not  afraid  of  work.  Have,  no 
preference  as  to  location.  Address  "  Industrious,"  care  of  Street  Railway 
Journal. 

WANTED— A  SUCCESSFUL  STREET  RAILWAY  MANAGER 
AND  SUPERINTENDENT,  having  accepted  a  position  with  amanu- 
facturing  company,  is  anxious  to  re-enter  the  street  railway  field,  his  present 
duties  not  being  agreeable  to  him.  Being  formerly  electrical  engineer  for  one 
of  the  largest  manufacturing  companies,  he  is  familiar  with  all  the  latest  prac- 
tice and  apparatus,  and  competent  to  design,  build  and  operate  the  most 
economical  plant  at  maximum  efficiency.  Thoroughly  familiar  with  handling 
large  bodies  of  men  so  as  to  get  the  largest  amount  of  work  while  gaining  and 
retaining  their  good  will.  Reliable  references  regarding  engineering  and  ex- 
ecutive ability  will  be  cheerfully  furnished.  "  Eternal  vigilance  is  the  price  of 
success."  "Vigilant,"  care  Street  Railway  Journal.  It 

WANTED   TO  BUY. 

WANTED  TO  BUY.— Dummy  engines.     A  few  secondhand  dummy 
locomotives  and  trailers  suitable  for  street  railroad.    Address  at  once 
with  full  particulars.   A.  W.,  Street  Ralway  Journal. 

FOR  SALE. 

IJ^OR  SALE. — 30  twelve-foot  cars,  one-end  type,  with  one  fare  box;  in  fair 
order.    Gauge  4  ft.       in.  For  all  particulars  apply  to  Metropolitan 
Railroad  Co.,  Washington,  D.  C. 


By  a  young  man,  civil  engineer,  familiar  with  construction,  opera- 
tion and  maintenance  of  street  railroad,  position  in  any  capacity  where 
ability  and  hard  work  will  be  recognized  and  appreciated.  Refer- 
ences. Address 

"  Keystone,"  Street  Railway  Journal. 


RAILS 


Joint  Fastenings,  Tie  Rods,  Knees,  Bolts, 
Spikes,  Ac.    Curved  Rail  and  Special 
Switch  and  Frog  Work  a 
Specialty. 

Harrington,  Robinson  &  Co., 

10  OLIVER  ST.,  BOSTON. 


f.  e.  McCarthy  a  co, 

CONTRACTORS 


FOR  THE 


CONSTRUCTION  OF  STREET  RAILWAYS, 

Operated  by  Horse  or  Mechanical  Power.     Large  ex- 
perience in  railroad  building.    Material  furnished 
and  estimates  given  on  short  notice. 

RESIDENCE, 

1558  Tremont  Street,  Boston,  Mass. 


WM.  S.  TURNER,  Pres.  GEO.  A.  BELL,  Vlce-Pres. 
J.  LESTER  WOODBRIDGE,  Sec.  &  Treas. 
Organized,  March,  1888.                   Incorporated,  March,  1891. 
 ^ 


jj  WOODBRIDGE  &  TURNER  | 

ENGINEERING  CO. 


ENGINEERS  AND  CONTRACTORS. 


Construction  and  Equipment  of  Electric  Railways.  Steam  Power  Plants  of 
efficient  design.  Latest  and  Most  Approved  Track  and  Overhead  Line 
Construction.  Generators,  Cars  and  Motor  Equipments.  Under- 
ground Conduit  Construction.  Specifications,  Plans  and 
Estimates  Prepared  and  Construction  Supervised. 

Times  Building,       (41  Park  Row.)       New  York. 

NIOWATT'S  DETECTIVE  SERVICE, 

CLEVELAND,  OHIO, 

29  Euclid  Ave.,  Benedict  Block.    Room  21.    Telephone  2763. 


Experienced  operatives  sent  to  all  parts  of  the  United  States  and  Canada. 
Special  rates  and  attention  given  to  Street  Railway  Corpora- 
tions. Reliable  references  furnished  on  application. 

J.  H.  MO  WATT,  Manager. 

RALPH  D.  COLBURN, 

For  the  Installation  of  Electric  Power  Stations,  Car  Wiring  and  Equipment. 
Electric  Heaters  put  in  and  Cars  Rewired  at  short  notice.  Estimates 
Given,  Material  Furnished  and  Correspondence  Solicited. 


Address  Box  92. 


HOLLISTON,  MASS. 


#0 

NEW  YORK 


3 

FULTON 
ST. 


Y. 


E^OIES  SALE. 

RELHY  RHILS, 

56  lb.  Steel.    A  very  fine  lot,  and  used  but  little.    Also  40 
tons  45  lb.  relaying  rails.    Both  lots  are  bargains. 

R  ALSTON  &  HENRY, 

202  Walnut  Place,  Philadelphia,  Pa. 


LAMPASAS    SPRINGS,    TEXAS.    STREET    RAILWAY,  ICE 
AND    BOTTLING  WORKS. 


Street  Railway,  3  miles,  4-8*4  gauge,  85  lb.  T  rail,  4  cars,  10  mules.  Ice 
Plant,  first-class  building,  with  about  thiee  acres  land  finely  located,  with 
abundant  water.  Has  Boyle  machine.  Three  and  a  half  tons  daily  capacity. 
Bottling  works  of  Tuft's  manufacture.  New  and  complete.  .Vill  sell  entire  or 
divide.   Address  W.  H.  LITTLE,  Fort  Worth,  Tex. 


FREE 


A  Scientific  and  Practical 
Pamphlet  on  Lubrication  is 
sent  free  to  all  who  wish  it. 
It  contains  interesting  and 
valuable  information. 


JOS.   DIXON   CRUCIBLE  CO., 
JERSEY  CITY,  N.  J. 
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Siemens  &  Halske  :    Berlin,  Charlottenbnrg,  Vienna,  St.  Petersburg. 

 MANUFACTURERS  OF  

DIRECT  CURRENT  MULTIPOLAR  DYNAMOS  AND  GENERATORS. 

These  machines  are  constructed  with  outside  revolving  armatures,  without  and  with  special  commutator,  as  desired.    They  have  proved  remarkably  efficient 
and  economical    Used  largely  In  European  Central  Stations.    They  are  slow-speed  machines,  made  tor  direct  connection 
to  engine  without  belting,  and  In  sizes  from  20  11.  V.  to  1,500  H.  P. 


HIGH-SPEED    BELTED   SIEMENS  DYNAMOS 

Are  copied  extensively  In  this  counti  y  as  "  Drum  Type."  We  are  building  these 
machines  In  tlzes  from  i  h.  p.  to  150  h.  p. 

ALTERNATING  AND  MULTIPHASE  CURRENT  DYNAMOS 

With  laminated  field  and  armature,  In  sizes  from  1  h.  p.  to  4,000  h.  p„  for  belted 
or  direct  coupling. 

MOTORS 

Of  every  speed  for  direct,  alternating  or  multiphase  current,  In  sizes  from  1-10 
h.  p.  up  to  4,000  h  p.   Durable  and  economical  in  operation. 


SIEMENS  BAND  LAMPS 

For  direct  and  alternating  current,  for  constant  potential  and  series  machines. 

SIEMENS  ARC   LIGHT  CARBONS 

With  either  solid  or  soft  cores,  which  are  the  most  economical  In  the  world  and 
give  a  steady  light. 

ALL  INSTRUMENTS 

Requisite  for  the  regulation  of  electric  apparatus;  also  the  Siemens  Voltmeters 
and  Ammeters  and  Automatic  devices  made  In  Berlin. 


New  York  Office,  136  Liberty  Street. 
Cinrinnnti  Office,  Pertu  Building. 


GENERAL  OFFICES  : 

Monadnock  Building,  Chicago. 


Denver  Office,  614  Boston  Block. 

St.  Louis  Office,   Bank  of  Commerce  Bltlg. 


THE  R.  WOODMAN  M'F'G,  &  SUPPLY  CO,, 

63  OLIVER  STREET,   BOSTON,   MASS.,   U.  S.  A. 

MANUFACTURERS  OF  THE 

R.  Woodman  Celebrated  Cast  Steel  Ticket  Punches. 

Almost  universally  used  In  this  country  and  abroad  on  Electric  Tram  and  Cable  and  Steam  Roads  for  the 
cancelation  of  transfer  and  other  tickets,  where  they  give  perfect  satisfaction.  We  also  manufacture  a  full 
line  of  Patent  Lead  Seals,  Wires  and  Patent  Sealing  Presses  used  In  Sealing  Electric  Meters,  Freight  Cars, 
Water  Works,  and  for  a  number  of  other  purposes.  Descriptive  circulars  of  these  goods  will  be  sent  on 
application.   Correspondence  solicited. 


THE  STREET  RAILWAY  JOURNAL, 


$4.00  PER  YEAR. 


ELECTRIC   AND  CABLE 

Car  Sprinkler 


SOLVED U 

A   PROBLEM   IN  ELECTRIC 
RAILWAY  ECONOMY. 


The  C-S  Automatic  Magnetic  Cutout. 


d 


^  Willie  ^  ■  I^Lff™ 


1.  Locates  a  ground  or  short  circuit  to  the  car  In  which  It  occurs,  and  stops 
that  car  only,  without  disturbing  the  cutout  at  the  power  station. 

2.  It  Is  easily  adjusted  and  set  to  open  at  any  desired  percentage  of  over- 
load. Once  set  there  is  nothing  to  be  displaced  or  disarranged  by  any  possible 
Jolting  or  Jarring  of  the  car,  and  It  requires  no  further  attention. 

8.  It  is  compact  and  simple  in  construction,  and  Is  calculated  to  withstand 
indefinitely  the  roughest  usage. 

4.  It  is  supplied  at  a  price  that  is  actually  nominal  for  the  service  rendered. 

5.  It  has  been  In  practical  and  successful  operation  for  the  past  two  yeais. 


For  circular,  descriptive  of  this  device,  write  to 

The  Gutter  Electrical  and  Manufacturing  Company, 

27  South  Eleventh  St.,  Philadelphia,  Pa. 
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R.  A.  CRAWFORD  MFG.  CO., 

35  WATER  ST.,   PITTSBURGH.  PA. 

Patent  Automatic  Wheel  Guard  Fender  Board. 


HENRY   A.  NEWELL, 
Superintendent  Broadway  Line,  New  York. 

MAJOR   G.   W.  McNULTY, 
Chief  Engineer  Broadway  Line,  New  York. 
JAS.   T.  GORMAN, 
General  Superintendent  Philadelphia  Traction  Co. 
GEORGE  WIDNER, 
Purchasing  Agent  Philadelphia  Traction  Co. 
W.   C.  SMITH, 
Superintendent  Central  Traction  Co.,  Pittsburgh,  Pa. 
COL.  GEO.  W.  ELKINS, 
President  Pittsburgh  &  Duquesne  Traction  Co. 

e.  Mcdowell, 

Superintendent  Pittsburgh  &  Duquesne  Traction  Co. 

MILLER  ELLIOTT, 
Superintendent  Pittsburgh  &  Birmingham  Traction  Co. 


PATENT  AUTOMATIC  PICK-DP  FENDERS. 

The  only  complete  Fender  equipment  for  street  cars,  made  of  the 
only  serviceable  materials,  Iron,  Steel,  Wood. 

OUR  CLAIMS,  ORDERS,  REFERENCES  SHOULD  INTEREST  YOU. 

— >»  OUR    RECENT   ORDERS  45- — 

For  the  complete  equipment  of  all  cars  for  the  Philadelphia  Traction  Co.,  Citizens' 
Street  Railway  Co.,  Indianapolis,  Central  Traction  Co.,  Pittsburgh,  Pittsburgh  & 
Birmingham  Traction  Co.,  Pittsburgh  &  Duquesne  Traction  Co.,  Pittsburgh  Traction  Co. 


EVERY  QUALITY. 


Lightness.  Neatness. 

Simplicity.  Durability. 
Safety.  Economy. 

dxsliioned. 

Instantly  JSell-Aet  ing". 

Needs    no  Attention. 

JPractically  and 

IVEeclianically 

Correct  Principles. 

When  ordering  new  cars,  specify  Crawford's  Wheel  Guard  Fender  Boards. 
Catalogues,  Prices,  Information  cheerfully  given. 


Philadelphia  Sand  Box  Used  on  all  Cars  Philadelphia  Traction  Co.   Cheap,  Durable 
Efficient.   Price,  $15.00  a  set.   Manufactured  by  us. 
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Largest  Factories  in  the 
World. 


^  M/\DK  BY 

jlic^efit  PORTLAND,  Cr 

A\ainf,,U65A. 


7  /  « 


Oar  new  WciEevlorooJi, 
leather  CcateeL-j, 
Cur  I  eiM  7^aterial 

+/>e  o>»Vy  3)0,1-0^1  e  Curiam. 


^/'hen  Ordering 


From  firms  whose  names  appear  in 
the  Street  Railway  Journal  our 


V 


friends  will  confer  a  favor  on  our 


advertisers  and  ourselves  by  men- 


tioning this  paper. 

Very  respectfully, 

Street  Railway  Publishing  Company. 


WAKEFIELD 

ELECTRICAL  ENGINEERING  CO,, 

CONTRACTORS. 


ESTIMATES    FURNISHED    FO  It    COMPLETE  EQUIPMENT 
AND   CONSTRUCTION   OF    ELECTRIC  RAILWAYS. 


Room  731   Reading;  Terminal,  Philadelphia. 


J.    D.  MURRAY, 

NEW    BRUNSWICK,    N.  .1. 


Contractor  and  Builder  ot  Street  Railways. 

Reference  by  Permission: 
J.  EDWARD  HAMBLETON,  President  Baltimore  Traction  Co. 

Julius  Msysr, 

PRUSSIAN   GOVERNMENT  ENGINEER. 

Late  Chief  Engineer  of  the  Milwaukee  Street  Railway  Company, 
ot  Milwaukee,  Wis.,  and  Consulting  Engineer  ot  the 
North  American  Company,  of  New  York. 

FINANCES,  PRELIMINARIES   AND   CONSTRUCTION  OF 

ELECTRIC  RAILWAYS. 

Commercial  and  Technical  Reports  en  Electrical  Properties. 

Office,  Temple  Court,  New  York, 

NEW    BOOK  READY. 

STR66T  RRILWHYS; 

Their  Construction,  Operation  and  Maintenance. 

A  Practical  Handbook  for  Street  Railway  Men. 

By  C.  B.  FAIRCHILD,  Editor  Street  Railway  Journal. 

PRICE,  POSTAGE  PREPAID,  §4.00. 

Remit  by  P.  O.  money  order,  draft,  registered  letter  or  express  money  order. 
Orders  can  be  sent  in  at  once.  Address 

STREET    RAILWAY    PUBLISHING  CO., 

HAVEMEYER  Rl  II. DING,  NEW  YORK. 

THE  SOUTHWESTERN  LIMITED 

VIA  THE 

BIG  FOUR  ROUTE  TO  NEW  YORK  AND  BOSTON. 


The  Finest  Train  in  America." 


"  I  have  traveled  thousands  of  miles,"  remarked  a  commercial 
traveler,  "and  in  every  conceivable  manner;  but  never  have  I  found  a 
more  perfect  service  than  that  offered  by  the  Southwestern  Limited,  via 
the  Big  Four." 

This  is  the  universal  edict  in  regard  to  this  beautiful  train. 

Every  day  in  the  year  it  runs  solid  between  St.  Louis,  Indianapolis, 
Cincinnati,  Dayton,  Springfield,  Columbus,  Cleveland,  New  York  and 
Boston  with  the  finest  equipment  in  modern  railway  structure.  Com- 
posed of  Wagner  Sleeping  Cars,  Library,  Smoking  and  Cafe  Car,  Ele- 
gant Coaches  and  New  Dining  cars,  it  provides  every  feature  of  com- 
fort and  luxury. 

No  ferry  transfer  is  necessary  at  New  York  City,  for  this  train 
lands  passengers  at  Grand  Central  Station,  in  the  center  of  the  hotel 
district. 

When  you  go  East  take  the  Big  Four. 

€ .  o.  Mccormick,  d.  b.  martin, 

Pass.  Tramc  Manager.  Cen'l  Pass.  &  Tkt.  Agt. 
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ECONOMY  AND  EFFICIENCY 

OBTAINED  BY  USING  THE 

YOUNG  LOCK  NUT. 


Tight  Joints  and  Smooth  Riding  Track.  / 

CORRESPONDENCE   SOLICITED.  ^^-ZT 


1.— Position  of   lock  is  wrong— gravity 

would  loosen  it. 


THE  YOUNG  LOCK  NUT  CO., 

150  Broadway,  Room  31,  New  York. 


2.— Position  of  lock  Is  right— obtained 
by  turning  outer  face  of  lock  (cut  1)  to- 
ward nut. 


GENERAL  INDEX  TOSSES G*  PERIODICALS. 

FROM    1888   TO    1892  INCLUSIVE. 


CLOTH,   B^O.      •   •      396    PHCES.      •   •  $3.00. 


Bv  FRANCIS  E.  CALLOUPE.  M.E., 

DIass.  Institute  Technology  :  Member  American  Society  Mechanical  Engineers. 


This  Index  embraces  five  years  of  work  in  engineering,  railroads,  science,  manufactures  and  technical  trades.  It  includes  thousands  of 
references  to  periodicals,  of  which  some  twenty-five  are  carefully  indexed,  and  use  is  made  of  over  one  hundred  others.  The  references  to 
electrical  work  and  investigations  are  specially  full  and  numerous.    Sent  to  any  address,  postage  free  on  receipt  of  price,  by 

THE  STREET  RAILWAY  JOURNAL,    -  -  -  -   Havemeyer  Building,  New  York. 


THE  PFINGST  FENDER. 


ADOPTED  BY  THE  BROOKLYN  CITY  RAILROAD, 
WHICH  HAS  ORDERED  1,000  CARS 
EQUIPPED  WITH  THIS  FENDER. 


 MANUFACTURED  BY  

LOUIS  PFINGST,  53  State  St,,  Boston,  Mass, 
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 ==|  USE  l==  

EU  PH  RHT  S  LIFE  SINS  BRR  FENDER 

AND  PAY  DIVIDENDS  TO  YOUR 
STOCKHOLDERS. 

MADE  OF  STEEL  AND  RUBBER. 


DOES  NOT  PROJECT  IN  FRONT  OF  CAR. 

SIMPLE,  DURABLE  AND  AUTOMATIC. 


A  Car  Cannot  Run  Over  and  Crush 
a  Person.    He  Must  go  in 
the  Fender. 


 ADDRESS?  

Euphrates  Life  Saving  Car  Fender  Co., 

45   BROADWAY,   NEW  YORK. 


34 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  i. 


The  Lithograph  Street  Car  Ticket  Co. 

CL6iZ6LRND,  OHIO. 


Largest  Manufacturers  in  the  United  States, 
Making  a  Specialty  of 


LITHOGRAPHED  STREET  CAR  TICKETS, 

* 

ITS    BOOKS    yVTV1>  STRIPS. 

Street  Railroad  Bonds,  Corporation  Bonds,  State, 
City  and  County  Bonds. 

All  Branches  of  Commercial  and  Color  Work, 

WRITE   FOR   SAMPLES   AND  PRICES. 
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VERTICAL  MULTI-CYLINDER 

LAKE  ERIE  ENGINES. 

Direct  Connected  or  Belted  to  Generators. 


Results  Obtained  Prove  it  to  be  the  Best,  Most  Economical 
and  Reliable  Engine  for  Electric  Railway  Service. 


i-i  .  :  _  :  /  :  '    ■  • 

1,250  H.  P.   COMPOUND    CONDENSING  JiAKE    ERIE  ENGINE   AS    OPERATED  ON 
1NTRAMURA1,    RAILWAY,    DRIVING    800   K.   W.  GENERATOR. 


manimehy  THE  LAKE  ERIE  ENGINEERING  WORKS,  Mm 

ADDRESS    ALL    COMMUNICATIONS  TO 

FIELD  ENGINEERING  CO. 

EASTERN  REPRESENTATIVES.  143  LIBERTY  ST.,  CENTRAL  BUILDING,  HEW  YORK. 
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EXPLANATION  OF  OPPOSITE  PAGE. 

WE  wish  to  call  particular  attention  to  recent  improvements  made  in  the 
construction  of,  and  the  material  used  in  the  "  Stanwood  Steel  Step." 
The  frame  which  surrounds  the  steel  strips  of  the  step  tread  is  now 
made  of  rolled  steel  in  place  of  malleable  iron.  The  hangers  which  were  formerly 
of  malleable  iron,  are  now  made  of  pressed  steel  with  double  flanges.  The  addi- 
tion of  a  straight  strip  of  steel  extending  through  the  center  and  entire  length  of 
the  step  tread,  prevents  sagging. 

The  "Stanwood  Steel  Step"  as  now  constructed,  is  a  strictly  high  grade  step, 
the  strongest,  most  durable,  neatest  and  only  safe  step  made.  It  is  the  only  step 
to  vise  where  clean  cars  are  desired,  and  a  perfect  foot-hold  is  assured  in  all  seasons. 
Its  use  on  468  roads  implies  merit.  Specify  this  step  in  your  contract  for  cars. 
Made  in  five  styles  and  seventy-eight  sizes. 

The  tread  of  the  "  Stanwood  Steel  Step "  is  composed  of  thin  strips  of  Besse- 
mer Steel  (19  gauge),  y&  inch  wide,  square  sheared  and  bent  alternately  to  oppo- 
site sides  of  a  straight  line  ;  the  steel  strips  ( A )  when  assembled  together,  as 
shown  by  illustration,  are  interlocked  by  bosses  (  A')  stamped  thereon,  which  pre- 
vents vertical  motion  of  the  strips  when  secured  in  the  surrounding  frame  ( B  and 
BO  of  rolled  steel.  A  straight  strip  of  steel  (  C  )  passes  through  the  center  of  the 
tread  to  prevent  its  sagging.  The  rods  (  D  ),  which  pass  through  the  steel  strips, 
frame  B,  and  toe  guard  (  K  ),  prevent  the  frame  from  spreading,  and  are  made  of 
"Swedes  Iron,"  hot  forged  heads  and  nuts.  The  extra  nut  secures  the  toe  guard 
to  the  step  tread.  The  hangers  (E  and  E')  made  of  pressed  steel,  with  double 
flanges  (F  and  F')  and  recess  (G)  for  the  tread,  are  securely  fastened  to  the 
frame  of  the  step  tread  by  bolts  ( H ),  made  especially  for  the  purpose.  The  toe 
guard  ( K )  is  made  of  sheet  steel  and  the  ends  are  securely  riveted  to  the  flanges 
of  the  hangers. 

The  surface  of  the  tread  is  y%  of  an  inch  above  the  upper  edge  of  the  front  of 
the  frame,  and  by  slightly  beveling  the  first  row  of  the  crimped  strips,  a  non- 
slipping  edge  is  produced — an  important  feature,  and  possessed  by  no  other  step. 

The  steel  strips  being  square  sheared  prevent  the  boot  from  slipping,  and  as 
the  apertures  formed  by  the  bent  strips  are  only  y±  inch,  the  sole  of  the  boot  can- 
not round  off  the  edges  of  the  steel,  but  rather  continues  to  keep  it  sharp. 

The  openings  admit  of  the  free  passage  of  dirt,  mud  and  snow ;  form  an 
efficient  foot  scraper ;  present  a  safe  foot-hold  for  passengers  at  all  seasons,  are 
conducive  to  clean  cars  and  unquestionably  prevent  accidents  from  slipping  on  the 
step  tread. 
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STANWOOD  MFG.  CO 


MANUFACTURERS    OF  THE 


"Stanwood  Steel  Steps." 


Dimensions  of  No.  144,  Style  C  Step. 


17th  and  Clark  Streets,   -    CHICAGO,  ILL. 
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  )  THE  (   

NEW  CASTLE  CAR  MFG.  CO. 


BUILDERS  OF  ALL  KINDS  OF 

STREET  RAILWAY  CARS 

Orders  Filled  Promptly  and  with  Care. 


Material  and  Workmanship  Guaranteed. 

SEND  FOR  CATALOGUE.  2& 
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THE  MEDBERY  INSULATION 

  -FOR   ELECTRIC  RAILWAYS.   

THE  BEST  IN  THE  WORLD. —  EVERY  PIECE  GUARANTEED. 


112.   SINGLE  PULL-OFF. 
Price,  SI. 20. 


110.    STANDARD  STRAIGHT 
LINK  HANGER. 
Price,  90c. 


114.    DOUBLE  PULL-OFF. 
Price,  $1.40. 


102.   GLOBE  STR\IN  INSULATOR. 
Price,  80c. 


HIGHEST  ELECTRICAL  RESISTANCE,  AND  GREATEST  TENSILE  STRENGTH. 


111.    SINGLE  PULL-OFF. 
Price,  With  Ear,  S3. 15. 


113.    DOUBLE  PULL-OFF. 
Price,  With  Ear,  $2.35. 


109.    EMERSON  STRAIGHT  LINE  HANGER. 
Price.  With  Ear,  $1.8  5. 

ALL  METAL  PARTS  BRONZE,  5-8  INCH  STUDS. 


lOG.    INSULATED  TURN-BUCKLE. 

1Yi  inch  take  up. 


101.    FEED-WIRE  IN- 
SULATOR. 
Price,  75c. 


104.    GLOBE  FROG  PULL-OFF. 
Price,  95c. 


116.    BRACKET  HANGER. 
Price,  $1.90. 


THE  MEDBERY  CONDUITS  FOR  SAFETY  HOUSE  WIRING. 


SEAMLESS, 

DURABLE, 

WATERPROOF, 
STRONG, 

ECONOMICAL, 
PERFECT. 

 )(  


NO SHOR T 

CIRCUI  TS 


^^^^  ^^^^^ 


"THE 
MEDBERY 

INSULATION" 
MOULDED 

ON  EVERY 
ARTICLE. 

 )(  


BEWARE  OF 

IMITATIONS. 


THE  FIBERITE  COMPANY, 


Write  for  Catalogue  and  Discounts. 


MECH  AIMICVILLE,  N.  Y. 
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THE 
MODERN 

COAL 

SAVER. 


Promotes  and  quickens  combustion  of  coal. 
Reinforces  the  Are. 

Produces  a  higher  temperature. 
Generates  more  steam. 

Consumes  the  smoke  or  free  carbon. 

Increases  the  horse  power  of  boilers. 
Prevents  the  formation  of  clinkers. 
Makes  one-third  less  ashes. 
Saves  grate  bars. 

Keeps  the  flues  clean. 
Displaces  blowers. 

Reduces  the  labor  of  firemen. 
Saves  from  10  to  30  per  cent. 

Requires  no  alteration  in  the  fire-box. 


North  -  Western  Land  &  Coal  Co., 


CORRESPONDENCE  SOLICITED. 


244   Washington  Street, 
BOSTON,  MASS. 
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All  GENUINE 
INGOTS  %  MANUFACTURES 
B€AR  OUR 

RF.C.TRA0E  MARKS. 


PHOSPHOR-BRONZE 

Ingots,  Castings,  Wire,  Sheet  &c 

The  Phosphor  Bronze  Smelting  Co. Limited 
2  2  00  Washington  AvE,Philadelph  ia.,  Pa. 

ORICINAL  MANUFACTURERS  OF  PHOSPHOR- 

Bronze  in  the: United  States  and  Sole 
Makers  of"ELEPHANT  BRAND"Phosphor-Bronze, 


TheF.E.  Belden  Mica  Mining  Co. 


MINERS  AND  DEALERS  IN 

.  Highest  Grade  MICA  'or  all  purposes. 

AND  MANWACTUKEKS  OK 

GROUND  MICA 

Of  all  Grades  and  for  all  Purposes. 
P.  Eugene  Belden,  Treas.     12  Broad,  near  State  St.  Boston,  Mass. 


88 &  90  WALKER  STREET  N .Y. 


SEND    FOR    ILLUSTRATED  CATALOGUE. 


—=-^  PHILADELPHIA  CORLISS  ENGINES.  = 
AIR  PUMPS  AND  CONDENSERS. 
BAND  AND  FLY  WHEELS.  STEEL-PLATE  CHIMNEYS. 

=  BLOWING  ENGINES.  = 


BUILT  BY 

PHILADELPHIA  ENGINEERING  WORKS,  LIMITED, 

MIFFLIN  STREET,  EAS'i   OF  FRONT, 
PHILADELPHIA,  PA. 


BACK  NUMBERS 
WANTED, 

STREET  RAILWAY  JOURNAL. 


We  will  buy  Back  Numbers.  Write 
us  for  prices,  stating  what 
numbers  you  have. 


COPIES  OF 


Nov.,  1889,  and  March  4  Sept., 
1890,  and  Febrnary,  1891, 

PARTICULARLY  WANTED. 


^^m^^M-  


— the:- 


Electric  Storage  Battery  Co. 


SOLE    MANUFACTURERS  OF 


THE  CHLORIDE  ACCUMULATOR. 


Elements  of  all  sizes,  from  one 
hundred  up  lo  ten  thousand  watt 
hours  capacity  each,  or  larger  if 
required. 

TRACTION  CELLS 
A  SPECIALTY. 

Electric  Launch  Equipments, 
Telegraph,  Phonograph,  Surgi- 
cal, and  all  Special  Cells. 

Address, 


Drexel  Bldg., 
Philadelphia,  Pa. 
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MORSE, 


WILLIAMS 


&  CO. 


Morse  Elevator  Works. 


MANUFACTURERS    AND    BUILDERS  OF 


ELECTRIC,  HYDRAULIC,  BELT  and  HAND 
POWER  PASSENGER  and  FREICHT 

ELEVATORS. 

1105  Frankford  Ave.,  Philadelphia.     108  Liberty  St.,  New  York. 
1116E.  St.,  N.W.,  Washington,  D.C.     33  Lincoln  St.,  Boston. 
425  Spruce  St.,  Scranton,  Pa.  82  Church  St.,  New  Haven. 

Omaha  Building,  Chicago,  111. 


W.  W.  TUPPER  &  CO. 

Patent  Sectional  Grate  and  Grate  Bars, 


— — — -un— 

SHAKING  AND   DUMPING  CRATES 

For  all  kinds  of  coal.  Send  for  circular. 
39-41  Cortlandt  St.,  Taylor  Building,  New  York. 


A  VALUABLE  BOOK ! 

  \ 

THE  MOST  IMPORTANT  WORK  TO 
STREET  RAILWAY  MEN  THAT 
HAS  BEEN  PUBLISHED. 


The  First  Practical  Book  Covering  American 
Street  Railway  Practice  of  To-day. 


STREET  RAILWAYS: 

THEIR 

Construction,  Operation  and  Maintenance. 

("  TRAMS") 

A  PRACTICAL  HANDBOOK  FOR 
STREET  RAILWAY  MEN, 

By  C.  B.  Fairchild,  Editor  Street  Railway  Journal. 


j  \y  BOOK  bearing  the  above  title,  profusely  lllus- 
r\.  tiated.  has  been  Issued  from  the  press  of 
the  ?itreet  Railway  Journal.  This  work  bus  been 
carefully  compiled  from  the  series  of  articles  en- 
titled -Travis,"  which  appeared  recently  in  the 
Street  Railway  Journal.  These  articles  have 
been  submitted  to  the  criticism  ot  experts  in  each 
of  the  different  departments  treated,  and  have  been 
revised,  enlarged  ana  corrected,  and  It  Is  confidently 
believed  that  the  book  will  be  accepted  by  street 
railroad  men  as  a  standard  work,  and  will  prove  in- 
valuable to  all  interested  in  the  subject. 

It  treats  fully  of  Electric,  cable,  Horse  and  other 
Surface  Roads,  including  those  operated  by  Steam, 
Air  and  Gas  Motors;  also,  Elevated,  Inclined  Plane, 
and  Rack  Rail  Systems.  A  whole  chapter  Is  devoted  to 
track  construction  for  each  method  of  traction  ;  with 
an  Itemized  bill  of  cost.  Another  treats  of  Fran- 
chises and  corporations,  and  Laws  relating  to  the 
same.  A  third  relates  to  discipline,  ana  gives  a 
classl&ed  set  ot  rules  for  the  guidance  of  con- 
ductors ana  drivers,  which  have  been  complied 
from  the  best  practice. 

The  Book  is  Quarto  in  form,  handsomely  printed, 
and  bound  in  a  most  substantial  manner. 

It  contains  nearly  500  pages,  and  over  750  illustra- 
tions. 

Price,  Postage  Prepaid  : 
Cloth,  S4.00;  Leather  and  Gilt,  So.OO. 

Remit  by  P.  O.  Money  Order.  Draft,  Registered  Let- 
ter, or  Express  Money  Order. 

address  : 

STREET  RAILWAY  PUBLISHING  CO., 

World  Building,  New  York. 

Copies  can  also  be  obtained  at  our  Western  Office, 
537  The  Rookery,  Chicago. 


To  Car  Builders. 


Your  time  is  money.  Your  work  is,  too. 
That  is,  the  more  work  and  the  better  work 
you  do,  the  more  profit  for  you. 

It's  so  with  most  of  us.  My  business  is 
to  help  you  make  more  money,  by  furnishing 
you  with  machinery  which  does  quicker  and 
better  work  than  hand-work  or  than  the  ordi- 
nary machinery  you  are  now  using. 

I  manufacture  labor,  time  -  savincr  and 
money-making  modern  machines.  My  ma- 
chinery is  the  best  and  the  most  expensive 
on  the  market. 

Let  me  send  you  a  catalogue. 


P.  PRYIBIL, 


489  501  W.  41st  St., 


NEW  YORK. 


MACHINERY  I  a 
CATALOGUES.  1  c 


Woodworking  Machinery. 
Machinery  for  Brass,  Ivory,  Horn,  etc. 
Shafting,  Pulleys,  Hangers,  etc. 


WHEN  IN  NEED 

Of  Engines,  Feed-Water  Heaters  and 
Purifiers,  Steam  Pumps  and  Power 
Transmitters,  send  for  Special 
Catalogue  of  Parts 
Wanted,  to 

A.  L.  IDE  &  SON, 

SPRINGFIELD,  ILL,, 


MANUFACTURERS  of 


SIDE   VIEW   OF   250   HORSE   POWER   IDEAL  ENGINE. 


Ide  &  Ideal  Engines, 

IDE  PUMPS, 
Ide  and  Ideal  Heaters  and 

Purifiers,  and 
Ideal  Power  Transmitters. 
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ROLLED  STEEL  GONGS 

For  Electric,  Cable  and  Motor  Cars. 


CANNOT  BE  EXCELLED  FOR  TONE  OR  FINISH,  AND  EVERY 
GONG  GUARANTEED  NOT  TO  BREAK 
OR  LOSE  TONE. 


ADOPTED  BY  ALL  THE  LEADING  CAR  BUILDERS. 


THE  LEWIS  &  FOWLER  MANUFACTURING  CO. 
Office  28  Sandford  St. , 
Brooklyn,   N.  Y.  ,   U.  S.  A.  ,  Dec.  26,  1893. 
(Dictated) 
Pittsburgh  Steel  Hollow  Ware  Co.  , 

Allegheny,  Pa. 
GENTLEMEN :— We  have  used  your  gongs 
in  large  quantities,    and  are  pleased  to 
state  that  we  have  found  them  most 
satisfactory  in  all  particulars. 
Yours  very  truly, 

THE  LEWIS  &  FOWLER  MFG.  CO. 

George  W.    Myers,    Sec' y. 


WRITE   FOR   PRICES   AND    SEND    FOR    SAMPLES  BEFORE 

ORDERING  ELSEWHERE. 

Pittsburgh  Steel  Hollow  Ware  Co 


San  Francisco  Office,  210  Bush  St. 


McLure  &  Kaufman,  Agents. 


44 


the  ^street  railway;  JOURNAL. 


[Vol.  X.    No.  t. 


WATER  AND  ACID  PROOF  PAINTS 

For  Poles  and  all  kinds  of  Iron  Work.  Insulating  Compounds, 
Armature  Varnish  ana  Waterproof  Insulating  Tape. 


When  in  Chicago,  do  not  fail  to  Visit  our  Exhibit  at  the  Fair  Grounds, 
in  the  Electricity  Building,  Section  T,  Southeast  Gallery. 


THE  STANDARD  PAINT  CO.,  2  Liberty  St.,  New  York. 

SOLE  MANUFACTURERS  P.  &  B.  ROOF  PAINTS, 
ROOFING,  INSULATING  PAPERS,  Ac. 

CHICAGO  OFFICE,  §71  THE  ROOKERY. 


FRANCIS  M.  EPPLEY, 

ATTORNEY  &  COUNSELLOR -AT- LAW 

— AND — 

"SOLICITOR  OF  PATENTS. 

President  op  the  Okanoe  Cross  Town  Street  Railway. 


New  York  Office,  (40  Nassau  St. 
New  Jersey  Office,  303  Washington  St.,  Orange,  H.  J. 

Special  Attention  to  all  Matters  and  Negotiations  appertaining  to 
Street  Railway  Properties. 


FROST  VENEER  SEATING  CO., 

MANUFACTURERS  OF 

Street  Oetr  Seats 

— AND — 

BACKS,  SIDES,  ENDS,  CEILINGS  AND  ROOFS. 
Steam  Car  Seats  and  Ceilings.         Seating  for  Railroad  Stations. 

206  Canal  Street,     -     NEW  YORK. 

Factories  at  NEW  YORK,  Cutting  Mills  at 

NEWPORT,  VT.,  NEWPORT,  VT., 

SHEBOYGAN,  WIS.  ELCHO  and  ELMHURST,  WIS. 

W.  P.  SECUINE,  Manager  of  R.  R.  Dept. 


COAL  AND  ASH  HANDLING  MACHINERY  FOR  POWER  STATIONS 


DESIGNED    AND  ERECTED. 


Elevators 


AM) 


Conveyors. 


ENGINEERING  CO 

NICETOWN 

PHILA. 

49  DEY  ST.. 
NEW  YORK. 


EWART 

i 


AND 


Dodge  Chains. 

MANILA   ROPE   POWER  TRANSMISSIONS. 

CHICAGO  LINK-BELT    MACHINERY  CO. 


SHULTZ  PATENT  WOVEN  LEATHER  link  BELTING 


From  a  Photograph  of  a  Shultz  Patent  Woven  Leather  (Link)  Belt,  Running  at  the  St.  Louis 
Electric  Power  Company's  Plant,  210  Lucas  Ave.,  St.  Louis,  Mo. 


St.  Louis  &  Suburban  Railway  Co. 
Room  13,  Turner  Building. 

St.  Louis,  Mo.,  May  H,  1892. 
Shultz  Belting  Co..  St.  Louis,  Mo., 

Gentlemen  :— In  answer  to  your  Inquiry, 
will  say  we  are  running  two  of  your  72-inch 
main  driving  belts,  each  154  feet  long;  two 
24-lnch,  and  ten  16-lnch  generator  belts,  all 
heavy,  double,  and  we  are  happy  to  state  that 
we  have  never  been  stopped  or  delayed  one 
moment  on  account  of  the  belts.  They  are 
giving  us  entire  satisfaction,  running  noise- 
less, straight,  smooth,  and  driving  full  power. 

The  72-mch  developing  from  200  to  300  horse 
power  more  than  your  guarantee ;  in  fact  we 
believe  that  we  have  as  good,  If  not  the  best 
belted  power  station  in  this  country. 

Yours  truly, 
(Signed).  CHAS.  H.  TURNER,  Pres't. 


ALL  RAWHIDE   LEATHER — NO  IRON. 

NO    HINGE,    BECAUSE    FLEXIBLE  WITHOUT. 

rRONG.         DURABLE,         PERFECT  CONTACT. 

SEND    FOR    DESCRIPTIVE    CIRCULAR    "J"  TO 

SHULTZ  BELTING  COMPANY, 

ST.  Z-OTTIS,  ILvGO. 


NEW  YORK,  N.  Y.,  1  A  Piatt  St.,  A.  B.  LAURENCE,  Manager. 
BOSTON,  MASS.,  164  Summer  St.,  GEO.  J.  KELLEY,  Manager. 


PHILADELPHIA,  PA.,  140  N.  3d  St.,  JAS.  GARNETT,  Manager. 
LONDON,  ENGLAND,  Charles  Churchill  &  Co.,  21  Cross  St.,  Finsbnry, 
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UNITED  STATES  WIRE  MATS. 


The  U.  S.  Wire  Mat  Is  the  best  in  the  world. 

It  Is  a  fact  that  It  rolls  up  like  a  carpet. 

It  has  a  good  scraping  surface  every  way. 

It  Is  the  most  durable  mat  of  any. 

It  Is  easily  cleaned. 

It  Is  the  most  cleanly  mat  of  any. 

It  keeps  its  shape  and  does  not  curl  up. 

It  can  be  had  In  any  size  and  sliape. 

JUST  THE   MAT  FOR 
STREET  CARS. 


BEST  AJST> 
CHEAPEST 


ANY  SIZE  AND  SHAPE. 
U.  S.   WIRE   MAT  COMPANY, 


Our  Mats  are  Self-Cleaning 
Pick  them  up  and  all  the  dirt 
has  fallen  through  to  the  floor. 

Write  us  for  price?. 

DECATUR,  ILL. 


SHAWMUT  FUSE  WIRE  CO., 

161    Hi^h  Street.  Boston. 


HIGHEST   GRADE    TESTED    FUSE   WIRE   AND  LINKS. 
STREET   RAILWAY   LINKS   A  SPECIALTY. 


We  test  in  standard  cut-outs,  and  send  certificate  of  test,  showing  carrying 
capacity  and  actual  fusing  point  with  every  lot  of  links. 


THE  BROOKLYN  RAILWAY  SUPPLY  CO. 

STAMFOR  D,  CONN. 

Formerly  of  Brooklyn. 

ALL  KINDS  SWEEPING  MACHINERY 

For  Horse,  Cable  and  Electric  Railways. 
TRACK  SWEEPERS.      RAIL  SWEEPERS.      TWO-HORSE  SWEEPERS. 
Revolving  Rati  Sweepers  for  Street  Car  Attachment. 
The  Walkaway  Snow  Plow,  for  RemovinK  Heavy  Snow,  Excels 
any  Plow  Ever  Wade. 
 CORRESPONDENCE  SOLICITED.  


frl  al<u> 

5th  Avenue  and  25th  St.,  New  York  City. 


WHEN  YOU  SEE 


THIS  TRADE  MARK 

ON   LEATHER  BELTING,  YOU 
SEE   ALSO  THE 

BEST  BELTING. 


CHAS.  MUNSON  BELTING  CO., 

Chicago,  22  to  36  So.  Canal  St. 

Pittsburgh. 


THE  MADDOX 

COTTON  AND  WIRE  BELTING. 


Made  of  cable  steel  wire  and  cotton  woven  solidly  together,  absolutely 
the  strongest,  toughest,  most  powerful,  flexible,  durable  and  lasting 
belting  made,  without  any  exception  whatever.  It  is  stronger,  tougher, 
more  durable  and  will  transmit  more  power  than  the  best  oak  tanned 
double  leather  belting  made.  It  will  not  stretch  or  slip  even  when  wet. 
It  is  waterproof  and  is  not  affected  any  by  water,  steam,  dampness, 
moisture,  heat,  dryness,  oils,  grease,  acids,  chemicals,  dust,  changes  of 
climate  or  weather.  It  will  not  rot,  mildew,  crack,  or  get  haid  or  stiff, 
Does  not  require  any  grease  or  belt  composition  or  special  care,  but 
will  always  keep  soft  and  flexible  and  in  good  condition  for  use.  It  is 
cheaper  in  price  than  single  leather  belting,  and  fifty  to  seventy-five 
per  cent,  cheaper  than  double  leather  belting.  IT  IS  ABSOLUTELY 
SUPERIOR  TO  ALL  OTHER  KINDS  OF  BELTING. 

H.  N.  GREEN,  General  Agent, 

12  WOOSTER   ST.  NEW  YORK. 
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The  Billings  Patent 


Commutator  Bars. 


USED   BY  THE   PRINCIPAL  MAKERS  OF  ELECTRIC  DYNAMOS  AND  MOTORS 
AND   THE    LEADING   ELECTRIC  RAILWAYS. 

THE  BILLINGS  &  SPENCER  COfiPANY, 

HHRTFORD,  CONN. 


DROP  FORGINGS  OF  EVERY  DESCRIPTON. 
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Jarvis  Engineering  Company, 


61  Oliver  Street  Boston,  Mass. 


GontFaetofs  for  Complete  Steam  Plants. 

 *■*  SPECIALTIES  *hc  

ARMINGTON   &   SIMS   SPECIAL   ENGINES   FOR   RAILWAY  WORK. 

WILKINSON   AUTOMATIC   STOKER.     SHEFFIELD   GRATE  BARS. 

KORTING   INJECTORS.     AMERICAN   FEED    WATER  HEATERS. 

Everything  in  our  line  the  best.    Write  for  information  regarding  cost  of  coal  car  mile  or  H.  P  per  hour. 

THE  LANE  *  BODLEY  CO. 

CINCINNATI,  OHIO. 

CORLISS  ENGINES 

HEAVY   SHAFTING,   STANDS,  TIGHTENERS 
AND  PULLEYS. 


ELECTRIC    LIGHT  AND 

STREET    RAILWAY  PLANTS 

 A  SPECIALTY.  


HOFFMANN  &  BILLINGS  MFG.  CO., 


1 892  FRAME. 


MILWAUKEE,  WIS. 

BUILDERS  OF 

IMPROVED  CORLISS 
ENGINES. 

Non-Condensing,  Condensing  and  Compound. 


Economy.  -  Efficiency.  -  Reliability 

WRITE   FOR   CITTS   A!VI>  OTHER 

PviiTirm.ins. 


Van  Dorn  Automatic  Cable  and  Motor  Coupler 

FOR  CABLE  AND  ELECTRIC  CARS  AND  ELEVATED  ROADS 


Our  Coupler  has  been  adopted  and  is  now  in  use  on  more 
than  forty  Electric  Roads  and  three  Cable  Roads.  It  has  also  been 
adopted  as  the  Coupler  for  the  World's  Fair  Elevated  Railroad. 
It  is  the  only  Coupler  ever  produced  that  is  giving  satisfactory 
results. 


CORRESPONDENCE  SOLICITED. 


ADDRESS 


FITZGERALD -VAN  DORN  CO.,  Lincoln,  Neb. 

W.  T.  VAN  DORN,  General  Manager. 
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IMPROVED  HEAVY  DUTY  ENGINES 

FOR  ELECTRIC  RAILWAY  SERVICE. 


Branch  Offices  and  'Salesrooms  :  MANUFACTURED  BY 

38  Cortlandt  Street,  New  York  City. 
18  South  Canal  Street,  Chicago,  111. 

!?8^rsr^^  IRON  WORKS,  Osmego,N,Y, 

THE   BATES  CORLISS  ENGINE. 

50  TO  1500  HORSE  POWER. 

Large  Band  and  Fly  Wheels 
a  Specialty. 


The  Only  Liberating  Valve  Gear  Without  Spring  or  Hook  Block.    All  Joints  have  Wrist-Pin  Bearings.      Special  Attention  Given  to  the 
Construction  of  Complete  Motive  Power  Plants  for  Electric  Railway  and  Electric  Light  Stations.    All  Patterns  of  Extra  Heavy  Design. 

HIGH  EFFICIENCY.      CLOSE  PECULATION.      CREAT  DURABILITY. 

RECEIVED   HIGHEST   AWARD  MEDAL    AND    DIPLOMA  AT    WORLD'S    COLUMBIAN  EXPOSITION. 

BATES   MACHINE  CO. 


<f    JOLIET,  ILLS.,  XJ.  S.  A. 
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C.  &  G.  COOPER  &  CO. «™  '  CORLISS  ENGINES 


MT.  VERNON,  O. 


COMPOUND,  CONDENSING 

AND    HIGH  PRESSURE. 


C.  &  G.  COOPER  «fe  CO.'S  TANDEM  COMPOUND   CONDENSING  CORLISS   ENGINE  FOR  ELECTRIC   STREET  RAILWAY  WORK. 


EXTRA  HEAVY  PATTERNS  for  STREET  RAILWAY  WORK 

The  "M.  A.  GREEN"  IMPROVED  RAILWAY  ENGINE 


REPRESENTED  BY 

The  Austin  Engineering,  Co. 
514  Lewis  Block,  Pittsburgh,  Pa. 

J.  L.  Ludwig, 
Havemeyer  Bldg.,  New  York  City. 

Albert  Fisher, 
1020  Monadnock  Bldg.,  Chicago. 

Holmes  Harrison, 
74  Baronne  St.,  New  Orleans,  La. 
W.  H.  Ramsdell, 
2  Yarney  St.,  Lowell,  Mass. 


BUILT   BY  THE 


ALTOONA  MANUFACTURING  COMPANY,  Altoona,  Pa. 
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THE  McINTOSH  I  SEYMOUR 


600  horse  power,  vertical, 
4  -  cylinder,  Triple  Expan- 
sion Engine,  built  for  the 
Elmira  Illuminating  Co., 
EI  mini  .  X.  Y.  Cylinders  14 
1-2  and  23  and  two  26  x 
24.  Ordinary  speed,  1^0 
revolutions. 


WORKS  : 
AUBURN,    N.   Y.,   U.   S.  A. 


Mcintosh,  seymour  &  co. 


^  SELLING     AGENTS.  43> 


NEW  YORK. 

PIERCE  *  MILLER 
ENGINEERING 
COMPANY, 

42  Cortlandt  St.,      NEW  YORK. 


Engineers  and 

Contractors 

FOR 

COMPLETE   POWER   PLANTS.  ELEC- 
TRIC  RAILROADS  BUILT 
AND  EQUIPPED. 


r 


BOSTON. 

J.  A.  GRANT  &  GO, 

8  OLIVER  STREET, 

AGENTS, 
NEW  ENGLAND 

AND 

MARITIME  PROVINCES. 


CONTRACTORS 


FOR 


» \ 


Complete  Power  Plants. 
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The  Improved  Ball  Engines 

 ARE  UJNEJXCELIvED.  

They  are  correctly  designed,  beautiful  in  appearance,  thoroughly  constructed,  heavy  and  strong. 
The  governor  is  especially  adapted  for  street  railway  service,  and  gives  unequalled  regulation. 

BALL  ENGINE  COMPANY,  Erie,  Pa. 

Chicago  Office,  Rookery  Building. 


HAMILTON   CORLISS  ENGINES. 


Following  are  a  few  of  the  Principal   I,  in  cm  having  our  Engines  in  use  : 
DENVER  TRAMWAY  CO.,  Denver,   Col.  COVSOLfDATEl)  STREET  RAILWAY  CO..  Cincinnati,  O. 

PITTSBURGH  &  BIRMINGHAM  TRACTION  CO.,  Pittsburgh,  Pa.         NAUMKEAG   STREET  RAILWAY  CO.,  Salem,  Mass. 
MISSOURI   R.  R.   CO.,    St.  Louis,  Mo.  WICHITA   ELECTRIC   R.  R.  CO.,  Wichita,  Kans. 

ST.  LOUIS  &  SUBURBAN   R.  R.  CO.,  St.  Louis,   Mo.  CITY  ELECTRIC   RAILWAY  CO.,   Little  Itock,  Ark. 

UNION   DEPOT  R.  R.  CO.,  St.   Louis,  Mo.  QUIIVCY   HORSE  RAILWAY  &  CARRYING  CO.,  Quincy,  III. 

TOLEDO  CONSOLIDATED  STREET  RAILWAY   CO.,  Toledo,  O. 


THE   HOOVEN,   OWENS   &   RENTSCHLER   CO.,    HAMILTON,  OHIO. 


52 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  i. 


SOUTHWARK  FOUNDRY  *  MACHINE  CO. 

PHILADELPHIA,  JPA. 

SOLE  MAKERS  OF  THE 

Porter-Allen  Automatic  Engine, 

Simple,  Compound  or  Triple  Expansion. 

Adapted  to  Electric  Light  and  Street  Railway  Service. 

ALSO  BUILDERS  OF  BLOWING  ENGINES, 
REVERSING  ENGINES,  CENTRIFUGAL  PUMPS, 

BOILERS,  TANKS,  &c. 

CHICAGO,  554  ROOKERY.    ST.  LOUIS,  321ACLEDE  BLDG. 

The  Edward  P.  Allis  Company, 


RELIANCE  WORKS, 


MILWAUKEE,  WIS. 

SOLE    BUILDERS    OF  THE 


REYNOLDS  CORLISS  ENGINE. 

SIMPLE,   COMPOUND   AND   TRIPLE  EXPANSION. 

FOR    ALL    POWER  PURPOSES. 

Especially  adapted  for  Street  Railway  and  Electric  Lighting. 
— ^  HIGH   DUTY   PUMPING   ENGINES.  — 


CHICAGO,  50!)  Home  Insurance  Bills- 

J.  B.  ALLAN. 


NEW  YORK,  Room  1111,  26  Cortlandt  St. 
F.  A.  LARK  IN. 


MINNEAPOLIS,  416  Corn  Exchange. 

J.  F.  HARRISON. 


T  ZE3I 


Buckeye  Engine  Co 


Has  Received  Awards  at  the  World's  Fair 
as  Follows :  ONE  MEDAL  and  DIPLOMA 
and  TWO  SPECIAL  DIPLOMAS  on  Simple 
Engines,  Medium  Speed  and  High  Speed, 
Tandem  Compound  and  Cross  Compound 
Condensing,  also  Triple  Expansion  Four 
Cylinder  Condensing  Engine. 
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TEARNS  MANUFACTURING  CO. 


office  and  rnir  nil 

works,  fcnlKrA. 


COMPLETE 

POWER  PLANTS 


FOR 


Street  Railway,  *••»"" 

Electric  Lighting 


GILL'S  PATENT  WATER  TUBE  BOILER 


AND  MANUFACTURING  PURPOSES. 

BRANCH  OFFICES: 

NEW  VORK,     -  -  1  36  Liberty  St. 

PHILADELPHIA,  -  944  Drexel  151.1b. 

CHICAGO.   ---  -  I  1  20  The  Rookery. 

SAN  FRANCISCO,  -  2i>  &  31  Spear  St. 

AGENCIES  : 

ST.  LOUIS— M.  P.  Johnston  Machinery  Co.,  715 

717  N.  2d  St. 
MINNEAPOLIS— T.    M.  Maguire,    23  Syndicate 

Block. 


SIMPLE  AND  COMPOUND 
CONDENSING  OR  NON-CONDENSING. 


SEND  FOR  OUR  PRICES  ON 

AUTOMATIC  CORLISS 


-AND- 


COMPOUND  ENGINES 


WITH  OR  WITHOUT 


Our  Electric  Lighting  Engines  are  sold  on'a  guarantee  to  equal  any  engine  In  use 
for  Uniform  Speed  under  Varying  Loads. 

B.  W  PAYNE  &  SONS,  Elmira,  N.  Y. 


(Instructing 
H-jji  Engineers 

Compound 


ComplPp  Chester,  Penna. 


J.  H.  McEwen  Mfe.  C0M 


BUILDERS  OF 


High  Grade  Automatic  Engines. 

Simple  and  Compound  of  the  Horizontal 
Type,  from  25  to  600  H.  P. 

Compound  and  Triple  Expansion  of  the  Vertical 
Type,  from  100  H.  P.  to  any  size. 


These  Engines  are  especially  adapted  to  any  work  that  requires 
close  regulation,  and  particularly  for  Electric  Street  Railway  work 
where  sudden  and  extreme  change  of  load  takes  place. 


OUR  GUARANTEE. 

The  engine  shall  not  run  one  revolution  slower  when  fully  loaded 
than  when  running  empty,  and  a  reduction  of  boiler  pressure  from 
the  greatest  to  that  necessary  to  do  the  work  will  not  reduce  the 
speed  of  engine  one  revolution.  Any  engine  falling  to  meet  this 
guarantee  becomes  the  property  of  the  purchaser  upon  payment  of 
one  dollar. 


Main  Office  and  Works,  RIDGWAY,  PA. 

Branch  Ofllces:  {,41°,' 


New  York, 
ilberty  St. 


Chicago.  III. 
937  Monadnock  Block. 
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THE  GOUBERT 
FEED -WATER  HEATER, 

Specially  adapted  to 

CONDENSING  KN<;iNES,  and  in  use  in  the 
largest  CABLE  and  ELECTRIC 
RAILWAY  PLANTS  in 
the  United  States. 

ALL  SIZES,  50  TO  5,000  H.  P. 


Meets  the  requirements  01 

High  Pressure,     Free  Exhaust, 
Great  Durability. 


Agencies  in  all  Principal  Cities. 

GOUBERT  MFC.  CO. 

32  Cortlandt  St.,      NEW  YORK. 


A  BREAKDOWN 

OF  YOUR  ENGINE 

Means  the  stoppage  of  traffic  on  the  entire  line. 
NINE-TENTHS  OF  THE  BREAKDOWNS 
are  due  to  Water  in  the  Cylinder. 

The  Stratton  Separator 

Removes  all  Water  in  the  Steam 
and  Delivers 

ABSOLUTELY  DRY  STEAM 

To  your   Engine.     It  is   A  POSITIVE 
SAFEGUARD  as  well  as  a  Source 
of  Economy.    Send  lor 
Catalogue  to 

The  Goubert  Manufacturing  Co., 

Sole  Manufacturers, 

32  Cortlandt  St.,       New  York. 


SHOOK,  ANDERSON  MFG.  CO., 

PITTSBTJEG-H,  1=^- 


INCOEPOB^TED, 


Engineers,  Pipe  Fitters 
/  Machinists. 


High  Pressure  Pipe  Fitting  for  Electric  Railway, 
Electric  Light  and  Power  Plants. 

PIPE  BENDING  OF  ALL  SIZES  A  SPECIALTY. 

Manufacturers  of  Heavy  Valves  aid  Fittings. 
AGENTS  FOR  STEAM  PDMPS.  ESTIMATES  FURNISHED. 


10  to    muTTi  TUT OVTT"  automatic 

1,000  H.  F.   IJlJil       DiLLJyiUlN  1  ENGINE. 

HIGHEST  KNOWN  ECONOMY.    ABSOLUTE  REGULATION— BY  POINT  OF  CUT-OFF  ONLY, 

ESPECIALLY   ADAPTED  TO    ELECTRIC  RAILWAY  USE. 


TANGrYE  BED.   GRIDIRON  CUT-OFF  VALVE. 


SIDE  AND  CENTER  CRANKS.    TANDEM,  SIMPLE  AND  COMPOUND. 

Belmont,  UXT. 

121    LIBERTY  STREET,    NEW  YORK. 
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THE  BRIGHTMAN  MECHANICAL  STOKER 

And  Smoke  Preventing  furnace  for  Steam  Boilers  is  more  Economical  in  Fuel  and  Labor  than 
any  other  Boiler  Furnace  in  use.    Over  300,000  H.  P.  now  in  operation. 

KOAL  IS  KING! 

A  dollar  saved  in  fuel  is  a  dollar  added  to  dividend  account.    We  guarantee  fuel 
economy  and  smoke-prevention  over  any  other  boiler  furnace. 
Send  for  our  free  illustrated  descriptive  pamphlet. 

THE  BRIGHTMAN  STOKER  CO.,  Sole  Manufacturers, 

17    Michigan    Street,   CLEVELAND,  OHIO. 

OTTO  CAS  ENGINE  WORKS, 


2-13  Luke  St. 

CHICAGO. 


18  Vesey  St., 

T\  YORK. 


flTTfl  PAQ  EMPIMEQ  Working  Without  Boiler,  Steam 
U  I  I  U    uHO    LllulllLU    or  Engineer.   Started  at  Once. 

SIZES:    1-3   TO    1 OO    HORSE  POWER. 

BEST  POWER   FOR  USE    IN   STREET   CAR   STABLES.— Running 
Elevators,  Cutting  Fodder,  Etc. 

UNEXCELLED    FOR   ELECTRIC    LIGHT   WORK.  —  As   Expense  of 
Running  is  Limited  to  Time  of  Use  Only. 


f 


THE 


STURTEVANT 

SP£CIAL  STEEL  PLATE 

STEAM  FAN 


DOUBLE  ENCLOSED  ENGINE, 
CYLINDERS  ABOVE   THE  SHAFT. 


FOK    :  : 

CED 


-0 1< 


Induced  Draft. 

Built  to  Order  for  Special  Requirements. 

CATALOGUES,    PLANS    AND  ESTIMATES 
CHEERFULLY  FURNISHED. 

B.  F.  STURTEVANT  CO., 

BOSTON.  MASS. 


91  Liberty  Street,  New  York. 
l    BRANCH  J  16  S.  Canal  Street,  Chicago. 

'    STORES:  )  135  N.  Third  Street,  Philadelphia. 

75  Queen  Victoria  Street,  London . 
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POWER  HOUSE  EQUIPMENT. 

IMPROVED  TRAVELING  CRANES  FOR  POWER  STATIONS,  Machine  Shops, 

Erecting  Shops,  Foundries,  etc.,  to  lift  any  required  load  and  of  dimensions  to  suit  any 
building.  Can  be  driven  by  Electric  Motors,  by  Square  Shaft,  by  Rope  or  by  Hand 
Power,  as  may  be  preferred. 

{See  30-ton  Electric  Traveling  Crane,  134  feet  clear  span,  in  power  station  of  Third  Ave.  R.  P.,  Third 
Ave.,  New  York  City  ;  also  10-ton  Hand  Poiuer  Traveling  Crane,  80  feet  span,  in  power  station 
of  the  Philadelphia  Traction  Co.,  at  33d  and  Market  Sts.,  and  10-ton  Hand  Power  Traveli?ig  Crane, 
p8  feet  span,  in  power  station  of  the  Philadelphia  Traction  Co.,  at  13th  and  Aft.  Vernon  Sts., 
Philadelphia,  Pa.) 

SHAFTING,  PULLEYS,  HANGERS,  COUPLINGS,  ETC.,   For  transmitting 

power.      Particular   attention  given  to  SPECIAL  DRIVES  FOR  DYNAMO 

PLANTS    and  other  work  requiring  accuracy,  high  efficiency  and  durability. 

TURNTABLES    FOR    STREET    CARS,   Locomotives,  etc.,  of  improved  form,  very 
easy  to  turn  and  exceedingly  durable. 

MACHINE   TOOLS  For  working  iron  and  steel,  such  as  Lathes,  Planers,  Drilling  and 
Boring  Machines,  Bolt  Cutters,  Steam  Hammers,  Riveting  Machines,  etc.,  etc. 

INJ ECTORS  for  feeding  all  classes  of  boilers.    Jib  Cranes,  Car  Cranes,  etc. 


WH  Wffti  71  ~  Jm  ijt 


The  Hoppes  mf$m  Mm^%.m 


SOME  STREET  RAILWAYS 


WHO  HAVE 


ADOPTED  "HOPPES"  PURIFIERS. 


-0- 


Rochester  (N.  Y.)  Railway  Co  1000  H. 

Columbus  (O.)  Street  Railway  Co  1000 

Springfield  (O.)  Railway  Co  300 

Cincinnati  (O.)  Street  Railway  Co  300 

Cincinnati  (O.)  Incline  Plane  RaUway  Co  250 

Bay  City  (Mich.)  Union  Railway  Co   400 

Topeka  (Kans.)  Railway  Co   500 

Kansas  City  (Mo.)  Cable  Railway  Co  800 

City  Electric  Railway  Co.,  Little  Rock,  Ark   750 

Rapid  Transit  Street  Ry.,  San  Antonio,  Tex ... .  250 
San  Antonio  Street  Ry.  Co.,  San  Antonio,  Tex..  250 
Houston  (Tex.)  City  Railway  Co   200 
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Machine  Moulded  Gearsi  Pulleys 

OF  ALL   KINDS  AND  SIZES. 


T.  SHRIVER  &  CO., 

IKON,   BRASS  AND  ALUMINUM  FOUNDERS. 
MACHINISTS. 

333    E.    £56th   St.,   IV.    Y.  City, 

CORRESPONDENCE  ^SOLICITED. 


1  ? 


ELECTRIC  AND 
^  HAND  POWER. 


JNO.  J.  SHIPHERD,  Pres.         WM.  RUSSELL,  V.  Pres.  and  Man. 


L.  C.  SHIPHERD,  Sec.  and  Treas. 


THE  PHOENIX  IRON  WORKS  CO 


WASON   STREET,   CLEVELAND,  O. 


POWER  HOUSE  CRANES 

FOR  ELECTRIC  RAILWAY,  ELECTRIC  LIGHT  AND  CABLE  RAILWAY  POWER  HOUSES. 


CORRESPONDENCE  SOLICITED. 


PATENTS  APPLIED  FOR  ON  TRAVELING  CRANE. 


MACHINE  TOOLS,  TRAVELING 


CRANES  AND  HOISTS. 


Lathes, 
Planers, 

Drills  and 

Drill  Presses 

For  Yonr 
Repair  Shop. 


Send  for  Photographs 
and  Price  List, 


Overhead  Railway ; 
Geared  Travelers 

WITH 

Turn  Tables 

and  Switches. 
Especially  Adapted 

FOR 

Electric  Light 

AND 

Power  Houses. 


EDWIN  HARRINGTON,  SON  &  CO.,  Incor.,  1513  Pennsylvania  Ave.,  Philadelphia,  Pa. 
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LIST  OF 


BABCOCK 

WILCOX 

BOILERS 

In  use  on  Electric  and  Cable 
Railroads,  Nov.  J,  1893. 


West  End  Ity.  Co.,  Boston  4  orders,  '89 

The  Albany  Ky.  Albany,  N.  Y  3  orders,  '89- 

The  Oosstown  St.  Ry.  Co.,  Buflalo,  N.  Y  .3  orders,  '90. 

Cincinnati  St.  Ky.  Co.,  Cincinnati,  0  5  orders,  '90- 

Pittsburgh  &  Birmingham  Traction  Co., 

Pittsburgh,  Pa    July,  1 

Columbus  Elec.  St.  Ry.  Co.,  Columbus.  0.4  orders  

Aurora  St.  Ry.  Co.,  Aurora,  III   2  orders,  '90 

People's  St.  Ry.  Co.,  St.  Joseph,  Mo  2  orders,  '89 

Duluth  St.  Ry.  Co.,  Duluth,  Minn  4  orders,  '90 

Brooklyn  City  Ry.  Co.,  Brooklyn,  N.  Y...  G  orders,  '91 

Rochester  St.  Ry.  Co.,  Rochester,  N.  Y  2  orders,  '91- 

Merrimac  Valley  R.  R.   Co.,  Lawrence, 

Mass  3  orders,  '91 

Citizens'  Ry.  Co.,  Indianapolis,  Ind  August,  1 

Union  R.  R.  Co.,  New  York  2  orders,  '91- 

Lynn  &.  Boston  R.  R.,  Boston,  Mass  3  orders,  '91' 

Globe  St.  Ry.  Co.,  Fall  River,  Mass  February,  1 

Houston  City  Ry.  Co.,  Houston,  Tex  2  orders,  '90' 

City  &  Suburban  Ry.  Co.,  Savannah,  Ga  March,  1 

Seashore  Elec.  Ry.,  Asbury  Park,  N.  J  May,  1 

Atlantic  Ave.  Ry.  Co.,  Brooklyn,  N.  Y  3  orders,  '92' 

Carrollton  Elec.  By.  Co.,  New  Orleans,  La  May,  1 

Intramural  Elec.  Ry.  Co.,  World's  Fair  1892-1 


'92. 
'92. 
'93. 
'93 

890. 


'92. 
'93 
'93. 
-'93. 
-'92. 

-'93. 
891. 
'92. 
-'92. 
892. 
-'92. 
892. 
892. 
■'93. 
892. 
893. 


H.  P. 

9,500 

I,  000 
4,500 
3,:;00 

1,000 
1,807 

832 
1,040 
1,312 
1  G,500 

808 

896 
600 

1,500 

4,000 
G75 
492 
500 
640 

3,000 
624 

3,500 


Market  Street  Elec.  Ry.  Co.,  San  Fran- 
cisco, Cal  3  orders  

Cincinnati,    Newport    .V    Covington  Ry. 

Newport,  Ky  

Union  Ry.  Co  ,  Providence,  R.  I  December,  1892. 

Atlantic   Improvement  Co.,  Long  Island 

City,  N.  Y  February,  1893.. 

Philadelphia  Traction  Co.,  Philadelphia  March,  1893.. 

Camden,   Gloucester   A-  Woodbury  Elec. 

Co.,  Gloucester,  N.  J  

Union  Depot  Ry.  Co.,  St.  Louis,  Mo  

Haverhill    dfc    Groveland    St.    Ry.  Co., 

Haverhill,  Mass  1892 

Columbus  Elec.  Ry.  Co.,  Columbus,  O  1S90. 

New  York  &  Brooklyn  Bridge,  Brooklyn.. .3  orders,  '82-'91. 

Washington  &  Georgetown  R.  R.,  Wash- 
ington, D.  C  4  orders  

Cleveland  City  CableRy.Co.,  Cleveland, 0  March,  1890. 

Valley  City  St.  &  Cable  Ry.  Co.,  Grand 

Rapids,  Mich  

Chicago  City  R.  R.  Co.,  Chicago,  III  April,  1881. 

Grand  Ave  K.  R.  Co.,  Kansas  City,  Mo  2  orders,  '86-'88. 

Metropolitan  St.  Ry.  Co.,  Kansas  City,  Mo.3  orders,  '86-'88.. 

Denver  City  Cable  Ry.  Co.,  Denver,  Colo. .2  orders,  '89-'91. 

The   Melbourne    Tramways,  Melbourne, 

Australia  1884-1885. 

And  Others. 


H.  P. 
2,208 

600 

I,  500 

1,000 
6,000 

750 
l.OOO 

630 
692 
1,248 

1,923 
1,086 

781 
1,000 

800 
1,800 
1,600 

1,040 


THE  FUEL  ECONOMIZER  CO. 

OF"   MATTEAWAN,    IV.  Y. 
SOLE  MAKERS  IN  THE  UNITED  STATES  OF 

GREEN'S  IMPROVED  PATENT  FUEL  ECONOMIZER 


Head  Office  and  Works, 


FOR  STEAM  BOILERS. 

This  Apparatus  Heats  the  Feed  Water  to  a 
Temperature  very  much  Above  Boiling 
Point  by  the  Waste  Gases  Escaping 
from  Boiler  Flues,  There- 
by Effecting  a 

GREAT  SAVING  IN  GOAL. 

Can  be  Applied  to  any  Type  of  Boiler 
without  Stoppage  of  Works. 

-     -     -     MATTEAWAN,  N.  Y. 


Original  inventors  and  patentees,  E.  Green  &  Son,  Ltd.,  2  Exchange  St.,  Manchester,  England. 


MEDAL  AWARDED  AT  THE  COLUMBIAN  EXPOSITION. 
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WATER 
TUBE 


FOR  CLEANLINESS  AND  DURABILITY 

#  THE   


SAFETY  BOILER 


LED  ALL  COMPETITORS 

AT   THE   WORLD'S  FAIR. 


DIPLOMA    AND    MEDAL    AWARDED  FOR 

SAFETY,  EFFICIENCY  AND  ECONOMY. 


A   FEW   STREET   RAILWAYS   WHO   HAVE  ADOPTED  STIRLINCS. 


H.  P. 

Minneapolis  Street  Ry.  Co.,  Minneapolis,  Minn  First  order,  573 

■«              «*           "                "                "    ..  Second  order,  2000 

Toledo  Consolidated  Street  Ky.,  Toledo,  O  First  order,  (iOO 

"               "               "         "            '«   Second  order,  GOO 

Waco  Electric  Ry.  &  Light  Co.,  Waco,  Tex               First  order,  300 

"            '«         "            "         "         "   Second  order,  150 

'•            "         "            "         "         "   Third  order,  150 

Second  Avenue  Electric  Ry.,  Pittsburgh   200 

Jamestown  Street  Ry.,  Jamestown,  N.  Y   300 

San  Francisco  &  San  Mateo  Railway,  San  Francisco   1250 

Los  Angeles  Consolidated  Electric  Ry.,  Los  Angeles,  Cal   1500 

Cleveland  City  Cable  Railway 


H.  P. 

Ottuinwa  Electric  Railway,  Ottumwa,  la   750 

Evansville  Street  Railway,  Evansville,  Ind   750 

St.  Joe  &  Kenton  Harbor  Street  Railway,  St.  Joseph,  Mich,...  400 

Pittsburgh  »V;  West  End  Electric  Railway,  Pittsburgh    612 

.South  Chicago  City  Railway,  South  Chicago     900 

The  Lafayette  Street  Railway,  Lafayette,  Ind   500 

Union  Railway,  New  York  City   1000 

The  Compton  Heights  &.  Union  Depot,  St.  Louis,  Mo   2700 

Union  Street  Railway,  Providence,  R.  1   500 

Portland  Street  Railway,  Portland,  Me   260 

Cincinnati,  Covington  &  Newport,  Cincinnati,  0   500 

 750 


THE    STIRLING  COMPANY, 

Branches  in  all  Principal  Cities. 


General  Offices,  Pullman  Building,  Chicago. 
New  York  Office,  74  Cortlandt  Street. 


SEND   FOR  CATALOCUE  C- 


A  VALOABLE  BOOK ! 


THE  MOST  IMPORTANT  WORK  TO 
STREET  RAILWAY  MEN  THAT 
HAS  BEEN  PUBLISHED. 


The  First  Practical  Book  Covering  American 
Street  Railway  Practice  of  To-day. 


Street  Railways ; 


THEIR 


CONSTRUCTION, 

OPERATION  AND 

MAINTENANCE, 


"  TRAMS.*') 

A  PRACTICAL  HANDBOOK  FOR 
STREET  RAILWAY  MEN, 

By  C.  B.  FAIRCHILD, 
Editor  Street  Railway  Journal. 

Price,  Postage  Prepaid: 
Cloth,  $4.00:    Leather  and  Gilt,  $5.00. 

Remit  by  P.  O.  Money  Order,  Draft,  Registered  Let- 
ter, or  Express  Money  Order. 

The  Street  Railway  Publishing  Go. 

World  Building,  New  York. 

Copies  can  also  be  obtained  at  our  Western  Office. 
lYIonadnock  Building,  Chicago. 
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JULIUS   JONSON,  President. 


ALLSTON    GERRY,  Treasurer. 


JONSON  ENGINEERING  A  FOUNDRY  CO. 

FOOT  EAST  118th  STREET,  NEW  YORK. 

GENERAL  CONTRACTORS,  ENGINEERS  and  BUILDERS  of  CABLE,  ELECTRIC  and  HORSE  RAILROADS. 

JONSON'S  IMPROVED  RAILWAY  CROSSING  GATES.    (Flagg's  Patent.) 


Jonson's  improve- 
ments render  these 
the  simplest,  most 
effective  and  cheap- 
est gate  in  the 
market. 


When  properly 
erected  and  ordi- 
nary care  bestowed 
on  them  they  never 
get  out  of  order 
nor  freeze  in  cold- 
est weather. 


Cut  shows  2  four-post  gates  at  crossing  over  N.  Y.  &  Northern  and  N.  Y.  Central  & 
Hudson  River  R.  R,  in  New  York  City. 


At  138th  St.  crossing  of  the  N.  Y. 
Central  R.  R.  in  N.  Y.  City,  is  a  gate  made 
and  erected  by  us  7  years  ago.  This  gate 
is  raised  and  lowered  nearly  ever  minute 
in  the  day,  yet  it  has  never  been  out  of 
order  in  that  time  nor  cost  anything 
for  repairs. 


WE  BUILT  COMPLETE,  READY 
FOR  OPERATION,  THE  CABLE  ROAD 
THROUGH  125th  STREET,  FROM 
RIVER  TO  RIVER,  IN  NEW  YORK 
CITY. 


Pivotal  Elevating  Mechanism  at  125th  St.  and  Third  Ave.,  N.  Y. 


We  also  built  a  portion  of  the  Special 
Crossing  and  Vault  work,  both  track  and 
machinery,  for  the  Third  Avenue  Cable 
Road,  now  under  construction. 


Cable  Railway  Cross-over,  Third  Avenue  and  Bowery, 
near  Cooper  Institute,  New  York. 


RAILROAD  SWITCH,  FROG  AND   TRACK  WORK.  CURVE  RAILS,  RAIL  BENDING 
MACHINERY,  TURN  TABLES,*  TRANSFER  TABLES.  IRON    AND  BRASS 
CASTINGS  OF  ANY  PATTERN  IN  LOAM,  DRY  AND  GREEN  SAND. 
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LEWIS  I  FOWLER  MFG.  CO. 


BTTHjIDEIR.S  OIF1 


STREET  RAILWAY  CARS, 


Castings  and  Supplies  of  Every  Description 

FOR  STREET  RAILWAYS, 

Office,  28  Sandford  St.,  Brooklyn,  N.  Y. 


MANUFACTURERS  OF 

PATENT  IMPROVED 

STOVE  BOX  m  STREET  GOB  HEATER 


OUR  IMPROVED  CAR  HEATER 

Comprises  the  following  features  :  Stove,  ash-pan  and  coal  box,  com- 
bined, without  which  it  would  be  necessary  to  have  a  coal  hod,  or  cut  the  seat 
out  on  opposite  side  of  car  for  a  coal  box. 

We  have  made  this  point  a  study,  and  feel  con- 
fident Railway  Managers  will  appreciate  our  im- 
provements in  Street  Car  Heaters  —  embracing 
both  Heater  and  Coal  Box  in  one. 

If  you  think  favorably  of  Heating  your  cars  this 
Winter,  or  would  like  to  purchase  something  New 
in  Car  Heaters,  we  would  be  pleased  to  send  you 
prices,  &c. 

Cost  of  operating  this  Heater  about  eight  cents 
per  day. 

The  fronts  and  tops  of  stove  box  are  composed  of 
iron,  heavily  nickeled,  with  side  panels  of  mahog- 
any or  ash,  corresponding  to  the  trimming  of 
cars. 

Send  for  Circular  and  Prices. 
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  TIEJE  ~  

Lewis  51  Fowler  Girder  Rail  Co. 

BROOKLYN,    n\T-  Y. 

PATENTEES  AND  SOLE  MANUFACTURERS  OF 

THE  ONLY  GIRDER  RAIL  CONSTRUCTION 

 i:vstj:r,i]vo  


SECURE  JOINTS  AND  PERMANENT  FASTENINGS. 


Presenting  a  Smooth  Vertical  Face  Against  which  to  Lay  Paving. 


OUR  SPECIAL  WORK,  Switches,  MatesrTrogs,  Crossings,  &c, 

ARE  MADE  OF  SAME  RAIL,  THUS  MAKING 

-A.   COMPLETE  STSTELL 

FOE    n  A  T-  A  T  .Ore-TTTP. 
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JOHNSON  COMPANY 

ROLLING    MILLS,  =====  

SWITCH  FACTORY  AND 

—  STEEL  FOUNDRY, 

MANUFACTURERS  OF 

GIRDER  AND  SLOT  RAILS. 


*  GIRDER  RAILS  ODR  SPECIALTY.  * 

IMPROVES  TURN  TABLES.   TRANSFER  TABLES.   AUTOMATIC  SWITCHES. 
ROLLED  STEEL  SWITCH  PIECES.   CURVES  AND  CROSSINGS, 


We  Manufacture  Every  Detail  in  Road  Bed  Construction  for 
EVERY   CLASS   OF  RAIL. 


CONTRACT  TO  BDILD  STREET  RAILROADS. 

WILL  SURVEY  ROUTES,  MAKE  PLANS  AND  ESTIMATES 
FREE  OF  COST  TO  OUR  CUSTCMERS. 


-    OFFICES  :   —  

General  Office,     -     Johnstown,  Pa. 

NEW  YORK,  Mutual  Life  Building.      PHILADELPHIA,  Bullitt  Building. 
PITTSBURG,  Penn  Building.  CINCINNATI,  Mitchell  Building. 

ST.  LOUIS,  Bank  of  Commerce.  CHICAGO,  Phoenix  Building. 

Boston  Office,  Exchange  Building.   Southern  Office,  Equitable  Building  Atlanta,  Ga. 
San  Francisco  Office,  Mills  Building,  San  Francisco,  Cal. 


We  guarantee  our  customers  against  all  loss  from  suits  for  infringement  from  other 
parties  on  all  materials  furnished  by  this  Company.  The  details  of  our  system  are  fully 
protected  by  patents  controlled  by  us,  which  patents  we  undertake  to  defend, 
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DICK.  KERR  &  CO., 


LIMITED  „ 


— » 


101  LEADENHALL  ST.,  LONDON.  E.  C 


WORKS ;  BRITANNIA  ENGINEERING  WORKS. 

KILMKRNOCK,    IS.  G. 


CONTRACTORS 

FOR 

CONSTRUCTION 

AND 

EQUIPMENT 

OF 

HORSE 

TRAMWAYS, 
ELECTRIC 

TRAMWAYS, 
STEAM 

TRAMWAYS. 


SPECIALT  Y. 


POINTS 


AND 


CROSSINGS. 


TURNTABLES 


AND 


TRAVERSERS 


CONTRACTORS  FOR 

CKBLE  TRAMWAYS, 

Steel  Girder  Tramway  Rails, 

WITH   GROOVE  ANY  SHAPE, 

X^x-oixil  33  llo-  to  lOS  rfc>. 

AND  ALL  ACCESSORIES. 
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Works,  50th  St.  &  Merion  Ave. 
General  Offices  50tli  St.  &  Lancaster  Ave. 


AtJENTS  FOR  THE 


Westinghouse  Electric  &  Mfg.  Co. 


COMPLETE  EQUIPMENT  FOR  ELECTRIC 
STREET  RAILWAYS. 


PHILADELPHIA,  PA. 

NEW  YORK  OFFICES:   Rooms  Nos.  1117,  1118  and  1119  Havemeyer  Building,  26  Cortlandt  St. 
BUILDERS    OF  COMPLETE 

CABLE  RAILROAD  PLANTS 

ENGINES.  WINDING  AND  DRIVING  MACHINERY. 


NOW  CONSTRUCTING 

Power  and  Machinery  for  Two  Cable  Stations  for  Third  Avenue  Railroad  Co.,  of  New  York,  which  will  be  the 

largest  Cable  Machinery  ever  erected. 
One  Cable  Station  for  West  Chicago  Street  Railway  Co.,  at  Desplaines  and  Washington  St.,  Chicago,  111. 
One  Cable  Station,  West  Chicago  Street  Railroad  Co.,  at  Blue  Island  Ave.  and  12th  St.,  Chicago,  111. 
One  Cable  Station,  West  Chicago  Street  Railroad  Co.,  at  Van  Buren  and  Jefferson  Sts.,  Chicago,  111. 
Two  Cable  Stations  for  Broadway  &  Seventh  Avenue  R.  R.  Co.,  New  York  City  ;  one  to  be  erected  at  Broadway  ar^ 

Houston  Street,  and  one  at  51st  Street  and  Sixth  Avenue,  which,  when  finished,  will  be  the  most  complete 

cable  power  stations  ever  erected. 


NOTICE. 

We  wish  to  advise  all  persons  interested,  that  inasmuch  as  there  has  been  notices  printed  that  various  people 
are  the  contractors  for  the  material,  &c,  to  be  used  in  the  construction  of  the  power  plants  now  being  erected  for 
the  Broadway  &  Seventh  Avenue  Railroad  Co.,  and  the  Third  Avenue  Railroad  Co.,  of  New  York,  that  we,  the 
Pennsylvania  Iron  Works  Company,  are  the  contractors  with  the  above  Companies,  for  everything  contained 
within  the  power  houses,  with  the  exception  of  the  masonry  work.  Our  contracts  cover  the  plants  complete  placed 
in  operation,  and  the  sub-contractors  are  only  furnishing  such  material  as  we  were  obliged  to  have  made  outside 
our  own  shops,  owing  to  the  crowded  condition  thereof  ;  they  being  responsible  to  us  for  their  work — we  furnishing 
them  with  drawings  and  specifications." 

PENNSYLVANIA  IRON  WORKS  COMPANY. 


STREET  &  CABLE  RAILROADS 

Will  Survey  Routes,  Make  Plans  and  Estimates 
Free  of  Cost  to  our  Customers. 


CONTRACTING  ENGINEERS. 


Railroad  Switch,  Frog  and  Track  Work 


COEEBSPOITDBN'OB  SOLICITED. 


\ 
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THE  VOSE  SPRING  COMPANY, 

IIS    E3  ROHDWHY,     NEW  YORK, 

MANUFACTURERS     0 1^ 

Street  Railway  and  Machinery  Springs. 


VOSE  "GRADUATED," 
PLAIN   COIL,  ELLIPTIC, 

AND    SPRINGS    OF    ALL    DESCRIPTIONS.        ALSO  RUBBER 
SPRINGS,    CUSHIONS   AND  WASHERS. 


GET    OUR   PRICES    BEFORE    YOU    BUY.  CORRESl'ONDENCE  SOLICITED. 


GUS  SUCKOW,  Sales  Agent.  JNO.  C.  N.  CUIBERT,  Sec'y-Mana^er. 


JAMES  R.  FLOYD  &  SONS, 


531-543  West  20th  St., 
New  York. 


CROSSINGS,  FROGS,  SWITCHES,  CURVED  RAILS,  KNEES,  SPIKES  AND  CHANNEL  PLATES. 

This  Work  Under  the  Direction  of  Eugene  Haldeman. 

ALL  KINDS  OF  REGULAR  AND  SPECIAL  CASTINGS  FOR  WATER  AND  GAS,  3  INS.  TO  36  INS. 
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CHARLES  SCOTT  SPRING  CO 


PHILADELPHIA.  T*JS.. 


BRUSH  HOLDER  SPRINGS. 


POSITIVELY  GUARANTEED  BEST  AND  CHEAPEST  IN  THE  MARKET. 


SPRINGS    OF   ALL  DESCRIPTIONS, 


-FOR- 


STREET  CARS,  EITHER  CABLE,  ELECTRIC  OR  HORSE. 


SPRINGS    FOR    ALL    STANDARD  TRUCKS 
 KEPT    IN  STOCK.  


We  Call  Special  Attention  to  our  Light  Elliptic  Springs  for  Fast  Running  Trucks. 

We  will  take  pleasure  in  quoting  you  on  any 
Springs  you  may  require. 


Wm.  Wharton,  Jr.,  &  Co., 

Manufacturers  of  all  kinds  of  materials  and  appliances  for  street  railway  construction, 

25th  St.  &  Washington  Ave.,  Philadelphia,  Pa 


Horse  Railways,  Cable  Railways,  Electric  Railways, 

With  the  latest  and  most  approved  appliances  and  appurtenances. 

All  Kinds  of  Street  Rails,  Girder  Rails,  Curve  Rails,  Railway  Castings, 

Turn  Tables,  Transfer  Tables,  Ac. 

The  oldest  and  largest  manufacturers  of  street  railway  materials  in  the  world.  Responsi* 
ble  parties  contemplating  the  construction,  extension  or  renewal  of  railways  will  And  it  t** 
their  interest  to  correspond  with  us. 
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RUSSELL'S 


Seientifie  Horseshoeing 

FOB,  THE  DIFFERENT  DISEASES  OF  THE  FOOT. 


Second  Edition,  Enlarged  and  Fully  Illustrated. 
Sent  bv  mail,  prepaid,  on  receipt  of  the  price,  $3.00. 


The  author  of  tills  work  has  been  a  practising  farmer  for  more  than  forty 
years.  His  record  Is  one  of  rare  success,  and  he  has  long  been  recognized  by 
the  leading  norsemen  of  this  country  as  the  foremost  shoeing  smith  of  the  age . 
This  book  alms  to  give  the  practical  details  of  the  most  approved  and  rational 
plans  and  principles  of  horseshoeing  In  the  plainest  and  most  complete  manner 
possible.  A  large  share  of  the  work  is  devoted  to  the  diseases  of  the  foot,  and 
the  subject  of  pathological  shoeing  is  fully  treated. 

ADDRESS, 

STREET  RAILWAY  PUBLISHING  CO., 

WORLD   BUILDING.  NEW  YORK. 

STEAM  GAUGE  &  LANTERN  CO. 

SYRACUSE,   IV.  Y. 


MANUFACTURERS  OF 

ELECTRIC  CAR  AND 
CABLE  CAR 


HEADLIGHTS 


TUBULAR  LAMPS  FOR  STREET 
CAR  STATIONS. 

Illustrations  Sent  on  Application. 


#    tK~  -X- 


JARVIS 
ENGINEERING 
COMPANY. 


61  Oliver  St., 
BOSTON,  MASS. 


CONTRACTORS 

 FOR  

THE  MOST  ECONOMICAL 

STEAM   POWER  PLANTS 

FOR  STREET  RAILWAY  SERVICE. 

Our  record  for  the  month  of  February,  1893,  during  the 
New  England  heavy  snow  storms,  is  less  than 
2  lbs.  coal  per  horse  power  per  hour. 

EXTRA  SPECIAL  HEAVY  ENGINES 

FOR  RAILWAY  WORK. 

BOILERS,    HEATERS   AND  CONDENSERS 
OF   THE    BEST  KIND. 

CONTRACTS   TAKEN  FROM  THE  FOUNDA- 
TION  LEVEL   TO   TOP  OF 
CHIMNEY. 


FREDERIC  II.  REED.  GEO.  N.  McKIBBIN. 

Reed  &  McKibbin, 

Electrical  Engineers  and  Railway  Contractors 

FOR  THE  COMPLETE  EQUIPMENT  AND  CONSTRUCTION  OF  ELECTRIC 
STREET  RAILWAYS  UNDER  ANY  SYSTEM. 


TRACK  AND  OVERHEAD  LINE  CONSTRUCTION  A  SPECIALTY. 

Union  Trust  Building,  80  Broadway,  near  Wall  St,,  New  York. 
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ELECTRIC  RAILWAY^  EQUIPMENT  CO., 

81-83  E.  FRONT  ST.,  CINCINNATI,  O. 

MANUFACTURERS 

WROUGHT    IRON   AND    STEEL    TUBULAR   POLES,  GEARS  AND  PINIONS,  OVER- 
HEAD   LINE    MATERIAL,    BEARINGS    AND    BRASSES,  TROLLEY 
HANGERS    AND    WHEELS,   AND  REPAIR 
PARTS    FOR   ALL  SYSTEMS. 

ELECTRIC  RAILWAYS. 


PLANS,  SPECIFICATIONS,  ESTIMATES; 
CONSTRUCTION  SUPERVISED; 

UNDER  ANY  OR  ALL  SYSTEMS. 


C.  0.  MAILLOUX,  Consulting  Electrical  Engineer, 
W.  L.  ADAMS  &  CO., 

MANUFACTURERS   AND    DEALERS  IN 

RAILWAY  SUPPLIES. 


EVERYTHING  REQUIRED  FOR  THE  CONSTRUCTION, 
MAINTENANCE  AND  REPAIRS  OF 
ELECTRIC  RAILWAYS. 


At  this  season  of  the  year  we  can  make  you  low  prices  on 

SNOW  PLOWS,  SCRAPERS, 
CAR   STOVES  AND   HEATERS,  SAND  BOXES, 
TRACK   BROOMS  AND  HOLDERS. 


Write  us  for  Quotations  that  will  Secure  your  Orders. 


GENERAL  OFFICES: 

84  Adams  Street,  Chicago,  111. 


EASTERN  OFFICE: 

116  Bedford  Street,  Boston,  Mass. 
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PL  J.  Hutchinson, 

Contractor  and  Builder  of  Street  and  Electric 
Railways.  Materials  Furnished,  etc. 

137  BROADWAY,  NEW  YORK,  Rooms  39  and  40. 

A  Thorough  Knowledge  of  the  Different,  Systems  of  Girder  Rail  Construction, 
and  Builder  of  the  following  Street  Railroads  : 
34th  St.  Branch,  4th  Ave.  Line,  New  York,  1P63,  Central  Cross  Town  R.  R.  Co. 
Atlantic  Ave.  Rapid  Transit.  Brooklyn,  N.  Y.,  Waterbury  Horse  Railway, 
Waterbury,  Conn..  Asbury  Park  Electric  Railway,  Asbury  Park,  N.  J.,  Observa- 
tory Hill  Rlecrrlp  Rutlwnv.  Allegheny.  Pa. 


mm 


H RENEWABLE  SEAT  gggJJ 
GATE  VALVE Wm 

"Compact  Durable  Low-Priced  nSliil 

WRITE  FOR  COMPLETE  ILLUSTRATED  CIRCULAR  Mf  py^lfll 
AND  PRICES .  SALE 

BV  LEAPING     DEALERS      EVERYWHERE.         ■     ^t  M 

^LuNKENHEIMEnCa  Cincinnati*   o.  U.S.  A 


7VT.  W.  CONWAY. 

CONTRACTOR 

For  the  Construction  of  Street  Railways  Operated  by  Ilorse  or 
Mechanical  Power.    Girder  Rail  Construction  a  Specialty. 
Twenty-live  Years'  Experience  in  Railroad  Building. 

MATERIA I.  FURNISHED.    ESTIMATES  GIVEN.  CURVES 
AND  SWITCHES  LAID  AT  SHORT  NOTICE. 

Office  and  Residence,  487  Monroe  St.,  BROOKLYN.  N.  Y. 

^JV~2^L-    IF*.  CISiilG-, 

Street  Railway  Builder 

And   Dealer  in  Supplies.    Groove  Rail  with  the  Necessary  Castings 
Furnished  at  Short   Notice.     Complicated  Work, 
Car  Houses,  Arc,   a  Specialty. 

Office  and  Residence:  22  BURNET  ST..  F.  ORANGE.  N.  J. 


CEO.  L.  FOWLER, 

Consulting  Mechanical  Engineer, 


Room  27,  No.  53  Broadway, 
NEW  YORK. 

Especial  attention  paid  to  Estimates,  Designs  and  Superintendence  of  Con 
structlon  of  new  Electric  Power  and  Cable  Plants  for  Street  Railways,  and  the 
resting-  for  efficiency  of  those  alrendv  In  oiwrn.tlnn. 


VULCANIZED  FIBRE  CO. 

In  Sheets,  Tubes,  Rods,  Sticks  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray. 
SEND   FOR  CATALOGUE  AND  PRICES. 

wiLmNCG?oN,:DEL.  THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD,  u  deTsTn. 


ESTABLISHED  1873. 

SOLE  MANUFACTURERS  OF 

HARD  VULCANIZED  FIBRE, 


Y. 


From  1  to  40,000  PoundsWeight. 

Of  Open  Hearth,  Chester  or 
Bessemer  Steel. 
True,  to  Pattern.      Sound.  Solid. 
Gearing  of  All  Kinds,  Crankshafts, 
Knuckles  for  Car  Couplers. 
Cross-Heads,  Rockers,  Piston-Heads, 

Etc.,  fob  Locomotives. 
Steel  Castings  of  Every  Description. 

CHESTER  STEEL  CASTINGS  CO. 

Works  ;— Chester,  Pa.      Office:— 407  Library  St.,  Philadelphia,  Pa. 

HYDRAULIC  WHEEL  PRESSES 

BOTH  HAND  AND  BELT  POWER. 


HYDRAULIC  JKCKS 

To  lift  or  push  from  4  to  150  tone    Laree  Jacks  Rented 
by  the  day,  week  or  month. 


All  Sizes  and  Styles  of  Screw  Jacks,  Track  Jacks, 
Traverse  Jacks,  &c,  &c.    Punches  and  Shears, 
Polishine  and  Buffing  Machinery. 


WATSON  &  STILLMAN, 

204  to  210  East  43d  Street,         NEW  YORK. 


CAMBRIA 

STREET  RAILS,  GAR  CHANNELS 


STEEL 


Address, 

CAMBRIA  IRON  CO., 

218  SO.  FOURTH  ST.,  PHILADELPHIA,  PA. 

 THE  


J.  T.  SGHAFFER  MFG.  CO, 

ROCHESTER,  N.  Y., 


Improved  Hydraulic  Wheel  Presses, 

Both  Hand  and  Belt  Power.    Single  and  Double  Pumps. 

Every  machine  guaranteed  to  work  perfectly.  AH  the  parts  aro  made  very 
strong  and  durable.  No  repairs  required.  A  good  Hydraulic  Wheel  Press  Is  a 
most  profitable  machine  to  have  In  every  car  repair  shop. 

Do  you  want  the  best  attachments  for  forcing  off  gears,  straightening  car 
axles,  and  pressing  off  old  car  wheels  from  axle  on  which  motor  gear  is  located 
near  the  wheel?    WRITE  DOR  PRICES  AND  DESCRIPTIVE  PAPERS. 
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WALKER'S  PATENT  DIFFERENTIAL  CARLE  DRUMS 


PATENTED  JULY  31,  1888,  NOV  KM  II E  It   12,  1S89,  and  EEBltUARY   23,  1892, 
IN    UNITED    STATES,     CANADA,     GREAT    BRITAIN,     FRANCE,     GERMANY,     BELGIUM,    ETC.,  ETC. 

21    Complete    Cable    Plants  Furnished. 
TiJ    Solid.    Groove    JOrums    Displaced   toy    Oar    Differential  Drains. 
204   Walker's    Patent    Differential    Drums  Supplied. 


OS 


O-, 


tad 

-33 


Our  new  machinery  Is  working  fine;  we  have 
gained  37  H.  P.  by  making  the  change  from  solid  to 
your  Differential  Drums.  We  are  driving  with  3 
wraps  and  1  am  satisfied  that  we  could  drive  our 
other  2  ropes  with  2  wraps  with  the  same  device.  I 
don't  think  It  will  be  a  great  while  before  we  change 
our  other  machinery  to  use  your  Differential  Drums. 
Mr.  Mofflt,  President  of  the  Olive  St.  Line,  came  to 
see  the  machinery  working,  and  he  praised  It  very 
highly,  and  says  your  Differential  Drums  are  the 
proper  thing  for  driving  a  cable. 

[Signed]  PRANK  YARD, 

Chief  Engineer  Citizens'  Cable  Ry.  Co.. 

St.  Louis,  Mo. 


(Since  the  above,  we  received  order  for  4  Dlfferen- 
tlal  Drums  to  drive  the  other  two  cables  referred 
J=  to.) 


Your  esteemed  favor  of  17th  with  blue  print  of 
drum  received.  The  more  I  ttilnk  of  your  drum  the 
better  I  like  It.  and  I  think  It  win  settle  all  the  dif- 
ficulties that  have  heretofore  occurred  in  driving 

[Signed]  CLIFT  WISE,  C.  E., 

Kansas  City,  Mo. 


Chicago,  September  10,  1892. 
The  Walker  Mfg.  Co.,  Cleveland,  Ohio. 

Gentlemen:— This  company  has  had  four  of  your 
Differential  Rimmed  Drums  In  constant  use  In  their 
52d  and  State  Street  cable  power  station  since  Janu- 
ary, 1891,  during  which  time  they  have  given  the 
best  of  satisfaction,  ^ssoon  as  they  were  placed 
and  put  into  service,  we  experienced  a  marked  dif- 
ference in  the  woi  kiDg  of  the  engines,  driving  gears 
and  cars  when  In  service,  as  they  operate  much 
smoother  as  compaied  with  the  solid  groove  drums, 
and  can  further  state  that  the  life  of  the  cables  Is 
materially  increasea,  as  the  differential  rims  readily 
adjust  themselves  and  do  away  with  the  constant 
friction  of  cable  in  the  grooves,  which  arises  from  the 
uneven  wear  of  the  grooves  in  solid  groove  drums. 

Should  this  company  decide  to  build  other  cable 
power  stations  at  some  future  time,  I  would  recom- 
mend and  specify  the  adoption  of  the  Walker  Differ- 
ential Rimmed  Drums,  as  I  would  not  consider  a 
power  plant  complete  without  them. 

Yours  very  truly, 
R.  J.  HILL,  Chief  Engineer  Chicago  City  Ry. 

We  are  pleased  to  say  that  the  machinery  In  its 
entirety  is  simply  perfect;  we  are  more  than  proud 
of  it,  and  claim  that  our  road  Is  the  best  on  this 
coast,  excepting  none. 

[Signed]  PORTLAND  CABLE  RY.  CO. 

Geo.  W.  Lynch,  Gen.  Man.,  Portland,  Oregon. 


PLANS,  SPECIFICATIONS  AND  ESTIMATES  FOR  EQUIPMENT  OF  CABLE  POWER 
HOUSES,  AND   FOR  HEAVY  MACHINERY,  FURNISHED. 


ILVEIF1 

ENCINEERS.      FOUNDERS.  MACHINISTS. 

OLBVBLj?l1TD,  OHIO,   TT-  S. 


-  o 


CO 


CO 

<=> 
e— ; 


A.  B.  DIJ  PONT,  Presiuenr.  S.  C.  SHEPPARD,  Gen.  Mgr. 

SHEPPARD  MANUFACTURING  CO. 

(INCORPORATE  O.) 

313,  315,  317  Ninth  St.,  Louisville,  Ky. 

 MANUFACTURERS    OF  THE  

LOUISVILLE  TRUCK, 

(PATENTED.) 


FOR  MOTOR,  TRAIL,,  CABLE  AND  HORSE  CARS. 


Simplicity  of  Construction.  Wheels  easily  and  rapidly  removed. 

Great  Strength.  Long  spring  base  relative  to  wheel  base — no  oscillation. 

Ease  of  access  to  parts.  Low  car  floor — ample  spring  room. 

Few  parts  ;  no  bolts  except  in  removable  parts.  Any  wheel  base,  any  spring  base,  any  gauge,  any  motor. 
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"WEST  END"  4-WHEEL  TRUCK 


OVER  900  NOW  IN  USE. 
SIMPLICITY    MIND  DURABILITY. 


GLOBE   IRON  WORKS. 

THE  WHITE  7VYFG.  CO., 

556  West  34th  St.,  NEW  YORK. 


Economic  Legislation  of  all  the  States. 

The  Law  of  Incorporated  Companies 

OPERATING   UNDER   MUNICIPAL  FRANCHISES, 

Such  as  Street  Railway  Companies,  Illuminating  Gas  Companies,  Fuel  Gas  Companies, 
Electric  Central  Station  Companies,  Telephone  Companies,  Water  Companies,  Etc. 

PRECEDED  BY  A  SUGGESTIVE  DISCUSSION  OF  THE  ECONOMIC  PRINCIPLES  INVOLVED  IN  THE 
OPERATION,  CONTROL,,  AND  SERVICE  OF  SUCH  COMPANIES. 


THREE  OCTAVO  VOLUMES  OP  OVER  3,000  PAGES.    PRICE,  $15.00  NET. 

SENT    BY    MAIL,    PREPAID,    ON    RECEIPT    OF  PRICE. 


BY    AL,L,EN    RIPLEY  FOOTE, 


CHARLES  E.  EVERETT,  Editing  Attorney,       A^SS,  THE  STREET  RAILWAY  PUBLISHING  CO. 
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ROBINSON  RADIAL  TRUCK 


HIGHEST  AWARD,  WORLD'S  COLUMBIAN  EXPOSITION. 


SAVE!  3D  ! 

What  is  saved  ? — Money  ! 

Where? — At  the  coal  pile,  on  the  track,  in  the  repair  shop. 
How  ?— By  using  the  ROBINSON  RADIAL  TRUCK. 

Why? — Because  of  its  Radial  Construction,  Long  Wheel-base  and  Superior  Traction. 
Send  for  descriptive  circulars  demonstrating  the  foregoing. 

THEY  SAY  

"The  Radial  Truck  turns  the  sharpest  curves  as  readily  and  as  rapidly  as  if  it  were  on  a  straight  track." — 
D.  W.  HIGGINS,  Pres.  National  Electric  Light  &  Tramway  Co.,  Victoria,  B.  C. 

"  It  has  always  given  us  satisfaction."— HENRY  M.  WHITNEY,  Pres.  West  End  St.  Ry.  Co.,  Boston. 

"I  regard  the  ROBINSON  RADIAL  as  the  best  truck  in  the  world."— JOHN  SCULLIN,  Pres.  Union  Depot 
R.  R.  Co.,  St.  Louis,  Mo.  

ROBINSON  ELECTRIC  TRUCK  &  SUPPLY  COMPANY, 

620  Atlantic  Avenue,   BOSTON,  MASS.  WM,  ROBINSON,  General  Manager. 

TAYLOR  ELECTRIC  TRUCK  CO. 

TROY,  N.  Y. 

BUILDERS  OF   HIGHEST  GRADE 

SINGLE  AND  DOUBLE  TRUCKS. 


WRITE  FOR  CATALOGUE  AND  PRICES. 
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PECKHAM'S  STANDARD  (6A) 

CANTILEVER  EXTENSION  TRUCK 


CONSTRUCTED  WITH  HOT  RIVETS. 


A/LIj  parts  machine  fitted. 

GUARANTEED  TO  PREVENT  OSCILLATION  OF  30  FT.  ELECTRIC  CARS. 


ADOPTED  BY  ALL  OF  THE  LARGE  ELECTRIC  ROADS  IN 
BROOKLYN,  JERSEY  CITY  AND  NEW  YORK. 


OVER  500  IN  USE  IN  BROOKLYN  ALONE. 


AWARDED    THE    HIGHEST   MEDAL    AT   THE  CHICAGO 

COLUMBIAN  EXPOSITION. 


Satisfaction  Guaranteed. 


For  Descriptive  Catalogue,  Blue  Prints  and  Price  List,  Apply  to 

THE  PECKHAM  MOTOR  TRUCK  &  WHEEL  GO. 

KZXETG-STOET,  1ST.  "ST. 

New  York  Office,  26  Cortlandt  Street,  Havemeyer  Building. 

Chicago  Office,  1137  &  1138  Monadnock  Bldg.,  P.  S.  Bemis,  Jr.,  Agent. 

San  Francisco  Office,  John  Crilley,  Agent,  123  California  St. 

Philadelphhia  Office,  E.  P.  Vogels,  Agent,  420  Walnut  St. 
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TRUCKS 


He* 


McCUIRE  MANUFACTURING  CO. 


122-132  N.  Sangamon  St.,  Chicago. 


McGUIRE'S   "COLUMBIAN"    ELECTRIC  TRUCK. 


TRUCK  FRAME  IS  CUSHIONED  ON  JOURNAL  BOXES  ON  8  SPIRAL  SPRINGS. 
REDUCES  HAMMERING  on  rail  joints. 
PROLONGS  LIFE  OF  MOTORS  and  car  bodies. 

PREVENTS  POUNDING  when  crossing  Railroad  tracks,  and  by  means  of  two  sets  of  springs 

PREVENTS  OSCILLATION  and  makes  McGUIRE'S  NEW  "COLUMBIAN'  the  EASIEST  RIDING  truck  in  the  market. 


McCUIRE  NO.  20-S,   PATENTED  MAXIMUM  TRACTION  TRUCK. 

A  PRESSED  STEEL  TRUCK  FRAME  absolutely  without  bolts  or  separable  parts  Combining  the  great  strength 
of  a  steel  locomotive  frame  with  a  flexible  car  truck. 

SAFETY  BRAKES,  simple  and  powerful,  and  render  "  runaways  "  impossible. 


IF  YOU 
ARE  TROUBLED  WITH 


Broken  Castings,  Rattling  Bolts,  Loose  Joints, 
Broken  Truss  Rods,  Expensive  Repairs 
and  Hard  Riding  Trucks. 


BUY  McGUIRE'S  STEEL 
TRUCKS. 


GET  OUR  CATALOGUES  AND  PRICES  BEFORE  BUYING. 
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THE  BEMIS  CAR  BOX  CO. 

sfkieto-^xeud.,  mass. 


THE  STANDARD  MOTOR  TRUCK 

Few  Parts,  Light,  Strong  and  Durable  ; 
Powerful,  Quick  Acting  and  Noiseless  Brake ; 
Has  the  Bemis  Journal  Box. 

For  Service  under  16  to  20  foot  box  and  long  open  cars. 


THE   BEMIS   NO.   29   TRACTION    MOTOR  TRUCK. 

Increased  traction  on  motor  axles.  Swivels  from  its  center.  Has  stand- 
ard size  wheels  on  both  axles.  This  gives  lighl  draught  and  good  brake  power, 
without  increasing  height  of  car  above  truck.  No  part  of  the  truck  over  the 
motor.      Short  wheel  base. 
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CHAS.  M.  JARVIS,  President  and  CUlef  Engineer. 

FRANK  L.  WILCOX,  Treasurer. 


BURR  K.  FIELD.  Vice-President. 

GEO.  H.  SAGE,  Secretary. 


THE  BERLIN  IRON  BRIDGE  CO 


Sleet  Proof  Insulator 


The  above  illustration  shows  our  patent  pole  for  elec- 
tric light,  street  railway  or  any  other  wires.  This  pole  is 
the  simplest  and  best  pole  for  this  purpose  in  the  market. 
It  is  the  only  pole  made  at  the  present  time  where  the 
strains  can  be  accurately  calculated,  and  the  amount  of 
metal  required  to  resist  these  strains  proportioned  in  a 
scientific  manner*  Estimates  furnished  on  application. 


The  above  illustration  is  taken  direct  from  a 
photograph,  and  shows  the  interior  of  a  car  shed, 
designed  and  built  by  us  for  the  Wilmington  City 
Railway  Co.,  at  Wilmington,  Del. 


The  above  illustration  is  taken  direct  from  a 
photograph,  and  shows  the  interior  of  a  dynamo 
room,  the  roof  of  which  was  designed  and  built  by 
us  for  the  Worcester,  Leicester  &  Spencer  Street 
Railway  Co.,  at  Worcester,  Mass. 


Send  for  Illustrated  Catalogue  of  Over  300  Pages,  Describing  Iron 
and  Steel  Buildings,  Car  Sheds,  Power  Houses,  etc. 


OFFICE  AND  WORKS 


EAST   BERLIN,  CONN. 
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ELECTRIC  RAILWAY  SUPPLIES  EXCLUSIVELY. 


W.  R.  MASON,  Gen.  Manager.  PULLMAN    BUILDING,   CHICAGO,  U.  S.  A. 


IRON  BUILDINGS,  IRON  ROOFS, 


RAILWAY   AND   HIGHWAY  BRIDGES. 


The  above  cut,  from  a  photograph  during  construction,  illustrates  Power  House'built  by  us  for  the  Fort  Wayne  & 
Belle  Isle  Railway  Co.,  at  Detroit,  Mich.    The  building  is  140  ft.  long  by  80  ft.  wide.    We  also  built  a 
large  car  shed  for  the  same  company,  which  will  be  illustrated  in  a  subsequent  issue. 


GENERAL  STRUCTURAL  WORK  IN  IRON  AND  STEEL,  FOR  POWER  HOUSES,  CAR  SHEDS,  ETC. 

POLES  FOE  TROLLEY  WIRES,  ELECTRIC  LIOHTS,  ETC. 


WROUGHT   IRON   BRIDGE  CO., 

T3 1  •  i  11  r  »i  n'n 1     4  ~>  f  H  r  » t »  •    New  York  Office,  Electrical  Exchange  Building. 

1  '  PLEASE  COMMUNTCATE  WITH  Central  Office,  Chicago,  111. 

CANTON,    OHIO.  nearest 

 !   Western  Office,  Kansas  City,  Mo. 
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EUGENE  F.  PHILLIPS,  President. 


W.  H.  SAWYER,  Secy  and  Electrician. 


AMERICAN  *  ELECTRICAL  *  WORKS, 

PROVIDENCE,    R.  I. 

RAILWAY  FEEDER  ■  TROLLEY  WIRE 


Electric  Light  Line  Wire,  Incandescent  and  Flexible  Cords, 
Americanite,  Magnet,  Office  and  Annunciator  Wires. 

FRRHDMY  CABLES, 

NEW  YORK  OFFICE,  10  Cortlandt  St.  MONTREAL  BRANCH;  Eugene  F.  Phillips'  Elec.  Works. 

MOULDED  MICA 

TROLLEY   LINE  INSULATORS. 

Long  service  on  many  electric  lines  proves  conclusively  the  reliability  of  Moulded 
Mica  Insulation  for  safety,  durability  and  strength.     Tree  Insu- 
lators for  Electric  Light  and  Feeder  Wires. 

VULCABESTON   HEAT  PROOF  INSULATION. 


GIANT  STRAIN  INSULATOR. 
Average  Breaking  Strain  6,300  lbs. 


H.  W.  JOHNS   MFG.  CO.. 

IVEaiclen    Lane,    New  York. 

01iica«fO.  Philadelphia..  Boston. 


F.  A.  ESTF.P,  President  <&  Treasurer. 


J.  R.  McGlNLiEY,  Vice-President. 


F.  S.  MARTIN,  Snpt.  of  Works. 


GEARS  and  PINIONS 


KOI* 


ALL  ELECTRIC  RAILWAY  SYSTEMS. 

Gears  made  of  Cast  Iron  or  steel.    Pinions  made  of  Steel,  Bronze,  Tempered  Copper  or  Rawhide. 

All  our  Gears  and  Pinions  are  made  on  the  latest  and  most  improved  machinery.  Our  castings  are  free 
from  all  imperfections.  All  Gears  and  Pinions  are  Accurately  Cut,  and  Each  one  is  given  a  most  rigid  test 
before  leaving  our  works. 

We  are  prepared  to  cut  gears  for  all  systems,  and  of  any  desired  diameter,  pitch  and  face    Our  Cast  Steel 
Gears  are  unequalled. 

Our  Trolleys  are  in  Gen- 
eral Use  and  Known 
Everywhere. 

Have  Yon  Tried  Them  ? 


R.  D.  Nuftall  Co. 

179  GRANT  AVENUE. 
ALLEGHENY,  PA. 
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REVOLUTION 

IN  TROLLEY  WHEELS. 

THE  WEST  END  TROLLEY  WHEEL, 


WILL    FIT    IN    T.    H.  FORK. 


PATENTED  DECEMBER  27,  1892. 

ECONOMIC    IN    FIRST    COST    AND   LENGTH    OF  LIFE. 

^•try    i  rr .  — 


ALSO  /ETNA  INSULATORS,  STEEL  TROLLEY  POLES  AND  BOSTON  TROLLEYS. 

ALBERT  &  J.  M.  ANDERSON,    289  to  293  A  St.,  Near  Congress,  Boston,  Mass. 

OILLESS.    NOISELESS.  CLEAN! 


THE  ALLEN  TROLLEY, 

PATENTED  MAY  23,  1893. 

FIVE   REASONS  WHY  IT  IS  THE  BEST. 

1st.  The  wheel  Is  fastened  to  shaft  and  never  requires  bushing. 

2d.  The  springs  are  held  inside  the  wiieel  and  must  keep  perfect  contact. 

3d  It  requires  NO  OIL,  therefore  top  of  cars  are  free  from  grease  spots. 

4th.  The  wheel  must  run  true,  as  the  shaft  rests  In  two  self-lubrlcatlng  bearings. 

5th.  It  Is  NOISELESS,  as  it  cannot  rattle. 

Write  for  price  list  and  circulars.  Special  attention  given  to  repairing 
and  rewinding  motors  of  all  descriptions. 
Correspondence  Solicited. 

ALLEN  ELECTRIC  &  SUPPLY  CO., 

■Sole  Owners  and  Manufacturers, 

232  Carter  Street,  Philadelphia.  Pa. 


COLUMBIAN  ELECTRIC  CO. 


n^r^^T-cri^^CT-cr^E^s  of 


ELECTRIC  RAILWAY  APPARATUS 
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50  H.   P.   TWIN  SERIES  MOTOR. 

WINKLER  PATENTS. 

The  only  double  equipment  equalizing  load  between  the  two  armatures.         One  armature  geared  to  each  axle. 

Maximum  traction,  efficiency  and  power. 

GENERAL  OFFICE,   280  BROADWAY,  NEW  YORK. 

TELEPHONE   4703,  CORTT,ANDT. 

FACTORY,  KINGSTON,  N.  T.  PHILADELPHIA  OFFICE,  1430  go.  Penn  Sq.,  Philadelphia,  Pa. 
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X^kW 1 D  *-/G£A/?/\ 

COMPLETE 


NEW  PROCESS  RAW-HIDE  PINIONS 


Are  Strictly  Noiseless  and  More  Durable  than  Steel. 
Have  Stood  the  Test  of  Time. 
Are  Endorsed  by  Leading  Roads. 
Are  to  Other  Raw-Hide  as  Steel  is  to  Iron 
THE  NEW  PROCESS  RAW-HIDE  CO., 

PATENTEES  AND  SOLE  MANUFACTURERS,  SYRACUSE,  N.  Y.,  U.  S.  A. 

New  York  Electrical  Works, 

161    WASHINGTON   STREET,   NEW  YORK. 

MANUFACTURERS  OF  PATENT  IMPROVED  ELECTRIC  RAILWAY  SPECIALTIES. 


MECHANICAL 
CLIPS. 


The  Brooklyn  City  R.  R.  Co. 
(who  always  want  the  best)  have 
used  over  6,000  of  these  Cilps  ihls 
year. 


Improved  Section 
Insulator. 

(See  cuts.) 

PATENT   APPLIED  FOK. 


There  is  no  polDt  on  this  device 
where  current  can  not  be  taken.  1  r, 
avoids  the  shock  to  the  motor 
caused  by  running-  over  the  old 
styles  with  current  on.  Car  lights 
will  not  go  out. 


SPECIAL  BARGAINS! 


w e  offer  the  following 

STANDARD  SUPPLIES 

FOR  ELECTRIC  RAILWAYS. 


T-H.  S.  R.  G.  Armatures  Complete, 

$175.00 

T-H.  F.  20  Armature  Shafts, 

-      -  $7.50 

Edison  No.  6  Armatures  Complete,  - 

-  105.00 

T-H.  F.  30  Armature  Shafts,  - 

7.50 

Short  15  H.  P.,  D,  R.,  Armatures  Complete,  - 

100  00 

T-H.  F,  30  Intermediate  Shafts,  - 

-  7.50 

T-H.  D.  62  Generator  Armatures  Complete, 

-  475  00 

Short  15  H.  P.  Armature  Shafts,  - 

6.75 

Edison  No.  32  Generator  Armatures  Complete, 

-  425.00 

Harris  Anti-Friction  Trolleys, 

-  20.00 

T-H.  F.  30  Brass  Shell  Commutators  Complete, 

-  30.00 

Improved  Trolley  Harp,  - 

1.00 

Edison  No.  6  Brass  Shell  Commutators  Complete, 

-  25.00 

-      -  .60 

Edison  No.  6  Iron  Shell  Commutators  Complete, 

-  22.50 

-      -  .70 

T-H.  S.  R.  G.  Field  Coils  Complete, 

-  48.00 

Boston  Trolley  Wheels, 

-      -  .80 

Westinghouse  S.  R.  Field  Coils,  - 

-  19.60 

3  Section  Steel  Trolley  Poles, 

-      -  1.25 

All  Goods  New  and  Guaranteed  First-Class. 

THE  STEEL  MOTOR  CO.,  Cleveland, 


O. 
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THE 

JRENTON  IRON  COMPANY 

MANUFACTURERS  OF 

IRON  AND  STEEL  WIRE 

AND 

WIRE  ROPE 

OF  EVERY  DESCRIPTION. 

STEEL/CABLES 

FOR 

STREET  RAILWAYS 

EITHER  LANG  LAY  OR  ORDINARY  LAY 

1     OFFICE  AND  WORKS 

TRENTON  NEW  JERSEY 

NEW/  YORK  OFFICE 
COOPER  HEWITT  e*CO.  17  BURLING  SLIP. 

.    CHICAGO  OFFICE 

502  WESTERN  UNION  BUILDING. 


ESTABLISHED  1848. 


The  Hazard  Manufacturing  Co. 


MANUFACTURERS  OF 


IRON,  STEEL  AND  GALVANIZED 

Wire  Rope 


Steel  Cables  for  Street  Railways. 

GENERAL  OFFICE  AND  WORKS: 

WILKES  -  BARRE, 

New  York  Office,  87  Liberty  Street. 


California  Wire  Works, 

509  &  511  Market  St.,  San  Francisco,  Cal. 

MANUFACTURERS  OF 


:i  -■  7  & 

■  if   ■  " 


IRON,  STEEL 


AND 


GALVANIZED  ROPES. 


HALLIDIE'S  PATENT  WIRE  ROPEWAY. 

Simplest  and  Most  Economical  Means  of  Transportation. 

tW  SEND    FOR    ILLUSTRATED  CATALOGUE. 


Manufacturers  of  Wire  of  all  kinds.    Barbed  Wire,  Wire 
Nails,  Wire  Cloth  and  Netting. 


January,  1894.] 


THE   STREET  RAILWAY  JOURNAL. 


85 


WASHBURN  &  MOEN  MFC.  CO. 

■WORCESTER,  MASS. 
H^E  silvers  of  Zxorx,  Steel  a-rxd  Copper, 

AND   MANUFACTURERS  OF 

IRON,  STEEL  AND  COPPER  WIRE  FOR  ALL  PURPOSES. 

WIRE  ROPE  /CABLE 

ORDERS  RECEIVE 
PROMPT  ATTENTION. 

w  ~~ 

— =====  OF  EVERY   DESCRIPTION.   = 

Crucible  Cast  Steel  Cables  for  Cable  Railways  a  Specialty. 

SEMAPHORE  STRAND  AND  EXTRA  FLEXIBLE  STEEL  RHEOSTAT  CABLES. 

Hard  and  Soft  Drawn    BARE  AND  INSULATED  COPPER  WIRE    For  Electric  Railways. 
HARD  DRAWN  TROLLEY  WIRE,  FEEDER  WIRES,  ARC  AND  INCANDESCENT  LIGHT  WIRE,  ETC. 
Makers  of  the  "SALAMANDER"  Fire  and  Water-Proof  Insulated  Wire. 

STEEL  MILLS  AND  FACTORIES  .—WORCESTER,  MASS.;    WAUKEGAN  ,  ILL, 

OFFICES   AND  WAREHOUSES: 

WORCESTER,  MASS.  ;      NEW  YORK,  N.  Y. ;      CHICAGO,  ILL.  ;      SAN  FRANCISCO,  CAL.  ;      HOUSTON,  TEXAS. 

THOS.  &  WM.  SMITH, 

WIRE  ROPE  MANUFACTURERS, 

NEWCASTLE-  ON  -TYNE,  ENGLAND. 


Makers  of  Steel  Wire  Ropes  of  every  description  for  Mines,  Cable  Tramways,  Ships' 
Rigging  and  Hawsers,  Steam  Ploughing,  &c.,  &c. 


ALBERT  LAY  ROPES  FOR  CABLE  TRAMWAYS 

AS  UNIVERSALLY  ADOPTED  IN  AUSTRALIA  AND  NEW  ZEALAND. 


Special  Flexible  and  Extra  Special  Flexible 

Steel  Wire  Ropes  as  adopted  by  the  British  Admiralty  and  the  Largest  Shipping  Companies. 

( 
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GEORGE  CRADOCK  &  CO. 

4 

Wire  Rope  Works  and  Wire  Drawing  Mills, 

WAKEFIELD,  ENGLAND. 

LONDON  OFFICES,  7  East  India  Avenue,  E.  C.   -    HEAD  OFFICES,  Wakefield. 

TELEGRAPHIC  ADDRESS,  "CRADOCK,  WAKEFIELD." 

A.  B.  C.  AND  ENGINEERING  TELEGRAPH  CODES  USED. 


MANUFACTURERS    OF    EVERY    DESCRIPTION  OF 

STEEL  AND  IRON  WIRE  ROPES 

For  Cable  Tramways,  Mines,  Colleries,  Aerial  Ropeways, 
Cranes,  Hoists  and  Agricultural  Purposes. 


Chicago  Exhibition,  Highest  Award  for  Steel  and  Iron  Wire  Ropes. 


Our  Cable  Tramway  Ropes,  made  on  Lang's  Lay,  and  of  our  own  Improved  Patent 
Crucible  Steel  Wire,  have  given  specially  good  results.  Following  illustrations,  taken 
from  Cables,  show  condition  after  being  in  service : 

Cable  supplied  The  Melbourne  Tramway  &  Omnibus  Company,  Melbourne,  Australia: 
30,000  feet  long  by  3^  in.  cir.  Ran  on  St.  Kilda  Line  116  weeks  and  3  days.  Speed  10 
miles  per  hour.   Total  run,  134,951  miles.   First  splice  lasted  84  weeks.    Best  record. 


Cable  supplied  North  Chicago  Street  R,  R.  Co.,  Chicago,  U.  S.  A.;  9,670  feet  long 
by        in.  diam.   Ran  on  Loop  Line  fully  3  months.    Best  record. 


Original  Manufacturers  of  Lang's  Patent  Wire  Rope. 

Ml  Wire  used  in  the  Manufacture  of  our  Ropes  is  drawn  by  ourselves  from  specially 
prepared   Wire  Rods  exclusively  for  our,  own  use,  and  on  no 
account  whatever  do  we  supply  the  Trade. 
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Soft  Bare  Copper  Wire. 

Insulated  Feeder  Wire. 


Heavy  Stranded  Feeder  Con 
ductors. 


Lead  Covered  Underground 
Cables, 


Rubber  Insulated  Wire. 


Span  Wire,  Bare  and  Insulated, 


Magnet  Wire  for  Armature 
Repairs. 


Iron  and  Steel  Telegraph  Wire. 


Hard  Drawn  Copper  Tele- 
phone Wire. 


Copper  Rods  for  Station  Work. 


ORDERS  EXECUTED  PROMPTLY. 


Large  Stock  on  Hand. 

HARD  COPPER  AND  SILICON  BRONZE  TROLLEY  WIRE. 

Correspondence  Solicited  as  per  Address  in  Wire  Rope  Circle. 


ALFRED  C.  HATHAWAY 

SOLE  MANUFACTURER, 


G.  HATHAWAY  PATENT  TRANSFER  TARLES, 

Cuyahoga  Building,  Cleveland,  Ohio. 


NO   PIT,  ANTI-FRICTION    RUNNING  GEARS  AND  CAPACITY    15  TONS. 

KEEP  A  LARGE  SUPPLY  OF  TRANSFER  TABLES  AND  TURN  TABLES  CONSTANTLY  ON  HAND. 

Send  for  Circular  of  Hathaway  Improved  Hydraulic  Wheel  Press. 
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DICKSON  MANUFACTURING  CO, 

SCRANTON  AND  WILKES-BARRE,  PA. 


LOCOMOTIVES  FOR  ALL  KINDS  OP  SERVICE.    BLAST  ENGINES  FOR  IRON  AND  STEE1 
WORKS.    BESSEMER  STEEL  PLANT  MACHINERY,    STATIONARY  ENGINES. 
HORIZONTAL  AND  VERTICAL,  HIGH  PRESSURE,  CONDENSING 
AND  COMPOUND,  AUTOMATIC  CUT-OFF  ENGINES  AND 

CABLE  MACHINERY. 


HOISTING  ENGINES,  DRUMS  AND  MACHINERY.    COLLIERY  MACHINERY.    COAL  AND 
PHOSPHATE  BREAKERS  WITH  PATENT  REMOVABLE  STEEL  TEETH. 

MACHINE  CUT  CEARS  OF  ALL  SIZES. 


Pumping  Engines  of  High  Duty  Types.    Cornish  Pumping  Engines.    Pumps  and  Boilers 

of  Every  Kind  and  Size.   Heavy  Machinery  of  all  Kinds. 

General  Office,  SCRANTON, 


A.  WHITNEY  &  SONS, 

PHILADELPHIA,  PK. 


CHILLED  CAST  IRON  CAR  WHEELS 

Of  all  Kinds  and  Sizes,  and  made  only  of  the  Best  Charcoal  Irons. 


STREET  RAILWAY  WHEELS  MADE  IN  CONTRACTING  CHILLS,  ACCURATELY  ROUND  WITH- 
OUT  GRINDING,  AND  UNIFORMLY,  DEEPLY  AND  DURABLY  CHILLED. 


SPECIAL  PATTERNS  FOR  CHILLED  AND  STEEL  TIRED  WHEELS 

FOR   ELECTRIC  AND  CABLE  ROADS. 

NE W   YORK   OFFICE,    -   -   -    52   WALL   ST.,   NEW  YORK, 
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The  "New  Haven"  Fare  Register 


THE  WINNER  OF  THE  HIGHEST  AND 

Awarded  on  Stationary  Fare  Registers  at  the 

 ^  


ONLY  MEDAL  AND  DIPLOMA 

World's  Columbian  Exposition. 


These  Registers  are  a  Marvel 
in  Completeness  of  Registration, 
Reliability,  Compactness,  Beauty 
of  Design  and  Finish,  and  are 
Attracting  World  Wide  Attention 
among  Practical  Railroad  Men, 
and  have  been  placed  on  over  75 
roads  within  the  past  year. 


The  ONLY  Register  that 
cannot  be  beaten,  which  will 
show  at  a  glance  if  the  attempt  is 
made. 

The  ONLY  Register  which 
registers  up  to  one  thousand 
fares  on  a  trip  in  prominent 
numerals. 

The  ONLY  Register  which 
registers  the  number  of  the  trip 
as  well  as  the  direction,  from  which 
the  daily  mileage  can  be  computed. 


MANUFACTURERS, 


THE  NEW  HAVEN  CAR  REGISTER  CO.,  New  Haven,  Ct ,  U.S.  A. 


St. 


TOM  L.  JOHNSON'S 

NOW 


Louis  Oar  Company's 

IMPROVED  FARE  BOX. 


BOX  NO.  1. 


BOX  MO.  2. 


Patented   Oct.  14,  1873. 
CHEAPEST  AND  BEST. 

Fares  Cannot  be  Extracted  or 
boxes  Robbed  without  violence. 

Roads  Equipped  with  Boxes  on 
Trial,  and  if  not  satisfactory,  re- 
turned without  any  expense  to  the 
company  trying  them. 

Ornamental  to  any  Car. 

Special  Sizes  built  to  order. 


NOTICE.— All  parties  are  cau- 
tioned  against  using  fare  boxes  re- 
cently placed  on  the  market  which 
are  direct  infringements  on  our 
patents. 


BOX  NO.  3. 


CEABIOT  PATTERN. 


REDUCED  PRICES.  Write  for  Descriptive  Circular  and  Price  List. 

St-  X-jO-ulIs   Car  CtojzcLipajEi.'sr, 

MANUFACTURERS  OF  ALL  KINDS  OF  HORSE,  ELECTRIC,  GABLE  AND  ALL  OTHER  MOTOR  CARS. 

30S3    TVor-tli    Broadway.    St.   Loviis.  jVIo. 


See  Pages  112-113. 
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PHY  HERE." 


1  FIVE  CENTS 


1 


THE  WALES  FARE  BOX 

SO  WELL  KNOWN  AND  LARGELY  USED  IN  THIS 
AND  FOREIGN  COUNTRIES. 


SPECIALTIES  AND  NOVELTIES, 
INSULATOR,  SELE-OILING  TROLLEY  WHEEL. 
ELECTRIC  HEADLIGHTS. 


TICKET    PUNCHES,    UNIFORM    BUTTONS,    CAPS   AND  BADGES. 
SEND    FOR  CATALOGUE. 

WALES  MANUFACTURING  CO., 


The  Catskill  Mountain  Incline,  Wee= 
hawken  Passenger  Elevators,  Eiffel 
Tower  and  Glasgow  Harbor  Tunnel  are 
some  of  the  big  elevator  plants  fur= 
nished  by  OTIS  BROTHERS  &  CO.,  38 
Park  Row,  New  York. 


THE  NEW  SYSTEM  of 

ISSUING  TRANSFERS 


The  accompanying  cut  is  one-quarter  size  of  the  Time  Transfer 
Printer.    By  this  system  only  the  tickets  actually  needed 
are  printed.    The  time  is  automatically  and  ac- 
curately recorded  on  each  ticket,  and 
mistakes  are  impossible. 

GREAT  SAVING  OF  TIME,  LABOR  AND  MONEY. 

FOR  FULL  PARTICULARS  APPLY  TO 

THE  TIME  TRANSFER  PRINTER  MFG.  CO., 

Schmidt  Bldg.,  95  5th  Ayc,  Pittsburgh,  Pa. 
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THE  LEWIS  &  FOWLER  Ml 

BROOKLYN,   N.  Y. 


PATENTEES  AND  MANUFACTURERS  OF 


Electric  Snow 


0 


'Ok 


THE  ONLY  SUCCESSFUL  E 


91 
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MANUFACTURERS    ALSO  OF 

Cable  Road  Snow 


Send  for  Full  Particulars  and  Photo 
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THE  LEWIS     FOWLER  MFC.  CO. 


PATENTEES    AND    SOLE    MANUKAt'TUHERS  OK 


THE  IMPROVED  "ALARM"  PASSENGER  REGISTER 


HAS  BEEN  ADOPTED  BY  500  RAILROAD  COMPANIES. 


CARS  WITH  OPEN  ENDS. 
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THE  LEWIS  &  FOWLER  MFG.  CO. 

BROOKLYN,  N.  Y. 

 ■>  %  'IC-  

NOTICE  TO  STREET  RAILWAY  COMPANIES. 


The  Stationary  Fare  Register  or  Passenger  Register  of  the  Lewis  &  Fowler  Manufacturing  Company 
needs  no  introduction  to  Street  Railway  Companies  of  the  United  States  and  Canada,  but  such  Companies 
cannot  be  expected  to  be  fully  informed  as  to  the  following  facts  which  are  of  interest  to  every  Rail- 
road that  uses  a  Fare  Registering  Device. 

Our  present  perfected  machine  is  the  product  and  embodiment  of  numerous  progressive  improve- 
ments by  practical  Railway  men  and  expert  Machinists,  occupying  the  past  seventeen  years  in  their 
completion,  and  costing  together  with  their  protection  aud  development  a  very  large  sum  of  money. 

We  own  or  control  thirteen  unexpired  letters  Patent  of  the  United  States  as  follows : — 

No.  190021  granted  April  24th,  1877,  for  Improvement  in  Passenger  Registers. 
No.  206553  granted  July  30th,  1878,  for  Improvement  in  Passenger  Registers. 
No.  207728  granted  September  3rd,  1878,  for  Improvement  in  Passenger  Registers. 
No.  231161  granted  August  17th,  18S0,  for  Improvement  in  Passenger  Registers. 
No.  247552  granted  September  27th,  1881,  for  Improvement  in  Passenger  Registers. 
No.  247553  granted  September  27th,  1881,  for  Trip  Signal  for  Fare  Registers. 
No.  271976  granted  February  6th,  1883,  for  Fare  Registers  and  Recorder. 
No.  271977  granted  February  6th,  1883,  for  Improvement  in  Fare  Registers. 
No.  273675  granted  March  6th,  1883,  for  Improvement  in  Fare  Registers. 
No.  280925  granted  July  10th,  1883,  for  Improvement  in  Passenger  Registers. 
No.  391702  granted  October  23rd,  1888,  for  Improvement  in  Fare  Registers. 
No.  487731  granted  December  13th,  1892,  for  Improvement  in  Fare  Registers. 
No.  506629  granted  October  10th,  1893,  for  Improvement  in  Fare  Registers. 

Nearly  all  of  the  above  Patents  are  represented  in  each  of  the  machines  we  send  out,  and  our 
protection  cannot  be  materially  impaired  by  the  expiration  of  any  one  Patent,  while  the  earlier  devices 
would  be  practically  worthless  at  the  present  time  without  the  latter  improvements. 

Notwithstanding  the  above,  Stationary  Fare  Registering  Machines  more  or  less  closely  copied  after 
our  Patent  Registers  and  infringing  our  Patents  have  been  put  upon  the  market,  and  are  being  pressed 
upon  the  attention  of  Street  Railway  Companies  some  of  these  infringements  being  without  any  show  of 
Patent  Protection,  whatever. 

We  cannot,  of  course,  permit  our  valuable  property  to  be  thus  infringed  upon,  and  must  look  to 
the  Street  Railway  Companies  which  use  infringing  Registers  for  such  redress  as  the  Law  affords. 

We  do  not,  however,  desire  to  enter  into  litigation  with  any  Street  Railway  Company,  and  in  order 
to  avoid,  if  possible,  the  necessity  of  any  Legal  action,  we  publish  the  foregoing  as  a  friendly  warning. 

Respectfully, 


THE  LEWIS  &  FOWLER  MFG.  CO. 


[Vol.  X.    No.  i. 


ALBERT    H.    DOLLARD,  DANIEL    F.    LEWIS,  GEORGE    W.  MYERS, 

President.  Treasurer.  Secretary. 


 the:   

LEWIS  &  FOWLER  MFG.  CO. 

BROOKLYN.   N.  Y. 


SEE  PRECEDING  PAGE 
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MANUFACTURING 

MANUFACTURERS  AND  OWNERS  OF  THE 

Latest  Designs,  Improvements  and  Inven 
tions  in  Registers,  Indicators,  Classi- 
fiers and  Punches,  for  the  Record- 
ing of    Fares    Collected  on 
Street  and  Steam  Railroads. 


The  Alarm  Registering  Punch. 

This   Register,  which   is   so  generally  used 
throughout  the  United  States  and  Europe, 
we  claim  to  be  the  most  perfect  check 
that  has  ever  been  placed  before 
the  public  for  the  Collection 
and  Registiation  of  Fares 
on    Street  Railroads, 
especially  where 
different  rates 


of  Cash  fare  and  tickets 
are  to  be  collected. 


The  Monitor  Register. 


Railway  com- 
panies desir- 
ingto  use  a 
Stationary 
Register  will 
consult  their 
own  interest 
by  examining 
this  Register 
before  adopt- 
ing any  of  the 
cheap  devices 
now  offered  as 
it  is  the  most 
Reliable  Reg- 
ister of  its 
kind.  For  fur- 
ther particu- 
lars address 


COMPANY. 


This  company  owns  over  100  Patents  «o> 
bracing  all  the  Valuable  Features  of  Fan 
Registers,  Indicators,  etc.,  and  was 
awarded   three  Medals  at  tho 
Chicago  Exposition  of  Rail- 
way Appliances. 

Latest  Improved  Model  Register. 


For  Sale  Outright  or  on  Rental. 

The  Pond  Register. 


For  Sale  Outright  or  on  Rental. 


For  Sale  Outright  or  on  Rental. 


SPECIAL  ATTENTION  PAID  TO  EXPORT  ORDERS. 


EDWARD  BEADLE,  Manager,  1193  Broadway,  New  York  City,  H.  Y. 
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SECU RITY  REGISTER 


THE  SIMPLEST,  MOST  ACCDRATE 
AND  DURABLE  REGISTER  ON  THE  MARKET. 


THE  MECHANISM  IS  WORKED  BY  THE  MOVEMENT  OF  ONE  SHAFT.    NOW  IN  USE  ON 
MORE  THAN  TWENTY  ROADS  WITH  ENTIRE  SATISFACTION.    IT  TOTAL- 
IZES 99,999  AND  IS  FURNISHED  WITH  OR  WITHOUT 
A  HOOD  FOR  THE  TOTALIZER. 


ONE-THIRD  ACTUAL,  SIZE. 


St.  Louis,  Mo.,  October  17,  1892. 

ST.  LOUIS  REGISTER  CO.,  City. 

GENTLEMEN : — We  have  used  your  Register  for  the  past  year  and  have  found 
it  to  he  very  simple  and  accurate,  and,  so  far  as  our  experience  goes,  I  consider 
it  superior  to  any  register  now  in  use. 

Yours  respectfully, 
J.  F.  DAVIDSON,  Supt.,  Missouri  Railroad  Co. 

MANUFACTURED     15  Y 

THE  ST.  LOUIS  REGISTER  CO. 

OFFICE,  703  HOUSER  BUILDING,  ST.  LOUIS,  MO. 
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THE 


MEAKER 


PORTABLE  and  STATIONARY 

REGISTERS 

SIMPLE!    DURABLE!  RELIABLE! 


npHIS  is  a  Double  Register,  being 
*  so  constructed  that  the  state- 
ment (settlement  numbers)  may 
be  visible  or  not,  at  will,  by  the 
simple  use  of  a  key.  It  is  impos- 
sible to  change  the  direction  sig- 
nal without  cancelling  the  fares 
recorded  at  the  trip  window,  and 
said  cancellers  can  only  be  re- 
moved by  a  return  to  zero.  It  is 
also  impossible  to  ring  the  bell 
without  registering,  or  register 
without  ringing  the  bell.  The  pull 
cords  will  be  placed  on  both  sides 
of  the  car,  without  extra  charge, 
if  desired.  The  machine  is  made 
strong  in  all  its  parts,  and  being 
constructed  without  wheels,  is 
not  subject  to  the  same  wear  as 
cogged  devices. 


THE  IMPROVED  STATIONARY. 


Our  Registers  have  been  adopted  by  over  Sixty  Street  Railway    mills  Register  can  be  read 
Companies.     For  Reference,  Terms,  Etc.,  address  1  correctly  from  any  part  of 


MEAKER  MANUFACTURING  CO., 

134  WEST  WASHINGTON  STREET, 
CHICAGO. 


the  car. 

Fac-simile  of  Figures  Used, 


Successors  to  Railway  Register  Company 
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(THIS    CUT   IS    ABOUT    HALF  SIZE.) 


TECS  ST^^TXD^IK-D 

Is  the  best  register  for  recording  fares  on  street  cars,  because  it  gives  two  reports,  one  on  the  face  and  one  inside, 
inaccessible  to  the  conductor.  The  inside  report  is  perforated  on  a  paper  dial,  divided  into  trips,  and  is  removed  at 
the  end  of  each  day  and  compared  with  the  returns,  thus  making  a  positive  check  on  all  who  handle  the  fares.  Our 
registers  have  been  used  for  years  all  over  the  United  States,  South  America,  Europe  and  elsewhere. 

REGISTER  TRIMMINGS, 

In  Bronze  and  Coppered  Iron  ;  also  Round  Belting. 


STANDARD  INDEX  &  REGISTER  CO.,  138  Fulton  St,  New  York. 


January,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


99 


BARBOUR,  STOCKWELL  COMPANY 

BIANIIFACTDKEKS  OF 


Material  and  Supplies  for 
Street  Railways. 


IP 


205  BROADWAY,  CAMBRIDGEPORT,  MASS. 


AMERICAN  RAIL  JOINT  CO 


MARION,  IND. 


NO  BOLTS. 

A  Perfect  Suspended  Joint. 
Cnn  bo  Used  on  Present 
Construction  as  well 
tis  New  Work. 

Pronounced  a  most  thorough 
success  after  a  years  consiam, 
use  on  Cable  and  Electric  Street 
Hallways.  Addiess. 


COMPANY, 

MARION,  -  IND. 

JAY  WJM,ARI>  CLARK, 
IHanaaret  • 


THE  FALLS  RIVET  &  MACHINE  CO. 

CUYAHOGA  FALLS,  OHIO, 


MANUFACTURERS  OF 


FRICTION  CLUTCH  PULLEYS 


AND 


CUT-UFF  COUPLINGS. 


Power  Transmitting  Machinery  of  All  Kinds. 


SPECIAL  ATTENTION  GIVEN  TO  THE  MANUFAC- 
TURE  OP   FRICTION   CLUTCHES,  SHAFT- 
ING, &c,  FOR  ELECTRIC  RAILWAY, 
ELECTRIC   LIGHT  AND 
POWER  STATIONS. 

■BRANCH    OI'IMCKH  :  


8  &  10  S.  Canal  St.,  Chicago,  III. 


39  Cortlandt  St.,  New  York. 
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THE 


Chicago  Rail  Bond. 

The   Bonding  Question  Solved  at 
Last.   The  Only  Real  Practi- 
cal Rail  Bond  Ever 
Offered  to  the 
Trade. 

With  the  Chicago  Rail  Bond  you  can  make  a  perfect 
all-rail,  metallic  return  circuit.    Can  be  furnish- 
ed any  length  or  size,  from  o  to  oooo. 

H.  R.  KEITHLEY, 

107-109  Lake  St.,        Chicago,  111. 
Care  Washburn-Moen  Mfg.  Co. 


WHEN  VISITING  NEW  YORK,  SHOULD  NOT  FAIL  TO  SEE  THE  PALACE 
CAR  OF  THE  ioth  AVE.  &  125th  ST.  CABLE  LINE,  WHICH 
IS  LIGHTED  AND  HEATED  BY 

The  Pintsch  Gas  System. 

John  H.  Robertson,  Superintendent  of  the  Third  Avenue  R.  R.  Co.,  which 
operates  the  above  road,  states  that  the  lamps  furnish  a  steady,  bright  and  clear  flame,  and  have  given  entire 
satisfaction. 

The  New  York,  Lake  Erie  &  Western  R.  R.  has  223  Passenger  Cars  equipped  with  it, 
and  says  there  is  no  other  system  to  compare  with  the  Pintsch. 

FOR   FULL  PARTICULARS,  ADDRESS 

THE  SAFETY  CAR  HEATING  &  LIGHTING  CO.,       160  Broadway,  New  York. 

JOHN   SHBPARD,  Jli.,   President.  Will.   L,.   HAINES,  Treasurer.  H  IRRV  W.  SMITH,  Gen.  Manager. 

Providence,  It.  I.  430  Butler  Exchange,  Providence,  It.  I.  86  Ames  Bldg.,  Boston,  Mass. 

FIELD  ELECTRIC  CAR  LIFE  GUARD  CO. 


PERFECT 

CAR 
FENDER. 


FRONT  VIEW. 


REAR  VIEW. 


CORRESPONDENCE  SOLICITED 


Perfectly  Satisfactory  Results  from  Most  Severe  Tests. 

Impossible  for  a  person  to  be  thrown  under  the  wheels  of  cars  equipped  with  our  fenders.  Takes  up  no  room  in 
the  street,  and  can  be  lowered  by  the  motorman's  knee  in  an  instant  to  the  surface  of  the  track. 

HARRY  W.  SMITH,  Gen'l  Man.,  Room  86  Ames  Bldg.,  Boston,  Mass. 
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ABSOLUTELY  SAFE. 

Grimshaw  White  Core  Wires.  Raven  Core  Wires. 

COMPETITION  LINE  WIRE.    GRIMSHAW  TAPES.    VULCA  DUCTS. 

MANUFACTURED  BY 

NEW  YORK  INSULATED  WIRE  CO. 

Chicago,  80  Franklin  St.     New  York,  15  Cortlandt  St.    Boston.  182  Summer  St.     San  Francisco,  Cal.,  102  Sacramento  St. 


A  MISS 


is  as  good  as  a  mile.  The  cold  air  comes  within  an  inch  of  the 
steam  pipes,  but  it  stops  there  and  does  no  harm,  if  the  pipes 

are  covered  with  Magnesia  Sections. 

ROBERT  A.  KEASBEY,  54  Warren  St.,  New  York. 

Long  Distance  Telephone  1515  Cortlandt. 

BRANCH  OFFICE:    119  Franklin  St.,  Buffalo,  N.  Y. 

Telephone  Call  1844. 


Al  ADIf  P'Q  MAQ  U/U  pr  j  PPMnrPQ  To  Prevent  Accidents  by  the  Wheels  of  ELECTRIC, 
^  IV  El    O     W#%1%      finEitb    I      Clll/fallO        CABLE  nml  IIOKSG  CARS,  Switch  and  Locomolive 

Engines,  Suburban,  Passenger  and  Freight  Cars. 
SIMPLE,  CHEAP  and  EFFECTIVE, 

Our  devices  are  constructed  of  one  piece  of  spring  steel,  so  de- 
signed as  to  be  placed  close  above  the  rail  and  directly  In  front  of 
the  wheel.  The  bottom  1s  formed  Into  a  loop  placed  oblique  to  the 
rail,  thus  effectually  preventing'  any  body  or"  limb  passing  under 
the  wheel,  and  with  a  tendency  10  remove  them  to  the  outside  of 
the  track.  Tbe  coll  is  designed  to  provide,  with  cerrainty,  for  an 
ample  lateral  yield  in  case  of  the  fender  striking  a  fixed  obstruc- 
tion, thus  permitting  the  safe  running  of  the  car.  These  devices  can  be  applied  without  any 
change  In  the  mechanism  of  the  cars,  etc.,  being  attached  hy  bolts  now  in  use. 
Manufactured  by  F.  H.  CLARKE,  Springfield,  O.  New  York  Office,  1267  Broadway,  Room  7. 

THE  ROBINS  LIFE  GUARD  OR  SAFETY  FENDER 

FOR  ELECTRIC  AND  CABLE  CARS. 


SIMPLE, 


PRACTICAL, 


DURABLE. 


AUTOMATIC, 


ECONOMICAL, 


EFFECTIVE. 


*   — "~"  98 

ALL  OF  OUR  TESTS  HAVE  BEEN  MADE  WITH  HUMAN  BEINGS. 

THIS  ROBINS  LIFE  GUARD  &  MFG.  CO, 

Room  60  Manhattan  Bldg.,  Philadelphia,  Pa. 
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THE  COCHRANE 

ReliableElectricHeater 


WARRANTER    TO   GIVE    MORE    HEAT  WITH 
LESS    POWER    THAN    ANY  OTHER 
HEATER    NOW    IN  USE. 


Arranged  in  series  of  four  of  two  circuits,  one  on  eacli  side  ol  car. 
Guaranteed  not  to  burn  out,  aDd  safe  In  every  par- 
ticular. Correspondence  solicited. 


Reliable  Manufacturing  Co., 

SOLE  MAKERS, 

53  State  Street,  Boston,  Mass. 


Consolidated  Oar -Heating  Oo. 

GENERAL  OFFICES  AND  FACTORY: 

Q3<5     I5KOADWA  Y,     ALBANY,    3V.  Y. 

BRANCH  OFFICES  : 
Chicago,  New  York,  Canada, 

200  Phenix  Building.  114  Broadway.  Coaticooke,  P.  Q. 

ELECTRIC  HEATERS— Regulating  Switch.  Five  different  intensities  of  heat. 
Leading  lines  already  equipped  in  Albany,  N.  Y. ;  Troy,  N.  Y. ;  Rochester,  N,  Y. ; 
Cleveland,  Ohio;  Chicago,  111.;  Montreal,  Toronto,  Hamilton,  Canada;  Holyoke,  Mass. ; 
Cincinnati,  Ohio,  and  New  York  City. 

SEND    FOR  CATALOGUE. 


"NO  EXPERIMENT." 


THE  HOT  AIR   CIRCULATOR   IN  POSITION. 


WM.  C.  BAKER'S 

Street  Car  Heater. 

«  NOT    .A.  STOVE." 

A  HOT  AIR  CIRCULATOR, 

For  Horse  and  Electric  Motor  Cars. 


i  m  mm  m  tie  common  m  stove. 


This  Heater  is  the  Smallest,  yet  the 
Most  Effective  Street  Car 
Heater  Made. 


In  its  use  the  Seating  Capacity  of  the  Car  is 
Lessened  Only  a  Single  Sitting. 


ONE  CHARGE  OF  COAL  WILL  LAST  24  HOURS, 
AND  COSTS  ONLY  FIVE  CENTS. 


PRICE  : 

Heater,  Complete,  f.  o.  b.,  New  York,  $20.00 


W7Vy.  C.  BAKER, 

(Successor  to  THE  BAKER  HEATER  CO,) 

SOLE  PROPRIETOR  AND  MANUFACTURER, 

OFFICE,  143  LIBERTY  ST.,  NEW  YORK. 
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JOEL  H.  WOODMAN 

VENEER 


DESIGNER    AND   MANUFACTURER  OF 


CAR  and  DEPOT 
SEATINCS. 

HEAD  LININGS,  PANELS,  ETC. 


SIXTEEN  YEARS'  EXPERIENCE,  AND  HAVING  THE  LAR- 
GEST FACILITIES  OF  THE  KIND  IN  THE  WORLD, 
ENABLES  3IE  TO  PRODUCE  THE  BEST  OF 
WORK.  AND  MAKE  PROMPT  DELIVER- 
IES AT  LOWEST  PRICES. 

Cor.  15th  and  Clinton  Sts>,  Hoboken,  N.  J. 

Long  Distance  Telephone,  213  Hoboken,  N.  J. 
Cable  Address,  Exaction. 


JAMES  A.  TRIMBLE, 

MANUFACTURER  OF 

Rail  Road  Car  Wood  Work, 

PLAIN  AND  CARVED  MOULDINGS, 

Doors,  Sashes,  Blinds,  Pillars  and  Sills, 

ALL  PATTERNS. 

Nos.  220  &  222  East  28th  St.,  bet.  2d  &  3d  Aves. 

NEW  YORK. 


J.   JP.  SJOBERG  <&  OO.. 
MANUFACTURERS  OF   STREET    CAR    WOOD  WORK. 

155  and  157  Eleventh  Ave.,  New  York. 


Baldwin  Locomotive  works«~- 

BURNHAM,  WILLIAMS  &  CO., 

r*liilix<L*»lpTiin,  I?a» 


Steam  Motore  for  Street  Railways. 

The  Baldwin  Steam  Motors  have  now  been  In  use  for  eight  or  nine 
years,  and  are  as  rellab  e  and  efficient  as  locomotives.  They  are  nearly 
noiseless  in  operation,  and  show  little  or  no  steam  In  a  dry  atmosphere. 


H.  K.  PORTER  &  CO.,  BUILDERS  OF  LIGHT  LOCOMOTIVES,  PITTSBURGH,  PA., 

NOISELESS  MOTORS  FOR  STREET  AND  SUBURBAN  RAILROADS. 


\ll  rl/.es  from  «  to  14  Inch  cylinders,  and  frr  all  gauges  of  track;  and  of  different  designs  to  suit  all  conditions  of  service.  Prices  quoted,  with  photograph 
and  specifications  for  motors  to  do  required  work.  These  motors  are  noiseless,  and  show  no  smoke  and  no  sfenm  under  usual  working  conditions.  They  are  the 
- 1 1  n  pleat  and  most  reliable  power;  and  besides  helng  free  from  t  he  noise  and  danger  of  electric  and  cable  systems,  are  much  lei-s  expensive  requiring'  only  ordi- 
nary rail  and  track,  ana  involving  no  outlay  for  stationary  plant,  or  objec1  lonible  overhead  or  undergrouud  arrangements. 

ISO  page,  Illiistrnted  Catalogue  mailed  free  to  anyone  connected  with  Street,  or  Suburhnn  Rnilroads,  provided  Street  Railway  Jorirnnl  is 
mentioned  In  application.    Also,  Street  l>lotor  may  be  seen  <it  Ibe  World's  Columbian  Exposition. 
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DERMAGLUTINE  ! 

NOISELESS  AND  EQUAL  TO  STEEL. 

IMPROVED  PROCESS  RAWHIDE  FOR  ELECT  RIO  STREET  CAR 
AND  MECHANICAL,  PURPOSES. 


MANUFACTURED  ONLY  BY 


A.  GROETZINGER  &  SONS, 

271  RIVER  AVE.,  ALLEGHENY  CITY,  PA. 

Wearing  qualities  unsurpassed  by  any  other  similar  article  on  the  market. 
Actual  service  has  demonstrated  It  superior  to  steel.  Send  for  catalogue  and 
price  list.  All  orders  will  receive  prompt  attention.  Excellent  facilities  for 
the  manufacture  of  this  article  on  a  large  scale.  Give  It  a  trial. 

NO  MORE  CRACKED  GONGS  ! 


Patent  Pending. 
THE    LATEST    THINIi    OUT  FOR 

CABLE  AND   ELECTRIC  CARS. 

THE  <JON«  ROTATES  with  each  pressure  of  the  foot,  causing  the  hammer 
to  strike  in  a  new  place  each  time.  No  bother  about  REPAIRS. 
Write  us  for  prices  and  further  particulars. 

BEVIN  BROS.  MFG.  CO.,   -    East  Hampton,  Conn. 

(Mention  this  paper.) 


E.  P.  SHAW,  Pre*. 


EBEN  SUMNER,  Trea*. 


NEWBURYPORT 

Car  Manufacturing  Co. 


BUILDERS  OF 


Electric,  Cable  and  Street  Railway 

I  CARS 


OP   EVEBTT  DESCEIPTIOU. 


Photographs  and  Prices  Sent  upon  Application. 

NEWBURYPORT,  MASS. 


i  DE  WITT'S 


COMMON  SENSE  SAND  BOX. 


De  Witt's  Common 
Sense  Sand  Box  leads 
all  others.  It  never 
cloys  and  can  always 
be  depended  on  to  de- 
liver sand  whenever 
called  upon. 


Investigate  its  mer- 
its, or  write  us  and 
we  will  explain  to 
your  entire  satisfac- 
tion, the  points  of  su- 
periority over  all  oth- 
ers. 


"^TIErST  2STOT  USE  THE 


EST  ^ 


E.  F.  DE  WITT  5t 


•  9 


LKNSINGByRG,    N,  V, 
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G.  C.  KUHLMAN  CO. 

CLEVELAND,  O. 


BUILDERS  OF  ALL  KINDS  OF 

STREET  CARS. 


PRICES  REASONABLE, 
WORK  OF  THE   HIGHEST  GRADE. 


WRITE   FOR   PRICES   AND  PHOTOGRAPHS. 

G.   C.    KUHLMRN  Co. 

St.  Clair,  Perry  and  Oregon  Streets,  Cleveland,  0. 


LMMOKIN  CMR  WORKS, 

MANUFACTURERS  OF  STREET  CARS  OF  EVERY  DESCRIPTION. 

Electric,  Cable,   Motor,  Horse  and  Suburban  Cars.   Standard  16  ft.  Horse,  Open 

and  Closed  Electric  Cars  in  Stock. 

Orders  for  Equipment  Quickly  and  Carefully  Filled.         Address  all  Communications  to  Philadelphia  Office. 

Works,  Lamokin,  Chester,  Penna.         Office,  222  So.  3rd  St.,  Philadelphia,  Pa. 
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JAMES  A.  TRIMBLE, 


m  il, m  i;  of 


STREET  GARS 

Of  Every  Description, 

HOUSE,  ELECTRIC  OR  CABLE, 


2  8,  220  &  222 


East  28th  St.,      NEW  YORK. 


POWER  HOUSE, 

SIOUX   CITY  CABLE   RAILWAY  CO. 

Christopher  Molier,  Supt. 


Sioux  City,  Iowa,  August  19th,  1892. 
JAMES  A.  TRIMBLE,  218  East  28th  St.,  New  York, 

Dear  Sir  : — Your  cars  are  a  success  in  every  respect ;  of  the  best  of  material,  and 
perfect  in  every  detail  of  finish,  they  are  deservedly  popular  with  the  public,  and  it 
gives  me  much  pleasure  to  mail  you  a  photograph  of  one. 

SIOUX  CITY  CABLE  RAILWAY  CO., 

By  Chrys.  Moller,  Supt.  and  General  Manager. 


C.  W.   HUNT  G07V\P7\NY, 

45    I  JItOyV  I  >  W  A  Y,    NEW  YOIMv. 

MANUFACTURERS    OF  THE 


HUNT   NOISELESS  CONVEYOR 


For  HANDLING  COAL  AND  ASHES 
AT  ELECTRIC  LIGHT  AND 
POWER  HOUSES. 


Hunt  Conveyor  arranged  for 
handling  both  coal  and  ashes  at 
Edison  Electric  Illuminating  Co.'s 
Third  District  Station.  Brooklyn, 
N.  Y. 


Copyrighted. 
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GOOD  POINTS 

fSttlliilt  Street  Car  Seat 

HAS  MOST  SEATINC  ROOM 

FOR  LEAST  SPACE  USED. 

IS  KKVERSIBLE  ANI>  TILTING.     CAN'T  <JliT  OUT  OF  ORDER. 
SIMPLE.  DURABLE. 


Same  principles 
and  superior  work 

as  


used  the  world 

over. 
Same  Factory. 


Seats  for  38  Cars  our  last  order.    Correspondence  solicited. 
Figures  furnished. 

SCARRITT  FURNITURE  CO.,  ST.  LOUIS,  U.  S.  A. 


SCARR1TT    STREET    CAR  SEAT. 

Cheapest  to  Buy,  Looks  Best. 


The  Perfect  Pressure  Plate  Switch. 

SPECIALLY  DESIGNED  FOR  ELECTRIC  ROADS. 

ABSOLUTELY  CERTAIN  IN  ITS  OPERATION. 

CAN  BE  USED  ON  ANY  STYLE  OF  TRACK. 

ALL   PARTS  INTERCHANGEABLE. 

Point  of  switch  five  feet  in  front  of  car  when  it  strikes  pressure  plate,  enabling  motorman  to  see 
that  switch  is  turned  before  car  passes  over  it.    Convex  corrugated  pressure 
plates  only  one  and  one-half  inches  above  roadway. 

THE   PRESSURE   PLATE  SWITCH  CO., 

OFFICES  : 

54,  56  Sanford  St.  &  545,  547,  549  Park  Ave.,  Brooklyn,  N.Y, 


D.  W.  BINNS,  Cashier.  V.  D.  CRUSER,  Snpt. 

J.  B.  HICKS,  Manager,  N.  Y.  Office,  IO  Barclay  St. 


C.  D.  MORSE  CAR  MFG.  CO 

MILLBURY,  MASS. 

BUILDERS  OF  ALL  KINDS  OF  STREET  RAILWAY  CARS. 


St.  Ry  Journal 


Highest  Grade  Work  at  Reasonable  Prices.    Car  Wood  Work  Done  to  Order.  Builders 
of  Transfer  Tables  and  Snow  Plows.   Send  for  Prices  and  Photographs. 
Standard  20  ft.  Open  and  Closed  Electric  Cars  in  Stock, 
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THE  LACLEDE  CAR  CO., 

— «^  sx.  l-ouis,  mo.  «fr — 


INTERIOR    OF    CAR    BUILT    FOR   THE   BROADWAY    CABLE   LINE,    NEW    YORK  CITY. 


Builders  of  Street  Cars  of  Every  Description. 


THIS    CUT   REPRESENTS    ONE   OF   THE    CARS   BUILT   FOR   THE  BROADWAY 
CABLE   LINE   OF   NEW   YORK  CITY. 
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The  Laclede  Car  Co., 


PHILADELPHIA    CLOSED  CAR. 


Builders  of  Street  Cars  of  Eyery  Description. 


THIS   CUT    REPRESENTS    ONE    OF   THE    200    CARS    BUILT   FOR    THE  THIRD 
ATENIIE    R.    R.    CO.,    OF   NEW    YORK  CITY. 


no 
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BROWNELL'S  ACCELERATOR 

PATENTED  NOV.  1891,  AUG.  23,  1892,  AUG.  23,  1892,  NOV.  29,  1892. 


SOMEilOF  THE  ADVANTAGES  OF  THE  "  ACCELERATOR 
CAR"  OVER  EVERY  AND  ANY  OTHER  STYLE. 


Ladies  can  enter  or  leave  this  car  without  annoyance  when  platforms  are  crowded 
with  smokers  and  others. 

Gentlemen  riding-  on  platforms  are  not  required  to  change  their  position  or  step 
down  into  a  muddy  street  every  time  a  passenger  enters  or  leaves  the  car. 

Passengers  standing  on  platforms  are  not  continually  crushed  and  jostled  by  con- 
ductors or  others  passing  through  doorway. 

Carrying  capacity  of  platforms  and  car  increased  to  the  advantage  of  those  anxious 
to  ride  and  who  otherwise  would  have  "to  wait  for  the  next  car." 

Conductor's  position  at  end  of  platform  next  to  step,  where  he  can  do  the  most  good, 
instead  of  in  center  where  he  can  do  the  least,  is  such  he  can  readily  see  per- 
sons who  want  to  get  on  or  off;  assist  them  if  needed,  and  often  prevent  serious 
accidents.   He  is  not  crowded  nor  hindered  in  his  duties  by  the  passengers. 

Rapitl  transit  is  secured  because  passengers  can  enter  and  leave  car  quicker  and 
safer. 

The  public  appreciate  these  advantages. 


BROWN  EL. L-   OMR  CO.. 

ST.    LOUIS,  7^0. 
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TO  STREET  RAILWAY  MEN 


DON'T    BE  DECEIVED. 


Twin  eyes  in  one  socket  will  not  serve  the  same  purpose 
as  separate  eyes  in  separate  sockets. 
This  is  also  true  of  ear  doors. 


SEE    OPPOSITE  PAGE. 

BROWNELL  CAR  COMPANY, 

S1\  LOUIS,  Tk/LO. 
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*  CAR  CO, 

Manufacturers  of  all  kinds  of 

MOTOR  CARS, 
ELECTRIC  CARS 

AND  TRUCKS 


16  FOOT  CLOSED  CAR  MOUNTED  ON  PATENT  ENCLOSED  ELECTRIC  TRUCK. 
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AMERICAN  CAR  CO. 


WM.  SUTTON,  President, 
[MIL  ALEXANDER,  Secretary. 


STRICTLY 

HIGH  CLASS 

ELECTRIC, 
CABLE  AND 
HORSE 


CARS 


FOR 


Early  Delivery 

Extensive  Shops. 
New  Machinery. 


Correspondence  Invited, 


forks,  Old  Manchester  Road,  near  Tower  Grove  Ave.    626  CHESTNUT  ST.,  ST.  LOUIS,  MO. 
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THE  DORNER  &  BUTTON  MFG.  CO 


CLEVELAND,  O. 


OUR 


SOLID  FORCED  MOTOR  TRUCK 

JNTo.  23  O. 


ODR  SUPERIORITY  IS  PROVEN  BY  OUR  BEING  IMITATED. 


TRACK  CLEANERS, 


IJEADY    TO    ATTACH   TO  CAR. 
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Pullman's  Palace  Car  Co., 


Address  all  Correspondence 

Contracting  Agent,  Chicago,  111. 


) 
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THE  ELLIS  CAR  CO., 

AMESBURY,  MASS. 

BUILDERS  OF* 

Street  Railway  Cars  fc  ; 

 AND  

-»)  ;  j  Electric  Snow  Plows 

Electric  Nose  Plow. 


SPECIALLY  DESIGNED  FOR 
SINGLE  TRACK 
WORK. 


WE  FURNISH  SNOW  PLOWS  COMPLETE 


Electric  Shear  Plow. 


SPECIALLY  DESIGNED  FOR 
DOUBLE  OR  SINGLE 
TRACK  WORK, 

We  have  in  stock  five  16-ft.  and  five  19-ft.  closed  cars,  ready  for  painting, 
which  can  he  delivered  on  ten  days'  notice.    We  also 
have  on  hand  one  535-ft.  closed  car. 

Call  on  ns  or  write,  and  we  will  send  a  representative  to  talk  with  you. 


Don't  Forget  the  Place,  Amesbury,  Mass. 
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CARLETON  &  KISSAM 


Proprietors  of  The  United  States  Steam  &  Street  Railway  Advertising  Co. 


WILLIAM    F.  CARLETON. 

BOSTON,  MASS. 


GEORGE  KISSAM. 

NEW  YORK,  N.  Y. 


MAIN  OFFICE: 

50  Bromfield  St.,  Boston. 


NEW  YORK  OFFICE: 

199  Times  Building. 


BRANCH  OFFICES: 

Chicago,   Cincinnati,   Minneapolis,   St.  Paul,   Pittsburgh,   Buffalo,   Rochester,  Columbus,  Duluth, 

Denver,   Milwaukee,   Newark,   Providence,  Albany. 


CONTROLS  THE   ADVERTISING  PRIVILEGE  IN 


1000  Cars 

50  " 

75  " 

50  " 

50  " 

50  " 

40  " 

40  " 

40  " 

169  " 
500  " 
250  " 

70  " 

60  " 

200  " 

100  " 

•3  " 

50  " 

25  " 

20  " 

25  " 

200  " 

60  " 

n  " 

170  " 


of  the  West  End  Co.,  Boston,  Mass. 
"      Lynn  &  Boston  Railway,  Boston,  Mass. 
"      Lynn  &  Boston  Railway,  Lynn,  Mass. 
"      Naumkeag  Street  Railway,  Salem,  Mass. 
"      Globe  Street  Railway,  Fall  River,  Mass. 
"      Brockton  Street  Railway,  Brockton,  Mass. 

Merrimac  Valley  Railroad  Co.,  Lawrence,  Mass. 
"      Lowell  Railroad  Co.,  Lowell,  Mass. 

Haverhill  &  Grovelano.  St.  R.R.  Co.,  Haverhill,  Mass, 
"      Union  Railroad,  Providence,  R.  I. 
"      Consolidated  Cincinnati  Railways,  Cincinnati,  O. 
"      New  Jersey  Traction  Co.,  Newark,  N.  J 
"      Citizens'  Traction  Co.,  Pittsburgh,  Pa. 

Pittsburgh  Traction  Co.,  Pittsburgh,  Pa. 
"      St.  Paul  City  Railway  Co.,  St.  Paul,  Minn. 
"      Consolidated  Street  Railroad  Co.,  Columbus,  O. 
"      Elizabeth  Street  Railway  Co.,  Elizabeth,  N.  J. 
"      Duluth  Street  Railway  Co.,  Duluth,  Minn. 
"      Superior  Rapid  Transit  Ry.  Co.,  West  Superior, Wis. 
"      Citizens' Street  Railway  Co.,  Kalamazoo,  Mich. 
"      N.  F.  &  Susp.  Bridge  Ry.  Co.,  Niagara  Falls,  N.Y. 
"      Milwaukee  Street  Railway  Co.,  Milwaukee,  Wis. 
"      Buffalo  &  Tonawanda  Ry.  Co.,  Tonawanda,  N.  Y. 
"      West  End  Street  Railway  Co.,  Denver,  Colo. 
"     Denver  City  Cable  Ry.  Co.,  Denver,  Colo. 

And  has  Special  Contracts 


850  Cars  of  the  West  Chicago  Street  Railway,  Chicago,  III. 


75 
400 
225 
65 
47 
50 
100 

41 

200 
50 
50 
175 
250 
200 
20 
5o 
18 
13 
27 
25 
107 
5 
6 


Chicago  Passenger  Railway  Co. 

North  Chicago  Street  Railway,  Chicago,  111. 

Third  Avenue  Railway,  New  York. 

125th  St.  &  10th  Ave.  Cable  Railway,  New  York. 

Central  Crosstown  Railway,  New  York. 

Bleecker  St.  &  Broadway  Railway,  New  York. 

Sixth  Avenue  Railway,  New  York. 

Chistopher  &  10th  St.  Railway  Co.,  New  York. 

Brooklyn  City  &  Newtown  Ry.,  Brooklyn,  N.  Y. 

South  Covington  &  Cincinnati  Railway  Co. 

Newark  &  South  Orange  Ry.  Co.,  Newark,  N.  J. 

Rochester  Railway  Co.,  Rochester,  N.  Y. 

Buffalo  Street  and  Crosstown  St.  Ry.  Cos. ,  Buffalo,  N.Y. 

Minneapolis  St.  Railway  Co.,  Minneapolis,  Minn. 

New  Jersey  Traction  Co.,  Elizabeth,  N.  J. 

Patterson  Railway  Co.,  Paterson,  N.  J. 

Hamilton  &  Lindenwald  Elec.  Transit  Co.,  Hamilton, O. 

New  Brunswick  City  Ry.  Co.,  New  Brunswick,  N.J. 

Springfield  Railway  Co.,  Springfield,  O. 

Second  Avenue  Pass.  Railway  Co.  Pittsburgh,  Pa. 

Albany  Railway,  Albany,  N.  Y. 

Plainfield  St.  Ry.  Co.,  Plainfield,  N.  J. 

Buffalo,  Bellevue  &  Lancaster  Ry.,  Buffalo,  N.  Y. 


with  many  other  Companies. 


References :    Presidents  of  all  the  above  Roads. 


This  Company  is  prepared  to  negotiate  for  long  time  leases  with  first-class  roads 

in  any  part  of  the  United  States. 
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Electric  Car  Bodi 

— ^OF  ALL  DESCRIPTIONS.^— 


We  can  furnish  from  stock  at  short  notice,  4-0,  45  and  SO 
passenger  open  or  closed  end  ear  bodies. 


WE  MAKE  A  SPECIALTY  OF  TRAILER  CARS. 
Write  for  particulars  and  prices. 


BRIGGS  CARRIAGE  CO. 

AMESBURY,  MASS. 


Estimates  Furnished  on  Buyer's  Specifications- 
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LEWIS  &  FOWLER  MFG.  CO. 

BROOKLYN,  N.  Y. 


BTTTI^TJEUSS  OP 


 II    III    I  I  I  I    I  I  I  I  ■  I  


STREET  RAILWAY  CARS 


 iii  i  i i  i  i  i  i  i  i  i  i  i 

/ W — 1  >s 


FOR 


ELECTRIC  OR  OTHER  MOTIVE  POWER. 


I 
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E  S  T  A  R  L  I  S  II  E  I) 


J.  M.  JONES'  SONS 


STREET  RAILWAY 
CAR  BUILDERS, 


WEST  TROY,  N.  Y. 


OEDEKS    PILLED    PROMPTLY.  fes^** 


X  1 


SPECIAL   ATTENTION    GIVEN   TO   CARS  FOR 

ELECTRIC  and  CABLE  SERVICE. 


PRICES   AS  LOW  AS    THE  BEST   OF  MATERIALS  AND 
SKILLED   LABOR    WILL  WARRANT. 

REPAIR  •••  SUPPLIES      MT  +  COST.  40- 
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NEW 


PLANT. 


IMPROVED 
MACHINERY. 


GARS 

And  all 
Railway 

3upplies 


EXPERIENCED 
MEN. 


FIRST  CLASS 
WORK. 


For  Early  Delivery,  Order  of  the 


N.  Y.  Office,  Havemeyer  Building,  Cortlandt  St. 

General  Office  and  Works,  Elizabethport,  N.  J 


Electric  Snow  Sweepers. 

Electric  Snow  Plows, 


Electric,  Cable  and  Horse  Railway  Supplies. 
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GENETT  AIR  BRAKE 


RECEIVED  THE  HIGHEST  AWARD  AT  THE  WORLD'S  COLUMBIAN  EXPOSITION. 


The  only  reliable  and  economical  brake  adapted  for  all  kinds  of  Trolley  and  Cable  Cars,  with  and  without 
trailers.    Trailers  broken  up  from  motor  car.    Cars  instantly  stopped  or  slowed  down  as  required, 
regardiess  of  speed.    A  boon  for  motormen.    Efficient  service  and  economy  secured. 

ACCIDENTS  REDUCED  TO  A  MINIMUM. 
INSTANTANEOUS.   POWERFUL  AND   RELIABLE.   SIMPLE   IN  CONSTRUCTION. 

EASILY  UNDERSTOOD  AND  OPERATED. 

No  Possibility  of  Accident  or  Delay  through  failure  of  apparatus.  Its  action  is  entirely  uni- 
form. Braking  power  is  under  perfect  control,  and  can  be  applied  with  any  degree  of  force  desired.  Especi- 
ally Adapted  to  Heavy  Grades.  Thoroughly  tested  by  actual  use,  and  pronounced  a  success  by 
leading  street  railway  men. 


WE  GUARANTEE  THE  GENETT  AIR  BRAKE  AND  EVERY  CLAIM  WE  MAKE  FOR  IT. 

It  is  manufactured  under  our  own  supervision.     Every  part  thoroughly  tested. 
NOW   I IV   ACTUAL  OPERATION 

ON  A  NUMBER  OF  THE  MOST  PROMINENT  STREET  RAILWAYS. 

ALL  ORDERS  PROMPTLY  ATTENDED  TO. 

CENETT  AIR  BRAKE  CO. 

New  York  Office,  33  Wall  St.      Office  &  Factory,  11-23  S.  Jefferson  St.,  Chicago. 
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BRILL  CARS 


16  ft.  Electric  Motor  Car  Body,  Mounted  on  Brill  No.  21  Truck. 

RAILWAY  AND  TRAMWAY  CARS  OF  ALL  DESCRIPTIONS. 


ELECTRIC  SNOW  PLOWS  AND  SWEEPERS, 


Combination  Winter  and  Summer  Car,  Mounted  on  Brill  Eureka 
Maximum  Traction  Pivotal  Trucks. 


J.  G.  BRILL  COMPANY, 


Western  Office,  Western  Union  Building,  Chicago,  111. 
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BRILL  TRUCKS 


Brill  No.  21  Independent  Rigid  Electric  Motor  Truck,  embodying  Simplicity  of 
Construction,  Most  Powerful  Brakes,  Upper  "Chord'*  Holding  Truck 
and  Car  Body  in  Square.   SOLID  WROUGHT  FORGED  AXLE 
BOX  FRAME,  Elliptic  Spring  Buffers  being  Auxili- 
ary in  their  Action  to  the  Coil  Springs, 
Overcoming  Oscillation. 


Wrought  Forged  Frame  of  Brill  No.  21  Truck. 


Brill  No.  22  Pivotal  Truck,  with  Solid  Forged  Axle  Box  Frame  and  Open  Centre. 
Truck  is  Strongest  and  has  Fewer  Parts  than  any  Pivotal  Truck  made. 
Radial  Plates  Equalize  Weight  of  Car  Body,  Bringing  Greater 
Portion  Over  Driving  Wheels  where  it  is  need- 
ed,  Increasing  Tractive  Force. 


J.  G.  BRILL  COMPANY, 

PHILKDELPHIH,  PH. 

Works,  62d  St.  and  Woodland  Ave.,  on  line  of  Pennsylvania  and  Balto.  &  Ohio  Railroads. 
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1593. 


^       NEW    YORK.  S 


CABS 


HORSE    ELECTRIC  ^  CABLE. 


Plain==Practical==Permanent. 


i 


Twin  Automatic  Doors,  Affording  Largest 
Capacity  for  Entrance  and  Exit. 


LIGHT.  +  ELEGHNT.t  DURKBLE. 


M  f 


IM  THK  ICCITP*  THE  INTRINSIC  VALUE  OF  STREET  RAILWAY  INVEST- 
iVS    inO  MENTS— SIXTH  PAPER;   BY  EDWARD  E.  HIGGINS. 


Entered  at  New  York  Post  office  as 
second-class  matter. 

 THE  

STREET  RAILWAY  JOURNAL, 

Havemeyer  Building, 
New  York. 

Monadnock  Block,  Chicago,  Til. 
620  Atlantic  Ave.,  Boston,  Muss. 

Subscriptions  $4  per  year,  post  paid, 
In  the  United  States,  Canada  and  Mexico. 
Foreign,  $«  per  year,  post  paid. 

EUROPEAN   REPRESENTATIVE  : 

Robert  W.  Blackwell, 
39  Victoria  St.,  Westminster, 
London,  Eng. 

NEW  ADVERTISEMENTS. 

Julius  T.  Dudley,  of  New  York,  men- 
tions his  business. 

Thikl's  Detective  Service,  ol  New 
York,  urges  Its  claims. 

Charles  M.  Rumrill  &  Bro.,  Of  New 
York,  advertise  Insulators,  etc. 

Horsburqh  &  Scott,  of  Cleveland,  O., 
advertise  their  gears  and  pinions. 

The  St.  Louis  Register  Co.,  of  St.  Louis, 
Mo.,  has  a  total  change  In  this  issue. 

The  Berlin  Iron  Bridge  Co.,  of  East 
Berlin,  Conn.,  has  a  new  illustration. 

The  Brownell  Car  Co.,  of  St.  Louis, 
Mo.,  has  two  very  entertaining  pages. 

The  Jewett  Car  Co.,  of  Jewett,  O., 
devotes  a  half  page  to  its  street  cars. 

The  Ohio  Brass  Co.,  of  Mansfield,  O., 
Illustrates  railway  overhead  material. 

The  Wallace  Electric  Co.,  of  Chicago, 
draws  attention  to  its  rail  bond  caps. 

Alfred  Box  &  Co.,  of  Philadelphia, 
illustrate  one  of  their  traveling  cranes. 

The  Weston  Electrical  Instrument 
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Hunt,  C.  W.,  Co.,  New  York   79 

Hutchinson,  A.  J.,  New  York   30 

Huxley  &  Hoffman,  Boston,  Mass   31 

Ide,  A.  L.,  &  Son,  Springfield,  111   56 

Insulated  Electric  Light  Wires,  New  York   vi 

Jackson  &  Sharp  Co.,  Wilmington,  Del  109 

Jewett  Car  Co.,  Jewett,  O   96 

Johns,  H.  W.,  Manufacturing  Co.  New  York   72 

Jones'  Sons,  J.  M.,  West  Troy,  N.  Y  121 


EDWARD  P.  HAMPSON. 


WILLIAM  P.  IIARINU. 


EDWARD   P.   HAMPSON   «£  CO. 

ENGINEERS   AMD  CONTRACTORS, 

36  CORTLANDT  STREET,  NEW  YORK. 

Make  a  Specialty  of  Equipping  and  Installing  High  Class  Steam  Power  Plants  for  Electric  Lighting  and  Electric  Railway  Work. 

Over  3,200  Engines  In  Use  in  all  Parts  of  the  World. 
Correspondence  and  an  Opportunity  to  Estimate  Solicited.  Over  Thirty  Years'  Practical  Experience. 
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Keasbey,  Robert  A.,  New  York   44 

Keithley,  H.  R.,  Chicago,  111   76 

Kuhlman,  G.  C,  Co.,  Cleveland,  0   98 

"  L.  P.  &  D.  "  Transmitter  Co.,  Montpelier,  Vt  vn 

Laclede  Car  Co.,  St.  Louis,  Mo  no,  in 

Lake,  J.  H.  &  D.,  Co.,  Massillon.  0   64 

Lane  &  Bodley  Co.,  The,  Cincinnati,  0   53 

Leonard,  H.  Ward,  &  Co.,  New  York   26 

Leonhardt  Pneumatic  Car  Fender  Co.,  Baltimore,  Md.  91 
Lewis  &  Fowler  Girder  Rail  Co.,  The,  Brooklyn,  N.  Y.103 
Lewis  &  Fowler  Mfg  Co.,  Bklyn  .  .99,  100,  10 1,  102,  86  a,  86  b 

Lewis,  Samuel,  Brooklyn,  N.  Y   84 

Link-Belt  Engineering  Co.,  Nicetown,  Pa   60 

Livingston,  Chas.  Ludlow,  Pittsburgh,  Pa   30 

Lobdell  Car  Wheel  Co.,  Wilmington,  Del  vn 

Lodge  &  Davis  Machine  Tool  Co.,  Cincinnati,  0   44 

Loss,  C.  E.,  &  Co.,  Chicago,  111  411 

Loud,  H.  M.,  &  Sons  Lumber  Co.,  Au  Sable,  Mich .  . ..  vn 

McCarthy,  F.  E.,  &  Co.,  Boston,  Mass   30 

McClure,  Chas.  L.,  New  York   .xvn 

McEwen,  J.  H.,  Mfg.  Co.,  Ridgway,  Pa   53 

McGuire  Manufacturing  Co.,  Chicago,  111   69 

Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y   50 

McNally,  Thomas,  Pittsburgh  and  Indianapolis   30 

Mailloux,  C.  O.,  New  York   37 

Malochee,  H.  J.,  New  Orleans,  La   31 

Mason  Electric  Co.,  Chicago,  III   36 

Meaker  Manufacturing  Co.,  Chicago,  111   87 

Mertes,  A.,  Manufacturing  Co.,  Allegheny,  Pa   25 

Meyer  Julius,  New  York   31 

Moore,  Alfred  F.,  Philadelphia,  Pa   36 

Morris,  Tasker  &  Co.,  Philadelphia,  Pa  xxxn 

Morse,  C.  D.,  Car  Mfg.  Co.,  Millbury,  Mass   97 

Morse,  Williams  &  Co.,  Philadelphia,  Pa   56 

Mosher  Electric  Co.,  Chicago,  111   43 

Mundt  &  Sons,  New  York   27 

Munsell,  Eugene,  New  York   29 

Munson,  Charles,  Belting  Co.,  Chicago,  111   46 

Murray,  J.  D.,  New  Brunswick,  N.  J   30 

National  Railroad  Detective  Agency,  Newark,  N.  J  . .  .  26 
Neftel,  O'Connor  &  Co.,  Incorporated,  New  York.  .  .  30 
New  Castle  Car  Manufacturing  Co.,  New  Castle,  Pa.  .  117 

New  Haven  Car  Register  Co.,  New  Haven,  Conn   83 

New  Process  Raw  Hide  Co.,  The,  Syracuse,  N.  Y   75 

New  York  Electrical  Works,  New  York   75 

New  York  Equipment  Co.,  New  York  411 

Newburyport  Car  M'f'g.  Co.,  Newburyport,  Mass   98 

Nuttall,  R.  D.,  Co.,  Allegheny,  Pa   75 

Office  Specialty  Manufacturing  Co.,  New  York   97 

Ohio  Brass  Co.,  Mansfield,  O   74 

Okonite  Co.  (Ltd.),  The,  New  York.  xxix 

Otto  Gas  Engine  Works,  Philadelphia,  Pa   53 

Paradigm  Construction  Co.,  New  York  xxxix 

Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa  xxvm 

Partridge,  Arthur  S.,  St.  Louis,  Mo .  105 

Peckham  Motor  Truck  &  Wheel  Co.,  Kingston,  N.  Y..a,b,c,d 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa   63 

Pepper  &  Register,  Philadelphia,  Pa   31 

Pfingst,  Louis,  Boston,  Mass     91 

Philadelphia  Engineering  Works  (Ltd.),  Phila.,  Pa.  ...  45 

Phoenix  Iron  Works,  Cleveland,  0   61 

Phoenix  Iron  Works  Co.,  Meadville,  Pa   54 

Phosphor  Bronze  Smelting  Co.,  Philadelphia,  Pa   37 

Pierce  &  Miller  Engineering  Co.,  New  York   50 

Pitt,  Wm.  R.,  Composite  Iron  Works,  New  York   25 

Pittsburgh  Steel  Hollow  Ware  Co.,  Allegheny  City,  Pa.  74 

Pullman's  Palace  Car  Co.,  Chicago,  111  118 

Railway  Register  Manufacturing  Co.,  New  York   85 

Ralston  &  Co.,  Philadelphia,  Pa   28 

Rankin,  W.  L  &  Bro.,  Latta,  S.  C  -   31 

Reed  &  McKibbin,  New  York  411 

Reliable  Detective  Agency,  The,  New  York   26 

Reliance  Gauge  Co.,  Cleveland,  0  412 

Robinson  Electric  Truck  &  Supply  Co.,  Boston,  Mass.  68 
Roebling's,  John  A.,  Sons  Co.,  Trenton,  N.  J   81 


Rosenbaum,  Wm.  A.,  New  York   31 

Ruff,  W.  H.,  Washington,  D.  C   39 

Rumrill,  Charles  M,  &  Bro.  New  York   38 

Safety  Car  Heating  &  Lighting  Co.,  New  York   96 

Safety  Clutch  Brake  Co.,  The,  Philadelphia,  Pa   94 

St.  Louis  Car  Co.,  St.  Louis,  Mo  83,  114,  115 

St.  Louis  Register  Co.,  St.  Louis,  Mo   86 

Scarritt  Furniture  Co.,*St.  Louis,  Mo   n 

Schieren,  Chas.  A.,  &  Co.,  New  York  xxxv 

Schumacher,  T.,  Chicago,  111   28 

Scott,  Charles,  Spring  Co.,  Philadelphia,  Pa   65 

Shaw,  Benjamin  F.,  Wilmington,  Del   47 

Sheppard  Manufacturing  Co.,  Louisville,  Ky   66 

Shook,  Anderson  Manufacturing  Co.,  Pittsburgh,  Pa..  47 

Shriver,  T.,  &  Co.,  New  York   61 

Shultz  Belting  Co.,  St.  Louis,  Mo  ■   60 

Siemens  &  Halske  Electric  Co.,  of  America,  Chicago,  111.  29 

Simmons,  John,  Co.,  New  York   n 

Sjoberg,  J.  P.,  &  Co.,  New  York   92 

Smith,  Edward  &  Co.,  New  York  xxxm 

Smith,  Josephine  D.,  New  York  106 

Smith,  Thos.  G.,  Jr.,  Cincinnati,  O  

Soci^te  Establissements  Arbel,  Rive-de-Gier  France ..  .  82 
Solar  Carbon  &  Manufacturing  Co.,  Pittsburgh,  Pa. . .  72 
Southwark  Foundry  &  Machine  Co.,  Philadelphia,  Pa.  52 

Standard  Paint  Co.,  New  York   60 

Stanwood  Manufacturing  Co.,  Chicago,  111   95 

Steel  Motor  Co.,  Cleveland,  O   73 

Steel  Rail  Supply  Co.,  New  York   25 

Stephenson,  John,  Co.,  Limited,  New  York  126 

Sterling  Supply  <fc  Manufacturing  Co.,  New  York  ....  89 

Stern  &  Silverman,  Philadelphia,  Pa   31 

Stirling  Co.,  The,  Chicago,  111  42,  59 

Strieby  &  Foote,  Newark,  N. 'J.-   44 

Sturtevant,  B.  F.,  &  Co  ,  Boston,  Mass   55 

Taylor  Electric  Truck  Co.,  Troy,  N.  Y   68 

Thayer,  William  C,  Cleveland,  O   31 

Thiel's  Detective  Service,  New  York   26 

Time  Transfer  Printer  Mfg.  Co.,  Pittsburgh,  Pa.   84 

Trenton  Iron  Co  ,  Trenton,  N.  J   78 

Trimble,  Jas.  A.,  New  York  .'  92,  107 

Tupper,  W.  W.,  &  Co.,  New  York   56 

U.  S.  Steam  &  St.  Ry.  Adver'g.  Co.,  Boston,  N.Y.,  etc.  .120 

United  Columbian  Electric  Co.,  The,  New  York     xli 

Van  Nuis,  C.  S.,  New  York   ix 

Veneer  Seating  &  Church  Furniture  Co.,  Bklyn,  N.  Y.  27 

Vose  Spring  Co.,  The,  New  York   64 

Vulcanized  Fibre  Co.,  New  York   56 

Wadhams  Oil  &  Grease  Co.,  Milwaukee,  Wis   25 

Wakefield  Electrical  Engineering  Co., Philadelphia,  Pa. .  31 

Wales  Manufacturing  Co  .Syracuse,  N.  Y   84 

Walker  Manufacturing  Co.,  Cleveland,  O  xlii 

Wallace  Electric  Co.,  Chicago,  111  xxxvin 

Warfield,  Louis,  Detroit,  Mich   37 

Washburn  &  Moen  Manufacturing  Co  , Worcester,  Mass  79 

Watson  &  Stillman,  New  York   43 

Webster,  Warren,  &  Co.,  Camden,  N.  J   47 

West  End  Street  Railway  Co.,  Boston,  Mass   36 

Westinghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. .  . .  76 

Westinghouse,  Church,  Kerr  &  Co.,  New  York   48 

Weston  Electrical  Instrument  Co.,  Newark,  N.  J   25 

Wetherill,  Robert,  &  Co.,  Chester,  Pa   53 

Wetmore,  A.  B.,  New  York  xxx 

Wharton,  Wm.,  Jr.,  &  Co.  Philadelphia,  Pa   65 

Wheeler  Condenser  &  Engineering  Co.,  New  York   iv 

Wheeler  Reflector  Co.,  Boston,  Mass   25 

White  Manufacturing  Co.,  The,  New  York   67 

White  Crosby  Co.,  Baltimore,  Md  411,412 

Willcox,  E.  B.,  Brooklyn,  N.  Y  xxxn 

Wilmot  &  Hobbs  Manufacturing  Co.,  New  York  412 

Woodbridge  &  Turner  Engineering  Co.,  New  York... 411 

Woodman,  Joel  H.,  Hoboken,  N.  J  xxxvn 

Woodman,  The  R.,  M'f'g  &  Supply  Co.,  Boston,  Mass.vui 

Wrought  Iron  Bridge  Co.,  Canton,  0   43 

Yeats  Engineering  Co.,  Chicago,  111   58 

Young  Lock  Nut  Co.,  New  York   36 


^  INSULATED  ELECTRIC  LIGHT  WIRES, 

203  Broadway  N.  Y. 

",s7vrrite   for  Prices. 


Have  stood  the  longest  life  test.  Is  the  oldest  and  best 
known  high  grade  insulation  in  the  market.  Is  specified 
by  leading  architects.  Is  indorsed  by  every  board  of  Fire 
Underwriters  and  city  Electricians  in  the  United  States. 


June,  1894.J 
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LOBDELL  CAR  WHEEL  CO., 

WILMINGTON,  DELA. 

Makers  of  all  Kinds  of  Wheels, 


THE  "  L.  P,  &  D.»  SYSTEM 

Of  Transmitting  Power  to  Dynamos  and  Generators, 


TRADE  MARK. 


FOR    ELECTRIC    MOTORS,    CABLE    CARS,  HORSE 
RAILWAYS   AND  TRAMWAYS, 

Delaware  Hard  Fibre  Go. 

The  BEST  all  n round 

INSULATOR  FOR  ELECTRICAL  WORK. 

Send  for  Catalogue  and  Samples. 
FACTORY,   WILMINGTON,  DEL. 

EUROPEAN  STORE,   15  LONG  LANE,  LONDON,  E.  C. 

"YELLOW  PINE" 

Octagon 

Prompt  Deliveries.    Poles  Creosoted  and  Painted. 
Correspondence  Solicited. 

13 LI  O.  HALLOWELL   Sc  CO. 

10  South  Broad  St.,  Philadelphia. 


SUCCEEDS    WHERE    OTHERS  FAIL. 

SAVES   SPACE,    POWER   AND  EXPENSE. 


Catalogue,  giving  full  particulars,  sent  on  application. 

THE  "L.  P.  &  D."  TRANSMITTER  CO- 

MONTPELIER,  VT.,  Sole  3Ianufaeturers. 

G.  H.  ALMON,  136  Liberty  St.,  New  York. 

J.  W.  PARKER  &  CO.,  41  N.  7th  St.,  Philadelphia,  Pa. 

P.  R.  DRAVO  &  CO  ,  Lewis  Building,  Pittsburgh,  Pa. 


TOWER  WHCON 


FOR  REPAIRING  AND  CONSTRUCTING 
ELECTRIC  RAILROADS. 


-i^i  PRICES  ON  APPLICATION. 


MANUFACTURED  BY 


W.  S.  Davis  &  Son 


CONCORD, 
IN.  H, 


*  iii 


i^O'pABLE-.H'°H- 

T^obpIlD  \  OcjAqo[4/\L  "PoLels. 
B^jJChJ  OfflCE.:  39Co~KtL/\Ndt5t 


TO  ELECTRIC  RAILWAY  COMPANIES. 

Do  you  lose  20  to  40  per  cent,  between  dynamo 
and  motors  ? 

Our  system  of  complete  metallic  circuit,  fully 
utilizing  track  to  maximum  conductive  capacity, 

Absolutely  stops  electrolysis 

of  Gas  and  Water  Pipes,  reduces  drop  of  Potential 
and  raises  the  entire  electric  railway  system  to  higher 
operative  economy. 

Address, 
J.  IT.  VAIL,  President 
Electrical  and  Mechanical  Engineering  and 
Trading1  Company, 
39  CORTLANDT  ST.,  N.  Y. 
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NOW 


oooooooooo  o»K-« 


Look  out  for  THUNDER  storms  and  protect 
yourselves  and  apparatus  by 
ordering  at  once  the 

DOANE  LIGHTNING  ARRESTER. 

It  is  absolutely  positive,  and  limits  the  current  I 
following  the  lightning  discharge  to  an  amount 
that  cannot  do  any  possible  injury. 

If  you  are  in  search  of  High  Grade, 
Railway,  Incandescent,  Alternating  or 
Power 

SWITCH-BOARDS  AND  SWITCHES, 

write  us,  and  we  can  fit  you  out  at  short 
notice.    Rotating  and  Stationary 

FAN  MOTORS 

That  run  noiseless  and  perfectly  cool  without 

THE  USE  OF  OIL. 

RHEOSTATS  AND  DIMMERS 

Of  our  own  design.    Send  for  Catalogue. 


Buffalo  Special  Steam  Fans 

WITH  DOUBLE  UPRIGHT  ENCLOSED  ENGINES, 
For  Forced  or  Induced  Draught. 


W.  S.  Hill  Eleetrie  Co., 

133  Oliver  St.,  Boston,  Mass.  - 

Represented  in  New  York  by  the  Elson  &  Brewster 
Engineering  Co.,  143  Liberty  St. 
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THE   BUFFALO   FAN   SYSTEM   IS    ESPECIALLY   ADAPTED  TO 
HEATING  CAR  SHOPS  AND  ALL  LARGE  BUILDINGS. 

Plans  for  Installation,  specifications  and  statements  as  to  economy  from 
prominent  users,  with  full  construction  description,  and  288 
page  catalogue,  lree  on  application. 

BUFFALO  FORGE  CO,  Buffalo,  N.  Y.,  U.  S.  A, 


COTTON  ROPE 

IN  3H  INCHES  DIAMETER  AND 
SMALLER  SIZES  FOR 

TRANSMISSION  of  POWER 

And  Other  Purposes. 


FOR    SALE  BY 


WM.  E.  HOOPER  &  SONS, 


MANUFACTURERS, 


26  South  Frederick  Street,  Baltimore. 

74    BROAD    STREET,    NEW  YORK. 
246   MARKET    STREET,  PHILADELPHIA; 


Manufacturers  of  Woodberry  and  Druid  Mills  Cotton 
Duck,  all  widths  and  numbers,  Osnaburgs,  Seine 
Twine,  Wrapping  and  Sewing  Twines, 
Lamp,  Stove,  Candle  and  Torch 
Wicks,  Banding  and 
Tapes. 


DUCK    FOR   CAR    CURTAINS,  CAR 
SEATS   AND   CAR  ROOFS. 

Wicks  for  Lamps  and  Torches.  Cotton  Waste. 


£t.  fcy  .So  <S  / 


»  T  4,f  i  ¥  r  A.  ^  jix  r  €  t  ^ 

*The  R.  Woodman  Mfg.  &  Supply  Co.  * 


n 
/ 

%  "*SSilJ:J^"    in  Sealing  Electric 

Meters,  Freight  Cars,  Water  Works,  and  for  a  number  of  other  pur-  ^  ^ 
poses.    Descriptive  circulars  of  these  goods  will  be  sent  on  applica- 
tion.   Correspondence  solicited. 


63  Oliver  St.,  Boston,  Mass.,  U.  S.  A. 

MANUFACTURERS  OF  THE 

R.  Woodman  Celebrated  Cast  Steel  Ticket  Punches.  ^ 

Almost  universal-  Wh 
ly  used  in  this  coun- 
try and  abroad  on  fed* 
Electric  Tram  and  *^ 
Cable  and    Steam  il 
Koads  for  the  can-  JL 
celatlon  of  transfer 
and  other  tickets,  A 
where    they   give  ~. 
perfect  satisfaction, 
We   also  manufac-  «  » 
ture  a  full  line  of 
Patent  Lead  Seals,  M 
Wires  and  Patent 
Sealing  Presses  used  Jl 


HORSBURGH  &  SCOTT, 

CLEVELAND,  OHIO. 


manufacturers  of 

Cast  Steel  Gears, 

Cast  Iron  Gears, 
Steel  Pinions 

AND 

RAWHIDE  PINIONS 

FOR 

ELECTRIC  MOTORS. 


DIRECTORY  OF= 


STREET  RAILWAYS 


IN  THE 


UNITED  STATES  AND  CANADA. 

COMPILED  FROM  DATA  FURNISHED  THE  EDITORS   OF  THE  "  STREET  RAILWAY  JOURN  AL," 

BY  THE  OFFICERS  OF  THE  VARIOUS  ROADS. 


Officials  of  Street  Railways  are  earnestly  requested  to  observe  whether  their  roads  are  properly  represented  in  this  directory,  and  if  not 
to  send  us  the  facts  to  make  every  item  correct.    For  use  in  the  July  issue,  directory  matter  must  reach  us  by  June  13. 


ABBREVIATIONS. — m,  miles  of  track;  in  s,  miles  of  street;  g,  gnnge;  lb  r,  pounds  rail  to  the  yard;  c-b  r,  center-bearing  rail;  s-b  r, 
side-bearing  rail;  c,  cams  in.  c.  motor  cars;  t.  c.  trail  cars;  g.  c.  grip  cars;  b,  horses;  inn,  mules. 
Ofllcers'  addresses  are  the  same  postoflice  as  the  company  unless  otherwise  specified. 

The  figures  of  track  mileage  mean  entire  length  ot  single  track,  counting  one  mile  of'  double  track  as  two  of  single,  and  counting 
switches  as  additional  length. 

Elec.  nfter  name  of  a  road  means  that  the  road  is  operated  wholly  or  partly  by  electric  power.  Capital  means  capital  issued  unless 
otherwise  expressly  stated. 


ADRIAN,  MICH.— Adrian  City  Electric  Belt  Ry 
Co.  Elec.  2.8  m,  4-8!^  g,  38  lb.  T  r,  4  c.  of  which  3  are 
m.  c.  and  1  t.  c.  Detroit  system.  Pres.  J.  n.  Blaln 
V.  Pres.  W.  A.  Jackson,  Sec.  C.  Barker,  Treas. 
M.  B.  Chittenden.  Office,  25  H.  Main  st.  Capital 
$50,000.   Bonds,  $36,500.  5  2 

AKRON,  O.— Akron  St.  R.  R.  Co.  14  m  elec.  4-8% 
g,  52  lb  girder  r,  46  c,  ol  which  25  are  m.  c.  and  21 
t.  c.  Edison  system.  Pres.  J.  F.  Selberllng,  V.  Pres 
I.  M.  Miller,  Sec.  &  Treas.  F.  A.  Selberllng.  Gen. 
Supt.  W.  D.  Chapman.  Capital,  $200,000  Bonds, 
$185,000.         10  2 

ALAMEDA,  CAL.— Alameda,  Oakland  &  Pied- 
mont Electric  R.  R.  Co.  m  m,  3-6  g,  46  lb  girder  r,  8 
m  c.  T-H  system.  Ingler  &  Atkinson  cars.  Ball  en- 
gines. Pres.  W.  M.  Bank,  V.  Pres.  E.  S.  Denlson, 
sec.  &  Treas.  S.  H  Bass,  Supt.,  Pur.  Agt.  &  Elecn. 
L.  Wheeler,  Ch.  Eng.  of  Power  Station,  G.  S.  Ames. 
Capital,  $500,000.  2  4 

ALBANY,  GA.— Artesian  City  R.  R.  Co.  ZH  m. 
4-8%  g,  30  lb  T  r,  2  c,  4  mu.  Pres.  &  Gen.  Man.  J.  M 
Tift,  Sec.  &  Treas.  W.  E.  MltcheU.  Capital,  $20,000 
authorized,  $100,000.        9  3 

ALBANY,  N.  Y  The  Albany  Ry.  Elec.  33  m, 

4-8}$  g,  5u  70  lb  girder  r,  100  m.  c.  T-H  and  West- 
lnghouse  systems.  Gilbert  cars.  Mcintosh  &  Sey- 
mour and  Cooper  engines.  Pres.  Rob't  C.  Pruyn,  V. 
Pres.  Anthony  N.  Brady,  Sec.  James  McCredle, 
Treas.  Gen.  Man.  &  Pur.  Agt.  John  W.  McNamara, 
Asst.  Gen.  Man.  E.  S.  Fassett,  Ch.  Engr.  T.  E.  Mur- 
ray, Elecn.  H.  P.  Merrlam.  Capital  $1,500,000.  Bonds 
$1,000,000.  Office,  Albany  Co.  Bank  buUdlng.     1  4 

ALBANY,  ORE.— Albany  St.  Ry.  Co.  Steam.  3 
m,  3-6  g,  25,  35  lb  T  r,  i  motor  c,  3  h  Pres.  L.  Fllnn 
V  Pres.  S.  E.  Young,  Sec.  C.  G.  Burkhart,  Treas.  E. 

F.  Sox,  Supt.  &  Gen.  Man.  W.  Goltra.  Capital,  $12,- 
000;  authorized  $16,000.     11  2 

ALEXANDRIA,  VA — Washington,  Alexandria 
&  Mt.  Vernon  Electric  Ry.  Co.  Elec.  9  m,  4-8^  g 
60,  70  lb  girder  and  T  r,  6  m  c.  T-H  system.  Pres 

G.  E.  Abbott.  V.  Pres.  T.  A.  Reed,  Sec.  H.  K.  Whip- 
ple, Treas.  D.  C.  Leeds,  Supt.  W.  H.  Cooper.  Capl- 
tal,$500,000.       9  2 

ALLEGHENY,  PA.— Nunnery  Hill  Inclined 
Plane  Ry.  Co.  Elec.  1,100  ft.  5  g,  60  lb.  T  r,  2  c,  using 
wire  rope  and  drum.  St.  Louis  cars.  Bentley-Knight 
motors.  Pres.  &  Treas.  Oliver  P.  Scalfe.  Sec.  A. 
Kennedy,  Supt.,  Pur.  A  t.  &  Ch.  Engr.  C.  D.  Heist. 
Capital,  $60,000.  Office  cor.  Falrmount  <fc  Federal 
sts.        1  4 

Allegheny  Traction  Co.  7  m,  5-2K  g,  45  lb  tram  r, 
18  c,  100  h  &  mu.  Stepheoson  cars.  Pres.  G.  B.  Hill, 
Sec.  A.  M.  Neeper,  Gen.  Man.  G.  F.  Greenwood. 
Capital  $3)0,000.  Offices,  Beaver  and  Island  Aves. 
Equipping  electrically.     4  4 

Troy  Hill  Inclined  Plane  <Sc  Bridge  Co.  370  ft.  6  g, 
00  lb  T  r,  2  c.  Pres.  Jas.  D.  Gallery,  Sec.  C.  S.Wight 
Treas.  Wm.  V.  Gallery,  Gen.  Man.  J.  J.  Saint.  Cap- 
ital, $200,000.  Office,  448  Liberty  Ave.     1  4 

ALLENTOWN,  PA.  — AUentown  &  Lehigh  Trac- 
tion Co.  (Controls  and  operates  AUentown  &  Bethle- 
hem Rapid  Transit  Co.  and  AUentown  Electric 
Light  &  Power  Co.)  29  m,  4-8%  g,  60-70  lb  T  and 
girder  r,  61  c,  of  which  32  are  m  c  and  29  t  c.  T-H 
and  Steel  Motor  systems.  Cooper  engines.  Pres.  A. 
L.  Johnson,  Sec.  J.  K.  Page,  Gen.  Man.  J.  J.  Coleman, 
Supt.  J.  G.  Honecker.      4  4 

ALLIANCE,  O.— Alliance  St.  Ry.  Co.  4  m,  4  m  s, 
4-8%  g,  45,  56  lb  T  and  girder  r,  4  m  c.  T-H  and 
Short  systems.  Brill  and  Laclede  cars.  Phoenix 
Iron  Works  engines.  Pres.  W.  W.  Hazzard, 
Sec.  Treas.  &  Gen.  Man.  W.  H.  Whltacre.  Electri- 
cian G.  J.  Davis.  Ch.  Eng.  Power  Station  Frank 
Ban  kard .  Capital  stock  $85,000 ;  authorized  $1 00,000. 
office  11  South  Arch  Ave.     1  4 


ALTON,  ILL. — Alton  Improvement  Association. 
3%  m  steam,  4-8\4  g.  30  &  40  lb  steel  T  r,  2  Baldwin 
m.  c.  Pres.  Chas.  W.  Mllnor,  Sec.  &  Treas.  H.  R 
Phlnney.  Office,  305  W.  2d  St.  Capital  $25,000.  4  4 

Alton  &  Upper  Alton  Horse  R.  R.  &  Carrying  Co 
3  m,  4-9%  g,  40,  66  ID  steel  T  &  flat  r,  7  c,  of  which  5 
are  box  and  2  open,  24  h.  Pres.  C.  W.  Mllnor,  Sec 
Treas.  &  Supt.  H.  R.  Phlnney.  Capital,  $42,200; 
authorized,  $100,000.  Office.  305  W.  2d  St.       1  4 


ALTOONA,  PA.— City  Pass.  Ry.  Co.  of  Altoona 
Pa.  (Controlled  by  Altoona  &  Logan  Valley  Electric 
Ry  Co.,  which  owes  3,600  shares  of  Its  stock)  6%  m, 
5-3  g,  48%-70  lb.  girder  r,  25  c,  of  which  19  are  m  c 
and  6  t  c.  T-H  and  Westlnghouse  systems.  Brill 
and  Lamokln  cars.  Altoona  Mfg.  Co.  engines.  Pres. 
J.  Lloyd,  Sec.  &  Treas.  C.  A.  Buch,  Supt.  C.  D. 
Rose,  Elecn.  W.  H.  Markland.  Capital  $200,000; 
Bonds  $50,000.  Office,  Chestnut  av.  below  First  st.  1  4 


Altoona  &  Logan  Valley  Ry.  Co.,  controls  City 
Pass.  Ry  of  Altoona,  10.%  m,  5  m  s,  5-3  g.  56  and  72  lb 
T  and  girder  r,  26  c,  of  which  15  are  m  c,  8  t  c  and  2 
double  deck  cars.  Edison  system,  Brill  cars.  Al- 
toona Mfg  Co.  engines.  Pres.  John  Lloyd,  Sec.  & 
Treas.  C.  A.  Buch,  Supt.  C.  L.  West,  Ch.  Engr.  A.  C. 
Shand,  Elecn.  W.  H.  Markland,  Ch  Engr.  Power 
Station  L.  M.  Wilson.  Capital  $320,500;  authorized, 
$500,000.    Bonds  $300,500.         1  4 


AMERICCS,  GA.— Amencus  St.  Ry.  Co.  Elec 
hH  m.  4-8}^  g,  35  lb  T  r,  6  m  c.  T-H  system.  Owners 
T-H  Co.  capital  $50,000.  Bonds  $50,000.       8  3 


ABIES,  I  A. —Ames  &  College  Ry.  Co.  2Xm.  Steam 
4-8%  g,  30  lb.  T  r,  2  c,  2  steam  motors.  Pres.  E.  W. 
Stanton,  V.  Pres.  D.  S.  Falrchlld,  Sec,  Gen.  Man., 
Supt.  &  Pur.  Agt.  M.  K.  Smith,  Treas.  B.  J.  Shelden. 
Capital  $20,000;  authorized,  $25,000.      1  4 


AMESBITRY,  MASS. 

and  Newtmryport,  Mass.) 


(See  Haverhill,  Mass 


AMSTERDAM,  N.  Y  Amsterdam  St.  Ry.  Co 

Elec.  4  m.  4-8%  g,  48%  lb.  girder  r.,  13  c,  of  which 
6  are  m.  c.  and  7  t.  c,  5  h.  Edison  system.  Pres.  J 
H.  McClement,  V.  Pres.  F.  J.  Sprague,  Sec.  &  Treas 
T.  D.  Mosscrop,  Gen.  Man.  J.  R.  Snell,  Counsel  J.  S 
Wise.  Capital,  $250,000.  Bonds,  $150,000,  Office  of 
Pres.  and  V.  Pres.  42  and  44  Broad  St.,  N.  Y.  City 
Office  of  Supt.  102  E.  Main  St.,  Amsterdam.    8  2 


ANACONDA,   MONT  Electric  Ry.,  Light  & 

Power  Co.  5}/2  m,  4-814,  g,  35  &  60  lb.  T  r,  4  motors, 
10  c,  of  which  4  are  m.  c.  and  6  t.  c.  T-H  system. 
Pres.  M.  Daly,  Supt.  C.  R.  Holmes.     4  4 


ANDERSON,  IND.— Anderson  Electric  St.  Ry 
Co.  8V6  m,  4-8%  g,  40,  50, 60  lb  T  r,  18  c,  of  which  10 
are  m  c  and  8  t  c.  Westlnghouse,  Edison  &  T-H 
systems.  St.  Louis  cars.  Allls  engines.  Pres.,  Treas. 
&  Gen.  Man.  C.  L.  Henry,  V.  Pres.  J.  F.  Wild,  Sec.  L. 
M.  Cox,  Supt.  L.  Cox,  Elecn.  C.  Berry.  Capital, 
$150,000;  authorized  $200,000.  Bonds  $100,000;  author- 
ized $150,000.  Office,  Room  2  P.  O.  Block.        1  4 


ANN  ARBOR,  MICH.— The  Ann  Arbor  St.  Ry 
Co.  Elec.  5%  m,  i-8%  g,  45,  48%,  66  lb  girder  r,  7  c, 
of  which  6  are  m.  c.  and  1  t.  c.  Edison  system. 
Brill  cars.  Taylor  and  straight  line  engines.  Pres. 
H.  P.  Glover,  Sec.  Gen.  Man.  &  Pur.  Agt.  H.  T. 
Morton,  Treas.  C.  E.  Hlscock.  Capital,  $93,000;  au- 
thorized, $93,000.    Bonds,  $100,000.      4  4 


Ann  Arbor  &  Ypsllantl  St.  Ry.  Co.  Dummy.  9  m 
4-8%  g,  40  lb  T  r,  11  c,  of  which  5  are  pass,  c  &  6 
gravel  c;  2  steam  motors.  Porter  and  Baldwin 
engines.  Pres.  &  Gen.  Man.  J.  E.  Beal,  V.  Pres.  H. 
P.  Glover.  Sec.  J.  T.  Jacobs,  Treas,  D.  L.  Quirk, 
Supt.  W.  Parker.  Capital  $100,000.  Bonds  $60,000.  1  4 


ANNISTON,  ALA. — Anniston  City  St.  Ry.  Co.  6 
m,  35  lb  T  r,  9  box  c,  35  h.  Pres.  J.  W.  Blgsby,  Sec, 
Treas.  and  Gen.  Man.  O.  K.  Edwards.       9  1 


Oxford  Lake  Line  Ry.  Co.  Elec.  7^  m.  6.7  m  s,  4-8% 
g.  40  lb  T  r,  8  c,  of  which  6  are  m  c  and  2 1  c.  T-H 
system.  Stephenson  cars.  Rent  power.  Pres.  Gen. 
Man.  &  Pur.  Agt.  H.  W.  Sexton,  V.  Pres.  R.  P.  Thoma- 
son,  Sec.  &  Treas.  F.  M.  Bight,  Elecn.  A.  A.  Jett,  Ch. 
Engr.  of  Power  Station  H.  C.  Reld.  Capital  $175,000. 
Bonds  $175,000.  Office  915  Wllmer  St.        2  4 


ANOKA,  MINN  Anoka  St.  Ry.  Co.  3  m,  4-8#g, 

26  lb  T  r,  3  c,  13  h.  Pres.  R.  Mahany,  Sec.  J.  Mahany 
Treas.  R.  Mahany,  Jr.,  Gen.  Man.  W.  W.  Mahany 
Capital,  $15,000.        1  3 


APPLETON,  WIS. — Appleton  Edison  Electric  Co 
3.5  m.  4-8%  g,  33,  60  lb  tram  and  girder  r,  9  c,  of  which 
5  are  m.  c.  and  4  t.  c.  Edison  system.  Pres.  &  Treas. 
A.  Le  Smith,  V.  Pres.  J.  H.  Van  Nortwlck,  Sec.  C. 
A.  Beveridge,  Supt.  F.  G.  King,  office  College  Ave. 
11  2 


ASBURY  PARK,  N.  J.— Seashore  Elec.  Ry.  Co. 
8%  m,  4  m  s,  4-8%  g,  56  lb  girder  r,  26  m.  c.  T-H 
system.  Hamilton  -  Corliss  engines.  Pres.  &  Treas. 
J.  C.  ShafTer,  Sec.  H.  Shaffer.  Gen.  Man.,  Pur. 
Agt.  St.  Elecn  A.  S.  Hlckley.  capital,  $300,000;  au- 
thorized, $500,000.  1  4 


ASHEVILLE,  N.  C— Asheville  St.  Ry.  Co.  Elec 
6J^  m,  4-8)^  g,  30  &  40  lb  c.  b.  &  T  r,  14  c  of  which  12 
are  m.  c.  and  2 1.  c.  T-H  and  Edison  systems.  Gil- 
bert cars.  Armington  &  Sims  engines.  Pres.  L. 
Maddux,  V.  Pres.  W.  T.  Pennlman,  Sec.  &  Treas.  B. 
M.  Jones.  Supt.  J.  P.  Arthur.  Capital,  $100,000;  au- 
thorized $250,000.   Bonds,  $300,000.         2  3 


Asheville  &  Craggy  Mountain  Ry.  Co.  Steam  2% 
m,  4 -8%  g,  40  lb  T  r,  2  c.  Brill  cars.  Baldwin  engines. 
Pres.  &  Gen.  Man.  W.  B.  Gwyn.  Sec.  &  Treas.  W. 
W.  West.  Capital  $24,700;  authorized  $500,000.    1  3 


Ashvllle  Loan,  Construction  &  Improvement  Co. 
Elec.  1  m,  4-8J^  g,  40,  45  lb  T  &  girder  r,  2  m  c.  T-H 
system.  Pres.  &  Gen  Man.  G.  S.  Powell,  Sec.  M. 
J.  Bender,  Treas.  W.  W.  Bonnel.  Capital,  $296,000  ; 
authorized,  $300,000.  Bonds,  $20,000.         1  3 


West  Asheville  &  Sulphur  Springs  Ry.  Co.  Elec. 
6  m,  4-8)^  g,  40  lb  T  &  girder  r,  6  c,  of  which  5  are 
m  c  and  1 1  c.  T-n  system.  Ellis  and  Stephenson 
cars.  Si  11  well- Pierce  &  Smlth-Vaile  turbines.  Pres. 
E.  G.  Carrier,  Sec.  Treas.  Gen.  Man.  Supt.  Pur.  Agt. 
&  Ch.  Bngr.  J.  D.  Carrier.  Capital.  $50,000;  author- 
ized $260,000.   Bonds,  $35,000.        1  4 


ASHLAND,  KY.— Ashland  &  catlettsburg  St 
Ry.  Co.  6  m,  4-8%  g,  45  &  50  lb  Johnson  girder  &  T 
r,  7  c,  of  which  4  are  m.  c.  and  3  are  t.  c.  Pres,  & 
Man.  W.  L.  Rlngo,  Sec.  &  Treas.  John  Russell,  Jr 
Capital,  $25,000,  authorized,  $200,000.         4  4 
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ASHTjAND,  PA.— Schuylkill  Traction  Co.  (See 
Glrardvllle,  Pa.) 

ASHLAND,  WIS.— Ashland  Lighting  &  St.  Ry. 
Co.  Elec.  6  m,  4  ms,  4-8J4  g,  48,  60  It)  T  r,  12  c  of 
which  6  are  m  c  and  6 1  c;  T-H  system.  Stephenson 
cars.  Ide  engines.  Pres.  Gen.  Man.  &  Pur.  Agt. 
G.  W.  Harrison,  Sec.  &  Treas.  G.  P.  Merrill.  Capital 
$200,000.  Bonds  authorized  $2(50,000.      1  4 

ASHTABULA,  O.— Ashtabula  City  Ry.  Co.— 4  m 
4-834  g,  40  lt>  T  r,  9  c,  60  h.  Prop'r.  J.  N.  Stewart 
Sec.  &  Treas.  S.  C.  Stewart,  Man.  H.  H.  Stewart. 
Officers  and  office  at  Cleveland,  O.       l  8 

Ashtabula  Rapid  Transit  Co.  Elec.  434"  m,  4-834  g.  47 
&  70  lb  Johnson  girder  r,  9  c,  of  which  5  are  m.  c.  and 
4 1.  c.  T-H  system.  Pres.  F.  B.  Wagner,  V.  Pres.  R. 
A.  Brown,  Sec.  &  Supt.  T.  Frlcker,  Treas.  E.  W. 
Savage.  Capital  $150,000.        1  4 

ASPEN,  COLO.— Aspen  City  Ry.  Co.  2  m,  4-834 
g,  16  lb  T  r,  2  open  c,  3  h,  2  mu.  Pres.  H.  A.  Tabor, 
Sec.  M,  K.  Page,  Gen.  Man.  T.  J.  Flynn.     5  2 

ASTORIA,  ORE.— Astoria  St.  Ry.  Co.  Elec.  3  m, 
8-6  g,  30  lbTr,  8  c,  of  which  4  are  m  c  and  4t  c. 
T-H  system.  Brownell  cars.  Pres.  J.  W.  Conn,  V. 
Pres.  W.  A.  Sherman,  Sec.  &  Supt,.  F.  w.  Newell, 
Trsas.  F.  R.  Stokes.  Capital,  $15,000;  authorized, 
$200,000.        4  4 

ATCHISON,  KAN.— Atchison  Ry.  &  Light  Co. 
8)4  m,  4-8)4  g,  40  lb.  T  r,  6  m  c,  Laclede  cars.  Gen. 
Man.  B.  P,  Waggener,  Supt.  J.  A.  Bendure.  Clang- 
ing to  electricity.      4  4 

ATHENS,  GA.— Athens  Ry.  Co.  Elec.  6  m,  6  m  s- 
4-8"^  g  40  lb  T  6  m,  c.  Detroit  and  T-H  systems. 
Laclede  cars,  Ball  engines.  Receiver,  C.  A.  Mell, 
Supt.  T.  P.  Hunntcutt        1  4 

ATLANTA,  GA  Atlanta  Consolidated  St.  Ry.Co 

Lines  operated,  Peachtree  st.  and  North  Atlanta, 
Peachtree  st.  and  Ponce  de  Leon.  Marietta  St.— 
Decatur  St.,  Whitehall  st.  and  West  End, Capitol  Ave. 
—North  Ave. .  Wheat  st.  and  Ponce  de  Leon.  Broad 
St.,  West  End,  West  View  Cemetery  and  Fulton 
County  St.  R.  R.  63  m,  4-8^  g,  40, 45  &  56  lb  girder 
&  T  r,  104  c,  of  which  94  are  m.  c.  and  10  t.  c.  T-H 
system.  Brill,  Lewis  &  Fowler,  Pullman  and  Ste- 
phenson cars.  Cooper-Corliss  engines.  Pres.  J.  Hurt, 
V.  Pres.  E.  Woodruff,  Sec.  T.  K.  Glenn,  Treas.  R.  J. 
Lowry,  Gen.  Supt.  H.  N.  Hurt,  Pur.  Agt.  W.  H. 
Glenn,  Elecn.  N.  W.  L.  Brown,  Ch.  Eng.  of  Power 
Station,  T.  Elliott.  Capital,  $2,000,000.  Bonds,  $2,- 
000,000.       1  4 

Atlanta  Traction  Co.  Elec.  18%  m,  4-834  g.  40  lb 
T  r,  24  c  of  which  21  are  m  c  and  3  t  c.  Detroit,  Edi- 
son and  Westlnghouse  systems.  American  and  Brill 
cars.  Russell  engines.  Pres.  T.  B.  Felder,  V.  Pres. 

E.  T.  Shubrlck,  Sec.  &  Treas.  Robinson,  Supt. 

J.  T.  Voss,  Elecn.  E.  M.  Green,  Cb.  Engr.  of  Power 
Station  W.  F.  Wooden.  Capital  $150,000.  Office 
Inman  Bldg.     2  4 

Collins  Park  &  Belt  R.  R  Co.  Elec.  15  m,  4-8)4  g, 
561bT  r,  9  m  c.  Snort  system.  Brill  cars.  Allis 
engines.  Receiver  &  Man.  J.  W.  Darr.  P.  O.  Box  541. 
2  4 

Llthia  Springs  Ry.  Co.  6  m,  6  m  s,  4-834  g,  60  lb  T  and 
girder  r,  5  m  c.  Bain  system.  Rent  power.  St.  Louis 
cars.  Pres.  H.  Camp,  V.  Pres  &  Gen.  Man.  B.  F. 
Curtis,  Sec.  &  Treas.  T.  Camp.  Capital.  $60,000. 
Bonds  $100,000.        1  4 

ATLANTIC  CITY,  N.  J.— Atlantic  City  Electric 
Ry.  (Operated  by  Pennsylvania  R.  R.  Co.)  17  m, 
4-8 J4  g,  60  lb  T  &  girder  r,  54  c,  of  which  30  are  m  c. 
and24tc.  Edison  and  Westlnghouse  systems.  Brill 
cars.  Pres.  J.  S.  Roberts,  Gen.  Foreman,  W.  K. 
McAllster.       1  4 

ATTLEBORO,  MASS.— Attleboro,  N.  Attleboro 
&  Wrentham  St.  Ry.  Elec.  6)4  m  4-8>4  g,  40  lb.  T  r 
17  c,  of  which  9  are  m.  c.  and  8  are  t.  c.  T-H  sys- 
tem. Pres.  H.  M.  Daggett,  Jr.,  Treas.  C.  T.  Guild, 
Capital,  $60,000,  bonds  $50,000.        1  4 


AUBURN,  N.  y.— Auburn  City  Ry.  Co.  Elec.  514 
m,  53i  m.  s.,  4-834  g,  45-47  lb  girder  &  T  r,  14  c,  ot 
which  11  are  m.  c.  and  3  t.  c.  5  h.  T-H  system.  Jones 
Rogers  and  Stephenson  cars.  Mcintosh  &  Seymour 
engines.  Pres.  C.  E.  Eddy,  V.  Pres.  G.  Underwood, 
Sec.  Gen.  Man.  &  Supt.  A.  H.  Underwood,  Treas. 
J.  E.  Storke,  Pur.  Agt.  Ch.  Engr.  Elecn.  &  Ch.  Engr. 
of  Power  Station,  R.  A.  Rogers,  Jr.  Capital,  $50,000, 
authorized  $150,000.  Bonds,  200,000.        1  4 


AUGUSTA,  GA.— Augusta  Ry.  Co.  Elec.  25  m, 
4-8)4  g,  35.  54  lbT  &  girder  r,  46  c,  of  which  35  are 
m.  c.  and  11  t.  c.  Edison  and  T-H  systems.  Brill 
and  Stephenson  cars.  Corliss  engines.  Pres.  D.  B. 
Dyer,  V.  Pres.  R.  R.  Conklln.  Sec.  C.  B.  Reavls,  Supt. 
r.  A.  Roberts.  Capital,  $300,000.  Bonds,  $400,000. 
Office,  Jarvls-Conklln  building.        8  3 

AUGUSTA,  WE.— Augusta,  Hallowell &  Gardiner 
R.  R.  Co.  Elec.  8  m,  4-834  g,  40  &  55  lb.  T  &  Johnson  r 
13  c,  of  which  9  are  m,  c.  and  4  t.  c.  T-H.,  Edison  & 
Detroit  systems.  Pres.  J.  M.  Haynes,  Sec.  H.  G. 
Staples,  Treas.  G.  E.  Macomber,  Supt.  &  Elecn.  W. 

G.  Meloon.  Capital,  $120,000;  authorized,  $150,000. 
Bonds,  $150,000.  Office,  Hallowell,  Me.     1  4 

AURORA,  ILL.— Aurora  St.  Ry.  Co.  Elec.  18  m 
12  m.  s.  4-834  g,  67  lb.  T  and  56  lb  girder  r,  22  m  c. 
Detroit  system.  Briggs  and  Gilbert  cars.  Straight 
line  engines.  Pres.  ATreas.  R.  B.  Dodson,  V.  Pres 

H.  C.  Tinker,  Gen.  Man.  &  Pur.  Agt.  D.  A.  Belden, 
Ch.  Eng.  &  Ch.  Eng.  of  Power  Station,  A.  S.  Hadln. 
Capital,  $300,000.  Bonds,  $300,000.       1  4 


AUSTIN,  TEX.— Austin  Rapid  Transit  Ry.  Co. 
Elec.  15  m,  4-8)4  g,  40  lb  girder  &  T  r,  20  c,  of  which 
12arem.c.and  8t.  c.  T-H  system.  Pres.  F.H.Watrlss 
V.  Pres.  I.  H.  Evans.  Sec.  &  Supt.  J.  K.  Urle.  Capi- 
tal $200,000.      1  4 


BABYLON,  N.  Y.— Babylon  street  Ry.  Co.  1.53 
m,  4-9  g,  60  lb  T  r,  4  c.  of  which  3  are  box  and  1  is 
open,  3  h.  Pres.  W.  F.  Norton,  Sec.  Jos.  F.  Sammls 
Treas.  John  R.  Reid,  Supt.  David  S.  S.  Sammls 
Capital  $25,000.        1  4 

BAKER  CITY.  ORE  Baker  City  St.  Ry.  &  Mo- 
tor Co.,  2)4  m,  3-5^  g,  20  lb.  T  r,  2  4-wheel  box  c.  6  h 
Pres.,  Gen.  Man.  &  Supt.  C.  L.  Palmer,  Sec.  M.  D 
Abbott,  Treas.  L.  W.  Place.  Capital,  $50,000.  6  2 

BALTIMORE,  MD  Baltimore  City  Pass.  Ry. 

Co.  59  m,  of  which  16  are  horse,  21  electric  and  22 
cable,  5-434  g,  75  lb  r,  194  c,  of  which  50  are  m  c,  72  g  c 
and72tc.  Westlnghouse  system.  Brill  and  Steph- 
enson cars  (cable).  Allls  engines.  Pres.  &  Supt. 
Oden  Bowie,  Treas,  A.  B.  Clark,  Ch.  Engr.  A.  N. 
Connett.  Capital.  $1,000,000;  authorized,  $2,000,(00. 
Bonds,  $2,000,000.  Office,  Madison  Ave.,  extended. 
Electric  lines  In  process  of  change,  but  considered 
as  completed.       1  4 

Baltimore  Traction  Co.  (Includes  N.  Baltimore 
Pass.  Ry.,  Baltimore  &  Curtis  Bay  St.  R.  R.  Co.  and 
Baltimore  &  Powhatan  Ry.)  75  m,  of  which  25  are 
horse,  15  cable  and  35  elec,  5-414  g,  66,  78,  80  lb  gir- 
der and  T  r,  225  c,  of  which  100  are  h  c,  60  g  c,  30  m  c 
and  35  t  c,  831  h.  Westlnghouse  system.  Brownell 
and  Lewis  &  Fowler  cars.  Corliss,  Mcintosh  &  Sey- 
mour and  Westlnghouse  engines.  Pres.  F.  Brown, 
V.  Pres.  J.  S.  Hagerty,  Sec.  N.  H.  Johnson,  Treas. 
F.  S.  Hambleton,  Gen.  Man.  Wm.  A.  House,  Jr.,  Ch 
Engr.  F.  H.  Hambleton,  Elecn.  T.  A.  Cross.  Office, 
Druid  Hill  Ave.  Extension,  Clifton.       1  .  4 

Central  Ry.  Co.  Elec.  13  m,  5-434  g,  80  lb  tram  r,  40 
c,  of  which  30  are  m  c  and  10 1  c.  T-H  system.  Brill 
and  Stephenson  cars.  Mcintosh  &  Seymour  engines. 
Pres.  G.  Blaklstone,  Treas.  N.  H.  Bell,  Supt.  J. 
Hopps,  Ch.  Engr.  J.  Burnett,  Elecn.  Conway  Robin- 
son. Capital,  $300,000;  authorized  $3,000,000.  Bonds 
$700,000.  Office  503  E.  Preston  st.     1  4 

City  &  Suburban  Ry.  Co.  Elec.  (Includes  Union 
Pass.  Ry.,  York  Road  Ry.,  Baltimore,  Catonsville  & 
Elllcott's  Mills  Ry.  and  Hlghlandtown  &  Point 
Breeze  Ry.)  61  m,  5-434  g,  25,  45, 65  lb  T  and  girder  r, 
130  c  of  which  100  are  ni  c  and  30  h  c,  300  mu.  Gen. 
Elec.  system.  Brill,  Lewis  &  Fowler,  Laclede  and 
Stephenson  cars.  Mcintosh  &  Seymour  engines. 
Pres.  N.  Perin,  V.  Pres.  G.  C.  Jenkins,  Sec.  L. 
Fender,  Treas.  E  J.  Cross,  Gen.  Man.  J.  F.  Heyward, 
Ch.  Engr.  F.  H.  Sloan.  Capital,  $3,000,000.  Bonds, 
$1,430,000;  authorized  $3,000,000.        3  4 

Lake  Roland  Elevated  Ry.  Co.  Elec.  25.68  m  5-434  g, 
52, 66  T  and  Duplex  r,  42  c  of  which  39  are  m  c  and  3  t 
c.  T-H  and  Edison  systems.  Fowler,  Lewis  &  Fow- 
ler and  Pullman  cars.  Corliss  engines.  Pres.  J.  L. 
McLane,  V.  Pres.  R.  R.  Conklln,  Sec.  E.  H.  Bouton, 
Treas.  W.  C.  McHenry,  Gen.  Man.,  Supt.,  Pur.  Agt. 
&  Ch.  Engr.  L.  N.  Frederick,  Elecn.  W.  A.  McClel- 
land, Ch.  Engr.  of  Power  Station,  E.  Van  Gorder. 
Capital,  $1,000,000.  Bonds,  $1,000,000.  office,  Ro- 
land Park.     1  4 

BANGOR,  ME.— Bangor  St.  Ry.  (Owned  and 
operated  by  Public  Works  Co.)  Elec.  834  m,  4-834  g, 
35  lb  tram  &  T  r ;  25  c,  of  which  22  are  m  c  and  3  t  c. 
T-H  system.  Newburyport  cars.  Pres.  F.  M.  Laugh- 
ton,  Sec.  J.  R.  Mason,  Treas.  and  Gen.  Man.  J.  H. 
Cutler,  Supt.  Ry.  Dept.  J.  G.  Carroll,  Pur.  Agt.  J. 
H.  Green,  Chler  Eng.  J.  G.  Kimball.  Capital,  $200,- 
000.    Bonds,  $200,000.  4  4 

BANGOR,  PA.— Bangor,  Pen  Argyl  &  Water  Gap 
Ry.  Co. 

BATH,  ME.— Bath  St.  Ry.  Co.  Elec.  434  m*  4-834 
g.  50  lb.  T  r.  8  c,  of  which  6  are  m  c  and  2  t  c.  West- 
lnghouse system.  Lewis  &  Fowler  and  Newbury- 
port cars.  Ball  &  Wood  engines.  Pres.  A.  H.  Shaw, 
Sec.  C.  C.  Low,  Treas.  F.  H.  Twitchell,  Gen.  Man. 
A.  F.  Gerald,  Supt.  C.  E.  Gahan,  Elecn.  F.  Lord, 
Ch.  Engr.  of  Power  Station,  J.  C.  Humphries.    1  4 

BATON  ROUGE,  LA.— Baton  Rouge  Electric 
Ry  Co.,  5%  m.  Gen.  Elec.  system.  Pres.  B.  F. 
Meyer,  O.  P.  Steeli,  Treas.  W.  J.  Knox. 

BATTLE  CREEK,  MICH — Battle  Creek  Elec- 
tric Ry.  Co.  8.2  m,  4-834  g,  42  lb  tram  r;  18  c,  of  which 
8  are  m  c  and  10  t  c.  Short  system.  St.  Louis  cars. 
Williams  engines.  Receiver  E.  C.  Hlnman.  Capital, 
$100,000.  Bonds,  $110,000.  Office,  15  &  17  Annex 
Building.     1  4 

BAY  CITY,  MICH.— Bay  Cities  Consolidated 
Ry.  Co.  (Covering  Bay  City  and  West  Bay  City.)  23 
m,  of  which  2  are  horse  and  21  elec,  19  m  s,  4-834  g, 
45,  60  lb  tram  and  T  r,  65  c,  of  which  15  are  h  c,  32 
m  c,  14 1  c  and  4  flat  c,  20  h.  Edison  and  Westing- 
house  systems.  Brill,  Illinois  and  Stephenson  cars. 
Corliss  engines.  Pres.  W.  B.  McKlnley,  V.  Pres.  R. 
S.  Hunter,  Sec.  W.  S.  Hood,  Treas.  D.  Slack,  Gen. 
Man.  &  Pur.  Agt.  C.  C.  Rush,  Supt.  &  Elecn.  C.  L. 
Harry,  Ch.  Eng.  of  Power  Station  L.  Rodandsvllle. 
Capital  $900,000.  Bonds  $470,000.    *  1  4 

BAY  RIDGE,  MD.— Arundel  on  the  Bay  R.  R. 

(Operated  by  Chesapeake  &  Columbia  Investment 
Co.)  Steam.  2  m,  4-8)4  g,  30  lb  T  r,  4  c,  1  engine. 
Brill  cars,  Rhode  Island  loc.  Pres.  T.  W.  Smith,  V. 
Pres.  W.  P.  C.  Hazen,  Sec.  L.  Cavanaugh,  Treas.  N. 
H.  Shea,  Gen.  Man.  D.  D.  Stone,  Supt.  L.  Cava- 
naugh. Capital,  $100,000.  Office,  1st  and  Ind.  Ave., 
Washington,  D.  C.     1  4 


BEATRICE,  NEB.— Beatrice  Rapid  Transit  & 
Power  Co.  Elec.  6  m,  4-8)4  g.  3B,  52  lb  girder  &  T 
r,  8  c,  of  which  4  are  m  c  and  4  t  c.  Short  system 
Receiver  M.  C.  Steele,  Pres.  N.  N.  Brumback,  V. 
Pres.  C.  L.  Schell,  Sec.  L.  E.  Spencer,  Treas.  8.  K. 
Davis,  Supt.  G.  M.  Johnston.  Capital  $250,1)00. 
Office  Cor  Court  &  8th  Sts.        11  2 


BEAUMONT,  TEX.— Beaumont  St.  Ry.  Co.  2U 

m,  4-834  g,  25  lb  T  r,  3  c,  12  mu.  Pres.  G.  W.  Carroll 
V,  Pres.  W.  R.  Caswell,  Sec,  Treas.,  Gen.  Man.  & 
Pur.  Agt.  J.  H.  Rachford.  Capital,  $8,200;  author- 
ized $100,000.      1  4 


BEAVER  FALLS,  PA.— Beaver  Valley  Traction 
Co.  (Includes  Central  Electric  St.  R.  R  Co.  and  Col- 
lege &  Grand  View  Co.)  Elec.  9  m,  5-2  g,  45,  56,  72 
)b.  girder  &  T  r,  15  c,  of  which  12  are  m  c  and  3  t  c, 
T-H  system.  Brill  cars.  Buckeye  engines.  Pres. 
J.  M.  Buchanan,  V.  Pres.  T.  P.  Simpson,  Sec.  & 
Gen.  Man.  H.  P.  Brown,  Treas.  S.  P.  Stone.  Capital, 
$300,000.  Bonds,  $150,000.     1  4 

College  &  Grand  view  Electric  R.  R.  Co.  (Exten- 
sion of  Beaver  Valley  Traction  Co.)  1M  m,  1  %  m  s, 
5-2  g,  52  lb  girder  r,  2  m  c.  Westlnghouse  system. 
New  Castle  cars.  Hire  power  from  Beaver  Valley 
Traction  Co.  Pres.  C.  P.  Wallace,  V.  Pres.  G.  E. 
Smith,  Sec.  A.  R.  Leyda,  Treas.  J.  B.  Sherwood,  Gen. 
Man.  &  Supt.  J.  N.  Kimmlns,  Elecn.  F.  Mason.  Capi- 
tal, $15,000.  Office  1011  7th  Ave.     1  4 

BELLAIRE,  O  Bellalre,  Bridgeport  &  Martin's 

Ferry  St.  R.  R.  Co.   (See  Bridgeport,  O.) 

BELLEVILLE,  ILL.— Belleville  electric  R.  R. 
Co. 

BENSON,  NEB.  —  Benson  &  Halcyon  Heights 
Ry.  Co.  Elec.  2  m,  4-834  g,  20  lb  T  r,  2  m  c.  Westlng- 
house system.  Pres.  W.  H.  Crary,  Supt.  E.  H.  Cone 

8  3 

BEREA,  O.— Cleveland* Berea St.  Ry.  Co.  103^ m. 
10  m  s,  4-%%  g,  45,  56  T  and  girder,  r,  6  c,  of  which  6 
are  m  c  and  1  t  c.  2  h.  Pres.  &  Pur.  Agt.  C.  W.  D. 
Miller,  V.  Pres.  F.  T.  Pomeroy,  Sec.  &  Treas.  A.  H. 
Pomeroy,  Supt.  A.  W.  Bishop.  Capital,  $90,000  au- 
thorized, $150,000.   Bonds,  $73,000.  1  4 

BERKLEY,  VA.— The  Berkley  St.  Ry.  Co.  2 
m,  2  ms,  4-834  g,  20  &  42  lb  c.  b.,  &  T.  r,  7  c,  11  h, 
7  mu.  Jones  and  Stephenson  cars.  Pres.  T.  H. 
Synon,  Sec.  Treas.  &  Gen.  Man.  W.  Tlllotson. 
Capital,  $8,750;  authorized  $75,000.  Bonds  $9,000. 
1  4 

BIDDEFORD,  ME  Blddeford  &  SacoR.R.  Elec 

6  m,  4-834  g,  35  lb  T  r,  18  c,  of  which  4  are  4-wheel  box 

7  m  c  and  7  t  c.  T-H  system.  Jones  cars.  West- 
lnghouse engines.  Pres.  E.  H.  Banks,  Sec  Treas.  & 
Pur.  Agt.  Chas.  H.  Prescott,  Ch.  Engr.  of  Power  Sta- 
tion J.  Hunt,  Jr.  Capital,  $40,000.  Bonds,  $90,000. 
Office,  154  Main  st.        1  4 

BINGHAMTON,  N.  Y. — Blnghamton  R.  R.  CO. 
(Operates  all  roads  in  the  city)  27  m,  of  which  2  are 
horse  and  25  elec,  2134  m  s,  4-8=4  g.30.  50,  6234,  72)£, 
lb  T  and  girder  r,  80  c,  of  which  6  are  h  c  and.60 
m  c,  14  t  c,  18  h.  Edison  and  T-H  systems.  Ball  & 
Wood  engines.  Pres.  G.  T.  Rogers,  1st  V.  Pres. 
J.  Evans,  2d  V.  Pres,  J.  L.  Candfleld,  Sec.  C.  O. 
Root,  Treas.  J.  B.  Rogers,  Gen.  Man.  Supt.  &  Pur. 
Agt.  J.  P.  E.  Clark,  Ch.  Engn.  &  Ch.  Eng.  of  Power 
Station  H.  R.  Bowen,  Elec'n.  W.  Merritt.  Capital, 
$324,060;  authorized  $500,000.  Bonds,  $340,000.  Office, 
Power  Station.       1  4 

Court  st.  &  East  End  R.  R.  (Operated  by  Blng- 
hamton R.  R.  Co.) 

West  Side  St.  Ry.  Co.  (Operated  by  Blnghamton 
R.  R.  Co.) 

BIRMINGHAM,  ALA.  —  Birmingham   Ry.  & 

Electric  Co.  58  m,  of  which  43  are  steam,  and  15  elec 
4  834  g,  40-58  lb  T  &  Johnson  girder  r,  104  c.  of  which 
32  are  h.  c.  36  steam,  24  m.  c.  and  12 1.  c,  50  h.  T-H 
system.  Pres.  T.  T.  Hlllman,  V.  Pres.  &  Gen.  Man. 
R  Jemlson,  Sec.  &  Treas.  Jas.  A.  Stratton,  Supt.  J. 
B.  McClary.  Capital,  $1,900,000;  authorized,  $3,000,- 
000;  Bonds,  $927,000.   Office,  30S  20th  St.         1  4 

Bessemer  &  Birmingham  R.  R  Co.  (Owned  by 
Birmingham  Ry.  &  Elec.  Co.)  13)4  m,  4-8)4  g,  401b 
T.  r,  15  c.  of  which  10  are  8  wheel  box  and  5  8-wheel 
open,  4  frgt.  c,  5  steam  motors.  Pres.  T.  T.  Hlllman, 
V.  Pres.  &  Gen.  Man.  R.  Jemlson,  Sec.  J.  A.  Strat- 
ton, Supt.  J.  B.  McClary  Capital  $250,000.      4  4 

Birmingham  &  Forest  City  Dummy  St.  R.  R..  4  m, 
4-8)4  g.  38  lb.  r.,  2  dummies,  2  coaches.  Pres.  & 
Man.  E.  Eastman.  9 

East  Birmingham  Land  &  Ry  Co.,  10  m  7  m  s,  4-834 
g,  16  lb  T  r,  10  c  3  dummies.  Pres.  E.  T.  Martin, 
Sec  P.  Barnett,  Treas.  R.  M.  MulfortJ,  Supt.  J.  H. 
Helneke.  Capital  $1,022,800.  Bonds  $50,000. 

Highland  Ave.  &  Belt  R.  R.  Co.  29  m,  4-8)4  g,  40 
lb  T  r  and  14  pass,  c,  9  engines.  Pres.  F.  M.  Billing 
Treas.  &  Gen.  Man.  J.  London,  Supt.  F.  T.  Brad- 
ford, Aud'r  L.  F.  Worl,  Gen.  Frt.  Agt.  J.  E.  Scott. 
Capital  $1,000,000.  Office,  9  N.  20th  St.      9  2 

North  Birmingham  St.  R.  R.  Co.  5.75  m,  4  m  s, 
4-8)4  m.,  36  lb  r  8  c  4  dummies.  Pres.  E.  M.  Tutwller, 
Sec.  &  Treas.  M.  F.  Gorman.  Capital  $65,000. 


BLOOMFIELD,  N.  J.— Newark  &  Bloomfleld  R 
R.  (See  Newark,  N.  J.) 
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BLOOMINGTON,  ILL.— The  Bloomlngton  City 
Ry.  Co.  11  m,  11  m  s,4-8!^  g,  45,  47  lb  T  r,  25 
c,  of  which  15  are  m.  c.  and  10  t.  c.  Westlnghouse 
and  Short  systems.  St.  Louis  cars.  Buckeye  en- 
gines. Pres.  John  J.  Patterson,  V.  Pres,  Sec,  Treas. 
Gen.  Man.  &  Pur.  Agt.  W.  H.  Patterson,  Elecn.  D. 
Barclay,  Ch.  Engr.  of  Power  Station  C.  Magulre. 
Capital,  $600,000.   Bonds,  $209,000.  8 

BLOUNTSVILLE,  ALA  Blountsvllle  &  Ban- 
gor Dummy  Line  Co.  12%  m.  Pres.  A.  E.  Fields, 
V.  Pres.  W.  M.  Cole,  Sec.  J.  L.  Montgomery,  Treas. 
W.  M  Fennell,  Gen.  Man.  C.  Ternen,  Supt.  J.  A. 
B.  Lovett.     1  3 

BOISE  CITY,  IDAHO.— Boise  City  Rapid  Tran- 
sit Co.  Elec.  3  m,  4-8%  g,  35  lb  T  r,  2  m  c.  Edison 
system.  Brill  cars.  Pres.  G.  Alnslee,  V.  Pres.  D. 
Arnold,  Sec.  G.  E.  Gray,  Treas.  &  Gen.  Man.  G.  D. 
Ellis.  Capital  $56,000;  authorized  $200,000.  Office 
Main  St.        9  3 


BOONE,  IA  Boone  Electric  St.  Ry.  Light  & 

Power  Co.  \%  m,  3  g,  22  lb  Tr,  3  c.  9  h.  Pres.  L.  W. 
Reynolds,  V.  Pres.  D.  N.  De  Tar,  Sec.  Gen.  Man.  & 
Supt.  S.  T.  Stanneld,  Treas.  C.  E.  Rice.     1  4 

BOSTON,  MASS.- Boston  &  Chelsea  R.  R.  Co. 
(Leased  to  West  End  St.  Ry.  Co.  operated  by  Lynn  & 
Boston  Ry.  Co.)  4.154  m.  4-8%  g,  48-56  lb  girder  r 
Pres.  W.  G.  Whellden,  Treas.  &  Clerk.  John  H. 
Studley,  Jr.  Office,  81  Milk  st.  Capital  $121,000.  1  4 

Boston  &  Revere  Electric  St.  Ry.  Co.  4-30  m,  4- 
8%  g,  56  lb  T  r,  16  c,  of  which  6  are  4-wheel  open 
m.c.  and  10  are  4-wheel  open  t.c.  T-H  system.  Pres.  & 
Man.  Washington  G.  Benedict,  Sec.  &  Treas.  El- 
lery  L  Garfield.  Capital $50,000.        11  2 

East  Middlesex  St.  R.  R.  Co.  (Controlled  by 
Lynn  &  Boston  R.  R.  Co.)  18.31  m,  of  which  12.31 
are  horse  and  6  elec,  4-8%  g,  42,  70  lb  r,  48  c.  of 
which  39  are  h  c  and  9  m  c,  185  h.  T-H  system. 
Pres.  A.  P.  Breed,  Sec.  L.  P.  Arnold,  Treas.  D.  H. 
Sweetser,  Supt.  J.  E.  Sewell.  Capital,  $300,0uo. 
Bonds,  $225,000.  Office,  35  Congress  St.        1  4 

Lynn  &  Boston.  (See  Lynn,  Mass.) 

Maiden  &  Melrose  R.  R.  Co.  (Owned  by  West 
End  St.  Ry.  Co.)     3  4 

North  Shore  Traction  Co.  (See  Lynn,  Mass.) 

Somervllle  Horse  R.  R.  Co.  (Operated  by  the  west 
End  St.  Ry.  Co.)  5.4  m,  4-8%  g,  56  lb  r  Boston 
pattern.  Pres.  Joslah  Q.  Bennett,  Somervllle,  Treas 
&  Clerk,  J.  H.  Studley,  Jr.  Office,  81  Milk  st.  Cap- 
ital, $153,000.      1  4 

West  End  St.  Ry.  Co.  (Includes  Boston  &  Chelsea, 
Maiden  &  Melrose,  Somervllle),  254  m,  of  which  71 
are  horse  and  183  are  elec,  150  m  s,  4-8%  g,  50  to 
100  lb.  tram  &  girder  r,  2172  c,  of  which  826  are 
h  c,  1340  m  c.  2123  h.  T-H  system.  Brownell, 
Jones,  Pullman,  Newburyport,  etc.  cars,  Allls, 
Armington  &  Sims  and  Mcintosh  &  Seymour  engines. 
Pres.  S.  Little,  V.  Pres.  P.  Cummlngs,  Treas.  J. 
H.  Goodspeed,  Gen.  Man.  C.  S.  Sergeant,  Auditor, 
H.  L.  Wilson,  Pur.  Agt.  H.  P.  Woods,  M.  Mech.  L.  J. 
Hlrt,  Elecn.  R.  C.  Brown,  Ch.  Engr.  of  Power  Sta- 
tion C.  F.  Baker.  Capital,  $15,485,000  ;  authorized 
$16,400,000.  Bonds,  $6,250,000.  Office,  81  Milk  St. 
14 

Winnlslmmet  R.  R  Co.  Elec.  2.0153  m,  g,  70 
lb  girder  r,  T-H  system.  Pres.  T.  P.  Proctor,  Bos- 
ton, Mass.,  Treas.  &  Clerk,  E.  Francis  Oliver,  Bos- 
ton. Capital,  $50,000;  authorized,  $75,000.  Office 
32  Pemberton  St.  Leased  to  Lynn  &  Boston  Co.  5  3 


BOWLING  GREEN,  RY  Park  City  Ry.  Co. 

2%m,  2ms  5-0%  g,  30  lb  T  r,  7  c,  10  mu.  Brownell 
and  Stephenson  cars.  Pres.  J.  D.  McGoodwln,  V. 
Pres.  &  Gen.  Man.  J.  E.  Du  Bose,  Sec.  L.  R.  Porter, 
Treas.  C.  G.  Smallhouse,  Supt.  T.  J.  Smith.  Capital 
$50,000.    Bonds  $5,000.      5  4 

BRADDOCK,  PA.— Braddock  &  Turtle  Creek  St 
Ry.  Co.  Elec.  3.7  m,  5-2^  g,  40,  48%  lb  T  &  John- 
son girder  r,  6  m  c,  Westlnghouse  &  T-H  systems 
Pres.  J.  D.  Callery,  Pittsburgh,  Pa.,  Sec.  J.  C. 
Relily,  Pittsburgh,  Pa.,  Treas.  J.  W.  Taylor.  Capi- 
tal $62,000.   Bonds  $50,000.      7  2 

Braddock  Electric  Ry.  Co.  3%  m,  5-2J-6  g,  48J4  lb 
Johnson  girder  r,  5  m.  c.  Short  system.  Pres.  A.  L 
Sailor,  V.  Pres.  J.  P.  McKelv'ey,  Sec,  Treas.  &  Man. 
C.  F.  Ellis.  Capital,  $80,000;  authorized,  $100,000. 
Bonds,  $40,000.  Office,  Bell  Ave.        1  4 

BRADFORD,  PA  Bradford  &  Kendall  Ry.  Co 

1%  m,  4-8%  g,  35  lb  T  &  flat  r,  2  c,  5  h.  Pres.  &  Gen 
Man.  W.  S.  wales,  Sec.  &  Supt.  M.  F.  King,  Treas 

G.  S.  Wales.  Capital,  $12,000.       9  2 

BRANTFORD,  CAN  Brantford  St.  Ry.  Co.  6% 

m,  6J^  m  s,  4-8%  g,  40  lb  T  r,  10  c.  of  which  9  are  m  c 
and  1 1  c.  Gen.  Elec.  system.  Patterson  &  Corbln 
cars.  Waterous  engines.  Pres.  F.  Nlcholls,  V.  Pres. 

H.  P.  Dwlght,  Sec.  W.  S.  Andrews,  Gen.  Man.  &  Pur. 
Agt.  J.  T.  Madden,  Supt.  Elecn.  &  Ch.  Engr.  or 
Power  Station  J.  Mylln.        4  4 

BRIDGEPORT,  CONN.— Bridgeport  Traction 
Co.  (Controls  Bridgeport  Ry.,  Bridgeport  Horse 
R.  R.  and  East  End  Ry.  companies.)  19  m,  4  8^  g. 
30, 45,  66  ID  T,  c  b  &  s  b  r,  84  c,  435  h.  Brill,  Jones  and 
Stephenson  cars.  Pres.  &  Pur.  Agt.  N.  n.  Heft,  V. 
Pres.  E.  S.  Ward,  Sec  T.  L.  Watson,  Treas.  W. 
Scheerer,  Supt.  A.  Radel.  Capital  $2,000,000.  Bonds 
authorized  $780,000.     4  4 


The  East  End  Ry.  Co.  (Controlled  by  Bridgeport 
Traction  Co.)  6  m,  4-8%  g,  35  &  45  1b  Tr,  27  c,  of 
which  15  are  2-h.  and  12  l-h,  200  h.  Pres.  N.  H.  Heft, 
Treas.  W,  H.  Scheeier,  Supt.  T.  B.  Lashar.  Capital 
$42,550;  authorized,  $100,000.  Bonds,  $12,000.     5  3 


BRIDGEPORT,  O.— Bellalre,  Bridgeport  & 
Martin's  Ferry  St.  R.  R.  Co.  11%  m,  5-2  g,  63,  83  lb 
girder  r,  13  m  c  3  h.  T-H  system.  New  castle  cars. 
Buckeye  engines.  Pres.  J.  K.  Jolly,  V.  Pres.  P.  D. 
Nlcols,  Sec.  R,  T.  Howell,  Treas.  A.  K.  Leyda,  Supt. 
J.  G.  Ourey.  Capital,  $250,000.  Bonds,  $150,000. 
9  3 


BRISTOL,,  TENN  Bristol  Belt  Line  Ry.  Co. 

7  m,  4-8%  g,  35 lb  T  r,  7  c,  of  which  fwmc  and  2  t 
c.  Short  &  Edison  system.  Pres.  J.  L.  Stadelman, 
Sec.  &  Gen.  Man.  W.  A.  Stadelman,  Treas.  Aaron 
Ward  Morris.  Capital,  $250,000.  Bonds,  $75,000.  12  2 


BROCKTON,  MASS.— BrocKton  St.  Ry.  Co.  (in- 
cludes East  Side,  Brockton  &  Holbrook  and  Whit- 
man Rys).  35  m,  31  m  s,  4-8^  g,  35  40  &  45  lb  T  r; 
75  c,  of  which  49  are  m  c  and  26  are  t  c.  T-H  sys- 
tem. Brlggs,  Brill,  Jones,  Newburyport  and 
Stephenson  cars.  Ball  engines.  Pres.  G.  H.  Camp- 
bell, Treas.  A.  A.  Glasler,  Asst.  Treas.  H.  E.  Rey- 
nolds, Gen.  Man.  &  Pur.  Agt.  H.  B.  Rogers.  Elecn. 
E.  J.  Rauch,  Ch.  Engr.  of  Power  Station  E.  C.  Baker. 
Capital,  $250,000.  Bonds,  $500,000.  Office,  203  Main 
st.  1  4 

BROOKLYN,  N.  Y.— Atlantic  Avenue  R.  R. 
Co.  of  Brooklyn.  (Operates  Brooklyn,  Bath  & 
West  End  R.  R.  Co.  Controlled  by  Brooklyn  Traction 
Co.)  141  m,  22  m  s  4-8%  g,  90  lb  girder  r,  415  c.  West- 
lnghouse system.  Brownell  ana  St.  Louis  cars. 
Cooper-Corliss  engines.  Pres.  &  Gen.  Man.  B.  Nor- 
ton, Sec.  &  Treas.  W.  J.  Richardson,  Supt.  H.  R. 
Newkirk.  Pur.  Agt.W.  M.  Tobias.  Elecn.  F.  Silli- 
man,  Jr.  Capital,  $2,000,000.  Bonds  $4,500,000. 
Executive  office,  Franklin  Trust  Co.  Building,  Mont- 
ague St. ;  Supt's  office,  cor.  Atlantic  &  Third  aves. 
4  4 

Brooklyn  City  &  Newtown  R.  R.  Co.  Elec  21%  m, 
4-8%  g,  58-96  lb  girder  r,  256  c  of  which  108  are  m  c 
and  148 1  c  15  h.  Westlnghouse  system.  Brill,  Jones 
and  Stephenson  cars.  Westlnghouse,  Church,  Kerr 
&  Co.  engines.  Pres.  John  N.  Partridge,  V.  Pres. 
L.  Fitzgerald,  Sec.  &  Treas.  Duncan,  B.  Cannon, 
Supt.  John  L.  Helns.  Capital,  $1,000,000;  authorized 
$2,000,000.  Bonds,  $1,850,000.  General  office,  120 
Broadway.  Executive  office,  cor.  DeKalb  &  Central 
aves.         4  4 


Brooklyn  Elevated  R.  R.  Co.  34.7  m,  16.9  m  s,  4-8% 
g,  60  lb  T  r,  242  c,  76  locomotives.  Pres.  A.  Laden- 
burg,  V.  Pres.  A.  Barrett,  Sec.  &  Treas.  F.  Uhlmann, 
Gen.  Man.  &  Ch.  Eng.  O.  F.  Nichols.  Capital  $13,- 
283,600.  Bonds  $12,968,000.  Office,  31  Sands  st.  1  4 


Brooklyn  Heights  R,  R.  Co.  (Lessee  of  Brooklyn 
City  R.  R.  and  Brooklyn,  Queens  Co.  &  Suburban 
R.  R.,  and  controlled  by  Long  Island  Traction  Co.) 
245  m  of  which  56.1  are  horse,  187.8  elec. ,  and  1.1 
cable.  4-8%  g,  50  65  lb  tram  and  girder  r,  1,968  c  of 
which  1430  are  h  c.  421  m  c,  109  t  c  and  8  g  c'  4,9f0  h. 
Curtis,  Gen.  Elec.  and  Westlnghouse  systems.  Brill, 
Jones,  Pullman,  St.  Louis  and  Stepuenson  cars. 
Pres.  D.  F.  Lewis,  V.  Pres.  E.  W.  Bliss,  Sec.  &  Treas. 
C.  P.  Smith,  Gen.  Man.  W.  A.  H.  Bogardus,  Supt.  of 
cable  division  A.  Rogers,  Ch.  Engr.  M.  G.  Starrett, 
Ch.  Engr.  of  Power  station  C.  A.  Moore.  Capital, 
$200,000.  Bonds,  $250,000.  Office,  168  Montague  St.. 
4  4 


Brooklyn  City  R.  R.  Co.  (Leased  to  Brooklyn 
Heights  R.  R.  Co.)  Capital  authorized  and  issued, 
$6,000,000.   Bonds,  $3,925,000. 

Brooklyn,  Queens  Co.  &  Suburban  R.  R.  Co.  (in- 
cludes Broadway  Ferry  &  Metropolitan  Ave.  R.  R. 
Co.,  Broadway  R.  R.  Co..  Jamaica  &  Brooklyn  R.  R. 
Co.  Operated  by  Brooklyn  Heights  R.  R.  Co,  and 
controlled  by  Long  Island  Traction  Co.)  Pres.  C.  M. 
Englls,  V.  Pres.  C.  M.  Wicker,  Sec  H.  T.  Bragg, 
Asst.  Treas.  B.  J.  Mulltn,  Supt.  C.  E.  Harris,  Elecn. 
T.  M.  R.  Meikleham.  Capital  $2,000,000.  Office  21 
Broadway.        2  4 

Brooklyn  Traction  Co.  Pres.  J.  P.  llsley,  Sec.  & 
Treas.  O.  F.  Stevens.  Capital  $9,000,000.  Bonds  $3,- 
000,000.  4  4 


Coney  Island  &  Bklyn  R.R.  Co.  Elec  22  m,  of  which 
16  are  horse  &  6  elec,  45  &  60  lb  r,  4-8%  g,  115  c,  of 
which  40  are  box,  61  open  and  14  m.  c,  300  h,  T-H 
and  Edison  systems.  Pres.  H.  W.  Slocum,  Sec  & 
Treas.  E.  F.  Drayton  Supt.  D.  W.  Sullivan.  Office, 
cor.  Smith  &  Huntington  sts.  Capital,  $500,000.  4  ? 


Franklin  Ave.  R.  R.  Branch  of  Brooklyn  City  & 
Newtown  R.  R.  Co.  Elec.  9  m,  4-8^  g,  98  lb  girder 
r,  72  c,  of  which  40  are  4-wheel  box  and  32  are  4- 
wheel  open.  Westlnghouse  system.     8  3 


Kings  County  Elevated  R.  R.  Co.  19%  m,  9  m  s, 
4-8^  g,  6i),  70  lb  T  r,  138  c,  locomotives  43.  Pres.  J. 
Jourdan,  V.  Pres.  W.  Goodwin,  Sec.  H.  J;  Robinson, 
Treas.  J.  H.  Frothlngham,  Gen.  Man.  is,  Supt.  W.  T. 
Goundle.  Capital,  $3,250,000;  anthorlzed,  $500,000  per 
mile.  Bonds,  $7,188,700.  Office,  346  Fulton  st.  1  4 


Long  Island  Traction  Co.,  Pres.  D.  F.  Lewis,  V. 
Pres.  E.  W.  Bliss,  Sec  &  Treas.  C.  P.  Smith,  Gen. 
Man.  W.  A.  U.  Bogardus.  Capital  $30,000,000.  4  4 


Prospect  Park  &  Flatbush  R.  R.  Co.  3  m,  4-8%  g,  34 
lb  r,  4  box  c,  10  h.  Pres,  H.  W.  Slocum,  Sec.  &  Treas 
H.  W.  Slocum,  Jr.,  Supt.  D.  W.  Sullivan.  Office,  45 
Broadway.  Capital  $50,000.  4  2 

Van  Brunt  St.  &  Erie  Basin  R.R.  Co.  2]4  m,  4-8%  g,  45 
lb  s  b  r,  19  c,  41  h.  Pres.  Michael  Murphy,  Sec  & 
Treas.  Wyllys  Terry,  Supt.  T.  J.  Carey.  Capital 
authorized  and  issued,  $150,000.  Bonds,  $25,000. 
Offices,  264  Van  Brunt  st.     9  2 


BROWNSTOWN,  IND.— Brownstown  &  Ewlng 
St.  R,  R.  Co.  2  m,  5-4  g,  T  r,  1  c,  4  h,  2  mu.  Pres. 
&  Supt.  F.  Palk,  V.  Pres.  &  Sec.  W.  L.  Bryatt,  Treas. 
G.  H.  Hlnes  Capital,  $3,500;  authorized,  $5,000.  5  3 


BRUNSWICK,  GA  Brunswick  St.  R.  R.  Co. 

9  m,  4-8%  g,  48%  lb  T  and  girder  r,  15  c,  50  mu,  1%  m 
on  St.  Simon's  Island,  with  2  connecting  steamboat 
lines.  Stephenson  cars.  Owners.  A.  J.  Crovatt,  J. 
E.  Dubignon,  A.  H.  Lane.  W.  O,  Allison,  Gen.  Man. 
W.  E.  Recknagel.  Office,  Newcastle  st.  Capital, 
$200,000.         6  3 

BUFFALO,  ILL.— See  Mechanlcsburg,  111. 

BUFFALO,  N.  Y. — Buffalo  Railway  Co.  (Oper- 
ates Crosstown  Ry.)  125  m,  of  which  23  are  horse 
and  103  elec  75  m  s,  4-8%g,  62  lb  girder  r.  315  c,  of 
which  60  are  h  c,  185  m  c  and  100  t  c,  450  h.  T-H 
system.  Lake  Erie  engines.  Pres.  Henry  M.  Wat- 
son, V.  Pres.  &  Gen.  Man.  H.  H.  Llttell,  Sec.  <SZ  Treas. 
Joseph  S.  Baecher,  Supt.  F.  O.  Rusllng.  Capital, 
5,370,500;  authorized,  $6,000,000.  Bonds,  $6,500,000. 
Office,  178  Main  St.,  Buffalo.     1  4 

Crosstown  St.  Ry.  Co.  (Operated  by  Buffalo  Ry. 
Co.)  Elec.  52  m,  4-8^  g,  67  lb  girder  r,  60  m  c.  T-H 
system.  Pres.  &  Gen.  Man.  H.  H.  Llttell,  Sec  & 
Treas.  J.  S.  Baecher,  Supt.  F.  O.  Rusllng.  Capital, 
$1,500,000.   Bonds,  $1,500,000.         8  3 

Buffalo  &  Tonawanda  Electric  Ry.  Co.  6  m,  4-8% 
g,  45  lb  T  &  girder  r,  8  c,  ot  which  3  are  m  c  and  5  t  c 
T-H  &  Edison  systems.  Pres.  E.  H.  Butler,  V.  Pres 
M.  Nellany,  Sec.  &  Treas.  C.  M.  Howard,  Supt.  W.  J 
Voorhees.  Capital,  $125,000;  authorized  $250,000.  9  2 

Buffalo  &  Willlamsville  Electric  Ry.  Co.  (See 
Wllllamsville,  N.  T.) 

Buffalo,  Bellevue  &  Lancaster  Ry.  Co.  (See  Lan- 
caster, N.  Y.) 

Buffalo,  Kenmore  &  Tonawanda  Electric  Ry.  Co. 
5.99  m,  5.09  m  s,  4-8%  g,  56,  72%  lb  T  &  girder  r,  4  m 
c.  T-H  system.  Brill  cars.  Noye  Engines.  Pres. 
D.  F.  Callahan,  V.  Pres.  D.  F.  Mack,  Sec.  G.  H.  Frost, 
Treas.  J.  L.  Donovan,  Supt.  Pur.  Agt.  Ch.  Engr. 
Elecn.  &  Ch.  Engr.  of  Power  Station  H.  E.  Heller. 
Capital  $50,000.        1  4 

Buffalo,  North  Main  St.  &  Tonawanda  R.  R.  Co. 
Elec.  5%  m,  4-8kg,  t5-90  T  r,  3  m  c.  Edison  system. 
Brill  cars.  Pres.  L.  F.  W.  Arend,  V.  Pres.  D.  Gordon, 
Sec.  E.  G.  Hoag,  Treas.  B.  A.  Cook,  Supt.  &  Elecn.  J. 
W.  Towle.  Capital  $60,000.  Office  110  Franklin  st. 
4  4 

BURLINGTON,  IA. — Burlington  Electric  Ry. 
Co.  11  m,  10  m  s,  4-8%  g,  40  lb  T  r,  22  c,  of  which 
15  are  m  c  and  7 1  c.  Westlnghouse  system.  Steph- 
enson cars.  Westlnghouse  engines.  Pres.  F.  G. 
Jones,  V.  Pres.,  H.  C,  Garrett,  Sec,  E.  G.  Mclnnes. 
Treas.,  J.  M.  Jones,  Supt.  &  Pur.  Agt..  C.  D.  Jones. 
Capital,  $650,000.   Bonds,  $425,000.      4  4 

BURLINGTON,  VT  Wlnooski  &  Burlington 

St.  Ry.  Co.  6.38  m,  of  which  1.50  are  horse  and  4.88 
Elec.  4-8%  g,  50  lb  T  r,  17  c,  of  which  8  are  m  c  and 
9  h  c  and  t  c  24  h.  Gen.  Elec.  system.  Gilbert  cars. 
Pres.  Ellas  Lyman,V  Pres.  J.  A.  Powers,  Sec.  &  Treas 
W.  F.  Hendee,Supt.  T.  B.  Jones.  Capital,  $135,000; 
authorized.  $200,000.  Bonds,  $100,000.  Office,  186 
College  st.     8  3 


BUTTE,  MONT  Butte  Consolidated  Ry.  Co.  15 

m,  of  which  1V6  are  cable,  2  steam  and  13%  elec, 
4-8}^  g,  40  and  50  lb  T  r,  24  c,  of  which  5  are  steam,  4 
g  c,  10  m  c  and  5  t  c.  Edison  system.  Pres.  W. 
Bennett,  Sec.  &  Gen.  Man.  J.  R.  Wharton,  Treas. 
W.  A.  Clark.  Capital,  $500,000.  Office,  Main  & 
Park  sts.       5  4 


CAIRO,  ILL.— The  Delta  Electric  Co.  4  m,  4-8%  g 
45  lb  T  r,  6  c,  of  which  4  are  m  c  and  2  t  c.  Detroit 
system.  St.  Louis  cars.  Russell  engines.  Pres. 
W.  Kluge,  V.  Pres.  A.  Miller,  Sec  &  Gen.  Man.  H. 
Scuulze,  Treas,  H  Hasenjaeger.  Capital,  $150,000. 
Bonds,  $50,000.  Office  1010  Washington  av.     8  3 

CAMDEN,  N.  J.— Camden  &  Atlantic  R.  R.  Co 
Elec.  §y2  m,  4-9  g,  60  lb.  r,  18  motor  &  19  trail  c 
Pres.  G.  B.  Roberts,  V.  Pres.  Wm.  J.  Sewell,  Sec.  J 
R.  McClure,  Treas.  W.  Taylor,  Supt.  A.  O.  Dayton 
Office  233  S.  4th  St.,  Phlla.        7  1 

Camden,  Gloucester  &  Woodbury  Ry.  Co.  Elec. 
15  m,  5  g,  80  lb.  girder  r,  42  c,  of  which  12  are 
m  c  and  30  t  c.  Westlnghouse  system.  Lamokln 
cars.  Westlnghouse  engines.  Pres.  J.  Wlllard 
Morgan,  Sec.  T.  P.  Curley,  Treas.  W.  J.  Tompson, 
Engr.  J.  J.  de  Kinder,  Supt.  H.  M.  Royal.  Capital, 
$600,000.    Bonds,  $250,000.         9  3 
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Camden  Horse  K.  K.  Co.  Elec.  28^  m,  of  which 
11J£  are  horse  and  16 \  elec.  5  g.,  47,  52,  63)4  80  lb 
s-t>  Duplex  and  girder  r,  71  e,  of  which  28  are  h  c, 
26  m  c  and  18  t  c,  150  h.  Edison,  T-H  and  Westing- 
house  systems.  Brill,  Lewis  &  Fowler  and  Stephen- 
son cars.  Westlnghouse  and  Ball  engines.  Pres. 
Wm.  S.  Scull,  V.  Pres.  B.  C.  Reeve,  Sec.  Morris  W. 
Hall,  Treas.  G.  G.  Browning,  Supt.  S.  J.  Fenner. 
Capital,  $350,000.  Bonds,  $150,000.  Office,  307  Mar- 
ket st.     8  3 

CANANDAIGCA,  N.  v.— Canandalgua  Electric 
Lt.  &  K.  K.  Co.  2  m,  4-8^  g,  42  lb  girder  r,  6  c  of 
which  3  are  m  c  and  3  tc.  Gen.  Elec.  system.  Payne 
engines.  Pres.  M.  D.  Muriger,  Sec.  &  Treas.  H.  B. 
Ferguson,  Gen.  Supt.  &  Elecn.  C.  J.  Purdy.  Capital, 
$?0,000.     4  4 

CANTON,  O.— Canton  St.  Ry.  Co.  Elec.  6%  m 
4  g,  40  &  50  girder  &  T  r,  38  c,  of  which  24  are  m.  c 
aDd  14  t.  c.  Edison  system.  Pres.  &  Treas.  W.  A 
Lynch,  V  Pres.  R.  A.  Miller,  Sec.  A.  J.  TJnderhlll, 
Supt.  T.  R.  Catlln.  Capital  $300,000.  Office,  275  W. 
Tuscarawas  st.     3  4 

Lakeside  St.  R.  R.  Co.  Elec.  2)^  m,  4  g,  40  lb  T  r, 
12  c,  ol  which  6  are  m.  c.  and  6  t.  c.  Summer  line. 
Officers,  same  as  above.     3  4 

CAPE  MAY,  N.  J.— Cape  May,  Delaware  Bay  & 
Sewell's  Point  Electric  Ky.  Co.  6^  m,  4-m  g,  45  lb  T 
r,  16  c.  of  which  10  are  m  c  and  6  t  c.  Westlnghouse 
system.  Brill  and  Lamokin  cars,  Ball  engines.  Pres. 
G.  G.  Browning,  Sec.  &  Gen  Man.  J.  J.  Burleigh, 
Treas.  B.  C.  Reeves,  Supt.  J.  H.  Edmunds.  Capital, 
1150,000.  Bonds,  $150,000.  Office,  camden.     8  3 

CARBON  DALE.  PA  Carbondale  Traction  Co. 

Elec.  9.4  m,  5-2  g,  48.  50  lb  T  &  girder  r,  9  m  c.  Cur- 
tls  and  T-fl  systems.  Brill  and  New  Castle  cars. 
Frlck  engines.  Pres.  J.  W.  Aitken,  Sec.  Treas.  & 
Pur.  Agt.  M.  F.  Thompson,  Gen.  Man.  &  Elecn.  W.  F. 
Sadler,  Jr.,  Supt.  &  Ch.  Engr.  of  Power  Station  J. 
Dempsey.  Capital,  $150,000.  Bonds,  $160,000.  1  4 

CARTERVILLE,  MO. — Southwest  Missouri 
Electric  Ry.  Co.  (See  Webb  City.) 

CARTHAGE,  MO.- Carthage  Horse  Ry.  Co.  4}^ 
m,  3-6  g,  16-30  lb  T  r,  5c,  of  which  4  are  box  and  1 
open,  2h,  18  mu.  Pres.  J.  Guinney,  Sec.  J.  W.  Halli- 
burton, Gen.  Man.  &  Supt.  E.  A.  Sexton.  Capital 
$30,000.  Bonds  $10,000.  Office,  19  S.  Grant  st.    1  4 

CEDAR  RAPIDS,  IA — Cedar  Rapids  &  Marlon 
Ry.  Elec.  14  m,  4-8)^  g,  45,  58  lb  T  &  girder  r,  25c,  of 
which  18  are  m  c  and  7  t  c.  T-H  system.  American 
and  St.  Louis  cars.  Alils  engines.  Pres  P.  E.  Hall, 
V.  Pres.  W.  D.  Douglas,  Sec.  J.  S.  Ely,  Treas.  C.  H. 
Clark,  Supt.  F.  L.  Dlserens.       1     4  . 

CENTERVILLE,  IA — People's  St.  Ry.  Co.  1.6  m, 
3-8  g,  20  lb.  T  r,  2  4-wheel  box  c,  14  mu.  Robinson  & 
Hltt  cars.  Pres.  J.  R.  Wooden,  Sec.  &  Treas.  C.  R. 
Wooden.    Capital  $12,C0O;  authorized,  $25,000.    1  4 

CENTRAL1A,  ILL.—  Centralla  &  Central  City 
St.  Ry.  Co.  3K  m,  4-8)4  g,  25  ibT  r,  8  c,  14  mu.  Pres. 
S.  N.  Pierce,  V.  Pres.  J.  Grush,  Sec.  G.  P.  Duncan, 
Treas.  A.  Dunker,  Supt  H.  M.  Johnson.  Capital, 
$7,950;  authorized,  $10,000.      8  3 

CHAMPAIGN,  ILL.— TJrbana  &  Champaign  St 
Ry.Co.  (Lessee  of  Champaign  Rapid  Transit.)  Elec. 
9  m,  4-8)^  g,  4048  lb  T  r,  12  c.  of  which  6  are  m.  c. 
and6tc.  Westlnghouse  system.  Pres., Treas.  &Gen. 
Man.  B.  F  Harris,  Jr.,  Gen.  Supt.  H.  J.  Pepper. 
Capital,  $150,000.  Bonds,  $50,000.      11  2 

Champaign  Rapid  Transit  Co.  Leased  to  Urbana 
&  Champaign  St.  Ry.  Co.  Elec.  3  m,  4-8)4  g  50  lb.  T  r, 

3  m.  c.    Westlnghouse  system.  Capital,  $50,000. 

11  2 

CHARLESTON,  S.  C  Charleston  City  Ry.  Co. 

14%  m,  4-8%  g,  38  &  42  lb  c.  b.  r,  37  c,  153  h  and  mu. 
Stephenson  cars.  Pres.  &  Pur.  Agt.  Jno.  S.  Rlggs, 
Sec.  &  Treas.  Frank  F.  Whllden,  Supt.  John  Mohien- 
hoff.  Office,  4  Broad  st.     1  4 

Enterprise  R.  R.  Co.  16  m,  5  g,  30  &  40  lb  c  b  &  T  r 
35  c,  87  h,  16  mu.  Brill  and  Jones  cars.  Pres.  and 
Gen.  Man.  T.  W.  Passallalgue,  Sec.  &  Treas.  P.  J. 
Balaguer.  Capital,  $250,000;  authorized,  $500,000. 
Bonds,  $47,000.  Office,  Cor.  Shepard  and  Meeting 
Sts.        2  4 

Middle  Street  Sullivan's  Island  Ry.  Co.  2%  m,  4-8# 
g,  20  &  30  lb  T  r,  7  c,  14  mu.  Pres.  B.  Callaghan,  Sec 
&  Treas.  Frank  F.  Whllden,  Supt.  B.  Buckley 
Capital  $15,000.  Office  4  Broad  st.     1  4 

CHARLESTON,  W.  VA.— Charleston  St.  Ry.  Co 

4  m,  4-8)4  g,  35  lb.  s.  b.  r,  6  open  c,  7  h,  12  mu.  Sec 
E.  W.  Bridge,  Treas.  &  Gen.  Man.  J.  D.  Campbell 
Supt.  W.  B.  Carder.  Capital,  $50,000.  Bonds,  $10,000 
Office,  215  Kanawha  st.     3  2 

CHARLOTTE,  N.  C  Charlotte  St.  Ry.  Co.  Elec 

hii  m,  i-&%  g,  40-45  lb  T  &  girder  r,  9  c,  of  which  6 
are  m  c  and  3  t  c.  Edison  system.  Brill  cars.  Arm- 
lngton  &  Sims  engines.  Pres.  &  Treas.  E.  D.  Latta, 
V.  Pres.  E.  B.  Springs,  Supt.,  Pur.  Agt.  &  Elecn. 
L.  O.  Williams,  Auditor,  F.  A.  Savin.  Capital, 
$60,000.  Bonds  $100,000         1  4 

CHARLOTTESVILLE,  VA.— Charlottesville  & 
University  St.  Ry.  Co.  IX  m,  4-8%  g,  16  lb  T  r. 
6  c,  2  h,  18  mu.  Lewis  &  Fowler  cars.  Pres.,  Treas. 
&  Gen.  Man.  R.  P.  Valentine,  Sec.  Geo.  Perkins, 
Supt.  H.  D.  Porter.  Capital,  $10,000;  authorized, 
$100,000.    Bonds,  $22,000.         8  3 


CHATTANOOGA.TENN.— Chattanooga*  North 
Side  St.  Ry.  Co.  (Operates  North  Chattanooga  St. 
Car  line)  6%  m,  3  m  s,  4-8)4  g.  56  lb.  girder  &  T  r.  9 
c  of  which  3  are  h  c  and  6  t  c.  T-H  system.  Ste- 
phenson cars.  Armlngtou  &  Sims  engines.  Pres. 
&  Gen.  Man.  S.  R.  Read,  V.  Pres.  N.  E.  Barker,  Sec. 
&  Treas.  W.  H.  Hart,  Gen.  Man.  S.  R.  Read,  Supt. 
Pur.  Agt.  Elecn.  &  Ch.  Engr.  of  Power  Station  W.  C, 
Teas,  Ch.  Engr.  of  Power  Station  R.  C.  Henry.  Cap 
Hal,  $40,000.  Bonds,  $60,000.  Office  Read  Home.  2  4 

North  Chattanooga  St.  Car  Co.  (Operated  by  Chat- 
tanooga &  North  Side  St.  Ry.  Co).  3  m,  3  m  s,  4-8)4 
g,  56  lb  T  r,  3  m  c.  Edison  system.  Stephenson 
cars.  Pres.  T.  D.  Young,  Sec.  H.  C.  Beck,  Treas.  J. 
Orr,  Gen.  Man,  &  Ch.  Engr.  T.  J.  Nicholl,  Supt.  Pur. 
Agt.  Elecn.  &  Ch.  Engr.  of  Power  Station  W.  T.  Teas. 
2  4 

Chattanooga  &  Lookout  Mountain  Ry.  Steam  9  m 
4-8%  g,  60  lb  T  r.  Supt.  W.  T.  Corby.        2  4 

Chattanooga  Electric  Ry.  Co.  40  m,  4-8)4  g,  40,  63 
lb  T  &  girder  r,  36  c,  of  which  32  are  m  c  and  4  t  c 
T-H,  Detroit  &  Edison  systems.  Brill  and  Stephen- 
son cars.  Armington  &  Hlms  and  Taylor  engines. 
Pres.  Sec.  &  Treas.  W.  T.  Adams,  V.  Pres.  E.  Watklns 
Supt.  C.  J.  Gustaison,  Ch.  Engr.  of  Power  Station 
R.  G.  Williams,  capital  $1,500,000;  authorized  $1,500,- 
000.  Bonds,  $1,200,000.  Office  Richardson  Block.  2  4 

Chattanooga  Union  Ry.  Co.  dummy  line,  44  m 
4-8)4  g,  56  lb.  r,  59  c,  of  which  17  are  pass.  c.  and  42 
freight  c.  Gilbert  and  Chattanooga  Car  &  Foundry 
Co.  cars.  Baldwin  and  Rhode  Island  engines.  Pres. 
H.  S.  Chamberlain,  Sec.  &  Treas.  O.  L.  Hurlbut, 
Supt.  J.  R.  Shaler.  Capital,  $1,000,000.      6  3 

Incline  &  Narrow  Gauge  Ry.  Co.  3%  m,  of  which  3 
are  steam  and  X  incline  cable,  3  g,  35  lb  T  r.  Pres 
D.  Woodwoith,  V.  Pres.  H.  F.  Temple.  Gen.  Man.  H 
C.  Evans,  Supt.  T.  M.  Derickson.  Capital  $200,000. 
Office  Lookout  Mountain.        2  4 


CHESTER,  PA.— Chester  Traction  Co.  (controls 
all  lines  in  the  city.)  Pres.  S.  Dyer. 

Union  Ry.  Co.  (Operates  Chester  St.  Ry.  and  Ches- 
ter, Darby  &  Philadelphia  St.  Ry,)  30  m  30  m  s,  5-2)4 
g,  60-90  lb  Tand  girder  r,  40  m  c.  Westlnghouse 
system.  Brill  and  Lamokin  cars.  Wetherlll  engines. 
Pres.  S.  A.  Dyer.  Sec.  Treas.  &  Pur.  Agt.  J.  G. 
Dyer,  Gen.  Man.  &  Supt  J.  MacFayden,  Ch.  Engr.  & 
Ch.  Engr.  of  Power  Station  J.  Rostrom,  Elecn.  M. 
McDowell.  Capital,  $450,000.  Bonds,  $400,000.    1  4 

Chester  8t.  Ry.  Co.  (Leased  to  Union  Ry.  Co.)  7H 
m,  7)4  m  s,  5-2&  g,  60,90  lb  girder  r.  Capital  $150,000. 

1  4 

Chester,  Darby  &  Philadelphia  St.  Ry.  Co.  (Leas- 
ed to  Union  Ry.  Co.)  Elec.  8  m,  4-8)4  S,  20  m  c.  Pres. 

G.  C.  Hetzel,  consulting  Engr.  W.  E.  Clemens,  Wake- 
field, Mass.     5  3 

CHICAGO,  ILL  Chicago  City  Ry.  Co.  159.74 

m,  of  which  9S.21  are  horse,  34  97  cable  and  26.56 
elec,  79.87  m  s,  4-8%  g,  45-100  lb  girder  r,  1,763  c,  of 
which  700  are  open  c,  322  g  c,  61  m  c  and  680  box  c, 
3,000  h.  Own  cars.  Westlnghouse  system.  Pres. 
Geo.  H.  Wheeler,  1st  V.  Pres.  J.  C.  King,  2d  V.  Pres. 
E.  M.  Phelps,  Sec.  F.  R.  Greene,  Treas.  T.  C.  Pen- 
nington, Supt.  M.  K.  Bowen,  Pur.  Agt.  R.  L.  Garth, 
Elecn.  G.  W.  Knox,  Ch.  Engr.  of  Power  Station,  R.  G. 
Hill.  Capital,  $9,000,000.  Bonds,  $4,619,500.  Office, 
2,020  State  St.        3  4 

Calumet  Electric  St.  Ry.  Co.  Elec.  53  m,  so  m  s, 
4-8%  g,  78,  80  lb  girder  r,  106  c,  of  which  50  are  m  c 
and  56  t  c.  T-H  and  Detroit  systems.  American, 
Lamokin,  Pullman  and  St.  Louis  cars.  Ball  and 
Armington  &  Sims  engines.  Pres.  R  Berger,  Sec.  & 
Treas  H.  B.  White,  Gen.  Supt,  J.  Ollphant,  Jr.  Pur. 
Agt.  F.  D.  Rusllng.  Ch.  Engr.  R.  H.  Yeats,  Elecn.  H. 
McNulta,  Ch.  Engr.  of  PowerStation  W.  E.  Bevington. 
Capital,  $500,000.    Office,  Burnside  crossing.    4  4 

Chicago  North  Shore  St.  Ry.  Co  17  m,  8)4  m  s, 
4-8)4  g.  85  lb  Johnson  girder  r,  25  m  c.  Gen.  Electric 
system.  Pullman  oars.   Wheelock  engines.  Pres. 

D.  H.  Louderbach,  V.  Pres.  J.  L.  Cochran,  Sec. 
Howard  AbeL        8  3 

Chicago  General  St.  Ry.  Co.  (includes  West  & 
South  Towns  St.  Ry.  Co).  Elec.  11%  m,  4-8%  g,  80 
lb  girder  r,  5  m  c.  Sperry  system.  Pullman  cars. 
Siemens  &  Halske  generators.  Pres.  L.  E.  McGann, 
V.  Pres.  C.  L.  Bonney,  Sec.  &  Treas.  L.  C.  Bonney. 
Capital  $500,000;  authorized  $3,000,000.  Bonds 
$200,000.  Office  1032  Lawndale  Ave.         1  4 

Chicago  Pass.  Ry.  Co.  27  m,  4-8J4  g,  52  &  60  lb  r, 
113  c,  480  h.  Pres.  &  Gen.  Man.  J.  B.  f  arsons,  Sec.  & 
Treas.  Geo.  L.  Webb.  Leased  to  West  Chicago  St 
R.  R.  Co.  Office,  89  W.  Washington  St.        1  4 

Cicero  &  Proviso  St.  Ry.  Elec.  27  m,  4-8)4  g,  60  lb 
Johnson  girder  r,  54  c,  of  which  43  are  m  c  and  11  t 
c.  Edison  system.  American,  Pullman  and  St. 
Charles  cars.  Armington  &  Sims,  Bullock  and  Frlck 
engines.  Pres.  &  Gen.  Man.  G.  Butters,  V.  Pres. 

E.  A.  Cummlngs,  Sec.  F.  E.  Ballard,  Treas.  H. 
Coombs,  Supt.  J.  T.  Hughes,  Pur.  Agt.  D.  W.  Coan, 
Elecn.  W.  C.  Fuchs,  Ch.  Engr.  of  Power  Station,  P. 
Miller.  Capital  stock,  $1,000,000.  Bonds,  $800,000. 
Office,  Oak  Park.  1  4 

Lake  Street  Elevated  R.  R.  Co,  16)4  m,  8  ms, 
5.8)4  g.  71  lb  T  r,  125  c,  25  loc.  Gilbert  cars.  Rhode 
Island  locomotives.    Pres.  J.  A.  Roche,  V.  Pres. 

H.  P.  Thompson,  Sec.  O.  W.  Brewer,  Treas.  I.  H. 
Witbeck.  Gen.  Man.  M.  H.  Aloerger,  Supt.  F. 
Hedley,  Pur.  Agt.  H.  V.  De  Hart,  Ch.  Engr.  R.  J. 
Sloan.  Capital  $10,000,000.  Bonds  $4,000,000.  Office 
Security  Building.  1  4 


North  Chicago  St.  R.  R.  Co.  88  m,  ol  which  65 
are  horse,  17  cable  and  1  elec,  4-8%  g,  66)4  lb  girder  r, 
749  c,  of  which  570  are  h  c  and  t  c,  177  g  c  and  2  m  c. 
1,300  h.  Love  system.  American,  Brownell,  and 
Stephenson  cars.  Eraser  &  Chalmers  engines.  Pres. 
Chas.  T.  Yerkes,  1st  v.  Pres.  W.  F.  Furbeck,  2d  V. 
Pres.  Gen  Man.  &  Pur.  Agt.  J.  M.  Roach,  Sec.  & 
Treas.  J.  W.  Helm,  Supt.  Fred  L.  Threedy,  Asst. 
Supt.  E.  W.  Sherman,  Ch.  Engr.  S.  Potls,  Ch.  Engr. 
of  Power  Station  W.  W.  Roach.  Capital,  $5,500,000; 
authorized,  $10,000,000.  Bonds,  $3,000,000.  Office, 
444  N.Clark  st.       1  4 

South  Chicago  City  Ry.  Co.  Elec.  30  m,  16  m  s, 
4-8%  g,  75, 85  lb  girder  r,  91  c,  of  which  51  are  m 
c  and  40  t  c.  Edison  and  Westlnghouse  systems. 
Brownell,  Pullman  and  St.  Louis  cars.  Allls  en- 
gines. Pres.  D.  F.  Cameron,  V.  Pres.  D.  M.  Cum- 
mlngs, Sec,  Treas.  &  Pur.  Agt.  O.  S.  Galther,  Supt. 
R.  D.  Rowe,  Ch.  Engr.  C.  W.  Thlel.  Capital,  $1,- 
200,000.  Bonds,  $l,200,000.Offlce,  Chicago.     1  4 

West  Chicago  St.  R.  R.  Co.  (includes  Chicago 
Pass.  Ry.)  185  m,  of  which  151  are  horse  and  34  cable, 

4-  8)4  g,  43-90  lb  flat  &  girder  r,  1,815  c,  of  which  1,475 
are  h  c,  225  t  c  and  200  g  c,  4,025  h.  Pres.  Chas.  T. 
Yerkes,  V.  Pres.  &  Gen.  Man.  John  B.  Parsons. 
Sec  &  Treas.  G.  A.  Yutlle,  Asst.  Sec.  &  Treas.  L.  S. 
Owsley,  Supt.  C.  F.  Nagel,  Pur.  Agt.  E.  A.  Blod- 
gett.  Capital,  $12,000,000.  Office  of  Pres.  &  Supt. 
89  W.  Washington  st.        9  3 

CHILLIC  OTHE,  ILL.—  People's  Street  Ry.  Co 
3%  m,  4-8)4  g,  16,  20, 25  lb  T  r,  6  c,  12  mu.  Lessee  & 
Gen.  Man.  J.  Klnloch.  Capital,  $8,000.  1  4 

CHILLICOTHE,  O  Chilllcothe  Electric  Ry.  & 

Lighting  Co.  4#  m,  4-8%  g,  60  lb  T  r,  13  c,  of 
which  8  are  m  c  and  5 1  c.  T-H  and  Edison  systems. 
Pres.  M.  Cahll,  Treas.  William  Poland,  Receiver  s, 
Gen.  Man.  A.  H.  Reutlnger.  Capital  $100,000. 
Bonds,  $100,000.        8  3 

CINCINNATI,  O.— Cincinnati  Inclined  Plane  Ry 
Co.  Elec.  16  m.  1920  ft.  of  which  are  cable  and  16  m 
elec  5-2%  g,  56, 58%,  63  lb.  girder  r,  42  c,  of  which  40 
are  m.  c.  and  2  Incline  plane  cable,  5  h.  Edison 
system.  Pres.  H.  H.  Littell,  V.  Pres.St.  John  Boyle, 
Sec  J.  M.  Doherty,  Gen.  Man.  H.  P.  Bradford.  Capi- 
tal, $725,000;  authorized,  $1,000,000.  Bonds,  $500,000. 
4  4 

Cincinnati  St.  Ry.  Co.  Elec,  cable  and  horse.  139H 
m,  8  m  cable,  60  electric,  5-2  g,  42-52  lb  tram  and 
Johnson  r,  370  c  of  which  91  are  m  c,  36  grip,  72 
t  c  70  open.  T-H  system.  1,200  to  1,500  h.  Pres. 
&  Gen.  Man.  John  Kllgour,  Sec.  Jas.  A.  Collins, 
Treas.  R,  A.  Dunlap,  Gen.  Supt.  Jno.  Harris,  Pur. 
Agt.  A.  G.  Starr,  Elec.  Engr.  B.  L.  Kllgour.  Mech. 
Engr.  B.  L.  Baldwin,  Supt.  of  Machinery  H.  C.  Rolf, 
Audr.  W.  R.  Avery.  Office,  2d  floor  Apollo  bldg. 
14 

Mt.  Adams  &  Eden  Park  Inclined  Ry.  Elec.  25  m 
of  which  8  are  cable  and  17  elec,  5-2%  g,  52-100  lb  r 
160  c,  of  which  32  are  g  c,  50  m  c  and  78 1  c  T-H  sys- 
tem. Brill,  Laclede,  Pullman  and  Stephenson  cars. 
Pres.  John  Kllgour,  Sec,  &  Treas.  James  A. 
Collins,  Pur.  Agt.  &  Auditor,  A.  G.  Starr,  Supt.  John 
C.  Weaver.  Office,  5th  &  Walnut,  sts.    3  3 

Mt.  Auburn  Cable  Ry.  Co.  8)4  m,  cable,  5-2  g,  56  lb 
girder  r,  42  c,  of  which  21  are  g  c.  &  21  tc.  Pres 
Henry  Martin,  V.  Pres.  R.Wurlltzer,  Sec  and  Treas 
A.  Hill  Supt.  G.  Levins.  Capital  $300,000;  author- 
ized, $600,000.  Bonds,  $370,000.  Office,  Highland  ave. 
&  Saunders  st.     8  3 

Pendleton,  Mt.  Lookout  &  E.  Walnut  Hill  Ry.  Co 
2  m,  6.2  g,  40  lb  T  r,  7  c,  of  which  2  are  dummy,  2 
m.  c.  and  3  t.  c.  T-H  system.  Pres.  &  Gen.  Man. 
C.  H.  Kllgour,  Sec.  Supt.  &  Pur.  Agt.  A.  H.  Meier, 
Treas.  C.  G.  Gove,  Elecn.  B.  Kllgour.  Capital  au- 
thorized $150,000.  Office  Station  C.     4  4 

Price  Hill  Inclined  Planes,  2  planes,  each  800  ft 

5-  6  g,  60  &  85  lb  T  r,  2  c  on  each  plane.  Pres.  M.  W 
Oliver,  Gen.  Man.  Rees  E.  McDuffie,  Sec  &  Treas 
Geo.  T.  McDuffie.  Capital,  $400,000.  Office,  Price  Hill 

4  4 

so.  Covington  &  Cincinnati.  (See  Covington,  Ky.) 

CITY  ISLAND,  N.  Y  Pelham  Park  R.  R.  Co 

3%  m,  3-6  g,  30-67  lb  T  and  s  b  r,  8  c,  of  which  6  are 
4-wheel  box  and  2  4-wheel  open,  15  h.  Pres.  H.  D. 
Carey,  V.  Pres.  W.  R.  Lamberton,  Sec.  &  Treas.  E.  N 
Anable,  Supt  Jesse  Titus.  Capital  $50,000.  office. 
City  Island,  N.  Y.,  and  16  &  18  Exchange  Place,  New 
York  City.        1  4 

CLARKSVILLE,  TENN. — Clarksville  St  Ry 
Co.  4  2  m,  4-8  g,  18  lb  T  r,  7  c,  82  mu.  Pres.  W.  M 
Danial,  V.  Pres.  F.  P.  Gracey.  Sec.  J.  P.  Polk,  Supt. 
T.  A.  Small.  Brownell  and  Stephenson  cars.  Capital 
$16,500.  Bonds,  $11,000.    Office,  211  S.  10th  St.   4  4 

CLEVELAND,  O.— Cleveland  City  Ry.  Co.  (In. 
eludes  Woodland  Ave.  &  West  Side  R.  R.,  Superior 
St.,  Payne  &  Lexington  Ave.  and  St.  Clair  st.  lines.) 
72  m,  of  which  19  are  cable  and  53  elec.  82-98  lb. 
girder  r,  346  c.  of  which  47  are  g.  c.  140  m.  c.  and  159 
t  c.  Westlnghouse  and  Short  systems.  Brill  and 
Jones  cars.  Globe  engines.  Pres.  M.  A.  Hanna,  V. 
Pres.  F.  De  H.  Robison,  Sec.  &  Pur.  Agt.  J.  B.  Hanna, 
Gen.  Supt.  George  G.  Mulhern.  Capital,  $7,000,000. 
Bonds  $2,000,00u.  Office,  Western  Reserve  Bldg.  4  4 

Cleveland  Electric  Ry.  Co.  120  m,  4-8)4  S,  62-98  lb 
girder  r,  482  c,  of  which  240  are  m  c  and  242  t  c. 
General  Electric  and  Steel  Motor  systems.  Brill 
and  Jones  cars.  AUis  engines.  Pres.  H.  E. 
Andrews,  V.  Pres.  H.  A.  Everett,  Sec  R.  A.  Harman, 
Asst.  Sec.  L.  E.  Bellstein,  Treas.  J.  Parmelee,  Elecn. 
&  Pur.  Agt.  C.  W.  Wason,  Gen.  Supt.  J,  J.  Stanley. 
Capital  $12,000,000.  4  4 
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East  Cleveland,  Euclid  &  Wlckllffe  St.  Ry.  Co. 
Elec.  3  m,  4-8^a  g,  52  lb  girder  r,  4  c  of  which  2  are  m 
c  and  2  t  c.  Edison  system.  (Same  officers  as  Cleve- 
land Elec.  Ry.  Co.)       4  4 

Lake  View  &  East  Cleveland  St.  Ry.  Co.  Elec.  12.68 
m.  4-8^  g,  52  lb  girder  r,  8  c,  of  which  4  are  m  c  and 
4  t  c.  Edison  system.  (Same  officers  as  Cleveland 
Elec.  Ry.  Co.)       4  4 

CLEVELAND,  TENN.— Cleveland  St  Ry.  Co.  2 
m,  4-9  g,  32  lb.  T  r,  2  4-wheel  box  c,  4  mu.    Pres.  L 

D.  Campbell,  Sec.  &  Treas.  L.  L.  Harle,  Supt.  J.  T 
Johnston.  Capital  $4,000.     6  3 

CLINTON,  IA.— Lyons  &  Clinton  Horse  R.  R.  Co. 
(See  Lyons.) 

State  Electric  Co.  14  m,  of  which  2  are  horse  and 
12  elec.  4-S)6  g,  45,  54  lb  girder  &  T  r,  20  c,  of  which 
2  are  h  c  12  m  c  and  6  t  c,  6  h,  4  mu.  T-H  and 
Westlnghouse  systems.  Pullman  cars.  Ideal  en- 
gines. Pres.  E.  C.  Walsh,  V.  Pres.  D.  Langan,  Sec. 
C.  C.  Coan,  Treas.  A.  L.  Stone,  Gen.  Man.  J.  P.  Cai- 
man, Supt.  W.  H.  Calnan.    Capital,  $500,000.  9  3 

CLINTON,  MASS.— Clinton  St.  Ry.  Co.  Elec. 
2)6  m,  4  8%  S-  58  lb  T  r,  2  m  c.  Pres.  H.  Parker,  V. 
Pres.  H.  A.  Wallls,  Sec.  W.  R.  Dane.  Treas.  A.  J. 
Wltherall,  Auditor,  B.  F.  Wallace.  Capital  $30,000. 
9  3 

CLINTON,  MO.— Clinton  St.  Ry.  Co.  3  m,  4  g 
Z  T  &  crescent  r,  5  c,  8  mu.  Pres.  A.  P.  Froweln, 
V.  Pres.  J.  T.  Ruffln,  Sec.  &  Treas.  H.  P.  Paris,  Supt. 
G.  C.  Haysler.  Capital,  $12,000.      4  4 

COLORADO  SPRINGS,  COLO. —  Colorado 
Springs  Rapid  Transit  Ry.  Co.  Elec  28  m,  4-8U  g, 
30  lb  T  r,  42  c,  of  which  25  are  m.  c  and  17  t.  c.  Edi- 
son system.  Pullman  and  Woeber  cars.  Prick 
and  Reynolds  Corliss  engines.  Pres.  P.  L.  Martin, 
V.  Pres.  E.  J.  Eaton,  Sec.  &  Treas.  A.  L.  Lawton, 
Gen.  Man.  &  Auditor,  A.  A.  McGovney,  Supt.,  Pur. 
Agt.  &  Elecn.  D.  L.  Macaffree,  Ch.  Engr,  of  Power 
Station  C.  Bibb.  Capital,  $500,000.  Bonds,  $350,000.  4  4 

COLUMBIA,  PA.— Columbia  &  IronvlUe  St.  Ry. 
Pass.  Co.  (Operated  by  Columbia  Traction  Co.) 
8  m,  4  ms,  5-2)6  g,  56  lb  girder  r.  4  m  c.  Westing- 
house  system.  Brill  cars.  Ball  &  Wood  and  West- 
lnghouse engines.  Pres.  W.  B.  Given,  Sec.  Gen. 
Man.  Supt.  &  Pur.  Agt.  F.  S.  Given,  Treas.  J.  Jan- 
son,  Ch.  Engr.  E.  N.  Smith,  Elecn.  J.  Cramen.  Ch. 
Engrs.  of  Power  Station  F.  Lawlor  and  J.  Hughes. 
Capital.  $75,000:  authorized,  $100,000.  Bonds,  $75,000. 
Office  224  Locust  ave.       1  4 

Columbia  &  Donegal  Ry.  Co.  (Operated  by  Colum- 
bia Traction  Co.)  7  m,  5-2J^  g,  56  lb  T  &  girder 
r,  4  m  c.  Westlnghouse  system.  Lamokln  cars. 
Westlnghouse  engines.  Pres.  W.  B.  Given,  Sec.  & 
Gen.  Man.  P.  S.  Given,  Treas.  H.  L.  Haldeman. 
Capital,  $75,000.        9  3 

COLUMBIA,  S.  C— Columbia  Electric  St.  Ry. 
Light  &  Power  Co.  Elec.  21  m,  4-8^  g,  48  lb  T  r, 
6  m  c.  Short  system.  Pres.  S,  Gen.  Man.  J.  Q. 
Marshall,  V.  Pres.  W.  A.  Clark,  Sec.  W.  G.  Chllds, 
Supt.  A.  Wallace.  Capital,  $50,000.  Office,  85  Gervais 
st.  Changing  to  elec.  6  3 

COLUMBUS,  G  A. —Columbus  R.  R.  Co.  17  m,  of 
which  5  are  horse  and  12  steam,  4-8)6  &  4-9  g,  25  &  40 
lb  T  r,  27  c,  of  which  9  are  dummy  and  is  h.  c,  10  h 
50  mu.  Brill  cars.  Porter  engines.  Pres.  s.  Ch. 
Engr.  J.  F.  Flournoy,  Sec.  &  Treas.  Cliff  B.  Grimes, 
Supt.  J.  H.  Henderson.  Capital,  $25,000.  Bonds 
$100,000.     4  4 

North  Highlands  R.  R.  Co.  Elec.  3#  m,  4-8)6  g,  45 
lb  T  r,  6  c,  of  which  3  are  m  c.  and  3 1  c.  T-H  system. 
Brill  and  Ellis  cars.  Armlngton  &  Sims  engines. 
Pres.  &  Gen.  Man.  S.  A.  Carter,  V.  Pres.  E.  J.  Rankin, 
Sec.  &  Treas,  R.  Browne,  Supt.  P.  E.  Knapp.  Capital 
$31,000;  authorized,  $200,000.  Office.  Front  St.    4  4 

COLUMBUS,  IND.— Crump's  St.  Ry.  7  m,  of 
which  a  m  is  horse  and  6J^  elec,  4-8)6  g,  30  lb  T  r,  9  c 
of  which  1  is  h  c,  4  m  c  and  4  t  c.  American  Car  Co. 
and  Brownell  cars.  Ide  engines.  John  S.  Crump, 
proprietor;  Man.  R.  F.  Gottschalk,  Supt.  J.  W. 
Crump,  Jr.     1  4 

COLUMBUS,  MISS.  — Columbus  St.  Ry.  & 
Power  Co.  Dummy.  2  m,       g,  40  lb  T  r,  2  c.  Pres 

E.  Cahn,  Sec.  &  Gen.  Man.  C.  E.  Rodenburg,  Treas.  R 
T.  Williams.  Capital,  $25,000.        9  2 

COLUMBUS,  O.— Columbus  St.  Ry.  Co.  (Oper- 
ates Glenwood  &  Greenlawn  St.  Ry.)  Elec.  55  m, 
34  m  s,  5-2  g,  52-93  lb  T  &  girder  r,  150  c,  of  which  120 
are  m  c  and  :io  t  c.  T-H  system.  Brill,  Brownell 
and  Stephenson  cars.  Buckeye  and  Mcintosh  &  Sey- 
mour engines.  Pres.  E.  McMlllln,  1st  V,  Pres.  Treas. 
&  Gen.  Man.  E.  K.  Stewart,  2d  V.  Pres.  R.  E.  Shel- 
don, Sec.  P.  V.  Burlngton,  Gen.  Supt.  Pur.  Agt.  & 
Elecn.  W.  F.  Kelly.  Ch.  Engr.  of  Power  station  F. 
Nusbaum.  Capital,  $3,000,000.  Bonds  $3,000,000. 
Office  12  N.  High  St.      1  4 

Glenwood*  Greenlawn  St.  Ry.  Co.  (Operated  by 
Columbus  St.  Ry.  Co.)  Elec.  5  m,  5-2  g,  5-2  g,  45  lb 
girder  &  T  r,  14  c,  of  which  8  are  m.  c.  and  6  t.  c 
Edison  ana  Westlnghouse  systems.       8  3 

Worthington,  Cllntonvllle  &  Columbus  St.  Ry, 
Co.  4  m,  5-4  g,  45  lb.  T  r,  2  m  c.  Westlnghouse  sys- 
tem. Brill  cars.  Pres.  O.  W.  Aldrlch,  v.  Pres.  D. 
II.  Welling,  Sec.  Supt.  &  Pur.  Agt.  R.  M.  Weaver, 
Treas.  H.  C.  Cooke.  Capital,  $22,000;  authorized 
$40,000.  Office  11  Wesley  Block        2  4 


CONCOKU,  N.  C—  Concord  Ry.  Co.  Steam.  2.65 
m,  48)6  g,  40  lb  T  r,  3  c.  Owned  by  J.  P.  Allison,  A. 
B.  Young  and  W.  M.  Smith. 

CONCORD,  N.  II.  — Concord  St.  Ry.  Co.  Elec 
10)6  m.  3  g,  35, 45  &  50  lb  T  r,  24  c,  of  which  18  are  m  c 
and  6  t.  c.  T-H.  system.  Rollins  and  Swampscott 
engines.  Pres.  J.  H.  Albln,  Sec.  N.  E.  Martin,  Treas. 
A.  B.  Cross,  Supt.  H.  E.  Chamberlin,  Elecn.  D.  W. 
White.  CapltaL  $100,000;  authorized  $150,000.  Bonds 
$85,000.  Office,  Main  st.       4  4 

CONEY  ISLAND,  N.  Y. — Sea  View  R.  R.  Co 
Elevated.  2.3  m,  1  m  a,  4-8)6  g,  56  lb  T  r,  7  c,  7 
locomotives.  Brill  and  Felgel  cars.  Baldwin  en- 
gines. Pres.  F.  A.  Schroeder,  Sec.  Gen.  Supt.  & 
Pur  Agt.  W.  PInley,  Treas.  I.  M.  Bonn.  Capital, 
$191,000;  authorized  $260,000.  Bonds  $27,500.  Office, 
Platbush.     1  4 


CONNELLSVILLE,  PA. — Connellsvllle.  New 
Haven  &  Lelsenrlng  St.  Ry.  Co.  Elec.  4%m.  4%  m  s, 
5  Z%g,  52  lb.  girder  r  7  m.  c.  Edison  &  Westlnghouse 
systems.  Brill  cars.  Taylor  engines.  Pres  J.  D. 
Prlsbee,  Sec.  J.  K.  Ewlng,  Jr.,  Treas.  E.  T.  Norton, 
Supt.  Pur.  Agt.  Cn.  Engr.  &  Elecn.  J.  L.  Gans,  Ch. 
Engr.  of  Power  Station  D.  S.  Parnwalt.  Capital, 
$70,000;  authorized,  $100,000.  Bonds,  $30,000.     1  4 

CORPUS  CHRISTI,  TEX. —  Corpus  Chrlatl 
mprovement  Co.  Dummy.  6)6  m,  4-8)6  g,  30  lb  T  r 
4  c,  2  steam  motors.  Pres.  E.  H.  Ropes,  V.  Pres 
J.  M.  Ropes,  Sec.  W.  B.  Newkirk,  Treas.  &  Supt 
H.Keller.  Capital, $100,000.  2  3 

Gussett  St.  Ry.  4  m,  4-8)6  g,  25-30  lb  T  r,  6  c,  16 
mu.  Proprietor,  N.  Gussett.  Capital  $25,000,  9  1 

CORSICANA,  TEX.— Corslcana  St.  Ry.  Co.  4% 
m,  4-8)4  g,  16  lb  T  r,  6  c,  28  mu.  Pres.  &  Gen.  Man 
B.  G.  McKle,  V.  Pres.  J.  E.  Whiteside,  Sec.  &  Treas 
W.J.  McKle.  Capital,  $50,000.        5  3 

CORTLAND,  N.  Y.— Cortland  &  Homer  Horse  R.K 
Co.  4.1  m,  4-8J^  g,  25-30  lb  flat  &  T  r,  8  c,  of  which  4 
are  box  and  4  open,  26  h.  Pres.  C.  H.  Garrison,  V. 
Pres.  S.  E.  Welch,  Sec,  Treas.,  Gen.  Man.  &  Supt.  L. 
D.  Garrison.  Capital,  $40,000.  Office,  19  Main  St.  1  4 

CORVALLIS,  ORE.— The  CorvaUlS  St.  Ry.  Co. 2 
m,  2  m  s,  3-6  g,  30  lb.  steel  T  r,  2  box  c,  2  h.  Pres. 
Gen.  Man.  Supt.  &  Pur.  Agt.  M.  W.  Wlklns,  Sec.  M. 
O.  Wilklns,  Treas.  M.  G.  Wllkins.  Capital.  $50,000; 
authorized.  $60,000.  Bonds,  $10,000.       1  4 

COTTAGE  CITY,  MASS.— Cottage  City  St.  Ry 
Co.  5  m,  4-8)6  g,  40  lb  T  r,  10  c.  Briggs  and  Ellis  cars. 
Pres.  W.  C.  Van  Derllp,  V.  Pres.,  Sec.  &  Gen.  Man. 
W.  A.  Boland,  Supt.  H.  S.  Kemp.  Capital,  $15,000; 
authorized,  $25,000.  Office  of  Gen.  Man.  610  Ex- 
change Bldg,  Boston.        9  3 

COTTONWOOD  FALLS,  KAN. — Consolidated 
St.  Ry.  Co.  1)6  m,  3-6  g,  36  T  lb  steel  T  r,  2  4-wheel 
box  c,  5  h,  3  mu.  Pres.  H.  S.  P.  Davis,  V.  Pres.  W. 
Adare,  Sec.  E.  W.  Tanner,  Treas.  C.  J.  Lantry,  Supt. 
N.  P.  Martin.    Capital  $10,000.         4  4 

COUNCIL  BLUFFS,  1A.— Omaha  &  Council 
Blufls  Ry.  &  Bridge  Co.  Elec.  High  steel  bridge 
spans  the  Missouri  river.  20  m,  20  m  s,  4-8)6  g,  40, 
45  &  56  lb  girder  &  T  r,  56  c,  of  which  36  are  m  c  & 
20  t  c.  T-H  &  Edison  systems.  Pullman  cars.  West- 
lnghouse engines.  Pres.  G.  C.  Barton,  V.  Pres.  J.  J. 
Brown,  Sec.  C.  T.  Stewart,  Treas.  J.  H.  Millard, 
Gen.  Supt.  W.  S.  Dimmock,  Elecn.  I.  Lovett,  ch. 
Engr.  of  Power  Station  W.  B.  Tarkington.    4  4 

COVINGTON,  GA.— Covington  &  Oxford  St.  R.R 
Co.  6  m,  4-8)6  g,  25  lb.  T  r,  6  c,  8  mu.  Pres.  I.  W.  Brown 
Sec.  &  Treas.  J.  G  Lester,  Gen.  Man.  &  supt.  R.  O 
Usher.  Capital,  $16,000,  authorized  $20,000.  1  4 

COVINGTON,  KY. — South  Covington  &  Cincin- 
nati St.  Ry.  CO,  Elec.  45  m,  35  m  i,  6-2^  g,  65,  80 
lb  T  &  girder  r.  120  m  c,  40  h.  WestlDghouse  sys- 
tem. Brownell,  Jones,  Laclede  and  Stephenson  cars. 
Cleveland  Ship  Bldg  Co.  and  Lane  &  Bodley  engines. 
Pres.  J.  J.  Shipherd,  V.  Pres.  &  Gen.  Man.  s.  Big- 
staff,  Sec.  &  Treas.  G.  M.  Abbott,  supr.  T.  M.  Jen- 
kins, Elecn.  C.  C.  Benson,  Ch.  Engr.  of  Power  Station 
M.  Kelly.  Capital,  $500,000;  Bonds  $500,000.  Office, 
402  Scott  St.        1  4 


CUMBERLAND,  MD.-  Cumberland  Electric  Ry 
Co.  6  m,  4-8)6  g,  54  lb  girder  r;  14  c,  of  which  9  are 
m  c  and  6  t  c.  Edison  and  Westlnghouse  systems. 
Brill  cars.  Pres.  G.  L.  Wellington,  V.  Pres.  L.  Lown- 
des, Sec.  &  Treas.  J.  H.  Holzshu,  Supt.  W.  Mllnor 
Roberts,  Jr.  Capital  $70,000;  authorized  $100,000. 
Bonds  $30,000.  Office  North  Centre  St     3  4 

CUYAHOGA  FALLS,  O.— Akron  &  Cuyahoga 
Falls  Rapid  Transit  Co.  Elec.  8  m,  4-8)6  g,  52,  66  lb 
T  r,  11  m.  c.  Gen.  Elec.  system.  Capital,  $300,000. 
Address,  R.  J.  Randolph,  Cuyahoga  Falls.  6  3 


DALLAS,  TEX.— Dallas  Consolidated  Traction 
Ry.  Co.  Elec.  26  3-16  of  which  16  1-16  are  horse  and 
10  2-16  elec,  4-8)6  g,  30-40  lb.  girder  &  T  r,  82  c,  of 
which  67  are  h.  c.  and  15  m.  c,  3  h.  200  mu.  T-H  & 
Edison  systems.  Laclede,  St.  Louis  and  Stephenson 
cars.  Receiver,  S.  P.  Cochran,  Gen.  Man.  for  Receiver 
K.  Kurtz.  Capital,  $1,000,000.  Office,  135  Main  St. 
6  8 


Dallas  &  Oak  Cliff  Ry.  co.  Steam.  11  m,  4-8)6  g,  35 
&  65  lb  T  r,  4  m,  15  c.  Pres.  &  Man.  T.  L.Marsalls,  V. 
Pres.  J.  T.  Elliott,  Sec.  &  Treas.  E.  L.  Snodgrass. 
Capital  $460,000.  Room  5  Knepply  Bldg.      11  2 


Dallas  Rapid  Transit  Ry.  Co.  Elec.  13  rn,  13  m  s, 
4-8)6  g,  35  &  45  lb  steel  T  r,  10  m.  c.  Edison  system. 
Receiver,  C.  F.  Freeman,  Supt.  Geo.  D.  Hartson,  Ch. 
Engr.  of  Power  station.  Capital,  $200,000.  Office, 
803  North  Texas  Bank  B'ld'g.     1  4 


North  Dallas  Circuit  Ry.  Co.  Elec.  4  m,  4-8)6  g 
40  1bTr,  4  m  c.  T-H  system.  St.  Louis  cars .  Pres. 
J.  C.  Schneider,  V.  Pres.  &  Gen.  Man.  Royal  A. 
Ferris,  Sec.  E.  T.  Moore,  Treas.  N.  A.  McMlllln. 
Capital,  $100,000.  Bonds,  $100,000.        2  3 


Queen  City  Ry.  Co.  10.02  m,  7.54  m  s,  4-8)6  g.  45  lb 
T  r,  18  m  c.  T-H  system.  American  and  St.  Louis 
cars.  Pres.  &  Gen.  Man.  A.  W.  Childress,  V,  Pres.  J. 
S.  Armstrong,  Sec.  Treas  &  Pur.  Agt.  C.  L.  Wake- 
field. Supt.  R".  S.  W..kefleld,  Elecn.  w.  C.  Ure.  Office 
263  Elm  st.      4  4 


BANBURY,  CONN  Danbury  &  Bethel  Horse 

Ry.  Co.  6)6  m,  4-8>6  g,  25  lb  T,  s.  and  c.  b.  r,  20  c,  of 
which  13  are  4-wheel  box  and  7  4-wheel  open,  130  h 
Pres.  S.  C.  Holly,  V.  Pres.  s.  H.  Wagner,  Sec.  &  Treas 
M.  H.  Grifflng,  Gen.  Sjpt.  G.  H.  Kllnzlng.  Office 
23  South  st.  Capital,  $100,000.        1  4 

DANVILLE,  ILL.— Danville  Gas,  Elec.  Light  & 
St.  Ry.  Co.  8  m,  4-8%  g,  50  lb.  T  r,  21  c,  of  which  11 
are  m.  c.  and  10  t.  c.  T-U  system.  St.  Louis  cars. 
Ide  engines.  Pres.  F.  W.  Penwell,  V.  Pres.  A.  C. 
Daniel,  Sec  &  Treas.  W.  P.  Cannon,  Supt.  M.  Connor. 
Capital,  $250,000.        6  3 


DANVILLE,  VA  Danville  St.  Car  Co.  Elec 

2.06  m,  4-8%  g,  38  lb  girder  r,  5  m.  c.  T-H  system. 
Lamokln  cars.  Taylor  engines.  Pres.  P.  R.  Jones, 
V.  Pres.  L.  C.  Berkeley  Jr.,  sec.  &  Treas.  H.  S.  Lanier 
Gen  Man.  &  Supt.  N.  W.  Berkeley,  Jr.  Capital. 
$50,000  authorized  $300,000.  Office,  820  Craighead  st. 
1  3 


DAVENPORT,  IA.— Davenport  &  Rock  Island 
Ry.  Co.  Elec.  43  m,  of  which  5  are  horse  and  38  elec. 
4-8)6  g,  52  lb  girder  r,  ill  c,  of  which  7  are  h  c,  54  m  c 
and  59 tc.  T-H  system.  St.  Louis  cars.  "Ideal" 
engines.  Pres.  D.  H.  Louderback,  V.  Pres.  J.  J. 
Mitchel,  Sec.  &  Treas.  J.  F.  Lardner,  Supt.  H.  Schnlt- 
ger,  Ch.  Engr.  of  Power  Station  T.  Gowling.  Capi- 
tal, $835,000;  authorized,  $1,500,000.  Bonds  $600,coo. 
Office,  2d  &  Rock  island  sts.,  Davenport,  la.    1  4 


DAYTON,  KY.— Cincinnati,  Newport  &  Coving- 
ton St.  Ry.  Co.,  Dayton  Division  (See  Covington,  Ky.) 


DAYTON,  O.— City  Ry.  Co.  (Owns  and  onerates 
Dayton  St.  R.  R ,  Third  St.,  Fifth  St.,  Green  and 
Dayton  &  Soldiers'  Home  lines  )  18)6  m,  of  which  14Hj 
are  horse  and  4  elec,  9>4' m  s,  4-8>£  g  70,  90!lb  girder  r, 
66  c,  of  which  60  are  horse,  4  m  c  and  2  t  "c,  212  h,  48 
mu.  Gen.  Elec.  and  Westlnghouse  systems.  Pres. 
D.  B.  Corwm,  V.  Pres.  C.  B.  Clegg,  Sec.  W.  H.  Sims, 
Supts.  A.  W.  Anderson,  T.  C.  Howel.  Capital,  $1,- 
500,000.  Office,  W.  3d  st.        4  4 

Dayton  St.  R.  R.  Co.  (Owned  and  operated  by 
City  Ry.  Co.) 

Dayton  &  Soldiers'  Home  Electric  R.  R.  Co.  Ex- 
tension of  west  end  of  Fifth  st.  R.  R.  (Owned  and 
operated  by  City  Ry.  Co.) 

Fifth  St.  R.  R.  Co.  (Owned  and  operated  by  City 
Ry.  Co.) 


Home  Avenue  R.  R.  Co.  Steam  3  m,  4-8)6  g,  40  lb 
T  r,  6  c,  3  motors.  Barney,  Smith  &  Co.  cars.  Porter 
engines.  Pres.  J.  Applegate,  V.  Pres.  W.  P.  Calla- 
han, sec.  &  Treas.  C.  W.  Dustln,  Gen  Man.  &  Supt. 
W.  P.  Stark.  Capital,  $100,000.  Office,  N.  Ma  n  St. 
4  4 


Oakwood  St.  Ry.  Co.  8  m,  4-8)6  g,  60,  72  lb  girder 
r,  18  box  c,  80  h.  Pres.  Charles  B.  Clegg,  V.  Pres.  A 
L.  Stout,  Sec.  V.  Winters,  Treas.  4th  Nat.  Bank,  Gen 
Man.  H.  P.  Clegg,  Supt.  William  Jones.  Capital 
$300,000.  Office,  cor.  Brown  &  Fairground  av.   1  4 


Wayne  &  Fifth  St.  R.  R.  Co.  7  m,  3%  m  s,  4-8)6  g, 
60,  70,  90  lb  girder  r,  13  c,  60  h.  St.  Louis  cars. 
Pres.  Geo.  W.  Shaw,  V.  Pres.,  Gen.  Man.  &  Pur.  Agr. 
Ezra  Blmm,  Sec.  &  Treas.  Eugene  Wulchet,  Supt.  N. 
Routzahn.  Capital  $100,000.  Office  29  Wayne  av.  4  4 


White  Line  St.  R.  R.  Co.  Elec.  11^  m,  4-8)6  g 
42  lb  steel  girder  r,34  c,of  which  22  are  m  c  and  12  t  c 
T-H  and  Westlnghouse  systems.  Pres.  J.  A.  Mc- 
Mahon,  V.  Pres.  A.  G.  Clark,  sec.  J.  E.  Lowes, 
Treas.  &  Gen.  Man.  M.  A.  Nlpgen,  Supt.  &  Pur. 
Agt.  W.  Beach,  Ch.  Engr.  &  Ch.  EDgr.  of  Power 
Station,  C.  Oraln,  Elecn,  J.  Cook.  Capital,  $300,000. 
4  4 


DECATUR,  ALA.— Decatur  St.  Ry.  Co.  4  m,  3)6 
m  s,  4-8J^  g,  20  lb  T  r.  5  c,  31  mu.  Pres.  W.  W.  Hedges, 
V.  Pres.  A.  c.  Hartshorne,  Sec.  &  Gen.  Man.  A.  Bibb. 
Capital  $100,000.      1  4 
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DECATUR,  ILL.— City  Electric  Ry  Co.  13%  m 
12  m  s,  4-8%  g,  40,  42,  48,  50  lb  T  &  girder  r,  25  c,  ot 
which  19  are  m  c  and  6  t  c.  T-H  and  Westlnghouse 
systems.  Pullman,  St.  Louis  and  Stephenson  cars. 
Ide  engines.  Pres.  D.  S.  Shellabarger,  Sec,  Treas.  & 
Pur.  Agt.  W.  L.  Shellabarger,  Gen.  Man.  W.  L. 
Ferguson,  Ch.  Engr.  &  Oh.  Engr.  of  Power  Station  S. 
Ray,  Elecn.  G.  I.  Nltsche.  Capital  $300,000.  Bonds 

$175,000.   4  4 


deerfield,  n.  y.— Deerneld  &  utica  R.  R.  Co 
2  m,  2  m  s,  4-8"^  g,  42  lb  flat  and  T  r.  3  box  c,  9h. 
Stephenson  cars.  Pres.  &  Gen.  Man.  F.  G.  Weaver, 
Sec.  &  Treas.  J.  R.  Swan.  Capital  $12,000.  Bonds, 
$12,000.      1  4 

DEFIANCE,  O.— The  Defiance  Light  &  Power 
Co.  Elec.  8%  m,  60  lb  T  r.  6  c,  of  which  3  are  m  c  and 
3 1  c.  Westlnghouse  system.  Brownell  and  Pull- 
man cars.  Russell  engines.  Receiver  G.  W.  Bechel, 
Pres.  W.  B.  McKinley,  Elecn.  C.  Miller,  Ch.  Engr.  of 
Power  Station  G.  Butler.  Capital  stock,  $100,000. 
4  4 


DELAWARE,  O.— Delaware  Electric  St.  Ry.  Co. 
5%  m,  4-8V£  g,  45  lb  girder  r,  7  m  c.  Westlnghouse 
system.  Brill  cars.  Pres.  J.  K.  Newcomer,  V.  Pres. 
J.  D.  Van  Deman,  Sec.  L.  L.  Hudson,  Treas.  V.  T. 
Hills,  Supt.  F.  P.  Welch.  Capital,  860,000.     1  4 

DENISON,  TEX. -Denison  Rapid  Transit  Ry. 
Co.  614  m.  4-8!^  g,  35  lb  T  r,  6  c,  2  dummies.  Pres.  & 
Man.  B.  j.  Derby,  Sec.  C.  F.  Rose,  Treas.  S.  Star. 
Owned  and  operated  by  the  Denison  Land  &  Im- 
provement Co.     4  1 

Denison  Street  &  Belt  Line  Ry.  Co.  13  m,  of  which 
5V£  are  horse  and  714  steam,  4-8J-6  g,  16,  35  lb.  T  r,  17  c 
of  which  11  are  h.  c.  and  6  steam,  2  engines,  42  mu. 
Baldwin  engines.  Pres.  F.  C.  Churchill,  V.  Pres.  A. 
H.  Coffin,  Sec.  A.  Zlntgraf,  Treas.  E.  H.  Hanna,  Gen. 
Man.  B.  J.  Derby.  Capital,  $150,000.  Bonds,  $75,600. 
1  4 


DENNISON,  O.— The  United  Electric  Co.  2  m, 
4-8%  g,  45  lb  girder  r,  3  m  c.  T-H  system.  Lamokln 
cars.  Russell  and  Westlnghouse  engines.  Pres.  T. 
H.  Wilson,  Sec.  E.  E.  Elvln,  Treas.  W.  H.  Smith, 
Gen.  Man.  R.  F.  Gardner.  Capital  $28,000;  author- 
ized $100,000.  Office  Grant  St.       8  3 

DENVER,  COL.— Colfax  Electric  Ry.  Co  10%  m 
3-6  g,  30  lb  T  r,  32  c,  of  which  12  are  m.  c.  and  20 1.  c 
Edison  system.  Pres. .  D.  Fletcher,  V.  Pres.  Sec.  & 
Gen.  Man.  S.  M.  Perry,  Treas.  T.  S.  Hayden,  Supt. 
F.  A.  Perry.  Capital,  $150,000.  Office,  1738  Curtis 
st.     4  i 


Denver  &  Westminster  Ry.  Co.  Elec.  18  m,  4-8% 
g.  Pres.  H.  J.  Mayham,  V.  Pres.  R.  W.  Woodbury, 
Sec.  J.  Downing,  Engr.  F.  H.  Whiting.  Capital, 
$1,000,000.   Office,  1643  Curtis  St.        2  8 

Denver,  Lakewood  &  Golden  R.  R.  Co.  Elec.  and 
Steam.  20  m,  of  which  15  are  steam  and  5  elec,  4-8% 
g,  60,  76  lb  T  r,  13  c,  o£  which  4  are  m  c,  4 1  c  and  4 
steam  c.  T-H  system.  Woeber  cars.  Sioux  City 
engines.  Pres.  C.  C.  Welch.  V.  Pres.  W.  F.  R.  Mills, 
Sec.  J.  Q.  Adams,  Treas.  W.  A.  H.  Loveland,  Supt. 
T.  E.  Mitten.  Capital,  $1,000,000.  Bonds,  $250,000. 

Offices,  1427  Arapahoe  St.        8  3 

Denver  Consolidated  Tramway  Co.  (Includes 
Denver  Cable,  Denver  &  Berkeley  Park,  So.  Denver 
Cable,  University  Park  and  Metropolitan.)  M6}4  m,  3-6 
g,  48  lb  T  r,  266c,  of  which  128  are  m  c  and  138  t  c. 
T-H,  Westlnghouse  and  Edison  systems.  Brill, 
St.  Louis  and  Woeber  cars.  Hamilton-Corliss  and 
Wetherill  engines.  Pres.  Rodney  Curtis,  V.  Pres. 
Jno.  J.  Rlethman,  Sec.  Wm.  G.  Evans,  Treas.  F.  A. 
Keener,  Gen.  Supt.  C.  K.  Durbln.  Pur.  Agt.  J.  C. 
Curtis,  Elecn.  A.  M.  Ballou.  Capital,  $3,000,000. 
Bonds  $3,400,000.  Gen.  Offices,  Broadway  and  Col- 
fax and  Railroad  Bldg.     1  4 

Denver  City  Cable  Ry.  Co.  45  m,  of  which  5  are 
horse,  30  cable  and  10  elec,  23  m  s,  3-6  and  4-8  g,  50 
lb  T  r,  200  c  of  which  8  are  h  c,  62  g  c,  17  m  c  and  113 
t  c,  30  h.  Laclede  and  Woeber  cars.  Allls,  Arming- 
ton  &  Sims  and  Wright  engines.  Pres.  Geo.  H.  Holt, 
Sec.  &  Treas.  G.  D.  L'Hulller,  Gen.  Man.  Supt.  & 
Pur.  Agt.  G.  E.  Randolph,  Ch.  Engr.  of  Power  Station, 
W.  F.  Smith.  Capital,  $3,000,000.  Bonds,  $3,o00,000. 
Office,  18th  &  Lawrence  Sts.     1  4 

Thirty-fourth  Ave.  Ry.  1H  m,  3-6  g,  25  lb  T  r,  1  c, 
6  h.  Owner,  J.  Cook,  Jr.,  P.  O.  Box  528.       1  4 

West  End  St,  Ry.  Co.  Elec.  10%  m,  4-8%  g,  50 
lb  r,  17  m  c.  Edison  system.  Laclede  and  Woeber 
cars.  Arminglon  &  Sims  engines.  Pres.  J.Wilbour, 
V.  Pres.  &  Gen.  Man.  D.  F.  Longstreet,  Sec.  E.  M. 
Dexter,  Supt.  &  Pur.  Agt.  S.  R.  Wright.  Capital, 
$500,000.  Bonds,  $300,000.  Office  Prospect  Ave.  8  8 

DEPTFORD,  TENN.— Deptford  &  South  Pitts- 
burg  St.  Ry.  Co.  Dummy.    2%  m,  4-8}*  g,  40  lb  T  r 

3  c,  8  mu.  Stephenson  cars.  Pres.  L.  W.  Barringer, 
v.  Pres.  J.  G.  Kelly,  Sec.  Treas.  &  Gen.  Man.  J. 
Bright.  Capital,  $12,000.  Office,  Deptford.     4  4 

DERBY,  CONN.— Derby  Street  Ry.  Co.  Elec. 

4  m,  4-8X  g,  45  lb  girder  and  flat  r;  11  c,  of  which 
6  are  m  c  and  5  t  c.  T-H  system.  Pres.  H.  Holton 
Wood,  V.  Pres.  Caas.  F.  Bliss,  Sec.  Geo.  O.  Schnel- 
ler,  Treas.  Chas.  E.  Clark.  Supt.  B.  W.  Porter, 
Elecn.  G.  N.  Kennedy,  Ch.  Engr.  of  Power  Station 
H.  Schmltz.  Capital  stock  $50,000;  authorized 
$800,000,  Bonds  $5,000        1  4 


DES  MOINES,  IA.— Des  Moines  City  Ry.  Co. 
Elec.  35  m,  27  m  s,  4-8%  g,  45,  50,  62  lb  T  girder  &  r, 
51  c,  of  which  49  are  m  c.  and  two  t  c.  T-H  system. 
St.  Louis  cars.  Lane  &  Bodley  engines.  Pres.  J.  S. 
Polk,  V.  Pres.  G.  M.  Hlppee,  Sec.  G.  H.  Huttonlocker, 
Treas.  &  Gen.  Man.  Geo.  B.  Hlppee.  Ch.  Engr.  J. 
S.  Goodsell,  Elecn.  W.  G.  Owens.  Capital  $1,000,000; 
authorized,  $3,000,000.  Bonds,  $1,150,000.  Office. 
201  5th  St.  1  4 


DETROIT,  MICH.— Fort  Wayne  &  Belle  Isle  Ry 
Co.  Elec.  2Z]4  m,  4-8y2  g,  48-90  s  b  girder  &  grooved 
r,  86  c,  of  which  29  are  m.  c.  and  57  t.  c.  Gen.  Elec. 
system.  Brill  cars.  Allls  engines.  Pres.  E.  H. 
Butler,  Sec.  N.  W.  Goodwin,  Treas.  E.  S.  Heine- 
man,  Supt.  G.  S.  Hazard.  Capital  $250,000.  Bonds 
$324,000.  Office,  Room  12  Kanten  Bldg.  1  4 


Detroit  Citizens'  St.  Ry.  Co.  (Includes  Grand  River 
St.  Ry.  and  Hamtramck  &  Grosse  Point  Ry.  Leases 
Highland  Park  Ry.)  Elec.  67  m.  of  which  37  are  horse 
and  30  elec,  4-8%  g,  45,  66,  78  lb  tram  and  girder  r,  245 
c,  of  which  174  are  h  c,  59  m  c  and  12  t  c,  1,575  h. 
T-H,  Detroit  and  Westlnghouse  systems.  Brownell, 
Jones,  Lewis  &  Fowler,  Pullman  and  Stephenson 
cars.  Westlnghouse,  Church,  Kerr  &  Co.  engines. 
Pres.  D.  M.  Ferry,  V.  Pres.  W.  C.  Colburn,  Sec.  J. 
R.  Stirling,  Treas.  G.  H.  Russel,  Gen.  Man.  J.  D. 
Hawks,  Supt.  J.  H.  Fry.  Elecn.  J.  C.  Liggett,  Ch. 
Engr.  of  Power  Station  C.  Mery.  Office  12  Wood- 
ward Ave.        4  4 


Detroit,  Rouge  River  &  Dearborn  St.  Ry,  Co.  Elec 
U£  m,  4-8%  g,  66  lb.  T  r,l  m  c.  Edison  system.  Pres. 
E.  J.  Owen,  V.  Pres.  J.  R.  MeLoughlin,  Sec.  S. 
Hendrle,  Treas.  R.  J.  MeLoughlin.  Office,  Moffat 
Building.     9  3 


Detroit  Suburban  Ry.  Co.  (Leased  to  Detroit 
Citizens'  St.  Ry.  Co.)  3.75  m,  3  m  s,  4-8%  g,  60  lb  T  r, 
3  m  c.  Detroit  system.  Pres.  W.  C.  McMillan,  Sec. 
H.  M.  Campbell,  Treas.  G.  H.  Russell,  Gen.  Man.  J. 
D.  Hawks.  Capital,  $50,000.  Office,  904  Hammond 
Building.     1  4 


DOVER,  N.  H.— Union  St.  Ry.  Co.  Elec.  14  m 
4-83^  g,  40  lb  T  r,  19  c,  of  whlcli  10  are  m  c  and  9  t  c 
T-H  system.  Pres.  H.  Haley,  V.  Pres.  &  Treas.  H.  W 
Burgett,  Sec.  R.  W.  Burwell,  Supt.  F.  A.  Christy. 
Capital  $150,000.  Leased  by  Consolidated  Light  & 
Power  Co.       1  4 

DUBLIN,  TEX  Dublin  St.  R.  R.  Co.     5  m,  (1% 

In  operation),  4  g,  20  lb  T  r,  3  c,  20  mu.  Pres.  H.  A 
Smith,  V.  Pres.  R.  H.  McCain,  Sec.  &  Gen.  Man. 
J.  E.  Chapman,  Treas.  A.  A.  Chapman.  Capital 
stock  $10,000.     1  4 


'  DU  BOIS,  PA.— Du  Bols  Traction  Passenger  Ry. 
Co.  3  m,  2%  m  s,  4-8J^  g,  50  lb.  girder  r,  5  m.  c. 
Wlghtman  and  Gen.  Electric  systems.  Brill  and 
Stephenson  cars.  McEwen  and  Ball  engines.  Pres. 
M.  D.  Wayman,  V.  Pres.  &  Sec.  A.  C.  Bailey,  Pur. 
Agt.,  Gen.  Man.  &  Supt.  S.  R.  Smith,  Treas.  G.  E. 
Grler,  Ch.  Eng.  Power  Station,  W.  L.  Shawkey. 
Capital  authorized,  $85,000.  Bonds,  $45,000.       1  4 


DU  QUOIN,  ILL. — Du  Quoin  St.  R.  R.  Co.  3  m 

1-8%  g,  57  lb.  T  r,  3  c,  3  h.  Pres.  &  Gen.  Man.  P.  D. 
Mlfflen,  V.  Pres.  C.  Horn,  Sec.  D.  White,  Treaa.  P. 
N.  Pope.  Capital,  $5,375.      1  3 


DUBUQUE,  IA.— Dubuque  St.  R.  R.  Elec.  15  m 
i-8%  g,  52  lb  girder  r,  25  c,  of  which  15  are  m .  c. 
and  10 1.  c.  Gen.  Elec.  System.  Brill  cars.  Sioux 
City  engines.  Pres.  &  Gen.  Man.  J.  A .  Rhomberg, 
Sec.  C.  H.  Meyer,  Treas.  &  Supt.  J.  H.  Rhomberg. 
Capital  $375,000;  authorized  $500,000.  Bonds  $250,000. 
9  3 

Dubuque  Light  &  Traction  Co.  12  m.  4-8%  g,  50 
lb  Johnson  girder  r,  16  c,  of  which  12  are  m  c.  and  4 
t  c.  Edison  system.  St.  Louis  cars.  Pres.  G,  K. 
Wheeler,  V.  Pres.  W.  J.  Ballard,  Sec.  E.  W.  Duncan, 
Treas.  P.  H.  Anderson.  Capital,$500,000.     4  4 


Eighth  St.  &  West  Dubuque  St.  Ry.  Co.  Elec.  2% 
m,  4-8%  g,  52  lb  girder  r,  6  c,  of  which  4  are  m  c 
and  2 1  c.  Edison  system.  Northern  Car  Co.  cars. 
Fairbanks,  Morse  &  Co.  engines.  Pres.  L.  H.  Blge- 
low,  V.  Pres.  E.  P.  Grlswold,  Treas.  W.  H.  Doane, 
Supt.  H.  J.  Dressel.  Capital,  $100,000.  Office,  foot 
of  8th  st.        5  3 


DULUTH,  MINN.  — Duluth  St.  Ry.  Co.  42  m, 
of  which  1.13  are  cable  and  40.87  elec,  21  m  s,  4-8J^  g 
45,  60  lb  girder  &  T ,  r,  71  c,  of  which  2  are  g  c, 
66  m.  c.  and  3 1.  c.  T-H  system.  Laclede  and  North- 
ern cars.  Allis  engines.  Pres.  L.  Mendenhall,  V. 
Pres.  G.  G.  Hartley,  Sec.  &  Treas.  T.  W.  Hoopes, 
Gen.  Man.  Supt.  &  Pur.  Agt.  H.  Warren.  Ch.  Engr. 
&  Ch.  Engr.  of  Power  Station  M.  Noble,  Elecns.  L, 
E.  Falrchild,  T.  Armstrong,  Gen.  Man.  A.  W.  M. 
Dimont,  Asst.  Gen.  Mac.  H.  A.  Douglas.  Capital, 
$300,000:  authorized,  $1,500,000.  Bonds,  $750,000.  Of- 
fice, 209  First  Nat.  Bank  Bldg.     4  4 

Lakeside  Ry.  Co.  Elec.  4  m.  4-8)4  g.  45  lb  T  r, 
Pres.  D.  G.  Cash,  Sec,  Treas.  &  Man.  W.  C.  Sargent 
Capital,  $100,000.    Operated  by  Duluth  St.  Ry.  Co 


Minnesota  Point  St.  Ry.  3%  m,  8-6  g,  28  lb  T  r,  8  c 
16  h.  Pres.  J.  J.  Hibbard,  V.  Pres.  R.  P.  Edson,  Sec, 
Gen.  Man.  &  Supt.  W.  Warner,  Treas.  B.  Silberstein, 
Capital  $60,000;  authorized  $100,000     9  3 


Motor  Line  Improvement  Co.  Elec.  6  m,  4-8)4  g 
45  lb  T  r,  4  m  c.  T-H  system.  Laclede  cars.  Pres. 
G.  G.  Hartley,  V.  Pres.  J.  D.  Stryker,  Sec.  T.  W. 
Hoopes,  Treas.  A.  R.  Macfarlane,  Gen.  Mans.  Men- 
denhall &  Hoopes.  Capital,  $150,000;*  authorized 
$300,000.  Bonds,  $200,000.  Office  U  3d  Ave.  W.  4  4 


DURANGO,  COLO.— Durango  Ry.  &  Realty  Co. 
2  m,  3  m  s,  4  c,  of  which  2  are  m  c  and  2  t  c.  3  g,  30  lb 
T  r.  Westlngnouse  system.  Woeber  cars.  Ide  en- 
gines. Pres.  T.  C.  Graden,  V.  Pres.  C.  M.  Williams, 
Sec.  W.  S.  Plckerll.  Treas.  &  Supt.  H.J.  Arnold. 
Capital,  $250,000.        1  4 

DURHAM,  N.  C.-Durham  St.  Ry.  Co.  2  m,  4-8]4 
g,  16  lb  T  r,  4  box-  c,  4  mu.  Pres.  J.  S.  Carr,  V.  Pres 
A.  B.  Anderson,  Sec.  R.  H.  Wright.        8  3 


EAST  LIVERPOOL,  O.— East  Liverpool  & 
Wellsvllle  R.  R.  Co.  Elec.  8)4  m,  4-8^  g,  56  lb  T  and 
81  lb  girder  r,  20  m.  c.  Short  and  Westlnghouse 
systems.  Brill  and  Stephenson  cars.  Pres.  &  Gen. 
Man.  A.  L.  Johnson,  Sec.  &  Treas.  C.  H.  J.  Davis, 
Supt.  R.  L.  Andrews.      4  4 

EAST  WAREHAM,  MASS.— East  Wareham 
Onset  Bay  &  Point  Independence  St.  Ry.  Co.  2.779  m 
4-8^  g,  25  &  35  lb.  T  r,  14  c,  15  h.  Pres.  T.  B.  Griffith, 
Sec.  B.  F  Gibbs,  Treas.  &  Supt.  I.  B.  Eldrldge.  Capi- 
tal, $20,600;  authorized,  $26,000.         4  4 


EASTON,  PA.— Easton  Transit  Co.  Elec  10  m, 
of  which  3  are  horse  and  7  elec,  5-2%  g,  68  lb  girder 
r,  20  c,  of  which  10  are  h  c  and  10  m  c.  26  h.  Westlng- 
house system.  Brill  cars.  Pres.  H.  Rulck  Sec  & 
Treas.  A.  D.  Chidsey,  Gen  Man.  F.  Knight,  Supt.  W. 
M.  Williams.  Capital,  $150,000  ;  authorized  $500,000. 
Office,  60  Centre  sq.        1  4 

Easton  &  Bangor  Electric  Ry.  Co.  16  m,  5-2)4  S, 
48  lb  r.  Pres.  J.  M.  Young,  Sec.  &  Treas.  D.  W. 
Nevin.  Capital,  $100,000.      9  3 

Pennsylvania  Motor  Co.  2%  m,  elec.  5-2%  g,  36-56 
lb  flat  &  T  r,  8  m  c.  Wlghtman  system.  Pres. 

H.  E.  Hand,  Sec,  Treas.  &  Gen.  Man.  D.  W.  Nevln, 
Supt.  L.  Richter.  Capital,  $120,000.  Bonds,  $60,000 
1  3 

EAU  CLA  IRE,  WIS.— Eau  Claire  St.  Ry.  Lt.  & 
Power  Co.  8  m,  4-8%  g,  35,  42  &  45  lb  c  &  s  b  r,  13  m  c 
Edison  and  Detroit  systems.  Pres.  &  Gen.  Man.  G. 
B.  Wheeler,  V.  Pres.  E.  Horan.  Treas.  W.  G.  Max  cy 
Supt.  D.  E.  Pepin.  Capital,  $100,000.      1  i 

EE  PASO  DE  ROBEES,  CAE.— El  PaSO  de 
Robles  St.  Ry.  6  m,  3  g,  16  lb  T  r,  2  box  c,  6  h 
Proprietors,  Putnam  &  Hord.  Cost,  $10,000.  Office 
Adams  Block,  cor  Spring  &  12th  sts.        4  4 

EE  PASO,  TEX. — El  Paso  &  Juarez  Ave.  St. 
Ry.  Co.  (,%  m.  6%  in  s,  4-8%  g,  30  lb.  T  r,  14  c,  40  mu. 
Pres.  Z.  T.  White,  Sec.  J.  J.  Bruck,  Supt.  &  Pur. 
Agt.  A.  Larmour.      4  4 

San  Antonio  &  Magoffin  St.  Ry.  Co.  4  m,  4-8J^  g,  30 
lb  T  r,  3  c,  9  mu.  Pres.  J.  Magoffin,  Treas.  H.  B. 
Stcavens,  Supt.  &  Pur.  Agt.  A.  Larmour.     4  4 

ELGIN,  IEE.— Elgin  City  Ry.  Elec.  13  m,  4-8)4  g 
40  <fe  45  lb  T  &  girder  r,  22  c,  of  which  13  are  m  c  and 
9 1  c.  Edison  system.  Pres.  W.  Grote,  V.  Pres.  J.  B 
Lane,  Sec.  &  Treas.  A.  B.  Church,  Gen.  Man.  C 
Wuestenfeld.  Capital,  $250,000.        1  3 

ELIZABETH,  N.  J.— Elizabeth  St.  Ry.  Co.  3% 

m,  b-2%  g,  38  &  52  lb  Johnson  girder  r,  13  box  c,  43 
h.  Pres.  F.  L.  Heidrltter,  V.  Pres.  A.  Heldrltter, 
Sec.  &  Treas.  E.  C.  Woodruff,  Supt.  J.  C.  Husbands. 
Capital  $50,000.  Office,  foot  of  East  Jersey  st.  1  4 

ELKHART,  IN  D.— Elkhart  Electric  &  Ry.  Co. 
Elec.  7  m,  4-8%  g,  35  lb  T  &  tramr,  11  c,  of  which  7 
are  m  c  &  4  t  c.  Detroit  system.  Pres.  L.  Warfleld, 
V.  Pres.  J.  McNaughton,  Sec.  J.  W.  Ellis,  Treas.  T. 
Mulr,  Supt.  C.  T.  Goodrich.  Capital,  $99,000;  author- 
ized, $100,000.    Bonds,  $65,000.   9  2 

ELMIRA,  N.  Y.— Elmlra  <te  Horseheads  Ry.  Co. 
Elec.  15.7  m,  of  which  .7  Is  horse  and  15  elec.  4-8% 
g,  45-78  lb.  T  &  girder  r,  49  c,  of  which  18  are  h.  c.  19 
m.  c.  and  12 1.  c,  8  h.  Gen.  Elec.  and  Westlnghouse 
systems.  Brill  and  Stephenson  cars.  Mcintosh  & 
Seymour  engines.  Pres.  R.  Leland,  Sec.  E.  Spencer, 
Treas.,  Gen.  Man.  &  Pur.  Agt.  C.  H.  Baldwin,  Elecn. 

I.  Mack,  Ch.  Engr.  of  Power  Station  F.  A.  Cheney. 
Capital,  $400,000.   Bonds,  $400,000.        4  4 

West  Side  R.  R.  Co.  Elec.  7K  m,  6  m  s,  4-8%  g,  70  lb 
girder  r,  22  c,  of  which  21  are  m  c  and  1  t  c.  T-H 
system.  Brill  and  Stepnenson  cars.  Bates-Corliss 
engines.  Pres.  C.  M.  Tompkins,  V.  Pres.  A.  E. 
Ockley,  Sec.  &  Treas.  H.  H.  Hallock,  Gen.  Man.  W. 
W.  Cole,  Asst.  Supt.  W.  J.  Jones,  Ch.  Engr.  &  Ch. 
Engr.  of  Power  Station  P.  Kaufelt,  Elecn.  J.  Henr 
drlcks.  Capital  $100,000;  authorized  $300,000.  Office 
123  Baldwin  st.     4  4 

EMPORIA,  KAN — Emporia  City  Ry.  Co.  3%  m, 
3-6  g,  20  lb  r,  8  c,  24  h.  Pres.  Van  R.  Holmes,  Treas. 
A.  F.  Crowe,  Sec.  &  Man.  J.  D.  Holden.     11  2 

ENSLEY,  ALA.— Ensley  Ry.  Co.  (Consolidated 
with  Birmingham  Ry.  &  Elec.  Co.) 
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Erie,  PA. — Erie  City  Passenger  Ry.  Elec. 
(Operated  by  Erie  Elec.  Motor  Co.) 

Erie  Elec.  Motor  Co.  25  m,  4-8%  g,  52  lb  Johnson 
girder  r,  174c,  of  which  87  are  h  c,  77  m  c  and  10  t  c, 
4  h  and  mu.  Edison  system.  Pres.  J.  S.  Casement, 
V.  Pres.  J.  C.  Brady,  Sec.  &  Treas.  J.  L.  Sternberg, 
Supt.  H.  P.  Wilbur.  Capital  $700,000.  Bonds  $350,- 
000.  Office  202  State  st.       5  3 

ESSEX,  MASS. — (See  Salem,  Mass.) 

EUREKA,  CAIi  Eureka  St.  R.R.  Co.  i%  m, 

4-8!^  g,  14  &  36  lb  T  &  flat  r,  6  box  c,  13  h,  7  mu. 
Holt  and  N.  B.  &  M.  Ry.  cars.  Pres.  &  Gen.  Man. 
R.  M.  Fernald,  Supt.  J.  A.  Clark.  Capital  $60,000.  9  3 

EUREKA  SPRINGS,  ARK. — Eureka  Springs 
Elec.  Lt.  &  St.  Ry.  Co.  2%  m,  4-8)^  g,  35  lb  T  r,  5  C, 
17  mu.  St.  Louis  cars.  Pres.,  Sec.  &  Gen.  Man.  J. 
D.  Jordan,  V.  Pres.  C.  P.  Ellis,  Treas.  T.  N.  Cloflln, 
Supt.  W.  J.  Wallace.  Capital  $17,000;  authorized, 
$30,000.   Bonds  $3,700.      8  3 

EVANSVELLE,  INI).  —  EvansvlUe  St.  Ry.  Co 
25  m,  15  ms,  4-8V6  g,  60  lb  T  r,  77  c,  ot  which  35  are  m 
c  and  42  t  c.  Westlnghouse  system.  Brownell  and 
St.  Louis  cars.  Westlnghouse  engines.  Pres.  J.  J. 
Shlpherd,  V.  Pres.  G.  H.  Stockwell,  Sec.  H.  D. 

Moran,  Treas.  S.  Krutz,  Supt.  &  Pur.  Agt.  

Elecn.  W.  L.  Stockton,  Ch.  Engr.  Power  Station  G. 
Wilson.  Capital  $500,000.  Bonds,  $850,000.  Office, 
102  Main  St.        12  3 

EVERETT,  WASH.— Everett  Ry.  &  Electric  Co. 
7.42  m,  7.42  m  s,  i-8)4  g,  40  lb  girder  r,  5  m  c.  West- 
lnghouse system.  American  cars.  Ball  engines. 
Pres.  S.  Duryee,  V.  Pres.  G.  Colby,  Sec.  t£.  A. 
Schenck,  Treas.,  Gen.  Man.  &  Elecn.  A.  R.  Whitney, 
Jr.  Capital,  $200,000.  P.  O.  Box  118.     4  4 


FAIRHAVEN,  WASH.— Falrhaven  &  New 
Whatcom  Ry.  Co.  Elec.  18%  m,  4-814  S<  4i>,  56  lb  T 
r,  16  m  c.  T-H  system.  Brill  cars.  Ide  engines. 
Pres.  H.  Eldrldge,  V.  Pres.,  Gen.  Man.  &  Supt.  E. 
Cosgrove,  Sec  J.  A.  Kerr,  Treas.  C.  C.  Plsher. 
Capital,  500,000;  authorized,  $600,000.     6  3 

FALL  RIVER,  MASS  Globe  St.  Ry.  Co.  Elec. 

26%  m,  4-8%  g,  45,  48%,  75  lb  girder  &  s  b  r,  88  c,  of 
which  72  are  in  c  and  16  t  c'  T-H  system.  Felgel, 
Jones,  Newburyport  and  Stephenson  cars.  Mcintosh 
&  Seymour  engines.  Pres.  Prank  S.  Stevens,  Sec.  M. 

G.  B.  Swift,  Treas.  R.  S.  Goff,  Supt.  John  U.  Bowker, 
Ch.  Engr.  &  Ch.  Engr.  Power  Station  G.  B.  Esterly, 
Elecn.  G.  W.  Palmer,  Jr.  Capital  $650,000.  Bonds 
$1,425,000.  Office,  182  N.  Main  St.     4  4 

FINDLAY,  O.— Flndlay  St.  Ry.  Co.  (Operated 
by  Northern  Ohio  &  Lake  Erie  Ry.,  Lt.  &  Power  Co.) 
Elec.  12%  m,  of  which  4  are  horse  and  8)4  elec. ,  8  m  s 
4-8%  g,  35  &  60  lb  T  r,  22  c,  of  which  7  are  h  c,  10  m  c 
and  5  t  c,  4  h,  32  mu.  Westlnghouse  system.  Laclede 
cars.  Buckeye  engines.  Pres.  G.  B.  Kerper,  V.  Pres. 
J.  N.  Kinney,  Sec.  J.  Strader,  Treas.  C.  D.  Kinney, 
Gen.  Man.  &  Pur.  Agt.  C.  Smith,  Ch.  Engr.  W.  Nus- 
baum,  Elecn.  W.  Twining.  Capital,  $200,000;  Bonds, 
$100,000.  Office  N.  Main  St.     1  4 

Northern  Ohio  &  Lake  Erie  Ry.,  Lt.  &  Pow.  Co. 
(Operates  Flndlay  St.  Ry.  and  Tiffin  Elec.  Ry.) 

FISHKILL-ON-HUDSON,  N.  Y— Citizens'  St 
R.  R.  Co.  3K  m,  3  m  s,  4-8^  g,  45.  54  lb  T  &  girder  r,  9 
m  c.  T-H  system.  Gilbert  cars.  Flshklll  Landing 
engines.  Pres.  Gen.  Man.  &  Pur.  Agt.  J.  T.  Smith, 
V.  Pres.  H.  G.  Wolcott,  Sec.  S.  K.  Phillips,  Treas.  W. 

H.  Southard,  Supt.  W.  E.  Havens.  Ch.  Engr.  of  Pow- 
er Station,  W,  E.  Blakney  Capital  $75,000.  Bonds, 
$75,000.        1  4 

FITCHBURG,  MASS.-Pltchburg  &  Leomin- 
ster St.  Ry.  Co.  13.214  m,  of  which  2.47  are  horse 
and  lO.lOelec,  11.70ms,  4-8%  g,  581b  Ttr,  30c,of  which 
16  are  h  c  and  14  m  c,  42  h.  Westlnghouse  system. 
Brill,  Jones  &  Newburyport  cars.  Pres.  H.  A.  Willis, 
V.  Pres.  H.  I.  Wallace,  Sec.  C.  F.  Baker,  Treas.  B.  F. 
Wallls,  Gen.  Man.  &  Pur.  Agt.  W.  W.  Sargent.  Capi- 
tal $185,000;  authorized  $250,000.  Bonds  $30,000.  1  4 

FLUSHING,  N.  Y.— Flushing  &  College  Point 
St.  Ry.  Co.  4  m,  4  m  s,  4-8%  g,  47  lb  s.  b.  r,  9  c,  of 
which  5  are  m  c  and  4  t  c.  Westlnghouse  system. 
Brill,  Jones  and  Stephenson  cars.  N.  Y.  Safety 
engines.  Pres.  D.  Master,  V.  Pres.  G.  Rople,  Sec. 
H.  Clement,  Treas.  J.  Hepburn,  Supt.  W.  G.  Rock, 
Elecn.  C.  Banghart,  Ch.  Engr.  of  Power  Station  W. 
F.  Russell.  Capital  $60,000.        1  4 

FOND  l)U  LAC,  WIS  Fond du Lac  St.  Ry.  Co 

Elec.  5  m,  4-8%  g,  35  lb  T  &  tram  r,  8  c,  of  which  6 
are  m  c  and  2 1  c.  Westlnghouse  system.  Pullman 
cars.  Ball  engines.  Pres.  &  Gen.  Man.  W.  G.  De 
Celle,  Treas.  W.  H.  Cole,  Asst.  Gen.  Man.  G.  A. 
Voorhees,  Supt.  L.  Marlon.  Capital,  $125,000.    8  3 

FORT  MADISON,  1A  Fort  Madison  St.  Ry. 

Co.  4  m,  4-8%  g,  20  &  40  lb  T  &  tram  r,  8  c.  5  h 
28  mu.  Pres.  &  Gen.  Man.  D.  A.  Morrison,  V.  Pres.  R 
S.  Johnson,  Sec.  H.  Jones,  Treas.  J.  C.  Brewster, 
Supt.  F.  H.  Weber.  Capital, -$100,000.  Office,  Santa 
Fe  Ave.       1  4 


FORT  MEADE,  FLA.— Fort  Meade  St.  Ry.  Co. 
2  m,  2  m  s, ,  8  g,  25  lb  T  r,  2  c,  2  mu.  Pres.  F.  N. 
Varn,  V-Pres.  H.  L.  Rockner,  Sec.  W.  Jackson,  Treas. 
&  Pur.  Agt.  M.  Relf .  Capital  $6,000.      1  4 


FORT  SCOTT,  KAN.— Fort  Scott  Rapid  Transit 
Co.  Elec.  814  m,  of  which  1%  are  horse  &  7  elec. 
4  g,  35  lb  T  r,  16  c,  of  which  8  are  h  c  and  8  m  c. 
Edison  system.  Operated  by  Davenport  &  Fort 
Scott  Investment  Co.  Pres.  H.  H.  Anderson,  Sec.  F. 
H.  Griggs,  Supt.  W.  D.  Mitchell.  Elecn.  L.  R. 
Harris,  Ch.  Engr.  of  Power  Station  J.  Hunt.  Capi- 
tal, $250,000;  authorized  $500,000.  Bonds  $i00,0uo. 
Office  Katzung  &  Malln  Block.        1  4 

FORT  SMITH,  ARK.— Fort  Smith  St.  Ry.  Co. 
8)4  m  3-6  g,  38  &  46  lb  girder  r,  22  c,  80  mu.  Brownell 
and  Laclede  cars.  Pres.  Gen.  Man.  &  Supt.  Sam'l 
McLoud,  V.  Pres.  BenJ.  T.  Duval,  Sec.  &  Treas.  Geo. 
T.  Sparks.  Capital,  $150,000.  Bonds,  $35,000.  Office, 
Cor.  Third  &  A  sts.        4  4 

FORT  WAYNE,  IND  C.  L.  Centllvre  St.  Ry.  Co 

2  m,  4-8^  g,  18  lb.  T  r,  6  c,  of  which  2  are  4  wheel 
box  and  4  4-wheel  open,  24  h.  Pres.  L.  A.  Centllvre 
V.  Pres.  &  Sec.  C.  F.  Centllvre.  Treas.  J.  B.  Reuss, 
Gen.  Man.  Le  Meyers.  Capital,  $30,000.  d  3  2 

•  Fort  Wayne  Electric  Ry.  18%  m,  4-8%  g,  40,  60  lb  T 
&  tram  r,  67  c,  of  which  57  are  m  c  and  10  t  c,  S  h. 
Own  system.  Jones  cars.  Pres.  J.  H.  Bass,V.  Pres. 
&  Treas.  M.  S.  Roblson,  Jr.,  Sec.  J.  M.  Barrett,  Supt. 
L.  D.  McNutt.      8  3 

Lakeside  Electric  Ry.  1  m,  52  lb  s  b  Duplex  &  T  r. 
Gen.  Elec,  system.  Gen.  Man.  J.  D.  McDonald.  8  3 

FORT  WORTH,  TEX.— North  Side  St.  R.  R. 
Co.  Elec.  14  m,  of  which  1%  are  horse  and  12% 
slec,  12%  m  s,  4  g,  30  lb  T  &  girder  r,  19  c  of  which 
15  are  m  c  and  4  t  c.  T-H  system.  Brownell  cars. 
Hamilton-Corliss  engines.  Receiver,  N.  Harding, 
Sec.  J.  Vanarsdell,  Gen.  Man.  &  Pur.  Agt.  G.  B.  Hen- 
dricks, Supt.  J.  W.  Renfro,  Ch.  Engr.  &  Ch.  Engr.  of 
Power  Station  C.  Bode,  Elecn.  W,  Godfrey.  Capital, 
$200,000.  Bonds,  150,000.   Office,  409^  Main  St.   1  4 

Fort  Worth  &  Arlington  Heights  St.  Ry.  Co. 
Elec.  614  m>  4  g,  35  lb  T  r,  5m.  c.  Edison  system 
Pres.  H.  W.  Tallant,  V.  Pres.  A.  W.  Chamberlin 
Supt.  S.  Horn.  Capital,  $300,000  .     9  3 

City  Ry.  Co.  Elec.  7)4  m,  4  g,  30,  35  lb  T  r,  16  c,  of 
which  14  are  m  c  and  2  t  c.  Detroit  system.  Pull- 
man cars.  Ide  engines.  Pres.  L.  Warfleld,  V.  Pres. 
&  Sec.  J.  C.  Terrall,  Jr.,  Treas.  J.  C.  Harrison,  Gen 
Man.,  Supt.  &  Pur.  Agt.  W.  P.  Quigg,  Ch.  Engr.  of 
Power  Station  W.  A.  Andrew.  Capital  stock, 
$400,000.       4  4 

Polytechnic  St.  Rv.  Co.  2%  m,  4  g,  20  lb  T  r,  2  c, 
10  mu.  Pres.  W.  D.  Hall,  V.  Pres.  R.  Vlckery,  Sec. 
M.  F.  Lomer,  Treas.  G.  E.  Tandy.        4  2 

FRAMINGHAM,  MASS — Framlngham  Union 
St.  Ry.  Co.  7.35  m,  4-8J^  g,  30  &  35  lb.  T  &  s.  b.  r,  17  c 
40  h.  Pres.  Jas.  R.  Entwlstle,  Sec.  I.  B.  Forbes, 
Treas.  F.  E.  Gregory,  Supt.  J.  J.  Hennessy.  Capital 
$60,000  &  $50,000  bonds.  Office,  S.  Framlngham.  5  3 

FRANKFORT.  N.  Y  Frankfort  &  Illon  St.  Ry. 

Co.  2%  m,  5  g,  25  lb  T  r,  5  c,  of  which  4  are  box  and 
1  open.  6  h.  Pres.  J.  H.  Hoard,  V.  Pres.  P.  A 
Skiff,  Sec.  W.  I.  Piper,  Treas.  W.  W.  Crosby,  Supt 
j.  Myers,  capital,  $20,000.  Office,  Frankfort.    1  4 

FREDONIA,  N.  Y — Dunkirk  &  Fredonla  R.  R. 
Co.  3%  m,  314  m  s,  4-8%  g,  42-48  lb  c.  b.  and  girder  r, 
9  c,  of  which  3  are  m  c  and  6  t  c.  Edison  and  West- 
lnghouse systems.  Pres.  W.  McKlnstry,  Sec,  Treas 
Pur.  Agt.  &  Man.  M.  M.  Fenner.  Ch.  Eng.  Power 
Station  John  Kresnlska.  Capital,  $73,450;  authorized, 
$75,000.  Bonds,  $36,000;  authorized,  $40,000.     1  4 

FREEPORT,  ILL.— Freeport  St.  Ry.  Co.  4  m, 
4-8%g,  30  lb.  s.  b.  r,  6  4-wheel  box  c,  24  h.  Pres.  Jacob 
Krohn,  V.  Pres.  F.  C.  Piatt,  Sec.  W.  G.  Barnes.  Treas 
&  Gen  Man.  John  B.  Taylor,  capital,  $45,000.  l  2 

FREMONT,  NEB.— City  St.  Ry.  Co.  6}4  m,  4-S% 
g,  16-40  lb  T  r,  7  c,  24  h.  Pres.  F.  Fowler,  V.  Pres.  F. 
Meyer,  Sec,  Treas.  &  Gen.  Man,  E.  N.  Morse.  Capl 
tal  $45,000.        1  4 

FREMONT,  O.— Fremont  St.  Ry.  Co.  1%  m 
4-8%  g,  40  lb  flat  r,  2  4-wheel  box  c,  8  h.  Pres.  F. 
N.  Carter,  29  Euclid  ave.,  Cleveland,  O.,  Treas.  T.  M 
Irvine,  Cleveland,  O.,  Supt.  E.  J.  Carter.  Capital 
$125,000.  Office,  807  Croghan  st.     l  4 

FRESNO,  CAIi — Fresno  R.  R.  Co.  4%  m,  4-8% 
g,  20  lb  r.  7  c,  7  h.  Pres.  Dr.  L.  Leach,  V.  Pres.  R.  E. 
Hughes,  Sec.  N.  I.  Baldwin,  Treas.  L.  Einstein. 
Capital,  $200,000.        11  0 

Fresno,  Belmont  &  Yosemlte  R.  R.  Co.  4  m.  4-8% 
g,  20  lb  steel  T  r,  6  c,  12  h,  6  mu.  Stockton  cars.  Pres. 
T.  C.  White,  V.  Pres.  H.  P.  Hedges,  Sec.  J.  P.  Vin- 
cent, Gen.  Man.  C.  L.  Walter.  Capital,  $500,000. 
Leased  to  C,  L.  Walter.        9  3 


FRYEBURG,  ME.— Pryeburg  Horse  R.  R.  Co. 
3  m,  4  8J^  g,  16  lb  steel  T  r,  5  c,  1  h.  Pres.  Freeman 
Hatch,  Clerk,  Gen.  Man.  &  Supt.  Seth  W.  Fife, 
Treas.  John  Locke.  Capital  $5,075,  authorized 
$10,000.     1  4 

FULTON,  N.  Y.— Fulton  &  Oswego  Falls  St.  Ry. 
Co.  1.14  m,  1.14  m  s,  4-8%g,  42%  lb.  r,  4  c,  of  which 
3  are  box  and  1  open,  8  h.  Pres.  Joseph  Walker, 
Jr.,  V.  Pres.  N.  N.  Stranahan,  Sec.  &  Treas.  Charles 
Lyman,  Supt.  E.  Quirk.  Capital,  $15,COO.  Bonds 
$15,000.  Office,  15  Broad  st..  New  York.      1  4 


GADSDEN,  ALA.  —  Gadsden  &  Attalla  Union 
Ry.  Co.  Dummy.  13%  m,  of  which  2  are  horse  and 
11)^  steam,  4-8%  g,  40  lb  T  r,  14  c,  6  motors,  6  h. 
Brill  cars.  Baldwin  engines.  Pres.  J.  M.  Elliott,  Jr., 
V.  Pres.  C.  A.  Lyerly,  Sec,  Treas.,  Gen.  Man.  Supt. 
&  Pur.  Agt.  M.  L.  Foster,  Engr.  &  M.  M.  J.  L.  Curry. 
Capital,  $2,000.  Office  123  N.  4th  at.       1  4 


GAINESVILLE,  GA.— Gainesville  &  Hall  Co.  St. 
R.  R.  Co.  6  m,  4-8%  g,  20  lb  crescent  r,  3  c,  3  h,  4  mu. 
Pres.  Sec.  &  Treas.  H.  H.Dean,  V.  Pres.  A.  D. 
Candler.  Capital,  $15,000.  Leased  to  G.  P.  Boone 
for  three  years  from  Oct.  1, 1891.  Office,  10  Spring 
st.     4  4 


GAINESVILLE,  TEX . — Gainesville  St.  Ry.  Co. 
814  m,  4-8%  g,  36  lb  T  r,  8c,  16  mu.  Pres.  J.  M.  Lind- 
say Gen.  Man.  &  Supt.  G.  W.  Lindsay.  Capital 
$40,000.  Offlce.Fort  worth.     2  3 


GALESBURG,  ILL.— Galesburg  Electric  Motor 
&  Power  Co.  8  m,  7  m  s,  4-8%g,  50  lb  T  r,  19  c,  of 
which  6  are  h  c,  8  m  c  and  5  t  c.  Westlnghouse 
system.  Pullman  cars.  Westlnghouse  engines. 
Pres.  W.  Seacord,  V.  Pres.  &  Treas.  R.  Chappell, 
Sec.  &  Pur.  Agt.  H.  F.  Arnold,  Ch.  Engr.  of  Power 
Station  R.  W.  Whipple.  Capital  $210,000.  Bonds 
$111,000.  Office  540  Main  St.      1  4 

GALLIPOLIS,  O.— Galllpolis  St.  Ry.  Co.  "Elec 
3  m  c,  T-H  system.       10  2 

GALVESTON,  TEX.— Galveston  City  R.  R.  Co 
(Controls  and  operates  Gulf  City  Ry.  &  Real  Estate 
Co.)  33  m,  i-814  g,  40, 52  lb  T  r,  84  c,  of  which  22  are 
h  c,  52  m  c  and  10  t  c.  T-H  and  Westlnghouse  sys- 
tems. Laclede  and  St.  Louis  cars.  Buckeye  and 
Cooper  engines.  Pres.  &  Gen.  Man.  Wm.  H.  Sin- 
clair, Sec.  &  Treas.  H.  Kellner,  Supt.  W.  H.  Grlf- 
fen,  Pur.  Agt .  M.  Dwyer,  Ch.  Engr,  &  Ch.  Engr.  of 
Power  Station  F.  Gwartney.  Capital,  $318,673.50; 
authorized,  $1,000,000.  Bonds,  $750,000.  Office,  I  and 
Center  Sts.        1  4 

Gulf  City  St.  Ry.  &  Real  Estate  Co.  (Operated 
by  Galveston  City  R.  R.  Co.)  11  m,  of  which  8  are 
horse  &  3  elec.  4-8%g,  25-40  lb  T  r,  22  c,  32  mu. 
Westlnghouse  system.  Own  cars.  Pres.  J.  H.  Bur- 
nett, V.  Pres.  &  Sec.  P.  S.  Wren.  Capital  $100,000. 
Bonds  $80,000.  Office  Ave.  1  &  21st  St.     1  4 


GEORGETOWN,  KY.-  Georgetown  St.  Ry.  Co 
1%  m,  4-8^  g,  20  lb  T  r.  2  c,  6  mu.  Pres.  S.  M.  Davis 
Sec.  W.  Z.  Thomson,  Treas.  A.  H.  Sinclair.  Capital 
$6,000.  Leased  to  John  Cole.     l  4 


GETTYSBURG,    PA.  —  Gettysburg  Electric 
Ry.  Co.  8  m,  4-8%  g,  56  lb  T  r,  6  c.  of  which  3  are  m 
c  and  3  t  c.  Brill  cars.  Pres.  Geh.  Man.  &  Supt.  E. 
M.  Hotter,  Sec.  H.  G.  Walmer,  Treas.  G.  P.  Hotter . 
9  3 


GIRARDVILLE,  PA.— Schuylkill  Traction  Co. 
(Lessee  of  Mahanoy,  Shenandoah  Girardvllle  &  Ash- 
land St.  Ry.).  22  m,  10  m  s,  4-8%  g,  50,  60,  70  lb  T  r, 
22  m  c.  Westinghouse  system.  Lamokin  cars.  Frlck 
engines.  Pres.  W.  F.  Harrity,  Sec.  &  Treas.  J.  A. 
Johann,  Gen.  Man.  &  Pur.  Agt.  E.  W.  Ash.      4  4 


GLENS  FALLS,  N.  Y  Glens  Falls,  Sandy  Hill 

&  Fort  Edward  St.  R,  R.  Co.  Elec.  8  m,  4-8%  g, 
40  lb  T  r,  14  c,  of  which  10  are  m  c  and  4 1  c.  West- 
lnghouse system.  Pres.  J.  M.  Coolidge.  V.  Pres.  L 
Allen,  Sec.  &  Treas.  B.  B.  Fowler,  Supt.  J.  A.  Powers. 
Capital  authorized  $150,000.  Bonds  $150,000.  1  4 


GLOUCESTER,  MASS  Gloucester  St.  Ry.  Co. 

Elec.  9  m,  4-8J^  g,  40-60  lb  T  &  Johnson  r,  13  m  c 
T-H  and  Detroit  systems.  Pres.  W.  B.  Ferguson,  V 
Pres.  J.  H.  Cunningham,  Sec.  D.  S.  Presson,  Treas. 
A.  D.  Bosson,  Supt.  A.  R.  Hallowell.  Capital,  $180,- 
000.  Bonds,  $60,000.  Office,  Gloucester  st.   l  3 


GLOVERSVILLE,  N.  Y.— Cayadutta  Electric 
R.  R.  Co.  (Leases  Johnstown,  Gloversvllle  &  Kings- 
boro  Horse  R.  R.)  20  m,  10%  m  s,  i-8}4  g,  56,  80  lb  T 
&  girder  r,  21  c  of  which  14  are  m  c  and  7  t  c.  Gen. 
Elec.  and  Westinghouse  systems.  Brill,  Ellis  and 
Gilbert  cars.  Russell  Engines.  Pres.  J.  H.  Decker, 
V.  Pres.  R.  Wemple,  Sec.  H.  Dudley,  Treas.  J.  E. 
Ashe,  Gen.  Man.  R.  T.  McKeever,  Supt.  T.  C.  Fren- 
year,  Mast.  Mech.  F.  D.  Havens,  Ch.  Engr.  of  Power 
Station  T.  H.  Clperly.  Capital  $335,000;  authorized 
$350,000.  Bonds  $266,000.  Office  1  S.  Main  St.  4  4 

Johnstown,  Gloversvllle  &  Kingsboro  Horse  R.  R. 
Co.  (Leased  to  Cayudutta  Electric  R.  R.  Co.)  4.1  m, 
3.9  m  s,  4-8U  g,  45  ib  T  &  girder  r,  7  c,  of  which  4  are 
m  c  and  3  t  c  Gilbert  cars.  Gen.  Elec.  system.  Pres. 
G.  C.  Burr,  V.  Pres.  J.  Hees,  Sec.  J.  M.  Russel,  Treas. 
J.  H.  Place.    Capital  $50,000.    Bonds  $50,000.  l  4 


GRAND  ISLAND,  NEB.-Grand  Island  St.  Ry. 
Co.  7  m,  4-6  g,  16  &  20  lb  T  r,  11  c,  52  h  &  mu.  St. 
Louis  cars.  Prts.  A.  H.  Baker,  V.  Pres.  H.  A,  Koenlg 
Sec.  O.  B.  Thomson,  Treas.  W.  A.  Hagge,  Gen.  Man. 
&  Supt.  W.  C.  Lamon.  Capital,  $50,000.        2  3 


GRAND  JUNCTION,  COL.  —  Grand  Junction 
St.  car  Co.  2  m,  3  g,  23  lb.  T  r.  3  4-wheel  box  c,  4  & 
Pres.  G.  Wheeler,  V.  Pres.  B.  Cannon,  Sec.  h. 
Treas.  T.  B.  Crawford,  Gen.  Man.  &  Supt.  B.  K. 
Kennedy.  Capital  $25,000.     h     3  l 
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GRAND  RAPIDS,  MICH.-Consolldated  St.  Ry 
Co.  44  m,  25.7  m  s,  4-8#  g,  45, 66  &  78  lb  girder  r;  183 
c,  of  which  138  are  m  c  and  45  t  c.  Edison  and  Detroit 
systems.  Hamilton  and  Wheelock  engines.  Pres.  A. 
J.  Bowne,  V.  Pres.  &  Gen.  Man.  J.  R.  Chapman, 
Sec.  J.  M.  Hagar,  Asst.  Sec.  &  Treas.  B.  S.  Han- 
chett,  Jr..  Supt.  D.  Campbell,  Gen.  Elecn.  S.  Barnes, 
Ch.  Engr.  ol  Power  Station  J.  Cooper.  Capital  $1,- 
500,000;  authorized  $2,000,000.  Bonds  $8,380,000; 
authorized  $3,000,000.     1  4 


GREAT  FALLS,  MONT.— Great  Falls  St.  Ry 
Co.  10.8  m,  10.4m  s.  4-8J^  g,  45  lb  T  &  girder  r,  11  c,  of 
which  7  are  m.  c.  and  4  t.  c.  T-H  system.  Water 
power.  Pres.  A.  S.  Bigelow,  V.  Pres.  L.  Lewesohn, 
sec.  &  Treas.  T.  Nelson,  Supt.  &  Pur.  Agt.  W.  D. 
Dickinson,  Ch.  EDgr.  of  Power  Station  G.  H.  Jay. 
Capital,  $200,000.  Bonds  $120,000.        1  4 


G  REENBU.sH,  N.  Y.— North  &  East  Greenbush 
St.  Ry.  Co.  1.7  m,  i-8}4  g,  6  c,  23  h.  Pres.  &  Treas.  A 
Bleecker  Banks.  Capital  $50,000.  Office,  473  Broad- 
way, Albany.       3  2 


GREEN  CASTLE,  IND.— Green  Castle  City  St. 
Ry.  Co.  3  m,4-8X  g,  40  lb  T  r,  3  c,  10  mu,  Pres.  J.  W. 
Welk,  V.  Pres.  J.  S.  Dowling,  Sec.  &  Treas.  F.  G. 
Gllmore,  Pur.  Agt.  J.  H.  Deltrlck.  Capital  $32,000; 
authorized  $50,000.  Office  Crystal  Palace  cor.  Vine 
and  Walnut  sts.     4  4 


GREENSBURG,  PA. — Greensburg  &  Hempneld 
Electric  St,  Ry.  2.4  m  elec,  4-814  g,  35  &  45  lb.  girder 
&  T  r,  3  m  c.  WestlDghouse  system.  Lamokln  cars. 
Phoenix  Iron  Works  engines.  Pres.  W.  W.  Jamison, 
Sec.  a  Treas,  J.  E.  Keenan,  Gen  Man.  F.  Y.  Clopper, 
Supt.  Pur.  Agt.  &  Elecn.  R.  C.  Reamer.  Capital. 
$59,250;  authorized,  $60,000.  Bonds,  $39,250.  Office, 
Huff  Building.        1  4 


GREENVILLE,  S.  C.-St.  Ry.  CO.  Of  the  City  Of 
Greenville.  2jf  m,  5  g,  16  lb  crescent  r,  6  c,  3  mu 
T.  C.  Gower  &  Son,  proprs.  Pres.  T.  C.  Gower,  Sec 
G.  G.  WeUs,  Supt.  A.  G.  Gower.  Capital  $10,000. 
Office,  104  Washington  st.      1  4 


GREENVILLE,  MISS.— Greenville  St.  Ry.  Co. 
6  m,  4-8%  g,  25-30  lb  T  r,  9  c,  15  mu.  Pres.  J.  M 
Jayne,  Sec.  &  Treas.  J.  E.  Negus,  Supt.  C.  H. 
Wheat.  Capital,  $35,000;  authorized,  $100,000.  1  4 


Suburban  St.  Ry.  of  Greenville.  2  m,  4-S%  g,  T  r 
3  c,  4  mu.  Pres.  &  Man.  H.  Wllczinski,  V.  Pres.  N 
Wilczinskl,  Sec.  &  Treas.  L.  Wllczinski.  Capital 

$25,000.         3  2 


H 


HALIFAX,  N.  S.— Nova  Scotia  Power  Co.  (Llm.) 
7  m,  4-8%  g,  45-60  lb  T  r,  25  c,  100  h.  Pres.  John 
White,  Sec.  &  Treas.  H.  Freeman,  Supt.  J.  Adams. 
Office.  138  Hollis  st.  Halifax,  N.  S.  Office  of  Supt. 
Richmond.      11  0 


HAMILTON,  O.— Hamilton  &  Linden wald  Elec- 
tric Transit  Co.  9  m,  i-8%  g,  40,  45  lb  T  and  girder  r, 
23  c,  of  which  15  are  m.  c.  and  8  t.  c.  Edison  system. 
Stephenson  oars.  Hamilton  engines.  Pres.  Thos. 
Mllllkln,  V.  Pres.  C.  Bennlnghofen,  Sec.  &  Gen.  Man. 
B~a  S.  Mllllkln,  Treas.  P.  Bennlnghofen.  Capital, 
$100,000.  Bonds  $100,000  1  4 


HAMILTON,  ONT.— Hamilton  St.  Ry.  Co.  22  m, 

11  m  s,  4-8%  g,  62,  69  lb  girder  r,  75  c.  Westinghouse 
system.  Jones  Cars.  Corliss  and  Wheelock  engines 
Prea  B.  E.  Charlton,  V.  Pres.  E.  Martin,  Sec.  Gen. 
Man..&  Pur.  Agt.  J.  B.  Griffith,  Elecn.  W.  W.  Dean. 
Capital  $205,000.  Office  6  James  St,  South.      l  4 


HAMMOND,  IND  Hammond,   Whiting  & 

East  Chicago  Electric  Ry.  Co.,  8  m,  8  m  s,  4-8%  g,  62 
lb.  girder  r,  6  m  c.  Westinghouse  tystem.  Pullman 
cars.  Ball  engines.  Pres.  C.  F.  Griffin,  V.  Pres. 
N.  M.  Kaufman,  Sec.  &  Treas.  A.  M.  Turner,  Supt. 
J.  S.  Ward    Capital,  $100,000.        2  4 


HAMPTON,  VA.— Hampton  &  Old  Point  Ry.  Co 
4  m.  \%  m  s,  \8%  g,  60-69  ID  T  &  girder  r,  14  c,  of 
which  7  are  m  c  and  7  t  c.  Edison  system.  Brill 
cars.  Frick  engines.  Pres.  Gen.  Man.  supt.  &  Pur. 
Agt.  F.  W.  Darling,  V.  Pres.  J.  McMenamin,  Sec.  & 
Treas.  H.  L.  Schmelz,  Elecn.  J.  B.  Crankshaw.  Ch. 
Engr.  of  Power  Station  F.  L.  Small.  Capital,  $37,500 
authorized  $100,000.  Bonds  $140,000.        1     4  - 


HANNIBAL,    MO.  —  Hannibal  Ry.  Co.  Elec 
in  4-8%  g,  36,40  lb  T  &  c  b  r,  5  c,  of  which  3  are 
m.  c.  and  2  t.  c.  T-H  system.  Pres.  &  Supt.  M.  Doyle 
Sec.  &  Treas.  James  O'Hern.  Capital  $25,  ouo.  Office 
300  Market  st.    1  4 


HARRISBURG,  PA.— Harrisburg  City  Passen- 
ger Ry.  Co.  (Leased  to  East  Harrisburg  Pass.  Ry. 
Co.)  Elec.  5%  m,  5-2^  g,  70  lb  girder  r.  T-H  system. 
Pres.  H.  A.  Kelker,  V.  Pres.  G.  R.  Fleming,  Sec.  A. 
Roberts,  Treas.  W.  L.  Gorgas.  Capital  $125,000. 
Office,  27  South  2d  St.      9  3 


Citizens'  Passenger  Ry.  Co.  Elec.  9  m,  5-3J^  g,  75 
lb  girder  r,  16  m.  c.  Baxter,  Curtis  and  Westing- 
house systems.  Ide  engines.  Pres.  B.  F.  Meyers,  V. 
Pres.  J.  A.  Dunkle,  Sec.  &  Treas.  A.  W.  Dunkle, 
Supt.  F.  H.  Alleman.  Capital,  $200,000.     6  3 


East  Harrisburg  Pass.  Ry.  Co.  30  m,  8  m  s,  5-2)^  g 
52,  78,  92  lb  girder  and  T  r,  63  c,  of  which  48  are  m 
cand  lS  t.  c.  Gen.  Elec.  system.  Brill  and  Lamokln 
cars.  Wetherlll  engines.  Pres.  John  Q.  Denney,  V. 
Pres.  T.  G.  Greenawalt,  Sec.  &  Treas.  W.  J.  Calder, 
Supt.,  Pur.  Agt.  &  Elecn.  F.  B.  Musser.  Capital 
$500,000;  authorized  $1,000,000.  Office,  5  Market 
square.        4  4 


HARTFORD,  CONN.— Hartford  St.  Ry.  Co. 
Elec.  35  m,  of  which  20  are  horse  and  15  elec,  4-8% 
g.  45-60  lb  T,  &  girder  r,  127  c,  of  which  108  are  m  c 
and  19  t  c,  468  h.  Gen.  Elec.  and  Westinghouse, 
systems.  Pres.  E.  S.  Goodrich,  Sec.  &  Treas.  Dan'l 
R.  Howe.  Capital  $200,000;  authorized  $3,000,000 
Bonds  $500,000.  Office,  346  Main  st.       4  4 


East  Hartford  &  Glastonbury  Horse  R.  R.  Co.  Elec 
5  m,  4-f%  g,  50  lb  T  r,  4  m  c.  Short  system.  Pres 
D.  R.  Howe,  V.  Pres.  I.  Broadhead,  Sec.  G.  D.  Curtis 
Treas.  E.  M.  White,  Gen.  Man.  E.  S.  Goodrich.  11  2 


HARVEY,  ILL.— Harvey  Transit  Co.  Elec.  3  m 
c,  4-S]4  g,  T  r,  3  m  c.  Short  system.  Laclede 
cars.  Ide  engines.  Pres.  A.  G.  Spalding,  V.  Pres.  A. 
C.  Badger,  Gen.  Man.  W.  J.  McCorkinoale,  Supt.  H. 
E.  Geyer.  capital  $150,000.  Bonds  $150,000      4  4 


HASTINGS,  NEB.— Citizens'  St.  Ry.  Co.  5%  m, 
4-8X  g,  16  &  32  lb  T  &  flat  r,  6  box  c,  8  h.  Pres. 
Gen.  Man.  &  Supt.  R.  A.  Batty,  Sec.  Rose  E.  Shedd, 
Treas.  J.  Hornshaw.  Capital  $65,000;  authorized, 
$100,000.      9  3 


HAVERHILL,  MASS.  —  Lowell,  Lawrence  & 
Haverhiu  St.  Ry.  Co.  (See  Lawrence,  Mass.) 


Haverhill  &  Amesbury  St.  Ry.  Co.  Elec.  32  m,  of 
which  8%  are  horse,  h%  steam  &  18  elec,  4-8X  g,  35 
50,  70  lb  T  &  girder  r,  65  c,  of  which  20  are  h  c,  32 
m  c  and  13  t  c.  T.H  and  Westinghouse  systems. 
Brlggs.  Ellis  and  Newburyport  cars.  Pres.  &  Gen. 
Man.  E.  P.  Shaw,  Treas.  A.  C.  Pond,  Supt.  W.  Went- 
worth.  Capital,  $150,000;  authorized,  $250,000. 
Bonds,  $300,000.        1  3 


HAZLETON,  PA.— Lehigh  Traction  Co.  14  m, 
4  ms,  4-8%  g,  60  lb  T  r,  20  c,  of  which  11  are  m  c,  4 
t  c,  and  4  coal  c.  Westinghouse  system.  Brill  and 
Lamokln  cars.  Westinghouse  engines.  Pres .  C.  W. 
Kline,  V.  Pres.  H.  Dryfoos,  Sec.  E.  S.  Doud,  Treas.  N. 
C.Yost,  Supt.  &  Elecn.  J.  E.  Giles.  Ch.  Engr.  A.  E. 
Hess.  Capital  $500,000;  authorized,  $1,000,000.  Bonds, 
$350,000.         2  4 


HELENA,  ARK.— Citizens'  St.  Ry.  Co.  214  m- 
14  ms,  4-8J^  g,  30  &  40  lb  T  &  Johnson  r,  7  c,  of  which 
4  are  4- wheel  box  &  3  truck  c,  12  mu.  St.  Louis  cars, 
Pres.  H.  S.  Hornor,  V.  Pres.  D.  T.  Hargraves,  Sec. 
Gen  Man.  &  Pur.  Agt.  J.  H.  Thompson,  Treas.  S.  H. 
Hornor.  Capital  $30,000.      1  4 


HELENA,  MONT.— Helena  Electric  Ry.  Co.  9 
m,  4-8\4  g,  38-48  lb  girder  &  T  r,  16  c,  of  which  8  are 
m  c  and  8  t  c.  T-H  &  Westinghouse  systems.  Pull- 
man and  Stephenson  cars,  oorllss  engines.  Pres. 
H.  M.  Parchen,  V.  Pres.  W.  A.  Chessman,  Sec.  & 
Treas.  U.  L.  Walker.  Capital,  250.000.  Office,  Main 
St.  &  6th  Ave.       4  4 


Helena  Rapid  Transit  R.R.  Elec.  15  m,  15  m  s,  4-8,}£ 
g,  35,45.  50  lb  T  &  girder  r,  9  m  c.  T-H.  system.  North- 
ern cars.  Russell  engines.  Pres.  &  Gen.  Man.  R. 
Lockey,  V.  Pres.  P.  Wlnne,  Sec.  J.  T.  Hoag,  Fore- 
man F.  G.  Montgomery,  Elecn.  A.  H.  Noyes,  Ch.  Eng. 
of  Power  Station,  N.  B.  Nason.  Capital,  $500,000. 
Office,  Lockey  Bldg,  6th  ave.        l  4 


HENDERSON,  RY, — Henderson  St.  Ry.  Co. 
6)4  m,  4-8>*  g,  20  lb  steel  T  r,  12  c,  2  h,  44  mu.  St. 
Louis  cars.  Pres.  &  Gen.  Man.  E.  G.  Sebree.  Jr., 
Sec.  &  Treas.  D.  Bank,  Jr.,  Supt.  J.  W.  O'Brien.  Au- 
thorized capital,  $100,000.       4  4 


HENDERSON VILLE,  N.  C.  —  Henderson  ville 
St.  Ry.  Co.  3  m,  4-8%  g,  301b  T  r,  3  c,  of  which  1  Is 
4-wheel  box  and  2  4-wheel  open,  1  h,  2  mu.  Stephen- 
son cars.  Owner  &  Gen.  Man. S.  V.  Pickens.  Capi- 
tal, $6,000. '  Office,  1  S.  End  Main  st.       4  4 


HOBOKEN,  N.  J.— North  Hudson  County  Ry 
Co.  (Includes  Pavonla  Horse  R.  R.)  60  m,  of  which 
28  are  horse  and  32  elec,  4  65£,  4-8V6  g.  56,  67, 78  lb  c.  b. 
girder  and  T  r,  250  c,  of  whlcn  171  are  h  c,  and  179  m 
c,  930  h.  T-H  system.  Brill,  Gilbert  and  Stephen- 
son cars.  Ball.  Phlla-Corllss  and  Watts-Campbell 
engines.  Pres.  M.  Tlerny.  V.  Pres.  H.  J.  Bonn,  Sec. 
T.  J.  Mallory,  Treas.  J.  F.  W.  Mangels,  Gen,  Man. 
K.  W.  Starr,  Supt.  Nicholas  Goelz,  Elecn.  A.  K. 
Bonta,  Ch.  En?r.  of  Power  Station  C.  A.  Dennis. 
Capital  $1,000,000.  Bonds  $3,000,000.  Office,  21  Hud- 
son Place.     2  3 


HOLYOKE,  MASS.— Holyoke  St.  Ry.  Co.  Elec 
s;m,  4-8%  g,  66  lb.  T  r,  32  c.  of  which  20  are  m  c  and 
12 1  c.  T-H  and  Westinghouse  systems.  Pres.  Levi 
Perkins,  Treas.  &  Gen.  Man.  Wm.  S.  Loomis,  Supt. 
G.  Hunter.  Capital  $250,000.  Office  23  Canal  St.  1  4 


HORNELLS VILLE,  N.  Y. — Hornelisvllle  Elec- 
tric Ry.  Co.  4  m,  4-8><>g,  56  lb  girder  r,  10  c  of  which 
5  are  m  c  and  5  t  c.  Edison  system.  Pres.  C.  Adslt, 
V.  Pres.  F.  D,  Sherwood,  Sec.  D.  M.  Page,  Treas.  G. 
T.  Rehn,  Supt.  &  Ch.  Engr.  C.  H.  Wickham,  Elecn. 
Dr.  Haven,  capital  $50,000.  Bonds  $50,000.  Office, 
119  Main  St.        4  4 


Hornelisvllle  &  Canls"teo  Ry.  Co.  Elec.  5  m.  4-8)4 
g,  40  lb  T  r,  4  c,  of  which  3  are  m  c  and  1 1  c.  Edison 
system.  Brill  cars.  Pres.  D.  M.  Page,  V.  Pres.  F. 
D.  Sherwood,  Sec.  C.  Adsit,  Treas.  G.  T.  Rehn,  Supt. 
&  Ch.  Engr.  C.  H.  Wickham,  Elecn.  Dr.  Haven. 
Capital  $50,000.  Bonds  $50,000.  Office  119  Main  st.  4  4 


HOT  SPRINGS,  ARK  Hot  Springs  Electric  St 

Ry.  Co.  15.4  m,  of  which  2  are  horse  and  13.4  elec, 
4-8^  g,  48  lb  T  r,  35  c,  of  which  10  are  h  c  10  m  c  and 
15  t  c.  T-H  system.  American  cars.  Pres.  S.  W. 
Fordyce,  Sec.  C.  E.  Maurice,  Treas.,  Man.  &  Pur. 
Agent  C.  G.  Convers.  Capital,  $500,000.  Office,  615 
Park  Ave.        9  3 


Fountain  &  Suburban  R.  R.  Co.  Elec.  4%  m,  4  g 
35  lb  T  r  R.  Murray,  owner  &  manager.Wllllamson 
Block,  Valley  St.,  at  Malvern  Crossing.  Capital 
$30,000.        8  2 

HOT  SPRINGS,  S.  DAK.— Hot  Springs  &  Chau- 
tauqua R.  R.  uo.  Elec.  i>i  m,  2  m.  c.  Short  system 
10  l 


HOUSTON,  TEX.— Houston  City  St.  Ry.  Co. 
(Operates  Bayou  City  and  Houston  Heights  Rys.) 
Elec.  35  m,  4-8^  g,  40,  45  lb  T  &  flat  r,  55  C,  of 
which  45  are  m  c  and  10  t  c,  Edison  and 
T-H  systems.  Brill,  Brownell,  St  Louis  and  Stephen- 
son cars.  Allls  engines.  Pres.  O.  M.  Carter, 
V.  Pres.  &  Gen.  Man.  H.  F.  MacGregor,  Sec.  &  Tres. 
C.  A.  McKlnney,  Supt.  F.  Mundes.  Capital,  $1,000,- 
000.  Office,  502-4  Travis  st.         3  4 


HUDSON,  N.  Y  Hudson  Elec.  Ry.  Co.  1%  m 

elec,  4-8)4  g,  35  lb  T  r,  5  m.  c.  T-H  system.  Pres.  E 
Mc  Gonegal,  Vice-Pres.  a.  J.  Rowles,  Sec.  E.  J 
Hodge,  Treas.  S.  D.  Lake.  Capital  stock  $50,000.  5  3 


HULL,  MASS.— Hull  St.  Ry.  Co.  2  m,  2  m  s,  4- 
8)4  g,  40  ib.  T  r,  8  c,  4  of  which  are  m  c  and  4 1  c. 
Gen.  Elec.  system.  Newburyport  cars.  Pres.  E.  P. 
Shaw,  Treas.  J.  W.  Hobart,  supt.  W.  A.  Larrabee. 
Capital,  $20,000.  Bonds,  $20,000.  Office,  53  State  St., 
Boston.       2  4 


HUNTINGTON,  L.  I.,  N.  V.— Huntington  R.  R 
Co.  3  m,  4-8^  g,  30  lb.  T  r,  3  c,  10  h.  Pres.  E.  D.  Davld- 
.  son,  V.  Pres.  Temple  Prime,  Sec.  Geo.  M.  Tlleston 
Treas.  D.  Conklln,  Gen.  Man.  I.  Rogers.  Capital 
$30,000.    Bonds,  $26,000.  4  4 


HUNTINGTON,  W.  VA — Consolidated  Light 
&  Ry.  Co.  Elec.  U  m,  of  which  4  are  horse  and  7 
Elec.  4-8)4  g,  42,  52  lb  girder  &  T  r,  13  c,  of  which  7 
are  m  c  and  6  t  c.  Short  system.  Laclede  and  Jones 
cars.  Taylor  and  Buckeye  engines.  Pres.  J.  L.  Cald- 
well, V.  Pres.  T.  T.  McCullough,  Sec.  &  Gen.  Man. 
F.  L.  Doolittle,  Treas.  C.  L.  Hafner,  Sr.  Capital, 
$250,000.  Bonds,  $100,000.  Office,  919  3d  Ave.   9  3 


HUNTSVILLE,  ALA.— Huntsville  Belt  Line  & 
Monte  Sano  Ry.  Co.  12  m  steam,  4-8)4g,  60  lb.  T  r,  20 
c.  Pres.  J.  F.  O'Shaughnessy,  36  Wall  st.  New  York 
Capital,  $200,000.  Bonds,  $150,000.  Office,  Jefferson 
St.     3  2 


HUTCHINSON,  KAN.— Hutchinson  St.  Ry.  Co. 
12  m,  4-6  g,  20  lb  T  r,  6  c,  30  h,  20  mu.  Brownell  and 
Laclede  cars.  Pres.  &  Gen.  Man.  L.  A.  Bigger,  V. 
Pres.  J.  B.  Brown,  Sec.  L.  Taylor,  Treas.  &  Supt.  S. 
Bigger.  Capital,  $50,000.  Office,  8  E.  Sherman  St. 
9  3 


I 


INDEPENDENCE,  MO.— Kansas  City,  Independ- 
ence &  Park  Dummy  Line.  (See  Kansas  City.) 


INDIANAPOLIS,  IND. — Citizens'  St.  R.  R.  CO. 
100  m.  4-8%  g,  38  to  95  lb  Johnson  girder  r,  160  c, 
Gen.  Elec.  and  Westinghouse  systems.  Pres.  A.  L. 
Mason,  V.  Pres.  W.  L.  Elder,  Sec.  &  Treas.  W.  F. 
Mllholland,  Pur.  Agt.  S.  F.  Hazclrlgg,  Gen.  Man.  T.  H. 
McLean.  Capital  $5,000,000.  Bonds  $1,000,000.  Room 
11  Fair  Block.       4  4 


IRONTON,  O.— The  Tronton  &  Petersburg  St. 
Ry.  Co.  8  m,  4-8  g,  32  lb  T  &  flat  r,  13  c,  42  h. 
Pres.  C.  H.  Harman,  Sec.  &  Treas.  Wm.  M.  Kerr, 
Supt.  T.  T.  Johnson.  Capital,  $100,000.  Bonds, 
$65,000.  Office,  32  Nassau  St.,  New  York.         l  3 


IRONWOOD,  MICH  Twin  City  Ry.  Co.  b}4 

m,  5)4  m  s,  4-8%  g,  45  lb  T  r,  4  m.  c.  T-H  system. 
Allls  engines.  Pres.  &  Gen.  Man.  E.  D.  Nelson,  V. 
Pres.  H.  M.  Byllesby,  Sec.  &  Treas.  H.  F.  Jahn,  Supt. 
and  Pur.  Agt.  M.  Klnch.        4  4 


ITHACA,  N.  Y.— Ithaca  St.  Ry.  Co.  Elec.  6  m,  4- 
8)4  g,  45,  60  lb  T  r,  18  c,  of  which  12  are  m  c  and  6  t  c. 
T-H  system.  Brill  and  Gilbert  cars.  Ball  engines. 
Water  power.  Pres.  H.  E.  Hand,  V.  Pres.  A. 
Hand,  Sec,  Treas.  &  Gen.  Man.  H.  Bergholtz.  Supt. 
J.  A.  Maxwell.  Capital,  $175,000;  authorized,  $250,- 
000.  Office  16  East  State  st.       4  4 


J 


JACKSON,  MICH.— Jackson  Street  Ry.  Co.  Elec 
7  m,  4-8%  g,  45  T  &  lb  girder  r,  16  c,  of  which  8  are  m 
c  and  8 1  c.  Edison  system.  Brill  cars.  Pres.  H.  H. 
Smith,  V.  Pres.  D.  S.  Smith,  Sec.  J.  B.  Corliss,  Treas. 
&  Gen.  Man.  H.  H.  Smith,  Jr.  Capital,  $140,000;  au- 
thorized, $150,000.  Office,  Main  and  Horton  Sts.  9  3 
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Jackson,  MISS.—  Jackson  City  R.K.  l^m 
i-S^i  g,  4  4-wheel  box  c,  10  h.  Pres.  P.  W.  Peoples 
ot  Jackson  Bank.  Capital,  $5,000.       3  2 

JACKSON,  TENN.— Jackson  &  Suburban  St.  R. 
R.  Co.  7,  m,  4  g,  30  lb  tram  r,  9  4-wheel  box  c,  30  mu 
Pres.  &  Gen.  Man.  J.  L.  Wisdom, V.  pres.  J.  H.  Duke 
Sec.  C.  G.  Bond,  Supt.  T.  F.  Dalbey,  Treas.  1st  Nat 
Bank.  Capital,  $50,000.  Office,  Royal  St.  at  Five 
Points.     e  3 

JACKSONVILLE,  FLA.— Main  St.  R.  R.  Co.  Elec. 
3  m,  3  m  s,  5  g,  40  lb  T  r,  4  c  of  which  2  are  m  c  and  2 
t  c.  General  Electric  system.  Stephenson  cars. 
Pres.  S.'B.  Hubbard;  V.  Pres.  J.  M.  Schumacher,  Sec. 
&  Treas.  A.  F.  Perry.  Elecn.  C.  S.  Hammatt,  Ch. 
Engr.  of  Power  Station  C.  O.  Patterson.  Capital, 
$15,000.  Bonds  $4,400.  Office,  26  Main  st.       l  4 

Jacksonville  St.  R.'R.  Co.  12  m,  5  g,  25  &  80  lb  T 
&  35  lb  c  b  r,  33  c,  137  mu.  Pres.  H.  S.  Haines,  Sav- 
annah, Ga.;  V.  Pres.  Geo.  R.  Foster,  Jacksonville, 
Fla.;  Treas.  J.  M.  Lee,  Savannah;  Supt.  G.  W. 
Haines,  Brunswick,  Ga. ;  Agent  &  Eng.  M.  H.  Motte, 
Jacksonville.  Office.  Commercial  st.    c     9  0 


JACKSONVILLE,  rLIi.— Jacksonville  Ry.  Co. 
Elec,  6  m,  4-8%  g,  25-45  lb  r,  21  c,  of  which  9  are  m 
c,  12 t  c,  5  h.  T-H.  &  Detroit  systems.  Pres.  Wm.  S 
Hook,  Sec.  Marcus  Hook,  Treas.  Fannie  Hook,  Supt 
B.  F.  Slbert.  Capital  $50,000.     6  2 

JAMAICA,  N.  Y. — Jamaica  &  Brookljn  Road 
Co.  (See  Brooklyn,  Queens  Co.  «  Suburban  R.  R. 
Co.,  Brooklyn,  N.  Y.) 

JAMESTOWN,  N.  Y.—  Jamestown  St.  Ry.  Co 
Elec.  20  m,  4-814  g,  30-70  lb  T  &  girder  r,  32  c,  of 
which  27  are  m  c  and  5  t  c,  7  h.  Short  and  Westing- 
house  systems.  Brill  cars.  Noye  and  Phoenix  en- 
gines. Pres.  A.  N.  Broadhead,  V.  Pres.  L.  B.Warner, 
Sec.  W.  S.  Cameron,  Treas.  S.  B.  Broadhead,  Supt.  & 
Pur.  Agt.  G.  E.  Maltby.  Capital  $250,000.  Bonds  $300,- 
000.        9  3 


JANESVILLE,  WIS  Janesvllle   St.  Ry.  Co 

7  m.  5  m  s,  4-8^  g,  35  lb  T  r,  9  c,  of  which  6  are  m  c 
and  4  t  c.  Short  system.  Calumet  and  St.  Louis 
cars.  Armlngton  &  Sims  engines.  Pres.  George  W. 
Blabon,  V.  Pres.  A.Graham.  Sec,  Treas.  &  Gen. 
Man.  W.  R.  Proudfoot,  Elecn.  R.  W.  Bryan.  Ch. 
Eogr.  of  Power  Station  A.  Gibson.  Capital  $125,000. 
Bonds  $75,000.  Office,  Power  House,  Academy  st.  4  4 

JEFFERSONVILLE,  IND. — Jeffersonvllle  City 
Ry.  Co.  5  m,  4-8%  g.  20  &  35  lb  steel  T  r,  ll  c,  35  mu. 
Pres.,  Sec.  &  Treas.  E.  J.  Howard.V.  Pres.  G.  J.  Long, 
Supt.  E.  Frazer.  Capital  stock,  $50,000.  Office, 
57-59  Spring  St.      1  3 

JERSEY  CITY,  N.  J.— Jersey  City  *  Bergen  R. 
R.  Co.  (Controlled  by  Consolidated  Traction  Co.  of 
New  Jersey.)  40  m,  of  which  30  are  horse  and  10  elec. 
4-W)4  g,  60  &  78  lb  c.  b.  &  girder  r,  163  c,  of  which 
136  are  h  c  and  27  m  c,  819  h,  66  mu.  Curtis  and 
Westlnghouse  systems.  Stephenson  and  Trimble 
cars.  Pres.  Chas.  B.  Thurston,  1st  V.  Pres.  G.  F. 
Perkins,  2d  V.  Pres.  &  Gen.  Man.  D.  Young,  Sec.  H. 
C.  Ross,  Treas.  Joseph  S.  VanzaDdt,  Supt.  Thos.  M. 
Sayre.  Capital  $1,000,000.  Bonds,  $258,000.  Office, 
No.  1  Exchange  PI.     9  3 


Consolidated  Traction  Co.,  of  New  Jersey. 
Newark,  N.  J.) 


(See 


JOHNSON  CITY,  TENN. — Johnson  City  &  Car- 
negie St.  Ry.Co.  Elec.  4  m,  4-8%  g,  45  lb  T  r,  4  m  c. 
T-H.  system.  Ellis  cars.  Power  rented.  Pres.  E. 
Day.  V.  Pres,  F.  A.  Stratton,  Sec,  Treas.  &  Gen.  Man. 
E.  H.  Stevens.  Capital  $50,000.     l  4 

JOHNSTOWN,  PA.— Johnstown  Pass.  Ry.  Co. 
15  m,  4-8%  g,  78  lb  girder  r,  31  c.  of  which  19  are  m  c 
andi2tc.  Westlnghouse  motors.  Ball  and  West- 
lnghouse engines.  Stephenson  cars.  Pres.  Tom.  L. 
Johnson, V.  Pres.  &Man.-JohnB.  Hoefgen,  Sec.  S.  E. 
Young.  Capital.  $250,000.  Office  Johnstown.  4  4 

JOL.IET,  ILL.— Jollet  St.  Ry.  Co.  Elec.  16  m 
4-8J4  g,  38,  40,  58  lb.  girder  &  T  r ;  30  c,  of  which  16 
are  m  c  &  14  t  c.  T-H  system.  Pres.  &  Gen.  Man.  J 
A.  Henry.V.  Pres.  &  Supt.  J  W.  Folk,  Sec.  &  Treas.  J. 
Hulslzer.  Capital,  $150,000;  authorized,  $300,000. 
Bonds,  $75,000.  Office,  S.  W.  corner  Jefferson  & 
Ottawa  Sts.     1  3 


JOPLIN,  MO.— Joplln  Electric  Ry.  &  Motor  Co 
5  m,  5  m  s,  4-8^  g,  661b  girder  r,  10  c,  of  which  8  are 
m  c  and  2  t  c.  T-H  system.  St.  Louis  cars.  Ide 
engines.  Pres.  John  N.  Bofflnger,  V.  Prests.  B.  F. 
Hammett,  J.  C.  Stewart,  Sec.  &  Treas.  D.  R.  Powell, 
Gen.  Man.  H.L.  Newman,  Supt.,  Pur.  Agt.  &  Elecn. 
C.  H.  Belden,Ch.  Engr.  ot  Power  Station  C.[Knowles. 
Capital,  $150,000.    Office,  East  Broadway.       4  4 

Southwest  Missouri  Electric  Ry.  Co.  (See  Webb 
City,  Mo.) 


K 


KALAMAZOO,  MICH — Citizens'  St.  Ry.  Co. 
Elec.  12  m,  4-8%  g,  50  lb.  T  r,  25  c,  of  which  14  are 
m.  c.  and  11  t.  c  General  Electric  system.  Pres. 
T.  P.  Bailey,  V.  Pres.  G.  J.  Kobusch,  Sec.  S,  Supt. 
E.  E,  Downs,  Treas.  J.  W.  Johnson,  Gen.  Man.  G . 
X.  Wheeler.     l  4 


KANKAKEE,  ILL.— Kankakee  Electric  Ry.  Co. 
6  m,  4-8%  g,  50  lb  T,  girder  &  T  r,  4  m  c.  Westlng- 
house system.  Pullman  cars.  Pres.  &  Gen.  Man. 
C.  H.  Cobb,  V.  Pres.  H.  K.  Wheeler  Sec.  &  Treas,  T. 
W.  Adams.  Capital,  $50,000;  authorized,  $60,000.  9  3 

North  Kankakee  Elec.  Lt.  &  Ry.  Co.  4.2  m,  4-8J4  sr. 
40,  67  lb  T  &  girder  r,  8  m.  c.  Detroit  and  T-H 
Systems.  St.  Louis  cars.  Phoenix  engines.  Pres. 

B.  F.  Uran,  Sec.  E.  E.  Day,  Treas.  A.  D.  Enrich, 
Gen.  Man.  &  Supt.  E.  Powell.  Capital  $70,000: 
Bonds,  $25,000.        9  3 

KANSAS  CITY,  KAN. — Kansas  City  Elevated 
Ry.Co.  (Operates  Kensington  Ry.)  Elec.  20  m, 
4-8%  g,  40,  50,  62  lb  T  &  Duplex  r,  34  m  C.  T-H, 
Edison  and  Westlnghouse  systems.  PuUman  and 
St.  Louis  cars.  Corliss  engines.  Pres.  C.  W.  Blair, 
V.  Pres.  &  Gen.  Man.  R.  Glllham,  Sec.  D.  D.  Hoag, 
Treas.  A.  H.  Calif.  Capital,  $2,600,0C0.     1  4 

West  Side  R.  R.  Co.  Elec.  10  m,  4-8%  g,  45, 54  lb T  & 
girder  r,  16  c,  of  whlcn  12  are  m.  c.  and  4 1.  c.  West- 
lnghouse system.  St.  Louts  cars.  Sioux  City  Corliss 
engines.  Pres.  W.  N.  Coler,  Jr.,  Sec.  C.  F.  Hutch- 
lngs.  Supt.  J.  P.  Clark.  Capital,  $500,000.  Bonds 
$150,000.        6  3 

KANSAS  CITY,  MO.— Kansas  City  Cable  Ry. 
Co.  20^  m  cable,  4-85^  g,  42,  56  &  63  lb  flat  &  John- 
son girder  r,  190  c,  of  which  119  are  open  and  71  g.  c 
Brownell,  Laclede  and  Stephenson  cp.rs.  Pres.  & 
Gen.  Man.  Wm.  J.  Smith,  V.  Pres.  Jas.  A.  Blair, 
Sec.  W.  H.  Lucas,  Treas.  J.  T.  Thornton,  Asst.  Gen. 
Man.  F.  C.  Peck,  Pur.  Agt.  W.  A.  Satterlee,  Elecn. 
T.  Griffin.  Capital,  $1,575,000  Bonds  $1,350,000. 
Office,  433  E.  Ninth  st.       4  4 

Grand  Ave.  Ry.  Co.  22.618  m,  of  which  3.500  are 
horse,  17.144  cable  &  1.874  steam,  12.129  m  s,  56  lb  T 
&  c  b  r,  S9  c,  of  which  7  are  h  c,  80  cable  comb'n  and 
2  steam  c,  40  h.  Brownell  cars.  Allls  engines.  Pres. 
W.  H.  Holmes,  V.  Pres.  V.  B.  Buck,  Sec.  D.  B. 
Holmes,  Treas.  W.  B.  Clarke,  Gen.  Man.  C.  F.  Holmes, 
Supt.  T.  Barratt,  Auditor,  T.  J.  Fry,  Ch.  Engr.  of 
Power  Station  D.  W.  Dozier.  Capital,  $1,200,00. 
Bonds,  $l,2to,000.  Office,  1500  Grand  ave.     1  4 

Kansas  City  &  Independence  Rapid  Transit  Ry.Co. 
18  m  steam,  4-8%  g,  40  lb  T  r,  28  c,  of  which  18 
are  pass,  c,  9  flat  c  and  1  express  c,  6  steam  motors. 
Laclede  cars.  Baldwin  engines.  Pres.  W.  H.  Holmes, 
V.  Pres.  C.  L.  Hutchinson,  Sec.  D.  B.  Holmes, 
Treas.  W.  B.  Clarke,  Gen.  Man.  C.  F.  Holmes,  Audi- 
tor, T.  J.  Fry,  Pur.  Agt.  V.  W.  Flowerree.  Capital, 
$1,000,000.  Office  1,500  Grand  Ave.      1  4 

Kensington  Ry.  Co.  (Operated  by  Kansas  City 
Elevated  Ry.  Co.)  Steam.  4  m,  4-8%  g,  5u  lb  T  r. 
Pres.  A.  P.  Smith,  V.  Pres.  R.  3.  Miner,Sec.  J.  E 
Brady,  Treas.  W.  A.  Bunker.  Capital  $50,000.  Bonds 
$50,000.      4  4 

Metropolitan  St.  Ry.  Co.  42.3S7  m,  of  which  24.814 
are  cable,  9.345  horse  and  8.228  elec,  4-8%  g,  60  lb  c 
b  r,  289  c  of  which  42  are  h.  c,  76  g  c,  20  m  c  and  151 
t.  c,  175  h  and  mu.  T-H  system.  Laclede  and  Pull- 
man cars.  Armlngton  &  Sims  and  Hooven,  Owens  & 
Rentschler  engines.  Pres.  &  Treas.  C.  F.  Morse,  V. 
Pres.  G.  H.  Nettleton,  Sec.  J.  A.  Harder,  Gen.  Man. 
&  Ch.  Eng.  R.  J.  Mccarty,  Asst.  Gen.  Man.  F.  M. 
Bernardin,  Ch  Engr.  of  Power  Station  A.  E.  Deibert. 
Capital  $2,800,000;  authorized  $3,600,000.  Bonds  $3,- 
000,000.  Office,  9th  &  Broadway.     4  4 

North  East  St.  Ry.  Co.  Elec.  7  m,  3%  m  s,  4-8^ 
g,  52  lb  girder  r;  20  c  of  which  10  are  h  c  and  10  m  c. 
T-H  and  WestiDghouse  systems.  Centropolis  cars. 
Pres.  E.  A.  Phillips,  Sec.  W.  C.  Scarritt,  Gen.  Man. 
R.  Glllham,  Supt.  J.  Houlehan,  Pur.  Agt.  A.  J.  Mc- 
Donald. Capital  $260,000.  Bonds  $260,000.  Office, 
St.  John  and  Elmwood  Aves.     1  4 

People's  Cable  Ry.  Co.  6.8  m,  4-8U  g,  58]4  lb  r,  35 
c,  of  which  15  are  g.  c.  and  20  t.  c.  Auditor  &  Cash- 
ier, W.  C.  Philips,  Supt.  F.  Philips.  Capital  $750,000. 

3  2 

South  Suburban  Ry.  Co.  Elec.  3.25  m,  4-8%  g,  35- 
56  lb.  flat  &  girder  r,  6  m.  c.  T-H  system.  St.  Louis 
cars.  Pres.  G.  K.  Wheeler,  V.  Pres.  &  Gen.  Man.  D. 
J.  Haft,  Sec.  C.  A.  Ross,  Treas.  I.  C.  Hubbell,  Supt. 

C.  Grover.  Capital,  $150,000.  Bonds  $100,000.  Office, 
829  N.  Y.  Life  Ins.  Bldg.         6  3 

KEARNEY,  NEIL— Kearney  Electric  Co.  5%  m 
Elec.  4.-8%  g,  40  lb  T  r,  6c,  of  which  4  are  m.  c.  and 
t.  c.  T-H  &  Edison  systems.  Pres.  Geo.  W.  Frank 
Sec.  &  Treas.  C.  M.  Rice,  Supt.  G.  W.  Frank  Jr. 
Capital  $250,000.        1  4 

KENOSHA,  WIS.— Kenosha  Electric  St.  Ry.  Co 
Pres.  &  Gen.  Man.  J.  W.  Munson.  Capital  $100,000. 
(Not  In  operation  )     4  4 

KEOKUK,  IA.— Gate  City  Electric  St.  Ry.  Co. 
6}4  m,  4-8%  g,  38-45  lb  T  &  girder  r,  14  c,  of  which  8 
are  m  c  and  6 1  c.  Edison  and  Westlnghouse  sys- 
tems. Receiver  H.  C.  Reiner.  Capital  authorized, 
$130,000.   Bonds  $85,000.         1  4 

KEY  WEST,  FLA.— Key  West  Street  Car  As. 
soclatlon.  5  m,  4-8%  g,  50  lb  r,  12  c,  75  mu.  Brill  cars^ 
Pres.  J.  Albertas,  Sec.  G.  B.  Paterson,  Treas.  Key 
West  St,  Car  Co.,  Supt.  A.  Orchuela.  Capital,  $150,- 
000.     6  8 


KEYPORT,  N.  J.— Keyport  &  Matawan  St.  Ry 
Co.  3%  m,  4-8%  g,  38  lb  girder  s-b  r,  6  4-wheel  box  c 
24  h.  Pres.  R.  R.  Brown,  Sec.  &  Treas.  A.  M. 
Brown,  Supt.  W.  C.  Smith.  Capital,  $30,000.      4  4 


KINGSTON,  N.  Y — Colonial  City  Electric  Ry. 
Co,  6  m,  6  m  s,  4-8)^  g,  80  lb  girder  r,  12  c,  of  which 
6  are  m  c,  and  6  t  c.  United  Columbian  system.  St. 
Louis  cars.  Ball  &  Wood  engines.  Pres.  E.  U. 
Loughran,  V.  Pres.  W.Goodwin,  Sec.  &  Gen.  Man. 
N.  C.  Powelson,  Treas.  F  Swift.  Ch.  Engr.  E.  B. 
Codwlse,  Ch.  Engr.  of  Power  Station  F.  Brown. 
Capital,  $175,000.  Bonds  $150,000.  Office  29  Wall  St. 

2  4 

Kingston  City  R.  R  Co.  (See  Rondout.  N.  Y.) 

KINGSTON,  ONT.,  CAN  Kingston  St.  Ry 

Co.  8  m,  3  g,  44  lb  r,  15  c,  45  h.  Pres.  &  Gen.  Man 
B.  W.  Folger,  V.  Pres.  M.  H.  Folger,  Sec.  F.  R. 
Sargent,  Treas.  B.  W.  Folger,  Jr.,  Supt  A.  Beacance 
Capital  $60,000.  Bonds  $60,000.        6  3 

KNOXVILLE,  TENN.— Knoxvuie  Electric  Ry. 
Co.  17  m,  of  which  13  are  electric,  4  8^  ?,  45  10 
girder  &  T  &  25  lb  tram  r,  26  c,  12  m.  c.  T-H  system 
Receiver,  J.  C.  Duncan,  Supt.  W.  B.  Palmer.    7  3 

Fountain  Head  Ry.  Co.  6  m,  4-8)^  g,  45  lb  T  r,  ll  c 
of  which  7  are  passenger  and  4  freight,  3  dummies 
Pres.  G.  Borgfeldt,  V.  Pres.  G.  F.  Pteiffer,  Treas.  J 
Kahle,  Gen.  Man.  M.  O.  French.  Supt.  R.  T.  Baker 
Capital  $200,000.  Office,  91  W.  Depot  st.  4  4 

West  End  St.  Ry.  Co.  4  m.  4  m  s,  4-8%  g,  20  24  lb  c. 
b.  and  T  r,  3  m  c.  T-H  System.  Stephenson  cars. 
Pres.  R.  M.  Rhea,  V-Pres.  W.  P.  Chamberlain,  Sec 
Treas.  Gen.  Man.  &  Pur.  Agt.  T.  J.  Thomas,  Elecn. 
W.  P.  Hickman.  Capital  $35,000;  authorUed  $50,000. 
Bonds  $9,600.        1  4 


KOKOMO,  IND.— Kokomo  City  St.  Ry.  Co.  Elec 
4%  m,  4-8}^  g,  35  lb  T  r,  13  c,  of  which  9  are  m  c,  and 
4  t  c.  Detroit  system.  Brownell  carp.  Dick  & 
Church  engines.  Pres.  F.  E.  Snow,  V.  Pres  W.  A. 
Jackson,  Sec.  &  Treas.  F.  Woodruff,  Supt.  &  Elecn.  F 
H.  Allen.  Capital  $100,000.      1  4 


LACONIA,  N.  H — Laconla  &  Lakeport  St.  Ry.  3.62 
m,  3  g,  35  lb  T  r,  ll  c,  25  h.  Pres.  J.  C.  Moore,  V. 
Pres.  &  Gen.  Man.  Henry  Tucker.  Treas.  Edmund 
Little,  Supt.  B.  S.  Kenniston.  Capital  $50,000.    1  4 


LA  CROSSE,  WIS — La  Crosse  City  Ry.  Co.  103£ 
m,  of  which  %  is  horse  and  10^  elec,  4-8X  g,  40-66 
lb  girder  &  T  r,  30  c,of  which  5  are  h  c,  11  m  c  and  14 
t  c,  20  h.  Gen.  Elec.  system.  St.  Louis  cars.  Allis 
engines.  Pres.  B.  E.  Edwards,  V.  Pres.  W.  W.  Car- 
glll,  Sec.  H.  E.  West,  Treas.  Geo.  H.  Clark,  Supt. 
Peter  Valler,  Ch.  Engr.  C.  C.  Smith.  Elecn.  J.  John- 
son, Ch.  Eng.  of  Power  Station  S.  J.  Prentiss.  Cap- 
ital $200,001'.  Bonds  $125,000.  Office,  3d  and  La  Crosse 
Sts.      1  4 


LA  SALLE,  ILL — City  Electric  Ry.  Co.  9#  m, 
elec,  4-8%  g,  51%  lb  s  b  &  girder  r.  9  c,  of  which  6 

are  m  c  and  3  t  c.  Edison   system.  Pres.   

  Sec  F.  X.  Kildua,  Treas.  L.  B.  Merrlfleld, 

Supt.  E.  S.  Enyart.  Capital  $125,000.     3  2 


LAKE  CHARLES,  LA.— Lake  Charles  St.  Ry 
Co.  \x  m.  1%  m  s,  4-8%  g,  30  lb  T  r,  4  c  14  mu.  Pres. 
P.  Crowley,  V.  Pres.  J.  Ryan,  Sec,  Treas.  &  Gen. 
Man.  W.  Meyer,  Treas.  A.  Meyer.  Capital,  $10,000; 
authorized  $50,000.     4  4 


LAFAYETTE,  IND.— Lafayette  St.  Ry.  Elec 
10  m,  4-%%  g,  56  lb  T  &  girder  r,  31  c,  of  which  19  are  m 
c  and  2  t  c,  Edison  system.  Brill  cars.  Hamilton- 
Corliss  engines.  Pres.  Frank  M.  Rlter,  V.  Pres.  T. 
•T.  Levering,  Sec  &  Treas.  J.  T.  Henderson,  Gen.  Man. 
&  Elecn,  J.  S.  Hill.  Capital  $150,000.         1  4 


LAMPASAS  SPRINGS,  TEX.  —  Lampasas 
Springs  St.  R.  R.  Co.  3  m,  3  m  s,  4-8%  g,  35  lb.  T  r, 
6  c,  16  mu.  Pres.  R.  E.  Maddox,  V.  Pres.  E.  R.  Mad- 
dox,  Sec.  W.  Little,  Treas.  Gen.  Man.  Supt.  & 
Pur.  Agt.  E.  P.  Maddox,  Ch.  Engr.  E.  Day.  Capital 
$20,000;  authorized,  $20,000  office.  Elm  st.       l  4 

LANCASTER,  N.  Y.— Buffalo,  Bellevue  &  Lan- 
caster Ry.  Co.  14  m,  13)4  m  s,  4-8^  g,  45, 54,  66  T  and 
girder  r,  24  c  of  which  10  are  m  c  and  14 1  c.  T-U 
system.  Brill  and  Stephenson  cars.  Ball  engines. 
Pres.  H.  W.  Box,  Sec.  J.  A.  Roberts,  Treas.  J.  L. 
Williams,  Supt.  &  Pur.  Agt.  R  E.  Danfoith,  Elecn. 
F.  D.  Jackson,  Ch.  Engr.  of  Power  Station,  W.  A. 
Davison.  Capital  $90,000;  authorized  $100,000. 
Bonds  $200,000.      1  4 


LANCASTER,  O.— Lancaster  Electric  Ry.  Co. 
4  m,  bonded  for  elec.  service,  4-8}4  g,  52  lb  girder  r 
7  c,  16  h.  Pres.  Wm.  Duffy,  V.  Pres.  G.  Mustee,  Sec. 
C.  F.  Nestor,  Treas.  &  Gen.  Man.  A.  Baumann 
9  3 


LANCASTER,  PA.— Pennsylvania  Traction  Co 
(Operates  Columbia  &  Donegal,  Columbia  &  iron- 
vllle,  Lancaster  &  Columbia  and  Lancaster  City  rail- 
ways.) 50  m,  5-2)4  £■  52,  tiO  lb  girder  &  T  r,  50  c,  of 
which  40  are  m  c  and  10  t  c,  7  h.  Gen.  Elec.  system. 
Brill  cars.  Ball  &  Wood  and  Reynolds  engines. 
Pres.  J.  J.  Patterson,  Sec.  &  Treas.  J.  Hertzler.  2  4 


Lancaster  &  Lltltz  Ry.  Co.  Elec.  8  m,  5-21^  g 
Pres.  J.  A.  Coyle,  Sec.  &  Treas.  J.E.  Ackley.    8  2 
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LANSING,"  MICH  Lansing  City  Ky.  Co.  Elec 

8  m,  4-8%  g,  35  &  45  lb  s  b  &  T  r.  17  c,  of  which  .12 
are  m.  c.  and  5  t.  c.  Westlnghouse  system.  Pres.  G. 
Macdonald,  V.  Pres.  C.  Osbund,  Sec.  J.  P.  Lee,  Gen. 
Man.  S.  L.  Kelghley.  Capital  $50,000.  Office,  1  106 
Washington  Ave.,  South  Lansing.     9  3 

LARCHMONT,  N.  Y. — Larchmont  Horse  R.  B 
Co.  1%  m,  g,  25  &  38  lb  T  &  girder  r,  3  box  c,  12 
h.  Stepherison  cars.  Pres.  C.  H.  Murray,  V.  Pres. 
E.  E.  Flint.  Sec.  Treas.  &  Supt.  W.  H.  Campbell. 
Capital  $25,000.        1  4 


LAREDO,  TEX.— International  Bridge  &  Tram- 
way Co.  2  m,  3-9  g,  20  lb  T  r,  2  c,  10  mu.  Brill  cars. 
Pres.  P.  ornelas,  Sec.  T.  W.  Smith,  Supt.  K.  Varela. 
4  4 

Laredo  Electric  &  By.  Co.  3%  m,  4  g,  25  lb  T  r,  6  m 
c  Edison  system.  Brill  cars.  Armlngton  &  Sims 
engines.  Pres.  B.  M.  Hammond,  V.  Pres.,  Treas.  & 
Gen.  Man.  C.  P.  Drake,  Sec.  Supt.  &  Pur.  Agt.  C.  F. 
Yaeger,  Ch.  Engr.  and  Ch.  Engr.  of  Power  Station 
J.  E.  Emly,  Elecn.  G.  D.  Hand.  Capital,  $100,000. 
Office,  Salinas  &  Parragut  sts.        4  4 

LAWRENCE,  KAN.— Lawrence  Transportation 
Co.  5%  m,  4-1  g,  38  lb  Johnson  girder  r,  9  c,  of  which 
6  are  4-wheel  box  and  3  4-wheel  open,  54  h.  Pres 
A  Treas.  H.  Tlsdale.  V.  Pres.  J.  W.  Parker,  Sec.  H.  B 
Lawton,  Supt.  W.  McElheny.  Capital  $35,000.    4  4 


LAWRENCE,  MASS.  —  Lowell,  Lawrence  & 
Haverhill  St.  Ky.  Co.  53  m,  4-8"^  g,  60,  70  lb  T  and 
girder  r,  94  c,  of  which  6  are  h  c,  71  m  c  and  17  t  c. 
Gen.  Elec.  system.  Brill,  Jones,  Lewis  &  Fowler 
and  Newburyport  cars.  Mcintosh  &  Seymour  and 
Providence  engines.  Pres.  G.  H.  Campbell,  Treas. 
C.  A.  Stone.  Asst.  Treas.  W.  A.  Fisher,  Audr.  G.  E. 
Tripp,  Supts.  (Lawrence  division)  N.  E.  Morton, 
(Haverhill  division)  F.  Woodman.  Offices  104  Ames 
Bldg.,  Boston,  246  Essex  st.,  Lawrence.     4  4 

LEAVEN  WORTH,  KAN.— Leavenworth  Electric 
Ry.  t  o.  15  m,  of  which  5  are  horse  and  10  elec,  4-8^> 
g,  56  lb.  T  r,  28  c,  of  which  14  are  h.  c.  9  steam  c.  3 
m.  c.  and  2 t.  c.  15  h  32  mu.  Stephenson  cars.  Bald- 
win and  Porter  engines.  Receiver  &  Pur.  Agt.  L.  M 
Erb,  Atty.  W.  Dill,  Elecn.  C.  W.  White.  Capital, 

$300,000.         1  4 


LEBANON,  MO.— Lebanon  Light  &  Water  Co. 
Elec.  X  m.  48  lb  T  r,  1  m.  c.  Westlnghouse 

system.  Pres.  B.  F.  Hobart,  V.  Pres.  E.  B.  Loveland 
Sec.  &  Treas.  W.  P.  Heath,  Gen.  Man.  &  Supt.  J. 
E  Fulkerson.  Capital  $250,000.  Bonds,  $100,000.  9  3 


LEBANON,  PA.— Lebanon  &  Annvllle  St.  Ry.  Co 
Elec.  20m,  5-2\/„  g,  40-80  lb  girder  &  T  r,  14  m  c 
Edison  system.  Lebanon  Mfg.  Co.,  Lewis  &  Fowler 
and  Stephenson  cars.  Ball  and  Ide  engines.  Pres 
&  Gen.  Man.  J.  M.  Sbenk,  V.  Pres.  S.  P.  Light,  Sec. 
H.  H  Light,  Treas.  F.  H.  Relneohl,  Supt.  C.  H.  Smith 
Capital  $100,000.  Bonds  $100,000.       1  4 

Lebanon  &  Myerstown  St.  Ry.  Co.  Pres.  J.  N. 
Shenk.  Sec.  S.  L.  Brlghtbill.  Treas.  G.  D.  Rice. 
3  4 


LEW1STON,  ME.— Lewlston  &  Auburn  Horse 
R.  R.  Co.  14  m,  4-8%  g,  35.  45,  50  lb  T  and  c  b  r,  15  c, 
80  h.  Jones  and  Stephenson  cars.  Pres.  C.  F. 
Woodward.  Treas.  H.  C.  Little,  Gen.  Man.  E.  W. 
Gross,  Supt.  H.  Yates,  Pur.  Agt.  E  E.  Proctor. 
Capital  $97,000;  authorized  $100,000.  Bonds  $85,000. 44 

LEXINGTON,  KY.- Passenger  &  Belt  Ry.  Co 
Elec.  13  m,  12  m  s,  4-8%  g  50  lb  T  r ;  33  c,  of  which 
25aremcand8tc.  Edison  and  T-H  systems.  Ohio 
Falls  and  Pullman  cars.  Armlngton  &  Sims  and 
Lane&Bodley  engines.  Pres.  &  Gen.  Man.  C.  H. 
Stoll,  V.  Pres.  W.  J.  Longbrldge,  Sec.  T.  D.  Murray, 
Treas.  R.  P.  Stoll,  Supt.  Pur.  Agt.  &  Elecn.  E.  J. 
Richards,  Ch.  Eng.  of  Power  Station  J.  McKeever. 
Capital  $1,000,000.  Office,  Main  and  Cheapside  sts. 
1  4 

LEXINGTON,  MO — Lexington  &  Kansas  City 
Land  &  investment  Co.  2%  m,  4-4  g,  30  lb  r,  2  c,  8  h. 
Pres.  R.  G.  Estell,  V.  Pres.  W.  Z.  Hickman,  Sec.  & 
Treas.  Jas.  Wentworth.        5  3 

LIMA,  O.— The  Lima  Electric  Ry.  Co.  7  m,  4-8J^  g 
66  lb  girder  r,  10  c,  of  which  7  are  m  c  and  3  t  c 
T-H  system.  New  Castle  cars.  Pres.  A.  E.  Town- 
send,  V.  Pres.  &  Treas.  W.  W.  Hazzard,  Sec.  Miss 
M  L.  Hill.  Supt.  H.  M.  Ingold,  Elecn.  J.  C.  Huffer. 
Capital,  $200,000.  Bonds,  $100,000.      1  4 

LINCOLN,  NEB.— Lincoln  St.  Ry.  Co.  Elec.  60 
m  4-8V6  g  40,  56,  70  lb  T  &  girder  r,  80  c,  of  which  40 
are  m  c~and  40 1  c.  T-H  generators,  Westlnghouse 
and  Short  motors.  Pres.  F.W.  Little,  Sec.W.  U.Clark 
Treas  &  Gen.  Man.  C.  C.  Upham.  Capital,  $1,200,000; 
authorized,  $2,000,000.  Bonds,  $600,000.  Office  9  and 
K  Sts        4  4 


LITTLE  ROCK,  ARK.— Capital  St.  Ry.  Co. 
(Leased  and  operated  by  City  Electric  Ry.  Co. 

The  City  Electric  Ry.  Co.  (Operates  Capital  St. 
Ry  )  19.51  m,  of  which  1.30  is  horse  and  18.21 1  lec.  4-8% 
g  35, 38  &  48  lb  T  &  girder  r,  72  c,  of  which  4  are  h  c 
28mcand40tc.  T-H  system.  Various  cars.  Ham- 
ilton-Corliss engines.  Receivers  T.  W.  Fordyce  and 
A.  N.  Johnson,  Gen.  Man.  Pur  Agt.  &  Ch.  Engr.  H. 
G.  Fleming,  Supt.  A.  S.  Grooms,  Ch.  Engr.  of  Power 
station  R.  F.  Raise.  Capital  $500,000.  Bonds,  $600,- 
ooo.       1  4 


LOCKPORT,  N.  Y  Lock  City  Electric  R.  R.  Co. 

7  m,  4-8%  g,  77  lb  s  b  r,  12  c,  of  which  6  are  m.  c.  and 
6  t.  c.  Brill  and  St.  Louis  cars.  Pres.  W.  Goodwin, 
Sec.  W.  Spalding,  Treas.  F.  Swift.  Capital,  $150,- 
000.     9  3 


LOGANSPORT,  IND.— Logansport  Ry.  Co.  Elec 
5^  m,  4  g,  40  lb  T  r,  8  m.  c.  Edison  and  T-H  sys- 
tems. St.  Louis  cars.  Mcintosh  &  Seymour  engines. 
Pres.  S.  Spencer,  Sec.  &  Treas.  R.  D.  Lankford,  Gen. 
Man.  &  Pur.  Agt.  J.  T.  McNary,  Ch.  Engr.  of  Power 
Station  C.  A.  Herring.  Office  414%  Broadway.  1  4 


LONDON,  ONT.— London  St.  Ry.  Co.  11%  m,  of 

which  l  is  horse  and  10%  elec.  7  ms,  4-8%g,  35,  36  lb 
flat  r,  36  e,  of  which  35  are  h  c  and  1  m  c.  Westlng- 
house system.  Toronto  By.  cars.  Pres.  H.  A. 
Everett,  V.  Pres.  E.  M.  Moore,  Sec,  Treaa  &Gen. 
Man.  S.  R.  Break,  Supt.  H.  T.  Smith.  Capital  $100,000. 
Office  Dundas  st.  East.     4     4 ' 


LONG  ISLAND  CITY,  N.  Y.  —  Stelnway  Ry 
Co.  of  Long  Island  City.  32.25  m,  of  which  12  are 
horse  and  20.25  elec.  4-8%  g,  47,  66,  70  lb  Duplex  r 
100  c,  of  which  48  horse  and  52  m  c,  200  h.  Pres.  R. 
T.  McCabe,  V.  Pres.  Stephen  Peabody,  Sec.  &  Treas. 
H.  D.  Babcock,  Asst.  Treas.  W.  A,  Pease,  Gen.  Man. 
G.  Chambers.  Capital,  $3,500,000.  Bonds  $1,300,000; 
authorized  $1,500,000.  29  Broadway,  New  York,  l  4 


Long  Island  City  &  Newtown  Ry.  Co.  Elec.  6%m,  4- 
8%  g,  45-55  lb  r,  27  c,  7  m  c.  Edison  system.  Pres 
Isaac  Buchanan,  N.  Y.  City,  Sec.  Geo.  S.  Crawford 
Brooklyn,  N.  Y.,  Treas.  Patrick  J.  Gleason,  Sec 
Thomas  Burke,  Supt.  Michael  Conway.  Capital 
$150,000.  Offices,  112  Front  st.       3  1 


LONG  VIEW,  TEX.— Longvlew  &  Junction  St. 
Ry.  5%  m,  of  which  1%  are  horse  and  4  cable;  3-6  g 
16  lb  r,  2  c,  4mu.  Pres.  W.  S.  Mayfleld,  Sec.  &  Treas 
W.  D.  Stalllngs,  Gen.  Man.  T.  H.  Huffman.  Capital 
$4,500.        3  2 


LOS  ANGELES,  CAL.— Los  Angeles  Consolida- 
ted Electric  Railway  Co.  (Controls  all  roads  In 
Pasadena  except  Pasadena  &  Mt.  Wilson  Ry.)  87 
m,  of  which  21  are  horse  and  21  cable,  3-6  and  4-8% 
g,  40,  45  lb  girder  r,  209  c,  of  which  34  are  h  c,  60  g  c, 
65  m  c  and  60 1  c,  125  h,  82  mu.  Westlnghouse  and 
Edison  systems.  Brill  and  Stockton  C.  H.  &  A.  cars. 
Golden  State  &  Miners'  Iron  Works  engines.  Pres. 
M.  H.  Sherman,  V.  Pres.  &  Gen.  Man.  E.  P.  Clark, 
Sec.  F.  V.  McDonald,  Supt.  J.  J.  Akin.  Office, 
Central  ave.  and  Wilde  st.        4  4 


Main  St.  &  Agricultural  Park  R.  R.  Co.  9.72  m,  3-6 
g,  16  lb.  T.  r,  31  c,  105  h.  Pres.  W.  J.  Brodrlck,  V 
Pres.  T.  E.  Rowan,  Sec.  A.  C.  Taylor,  Treas.  Far- 
mers' &  Merchants'  Bank,  Supt.  Wm.  Hawks,  Capi- 
tal $200,000,   Office,  234  N.  Main  St.       4  4 


Temple  St.  Cable  Ry.  Co.  4%  m,  3-6  g,  38  lb 
Johnson  girder  r,  10  c.  10  dummies  Pres.  &  Gen. 
Man.  F.  W.  Wood,  V.  Pres.,  O.  Morgan.  Sec.  W.  N. 
Hamaker,  Treas.  Frank  A.  Gibson,  Supt.  J.  Fowler. 
Capital  $400,000.  Bonds  $100,000.  Office,  129  Temple 
St.        4  4 


LOUISVILLE,  KY.— LoulsvlUe  Ry.  Co  (Includes 
all  lines  in  the  city).  Elec.  150  m,  of  which  50  are 
horse  and  100  elec,  5  g,58%,  78, 100  lb  girder  r,  490  c,  of 
which  200  are  h.  c,  175  m  c  and  115  t  c,  1300  mu.  Gen. 
Elec.  system.  Allis,  Ball  and  Williams  engines. 
Pres.  J.  B.  Speed,  V.  Pres.  St.  John  Boyle,  sec.  & 
Treas.  R.  H.  Watts,  Gen.  Man.  T.  J.  Minary,  Supt. 
J.  O.  Haddox,  Ch.  Engr.  and  Elecn.  H.  B.  DuPont. 
Capital  $6,000,000.  Bonds  $6,000,000.  office,  E00 
Twelfth  st.      4  4 


Louisville  Terminal  Ry.  Co.  2%  m,  4-9  g,  56  lb  T  r, 
2  c,  of  which  l  is  m  c  and  1 1  c.  Pullman  cars.  Pres. 

G.  L.  Danforth,  Sec  &  Treas.  C.  C.  McClarty,  Receiver 

H.  V.  Harris.  Capital  $60,000.  Office,  Columbia 
Bldg.  3  4 


LOWELL,  MASS.— LoweU  &  Suburban  Ry.  Co 
Elec.  49  m,  4-8%  g,  45,  50,  60,  90  lb  T,  girder 
and  tram  r,  105  c,  of  which  53  are  m  c  and  52  t  c 
Bentley  Knight,  T-H  &  Westlnghouse  systems.  Brill 
Jones,  Newburyport  and  Stephenson  cars.  Pres. 
E.  M.  Tucke,  V.  Pres.  A.  Pels,  Sec.  &  Gen.  Man,  P.  F 
Sullivan,  Treas.  P.  Parker,  Elecn.  G.  F.  Wells.  Capi- 
tal, $500,000.  Bonds  $1,000,000.  4  4 


Lowell,  Lawrence  &  Haverhill.  (See  Lawrence, 
Msss.) 


LYNCHBURG,  VA.  —  Lynchburg  Electric  Co. 
5%  m,  2%  m  s,  4-8%  g,  35-42  lb  T  &  tram  r,  8  m  c 
Eickemeyer  and  Westlnghouse  systems.  Lewis  & 
Fowler  cars.  Ball  engines.  Pres.  Stephen  Adams, 
Sec.  &  Treas.  J.  F.  Lewis,  Gen.  Man.  &  Pur.  Agt.  C. 
H.  Harman,  Supt.  B.  Flannagan,  Ch.  Engr.  &  Ch. 
Engr.  of  Power  Station  H.  S .  Hall,  Elecns.  S  Cochran 
C.  P.  Poole.  Capital  $100,000.  Office,  Park  ave. 
4  4 


Lynchburg  &  Rlvermont  Electric  Ry.  Co.  4%  m, 
1%  m  s,  4-8 %  g,  31,  56  lb  T  and  girder  r.  7  m  c. 
Edison  and  Westlnghouse  systems.  Brill  and  Lewis 
&  Fowler  cars.  Green  and  Russell  engines.  Pres. 
J.  P.  Pettyjohn,  V.  Pres.  W.  L  Owen,  Supt.  & 
Pur.  Agt.  J.  A.  Humphries.  Ch.  Engr.  of  Power  Sta- 
tion J.  Barnard.  Capital,  $20,000.     4  4 


LYNN,  MASS.— Lynn  &  Boston  R.  R.  Co.  (In- 
cludes Essex,  Naumkeag  &  Lynn  Belt  Line  Rys.,  and 
controls  East  Middlesex  Ry  Co.  under  a  99  year  lease. 
Controlled  by  North  Shore  Traction  Co.)  150  m,  4- 
8J^  g,  35,  45,  50,  58,  90  lb  tram,  T  &  girder  r,  475  c,  of 
which  45  are  h  c,  450  h.  T-H  system.  Pres.  Amos 
F.  Breed,  V.  Pres.  &  Clerk,  E.  Francis  Oliver,  Treas. 
C.  Williams,  Gen.  Man.  Elwln  C.  Foster,  Auditor, 
A.  S.  Palfray,  Pur.  Agt.  H.  Grover,  Elecn,  M.  Hoopes. 
Capital,  $1,000,000.  Bonds,  $1,890,500:  authorized  $4,- 
000,000.  Office,  333  Union  st.      4  4 


North  Shore  Traction  Co.  (Controls  Lynn  &  Bos- 
ton  Ry.  Co.)  Pres.  John  P.  Ilsley,  Sec.  Wm.  Stiles, 
Treas.  C.  Ford  Stevens.  Capital,  $6,000,000.  Bonds, 
$2,445,000.   Office,  Camden,  N.  J.       1  4 


M 


MACON,  GA.— Consolidated  St.  Ry.  Co.  Elec. 

253*"m,  4-8%  g,  20,  30, 40  lb  T  r,  37  c,  of  which  21  are  m 
c  and  10  t  c,  T-H  system.        5  3 


Macon  &  Indian  Spring  Electric  Ry.  Co.  6%  m, 
4-8%  g,  30,  40  lb  T  r,  8  m  c.  T-H  system.  American 
and  Lamokln  cars.  Ball  engines.  Pres.  &  Gen. 
Man.  T.  J.  Carting,  Sec.  &  Treas.  J.  H.  Herley,  Supt. 
&  Elecn.  J.  T.  Nyhan,  Pur.  Agt.  G.  Margen.  Capital 
$60,000.      4  4 


McKEESPORT,  PA.— McKeesport  &  Reynoldton 
Pass.  Ry.  Co.  Elec.  9  m,  5-2J£  g,  38  &  52  lb  Johnson 
girder  r,  16  c,  of  which  13  are  m  c  and  3  t  c.  Gen. 
Elec.  and  Westlnghouse  systems.  Russell  engines. 
Pres.  J.  C.  Smith,  V.  Pres.  W.  P.  Wampler,  Sec.  W. 
B.  Peters,  Treas.  E.  F.  Woods,  Supt.  W.  L.  Osborne, 
Pur.  Agt.  J.  C.  Smith.  Capital  $180,000;  authorized 
$300,000.  Office,  105  5th  ave.  4  4 


MADISON,  IND.— Madison  St.  Ry.  Co.  2%  m,  4 
g,  15  lb  tram  r,  8  c,  4  h,  16  mu.  Pres.  &  Treas.  J.  W. 
Thomas,  Sec.  J.  A.  Mercer,  Supt.  J.  Wendel.  Capl- 
tal$i3,000;  authorized  $15,000.  Office 301  Front  st.  5  3 


MADISON,  WIS. — Madison  City  Ry.  Co.  Elec.  8 
m,  4-8%  g,  40,  50  lb  T  r,  13  c,  of  which  9  are  m  c  and 
4tc.  T-H  system.  St.  Louis  cars.  Pres.  W.  Lamp- 
recht,  Sec.  &  Treas.  H.  C.  Welch,  Gen.  Man.  G.  H. 
Shaw.  Capital  $100,000.  Bonds  $150,000.  Office  Main 
&  Baldwin  sts.     2  4 


MALDEN,  MASS,— East  Middlesex  St.  Ry.  Co. 
16.13  m,  4-8%  g,  35  &  40  lb  T  &  tram  &  Richards 
r,  58  c,  of  which  23  are  box  and  35  open,  204  h.  Pres 
Amos  F.  Breed,  Treas.  D.  H.  Sweet&er,  Supt.  J. 
Sewall.  Capital,  $300,000.  Office,  35  Congress  st., 
Boston.  12  2 


MANCHESTER,  N.  H.— Manchester  Street  Ry 
Co.  12  m,  3  g,  35  lb  tram  r,  39  c,  189  h.  Pres.  C. 
Williams,  Treas.  C.  H.  Bartlett,  Gen.  Man.  N.  H. 
Walker.  Capital,  $25,000.  Office  Depot  St.  9  3 


MANISTEE,  MICH.— Manistee,  Flier  City  & 
East  Lake  Ry.  Co.  Elec.  11  m,  4-8J4  g,  45  lb.  T  r,  16 
c,  of  which  8  are  m  c.  and  8  t  c.  Gen.  Elec.  system. 
St.  Louis  cars.  Ide  engines.  Pres.  &  Treas.  G.  A. 
Hart,  V.  Pres.  F.  F.  Davidson,  Sec.  W  F.  Davidson, 
Supt.  F.  J.  Huntoon,  Pur.  Agt.  G.  A.  Hart.  Capital, 
$150,000.   Office,  418  River  St.         1  4 

MANKATO, MINN. — Mankato  St.  Ry.  Co.  3%  m, 

3-6  g,  27  lb  steel  r,  5  c,  of  which  3  are  m.  c,  16  h 
Brownell  cars.  Pres.  S.  Lamm,  Sec.  &  Treas.  John 
C.  Noe,  Gen.  Man.  W.  M.  Farr.  Capital,  $50,000. 
Office,  121  Hickory  st.,  Mankato.        l  4 


MANSFIELD,  O.  —  Citizens'  Elec.  Ry.,  Lt.  & 
Power  Co.  7J^  na,  4-8%  g,  45,  50,  60  lb  girder  &  T  r, 
13  m.  c.  Westlnghouse  system.  Akron,  Brill  and 
Laclede  cars.  Buckeye  and  Cooper  engines.  Pres. 
S.  N.  Ford,  V.  Pres.  M.  D.  Harter,  Sec.  S.  G.  Cumm- 
lngs,  Treas.  &  Gen.  Man.  R.  Carpenter,  Supt.  S. 
Hennesfauth.  Capital  $80,000;  authorized  $125,000. 
Office,  Power  Station,  N.  Main  st.        4  4 


MARINETTE, WIS.— Marinette  Gas,  Elec.  Lt.  & 
St.  Ry.  Co.  5  m,  4-S%  g,  32,  35,  52  lb  T  &  tram  r 
15  c,  of  which  6  are  h  c,  7  m  c  and  2  t  c.  T-H  sys- 
tem. St.  Louis  cars.  HofTman-Bllllngs  Co.  engines. 
Pres.  &  Gen.  Man.  H.  C.  Hlgglns,  V.  Pres.  A.  C. 
Merryman,  Sec.  G.  W.  Hanley,  Treas  J.  F.  Hancock 
Capital  $100,000.  Bonds  $50,000.  Office  1511  Main 
St.     2  3 

MARION,  IND.— Marlon  St.  Ry.  Co.  Elec.  \0}& 
m,  4-8%  g,  35,  38  lb  T  and  girder  r,  11  c,  of  which  6 
aremc  and5tc.  T-H  system.  Pres.  Ell  Halderman, 
V.  Pres.  J.  A.  Halderman,  Sec.  &  Treas.  C.  W.  Hal- 
derman, Supt.  W.  C.  Whlnney.  Capital,  $80,000.  5  3 


Queen  City  Electric  Ry.  Co.  5  m,  4-8%  g,  45,  52  lb 
T  &  girder  r,  16  c,  of  which  14  are  m  c  and  2 1  c.  T-H 
system.  Jones  and  Pullman  cars.  Phoenix  engines. 
Pres.  R.  B.  Harrison.  Sec.  L.  Wallace,  Jr.,  Gen. 
Man.  &  Supt.  A.  A.  Boyd.  Capital,  $180,000.  Office 
cor.  13th  st.  &  Buffalo  ave.  Eastern  office  1  Broad- 
way,;New  York.        9  3 
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MARION,  O.— Marion  St.  Ry.  Co. 

MARLBORO,  MASS.— Marlboro  St.  R.  R.  Co. 
Elec.  3.322  m,  4-8  g,  38,  481b  T  and  girder  r,  9  m  c 
Edison  system.  Ellis  and  Newbur.v  port  cars.  Pres. 
E.  R.  Alley,  V.  Pres.  S.  H.  Howe,  Sec.  F.  L.  Clatiin, 
Treas.  T.  T.  Robinson,  Gen.  Man.  &  Supt.  H.  E. 
Bradford.  Capital  $50,000.  Bonds  $50,000.  Office 
88  Maple  st.      1  4 

MARQUETTE,  MICH.— Marquette  City  & 
Presque  Isle  Ry.  Co.  Elec.  5  m,  4-8*|  g,  50  lb  Johnson 
girder  r,  5  c,  ot  which  3  are  m  c  &  2  t  c.  T-H  system. 
Laclede  cars.  Hamilton-Corliss  engines.  Pres  P. 
O.  Clark,  Sec.  M.  E.  Aslre,  Tieas.  J.  Connolly,  Supt. 
C.  Retalllc.  Capital,  $200,000.       9  3 


MARSHALLTOWN,  IA.— Marshalltown  Light 
Pow.  &  Ry.  Co.  Z%  m,  3K  m  s,  4-8)6  g,  40  lb  T  r,  5  c, 
of  which  4  are  mc  and  1  t  c.  T-H  system.  Brill 
and  Pullman  cars.  Ide  and  St.  Louis  engines.  Pres. 
C.  D.  Jones.  Sec.  S.  B.  Hovey,  Treas.  M.  W.  Hovey, 
Supt.  J.  J.  Roe,  Pur.  Agts.  Jones  &  Hovey,  Elecn. 
W.  G.  Bowe.  Capital  $250,000.  Bonds  $125,000.  4  4 

MARTINSBURG,  W.  VA — Martlnsburg  St. 
Ry.  Co.  314  m,  40  lb  T  r,  6  c  or  which  3  are  m  c  and 
3  t  c.  Edison  system.  Brill  cars.  Mcintosh  &  Sey- 
mour engines.  Pres.  &  Treas.  J.  B.  Wilson,  Sec.  J. 
W.  Walker.  Capital,  $50,000;  authorized  $100,000. 
9  3 

MARYSVILLE,  CAL.— M'ville  &  Yuba  City  St 
R.  R.  Co.  4  m,  3-6  g,  16  lb  T  r,  5  c,  4  h,  14  mu.  Pres.  D 
E.  Knight,  V.  Pres.  S.  H.  Bradley,  SecW.  T.  Ellis,  Jr 
Supt.  L.  Graves.  Capital  $40,000.  Office,  cor.  D  &  1st 
sts.        4  4 


MAYSVILLE.  KY.— Maysvllle  St.  R.R.  &  Trans- 
fer Co.  Elec.  4  m,  4-8)6  g,  40  lb  T  r,  12  c,  of  which 
5  are  m  c  and  7  t  c.  Pres.  A.  M.  J.  Cochran,  Sec 
Treas.  &  Gen,  Man.  R.  A.  Cochran,  Jr.,  Supt.  of  lines 
cars,  &c,  J.  Llm brick.  Capital  $30,900;  authorized 
$100,000.  Bonds  $65,000.  Office,  Court  st.     4  4 


MECHANICSBURG,  ILL.  —  Mechanlcsburg  & 
Buffalo  Ry.  Co.  7%  m,  3-10  g,  16  &  20  lb  T  r,  3  4-wheel 
open  c,  4  mu.  Pres.  J .  B.  Hunter,  V.  Pres.  H.  Thomp- 
son, Sec.  J.  T.  Pullenwlder,  Treas.  A.  T.  Thompson 
Capital,  $12,000.  b  7  1 

MEMPHIS.  TENN.-  Citizens'  St.  R  R.  Co. 
(Owns  City  &  Suburban  Ry.)  50  m,  4-8)6  S,  60.  76  lb 
T  &  girder  r,  125  c,  of  which  65  are  m  c  and  60  t  c. 
Edison  system..  Lamokincars.  Ide  engines.  Pres. 
C.  H.  Ruddock,  Sec.  &  Treas.  L.  R.  Godwin,  Gen. 
Man.  &  Pur.  Agent,  G.  F.  Jones.  Office.  29  Hernando 
st.      4  4 


City  &  Suburban  Ry.  Co.  Owned  by  Citizens'  St. 
R.  R.  Co.)  Elec.  m.  4-8*6  g,  45  &  52  lb  T  and  tram 
r,  10  c,  of  which  5  are  m  c  and  5  t  c.  T-H  system. 
St.  Louis  cars.  Pres.  F.  G.  Jones,  Sec.  L.  R.  Good- 
win, Treas.  R.  L.  Benson.  Capital  stock,  $150,000; 
auhorized,  $165,000.  Office,  56  E  Court  st.      10  2 


East  End  Ry.  Co.  5*6  m  steam,  4-8)6  g,  35-50  lb 
steel  T  r,  8  c,  4  steam  dummies.  Ohio  Falls  cars. 
Baldwin  engines.  Pres.  J.  Overton,  Jr,  V.  Pres.  B.  M. 
Stratton,  Sec  J.  E.Wade,  Treas.  W,  D.  Bet-hell,  Gen. 
Man.  J.  C.  Sneed.  Capital  $150,000.  Bonds  $150,- 
000.   Office,  310  2nd  St.     9  3 

Raleigh  Springs  Ry.  Co.  11  m,  4-8*6  g,  60  lb  girder 
&  T  r,  15  c,  of  which  9  are  m  c  and  6 1  c.  T-H  system. 
Brill  cars.  Allls  and  Hampson  engines.  Pres.  B. 
L.  Duke.  V.  Pres.  &  Gen  Man.  W.  R.  Hall,  Sec.  S.  L. 
Flnley,  Treas.  C.  B.  Buchanan.  Capital  $264,100; 
authorized  $265,000.  Office,  10  W.  Court  st.      10  3 


MENOMINEE,  MICH.— Menominee  Elec.  Ry. 
&  Pow.  Co.  6.9  m,  4-8*6  g,  40  lb  T  r,  12  c,  of  which  8 
are  m  c  &  4 1  c.  Edison  system.  Pres.  A.  Spies,  V 
Pres.  P.  A.  Van  Bergen,  Sec,  Treas.  &  Gen.  Man 
E.  Daniell.  Capital  $110,000.  Bonds  $51,000.      4  4 


MERIDEN,  CONN.— Meriden  Horse  R.  R.  Co 
7  m,  4-8)6  g,  35  &40  lb  T  r,  21  c,  90  h.  Pres.  Geo.  R 
Curtis,  Sec.  &  Treas.  Chas.  L.  Rockwell,  Capital, 
$80,000.   Bonds,  $70,000.     5  2 


MERIDIAN,  MISS.— Meridian  St.  Ry.  Co.  6  m 

of  which  1)6  are  steam  and  4)6  horse,  4-8)6  g,25  &  36 
lb  T  &  flat  r,  10  c,  60  mu.  Pres.  Geo.  S.  Covert,  Sec 
J.  M.  Kelley,  Supt.  &  Gen.  Man.  J.  L.  Handley.  Cap- 
ital, $30,000.     3  1 

Meridian  Dummy  Line  Ry.  Co.  2  m,  4-8)6  g,  40  lb  T 
r.  6  c.  Pres.  J.  H.  Wright,  V.  Pres.  C.  C.  Coffee, 
Sec.  &  Treas.  G.  Q.  Hall,  Engr.  N.  M.  Brandon. 
Capital  $20,000.     6  3 

MERRILL,  WIS.— Merrill  Ry.  &  Lighting  Co 
Elec.  l%m,  4-8><s  g,  38  lb  Johnson  girder  r,  3  m  c. 
Pres.  P.  P.  Hlxon,  V.  Pres.  R.  Werdner,  Sec,  Treas. 
&  Gen.  Man.  E.  S.  King,  Capital,  $20,000.  Bonds, 
$40,000.  Office,990  Main  St.      5  3 

MICHIGAN  CITY,  IND  Lake  Cities  Electric 

Ry.  Co.  4  m,  4-8*6  S<  22  1b  flat  &  T  r,  5  c,  15  h. 
Laclede  cars.  Pres.  R.  B.  Harrison,  Sec.  L  Wal- 
lace, Jr.,  Man.  F.  H.  Root.  Capital,  $200,000.  East- 
ern office,  1  Broadway,  New  York.       1  4 

MIDDLETOWN,  CONN.  — Mlddletown  Horse 
R.  R.  Co.  3)4  m,  4-8)6 g,  36  &  38  lb  Johnson  &  T  r,  7 
c  40  h.  Pres.  John  M.  Douglas,  V.  Pres.  A.  C.  Allison, 
Sec.  &  Treas.  J.  K.  Guy,  Gen.  Man.  &  Supt.  W.  A. 
Larrabee.  Capital,  $23,000;  authorized,  $50,000.  Office, 
265  Main  st.  9  3 


MIDDLETOWN,  N.  Y.  —  Mlddletown-Goshen 
Traction  Co.  31m,  4-8*6  g,  60,  70  lb  T  and  girder  r, 
6  m  c.  Gen.  Elec.  system.  Jewett  and  St.  Louis 
cars.  Payne  engines.  Pres.  J.  C.  Hlnchllffe,  V.  Pres. 
&  Elecn.  M.  J.  Wlghtman,  Sec.  E.  G.  Wlghtman, 
Treas.  &  Gen.  Man.  W.  B.  Rockwell,  Supt.  F.  D. 
La  Bar,  Ch.  Engr.  or  Power  Station  G.  Hess.  Capital, 
$200,000.    P.  O.  BOX  401.      5  4 

MIDDLETOWN,  O.— Mlddletown  &  Madison  St. 
R.R.  Co.  3  m,  4-8)6  g,  45  lb  girder  r,  6  c,  6  h.  Receiver 
D.  B.  Bnndy.  Capital  $50,000.  Bonds  $20,000'.    4  4 

MILFORD,  MASS.— MUford  &  Hopedale  St.  Ry. 
Co.  Elec.  6  m,  4-8*6  g,  30  &  60  lb  tram  r,  6  4-wheel 
box  c.  Hopedale  storage  battery  system.  Pres.  & 
Gen.  Man.  E.  P.  Usher,  Treas.  A.  G.  Morse.  Capital 
$60,000.  Bonds,  $60,000.  Office,  23  Court  st,  room  618 
Boston.        9  2 

MILLERS VTLLE,  PA.— Lancaster  &  Mlllersvllle 
St.  R.R.  Co.  (See  Lancaster,  Pa.) 


MILWAUKEE,  WIS.— Milwaukee  St.  Ry.  Co. 
138  m,  4-8)6  g,  45,  70  lb  girder  r,  273  c,  of  which  263  are 
m  c  and  10  t  c,  100  h.  T-H  and  Edison  systems. 
Brill,  Brownell,  Jones  and  St.  Charles  cars.  Allls 
engines.  Pres.  W.  N.  Cromwell,  V.  Pres.  H.  C.  Payne, 
Sec.  &  Treas.  C.  A.  Spofford,  Asst.  Sec.  &  Treas.  G.  O. 
Wheatcroft,  Gen.  Man.  C.  D.  Wyman,  Gen.  Supt.  G. 
W.  flommell,  Asst.  Supt.  G.  M.  Klmmerleln,  Pur.Agt 
C.  L.  Jones,  Supt.  of  repairs,  A.  W.  Lynn,  Auditor, 
W.  L.  Mason,  Elecn,  O.  M.  Rau,  Ch.  of  Construction 
of  Power  Station  R.  S.  Stlkeman.  Office  209-11  W. 
Water  St.        1  4 

Milwaukee  &  Wauwatosa  Electric  Co.  12  m,  4-8)6 
g,  65  lb  girder  r,  4  m  c.  Edison  system.  Allls  en- 
gines. Pres.  C.  Stlckney,  Sec.  &  Treas.  G.  Pabst, 
Gen.  Man.  E.  D.  Hoyt,  Supt.  &  Elecn.  T.  F.  Grover. 
Capital  $75,000.  Office  917  Chestnut  st.      1  4 

Milwaukee  &  Wauwatosa  Motor  Ry.  Co.  Steam. 
12  m,  4-8.}tf  56  lb  girder  r,  9  c,  of  which  3  are  steam 
and  6  t  c.  Pres.  J.  Petley,  V.  Pres.  J.  W.  Bingham, 
Sec.  &  Treas.  A.  B.  Meyers,  Supt.  H.  Mortimer. 
Capital,  $300,000.  Office,  371  Broadway.     9  3 

MINNEAPOLIS,  MINN.— Twin  City  Rapid  Tran- 
sit Co.  Elec.  (Includes  Minneapolis  St.  Ry.  and  St. 
Paul  City  Ry.)  Minneapolis  Division.  127  m,  4-8)6  g, 
47,  60,  78  lb  T  &  girder  r,  500  c,  of  which  300  are  m  c. 
and  200  t.  c.  Edison  and  T-H  systems.  Pres.  Thos. 
Lowry,  V.  Pres.  C.  G.  Goodrich,  Treas.  M.  B.  Koon, 
Gen.  Man.  W.  J.  Held,  Supt.  B.  W.  Martlndale, 
Mast.  Mech.  W.  Cooper,  Audr.  J.  F.  Calderwood. 
Capital  $5,000,000.  office,  200  3d  ave.  N.     5  3 

St.  Paul  Division  120  m,  of  which  5  are  cable 
and  115  elec,  4-8)6  g,  40-76  lb  Johnson  girder  &  T  r, 
265  c,  of  which  25  are  g  c,  110  m.  c  and  117  t  c.  Edison 
and  T-H  systems.  AUls  engines.  Pres.  Thos.  Lowry, 
V.  Pres.  C.  G.  Goodrich,  Sec.  J.  F.  Calderwood,  Treas. 
W.  R.  Merriam,  Gen.  Man.  W.  J.  Hleld,  Supt.  F.  S. 
Hoskins.  Capital  $5,000,000.  Office  Globe  Bldg.  4th 
st.     2  4 


MOBILE,  ALA.— Mobile  St.  Ry.  CO.   20)6  m,  16 

m  s,  45-70  lb  T  &  girder  r,  40  c,  of  which  20  are  m  c 
and  20  t  c.  Gen.  Elec.  system.  Stephenson  cars. 
Mcintosh  &  Seymour  engines.  Pies.  J.  C.  Morris,  V. 
Pres.  F.  J.  Gasquet,  Sec.  R.  B.  Owen,  Treas.  & 
Gen.  Man.  R.  Semmes,  Elecn.  &  Ch.  Engr.  of  Power 
Station  J.  F.  McAvlney.  Capital,  $500,000.  Office, 
Anthony  and  Royal  Sts.       1  4 

Mobile  &  Spring  Hill  Ry.  Co.  Steam  and  Elec.  on 
same  track.  7  m,  7  ms,  4-8)6  g,  35  lb  T  r,  10  c  of 
which  5  are  m  c  and  5  t  c,  2  dummies.  Winkler  sys- 
tem. St.  Louis  cars.  Rent  power.  Pres.  W.  Good- 
win, V.  Pres.  F.  Swift,  Gen.  Man.  J.  H.  Bleoo.  3  4 

Mobile  Light  &  Ry.  Co.  7%  m,  4-8*6  g,  45  lb  T  r,  20 
c,  ot  which  9  are  m  c  and  11  t  c.  T-H  and  Westing- 
house  systems.  Brill  and  Stephenson  cars.  Pres.  J. 
Wilson,  V.  Pres.  &  Gen.  Man.  J.  H.  Wilson,  Sec.  A. 
J.  Peaper.  Capital,  $500,000.      9  3 

MOHAWK,  N.  Y.— Mohawk  &  Hlon  Horse  R.R. 
Co.  1%  m,  4-8)6g,  30  lb  flat  &  T  r,  5  c,  (Cars  towed 
by  contract.)  no  n.  Pres.  J.  B.  Ratter,  V.  Pres.  C.W. 
Carpenter,  Soc.H.  D.  Alexander,  Treas.,  Supt.  &  Pur. 
Agt.  R.  M.  Devendorf.  Capital,  $15,000.  No  bonds. 
1  4 

Herkimer  &  Mohawk  St.  Ry.  Co.  1)6  m,  4-8)6  g, 
30-40  lb  T  r,  4  c,  of  which  3  are  4-wheel  box  and  1  is  4- 
wheel  open,  8  h.  Pres.,  Treas.  &  Man.  H.  D.  Alex- 
ander, V.  Pres.  H.  Delmel,  Sec.  E.  L.  Prince.  Capi- 
tal $17,000;  authorized  $20,000  Office  Mohawk,  N.  Y. 
1  4 


MOLINE,  ILL.— Mollne  Central  St.  Ry.  Co. 
Elec.  4  m,  4-8^  g,  35,  50  &  57  lb  T  &  Wharton  girder 
r,  8  c.  of  which  4  are  m.  c.  and  4  t.  c.  Edison  and 
Westlnghouse  systems.  Pres.  S.  H.  Velle,  V.  Pres. 
L.  S.  McCabe,  Sec.  &  Gen.  Man.  E.  H.  Guyer, 
Treas.  C.  F.  Hemenway,  Supt.  G.  H.  Moon.  Capital 
$33,000;  authorized  $100,000.  Bonds  $17,500;  author- 
ized $48,000.  Secretary's  office,  Rock  Island,  111.  1  4 

MONTEREY,  CAL. — Monterey  &  Pacific  Grove 
St.  Ry.  &  Elec.  Pow.  Co.  5  m.  3  6  g,  20  lb  T  r,  8  c,  45 
h.  Fitzgerald  cars.  Pres.  O.  S.  Trimmer,  V.  Pres.  H. 
A.  Greene,  Sec.  &  Gen.  Man.  J.  Malarin,  Treas.  J.  S. 
Metteer,  Supt.  A.  J.  Haynes.         4  4 

MONTGOMERY,  ALA,— Montgomery  St  Ry.  Co 
9  m,  of  which  2  are  horse  and  7  elec,  4-8)4  S,  45-51  T 
and  girder  r,  9  c,  of  which  2  are  h  c  and  7  m  c.  T-H 
system.  New  Castle  cars.  Armlngton  &Slms,  Atlas 
and  Corliss  engines.  Pres.  J.  W.  Dlmmlck,  V.  Pres. 
John  D.  Roquemore,  Sec.  J.  C.  Vlrden,  Treas.  G.  W. 
Craik,  Gen.  Man.  E.  L.  Coolahan,  Elecn.  R.  F.  Scott, 
Ch.  Eng.  of  Power  Station  J.  W.  Lutz,  Capital 
$350,000.  Bonds  $240,000.  Office,  5)6  Dexter  Ave. 
2  4 


West  End  &  Riverside  Park  Electric  St.  Ry.  Co. 
4  m,  4-8)6  g,  56  lb  girder  &  T  r,  5  m  c.  Westlnghouse 
system.  Brill  cars.  Westlnghouse  engine.  Pres. 
S.  D.  Seelye,  Sec.  J.  N.  Browder.  Office  14  Dexter 
Ave.     2  4 


MONTREAL,  CAN. — Montreal  St.  Ry.Co.  Elec 
59.35  m,  ot  which  47.35  are  horse  &  12  elec.  4-8)6  li,  44 
lb  r,  200  c,100  sleighs,  75  'buses,  1200  h.  Royal,  Edison 
and  Westlnghouse  systems.  Pres.  L.  J.  Forget, 
Sec.  &  Treas.  E.  Lusher,  Supt.  J.  J.  Franklin,  Engr. 
&  Acting  Man.,  G.  C.  Cunningham.  Capital  au- 
thorized $2,000,000.  Bonds,  $300,000;  authorized, 
$1,000,000.        11  2 


Montreal  Park  &  Island  Ry.  Co.  8  m,  2  m  s,  4-8)6 
g,  56  lb  T  r,  2  m  c.  Royal  and  Westlnghouse  sys- 
Jema.  Brill  cars.  Pres.  L.  Beaublen,  V.  Pres.  J.  R. 
Thlbaudeau,  Asst.  Sec.  A.  Cinq-Mars,  Treas.  R.  L. 
Gault,  Gen.  Man.  W.  S.  Williams,  Ch.  Engr.  J.  R. 
Roy,  Elecn.  L.  E.  Marple,  Ch.  Engr.  ot  Power  Station 
L.  Goullland.  Capital  authorized.  $500,000.  Bonds 
$48,000.  Office,  17  Place  d'  Armes  Hill.     1  4 


MT.  CLEMENS,  MICH.— Mt.  Clemens  St.  Ry 
Co.,  Ltd.  3%  m,  4-8)6  g,  35  lb  tram  r,  5  c,  12  h. 
Jones  and  Stephenson  cars.  Pres.  M.  L  Williams. 
Sec.  G.  A.  Skinner,  Treas.  &  Gen.  Man.  M.  Slush. 
Capital.  $25,000.  General  office,  Berea,  O.     9  3 


MT.  VERNON,  N.  Y.— Mount  Vernon  &  East 
Chester  Ry.  Co.  4  m.  4-8)6  g,  48  lb  c.  b.  r.  14  c.  33  U 
Pres.  C.  Strauss,  Sec.  W.  H.  Martens  Treas.  D. 
O'Brien,  Supt.  J.  H.  Small.  Capital,  $60,000.  Bonds 
$75,000        1  3 


MUNCIE,  IND.— Muncie  St.  Ry.  Co.  (Owned  by 
Citizens'  St.  Ry.  Co.)  8  m  steam  4-8*6  g,  35  lb  T  r,  14 
c,  4  steam  motors.  Baldwin  and  Porter  motors.  5  3 


Citizens'  St.  Ry.  Co.  Elec.  6  m,  4-8*6  g,  48-60  lb  T 
r,  16  c,  of  which  12  are  m.  c.  and  4  t.  c.  Gen.  Elec. 
system.  St.  Louis  cars.  Ide  engines.  Pres.  J.  S. 
Talley,  V.  Pres.  C.  W.  Talley,  Sec.  G.  F.  McCulloch, 
Treas.  C.  F.  Miller,  Gen.  Man.  J.  W.  Hllligoss,  Supt. 
W.  C.  Gotshall.   Capital,  $250,000.      6  3 


MUSCATINE,  IA. -Muscatine  Electric  Ry.  Co. 
7%  m,  4-8*6  g,  48  lb  T  r,  7  c  of  which  5  are  m  c  and  2 
t  c.  Gen.  Elec.  system.  American  Car  Co.  Ideal 
engines.  Pres.  G.  W.  Seevers,  Sec.  &  Treas.  H.  W. 
Seevers,  Gen.  Man.  T.  S.  Seevers.  Capital,  $300,000. 


MUSKEGON,  MICH.-Muskegon  Ry.  Co.  Elec 
15  m,  4-8*6  g,  30,  38  lb  T  &  girder  r,  33  c.  of  which 
18  are  m  c  and  15  t.  c.  Short  system.  Pres.  F.  A. 
Nims.V.  Pres.  J.W.  Moon,  Sec.  D.  P.  Erwln,  Treas. 
Wm.  B.  McLaughlin,  Supt.  F.W.  Thompson.  Capital 
$100,000.  Office,  Michigan  and  Franklin  Sts.    2  3 


N 


NASHUA,  N.  H.— Nashua  St.  Ry.  Co.  10  m,  3  g, 
35,  38  lb  T,  tram  &  girder  r,  27  c,  100  h.  Pres.  G.  H, 
Knowles,  V.  Pres.  J.  A .  Fisher,  Sec.  <fe  Treas.  J.  D. 
Chandler,  Supt.  H.  F.  Webster.  Office  85  Kinsley 
St.       5  3 


NASHVILLE,  TENN. — Nashville  St.  Ry.  Co 
52  m,  5  g,  35, 45  lb  T  &  girder  r,  69  m  c.  Edison,  T-H 
&  Westlnghouse  systems.  Pres.  W.  H.  Jackson, 
V.  Pres.  T.  M.  Steger.  Sec.  &  Treas.  R.  F.  Jackson. 
Gen.  Man.  E.  G.  Connette.  Capital,  $1,000,000.  4  4 


Citizens' Rapid  Transit  Co.  Eiec  5  m,  411%  g,  40, 
45  lb  T  &  girder  r,  5  m  c.  Edison  system.  Stephen- 
son cars.  Pres.  W.  H.  Mitchell,  Sec,  Treas.  &  Gen. 
Man.  Wm.  S.  Jones.  Capital  stock  $13,000.  Bonds 
$75,000.  1  3 


Nashville  &  West  Nashville  St.  Ry.  Co.  Dummy 
Line,  7  m,  4-8)6  g,  46  lb  T  &  Johnson  r,  8  c,  4  engines 
Pres.  L.  H.  Davis,  V.  Pres.  M.  S.  Cockrill,  Sec.  J 
Woods,  Jr.  Capital,  $81,000.         11  2 


Overland  Ry.  Co.  9^'  m  of  which  3  are  steam  and 
6%  elec.  4-11 X  g.  35-45  lb  T  &  girder  r,  12  c,  of  which 
7  are  m  c  and  5  t  c  5  dummies.  T-H  system.  St. 
Louis  cars.  Pres.  &  Gen.  Man.  F.W.  Hunter,  V.Pres 
J.  Compton,  Sec.  &  Treas.  T.  Taylor,  Supt.  J.  K. 
Splcer.  Capital,  $125,000.  Bonds,  $210,000.     9  3 


Richland  Ry.  Co.  Steam.  8  m,  2.6  m  s,  4-8*6  £. 
46  lb  girder  &  T  r,  8  c,  4  engines.  Brill  cars.  Baldwin 
engines.  Pres.  L.  H.  Davis,  V.  Pres.  J.  C.  Rodemer, 
Sec.  Treas.  Gen.  Man.  Supt.  &  Pur.  Agt.  J.  Woods, 
Jr.  Capital,  $87,300;  author-ized,  $100,000.  office, 
317  Union  St.      4  4 


NATCHEZ,  MISS.  —Natchez  St.  Ry.  Co.  5  m 
4-8)6  g.  25-52  lb  girder,  flat  &  T  r.  7  c,  20  mu.  Pres 
&  Supt.  Maurice  Moses,  Sec.  &  Treas.  A.  Moses. 
Capital,  $25,000;  authorized,  $100,000.  Office  Natchez 
Savings  Bank.   Main  &  Pearl  sts.      4  4 


Bluff  city  Ry.  Co.  2  m,  of  which  800  ft.  Is  double 
track  Incline  plane,  6-2  g,  Incline  3-6  g  remainder, 
24  c,  1  h,  4  mu,  4  engines.  Pres.  S.  E.  Rumble,  V.  Pres. 
R.  C.  Learned,  sec.  &  Treas.  T.  V.  Wensel,  Gen. 
Man.  &  supt.  J.  C.  Montelth.  Capital  $100,000.  Of- 
fice, Main  and  Broadway.        1  4 


XX 


THE  STREET  RAILWAY  JOURNAL. 


NATICK,  MASS.— Natick  &  Cochltuate  St.  Ry. 

6  m,  3  ins.  3  m,  4-8%  g,  35  lb  T  &  flat  r,  7  c,  of  which  6 
are  m  c  and  2  t  c,  in.  Westlnghouse  system.  Pres. 
H.  Harwood,  Clerk  P.  H.  Hayes,  Treas.  W.  H.  Bent, 
Supt.  (Jeo.  P.  Keep.  Capital,  $31,500.       4  4 

Natlck  Electric  St.  Ry.  Co.  6  m,  4-8!^  g,  45  lb  T  r 
9  m  c.  T-H  &  Short  systems.  Pres.  a.  C.  Pond, 
Sec.  &  Treas.  T.  T.  Robinson,  Supt.  H.  W.  True 
Capital  $60,000.        11  2 

NEBRASKA  CITY,  NEB.— Nebraska  City  St 
Ry.  Co.  7  m,  4-83^  g,  20,  40  &  45  lb  T  and  girder  r, 
4  c,  2  h,  20  mu.  Pres.  &  Gen.  Man.  H.  H.  Bartllng, 
V.  Pres.  J.  J.  TeteD,  Sec.  J.  C.  Watson,  Treas.  P.  W. 
Rodenbrock.  Capital,  $17,500;  authorized  $50,000. 
1  4 

NEENAH,  WIS. — Menasha  &  Neenah  St.  Ry. 
Co.  4  m,  4  8V6  g,  35  lb  tram  r,  2  c,  10  h.  Pres.  & 
Treas.  F.  Schumacher,  Sec.  C.  Griggs,  Gen.  Man.  T. 
Schumacher.  Capital,  $125,000;  authorized  $300,000. 
Bonds,  $25,000.     4  4 

NEGAUNEE,  MICH.— Negaunee  &  Ishpemlng 
St.  Ry.  Co.  4  m.  c.  T-H  system.        12  2 

NEW  ALBANY,  IND.— New  Albany  Ry.  Co. 

7  m,  4-8%  g,  52  lb  T  r,  30  c,  of  which  17  are  h  c,  9  m 
cand4tc.  Gen.  Elec.  system.  St.  Louis  cars.  Re- 
ceiver J.  MacLeod,  Sec.  &  Treas.  H.  W.  Heazlltt, 
Supt.  G.  MacLeod,  Ch.  Engr,  R.  H.  Young,  Elecn.  B. 
Schlater.        4  4 

Highland  R  R  Co.  2  m,  3  m  c.  Edison  system.  Pres. 
J.  P.  Gebhart,  Sec.  &  Treas.  W.  W  Tuley.     1  4 

NEW  BEDFORD,  MASS.— Union  St.  Ry.  Co 
Elec.  18  m,  of  which  13  are  horse  and  5  elec.  4-8% 
g,  38  80  lb  girder  &  T  r,  84  c,  of  which  64  are  h 
c,  and  20  m  c,  229  h.  T-H  system.  Pres.  &  Gen.  Man. 
A.  P.  Smith,  V.  Pres.  J.  Irvine,  Sec.  &  Treas.  G.  R. 
Phillips.  Capital  $260,000.  Bonds,  $100,000.  Office, 
Plve  Cent  Savings  Bank  Blag.  Purchase  St.     9  3 

NEW  BRITAIN,  CONN.— Central  Ry.  &  Electric 
Co.  12  m,  4-8%  g,  56  lb  T  r,  18  c,  of  which  16  are  m 
c  and  2  t  c.  Gen.  Elec.  system.  Brill  cars.  Allls  & 
Harrlsburg  engines.  Pres.  A.  M.  Young,  Sec.  C.  S. 
Landers.  Treas.  P.  G.  Piatt.  Gen.  Man.  &  Supt.  E. 
S.  Breed,  Capital,  $1,000,000.       4  4 

NEW  BRUNSWICK,  N.  J.— New  Brunswick 
Cltv  Ry.  Co.  4%  m,  4-8Vi  g,  43  lb  c.  b.  &  girder  r,  13 
c,  45  h.  Pres.  H.Congar,V.  Pres.  A,  Le  Massena,  Jr.,Sec 
&  Treas.  W.  B.  Price,  Supt.  W.  F.  Price.  Capital 
$100,000.  Bonds,  $25,000.   Office,  Sanford  St.    6  3 

NEW  CASTI.E,  PA  New  Castle  Electric  St. 

Ry.  Co.  2%  m.  4-8J^  g,  45)^-66  lb  girder  r,  4  m  c.  T-H 
&  Westlngliouse  systems.  New  Castle  cars.  Pres. 
T.  W.  Phillips,  V.  Pres.  &  Gen.  Man.  W.  M.  Brown, 
Sec  &  Treas.  S.  S.  Hamilton.  Supt.  L.  D.  McClusky. 
Capital  stock,  $40,000.        9  3 


NEW  DECATUR,  ALA.— Decatur  St.  Ry.  Co.  3% 

m,  %%  m  s,  4-8%  g.  20  lb  T  r,  5  4-wheel  box  c,  31 
mu.  St.  Louis  cars.  Pres.  W.  W.  Hedges,  V.  Pres 
A.  C.  Hartshorne,  Sec.  Treas.  &  Gen.  Man.  W.  A. 
Bibb.  Capital,  $100,000.    - 1  4 


NEW  HAVEN,  CONN.— Pair  Haven  &  Westvllle 
R.  R.  Co.  15  m,  8%  m  s,  4-8%  g,  50.  70  lb  T  r,  63  c 
Westlnghouse  system.  Brill,  Lewis  &  Fowler  and 
Stephenson  cars.  Allls  engines.    Pres.  &  Pur.  Agt. 

H.  S.  Parmelee,  V,  Pres.  S.  Hemingway,  Sec.  & 
Treas.  L.  Candee,  Supt.  Walter  A.  Graham.  Capi- 
tal, $400,000.  Office  730  Chapel  st.     4  4 

New  Haven  &  centreville  Horse  R.R.  Co.  2%  m 
4-8x  g,  46  lb  c  b  r,  16  o,  62  h.  Pres.  &  Gen.  Man.  C 
Plerpont,  Supt.  T.  R.  Hull.  Capital  $31,000:  author- 
ized $40,000.  Office,  l  Broadway.      9  3 

New  Haven  St.  Ry.  Co.  (Includes  New  Haven  & 
Morris  Cove  Ry.,  State  Street  Horse  R.  R.  and  Whit- 
ney Avenue  By.)  9^'  m.  4-8%  g,  42,  50  lb.  T  and  c  b  r, 
24  m  c,  86  h.  Pres.  D.  Correy,  V.  Pres.  C.  A.  Warren, 
Sec.  &  Treas.  G.  A.  W.  Dodge.  Office,  16  Exchange 
Bldg.     2  4 

State  street  Horse  R.  R.  Co.  (Operated  Dy  New 
Haven  St.  R.  R.  Co.) 

Winchester  Ave.  R.  R.  Co.  (Owns  and  operates 
New  Haven  &  West  Haven  R.  R.)  16  m,  4-8%  g,  so,  56, 
60  lb  T  r,  65  c,  of  which  49  are  m  c  and  16  t  c.  Short  & 
Westlnghouse  systems.  Brill,  Jones,  Lewis  &  Fowler, 
Newburyporf  and  Stephenson  cars.  Westlnghouse 
engines.  Pres.  A.  C.  Pond,  Sec.  Treas.  &  Gen.  Man. 

I.  A.  Kelsey,  Supt.  A.  E.  Pond.  Capital,  $40,000; 
authorized,  $60,000.  In  addition  to  $100,000  of  New 
Haven  &  West  Haven  road.  Bonds,  $500,000.  1  4 


NEW  LONDON,  CONN.— New  London  St.  Ry. 
Co.  8  m.  7  m  s,  4-8%  g,  48  lb  T  r,  13  m  c.  Gen. 
Elec.  system.  Newburyport  cars.  Mcintosh  & 
Seymour  engines.  Pres.  E.  P.  Shaw,  Sec.  W. 
Learned,  Treas.  W.  A.  Tucker,  Gen.  Man.  &  Pur. 
Agt.  E.  P.  Shaw,  Jr.,  Supt,  L.  Bentley,  Elecn.  E.  A. 
Brown.  Capital  $150,000.  Bonds  $110,000.       4  4 

NEW  ORLEANS,  LA. — Canal  &  Claiborne  R.  R. 
Co.  13)6  m,  5-2J^  g,  37  45  &  5  I  lb  tram  &  girder  r,  40 
box  c,  20  mu.  Pres.  E.  J.  Hart,  Sec.  Gen.  Man.  & 
Supt.  Jos.  H.  DeGrange.  Capital,  $240,000.  Bonds 
$150,000,  Office  6  Camp  st.       1  4 

Algiers  &  Gretna  Ry.  Co  3.75  m,  3  g,  30  lb  T 
r,  4  c,  24  h.  Stephenson  cars,  Pres.,  Gen.  Man.  & 
supt.  A.  M.  Halllday,  Sec.  &  Treas. W.  Royal.  Capital 
$25,000.  Bonds  $25,000.  Office  Canal  St.  Ferry.  6  3 


New  Orleans  &  Carrollton  R.  R.  Co.  Elec.  19  m, 
4-8Kg,  50,  60,  70  lb  T  &  girder  r,  70  m  c.  T-H  system. 
St.  Louis  cars.  Lane  &  Bodley  Corliss  engines.  Pres. 
J.  Lennes,  Sec.  &  Treas.  Walter  V.  Crouch,  Gen. 
-Man.  &  Supt.  Chris.  V.  Halle.  Capital  $1,200,000. 
Bonds  $600,000.  Office  Jeannette  and  Dublin  Sts.  6  3 


New  Orleans  Traction  Co.  (operates  Crescent  City 
and  New  Orleans  City  &  Lake  Rys.)  Pres.  J.  H. 
Maury.  Sec.  &  Treas.  H.  Sellgman,  Gen.  Man.  H, 
M.  Llttell.        3  3 

Crescent  City  R.  R.  Co.  (Operated  by  New 
Orleans  Traction  Co.)  Elec.  26  m.  5-2%  g,  35-47  lb 
c.  d.  &  T  r,  25  c.  Pres.  H.  M.  Llttell,  Sec.  &  Treas. 
A.  H.  Ford,  Supt.  B.  B.  Gllman.  Capital,  $1,150,000; 
authorized,  $2,000,00u.  Bonds,  $140,000.       5  8 


New  Orleans  City  &  Lake  R.R.  Co.  66  m,  5-2j^  g, 
42,  46  lb  flat  &  T  r,  218  c,  of  which  182  are  h  c  and 
36  steam  coaches,  7  locomotives,  867  mu.  Pres.  H. 
M.  Llttell,  Sec.  &  Treas.  A.  H.  Ford,  Supt.  B.-B. 
Gllman.  Capital,  $1,500,000.  Office  102  Canal  st.  5  3 


Orleans  R.  R.  Co.  9J^  m,  5  g,  35-40  lb  T  r,  32  c,  135 
h,  5  mu.  Pres.  Gen.  Man.  Supt.  &  Pur.  Agt.  A.  Cass- 
ard,  Sec.  &  Treas.  P.  Cougot.  Capital  $185,000.  Au- 
thorized $500,000.  Bonds  $19,000.  Office,  cor.  White 
&  Laharpe  sts.     l  4 

St.CharlesSt.  R.R.  Co.  Operates 3 lines.  11%  m, 
11.4  m  s,  5-2%  g,  40  lb  s  b  r,  66  4-wheel  box  c,  65  h,  218 
mu.  Stephenson  cars.  Pres.  &  Supt.  Alden  McLellan, 
Sec.  N.  Riviere.  Capital,  $594,350;  authorized  $1,000,- 
000.  Bonds  $120,000.  Office,  cor.  Carondelet  &  8th  sts. 
1  4 


NEW  ROCHELLE,  N.  Y. — New  Rochelle  Ry  & 
Transit  Co.  8  m,  4-8%  g,  38  lb  Johnson  r,  14  c.  of 
which  10  are  4-wheel  box  &  4  4-wheel  open,  40  h 
Pres.  Thos.  E.  Crimmins,  Sec.  &  Treas.  C.  Strauss 
Supt.  Frank  Ryan.     3  2 


NEW  WESTMINSTER,  B.  C— New  Westmin- 
ster &  Vancouver  Tramway  Co.  16%  m,  5  m  s,  4-8% 
g,  40  lb  T  r,  13  c  of  which  11  are  m  c  and  2  t  c.  Edi- 
son system.  Brill  cars.  Ball  and  Ide  engines.  Pres. 
D.  Oppenheimer,  V  Pres.  B.  Douglas.  Sec.  &  Treas. 
L.  N.  Smith,  Traffic  Man.  G.  P.  Gibson,  Supt.  G. 
Lubke,  Ch.  Engr.  of  Power  Station  J.  Robertson. 
Capital,  $1,000,000.  Office,  Columbia  st.     4  4 


NEW  WHATCOM,  WASH. — Belllngham  Bay 
Electric  Ry.  Co.  4  m,  4-8%  g.  40  lb  T  r,  6  c,  of  which 
4  are  m.  c.  and  2  t.  c.  T-H  system.  Pres.  H.  El- 
drldge,  1st  V.  Pres.  P.  B.  Cornwell,  2nd  V.  Pres. 
C.  L.  Roth,  Sec.  E.  B.  Learning,  Treas.  v.  a.  Roeder, 
Gen.  Man.  &  Supt.  E.  Cosgrove,  Capital,  $200,000. 
1  4 


NEW  YORK,  N.Y.— Central  Crosstown  R.  R.  Co. 
(Includes  Christopher  &  Tenth  St.)  11.7  m,  i^%  g, 
52  lb  r,  94  box  c,  608  h  Pres.  Geo.  S.  Hart,  V.  Pres. 
A.  Cammack,  Sec.  Milton  I.  Masson.  Treas.  E.  Burton 
Hart.  Office,  170  Christopher  st.  Capital,  $600,000. 
Bonds,  $250,000.      1  4 

Christopher  &  Tenth  St.  R.  R.  Co.  (Leased  to  and 
operated  by  Central  Crosstown  R.  R.  Co.)  Pres.  A. 
Wagstaff,  V.  Pres.  1.  Hendrlx,  Sec.  &  Treas.  Geo.  W. 
Linen.       l  4 


Dry  Dock,  East  Broadway  &  Battery  R.R.  Co.  18% 
m,  4-8%  g,  181  c,  60.  90  lb  c  b  &  girder  r.  Pres. 
R.  Kelly,  Sec.  E.  T.  Landon,  Treas.  J.  Byrns,  Supt. 
Fred  P.  White.  Capital,  $1,200,000.  Bonds,  $840,- 
000.  Office,  605  Grand  st.     1  4 

Eighth  Ave.  R.R.  CO.  20  m,  4-8%  g,  60  lb  r,  165  C 
of  which  125  are  box  and  40  open,  1155  h.  Pres.  Geo. 
Law,  V.  Pres.  Jacob  Hays,  Sec.  &  Treas.  James G 
Affleck,  Supt.  E.  R.  Sherman.  Capital  $1,000,000. 
Bonds  $1,000,000.  Office,  Eighth  Ave.  &  50th  st.  14 


Forty-second  St.,  Manhattan vllle  &  St.  Nicholas 
Avenue  Ry.  Co.  24.20  m,  4-8%  g,  47-60  lb  r,  119 c.  1,023 
h.  Pres.  John  S.  Foster,  Sec.  C,  F.  Naethlng,  Treas. 
Jacob  Flelschhauer,  Supt.  S.  M.  Slsson.  Capital 
$2,500,000.  Bonds,  $2,700,000.   Office,  118  E.  42  St.  14 

Manhattan  (Elevated)  R.  R.  Co.  100  m,  36  m  s,  4-8% 
<r,  50-90  lb  T  r.  1076  c,  334  locomotives.  Pres.  o.  J. 
Gould,  Sec.  &  Treas.  D.  W.  McWllllams,  Gen.  Man. 
&  2nd  V.  Pres.  F.  K.  Haln,  Auditor  E.  F.  J.  Gaynor, 
Ticket  Agt.  C.  P.  McFaddln,  Ch.  Engr.  J.  Water- 
house,  Asst.  Engr.  L.  Moss,  Master  Mechanic  T.  W. 
Peeples.  Capital  $29,902,980;  authorized  $30,000,000. 
Bonds  $19,675,000.    Office  71  Broadway.       i  4 

Metiopolltan  St.  Ry.  Co.  (includes  Chambers  St.  & 
Grand  St.  Ferry  R.  R.  Co..  Houston  St.,  West  St., 
and  Pavonla  Ferry  R.  R.,  Broadway  R.  R.  Co.,  and 
South  Ferry  R.  R.  Co.,  also  operates  Broadway  & 
Seventh  Ave.,  Sixth  Ave.  Ninth  Ave.  and  23d  St. 
Rys.)  13  m,  owned,  23  m.  leased,  4  8%  g,  60  lb  c  b  r, 
45  box  c,  370  h.  Pres.  &  Gen.  Man.  H.  H.  Vreeland, 
First  V.  Pres.  D.  B.  Hasbrouck.  2d  V.  Pres.,  H.  A. 
Robinson,  Sec.  C.  E.  Warren,  Treas.  H.  S.  Beattie, 
Pur.  Agt.  A.  C.  Tully.  Capital,  $8,200,000.  Bonds, 
$500,000.  Office,  621  Broadway.     4  4 

Broadway  &  Seventh  Ave.  R.R.  Co.  (Leased  to  Met- 
ropolitan St.  Ry.  Co.)  23  m,  of  which  10  are  cable' 
and  13  h.  4-8%  g,  47-60  lb  r,  225  c,  of  which  160  are 
gc  and  65  he.  Laclede  and  Stephenson  cars.  Penna. 
Iron  Works  engines.  Pres.  E.  A.  Wlckes,  V.  Pres.  J. 
P.  O'Brien,  Sec.  &  Treas.  J.  W.  Ritchie,  Supt.  Henry 
A.  Newell,  Pur.  Agt.  A.  C.  Tully,  Ch.  Engr.  P.  S. 
Pearson  Capital,  $2,100,000.  Bonds,  $12,500,000,  first 
consolidated  mortgage.  Office,  621  Broadway.  4  4 


Ninth  Ave.  R.  R.  Co.  (Leased  to  Metropolitan  St. 
Ry.  Co.,)  16  m,  4-8% g,  45  &  60  lb  T  r,  60  c,  of  which  40 
are  4-wneel  box  and  20  4-wheel  open,  542  h.  Pres. 
Geo.  Law,  V.  Pres.  Jacob  Hays,  Sec.  &  Treas.  J.  G. 
Affleck.  Capital  $800,000.  No  bonds.  Offices  814 
Ninth  Ave.       4  4 


sixth  Ave.  R.R.  Co.  (Leased  to  Metropolitan  St. 
Ry.  Co.)  9%  qi,  4-8)4  g.  60  lb  r,  122  c,  of  which  102  are 
box  and  20  open,  925  n.  Pres.  Prank  Curtlss,  Sec.  & 
Treas.  E.  H.  Garrison.  Capital  $1,500,000.  Bonds, 
$500,000.    office  758  6th  ave.       7  3 


Twenty-third  St.  Ry.  Co.  (Leased  to  Metropolitan 
St.  Ry.  Co.)  14%  m,  4-8%  g,  50  lb  c  b  &  tram  r,  101  c. 
946  h.  Brill,  Jones,  Lewis  &  Fowler,  Pullman  and 
Stephenson  cars.  Pres.  H.  H.  Vreeland,  V.  Pres.  D. 
B.  Hasbrouck,  Sec.  C.  E.  Warren,  Treas.  H.  S.  Beat- 
tie.  Capital,  $600,000.  Bonds,  400,000;  Broadway 
Surface  Bonds,  $375,000.  Office.  621  Broadway.  4  4 


Metropolitan  Crosstown  Ry.  Co.  (Operates  42d 
St.  &  Grand  St.  Feny  R.R.  and  Central  Park,  North 
&  East  River  R.R.)  4-8V£  g.  60  lb  girder  r,  30  c.  Pres. 
H.  H.  Vreeland,  V.  Pres.  D.  B.  Hasbrouck,  Sec.  C.  E. 
Warren,  Treas.  H.  S.  Beattie.  Pur.  Agt.  A.  C.  Tully. 
Capital,  $300,000.  Bonds.  1st.  mtg.,  $600,000;  2d  mtg., 
$300,000.   Office,  621  Broadway.      1  4 


Central  Park  North  &  East  River  R.R.  Co. 
(Leased  to  MetroDOlitan  Crosstown  Ry.  Co.).  26  m, 
4-8%  g.  60  lb  r,  "196  c,  of  which  136  are  box  and  60 
open,  1,157  h.  Pres.  H.  H.  Vreeland.  V.  Pres.  D.  B 
Hasbiouck,  Sec.  C.  E.  Warren,  Treas.  H.  S.  Beattie, 
Supt.  J.  Sittler.  Office,  681  Broadway.  Capital, 
$1,800,000.  Bonds,  $1,200,000.      4  4 


Forty-second  Street  &  Grand  Street  Ferry  R.R.  Co. 
(Leased  to  Metropolitan  Crosstown  Ry.  Co.)  10.25  m, 
4-8^  g,  60  to  641b  r,  72  c,  of  which  52  are  box  and 
20  open,  480  h.  Pres.  H.  H.  Vreeland,  V.  Pres. 
D.  B.  Hasbrouck,  Sec.  C.  E.  Warren,  Treas.  H.  S. 
Beattie.  Pur.  Agt.  A.  C.  Tully.  Capital,  $748,000  : 
authorized,  $750,000.  Bonds,  $236,000.  Office,  621 
Broadway.        4  4 


Metropolitan  Traction  Co.  (Controls  Metropolitan 
St.  Ry.,  Broadway  &  Seventh  Avenue,  Ninth  Avenue, 
Sixth  Avenue,  and  23d  Street  railways,  which,  are 
opsraled  by  the  Metropolitan  St.  Ry.  Co.  Also  con- 
trols Metropolitan,  Crosstown,  Central  Park,  North 
&  East  River,  and  42d  Street  &  Grand  Street  Perry 
Rys.,  which  are  ODerated  by  Metropolitan  Crosstown 
R.  R.  Co.)  Pres. "C.  R.  Henderson.  V.  Pres.  P.  A.  B. 
Wldener,  Sec.  &  Treas.  C.  E.  Warren,  Ch.  Engr.  P. 
S.  Pearson.  Capital,  $30,000,000.  Office,  621  Broad- 
way. President's  office  Mutual  Life  Bldg,,  32  Liberty 
St.     4  4 


New  York  &  Harlem  R.R.  Co.  17%  m,  8  7-12  m  s,  4-8% 
g,  47-64,  lb  r,  187  box  c,  1,646  h.  Pres.  C.  Vander- 
bilt,  v.  Pres.  C.  C.  Clarke.  Sec.  &  Treas.  Ed.  v.  W. 
Rosslter,  Supt.  Alfred  Skltt,  Pur.  Agt.  A.  Bourn. 
Capital,  $10,000,  00.  Bonds,  $12,000,000.  Office,  Grand 
Central  Depot       4  4 


North  &  East  River  R.  R.  Co.  3  m,  1J^  m  s,  4-8%  g. 
45  lb,  s-b  r,  12  c,  54  h.  Pres.  E.  T.  McLaughlin,  V. 
Pres.  Gen.  Robert  Avery,  Sec.  P.  C.  Gaffney,  Treas. 
T.  P.  Carney,  Supt.  W.  Parrell.  Capital,  $300,000. 
Bonds,  $125,000.   Office,  232-4  Front  St.     1  4 


Second  Ave.  R.R.  Co.  28  in.  4-8 %  g,  60  lb  r,  352 
c,  of  which  169  are  box  and  168  open  h  c,  and  15  are 
Waddell-Entz  storage  cars,  1938  h.  Pres.  G.  S.  Hart, 
V.  Pres.  C.  F.  Cox,  Sec.  J.  B.  Underbill,  Treas.  H.  B. 
Doremus.  Capital  $1,860,000,  authorized  $2,500,000. 
Bonds  $1,750,000.  Office,  Second  ave.  cor.  96th  st.  l  4 


Third  Ave.  R.  R.  Co.,  28%  m  cable,  14  m  s,  4-8%  g, 
80  lb  r  568  C  of  which  256  are  h  c  &  60  t  c,  252  g  c; 
1600  h.  Pres.  A.  J.  Ellas,  V.  Pres.  Henry  Hart,  Sec. 
Alfred  Lazarus,  Treas.  J.  Beaver,  Supt.  John  H. 
Robertson,  Ch.  Eng  R.  P.  Tomassek,  Ch.  Eng.  of 
Power  Station  C.  G.  Bliss.  Capital,  $7,000,000.  Bonds 
$5,000,000.  Office,  65th  St.  &  Third  ave.     1  4 


Twenty-eighth  &  Twenty- ninth  sts.  R.  R.  Co.  9.13 
m,  4-8}£  g,  60  lb.  steel  grooved  r,  40  c.  Pres.  J.  H 
Crane,  V.  Pres.  D.  D.  Conover,,  Sec.  D.  J.  Apgar 
Treas.  J.  H.  Davis.  Capital  $500,000.  Bonds,  $500,000. 
Office,  45  WlUlain  st.      4  4 


Union  Ry.  Co.  of  New  York  City.  Elec.  24  m, 
4-8)$  g.  72>£,  90  lb  girder  r,  110  m  c.  T-H  and  Westing- 
house  systems.  Gilbert  and  St.  Louis  cars.  Cooper 
engines.  Pres.  Gen.  Man.  &  Pur.  Agt.  E,  A.  Maher, 
V.  Pres.  C.  A,  Stadler,  Sec.  &  Treas.  T.  W.  Olcott, 
Supt.  J.  Carrlgan,  Elecn.  P.  A.  Wardlaw,  Ch.  Engr. 
of  Power  Station  E.  W.  Van  Brunt.  Capital,  $2,000,- 
000.  Bonds,  $2,000,000.  Office,  2389  3d  ave.      4  4 


NEWARK.  N.  J.— Newark  Passenger  Ry.  Co. 
(Includes  Rapid  Transit  Ry.  and  controlled  by  Con- 
solidated Traction  Co.of  New  Jersey),  75  m,  of  which 
45  are  horse  and  30  elec,  5-2^  g,  50,  57  &  60  lb  tram 
&  girder  r,  277  c,  of  which  200  are  h.  c.  and  77  m. 
c,  300  h,  T-H  and  Edison  systems.  Office,  Pruden- 
tial Building.        9  2 

Consolidated  Traction  Co.  of  New  Jersey.  (Controls 
Newark  Passenger  and  Jersey  City  &  Bergen  rail- 
roads) Pres.  E.  F.  C.  Young,  J.  O'Rourke,  Sec.  T. 
J.  George,  Treas.  R.  F.  Bower,  Gen.  Man.  D.  Young. 
Audr.  W.  J.  Ramsey,  Pur.  Agt.  C.  H.  Tnorne.Supts. 
(Newark)  D.  W.  Sharpe,  (Jersey  City),  T.  Siyre, 
Roadmasters  (Newark),  A.  W.  Pratt,  Jersey  City), 
J.  W.  Leahy.       6  3 
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Newark  &  S.  Orange,  St.  Ry.  Co.  Elec.  13  m,  5-2^ 
g,  90  lb  girder  r,  30  m.  c.  Westlnghouse  system 
Pies.  E.  S.  Ward,  V.  Pres.  G.  Kreuger,  Sec.  &  Treas 
W.  Scheeier,  Gen.  Man.  &  Supt.  A.  Radel.  Capital 
$1,500,000.  Bonds,  $1,500,000.  Office  S.  Orange  Ave 
and  S.  19th  st.        1  3 


NEWARK,  O.— Newark  &  Granville  Elec.  St.  Ry. 
Co.  (Includes  Newark  City  Ry.)  13  m,  4-8%  g,  30- 
51^  lb  T  &  girder  r,  22c,  ol  which  10  are  m  c  &12 
t  c.  T-H  and  Edison  systems.  Gilbert  &  I.amokln 
Cars.  Hamilton  and  Russell  &  Taylor  engines. 
Pres.  R.  Soheldler,  V.  Pres.  J.  A.  Flory,  Sec.  & 
Gen.  Man.  W.  C.  Christian,  Treas.  F.  A.  Crane,  Supt. 
H.  R.  Scheldler,  Pass.  Agt.  W.  C.  Wells.  Capital, 
$73,000.  Authorized  $100,000.  Bonds  $120,000.  9  3 


NEWBURGH,  N.Y.— NewburghSt.  Ry.  Co.  5  m 
4-8}^  g,  40  lb  T  r,  13  c,  of  which  11  are  box  and  2  open 
72  h.  Pres.  M.  H.  Hlrschberg,  V  Pres.  J.  C.  Adams 
Sec.  &  Treas.  Wm.  Moores,  Gen.  Man.  &  Supt.  W 
P.  Rayland.  Office,  246  Broadway.         l  4 


NEWBURYPORT,  MASS.— Newburyport  & 
Amesbury  St.  R.  R.  Co.  19.729  m,  18.046  m  s,  4-8%  g, 
35,  40  lb  T  and  flat  r,  41  c  ol  which  24  are  m  c  and  17 
t  c,  6  h.  T-H  system.  Ellis  and  West  End  cars. 
Mcintosh  &  Seymour  engines.  Pres.  &  Treas.  Chas. 
Odell,  sec  R.  G.  Calef,  Supt.  &  Pur.  Agt.  C.  P.  Den- 
nis, Ch.  Engr.  A.  G.  Dlckerman,  Ch.  Engr.  of  Power 
Station  O.  W.  Morrison.  Capital,  $30,000.  Bonds, 
$350,000.  Office,  32  Market  sq.     4  4 


NEWPORT,  KY, — Cincinnati,  Newport  &  Cov- 
ington Ry.  Co.,  Newport  Division.  (See  Covington, 
Ky.) 

NEWPORT,  R.  I.— Newport  St.  Ry.  Co.  Elec 
4.17  m,  4-8)4  g,  45  lb  T  r,  15  c,  of  which  9  are  m  c  and 
6  t  c,  T-H  system.  Ellis  and  Newburyport  cars. 
Pres.  &  Gen.  Man.  A.  C.  Titus,  Sec.  &  Treas.  Francis 
Burdick,  Asst.  Man.  R.  G.  Lee,  Elecn.  G.  E.  Levan. 
Capital  $101,000;  authorized,  $110,000.  Bonds,  $50,000. 
Office,  227  Spring  St.     4  4 

NEWTON,  MASS.— Newton  St.  Ry.  Co.  Elec. 
8.280  m.  Capital  $23,725.      c  r     1  4 

NEWTONVILLE,  MASS.— Newton  &  Boston  St 
Ry.  Co.  5.11  m,  6.11  m  s,  4-8%  g,  56  lb  T  r,  16  m.  c. 
Gen.  Elec.  system.  Holllngsworth  and  Trimble  cars. 
Westlnghouse  engines.  Pres.  Gen.  Man.  &  Pur.  Agt. 
H.  B.  Parker,  V.  Pres.  A.  R.  Mitchell,  Sec.  R.  a. 
Sears,  Treas.  J.  L  Richards,  Supt.  F.  G.  L.  Hender- 
son, Ch.  Engr.  &  Ch.  Engr.  of  Power  Station  G.  H. 
Leonard,  Elecn.  L.  H.  McLain.  Capital,  $100,000; 
authorized,  $250,000.  Bonds,  $S0,000.         4  4 

Newtonvllle  &  Wate.rtown  St.  Ry.  Co.,  Elec.  2.142 
m.  Capital  $50,000.     c  r     1  4 


NIAGARA  FALLS,  N.  Y  Niagara  Falls  &  Sus- 
pension Bridge  Ry.  Co.  Elec.  13  m,  4-s  %  g,  60  lb 
girder  r,  23  c,  of  which  15  are  m  c  and  8  t  c.  T-H 
system.  Pres.  C.  B.  Gaskill,  V.  Pres.  H.  L.  Taylor, 
Sec.  &  Treas,  Chas.  B.  Hill,  Supt.  J.  C.  Brewster. 
Capital,  $400,000;  Bonds,  $400,uoo.      4  4 


NIAGARA  FALLS,  ONT.— Niagara  Falls,  Wesley 
Park  &  Clifton  Tramway  Co.  4  m,  i-8%  g,  30  &  45 
lb  T  r,  10  c.  of  which  8  are  4-wheel  box  &  2  4-wheel 
open,  25  h.  Pres.  J.  N.  Mooney,  Treas.  John  N. 
Hayward,  Supt.  C.  Black.  Capital  $50,000.     6  3 


Niagara  Falls,  Park  &  River  Ry.  Co.  Elec.  14  m, 
4-8%  g,  66  lb.  T  r,  40  c,  of  which  24  are  m.  c.  and  16 1. 
c.  T-H  system.  Pres.  E.  B.  Osier,  V.  Pres.  W.  Hen- 
drle.  Sec.  &  Treas.  R.  A.  Smith.  Gen.  Man.  R.  Mac- 
kenzie.    4  4 


NIXES,  O.— Mineral  Ridge  &  Nlles  Electric 
Ry.  Co.  3%  m,  3%  m  s  4-$%  g,  45  lb  T  &  girder  r,  4 
m.  c.  Edison  system.  American  cars.  Allls-Corliss 
engines.  Receiver  E.J.  Old,  Elecn.  E.  H.  Bo  wan, 
Ch.  Engr.  of  Power  Station,  H.  Williams.  Capital, 
$50,000.  Bonds,  $40,000  .      4  4 


NORFOLK,  NEB.— Norfolk  St.  Ry.  Co.  4%  m 
4-6  g,  16  lb  T  r,  5  c.  of  which  4  are  h  c  and  t  m  c, 
10  h,  4  mu.  Edison  system.  Pres.  R.  A.  Stewart,  V. 
Pres.  Dr.  A.  Bear,  Sec.  N.  A.  Rainbolt,  Treas.  C.  B. 
Burrows.  Capital,  $51,000.  Office,  400  Main  st.    9  2 


NORFOLK,  VA.— Norfolk  City  R.R.  Co.  5%  m 
5-2  g,  45,  50,  65  lb  tram,  girder  &  s  b  r,  32  c,  125  h. 
Pres.  W.  H.  Taylor,  Sec.  &  Treas.  H.  C.  Whitehead 
Supt.  Jas.  J.  Ferris.  Capital,  $100,000 ;  Bonds,  $125- 
000.  Office,  125  Main  st.     9  3 

The  Suburban  &  City  Ry.  &  Improv't  Co.  3^  m,  3 
%  m  s,  5-2  g,  80  lb  girder  r,  15  c,  of  which  9  are  4- 
wheel  box  and  6  4-wheel  open,  56  h.  Pres.  Jas.  W. 
M  cCarrlck,  Sec.  &  Treas.  H.  C.  Whitehead,  Supt.  E. 
W.  Savage,  Elecn.  J.  F.  Macartney.  Capital  $50,000. 
Bonds  $75,000.  Office,  125  Main  st.      4  4 


NORRISTOWN,  PA.— Citizens'  Pass.  Ry.  Co. 
6m,  6  ms,  5-2%  g,  60  lb  girder  r,  8  m  c.  Curtis  system 
Lewis  &  Fowler  cars.  Pres.  John  SHngluff,  V.  Pres. 
J.  W.  Shepp,  Sec.  Geo.  R.  Kite,  Treas.  G.  Shannon, 
Supt.  I.  D.  B.  Spatz.  Capital  $80,000.     4  4 


Norrtstown,  Bridgeport  &  Conshohocken  Traction 
Co.  (Leases  Norrtstown  Pass.  Ry.  and  Montgomery 
County  Pass.  Ky.)  5%  in,  5-2^  g,  47,  66  lb  girder  r, 
11  c,  01  which  6  are  closed  and  5  open.  Westlnghouse 
system.  Buckeye  engine.  Pres.  C.  Clallager,v.  Pres. 
M.  Wills,  Sec.  &  Treas.  E.  S.  Perot.  Gen.  Supt.  I.  H. 
Passmore.  Capital  $125,000.  Office  Trust  Bldg.  4  4 


Norristown  Pass.  Ry.  Co.  (Operated  by  Norrts- 
town, Bridgeport  &  Conshohocken  Traction  Co.) 
4  m,  5-2%  g,  45  &  50  lb  tram  &  girder  r,  9  c,  of  which 
8  are  4-wheel  box  and  1  4-wheel  open,  28  h,  6  mu. 
V.  Pres.  C.  Gallagher,  Sec.  &  Treas.  H.  Freedley, 
Supt.  Louis  Heck.  Capital,  $45,000.     4  4 

NORTH  ABINGTON,  MASS. — Rockland  & 
Ablngton  St.  Ry.  Co.  11  m,  11  m  s,  4-S%  g,  45, 
56, 60  lb  T  &  girder  r,  14  m  c.  Gen.  Elec.  system. 
Jones  cars.  Pres.  E.  P.  Reed,  V.  Pres.  M.  N.  Arnold, 
Sec.  G.  W.  Kelley,  Treas.  C.  N.  Cobb,  Gen.  Man. 
Supt.  Pur.  Agt.  &  Elecn.  A.  H.  Walcott,  Ch,  En^r. 
C.  W.  Howland.iCh.  Engr.  of  Power  Station  L.  Mc- 
carty. Capital  $120,000.      4  4 

NORTH  ADAMS,  MASS  Hoosac  Valley  St.  Ry 

Co.  Elec.  6  m,  4-8%  g,  40  lb.  T  &  flat  r  13  c,  of  which 
7  are  m  c  and  6  t  c  T-H  system.  Brill  and  New- 
buryport cars.  Fltchburg  englnf  s.  Pres.  &  Treas. 
C.Q.Rlchmond,  Gen.  Man.  H.  A  Fltzsimons.  Capital 
$50,000.        4  4 


NORTH  TONAWANDA,  N.  Y.— Tonawanda 
Electric  R.  R.  Co.  of  Tonawanda,  Erie  Co.  6  m,  4-8J^ 
g,  45  lb  T  &  girder  r,  8  c,  of  which  3  are  m.  c.  and  5  t 
c.  T-H  system.  Brill  cars.  Noye  eDglnes.  Pres. 

E.  H.  Butler,  V.  Pres.  M.  Nellany,  Sec  &  Treas.  C. 
M.  Howard,  Gen  Man.  G.  P.  Smith,  Supt.  H.  R. 
Wellman.  Capital,  $125,000  ;  authorized  $250,000.  4  4 

Tonawanda  St.  R.  R.  Co.  Elec.  3%  m,  4-8X  g,  56, 
62  lb  T  &  girder  r,  5  m  c.  T-H  system.  Pres.  & 
Gen.  Man.  G.  P.  Smith,  Sec.  A.  J.  Hathaway,  Treas 
G.  C.  Herschell,  Supt.  H.  R.  Wellman.  Capital 
$250,000.  Bonds  $40,000.  Office,  Main  st.       1  4 

NORTH  WOBURN,  MASS  —North  Woburn  St. 
Ry.  Co.  7.5  m,  35, 48  lb  tram  &  T  r,12  c,  63  h.  Pres.  A. 

F.  Breed,  Lynn,  Mass.,  Sec.  &  Treas.  D.  H.  Sweet- 
ser,  Supt.  W.  L.  Brockway.  Capital $100,000;  author- 
ized $200,000.  4  4 

NORTHAMPTON,    MASS  Northampton  St 

Ry.  Co.  4%  m,  4  8%  g,  40,58 lb  T  r,  19  cof  which  12  are 
m  c  and  7  t  c,  2  h.  T-H  system.  Jones  cars.  Ham- 
ilton-Corliss engines.  Pres.  J.  Olmstead,  Treas.  D. 
N,  Winter,  Supt.  E  C.  Clark,  Jr.,  Ch.  Engr.  of  Power 
Station  T.  J.  Murray.  Capital  $150,000.  Bonds  $25,- 
000.        1  4 


NORWALK,  CONN  Norwalk  Horse  R.  R.  Co 

3^  m,  4-10  g,  56  lb  T  r,  8  c,  43  h.  Pres.  E.  I. 
Hill,  Sec.  W.  F.  Acton,  Supt.  Edwin  G.  Hoyt.  Cap- 
ital $50,000     1  4 

Norwalk  Tramway  Co.  Elec.  3%  m,  4-8\i  g,  eo 
lb  T  r,  4  m  c.  Pres.  G.  N.  McKlbbln,  Sec.  G.  W. 
Mansfleld,  Supt.  G.  M.  Pierce.  Capital  $70,000.  Office 
South  Norwalk.      4  4 


NORWICH,  CONN.— Norwich  St.  Ry.  Co.  14^  m, 
13  m  s,  4-8]4  g,  45,  50  lb  T  r,  46  c,  of  which  26  are  m  c 
and  20  t  c,  6  h.  Gen.  Electric  system.  Newburyport 
cars.  Pres.  C.  P.  Cogswell,  Sec,  Gen.  Man.  &  Pur. 
Agt.  E.  P.  Shaw,  Jr.,  Treas.  W.  A.  Tucker,  Elec- 
trician W.  L.  Adams,  Ch.  Eng.  Power  Station  Geo. 
Bennett.  Capital  $250,000;  authorized  $600,000. 
Bonds,  $265,000.     1  4 


o 

OAKLAND,  CAX  Consolidated  Piedmont  Cable 

Co.  Elec.  24  m,  of  which  6  are  horse,l3  cable  and  5 
elec.  3-6  &  5  g,  25  &  40  lb  girder  r,  52  c,  of  which  17  are 
he,  25  g.  c,  5  m  c  and  5 1  c,  120  h.  Pres.  E.  A.  Heron, 
V.  Pres.  J.  L.  Bradbury,  Gen.  Man.  &  Supt.  H.  P. 
Garth waite.  Capital,  $1,500,000;  authorized,  $2,000,- 
000.   Bonds,   $600,000.      6  3 

Central  Avenue  Ry.  Co.  Elec.  5%  m,  2%  m  s,  3-8 
g,  40  lb  compound  r.  6  m  c.  T-H  system.  Ingler  & 
Atkinson  cars.  S.  F.  Tool  Co.  engines.  Pres.  W.  F. 
Beck,  V.  Pres.  A.  H.  Clough,  Sec.  Treas.  &  Gen.  Man, 
W.  F.  Rudolph,  Supt.  &  Cd.  Engr.  S.  B.  Lennegan, 
Elecn.  P.  J.  Brandt.  Capital,  $19,000,  authorized, 
$1,0.0,000.  Office  12th  and  Klrkman  sts.     1  4 

East  Oakland  St.  Ry.  Co.  Elec.  6  m,  4-8l£  g,  45  lb 
combination  r,  11  m.  c.  T-H  system.  Pres.  C.  E. 
Wilson,  V.  Pres.  &  Gen.  Man.  E.  P.  Vandercook, 
Supt.  A.  G.  Briggs.  Capital  $250,000.  Office.  458  9th 
St.      4  4 

Highland  Park  &  Fruit  Vale  R.  R.  lOVfj  m,  6  m  s, 
4-8>4  g.  40-50  lb  girder  &  T  r,  8  double  deck  m  c.  T-H 
system.  Pullman  cars.  Pres.  E.  C.  Sessions,  Sec.  & 
Treas.  F.  J.  Woodward,  Gen.  Man.  Pur.Agt.  &  Supt. 
J.  E.  Morris,  Elecn.  H.  E.  Richards.  Capital,  $500,000. 
Bonds,  $150,000.  Office  118  Broadway.        1  4 

Oakland  Consolidated  St.  Ry.  Co.  Elec.  36m,16ms, 
3-6  g,  35,40  lb  girder  r,  28  m.  c.  T-H  system.  Pres.  F. 
M,  Smith,  V.  Pres.  J.  W.  Coleman,  Sec.  &  Supt.  A.  K. 
Grimm,  Treas.  1st  Nat.  Bank,  Elecn.  J.  Sparks,  Ch. 
Engr.  of  Power  Station  J.  A.  Munroe.  Capital,  $1,000,- 
ooo.  Bonds,  500,000.  Office  47th  st  &  Grove.  P.  O. 
Box  126.         l  4 

Oakland  R.  R.  Co.  (Owned  by  Southern  Pacific  Ry. 
Co.  of  San  Francisco)  Elec.  16.2  m,  of  which  5.2  are 
cable  and  11  elec.  3  g,  40,  72  lb  girder  r,  32  c  of  which 
12  are  cable  and  20  m  c.  T-H  system.  Supt.  Geo. 
Y.  Lorlng.  Office,  San  Pablo  and  20th  sts.    6  3 

Oakland,  San  Leandro  &  Haywards  Ry,  Co.  25  m, 
of  which  2  are  horse  and  23  elec.  19  ms  3-6  g,  35,  40 
lb  T  and  girder  r,  33  c.  of  which  2  are  h  c  and  31 
m  c.  T-H  system.  Carter  cars.  Ball  and  Mcintosh 
&  Seymour  engines.  Pres.  H.  W.  Meek,  V.  Pres.  W. 
J.  Landers,  Sec.  A.  L.  Stone,  Treas,  C.  E.  Palmer, 
Supt.  F.  M.  Leland,  Ch.  Engr.  E.  DeUroat.  Capital, 
$500,000.  Bonds,  $250,000.  Office,  908  Broadway  1  4 


og den,  UTAH  Ogden  City  St.  Ry.  Co.  Elec. 

10  m,  4-8%  g,  30  lb  T  r,  20  c,  of  which  12  are  m  c  and  8 
t.  c.  Pres.  W.  H.  Rowe,  V.  Pres.  H.  M.  Jarvls,  Sec. 
&  Supt.  R.  M.  Splvey,  Treas.  S.  L.  Conklln.  Capital, 
$350,000.  Office  Power  House,  1920  Washington 
Ave.     4  4 


OGDENSBURG,  N.  Y  Ogdensburg  St.  Ry.  Co. 

5  m,  4-8%  g,  25  lb  T  r,  7  c,  19  h.  Pres.  W.  H.  Daniels, 
V.  Pres.  &  Gen.  Man.  H.  B.  Howard,  Sec.  E.  A. 
Newell,  Treas.  A.  E.  Smith.  Capital,  $30,000.  4  4 

OIL  CITY,  PA  Oil  City  St.  Ry.  Co.,  1%  m,  2  rn 

s,  4-8%  g,  56  lb.  girder  r,  6  m  c.  Curtis  system.  New 
Castle  cars.  Pres.  &  Gen.  Man.  J.  B.  Smlthman, 
Sec.  G.  S.  Bredin,  Treas.  G.  W.  Parker.  Capital 
$52,000  ;  authorized  $90,000.      12  3 

OLEAN,  N.  Y  Olean  St.  Ry.  CO.  2.45  m.  3-6  & 

4-8%  g,  25-50  lb  T  r,  4  box  c,  14  h.  Pres.  &  Supt. 
John  Fobes,  V.  Pres.  C.  S.  Carey,  Sec.  &  Treas.  G.  H. 
Strong.  Capital,  $16,000.  Office,  264  Union  st.  11  2 

OLYMPIA,  WASH.— Olympia  Light  *  Power 
Co.  Elec.  4  m,  4-8%  g,  40  lb  T  r,  5  m  c.  T-H  sys- 
tem. Brill  and  Pullman  cars.  Water  power.  Pres. 
G.  D.  Shannon,  V.  Pres.  R.  Frost,  Sec.  &  Gen.  Man. 

A.  H.  Chambers,  Supt.  C.  McClelland,  Pur.  Agt.  T. 

B.  Faulkner,  Elecn.  H.  C.  Ranft,  Ch.  Engr.  of 
Power  Station.  F.  M.  Cooper.  Capital,  $250,000. 
Bonds  $150,000.  Office  5th  &  Chestnut  Sts.    4  4 

OMAHA,  NEB.— Omaha  St.  Ry.  Co.  Elec.  89% 
m.  of  which  18  are  horse  6%  cable  and  65  elec, 
4-814  S,  45,  58^  lb  T  &  girder  r,  270  c  of  which  42 
are  h  c,  22  g  c,  96  m  c  and  110  t  c,  75  h.  T-H  ,  Edison 
and  Westlnghouse  systems-  American,  Laclede, 
Pullman  and  Stephenson  cars.  Allls,  Wright  and 
Westlnghouse  engines.  Pres.  Frank  Murphy,  V 
Pres.  Guy  C.  Barton,  Sec.  D.  H.  Goodrich,  Treas.  W. 
W.  Marsh,  Gen.  Man.  W.  A.  Smith,  Supt.  F.  A. 
Tucker.  Capital,  $5,000,000.  Bonds,  $2,250,000.    4  4 

Dundee  Place  Car  Line.  \%  m,  4-8%  g,  35  lb  T  r  2 
mc.  Detroit  system.  Pres.  R.  W.  Patrick,  Man. 
W.  A.  Smith.       9  3 


East  Omaha  St.  Ry.  Co.,  4.2  m,  4-8X  g.  40,  45  lb.  T 
and  girder  r,  14  c,  oi  which  7  are  in  c  and  7  t  c.  West- 
lnghouse system.  Pres.  A.  S.  Potter,  V.  Pres.  D. 
Smith,  Sec.  &  Gen.  Man.,  A.  B.  De  Long,  Treas.  H. 
W.  Yates,  Office  16th  and  Furman  Sts.     3  4 


ONEIDA,  N.  Y  Oneida  Ry.  Co.  V&  m,  1  m  s, 

4-8%  g,  47  lb  c  b  r,  3  box  c,  10  h.  Steptienson  cars. 
Pres.  W.  E.  Northrup,  Sec,  Treas.  &  Gen.  Man.  H. 
c.  Stone,  Supt.  G.  Leggett.  Capital,  $13,500;  author- 
ized $15,000.      1  4 

ONEONTA,  N.  Y.— Oneonta  St.  R.  R.  Co,  2%  m 

4-8^  g,  35  &  38  lb  T  &  flat  r,  4  c  of  which  3  are4-wheel 
box  and  1,  4-wheel  open,  12  h.  Pres.  &  Supt.  Geo.  I. 
Wllber,  V.  Pres.  D.  F.  Wllber,  Sec.  &  Treas.  T.  D 
Tallmadge,  Jr.  Capital  $20,000.       4  4 

ONTARIO,  CAL.— Ontario  &  San  Antonio 
Heights  Ry.  Co.  8J^  m,4-8%  S,  30  lb  T  r,  2 4-wheel  open 
c.  4  h.  Pres.  C.  E.  Harwood,  V.  Pres.  &  Gen.  Man 
C.  Frankish,  Sec.  W.  E.  Collins.  Capital  $150,000.  9  3 


ORANGE,  N.  J.— Orange  Crosstown  andBioom- 
fleld  St.  Ry.  Co.  7  m,  5-2  g,  38  lb  Johnson  girder 
rail,  13  box  c,  86  h.  Pres.  &  Gen.  Man.  Francis  M 
Eppley,  Sec.  Thos.  Marsh,  Treas.  Edw.  A.  Pearson 
Supt.  J.  Waller.  Capital  stock,  $60,000;  bonds,  $60,000 
4  4 

Suburban  Traction  Co.,  7  m,  of  which  3)4  are 
horse  and  3%  elec,  7  m.  s,  5-2%  g,  so  lb.  girder  r,  21 
c  of  which  13  are  h.  c.  and  8  m.  c,  50  h.  Brill  & 
Stephenson  cars.  Pres.  &  Pur.  Agt,,  F.  W.  Child, 
V.  Pres.  J.  L.  Seward,  Sec.  A.  W.  Kissam,  Treas. 
A.  P.  Foster,  Supt.  W.  Henkerson,  Jr.,  Elecn,  H.  F. 
Tidman,  Capital,  $1,500,000.  Bonds,  $400,000  .  4  4 

Orange  Mountain  Cable  Co.  8000  ft,  8  g,  56  lb. 
m.  p.  r,  2  c.  Roebling  engines.  Pres.  A.  Z.  Mason, 
V.  Pres.  &  Gen.  Man.  F.  W.  Child,  Sec.  Treas.  &  Pur. 
Agt.  W.  Kissam,  Supt.  W.  Condon.  Capital, 
$350,000.  Bonds,  $350,000.  Office  Orange  Nat.  Bank 
Bldg.         1  4 

ORANGEBURG,  S.  C— Orangeburg  City  St. 
Ry.  Co.  2$£  m,  4-8%  g,  40  lb.  T r,  6  c,  2  h,  4  mu.  Pres. 
&  Gen.  Man.  J.  W.  H.  Dukes,  v  Pres.  N.  H.  Bull, 
Sec.  &  Treas.  B.  H.  Moss.  Capital,  $11,000.  1 

ORLANDO,  FLA.— Orlando  St.  Ky.  3  m,  4-9  g, 

30,  40  lb  T  r.  7  c,  5  mu.  Pres.  &  Gen.  Man.  H.  W. 
Moultoh,  Sec.  J.  M,  Cheney.  Treas.  M.  D.  Brooks. 
Capital  $10,000;  authorized  $50,000.     3  4 

OSHKOSH,  WIS. — Oshkosh  St.  R.  R.  Co.  8% 
m,  4-8J^  g,  30  lb,  tram  r,  13  c,  of  which  10  are  4-wheel 
box  &  3  4-wheel  open,  57  h.  Pres.  Cha,s.  Barber,  V. 
Pres.  J.  H.  Porter,  Sec.  &  Treas  J.  H.  Jenkins,  Gen. 
Man.  &  Supt.  C.  E.  Montgomery.  Office,  222  Main  st. 
4  4 


OSKALOOSA,  IA.— OskaloosaSt.  Ry.  &Land  Co 
5  m.  4  g,  16,  40,  50  lb  tram,  T  &  girder  r,  4  c,  14  h. 
Minneapolis  and  St.  Louis  cars.  Pres.  W.  M.  Peat- 
man, Sec.  C.  Winter,  Treas.  W.  G.  Clark,  Supt.  J. 
M.  Powell,  capital  $30,000.  Office,  100  High  Ave., 
West.        9  3 


OSWEGO,  N.  Y.— Oswego  St.  Ry.  Co.  7%  m,  4 
m  s,  4-8]4g,  51-72  lb  T  &  girder  r,  12  c,  of  which  7  are  m 
c  and  5  t  c.  T-H  system.  Brill  cars.  Power  Is  rented. 
Pres.  &  Pur.  Agt.  M.  E.  Graves,  V.  Pres.  L.  Clancy, 
Sec.  W.  A.  Flneran,  Treas.  &  Man.  M.  McGowan, 
Supt.  &  Ch.  Eng.  F.  E.  Prlchard.  Capital,  $125,000. 
Office,  East  First  &  Bridge  sts.        1  4 
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OTTAWA,  ILL.—  Ottawa  Electric  St.  Ry.  8  m 
4-8^  g,  66  lb  girder  r,  8  motor  and  4  trail  c,  T-H  sys- 
tem. Pres.  T.  J.  Evaas,  Sec.  &  Treas.  T.  P.  Bailey 
Gen.  Man.  H.  A.  Kin.   Capital,  $100,000.        6  2 

OTTAWA,  ONT.— Ottawa  Electric  Ry.  Co.  20  m 
10  m  s,  4-8)^  g,  52,  56,  60  lb  girder  &  T  r,  48  m  c,  West- 
lnghouse system.  Ottawa  cars.  Water  power.  Pres. 
J.  W.  McRae,  V.  Pres.  G.  P.  Brophy,  Sec.  &  Treas. 
J.  D.  Fraser,  Gen.  Man.  T.  Ahearn,  Supt.  J.  E. 
Hutcheson.  Capital,  $500,000.  Office,  337  Albert  St. 
1  4 

OTTUMWA,  ia.— Ottumwa  Electric  Ry.  Co. 
7.25  m,  7  ms,  4-8%  g,  38  &  40  lb  girder  &  T  r,  12 
c,  of  which  11  are  m  c  and  1  t  c.  Gen.  Elec.  and 
Westtnghouse  systems.  Pullman  and  St.  Louis  cars. 
Allls  and  Ball  engines.  Pres.  &  Gen.  Man.  W.  R. 
Daum,  V.  Pres.  J.  B.  Sax,  Sec.  T.  H.  Eaton,  Treas. 
C.  F.  Blake,  Supt.  of  Car  Service,  E.  M.  Campbell, 
Ch.  Engr.  &  Ch.  Eagr.  Power  Station  W.  M.  Evans, 
Elecn.  W.  J.  Jones.  Capital,  $300,000;  authorized, 
$51)0.000.  Bonds  $200,000.  Office,  102  S.  Market  St.  6  3 


OWENSBORO,  KY.— Owensboro  City  R.  R.  Co 
Elec.  10  m,  4-8^  g,  40  lb  T  r,  25  c,  of  which  12  are  m 
c  and  13  t  c.  T-H  system.  Stephenson  cars.  Harrls- 
burg  engines.  Pres.  W.  E.  Whltely,  Sec.  R.  A.  Miller. 
Treas.  J.  H.  Parish,  Gen.  Man.  J.  N.  Alsop,  Supt.  R.  H. 
Neely.  Capital  $50,000.  Bonds,  $25,000.  9  '3 


P 


PADUCAH,  KY.— Paducah  St.  Ry.  Co.  Elec.  8)4 
m,  4-8)4  g.  35,  54  lb  T  r,  22  c,  of  which  14  are  m  c  and  8 
t  c  Edison  system.  Pres.  Geo.  C.  Thompson,  V.  Pres 
C.  Dallam,  Sec.  &  Treas.  T.  J.  Flournoy,  Gen.  Supt. 
A.  S.  Thompson,  Elec'n  &  Supt.  Mo.  Pow.  D.  B. 
Simon.  Capital,  $115,000;  authorized,  $200,000.  Bonds, 
$112,000.  Office,  1342  Broadway.        4  4 

PAINESVILLE,  O.— Palnesvllle,  Falrport  &  Rich- 
mond St.  Ry.  Co.  6M  m,  4-8J^  g,  52,  60  lb  girder 
r,  7  c,  of  which  5  are  m  c  and  2  t  c.  Gen,  Elec.  sys- 
tem. Ball  engines.  Pres.  &  Gen.  Man.  1.  K.  Plerson, 
V.  Pres.  F.  C.  Moodey,  Sec.  &  Treas.  E.  W.  Rudder. 
Capital  $50,000;  authorized  $150,000.  Bonds  $150,000. 
4  4 


PALATKA,  FLA  Palatka  &  Heights  St.  Ry 

Co.  2  m,  3  g,  30  lb  centre  bearing  r,  2  c,  3  mu.  Pres 
Wm.  P.  Craig,  Sec.  Marcus  Loab,  Treas.  E.  s.  Crill, 
Gen.  Man.  W.  C.  Snow.  Capital,  $10,000.     4  4 

PARIS  TEX. — Paris  Elec.  Lt.  &  Ry.  Co.  5  m, 

4-8%  g,  22  &  36  lb  T  &  flat  r,  10  c,  of  which  8  are 
4-wheel  box  &  2  4-wheel  open,  45  mu.  Pres.  J.  J. 
Walsh,  V.  Pres.  S.  J.Wrlgnt,  Sec.  &  Treas.  B.  J. 
Baldwin,  Jr.,  Supt.  R.F.  Grimes.  Capital,  $200,000; 
authorized,  $300,000;  Bonds,  $150,000.  Office  over 
Farmers'  &  Merchants'  Bank.      2  3 

PARKERSBURG,  W.  VA.— Park  City  St.  R.  R 
Co.  5  m,  4  8]4  g,  40  lb  flat  &  T  r,  7  C,  14  h,  14  mu 
Pres.  D.  Gould,  V.  Pres.,  &  Sec.  R.  Covert,  Treas 
W.  H.  Wolfe,  Gen.  Man.  &  Supt.  W.  A.  McCosh. 
Capital,  $40,000;  authorized  $75,000.  Office  332 
Juliana  St.     1  4 

PASADENA,  CAli. — City  Ry.  Co.  (Controlled 
by  Los  Angeles  Consolidated  Electric  Ry.  Co.)  5% 
m,  3-6  and  4-8^  g,  16  ,  20,  301b  T  &  flat  r,  5  c,  of  which 
2  are  4-wheel  box  &  3  4-wheel  open;  10  h,  4  mu. 
Baker  cars.  V.  Pres.  C.  W.  Buchanan,  Sec.  Treas. 
&  Gen.  Man.  M.  D.  Painter.  Capital,  $20,300;  au- 
thorized, $50,000.       •   1  4 

Alhambra  &  Pasadena  St.  Ry.  Co.  ( See  Alnam- 
bra,  Cal.) 

Colorado  St.  Ry  Co.  514  m,  3-6  g,  16  lb.  T  r,  6  c,9  h. 
V.  Pres.  T.  P.  Lukens,  Sec.  E.  E.  Jones.  Capital, 
$50,000.  Office,  50  South  Los  Robles  Ave.      1  4 


Pasadena  &  Mt.  Wilson  Ry.  Co.  S}4  m,  of  which  3 
are  elec.  and  %  cable  2  c.  Edison  system.  Pelton 
water  wheels.  Pres.  T.  S.  C.  Lowe.  v.  Pres.  P.  M. 
Green,  Sec.  A.  P.  West,  Treas.  T.  W.  Brotherton. 
6  3 

Pasadena  St.  Ry.  Co.  (Controlled  by  Los  Angeles 
Consolidated  Electric  Ry.  Co.)  3)4  m,  3-6  g,  16  lb  T 
r,  5  box  c,  8  h.  Baker  cars.  Pres.  &  Gen.  Man. 
W.Thomson,  V.  Pres.  G.  R.  Thomas,  Sec.  P.  G. 
Wooster,  Treas.  P.  M.  Green.  Capital,  $20,300;  au- 
thorized, $50,000.  Office,  Wooster  Block.     10  3 

PATERSON,  N.  J.— Paterson  Ry.  Co.  Elec.  36 
m,  4-8)4  g,  58%  lb  c  b  &  T  r,  75  c,  of  which  60  are  m 
c  and  15  t  c.  T-H.,Westlnghouse  and  Edison  systems. 
Gilbert  and  Stephenson  cars.  Ball  engines.  Pres. 
Garret  A.  Hobart,  V-Pres.  H.  Romalne,  See.  A.  A 
Wilcox,  Treas.  E.  T.  Bell,  Gen.  Man.  M.  R.  McAdoo, 
Supt,  M.  Pettlgrew.  Capital  $1,250,000.  Bonds 
$1,250,000  1  4 

Jersey  City,  Hoboken  &  Rutherford.  15  m,  11  m 
s,  i-sy>  g,  90  lb  girder  r,  20  c,  of  which  15  are  m  c  and 
5  t  c.  "Westlnghouse  sybtem.  St.  Louis  cars,  Pres. 
C.  A.  Johnson,  V.  Pres  J.  A.  Morrlsse,  Sec.  J.  T. 
Maginnls,  Treas.  L.  Fitzgerald,  Gen.  Man.  &  Ch. 
Engr.  T.  McCann,  Supt.  R.  DeBevolse.  Capital 
$300,000.         4  4 

Paterson  Central  Electric  R.  R.  Co.  4  m,  4-8J^  g, 
45,  58%  lb  T  &  girder  r,  18  c.  Westlnghouse  system. 
Gilbert  cars.  Pres.  T.  H.  Bakewell,  V.  Pres.  F.  C. 
Vandlke,  Sec.  J.  J.  Scanlon,  Treas.  J.  A.  Morrlsse, 
Gen.  Man.  &  Supt.  W.  Ring.        6  3 


Paterson,  Passaic  &  Rutherford  Electric  Ry.  Co. 
(Includes  Paterson*  Little  Falls,  Grand  St.  Elec. 
Ry.,  People's  Park  Elec.  Ry.  Paterson  &  Passaic 
Elec  Ry.  and  Passaic,  Rutherford  &  0" rlstadt  Ry. 
Cos.)  20  m,  13  m  s,  4-8^  g,  70,  90  10  T  and  girder  r, 
24  c.  of  which  15  are  m  c  and  9  t  c.  Westlnghouse 
system.  Brill,  Laconia  and  St.  Louis  cars.  Rent 
power.  Pres.  C.  A.  Johnson,  1st  V.  Pres.  &  Asst, 
Treas.  J.  A.  Morrlsse,  2d  V.  Pres.  F.  C.  Van  Dyk. 
Sec.  J.  J.  Scanlan,  Supt.  W.  Ring.  Capital  $800,000. 
Office  Cor.  Main  and  Ward  sts.       4  4 


PAWTUCKET,  R.I.— Pawtucket  St.Ry  Co.  Elec 
15  m.  of  which  6.5  are  horse  and  8.5  elec;  4  g,  54-60 
lb  Prov.  girder  &  T  r,  50  c,  of  which  35  are  h  c  and 
15  m  c,  142  h.  T-H  system.  Pres.  N.  W.  Aldrlch,  V. 
Pres.  L.  B.  Goff,  Sec.  &  Gen.  Man.  C.  F.  Luther, 
Treas.  E.  N.  Llttlefield.  Capital  $200,000.  Office, 
54  Broad  st.        9  3 


Interstate  St.  Ry.  Co.  Elec.  24  m,  4-8)4  g,  50  lb 
T  r,  40  c,  of  which  23  are  m  c  and  17 1  c.  T-H  system. 
Brlggs  and  Newburyport  cars.  Pres.  &  Gen.  Man. 
H.  M.  Daggett,  Jr.,  Sec  G.  E.  Webster,  Treas.  W.  N. 
Otis,  Pur.  Agt.  E.  Holmes,  Elecn.  J.  Tregonlng. 
Capital,  $362,500:  authorized,  £500,000.     4  4 


PEORIA,  ILL, — Central  Ry.  Co.  24  m,  12  m  s 

4-8%  g,  48,  80  lb  girder  r,  89  c,  of  which  47  are  m  c 
and  42  t  c.  T-H  system.  American,  Laclede  and  St. 
Louis  cars.  Corliss  engines.  Pres.  W.  Barker,  V. 
Pres.  S.  Clark,  Sec.  J.  N.  Ward,  Treas.  E.  Callender, 
Gen.  Man.  &  Pur.  Agt.  J.  Flnley,  Supt.  P.  Brady, 
Ch.  Engr.  A.  L.  Kellogg,  Elecn.  D.  E.  Flynn.  Capi- 
tal, $600,000.  Bonds  $200,000.  Office,  622  S.  Adams 

St.      4  4 


Fort  Clark  St.  Ry.  Co.  Elec.  14  m,  4-8)4  g,  38, 
50,  75  lb  girder  &  T  r,  34  c,  of  which  14  are  m  c  and 
20  t  c.  T-H  system.  St.  Louis  cars.  Ball  and  Ide 
engines.  Pres.  F.  W.  Home,  Sec.  &  Treas  J.  A. 
Trawlck,  Supt.  W.  D.  Allison.  Capital,  $250,000;  au- 
thorized, $500,000.  Bonds,  $250,000.  Office,  Abing- 
ton  &  Monroe  Sts.       4  4 


PETERSBURG,  VA— Petersburg  St.  Ry.  Elec. 
3%  m,  3%  m  s,  4-8%  g,  45  &  47  lb  c  b  r,  12  c,  of  which 
2  are  h  c  and  10  are  m  c.  T-H  system.  Jones  cars. 
Receiver  R.  Gilham,  Supt.  G.  Beadle.  Capital, 
$100,000.    Bonds,  $100,000.         4  4 

Petersburg  &  Asylum  Ry.  Co.  Dummy.  3%  m,  4-8% 
g,  50  lb  T  r,  1  Baldwin  engine,  4  c.  Receiver  R. 
Gilham,  Supt.  G,  Beadle.  Capital  $20,000.  Bonds 
$30,000.         4  4 


PHILADELPHIA,  pa  Citizens'  Pass.  Ry.  Co. 

(Leased  by  Electric  Traction  Co.) 


Electric  Traction  Co.,  Includes  Lombard  &  South 
Sts.  Pass.  Ry.,  Lehigh  Ave.  Ry.,  Frankford  &  South- 
wark  City  Pass.  Ry.,  Citizens'  Pass.  Ry.,  and  Second 
&  Third  Sts.  Pass.  Ry.)  129  m,  5-2  g,  45,  47,  50,  78,  93 
lb.  girder  &  Tram  r,  253  c,  1,705  h,  10  steam  dummies. 
Gen.  Elec.  and  Curtis  systems.  Mcintosh  &  Seymour 
and  Porter-Allen  engines.  Pres.  J.  J.  Sullivan,  V. 
Pres.  G.  S.  Gandy,  Sec.  F.  Weckerley,  Treas.  R.  C. 
Brewster,  Supt.  W.  H.  Janney,  Ch.  Engr.  E.  B.  Ives. 
Capital  $1,875,000.  Office,  2501  Kensington  ave. 
Engr's  office,  11th  &  Colona  sts.        12  3 

Frankford  &  Southwark  City  Pass.  Ry.  Co. 
(Leased  to  Electric  Traction  Co.) 

Lehigh  Ave.  Ry.  Co.  (Owned  by  Frankford  &  South- 
wark Phlla.  Pass.  R.  R.  Co.) 

Lombard  &  South  Sts.  Pass.  Ry.  Co.  (Owned  by 
Frankford  &  Southwark  Ry.) 


Second  &  Third  Sts.  Pass.  Ry.  Co.  (Owned  by 
Frankford  &  Southwark  Phlla.  City  Pass.  R.  R.  Co. 


Hestonvllle,  Mantua  &  Falrmount  Pass.  R.R.  Co. 
17.78  m,  10  m  s,  5-2%  g,  47  lb  r,  82  c,  537  h.  Pre3.  J. 
Hopkins,  V.  Pres.  I.  Blum,  Sec,  Treas.  &  Pur.  A.t. 
W.  R.  Benson,  Ch.  Engr.  A.  L.  Johnston.  Capital, 
$39,322;  authorized,  $41,000.  Bonds.  $499,500  Office, 
4300  Lancaster  ave.        4  4 


People's  Pass.  Ry.  Co.  (Lessee  of  Germantown 
Pass,  and  Green  &  Coates  Rys.  and  is  controlled  by 
People's  Traction  Co.)  49  m,  49  m  s,  5-2  g,  49  m  s,  93 
lb  girder  r,  173  c,  1475  h.  Gen.  Elec.  system.  Allls 
engines.  Own  cars.  Pres.  H.  C.  Moore,  Sec.  & 
Treas.  David  C.  Golden,  Gen.  Supt.  J.  C.  Lugar. 
Ch.  Engr.  L.  H.  Mclntyre.  Capital,  $2,250,000.  Bonds 
$750,000.  Office,  8th  &  Dauphin  sts.        4  4 


People's  Traction  Co.  (controls  People's  Pass.  Ry. 
Co.)  Lamokln  and  St.  Louis  cars.  Pres.  J.  Lowber 
Wt  lch,  Sec.  &  Treas.  C.  Kruger,  Ch.  Engr.  &  Gen. 
Man.  L.  H.  Mclntlre.        4  4 

Germantown  Pass.  Ry.  Co.  (Leased  to  People's 
Pass.  Ry.  Co.) 


Green  &  Coates  R.  R.  Co.  (Leased  to  People's  Pass. 
Ry.  Co.) 

Philadelphia  City  Pass.  Ry.  Co.  12.«7  m,  5-2%  g, 
girder  r.  Pres.  Wm.  W.  Colket,  Sec.  &  Treas.  T.  W. 
Pennypacker.  Capital,  $1,000,000.  Office,  202  Walnut 
place.  Leased  to  W.  Phlla.  Pass.  Ry-rCo.    4  4 


Philadelphia  &  Darby  Ry.  Co.  (Leased  to  Phlla 
City  Pass.  Ry.  Co.) 


Philadelphia  Traction  Co.  (Lessee  of  Empire  Pass. 
Phlla.  &  Gray's  Ferry,  Ridge  Ave  ,  17th  &  19th  Sts. 
13th  &  15th  Sts.,  12th  and  16th  Sts..  Phlla.  City  Pass. 
Schuylkill  River  Pass.,  the  Continental  Pass.,  Cathe- 
rine is,  Balnbrldge  Pass.,  Phlla.  &  Darby,  22d  St.  & 
Allegheny  Ave.,  Union  Pass,  and  West  Phlla.  Rys.,) 
250  m,  of  which  126  are  horse,  90  elec.  and  34  cable, 
5-2.J£g,  47,  78,  901b  r,  1116  c,  of  which  406  are  h.  c. 
575  m.  c.  and  135  g  c,  3622  h.  Brill  and  Laclede  cars. 
Westlnghouse  and  Wetherlll  engines.  Pres.  P.  A.  B. 
Widener,  1st  V.  Pres.  W  L.  Elklns,  2d  V.  Pres.  G.  D. 
Wldener,  Sec.  &  Treas.  D.  W.  Dickson,  Gen.  Man.  J. 
T.  Gorman.  Capital,  $6,000,000.  Office,  n  w  cor.  41st 
and  Havertord  sts.  V.  Pres,  office  423  Walnut  st.  4  4 


Empire  Pass.  Ry.  Co.  8%  m,  5-2  g,  46  lb  r.  Pres 
James  McManes,  Sec.  and  Treas.  D.  W.  Dickson 
Capital.  $600,000.  Office,  N.  E.  cor.  41st  &  Haverford 
sts.  Leased  to  Phlla.  Traction  Co.      1  4 


Philadelphia  &  Gray's  Ferry  Pass.  R.  R  Co.  (Leased 
to  Phlla.  Traction  Co,) 

Ridge  Ave.  Pass.  Ry.  Co.  (Leased  to  Phlla.  Traction 
Co.) 


Seventeenth  &  Nineteenth  sts.  Pass.  Ry.  Co. 
(Leased  to  Phlla.  Traction  Co.) 

Thirteenth  &  Fifteenth  Sts.  Pass.  Ry.  Co.  (Leased 
to  Phlla.  Traction  Co.) 

Union  Pass.  Ry.  Co.  (Leased  to  Phlla.  Traction 

Co.) 

West  Philadelphia  Pass.  Ry.  Co.  (Leased  to  Phlla. 
Traction  Co.) 

Schuylkill  River  Pass.  Ry.  Co.  Leased  to  Phlla 
delphla  &  Gray's  Ferry.  Pass  R.  R.  Co.        12  3 


PHfENIX,  ARIZ.  T.— Phoenix  City  Ry.  Co.  10 
m.  of  which  5  are  horse  and  5  elec.  3-6  and  4-8%  g, 
20,  30,  35  lb  T  r.  Pres.  M.  H.  Sherman,  Sec.  &  Man. 
B.  N.  Pratt.      6  3 


PIERRE,  S.  DAK.— Pierre  City  Ry.  Co.  4.1  m 
4-8}^  g,  27-35  lb  r,  6  open  c,  7  h,  16  mu.  Pres.  W.  G 
Warden,  V.  Pres.  Randal  Morgan,  Sec,  Supt.  & 
Gen.  Man.  S.  B.  Wallace.  Capital  $75,000.     6  3 


PINE  BLUFF,  ARK.— The  Citizens'  St.  Ry.  Co 
12^  m,  4  &  4-8)4  g,  20,  35, 45  lb  T  r,  28  m.  c  4  h,  140 
mu.  Pres.  T.  S.  James,  Sec.  A.  Murray,  Treas.  & 
Gen.  Man.  &  Supt.  W,  Jones,  Capital  $200,000.  Bonds 
$90,000.   Office,  207J^  Main  St.      11  2 


PIQUA,  O.— Miami  Valley  Ry.  Co.  14  m,  i-8)4  g, 
85,48  lb  T  r,  12  c,  of  which  8  are  m  c  and  4  t  c.  Edison 
and  T-  H  systems.  Pres.  W.  P.  Orr,  V.  Pres.  &  Man. 
A.  M.  Orr,  Sec.  &  Treas.  L.  M.  Flesh,  Gen  Supt.  F. 
C.  Davies.  Capital  $300,000.  Bonds  $200,000.     8  4 


PITTSBURGH,  PA.— Birmingham,  Knoxville& 
Allentown  Traction  Co.  1.4  m.  horse  and  1,600  ft. 
cable,  5  g,  45  lb  steel  &  T  r,  9  c,  24  h.  Pres.  H.  S.  A. 
Stewart,  Sec.  Danl.  Beech  Treas.  T.  H.  Given,  Supt. 
M.  S.  Holden.    Capital,  $100,000.        11  1 

Central  Traction  Co.  8)4  m,  of  which  5  are  cable 
&  3Y>  elec.  5-2)4  g,  65  lb  girder  r,  26  c,  of  which 
18  are  g  c  and  8m  c.  Westlnghouse  system.  Brill 
and  Pullman  cars.  Wetherlll  and  Westlnghouse 
engines.  Pres.  Geo.  I.  Whitney,  V.  Pres.  T.  A.Gil- 
lespie, Sec .  J.  F.  MlUer,  Treas.  G.  F.  Wright,  Supt.W. 
C.  Smith.  Capital,  $1,500,000;  bonds  $375,000.  Office 
33d  st.  &  Herron  Avenue,  4  4 


Citizens'  Traction  Co.  30  m  of  which  6  are  horse, 
12  cable  and  12  elec.  5-2%  g,  54  &  65  lb  girder  &  tram  r- 
90  c,  of  which  4  are  h  c,  66  g  c  and  20  m  c,  28  h.  West, 
inghouse  system.  Gilbert,  Pullman  and  Stephenson 
cars.  Buckeye  and  Wetherlll  engines.  Pres.  Jno.  G. 
Holmes,  V.  Pres.  H.  S.  A.  Stewart,  Sec.  J.  G.  Bright, 
Treas.  N.  Holmes,  Jr.,  Gen.  Man.  J.  E.  Rugg.  Capi- 
tal $3,000,000.  Bonds  $1,250,000.  General  office  587 
Penn  Ave.,  business  office  3404  Penn  Ave.     4  i 

Duquesne  Inclined  Plane  Co.  1,586  ft.,  5  g,  60  lb  T  r 
2  c.  Pres.  S.  Severance,  V.  Pres.  F.  B.  Nlmlck,  Sec. 
K.  Q.  Brlgham,  Treas.  S.  Severance,  Jr.,  Supt.  Geo. 
L.  Holllday.  Capital,  $50,000.      9  2 

Duquesne  Traction  Co.  Elec.  28  m,  5-3%  g,  48  lb 
girder  r,  60  m  c,  T-H.  system.  Pres.  C.  L.  Magee, 

V.  Pres.  ,  Sec.  Jas.  L.  McDevltt,  Treas.  Jno 

F.  Steel.  Capital,  $3,000,000.  Bonds,  $1,500,000 
Leased  to  Pittsburgh  Traction  Co,        9  2 

Federal  St.  &  Pleasant  Valley  Ry.  Co.  Elec.  28  m, 
4-8%  g,  50,  52,  66  lb  girder  and  tram  r,  75  m  c,  13  h. 
Edison  and  Westlnghouse  systems.  Brill  and  Pull- 
man cars.  Buckeye  and  Westlnghouse  engines.  Pres. 
D.  F.  Henry,  V.  Pres.  R.  H.  King,  Sec  Wm.  H. 
Graham,  Treas.  R.  F.  Ramsey,  Gen.  Man.  &  Elecn. 
W.  M.  Ramsey,  Supt.  W.  H.  Foster,  Ch.  Engr.  of 
Power  Station  J.  Johnston.  Capital  $1,400,000.  Bonds 
$1,250,000.  Office  42  6th.  Ave.        2  i 

Fort  Pitt  Lnclined  Plane  Ry.  Co.  350  ft.,  10  g,  2  c 
Pres.  Wm.  Fllnn,  Sec.  &  Supt.  S.  H.  French,  Treas. 
F.  L.  Stephenson.  Capital,  $60,000.  Office  125  Fourth 
Ave.       3  2 

Knoxville  Inclined  Plane  Co.  2,640  ft.  9  g,  60  lb. 
T  r,  2  c.  Capital  $150,000.  Office  96  Diamond  st. 
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Monongahela  Inclined  Plane  Ey.  Co.  2  planes,  640 
ft,  5  &  12  g,  45  &  80  lb  T  r,  2  pass.  2  freight  c.  Pres. 
Jas.  M.  Bailey,  Sec.  Treas.  &  Supt.  John  L.  Awl 
Capital,  $200,000         3  2 

Penn.  Inclined  Plane  Ey.  840  ft,  10  g,  60  lb  T  r 
Pres.  Joshua  Bhodes.  1st  ave. 

Pittsburgh  &  Manchester  Traction  Co.  Elec.  18 
m,  of  which  \%  are  horse  and  16%  elec.  62j£  g,  63 
lb  girder  r,  72  c  of  which  1  Is  h  c,  61  are  m  c,  and  10 
tc.  T-H  system.  Pres.  J.  H.  Dalzell,  V.  Pres.  Joshua 
Ehodes,  Sec.  A.  M.  Neeper,  Treas.  W.  Montgomery 
Gen.  Man.  G.  F.  Greenwood.  Capital,  $3,000,000. 
Bonds,  $1,600,000.  Office,  S.  Market  &  Liberty  sts. 
and  Beaver  st  &  Island  ave,  Allegheny.       1  4 


Pittsburgh*  Birmingham  Traction  Co.  Elec.  13  m 
5-2!^  g,  63J6  lb  girder  r,  42  m  c.  Westlnghouse  system. 
Gilbert  cars.  Hamilton-Corliss  engines.  Pres.  H.  S. 
McKee,  Sec.  F.  J.  Tener,  Treas.  Daniel  Beach,  Gen. 
Supt.  Miller  Elliott.  Capital  $3,000,000.  Bonds  $1,. 
6OO,0C0.  Office,  30th  &  Carson  sts.     4  4 


Pittsburgh  &  castle  Shannon  E.  E.  Cable.  (In- 
cludes 2  Inclines).  6%  m,  3-4  g,  60  lb  T  r,  4  c.  Incline 
No.  1, 1,375  ft.  10  g,  60  lb  T  r,  2  c.  Incline  No.  2, 
2,112  ft.  10  g,  60  lb  T  r,  2  c.  Jackson  &  Sharp  cars. 
Pittsburgh  Loco.  Works  engines.  Pres.  Walter 
Chess,  V.  Pres.  J.  M.  Bailey,  Sec.  &  Treas.  E.  J. 
Eeamer,  Supt.  &  Pur.  Agt.  O.  A.  Eogers.  Capital, 
$481,000.   Bonds,  $200,000.      1  4 


Pittsburgh  &  West  End  Pass.  By.  Co.  16  m,  8  m  s 
6-2>£  g,  78  lb  tram  r,  44  c  of  which  18  are  h  c  and  26  m  c 
6  h.  Westlnghouse  system.  Laclede  and  Stephenson 
cars.  Eussell  engines.  Pres.  John  C.  Eellly,  V.  Pres. 
Thomas  S.  Blgelow,  Sec.  W.  V.  Callery,  Treas.  & 
Gen.  Man.  William  J.  Bums,  Ch.  Engr.  &  Elecn. 
M.  Murphy.  Capital,  $1,500,000.  Bonds  $500,000. 
Office,  CarEon  st.  and  Point  Bridge.     4  4 


Pittsburgh  Traction  Co.  12  m,  of  which  10  are 
cable  and  2  elec,  7  ms,  5-2  g,  65  lb.  girder  r,  74  c, 
or  which  72  are  g  c  and  2  m.  c.  Atwood  system. 
Brill  and  Philadelphia  Traction  Cars.  Wetherill 
engines.  Pres.  Geo.  W.  Elklns,"V.Pres.  C.  L.  Magee, 
Sec.  and  Treas.  J.  G.  Trag?ardh,  Gen.  Man.  & 
Pur.  Agt.  W.  L.  Elklns,  Ch.  Eng'r  J.  M.  Gorman. 
Capital  $1,900,000;  authorized  $2,500,000.  Bonds 
$750,000.  Office,  6006  Penn  ave.     l  4 


St.  Clair  Incline  Plane  Ey.  Co.  .40  m,  5  g,  56  lb 
T  r,  2  box  c.  Pres.  &  Supt.  W.  S.  Hughes,  Sec.  W. 
S.  Jones.  Treas.  E.  B.  Mellon.  Capital,  $150,000. 
Bonds  $75,000.  Office,  514  Smlthfleld  St.     9  3 


Schenley-Park  &  Highlands  Ey.  Co.  Elec.  3>£  m. 
5-2^  g,  40, 45,  60  lb  T  &  girder  r,  5  m  c.  Daft  system 
Gilbert  cars.  Pres  E.  G.  Wood,  V.  Pres.  &  Gen.  Man 
S.  J.  MacFarren,  Sec.  J.  H.  Adams,  Treas.  T.  A.  Noble 
Capital  $100,000.  Bonds  $50,000.  Office  416  Lewis 
Block.       2  4 


second  Avenue  Pass.  Ey.  Co.  Elec.  lojf  m,  5-2%  g 
54  lb  Johnson  &  T  r.  T-H  &  Westlnghouse  systems 
Pres.  Jas.  D.  Callery,  Sec.  C.  G.  Mllnor,  Treas.  John 
W.  Taylor,  Gen.  Man.  W.  J.  Burns,  Supt.  John  Mur- 
phy. Capital,  $300,000.  Bonds  $150,000.  Office  Glen- 
wood,  23d  Ward.     9  2 


Suburban  Eapld  Transit  St.  Ey.  Co.  7  m,  4  m  s, 
5-2>6  g,  52  lb  girder  r,  16  m,  c.  Sperry,  Westlnghouse 
and  United  Columbian  systems.  Laclede  and  Lewis 
&  Fowler  cars.  Fisher  and  Green  engines.  Pres. 
H.  Miller,  Sec,  Treas.  &  Gen.  Man.  Thos.  A. 
Noble,  Supt.  &  Elecn.  J.  F.  Saltz,  Ch.  Engr.  ot  Power 
Station  M.  McLachen.  Capital  $100,000;  authorized, 
$120,000.  Bonds  $100,000.      1  4 


PITTSFIELD,  MASS.— Plttsfleld  Electric  St.  Ey 
Co.  3)4  m,  4-8}^  g,  56  lb  nat  r,  10  c  of  which  5  are 
m.  c.  and  5 1.  c,  3  h.  Westlnghouse  system.  Pres. 
Jos.  Tucker,  Sec.  J.  M.  Stevenson,  Treas.  &  Gen. 
Man.  P.  C.  Dolan.  Capital  $40,000.  Office  Seymour  & 
Wahconah  Sts.       12  3 


PLAINFIELD,  N.  J. — Plalnfleld  St.  Ey.  Co. 
3%  m,  3]4  m  s,  5-2M  g,  72  lb  tram  r,  5  m  c.  T-H.  sys- 
tem. Brill  cars.  Westlnghouse  engines.  Pres.  T.  N. 
Nevlns,  V.  Pres.  T.  J.  Frltts,  Sec.  &  Treas.  C.  W. 
Elker,  Gen.  Man.,  Supt.,  Pur.  Agt.  &  Elecn.  J.  H. 
Adelman.  Ch.  Eogr,  &  Ch.  Engr.  of  Power  Station, 
M.  McClurg.  Capital,  $100,000.  Office  West  14th  St. 

4  4 


PLYMOUTH,  MASS.— Plymouth  &  Kingston 
Ey.  Co.  9  m,  9  m  s,  4-83^  g,  35,  421b  T  r,  12  c,  of 
which  II  are  m  c  and  1 1  c.  1  h.  T-H  system.  Brlggs 
and  Newburyport  cars.  Pres.  J.  H,  Cunningham, 
Sec.T.  Lorlng,  Treas.  J.  D.  Thurber,  Gen.  Man. 
Supt.  Pur.  Agt.  &  Ch.  Engr.  C.  E.  Barnes.  Capital 
$70,000;  authorized,  $100,000.  Bonds  $35,000.       1  4 


POMONA,  CAL.— Orange  Grove  St.  E.  E.  Co.  4  m 
3-6  g,  16  lb  T  r,  3  c.  8  mu.  Pres.  &  Treas.  B.  B.  Nesblt, 
Sec.  C.  E.  Elce  Gen.  Man.  &  Supt.  P.  C.  Towner. 
Capital  $25,000.     11  2 


PORT  ARTHUR,  ONT.— Port  Arthur  Electric 
St.  Ey.  8  m,  8  m  s,  4-8*4  g,  40  lb  T  r,  .3  m  c.  Edison 
system.  Patterson  &  Cor  bin  cars.  Golrtle  & 
Mcculloch  engines.  Capital  $115,000.  J.  M.  Neelln, 
Chairman  of  the  Elec.  Ey.  Committee,  Treas.  J. 
McTague,  Supt.  A  Elecn,  G.  Lowe.  Bonds  $115,000. 
4  4 


PORT  HURON,  MICH  City  Electric  Ey.  Co. 

9  m,  i-SX4  g,  45  lb  T  r,  23  c,  of  which  18  are  m  c  and  5 
t  c,  T-H  system.  Ellis  and  St.  Louis  cars.  Eent 
power.  Pres.  W.  Canham,  Sec.  &  Treas.  F.  J.  Dixon, 
Gen.  Man.  A.  Dixon,  Supt.  H.  A.  Dickson,  Elecn.  H. 
Ludwlg.  Capital  $100,000.  Bonds  $50,000.  Office  316 
Huron  ave.        1  4 


PORT  NORFOLK,  VA.— Port  Norfolk  Electric 
Ey.  Co.  3M  m,  3%  m  s,  4-8J^  g,  40  lb  T  r,  6  c.  of  which 
5  are  h  c  and  1  t  c,  1  steam  motor.  Pres.  W.  H. 
Stewart,  V.  Pres.  Treas  &  Gen  Man.  M.  W.  Mason. 
Sec.  E.  T.  Powell.  Capital  $50,000;  authorized  $500,- 
000.  Bonds  60,000.  Office  Mt.  Vernon  Ave.     1  4 


PORT  RICHMOND,  S.  I.,  N.  Y. — Port  Elch- 
mond  &  Prohibition  Park  R.  R.  Co.  Elec.  2  m,  4-8% 
g,  56  lb  girder  r,  10  c,  of  which  5  are  m  c  and  5  t  c. 
Edison  system.  Stephenson  cars.  Ball  engines. 
Pres.  C.  A.  Starbuck,  V.  Pres.  J.  C.  Thompson,  Sec. 
&  Treas.  E.  C.  Vilas,  Gen.  Man.  &  Supt.  H.  C.  Vilas. 
■Capital  $100,000.  Bonds $75,000.         1  4 

PORT  TOWNSEND,  WASH.— Port  Townsend 
St.  Ey.,  Light  &  Power  Co.  4%  m,  4-8%  g,  38  &  40  lb 
T  &  girder  r.  Not  In  operation.     3  4 

Port  Townsend  Belt  Ey.  Co.  4  m,  2  m  c.  Edison 
system.      12  2 

PORTLAND,  CONN — Portland  E.  E.  Co. 

PORTLAND,  ME — Ocean  St.  E.E.  Co  Operated 
by  Portland  E.  E.  Co. 

Portland  E.  E.  Co.  20.14  m,  of  which  11.42  are  horse 
.and  8.72  elec.  16.53  m  s,  4-8J^  g,  35,  48,  58,  72  lb,  T 
tram  and  girder  r,  68  c,  of  which  42  are  h  c,  18  m  c, 
and8tc,  240  h.  T-H  system.  Ball  and  Mcintosh  & 
Seymour  engines.  Pres.  W.  E.  Wood,  Sec,  Treas., 
Gen.  Man.,  Pur.  Agt.  &  Supt.,  E.  A.  Newman,  Elecn. 
J.  A.  Hutt,  Ch.  Engr.  of  Power  Station,  C.  M. 
Thompson.  Capital  $300,000;  authorized  $500,000. 
Bonds  $130,000.  Office  471  Congress  st.    4  4 


PORTLAND,  ORE.— Barnes  Heights  &  Cornell 
Mt.  Ey.  Co.  3)4  m,  3  m  c.  T-H  system.        12  2 

Portland  Cable  Co.  1%  m,  3%  m  s,  3-6  g,  22,  38 
comb,  r,  24  g  c.  Stockton  cars.  Hamilton-Corliss 
engines.  Eecelver  &  Gen.  Man.  F.  I.  Fuller.  Bonds 
$400,000.  Office  Mill  &  Chapman  Sts.        1  4 

City&  Suburban  Ey.  Co.  Elec.  46  m.  of  which  35  are 
elec.  and  11  steam,  3-6  g,30,  40  lb  T  &  girder  r,  56  c,  of 
which  52  are  m  c  and  4  t  c,  7  steam  motors,  13 
coaches.  T-H  system.  Pullman  cars.  Baldwin  en- 
gines. Pres.  H.  Falling,  V.  Pres.  T  Woodward,  Sec. 
&  Treas.  C.  F.  Swlgert,  Gen.  Man.  H.  C.  Campbell. 
Capital,  $1,000,000.        9  3 

City  &  West  Portland  Park  Motor  Co.  7  m,  of 
which  6  are  steam  and  l  elec.  4-8J4  g,  45,  50  T  r,  17  c, 

2  steam  motors.  Edison  system.  Pres.  E.  T. 
Johnson,  V.  Pres.,  Treas.  &  Gen.  Man.  T,  A.  Wood, 
Sec.  W.  H.  Wood.  Capital  $100,000.  Bonds  $100,000. 
Office  Eoom  1,  I.  O.  O.  F.  Temple.        9  3 

East  Side  Ry.  Co.  (Includes  Mt.  Tabor  E.  E.) 
Elec.  22  m  of  which  4%  are  steam  and  17%  elec,  4-8% 
g,  30,  40  lb  T  r,  19  c  of  which  15  are  m  c  and  4  t  c, 

3  steam  motors.  Edison  and  T-H  systems.  Baldwin 
engines.  Pres.  &  Gen.  Man.  G.  A.  Steel,  V.  Pres.  & 
Treas.  J.  Steel,  Sec  J.  B.  Cleland.  Capital  $196,- 
300;  authorized  $250,000.  Bonds  $153,000.  Office  212 
Madison  St.        4  4 


Portland  Consolidated  St.  Ey.  Co.  32  m,  13^  m  s 
3-6,  4-8%  g,  35,  40  lb.,  T  r,  79  c.  of  which  74  are  m  c. 
and  5  t|c.  Gen.  Elec.  and  Westlnghouse  systems. 
Brill,  Hand  and  Stephenson  cars.  Ball  and  Beck 
engines,  ^res.  G.  B.  Markle,  V.  Pres.  J.  Steel,  Sec 
D.  F.  Sherman,  Treas.  J.  L.  Hartman,  Supt.  &  Pur 
Agt.  J.  E.  Thielsen,  Elecn.  H.  Rustin.  Capital, 
$525,000;  authorized  $1,000,000.  Bonds  $660,000.  Office 
100  Front  st.     4  4 


Portland  St.  Ry.  Co.  2  m,  4-8%  g,  30  lb  tram  r,  4  c, 
30  h.  Pres.  J.  Holladay,  V.  Pres.  G.  W.  Weldier, 
Sec.  T.  Gray.         4  4 


PORTSMOUTH,  O.— Portsmouth  St.  R.  R.  & 
Lt.  Co.  5  m,  5  m  s,  4-8%  g,  45  lb  T  &  girder  r,  6  c,  of 
which  4  are  m  c  and  2  t  c.  Westlnghouse  and  Cur- 
tis systems.  St.  Louis  cars.  Ball  &  Wood  engines. 
Pres.  L.  D.  York,  V.  Pres.  H.  S.  Grimes,  Sec.  Treas 
&  Pur.  Agt.  S.  B.  Tlmmonds,  Gen.  Man.  Floyd  L. 
Smith.  Supt.  &  Elecn.  S.  P.  Baird,  Ch.  Engr.  W.  Wil- 
liamson, Ch.  Engr.  of  Power  Station C.  Hood.  Capital 
$125,000.  Bonds  $83,000.       1  4 


PORTSMOUTH,  VA  Portsmouth  St.  Ry.  Co, 

4.7  m,  4.7  m  s,  4-8%  g,  30  lb  s  b  r,  8  c,  10  h,  15  mu. 
Pres.  L.  R.  Watts,  V.  Pres.  H.  L.  Page,  Sec.  J.  L. 
Watson,  Treas.  J.  L.  Blllsley,  Supt.  L.  C.  W.  Page. 
Capital $50,000.  Bonds,  $50,000.        n        4  4 


POTTSTOWN.  PA.— Pottstown  Passenger  Ey. 
Co.  6  m,  3  m  s,  4-8%  g,  48,  63  lb  T  &  girder  r,  14  c,  of 
which  10  are  m  c  and  4  t  c.  Westlnghouse  system. 
Brill  and  Jackson  &  Sharp  cars.  Ball  engines.  Pres. 
G.  Maltzberger,  Sec.  &  Treas.  C.  Fegely,  Gen.  Man. 
&  Supt.  L.  P.  Muthart,  Elecn.  D.  Lafferty.      1  4 


POTTSVILLE.  PA  People's  Ey.  Co.  4%  m,  of 

which  314  are  steam  and  1  elec,  4-8)6  g,  52  lb  gir- 
der and  60  lb  T  r,  8  c.  Short  system.  Pres.  T.  A. 
Eellly  Sec.  &  Supt.  Wm.  D.  Pollard.  Office,  221  S. 
Centre  st.     1  4 


Schuylkill  Electric  Eallway  Co.  8%  m,  4-814  g,  48% 
lb  T  &  girder  r,  15  c,  of  which  14  are  m  c  and  1 1  c 
Short  system.  Brill  and  Lamokln  cars.  Ball  en- 
gines. Pres.  J.  K.  Sigflrled,  V.  Pres.  F.  G.  Yueng- 
llng,  Sec.  J.  Newlln,  Treas.  J.  F.  Zerby,  Supt.  W. 
Conrod,  Elecn.  C.  Swan.  Capital,  $150,000.  Bonds, 
$95,000.      4  4 

POUGHKEEPSIE,  N.  Y. — City  E.  R.  Co.  4)6  m 
4-8%  g.  42  lb  s  b  &  c  b  r,  10  c,  49  h.  Pres.  J.  W. 
Hinckley,  Sec.  I.  DeGroff,  Treas.  J.  Doheny,  Supt.  C. 
M.  Davis.  Capital  $80,000.  Office,  491  Main  st.  1.4 

PROVIDENCE,  R.  I.— Union  R.  R.  CO.  87  m 
4-8^  g,  54,  70,  90  lb  girder  r,  303  m  c.  T-H  system. 
Jones  and  Newburyport  cars.  Providence  engines. 
Pres.  N.  W.  Aldrlch,  V.  Pres.  C.  W.  Perkins,  Sec. 
Henry  V.  A.  Joslln,  Treas.  C.  A.  Babcock,  Gen. 
Man.  &  Pur.  Agt.  A.  T.  Potter,  Ch.  Engr.  G.  C. 
Tingley,  Elecn.  W.  D.  Wright,  Ch.  Engr.  of  Power 
Station  M.  H.  Bronsdon.  Capital,  $2,000,000;  author- 
ized, $3,000,000.  Office,  32  Westminster  St.    4  4 

Providence  Cable  Tramway  Co.  Cable.  3.2  m,  3.2 
ms,  4-814  g,  38  &  60  lb  girder  r,  58  c  of  which  14 
are  g  c  and  44  t  c,  168  h.  Own  and  Stephenson  cars. 
Harris- Corliss  engines.  Pres.  N.  W.  Aldrlch,  Sec.  H. 
V.  A.  Joslln,  Treas.  C.  A.  Babcock,  Gen.  Man.  &  Pur. 
Agt.  A.  T.  Potter,  Supt.  M  H.  Bronsdon.  Capita), 
$300,000;  authorized,  $400,000.  (Stock  held  by  Union 
R.  R  Co.)  Office,  32  Westminster  St.     1  4 

PUEBLO,  COLO.— Pueblo  City  Ry.  Co.  Elec.  25 
m,  4  g,  35  &  40  lb  T  r.  40  c,  of  which  24  are  m  c  and 
16  t  c  T-H  system.  Woeber  cars.  Allls  engines.  Pres. 
J.  E.  Downey,  V.  Pres.  F.  J.  Chamberlain,  Sec. 
Supt.  &  Elecn.  W.  A.  Martin,  Treas.  G.  H.  Hard, 
Receiver  &  Pur.  Agt.  H.  E.  Chubbuck.  Capital, 
$500,000.     4  4 


PUNXSUTAWNEY,  PA.— Punxsutawney  St. 
Pass.  Ry.  Co.  Elec.  2  m.  4-8J^  g.  51}^  lb  girder  r.  3 
m  c.  Westlnghouse  system.  Newcastle  cars.  Greene 
engines.  Pres.  S.  E.  Wilson,  V.  Pres.  J.  K.  North, 
Sec.  A.  J.  Truit,  Treas.,  Gen.  Man.  &  Supt.  L.  C. 
Myers.  Capital,  $18,000.  Bonds,  $14,000.  8  3 

PUT-IN-BAY,  O.— Put-In-Bay  Water  Works, 
Light  &  Ry.  Co.  2  m,  4-8%  g,  75  lb  T  r,  8  c,  of  which 
4  are  m  c,  and  4  t.  c.  Westlnghouse  system,  st. 
Louis  cars.  Pres.  G.  H.  Ketcham,  V.  Pres,  and 
Gen.  Man.  J.  K.  Tlllotson,  Sec.  and  Treas.  F.  M. 
Ohl.        3  4 

Q 

QUEBEC,  CAN  Quebec  St.  Ey.  Co.  3  m,  4-8& 

g,  45  lb  Phila.  r,  12  c,  8  busses,  11  sleighs,  62  h.  Pres 
Chas.  St.  Michel,  V.  Pres.  W.  Hossack,  Sec,  Treas 
Supt.  &  Man.,  F.  T.  Boomer.  Capital  $50,000.  Au- 
thorized $100,000.  Box  74,  Crown  St.  6  3 

St.  John  St.  Ry.  Co.  Lim.  l  y,  m,  4-83£  g,  35  lb 
s.b.  r,  4  4-wheel  box  c,  24  h.  Run  a  'bus  service  out  4 
m.  from  city  limits,  connecting  with  car  service 
Pres.  A.  Robertson,  V.  Pres.  W.  DeQulncy  Sewell, 
Sec.  &  Man.  W.  W.  Martin.  Capital,  $30,000.  Office, 
664-6  St.  John  St.        6  3 


Q.UINCY,  ILL.— Qulncy  Horse  Ey.  &  Carrying 
Co.,  11%  m,  5  g,  38,  45,  52  lb  T  &  girder  r,  27  c,  of 
which  20  m  c  &  7  t  c,  4  mu,  T-H.  system.  St.  Louis 
cars.  Hamilton-Corliss  engines.  Pres.  W.  S.  War- 
field,  V.  Pres.  E.  J.  Parker,  Sec.  Supt.  &  Pur.  Agt. 
E.  K.  Stone,  Jr.,  Treas.  F.  W.  Meyer,  Elecn.  J.  L. 
Mlswander,  Ch.  Engr.  of  Power  Station  I.  L.  Fawcett. 
Capital  $160,000.        4  4 

QUINCY,  MASS.— Qulncy  St.  E.  E.  Leased  to 
Qulncy  &  Boston  St.  Ey.  Co. 

Qulncy  &  Boston  St.  Ey.  Co.  Elec.  14  m,  4-8g,  35. 
58  lb  T  &  flat  r,  20  m  c.  T-H  system.  Pres.  J.  E. 
Graham,  Sec.  &  Treas.  F.  H.  Smith,  Supt.  B.  J. 
Weeks.    Capital,  $50,000.         9  3 

R 


RACINE,  WIS.— Belle  City  St.  Ey.  Co.  Elec.  15 
m,  4  g,  45,  52  lb  T  &  girder  r,  26  c,  of  which  20  are  m 
c  and  6 1  c.  Detroit  system.  American,  Lamokln 
and  St.  Louis  cars.  Bullock-Corliss,  Mcintosh  & 
Seymour  and  Westlnghouse  engines.  Pres.  &  Treas. 
C.  H.  Holmes,  V.  Pres.  Sec.  &  Gen.  Man.  A.  Shew- 
mon.  Capital  $100,000;  authorized  $200,000.  Bonds 
$300,000.   Office,  233  Main  St.      1  4 

RALEIGH,  N.  C— Ealelgh  St.  Ey.  Co.  Elec 
11  m,  3  m  s  (in  city)  4-8%  g,  80  lb  T  and  girder  r,  21 
c,  of  which  9  are  m  c  and  12  t  c.  Edison  system.  Brill 
cars.  Allls  &  Hampson  engines.  Eecelvers  Gros- 
venor  &  Tate,  Act.  Sec.  H.  S.  Trezevant,  Supt.  & 
Eleen,  J.  Erlckson,  Pur.  Agt.  S.  Tate,  Ch.  Engr.  of 
Power  Station  W.  J.  Whitfield.  Capital  stock,  $25,- 
000.  Bonds  $125,000.     4  4 

RAPID  CITY,  S.  DAK.,— Rapid  City  St.  Ry.  CO 
4  m,  2  m  s,  4  g,  25  lb  r,  2c,  4  h.  Pres.  E.  B.  Chapman, 
V.  Pres.  James  Halley,  Sec  Treas.  &  Supt.  J.  W. 
Leedy.  Capital  $100,000.     1  4 

READING,  PA.— Reading  City  Pass.  Ry.  Co. 
(Operated  by  Reading  Traction  Co.) 

East  Reading  Electric  Ry.  Co.  (Operated  by  Read- 
ing Traction  Co.) 

Neverslnk  Mountain  R.  R.  Elec  12  m,  2  m  s,  4-8% 
g,  56  lb  T  r,  13  c,  of  which  7  are  m  c  and  6  t  c.  Edison 
system.  Brill  and  Pullman  cars.  Water  power.  Pres. 
H.  T,  Kendall,  V.  Pres.  G.  Brooke,  Sec.  M.  C.  Mc- 
Itraln,  Treas.  D.  W.  Stehman,  Gen.  Man.,  Pur.  Agt. 
&  Eleotn.,  Paul  D.  Mllholland.  Ch.  Engr.  &  Ch. 
Engr.  of  Power  Station,  B.  F.  Kraft,  Capital  $150- 
000.  Office,  586  Pine  St.     4  4 
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Reading  &  South  Western  St.  Ry.  Co.  Elec.  b]4  m 
IX  m  s,  4-8J^  g,  40-56  lb  T  and  girder  r,  14  c,  of  wnich 
8  are  m  c  and  6 1  c.  Curtis  and  Gen.  Elec.  systems. 
Brill,  Lewis  &  Fowler  and  Stephenson  car=i.  Ball 
engines.  Pres.  J.  W.  Shepp.  V.  Pres.  J.  B.  Sterley, 
Sec.  &  Treas.  V.  S.  Seltzer,  Gen.  Man.  Supt.  &  Pur. 
Agt.,  G.  W.  Kelm,  Electn.  W.  T.  Eautner.  Capital. 
$130,000.  Office,  Water  St.,  below  Chestnut.     4  4 

Reading  Traction  Co.  (Operates  Reading  City- 
Pass.  Ry.  aDd  East  Readlne  Electric  Ry.)  28  m,  of 
which  5  are  horse  and  23  elec.  26  m  s,  5-2>/  g,  60,  9n, 
93  lb  girder  r,  124  c,  of  which  34  are  h  c.  54  m  c  and  36 
t  c,  141  h.  Brill  and  St.  Louis  cars.  Green  and  Lake 
Erie  engines.  Pres.  Gen.  Man.  &  Pur  Agt.  J.  A. 
Rlgg.  Sec.  &  Treas.  M.  C.  Aulenhach,  Supt.  S.  E.  Rlgg 
Ch.  Engr.  of  Power  Station  J.  L.  Boyer.  Capital 
$1,000,000.    Bonds  $100,000.         3  4 

red  CLOUD,  NEB  Red  Cloud  Street  Ry.  l  m, 

3  c,  6  mu.  Proprietor,  L.  Crabill.     2  3 

REDLANDS,  CAT*. — Redlands  St.  Ry.  Co.  21^ 

m,  2}&  m  s.  g  20  lb  T  r,  1  open  c,  7  mu.  Baker 
Iron  Works  cars.  Pres.  A.  E.  Sterling  V.  Pres.  S.  J. 
Hayes.  Treas.  First  National  Bank,  Gen.  Man.  Supt. 
&  Pur.  Agt.  A.  E.  Stutlng.   Capital,  $50,000.      1  4 

RED  OAK,  IA.— Red  Oak  St.  R.R.  CO.  ljtfm,  4-2!<J 

g.  20  lb  flat  r,  l  c,  2  mu.  Pres.  Gen.  Man.  &  Supt.  M. 
Bonham,  V.  Pres.  J.  Hayes,  Sec.  F.  M.  Byriket.  Capi- 
tal $75,000.         3  4 

RICHMOND,  IND  Richmond  City  Elec.  St.  Ry 

Co.  11  m,  4-8)4  g,  40,  60  lb  T  r.  24  c.  of  which  14  are  m 
cand  10  t.  c.  T-H  system.  Pres.  J.  F.  Miller,  Sec. 
R.  B  Harrison,  Treas.  D.  G.  Reid,  Receiver  &  Gen. 
Man.  A.  D  Tits  worth,  Elec.  Supt.  E.  Kessler.  Cap- 
ital $200,000.      3  4 

RICHMOND,  VA.— Richmond  Ry.  &  Electric  Co. 
60  m,  4-8)6  g,  45-55  lb  flat  and  c  b  r,  1 12  c.  Edison 
and  Westinghouse  systems.  Pres.  J.P.  Mnnn,  Treas. 
&  Gen.  Man.  G.  E.  Fisher;  Supt.  City  Division  C. 
Selden;  Supt.  Union  Division,  j.  W.  Wilbur;  Supt. 
Manchester  Division,  B.  R.  Selden.  Capital,  $1,250,- 
000;  authorized,  $2,000,000.  Office,  909  Bank  st.  New 
York  office.  261  Broadway.        3  3 

RIVERSIDE,  CAT,  Riverside  &  Arlington  St. 

Ry.  12J^  m,  4-6  g,  22-34  lb  T  r,  6  c,  of  which  3  are  4- 
wheel  box  &  3  4-wbeel  open,  20  mu.  St.  Louis  cars 
Pres.  S.  C.  Evans,  V.  Pres.  O.  Backus,  Sec.  F.  a. 
Miller,  Treas.  Riverside  Banking  Co.,  Gen.  Man.  G. 
O.  Newman,  Supt.  J.  C.  Little.  Capital  $40,000;  au- 
thorized $200,000.      6  3 

ROANOKE,  VA  Roanoke  St.  Ry.  Co.  23m,  21^ 

m  s,  4-8%  g,  50  lb  T  r,  14  c,  of  which  9  are  m  c.  and 

5  t  c,  2  h.  Westinghouse  and  Edison  systems.  Brill 
and  Gllb°rt  cars.  Armlngton  &  Sims  engines.  Pres. 
S.  W.  Jamison,  V.  Pres.  &  Treas.  J.  T.  Engleby.  Sec. 
G.  C.  McCahan,  Gen.  Man.  Supt.  &  Elecn.  W.  F. 
Carr,  Ch.  Engr.  of  Power  Station  W.  J.  Updvke. 
Capital,  $300,000;  authorized,  $500,000.  Bonds,  $200,- 
000.  Office,  301  Terry  Bldg.     4  4 

ROCHESTER,  PA. — People's  Electric  St.  Ry. 
Co.  3.7  m,  lfe  m  s.,  4  m,  5-2%  g,  45  lb  T  &  girder  r,  4 
m  c.  T-H  system.  Laclede  cars.  Phoenix  engines. 
Pres.  H.  P.  Brown,  Sec.  J.  P.  Stone,  Treas.  C.  H. 
Bentel,  Gen.  Man.  &  Pur.  Agt.,  P.  Bentel.  Ch.  Engr 

6  Elem.  A.  L.  Fickel.  Capital,  $150,000.  Bonds 
$50,000.      4  4 

ROCHESTER.  N.  v.— Rochester  Rv.  Co.  (Con- 
trols Rochester  &  Irondequoit  R.  R.  Co.,  and 
Rochester  Electric  Ry.  Co.)  77.45  m,  4-8}6  g.  40,  78  lb 
girder  &  T  r,  207  c,  ot  which  151  are  m  c  and  56  t  c,  80 

h.  Short  and  Westinghouse  systems.  Pres.  John 
N.  Beckley,  V.  Pres.  W.  C.  Barry,  Sec.  W.  D.  Ell- 
wanger,  Treas.  F.  Cook,  Supt.  W.  Rosborough. 
Capital,  $5,000,000.  Bonds  $3,275,000.  Office,  267 
State  st.        11  8 

Rochester  &  Irondequoit  R.  R.  Co.  (Controlled  by 
Rochester  Ry.  Co.)  10  m,  4-8%  g,  56  lb  T  r,  10  m  c. 
Gen.  Elec.  system.  Stephenson  cars  Pres.  J.  N. 
Beckley,  V  Pres.  W.  C.  Barry,  Sec.  W.  D.  Ellwaoger, 
Treas  F.  Cook.        4  4 

Rochester  Electric  Ry.  Co.  (Controlled  by  Roch- 
ester Ry.  Co.)  8. 88  m,  4-8%  g,  40  lb  T  r,  23  c,  of  which 

12  are  m  c.  and  11  t.c.  T-H.  system.  Gilbert  and 
Stephensoi  cars.  Armlngton  &  Sims  and  Woodbury 
engines.  Pres.  A.  Luetchford,  V.  Pres.  J.  N.  Beck- 
ley, Sec.  &  Treas.  M.  H.  Briggs,  Gen.  Man.  &  Pur. 
Agt.  C.  A.  Derr.  Elecn.  G.  Meglnan,  Ch.  Engr.  of 
Power  Station  J.  Farnan.  Capital,  $200,000.  Office 
Charlotte.        1  4 

Grand  View  Beach  Railway  Co.  Elec.  9}4  m,  4-8% 
g,  40  lb  T  r,  7  c,  of  which  5  we  m  c  and  2  t"c.  Gen. 
Elec.  system.  Newburyport  cars.  Mcintosh  &  Sey- 
mour engines.  Pres.  H.  H.  Craig,  V.  Pres.  Sec. 
Treas.  &  Gen.  Man.  M.  Doyle,  Supt.  W.  H.  Gillette. 
Capital,  $100,000.    Bonds,  $200,000.         9  3 

ROCK  ISIiAND,  ELL, — Rock  Island  &  Milan  St 
Ry.  Co.  6%  m,  4-8^  g,  20,  30  &  40  lb  r,  8  pass  c,  8  ft  c 

7  h,  2  motors,  Pres.  H.C.  Connelly,  Sec.  J.  M.  Buford 
Treas.  P.  Fries,  Supt.  J.  Huntoon.        p     1  3 

ROCKAWAY,  N.  Y.— The  Rockaway  Village 
Ry.  Co.  1  m,  4-8%  g,  47  lb  c.  b.  r,  3  c,  of  which  2 
are  box  and  l  open,  10  h.  Pres.  C.  A.  Cheever,  V 
Pres.  J.  D.  Cheever,  Sec.  J.  S.  Auerbach,  Treas.  D. 
L.  Haight.  capital  $25,000.  Bonds  $25,000.  Office, 

13  Park  Row,  Sew  York.     9  3 


ROCKFORD,  IL,Ii. — Rockford  City  Ry.  Co.  Elec 
15  m,  4-8J^  g,  40-45  lb  tram  &  T  r;  20  c,  of  which  18 
are  m.  c,  and  2 1  c,  4  h.  T-H  system.  Laclede  and 
St.  Louis  cars,  Ball  and  Ide  engines.  Pres.  R.  N. 
Baylis,  Sec.  F.  W.  McAssey,  Treas.  W.  H.  Mc- 
Cutchen,  Gen.  Man.  Supt.  &  Pur.  Agt.  T.  M.  Ellis, 
Elecn.  H.  J.  Termolhen.  Capital  $150,000.  Bonds 
$120,000.        1  4 


West  End  St.  Ry.  Co.  10.20  m,  10.20  m  s,  4-8%  g, 
40,45  lb  T  &  girder  r,  17c,  ot  which  13  are  m.  c.  and  4 
t  c,  Short  system.  Northern  and  Stephenson  cars. 
Ide  engines.  Pres.  Treas.  Gen.  Man.  &  Pur.  Agt. 
J.  S.  Ticknor,  V.  Pres.  H.  B.  Andrews,  Sec.  Treas. 
&  Supt.  F.  A.  Ticknor,  Elecn.  F.  L.  Colby,  Ch.  Engr. 
of  Power  Station  Klpp.  Capital,  $57,000;  au- 
thorized, $75,000.  Bonds,  $100,000.  Office,  205  S.  Main 
st.        ]  4 


ROCKliAND,  MASS  Rockland  &  Ablngton  St. 

Ry.  Co.  (See  North  Abington,  Mass.) 


ROCKliAND,    ME  Rockland,  Thomaston  & 

Camden  St.  Ry.  Co.  Elec.  14%  m,  4-S%  g,  50  lb  T  r, 
23  c.  Edison  system.  Bripgs  cars.  Hamilton-Cor- 
liss engines.  Pres.  &  Gen.  Man.  G.  E.  Macomber, 
V.  Pres.  H.  L.  Shepherd,  Sec.  H.  M.  Heath,  Treas. 
A.  D.  Bird,  Supt.  H.  C.  Weston.  Capital,  $300,000.  9  3 


ROCKPORT,  TEX  Aransas  Pass  St.  Ry.  Co 

4  m,  4  g,  20  lb  T  r,  2  c,  4  mu.  Pres.  H.  W.  Davis 
V.  Pres.  W.  P.  Poland,  Sec.  &  Treas.  C.  W.  Booth 
Capital,  $25,000.  Address  Box  129,  P.  O.      1  _  4 


ROME,  GA. — Rome  St.  R.  R.  Co.  (Operates 
North  &  South  St.  Ry.)  5  m,  5  m  s,  4-8%  g,  40.  45  lb 
T  r,  10  c,  of  which  4  are  m  c  and  6  t  c.  Edison  system. 
Brill  and  Lamokin  cars.  Ball  engines.  Pres.  &  Gen. 
Man.  John  S.  Laurence,  Sec.  L.  A.  Dean.  Treas.  & 
Pur.  Agt.  J.  King,  Supt.  C,  M.  Fouche,  Ch.  Engr.  of 
Power  Station  J.  R.  Watts.  Capital,  $100,000.  Bonds, 
$100,000.  Office,  East  First  St.     2  4 


ROME,  N.  V  Rome  City  St.  Ry.  Co.  Elec.  6%  m 

4-8%  g,  38%  lb  girder  r,  14  c,  15  h.  Stephenson  cars. 
Pres.  J.  S.  Wardwell,  V.  Pres.  A.  C.  Kessinger,  Sec. 
&  Treas.  W.  P.  Rayland.  Capital,  $50,000.  Bonds, 
$125,000.  Offices,  115  John  st.       9  3 


RONDOTJT,  N.  Y  Kingston  City  R.  R.  Co.  Elec 

2.77  m,  4-8%  g,  72  lb  girder  r,  6  m  c.  Gen.  Elec.  sys- 
tem. Pullman  cars.  Payne  engines.  Pres.  S.  D. 
Coykendall,  Sec.  &  Treas.  Peter  E.  Scboonmaker, 
Auditor  Oscar  L.  Eastman,  Gen.  Man.  &  Pur.  Agt. 
Geo.  Coykendall.     4  4 


ROXBOROUOH,  PA.  —  Manayunk  &  Rox- 
borough  Incline  Plane  &  Ry.  Co.  7%  m,  5-2%  g,  48 
lb  r,  5  c,  36  h.  Pres.  G.  M.  Brill,  Sec.  F.  Pearson, 
Treas.  C.  J.  McGUnchy,  Supt.  J.  Bramble.  Capital, 
$58,475.  Office,  Roxborough.     9  3 


RUTLAND,  VT  Rutland  St.  Ry.  Co.  8  m,  4-8% 

g,  20  lb  Tr  10  c,  of  which  8  are  4-wheel  box  &  2  4- 
wheel  open,  30  h.  Brill  and  Stephenson  cars.  Pres. 
J.  W.  Cramton,  Sec.  S.  M.  Wlllson,  Treas.  N.  K. 
Chaffee.  Supt.  M.  McKeough.  Capital  $50,000.  Bonds 
$38,000.  Office  60  State  St.       4  4 


s 


SACRAMENTO,  CAL  Central  SC.  Ry.  Co.  Elec. 

(Includes  Sacramento  City  and  Highland  Park.  Con- 
trolled by  Sacramento  Elec.  Lt.  &  Power  Co.).  19% 
m,  4-8!^  g,  30  to  65  lb  girder  &  T  r.  27  c,  of  which  21 
are  m  c  and  3  t  c.  T-H  and  Edison  systems.  Pres. 
A.  Gallatin,  Sec.  J.  Baker,  Treas.  National  Bank 
(D.  O.  Mills  &  Co.).  Gen.  Man.  J.  B.  Edson,  Supt.  G. 
P.  Kingsbury.  Capital  $500,000.  Bonds  $265,000.  Office 
28  and  N  sts.        1  4 


SAGINAW,  MICH — City  of  Saginaw  St.  R.  R. 
Co.  3\  m,  4-8%  g,  42  lb  c.  b.  r,  16  c,  of  which  9  are 
4-wheel  box  &  7  4-wheel  open,  80  h.  Pres.  David  H 
Jerome  Sec.  &  Treas.  Geo.  L.  Burrows.  Supt.  Fred 
G.  Benjamin.  Capital  $30,000.  Office,  426  N.  Ham- 
ilton st.       1  4 


Saginaw  Union  St.  Ry.  30  m,  25  m  s,  4-8^  g,  35,  €0 
lb  T  and  tram  r,  45  c,  of  which  1  is  h  c,  27  m  c  and 
17  t  c,  12  h.  Detroit  system.  Brill,  Gilbert,  Jones 
and  Pullman  cars.  Bartlett-Corllss  engines.  Pres. 
F.  E.  Snow,  V.  Pres.  W.  A.  Jackson,  Sec.  L.  T. 
Durany,  Treas.  J.  M.  Nichol,  Gen.  Man.  Pur.  Agt. 
&  Ch.  Engr.  W.  J.  Hart.  Capital,  $300,000.  Bonds, 
$325,000.         4  4 


ST.  CATHARINE'S,  ONT. — St.  Catharine's,  Mer- 
rltton  &  Thorold  St.  Ry.  Co.  Elec.  8J£  m,  4-8%  g,  30  lb 
T  &  flat  r.  10  c,  of  which  8  are  m.  c.  and  2 1.  c.  Van 
Depoele  system.  Pres.  W.  B.  Gllleland,  V.  Pres. 
&  Gen.  Man.  T.  Nlhan,  Sec.  &  Treas.  T.  E.  Nihan, 
Jr.  Capital,  $80,000.   Office,  St.  Paul  st.     3  2 


ST.  CLOUD,  MINN.-St.  Cloud  City  St.  Car  Co. 
Elec.  10  m,  4-8%  g,  40  lb  T  r,  8  m  c.  T-H  system. 
St.  Louis  cars.  Pres.  H.  M.  Byllesly.  V.  Pres.  C.  K. 
Stearns,  Sec.  W.  P.  Johnson,  Treas.  G.  C.  Duffle, 
Supt.  C.  S.  Benson.  Capital  $100,000.  Bonds,  $125,- 
000.        9  3 


St.  Cloud  &  Sauk  Rapids  Ry.  Co.  3  m,  2  m  c.  T-H 
system.        9  3 


ST.  JOHN,  N.  B  The  Consolidated  Electric  Co., 

Ltd.,  5  m,  4-SJ^  g,  45-60  lb  r,  5  m  c.  Edison  system. 
Pres.  John  F.  Zebley,  Sec.  H.  B.  Zebiey.  Gen.  Man. 
C.  D.  Jones,  Supts.  A.  R.  Bliss,  J.  R.  Purely.  4  3 


ST.  JOSEPH,  MICH  Str.  Joseph  &  Benton  Har- 
bor Electric  Ry.  &  Light  Co.  5%  m,  4-8}4  g,  45  &  52  lb 
T  &  and  girder  r,  12  c,  of  which  6  are  m  c  and  6 1  c. 
T-H  system.  Brill  cars.  Williams  engines.  Pres. 
Gen.  Man.  &  Pur.  Agt.  W.  W.  Bean,  Sec.  W.  H.  Hull 
Treas.  W.  G.  Keith,  Supt.  H.  C.  Mason.  Capital, 
$100,000.    Bonds  $200,000.         1  4 


ST.  JOSEPH,  MO  St.  Joseph  Traction  & 

Lighting  CO.    33  m.  4  8%  g,  30,  35,  38,  40,  47,  62  lb  T 

and  girder,  r,  61  c.  ot  which  49  are  m  c  and  12  t  c,  3  h, 
2  mu.  Edison,  T-H,  Westinghouse  and  Wight  man 
systems.  Brill,  Brownell,  Gilbert,  Lewis  &  Fowler, 
St  Louis  and  Stephenson  cars.  Armlngton  &  Sims 
engines.  Pres.  J.  T.  Gardiner,  V.  Pres.  J.  R.  Owens, 
Sec.  S.  S.  Terry,  Treas.  N.  Fish,  Asst.  Treas.  G.  L. 
Rollins,  Gen.  Supt.  W.  T.  Van  Brunt.      8  4 

ST.  LOUIS,  MO  Baden  &  St.  Louis  R.  R.  3 

m,  4  10  g,  24,28,42j^  lb  T  &  tram  r,  10  c,  27  h.  Pres.  & 
Gen.  Man.  Geo.  S.  Case,  V.  Pres.  F.  J.  McMaster 
Supt.  H.  Nelson.  Capital,  $50,000.  Office,  Broadway 
near  Baden  ave.       1  4 


Cass  Avenue  &  Fair  Grounds  Ry.  Co.  (Includes 
Northern  Central  and  Union  Rys.)  35  m,  4-10  g,  85  lb 
girder  r,  210  c,  of  which  70  are  m  c.  and  140 1  c.  T-H 
system.  Pres.  D  G.  Hamilton  (Chicago^,  V.  Pres.  & 
Gen.  Man.  Robt.  Mcculloch.  Sec.  &  Treas.  C.  N. 
Duffy,  Capital  $2,500,000.  Bonds,  $2,000,000.  Office 
3,820  Easton  Ave.      1  4 

Citizens'  Ry.  Co.  16  m,  10  of  which  are  cable,  3 
elec.  and  3  horse,4-10  g,  63  lb  girder  r,  246  c,  of  which 
55  are  g  c,  54  m  c  and  137  t  c,  67  h  &  mu.  Pres.  D.  G. 
Hamilton  (Chicago),  V.  Pres.  &  Gen.  Man.  Robt.  Mc- 
culloch, Sec.  &  Treas.  C.  N.  Duffy.  Capital  $1,500,000. 
Office,  3,820  Easton  Ave.      1  4 


Fourth  St.  &  Arsenal  Ry.  Co.  5  m,  4-10  g,  78  lb  girder 
r,  15  c.  Pres.  Chas.  Green.  V.  Pres.  &  Gen.  Man.  J. 
Mahoney,  Acting  Sec.  D.  J.  Mahoney.  Capital  $150,- 
ooo.  Office  1,801  Park  ave.      12  3 

Jefferson  Ave.  Ry.  Co.  5.7  m,  4-10  g,  56  lb  tram  r 
40  c,  of  which  20  are  box  &  20  open,  190  mu.  Pres  P 
C.  Maffit,  Sec.  W.  D.  Henry,  Supt.  T.  W.  Murphy 
Gen,  Man.  J.  Scullin.  Capital  $112,000.  Office,  Jeffer- 
son ave.  &  Gravols  road.        1  4 


Llndell  Ry.  Co.  Elec.  50  m,  4-10  g,  78, 81  lb  girder  r, 
245  m  c  and  t  e.  Edison,  Short  and  Westinghouse 
systems.  Brill  and  St.  Louis  cars.  Porter-Allen 
engines.  Pres.  E.  Whltaker.  V,  Pres.  C.  D.  McLure, 
Sec.  &  Treas.  Jas.  Adkins,  Gen.  Man.  Geo.  W. 
Baumhoff.  Capital,  $2,500,000.  Bonds  $1,600,000. 
Office,  2330  Chouteau  Ave.      l  4 

Compton  Heights,  Union  Depot  &  Merchants'  Ter- 
minal Ry.  Co.  (Operated  by  Llndell  Ry.  Co.)  Capi- 
tal $1,000,000.   Bonds,  $500,000.      1  4 

Taylor  Avenue  St.  Ry.  Co.  (Operated  by  Llndell 
Ry.  Co.)  Capital  $500,000.     1  4 

Missouri  R.R.  Co.  Elec.  27.52  m,  9.06  of  which  are 
cable  and  18.46  elec.  4-10  g,  63  lb  girder  r,  290  c,  of 
which  40  are  g.  c.  44  m.  c.  and  206  t.  c.  T-H.  system. 
American,  Brill  and  Brownell  cars.  Harris  &  Hamil- 
ton engines.  Pres.  &  Gen.  Man.  P.  C.  Moffit,  V.  Pres. 
J  R.  Llonberger,  Sec.  &  Treas.  F.  R.  Henry,  Supt. 
James  F.  Davidson.  Capital  $2,300,000;  authorized 
$2,400,000.  Office,  10  S.  Compton  Ave.         1  4 

Forest  Park  &  Laclede  Ave.  &  Fourth  St.  Ry.  Co 
Elec.  Operated  by  Missouri  R.  R.  Co. 

People's  R  R  Co.  Cable.  9%  m,  4-10  g,  78  lb  girder  r 
120  c,  of  which  40  are  g  c  and  80 1  c,  12  h.  Brownell 
and  Stephenson  cars.  Hooven,  Owens  &  Rentschler 
engines.  Pres.  Chas.  Green,  V.  Pres.  &  Gen.  Man. 
J.  Mahoney.  Asst.  Sec.  &  Treas.  D.  J.  Mahoney. 
Capital,  $300,000;  authorized,  $1,000,000.  Office,  1,801 
Park  ave.       1  4 


St.  Louis  County  Ry.  Co.  Pres.  J.  B.  Greensfelder 
Central  P.  O. 

St.  Louis  R.  R.  Co.  Cable.  14%  m,  4-10  g,  78  lb  gird- 
er r,  240  c,  of  which  80  are  g.  c.  80  box  &  80  open  c, 
Pres.  D.G.  Hamilton  (Chicago),  V.  Pres.  C.  Pepper 
Sec.  &  Treas.  R.  B.  Jennings,  Gen.  Man.  Robt.  Mc- 
culloch. Capital,  .$2,000,000.        1  4 

St.  Louis  &  East  St.  Louis  Electric  Ry.  Co. 
2  m,  1  m  s,  4.10  g,  48-56  lb  girder  r,  8  m.  c.  T-H 
system.  Brownell  and  Sr.  Louis  cars.  Pres.  D.  R. 
Powell,  V.  Pres.  C.  C.  Carrol],  Sec.  D.  T.  Breck. 
Asst.  Supt.  W.H.Williams.  Capital $250,000.  Bonds 
$75,000.  Office,  115  N.  3d  St.      4  4 

St.  Louis  &  Suburban  Ry.  Co.  (Operates  Midland 
St.  Ry. )  28  m,  4-10  &  3  g,  35,40,69  lb  T  «  girder  r,  120 
c,  ot  which  60  are  m  c  and  60 1  c.  T-H  system.  Pres. 

C.  H.  Turner,  V.  Pres.  S.  MKennard,  Sec.  &  Treas.  S. 

D.  Barlow,  Jr.,  Gen.  Supt.  T.  F.  Sneed.  Capital, 
$2,500,000.  Office,  DeHodlamont.        l  4 

Midland  St.  Ry.  Co.  (Operated  by  St.  Louis  & 
Suburban  Ry.  Co.)  3  m,  4-10  g,  35  lb  T  r,  c,  of 
which  1  Is  m  c  and  2  t  c.  T-H  system.  Pres 
F.  Kuhn,  V.  Pres.  E.  C.  Robblns,  Sec.  &  Treas.  G. 
Kingsland,  Gen.  Man.  E.  H.Benoist.  Capital  $20,000. 
Office,  823  N.  2d  St.  1  4 

Southern  Electric  Ry.  Co.  Elec.  16  m,  4-10  g,  78 
lb  girder  r,  120  c,  of  which  40  are  m  c  and  80 1  c.  T-H 
system.  Allts  and  Ball  engines.  Pres.  Tom  L.  John- 
son, Sec.  Treas.  &  Gen.  Man.  Jos.  S.  Mlnary,  Supt.  J. 
C.  Allen.  Office,  4,041  So.  Broadway.     1  4 

Union  Depot  R.  R.  Co.  (Controls  Benton,  Belle- 
fontalne  ana  Mound  City  Rys.)  67  m,  4-8%  g,  78  lb 
girder  r;  381  c,  of  which  215  are  m  c  and  166  t  c. 
Gen.  Elec.  system.  Pres.  J.  Scullin,  V.  Pres.  &  Gen. 
Man.  H.  Scullin,  Sec.  Jas.  H.  Roach,  Supt.  T.  W. 
Murphy.  Capital  $1,000,000.  Bonds  $3,50O,0CO.  Office 
Geyer  &  Missouri  aves.       1  4 


ST.  PAUL,  MINN.— Twin  City  Rapid  Transit  Co 
(see  Minneapolis,  Minn). 
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St,  Paul  &  White  Bear  Ry.  Co.  11%  m.  4-8%  g,  50 
lb  T  r.  13  c,  of  which  9  are  m  c  and  4  t  c.  T-H  sys- 
tem. Laclede  and  Pullman  cars.  Baldwin  engines. 
Pres.  &  Gen.  Man.  H.  M.  Byllesby;  V.  Pres.  H.  C. 
Lewis,  Sec.  &  Treas.  W.  Ruan,  Supt.  S.  B.  Llvermore. 
Capital,  $200,000.    Bonds,  $200,000.        9  3 

ST.  THOMAS,  CAN.— St.  Thomas  St.  R.  R.  Co. 
2  m,  3-6  g,  30  lb  tram  r,  4  c,  8  h.  Pres.  Cameron 
Currie,  V.  Pres.  J.  Winter,  Sec.  C.  W.  Smith,  Treas 
S.  Hendrle,  Supt.  S.  Chambers.  Office,  St.  Thomas 
Ont.  2  4 

SALEM,  MASS.— (See  Lynn). 

SALEM,  N.  C— Winston-Salem  Ry.  &  Elec.  Co 
(See  Winston,  N.  C.) 

SALEM,  o.— Salem  Electric  Ry.  Co.  3}4  m,4S%g 
45  lb  Johnson  girder  r,  6  c,  o£  which  4  are  m.  c. 
and  2 1.  c.  T-H  system.  Buckeye  engines.  Pres.  & 
Treas.  M.  Davis,  v.  Pres.  J.  M.  Evans,  Sec.  D.  L. 
Davis,  Supt.  &  Pur.  Agt.  L,  Davis,  Elecn.W.  Shaffer, 
Ch.  Engr.  of  Power  Station  J.  Wolf.  Capital,  $100,- 
000.  Bonds,  $50,000.  Office,  210  E.  Main  st.      4  4 

SALEM,  ORE.— Salem  Consolidated  St.  Ry.  Co. 
8  m,  8  m  s.  4-8%  g,  40  lb.  T  r,  9  m  c.  Edison  system. 
Brill, Pullman  and  Stockton  cars.  Beck,  Sioux  City 
and  Westlnghouse  engines.  Pres.  C.  B.  Markle,  V. 
Pres.  E.  P.  McCornack,  Sec.  F.  H.  Page,  Treas.  A.  P. 
Puller,  Gen.  Man.  Pur  Agt.  &  Ch.  Engr.  P.  R.  Anson, 
Supt.  &  Elecn,  L.  McGrew,  Ch.  Engr.  of  Power  Sta- 
tion L.  Klbel3.  Capital,  $289,900;  authorized,  $500,- 
000.  Bonds,  $260,00.  Office,  179  Commercial  St.  :  4 


SALT  LAKE  CITY,  UTAH. — Salt  Lake  City 
R.  R.  Co.  Elec.  42  m,  4-8X  g,  30,  35,  40,  72,  lb.  T  r,  63c, 
of  which  57  are  m  c  and  6  t  c.  Westlnghouse,  T-H  & 
Edison  systems.  Stephenson  cars.  Praser  &  Chal- 
mers engines.  Pres.  A.  W.  McCune,  V.  Pres.  R. 
C.  Chambers,  Sec,  &  Treas.  Joseph  S.  Wells,  Supt 
Walter  P.  Read.  Capital,  $650,000;  authorized  $1,- 
000,000.  Bonds  $650,000.  Office  Hooper  building.  4  4 

Salt  Lake  Rapid  Transit  Co.,  Elec.  32  m,  26  m  s  4-8% 
g,  35,  40,  79  lb  T  &  girder  r,  41  c,  of  which  30  are  m  c 
and  11 1  c.  3  h.  T-H  Edison  and  Westlnghouse  sys- 
tems. Stephenson  and  Woeber  cars.  Ide  engines. 
Pres.  &  Gen.  Man.  J.  S.  Cameron,  V.  Pres.  J.  M. 
Donnellan,  Sec.  C.  B.  Jock,  Treas.  G.  S.  Gannett, 
Supt.  &  Pur.  Agt.  A .  M.  Hinckley,  Ch.  Engr.  of  Power 
Station  C.  M.  Dunlap.  Capital,  $500,000.  Office,  176 
State  St.,  Rooms  14, 15, 16.       4  4 

West  Side  Rapid  Transit  Co.  Elec.  &  Steam.  8 
m,  of  which  6  are  steam  and  2  elec,  4-8%  g,  30  lb  T 
r,  4  c.  T-H  system.  Pres.  &  Gen.  Man.  J.  G.  Jacobs 
Treas.  E.  W.  Wilson.  Capital  $300,000.  Bonds, 
$400,000.  Office  Eagle  Block.     l  4 

SAN  ANTONIO,  TEX  San  Antonio  St.  Ry.  Co. 

Elec.  43  m,  40,  45,  56  lb  T  r,  45  c,  of  which  39  are  m  c 
and  6 1  c.  T-fl  system.  St.  Louis  cars.  Armlngton 
&  Sims  engines.  Pres.  &  Treas.  W.  H.  Weiss,  V. 
Pres.  C.  H.  Weiss,  Sec.  C.  A.  Buford,  Supt.  J.  W. 
Greer.  Ch.  Engr.  &  Ch.  Engr.  of  Power  Station,  W. 
H.  Rowley.  Capital,  $200,000;  authorized,  $1,000,000. 
Bonds,  $200,000.  Office  311^  W.  Houston  St.    l  4 


Citizens'  Electric  Power  &  St.  Ry.  Co.  13  m,  4-8% 
g,  40,  48  lb  T  r,  20  c.  of  which  10  are  m  c  and  10 1  c. 
T-H  system.  Lewis  &  Fowler  cars.  Pres.  W.  J. 
Clark,  V.  Pres.  H.  E.  Barnard,  Sec.  &  Treas.  A.  H. 
Dollard,  Gen.  Man.  C.  E.  Harris,  Supt.  S.  F.  Walker. 
Capital,  $300,000 ;  authorized  $600,C00.  Bonds  $300,- 
000.  Office,  415  Navarro  St.       9  3 


San  Antonio  Rapid  Transit  St.  Ry.  Co.  5m,ttm 
s,  4-8%  g,  40  lb  T  r,  5  c  of  which  3  are  m  c  and  2 1  c. 
T-H  system.  Brill  cars.  Bullock  engines.  Pres.  J. 
W.  B.  Patterson,  V.  Pres.  R.  H.  Russell,  Sec.  &  Gen. 
Man.  G.  S.  Llmons,  Treas.  C.  W.  Ogden,  Supt.  Pur. 
Agt.  &  Ch.  Engr.  B.  W.  Randall,  Elecn.  B.  Parker. 
Capital.  $100,000;  authorized  $200,000.  Bonds,  $100,- 
000.  Office  a25  E.  Houston  St.        1  4 


West  End  St.  car  Co.  Elec.  5%  m,  4-0  g,  301b  T  r,  6 
c,  of  which  3  are  m  c  and  3  t  c.  T-H  system.  Pres. 
&  Gen.  Man.  G.  W.  Russ,  V.  Pres.  F.  H.  Baldwin, 
Sec.  J.  N.  Groesbeck,  Treas.  Thad.  W.  Smith, 
Gen.  Man.  G.  W.  Russ,  Supt.  F.  M.  Dowden.  Office, 
285  Commerce  St.        11  2 


SAN  BERNARDINO,  CAL.— Southern  Califor- 
nia Motor  Road  Co.  12  m,  4-814  g,  40  lb  T  r,  6  c,  3 
Baldwin  motors.  Receiver  J.  A.  Mulr,  Sec.  &  Treas. 
W.  S.  Hooper,  Supt.  H.  C.  Gulteau.  Capital, 
$1,000,000.  Office,  3rd  &E  Sts.     i  4 


San  Bernardino  St.  Ry.  Co.  n,3  ft.  g,  20  lb 
T  r,  2  c,  2  h.  Pres.  I.  R.  Brunn,  Sec.  &  Treas,  W.  S 
Hooper.  Capital  $50,000.     6  3 


SAN  DIEGO,  CAL.— San  Diego  Cable  Ry.  Co. 
10%  m,  3-6  g,  20-30  Z  &  T  r,  14  c  of  which  10  are 
comb'n  &  4  open.  Receiver,  G.  H.  Hensley.    11  2 


San  Diego  Electric  Ry.  Co.  20  m,  of  which  5  are 
horse  and  15  elec,  4-8%  g,  38,  40,  52%  lb  T  &  girder  r, 
40  c,  of  which  30  ire  h  c  and  10  m  c.  T-H  system 
Pres.  A.  B.  SprecRels,  V.  Pres.  E.  S.  Babcock,  Sec, 
Treas.  &  Gen.  Man.  J.  A.  Flint.  Capital  $500,000 
authorized  $350,000.  Office  E  and  Arctic  sts.    9  3 


San  Diego,  Old  Town  &  Pacific  Beach  R.  R.  Co. 
Dummy.  11%  m,  4-8%  g,  35,  40  lb  T  r,  11  passenger 
c,  and  3  motors.  Pres.  &  Gen.  Man.  H.  Dabury,  sec 
R.  P.  Dabury.  Capital,  $250,000.         11  2 


SAN  FRANCISCO,  CAL.— California  Street 
Cable  R.R.  Co.  11  m,  5%  m  s.  8-6  g,  38  lb  s-b  r,  60  c. 
Pres.  J.  B.  Stetson,  V.  Pres.  Antoine  Borel,  Sec.  Al- 
bert Stetson  Treas,  A.  Borel  &  Co.,  Gen.  Man.  Supt. 
&  Pur.  Agt.  J.  W.  Harris, Ch.  Eng.  of  Power  Station 
A.  D.  McLean.  Office,  Cor.  California  &  Hyde  sts. 
1  4 


Geary  St.,  Park  &  Ocean  R.R.  Co.  9  m,  of  which  8 
are  cable  and  1  steam,  4y,  m  s,  4-8%,  5  g.  40,72  girder 
and  T  r,  85  c,  of  which  31  are  g  c,  10  comb'n  c,  37  t  c 
and  7  motors  and  coaches.  Union  Iron  Works  en- 
gines. Pres.  C.  F.  Crocker,  V.  Pres.  A.  Grant,  Sec.  & 
Gen.  Man.  J.  L.  Wlllcutt,  Treas.  N.  T.  Smith.  Supt. 
A.  W.  Barron.  Man.  of  Purchases  and  Supplies,  R. 
P.  Schwerln.  Capital.  $1,000,000.  Bonds,  $£71,000. 
Office,  4th  &  TownEend  Sis.        2  4 


Market  St.  Ry.  Co.  (Controls  Central,  City,  Ferries 
&  Cliff  House,  North  Beach  &  Mission,  Omnibus  and 
Potrero  &  Bay  View  Railroads)  158^  m,  of  which  56 
are  corse,  68.5  cable,  18.3  steam,  elec.  (op.  by  horses) 
15.7,  89.1  m  s,  3,  3-6,  4-8%  and  5  g,  37-72  lb  c  b,  3  b, 
girder  and  T  r,  729  c,  of  which  264  are  h  c,  408  comb'n 
c,  57  motors  and  coaches.  Union  Iron  Works  engines. 
Pres.  C.  F,  Crocker,  V.  Pres  H.  E.Huntington,  Sec.  & 
Controller  J.  L.  Wlllcutt,  Treas.  N.  T.  Smith,  Act. 
Man.  (Transp'n.  Dept.)  M.  D.  Stein,  Div.  Supts.  A. 
W.  Barron,  J.  C.  Skinner,  J.  F.  Clark,  H.  O.  Rogers. 
Man.  of  Purchases  and  Supplies,  R.  P.  Schwerln, 
Engr.  G.  H.  Falrchlld.  Capital,  $17,892,000;  author- 
ized, $18,750,000.  Bonds,  $7,035,000,  Office,  4;h  & 
Townsend  sts.     2  4 


Metropolitan  St.  Ry.  Co.  11  m,  5%  m  s,  5  g,  40  lb 
girder  r,  22  m  c.  T-H  system.  Risdon  Iron  Works 
engines.  Pres.  W.  Easton,  V.  Pres.  P.  Lillenthal, 
Sec.  C.  G.  Mlnifle,  Treas.  Anglo-Californian  Bank, 
Supt.  H.  A.  Iddings,  Elecn.  F.  Vanatta,  Ch.  Engr.  of 
Power  Station,  T.  Mirk.   Office 317  Carl  St»     1  4 


Presidio  &  Ferries  R.  R.  Co.  U%  m  of  which  7% 
are  cable,  2  horse  &  2  steam,  5  g,  40  &  42  lb  c  b  r,  30  c 
of  which  5  are  h  c  and  25  g  c,  30  h.  Pres.  G.  A.  New- 
hall,  V.  Pres.  H.  M.A.  Miller,  Sec.  John  B.  Lelghton, 
Treas.  J.  C.  Johnson,  Supt.  I.  F.  Kydd.  Capital 
$10,000.  Bonds  $250,000.  Office,  1,111  Union  St.    6  3 


San  Francisco  &  San  Mateo  Ry.  Co.  24  m,  17  m  s 
4-8><!  g,  50  lb  T  &  comb'n  r,  33  c,  of  which  30  are  m  c 
and  3  t  c.  T-H  system.  O'Brien  caas.  Bisdon  I.  W 
engines.  Receiver,  S.  Bennett,  Pres.  &  Gen.  Man. 
B.  Joost,  V  Pres.  C.  C.  Butler,  Sec:  G.  T.  Smith, 
Treas.  Nevada  Bank  of  San  Francisco,  Supt.  Ch. 
Engr.  Elecn.  &  Ch.  Engr.  of  Power  Station  F.  Hoff- 
mels'ter.  Pur.  Agt.  W.  A.  Andrews.  Capital  $2,000,000 
Bonds  $1,100,000.  Office  3oth  St.  &  San  Jose  Ave.  4  4 

Sutter  St.  Ry.  Co.  13  m,  of  which  l  is  horse  &  12 
cable,  5%  m  s,  5  g,  42  lb  girder  r,  50  c,  of  whloh  2  are 
h  c  and  48  g  c,  90  h.  Own  cars.  Union  Iron  Works 
engines.  Pres.  R.  F.  Morrow,  V.  Pres.  J.  L.  Schmltt 
Sec.  A.  K.  Stevens,  Treas.  M.  Schmitt,  Supt.  &  Pur. 
Agt.  J.  Reynolds,  Ch.  Engr.  F.  E.  Mason.  Capital 
$2,000,000.  Bonds  $900,000.  Office,  corner  Sutter  & 
Polk  sts.      1  4 


SAN  JOSE,  CAL  San  Jose  &  Santa  Clara  R.R.  Co 

Elec.  12  m,  of  which  l  is  horse  &  11  elec.  3  g,  20  &  35 
lb  T  r,  29  c,  of  which  4  are  h  c,  17  m  c  and  9 1  c.  T-H 
&  Edison  systems.  Pres.  J.  H.  Henry,  V.  Pres.  &  Gen 
Man.  J.  P.  Burke,  Sec.  J.  T.  McGeoghegan,  Supt.  W 
W.  Skinner.  Capital  $500,000.  Bonds  $200,0C0.  Office 
The  Alameda.     l  4 


First  St.  R.  R.  Elec.  10  m,  3  g,  30  lb  steel  T  r,  12  c 
of  which  7  are  m.  c.  and  5 1.  c.  T-H  system.  Jacob 
Rich,  Sole  Owner ;  Sec.  E.  M.  Rosenthal.       3  4 

Willow  Glen  R.R.  2%  m,  3  g,  20  lb  steel  T  r,  3  c,  20  h 
Sole  owner  Jacob  Rich,  sec.  E.  M.  Rosenthal.   3  4 


SAN  LUIS  OBISPO,  CAL  San  Luis  St.  Ry 

Co.  (Owned  by  West  Coast  Land  Co.)  2%  m,  3  g,  16 
lb  T  r,  5  c,  of  which  2  are  4-wheel  box  &  3  4  wheel 
open,  lOh.  Pres.  J.  L.  Howard,  Man.  C.  O.  Johnson 
Office,  HIgura  St.      4  4 


SANDUSKY.,  O.— Sandusky  St.  Ry.  Co.  Elec. 
11%  m,  4-814  g.  45  lb  T  and  girder  r,  14  c,  of  which 
12  are  m  c  and  2  t  c.  Westlnghouse  system. 
Brownell  and  Gilbert  cars.  Pres.  A.  J.  Stoll,  V.  Pres. 
C.  Moss,  Sec.  &  Treas.  G.  F.  Anderson,  Supt.  E.  G. 
Schmidt.  Capital  $119,000;  authorized  $150,000. 
Bonds  $40,000.         4  4 


People's  Electric  Railway  Co.  6%  m,  4-8%  g,  40- 
45  lb  T  &  girder  r,  8  m  c.  Westlnghouse  system. 
Pres.  H.  C.  Post,  V.  Pres.  G.  Barney,  Sec.  &  Treas.  A. 
W.  Prout,  Gen.  Man.  T.  Wood,  Supt,  E.  L.  Crawford 
Capital  $80,000;  authorized  $100,000.  Bonds  $31,500 
Office  122  Lawrence  st.  2  3 


Sandusky,  Milan  &  Norwalk  Electric  Ry.  Co.  Re- 
ceiver, J.  C.  Gilchrist,  Jr.  Capital,  $80,000;  author- 
ized $100,000.  Office,  122  Laurence  St.    n  1  4 


SANFORD,  ME.— Mousam  River  R.  R.  Co.  Elec 
2%  m,  2%  m  s,  4-8%  g,  60  lb  T  r,  4  c.  of  which  2  are 
m  c  and  2  t  c,  1  elec.  frt.  loco.  Westlnghouse  sys- 
tem. Amesbury  and  Brtggs  cars.  Swampscott-Cor- 
llss  engines.  Humphrey  water  wheel.  Pres.  E.  M. 
Goodall,  V.  Pres,  &  Treas.  L.  B.  Goodall,  Sec.  G-  B. 
Goodall,  Gen.  Man.  Supt.  Pur.  Agt.  &  Elecn.  E.  K. 
Day,  Ch.  Engr.  of  Power  Station  S.  Spinney.  Capi- 
tal, $75,000.        4  4 


SANTA  ANA,  CAL.— Santa  Ana,  Orange  &  Tus- 
tinSt.  Ry.  Co.  10  m,  3-6  g,  16  &  25  lb  steel  T  r,  6  c,  10 
h,  6  mu.  Pres.,  Supt.  &  Gen.  Man.  M.  J.Bundy,  V 
Pres.  Noah  Palmer,  Treas.  Commercial  Bank,  Sec 
Miss.  M.  A.  Ross-Lewln.  Office,  419  North  Main  St 
Capital  $35,660;  authorized  $50,000.      4  4 


SANTA  BARBARA,  CAL.— Santa  Barbara  St. 
R.R.  Co.  and  Citizens'  St.  R.  R.  Co.  of  Santa  Barbara. 
7  m,  3-6  g,  20  lbs  T  r,  7  c,  36  mu.  Pres.  Warren 
Glllilen,  Sec.  &  Supt.  C.  R.  Diver,  Treas.  G.  H.  Bone- 
brake.  Capital  $50,000;  bonds  $50,000.  Office,  State- 
st.     6  3 


SANTA  CRUZ,  CAL.— Santa  Cruz  Electric  Ry. 
Co.  (Operates  Pacific  Ave.  R.  R.)  7  m,  3-2  g,  35> 
40  lb  girder  &  T  r,  8  m  c.  T-H  system.  Pres.  J.  H. 
Logan,  V.  Pres.  E.  G.  Green,  Sec.  W.  T.  Jeter, 
Treas.  Bank  of  Santa  Cruz  County,  Gen.  Man.  F. 
W.  Ely.  Capital  $500,000.        4  4 

SANTA  ROSA,  CAL.— Santa  Rosa,  St.  R.  R.  Co. 
1%  m,  3-6  g,  12  lb  T  r,  5  c,  4  h,  3  mu.  Pres.  M.  L. 
McDonald,  Sees  Treas.  M.  L.  McDonald,  Jr.  Capi- 
tal, $25,000.  4  4 

Central  St.  Ry.  Co.  3  m,  3-6  g,  24,  35  lb  flat  r,  4  c. 
Pres.  J.  D.  Barnett,  V.  Pres.  W.  D.  Reynolds,  Sec. 
J.  W.  Warboys,  Treas.  W.  Prindle,  Supt.  W.  H.  Lee. 
Capital,  $25,000.     1  4 


Union  St.  Ry.  Co.  4  m,  3-6  g,  35  lb  flat  r,  8  c.  Pres. 
B.  M.  Spencer,  Sec.  J.  M.  Farnham,  Treas.  J.  H. 
Bush.   Capital,  $50,000.      1  4 


SARATOGA,  N.  Y  Union  Electric  Ry.  of  Sara- 
toga. 10  m,  4-83^  g,  50  lb  T  r,  20  c,  of  which  8  are 
m  c  and  12  t  c.  T-H  system.  Pres.  C.  E.  Arnold 
Sec.  M.  Nussbaum,  Treas,  E.  J.  Slattery.  Capital 
$300,000.   Bonds,  $100,000.      9  2 

SARNIA,  ONT.— Sarnia  St.  Ry.  Co.  4  m,  4-8% 
g,  40  lb  Tr,  9  c,  2lh.  Patterson  ^'Corbln  cars.  Pres. 
&  Treas.  Jas.  S.  Symington,  V.  Pres  James  Smith, 
Sec.  &  Gen.  Man.  H.  W.  Mills.  Capital,  $50,000. 
Office,  Front  St.,       4  4 

SAUGATUCK,  CONN. — Westport  &  Saugatuck 
Horse  R.  R.  Co.  (See  Westport,  Conn. 

SAULTSTE. MARIE,  MICH  Sault  Ste.  Marie 

St.  Ry.  Co.  Elec.  4.25  m,  4-8^  g,  20  lb  T  r,  5  m.  c. 
Detroit  system.  Pres.  Thos.  Ryan,  V.  Pres.  B.  F. 
McEvoy,  Sec.  &  Treas.  James  R.  Ryan,  Gen.  Man. 
Lorenzo  G.  Cody,  Supt.  G.  A.  Cody.  Capital,  $25,300. 
Cash  paid  In  to  equip,  $60,000.  2  3 

SAVANNAH,  GA  City  &  Suburban  R.  R.  Co. 

Elec.  14  m,  of  which  5  are  steam  and  9  elec. ,  5  g. 
35-52  lb  c  b  &  T  r,  24  c,  of  which  6  are  steam  c,  12 
m  c  and  6  t  c.  T-H  system.  Brill  and  St.  Louis  cars. 
Cooper-Corliss  engines.  Pres.  J.  H.  Johnston,  V. 
Pres.  H.  Parsons,  Sec.  E.  J.  Thomas,  Treas.  E. 
Schmitt,  Asst.  Supt.  J.  E.  Lewis,  Ch.  Engr.  of  Power 

Station    Mclntire.     Capital,  $50,000.  Office 

2d  Ave.  &  Whitaker  St.        1  4 

The  Electric  Ry.  Co.  25  m,  4-8%  g,  50  lb  T 
and  girder  r  52  c  of  which  40  are  m  c  and  12  t  c.  T- 
H,  Edison  and  Westlnghouse  systems.  Brill  cars. 
Armlngton  &  Sims  engines.  Pres.  J.  S.  Collins,  Sec. 
&  Treas.  T.  G.  Read,  Supt.  J.  W.  McFarland.    1  4 


Savannah,  Thunderbolt  &  Isle  of  Hope  Ry.  Co.  8 
m,  5  g,  45,  50  lb  T  r,  11  m  c.  T-H  system.  Brill  and 
St.  Louis  cars.  Cooper  engines.  Pres.  &  Treas.  J. 
H.  Johnston,  V.  Pres.  H.  Parsons,  Sec.  E.  J.  Thomas. 
Office  Bolton  st.       2  4 


SCHENECTADY,  N.Y.— Schenectady  St,  Ry.  Co 
4%  m,  4%  m  s,  4-8%  g,  45  lb  Lewis  &  Fowler  and 
Johnson  girder  r,  15  c,  of  which  12  are  m  c  and  3  t  c 
Edison  system.  Gilbert  and  Jones  cars.  Westlng- 
house and  Armington  &  Sims  engines.  Pres.  John 
Kreusl,  Sec.  A.  MacAndrew,  Treas.  W.  E.  Gil- 
more,  Gen.  Man.  &  Pur.  Agt.  H.  S.  Cooper  Capital 
authorized  and  issued  $300,000.  Bonds  $300,000. 
Office.  224  State  st.       1  4 


SCRANTON,  PA.— People's  St.  Ry.  Co.  Elec 
(Operates  Nayaug.Crosstown,  Scranton  &  Suburban 
and  Scranton  Passenger).  30  m,  4-8J^  g,  40  &  52  lb  gir- 
der &  T  r,  88  m  c.  Westlnghouse  system.  Dlckson- 
Corliss  engines.  Pres.  P .  S.  Page,  V.  Pres.  &  Gen. 
Man.  H.  H.  Archer,  Sec.  &  Treas.  Horace  E.  Hand, 
Supt.  C.  H.  Smith.  Capital,  $600,000.   9  3 

Scranton  Passenger  Ry.  Co.  Westlnghouse  sys- 
tem. Capital,  $50,000.  Bonds,  $100,000.  Owned  and 
operated  by  People's  St.  Ry.  Co.        9  3 

Scranton  &  Suburban  Ry.  Co.  (Merged  with  Nay- 
aug  and  Crosstown  Ry.)  Westlnghouse  system. 
Capital,  $100,000.  Bonds  $200,000.  Leased  to  and 
operated  by  People's  St.  Ry.  Co.     9  3 


Scranton  Traction  Co.  (Operates  People's,  Nay- 
aug,  Crosstown,  Scranton  &  Suburban  and  Scranton 

Pass.  Rys.)  Pres.  V.  Pres.  J.  P. 

Ilsley,  Sec.  &  Treas.  C.  F.  Stevens,  Gen.  Man.  H. 
H.  Archer.  Gen.  Supt.  C.  H.  Smith,  Audr.  J.  H. 
Gormley.  Capital  $2,000,000.  Bonds  $1,000,000.  9  3 


SEARCY,  ark — Searcy  &  west  Point  R.R.  Co 
8%  m,  of  which  3%  are  horse  &  5  steam,  i-8}4  g,  35 
lb  T  r,  4  c,  1  mu.  St.  Louis  cars.  Porter  engines. 
Pres.  W.  U.  Lightle,  Sec.  W.  S.  Lay,  Treas.,  Gen. 
Man.  &  Pur.  Agt.,  J.  Hicks,  Ch.  Engr.,  J.  M.  Flnley, 
Capital  $75,000.     4  4 
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SEATTLE,  WASH.— Grant  Street  Electric  Ry. 
Co.  7  m,  3-6  g,  56  lb  girder  &  T  r,  12  m  c.  Sander 
cars.  Westinghouse  engines.  Pres.  &  Gen.  Man.  P 

E.  Sander,  V.  Pres.  N.  B.  Sander,  Sec,  &  Treas.  L. 
D.  Bruns,  Supt.  R.  E.  Sander.  Capital,  $200,000. 
Bonds,  $135,000.    9  3 

Madison  St.  Cable  Ry.  Co.  (Controls  South  Seattle 
Cable  Ry.)  7i£  m,  3-6  and  4-8%  g,  38  lb  girder  r,  19 
c  of  which  16  are  g  c  and  3  frt.  t  c.  S.  C.  H.  &  A. 
Work3  cars.  Hoovens,  Owen  &  Rentschler  engines. 
Pres.  H.  G.  Struve,  V.  Pres.  R.  H.  Denny  Sec.  M. 
McMlcken,  Treas.  J.  Furth,  Asst.  Sec.  W.  B.  Good- 
rich, Supt.  S.  Gibson.  Capital  $750,000.  Office  Madi- 
son St.  Power  House.     1  4 

Rainier  Avenue  Electric  Ry.  Co.  8  m,  l  m  s,  i-S}4S< 
30-45  lb  T  &  girder  r,  20  c,  ol  which  4  are  m  c  and  16 
t  c  T-H  system.  Northern  cars.  Corliss  type  engine. 
Pres.  J.  K.  Edmlston,  Sec.  &  Treas.  A.  C.  Marconnler, 
Supt.  Pur.  Agt.  &  Ch.  Engr.  W.  M.  Camp,  Elecn.  J. 
D.  Chase,  Ch.  Engr.  of  Power  Station  J.  O.  Fisher. 
Capital,  $250,000.  Office  at  Columbia  City,  Wash. 
1  4 

Seattle  City  Ry.  Co.  Cable.  5  m,  5  m  s,  3  g,  16  lb  T  r, 
27  c,  of  which  12  are  g  c  and  15  t  c.  Receiver  W.  A. 
Underwood,  40  Wall  St.,  New  York,  Gen.  Man.  Supt. 
&  Pur.  Agt.  A.  F.  Haas,  Ch.  Engr.  of  Power  Station 
C.  A.  Johnston.  Capital  $600,000.  Bonds  S1,000,000. 
Office  Power  House,  Yessler  Ave.     1  4 

Seattle  Consolidated  St.  Ry.  Co.  (Controls  Front 
St.  Cable,  Green  Lake  Electric,  North  Seattle  Cable 
and  Rainier  Ry.  &  Power  Co.)  Elec.  13.7  m,  4-8%  g, 
30,  40,  44, 46  lb T  &  girder  r,  27  c,  of  which  23  are  m  c 
and  4  t  o.  Gen.  Elec  and  Westinghouse  systems. 
Jones,  Pullman  and  own  cars.  Reynolds-Corliss  en- 
gines. Pres.  D.  T.  Denny,  V.  Pres.  J.  B.  Denny,  Sec. 
V.  H.  Smith,  Treas.  R.  R.  Spencer,  Gen.  Man.  <£  Pur. 
Agt  C.  S.  Clark,  Audi1.  A.  Dunn.  Ch.  Engr.  of 
Power  Station  W.  D.  Gordon.  Capital,  $1,200,000 ; 
authorized  $1,500,000.  Bonds  $861,000.  Office,  200 
Pike  st.        3  4 

Green  Lake  Electric  Ry.  Co.  (Leased  to  Seattle 
consolidated  St.  Ry.  Co.)  4%  m  elec.  4-8%  g,  40  lb  T 
r,  4  c,  of  which  2  are  m  c  and  2  t  c.  T-H  system. 
Pullman  cars.  Pres.  W.  D.  Wood,  V.  Pres.  J.  Ledny, 
Sec.  &  Treas.  C.  A.  KUbourne,  Gen.  Man.  E.  C. 
Kllbourne.  Capital,  $60,000;  authorized,  $70,000. 
Bonds,  $50,000.  Office,  815  Second  St.     1  4 

Union  Trunk  Line.  15  m,  of  which  13.64  are  elec  and 
1.36  cable;  3-6  g,  56  lb  T  and  girder  r,  24  c,  of  which  16 
are  m  c  and  8  g  c.  Gen.  Elec.  system.  Lane  &  Bodley 
engines.  Pres.  E.  F.  Wittier,  V,  Pres.  F.  E.  Sander, 
Sec.  J.  D.  Lowman,  Treas.  R.  R.  Spencer,  Elec.  D. 
Bunce,  Ch.  Engr.  of  Power  Station  J.  C.  Blegert, 
Gen.  supt.  E.  B.  Hussey.  Capital,  $1,000,000.  Office 
James  St.  Power  station.     4  4 

West  Seattle  Cable  Ry .  Co.  2  m,  3-6  g,  4  c.  Wheelock 
engines.  Pres.  T.  Ewlng,  Man.  J.  H.  Watson.  Capi- 
tal $150,000.     12  1 

West  St.  &  North  End  Electric  Ry.  Co.  8  m,  4-8^ 
g,  35  &  45  lb  T  &  girder  r,  14  c,  of  which  13  are 
m  c  and  1  t  c.  T-H  system.  Northern  Car  Co. 
cars.  Hamilton-Corlls3  engines.  Pres.  J.  Leary, 
v.  Pres.  B.  Peliy,  Sec.  E.  C.  Kellogg,  Treas.  W.  R. 
Ballard,  Gen.  Man.  &  Supt.  T.  lmeson.  Capital, 
$1,000,000.   Office,  cor.  Alva  &  3d  ave.  E.     4  4 

Woodland  Park  Electric  Ry.  Co.  1%  m,  4-8%  g,  60 
lb  T  r,  1  m  c.  T-H  system.  Brill  cars.  Pres.  s, 
Gen.  Man.  G.  C.  Finney,  Sec.  &  Treas.  C.  J.  Brenton. 
Office  110  Seneca  St.      4  3 

SEDAMA,  MO  The  Electric  Ry.,  Light  & 

Power  Co.  of  Sedalla.  12  m,  12  m  s,  4-s%  g,  35  lb  T  r, 
20  c,  of  which  10  are  m  c,  and  10 1  c.  Edison  system. 
Pres.  W.  E.  Sterne,  V.  Pres.  R.  R.  Moore,  Sec. 
Treas.  &  Man.  D.  C.  Metsker,  Supt.  Chas.  Carroll. 
Office,  500  E.  9th  St.       4  4 

SELMA,  ALA.— Selma  St.  &  Suburban  Ry.  Co. 
Dummy.  8  m,  of  which  2J/£  are  horse  and  5}4  steam 
4-814  g,  20  &  35  lb  T  r,  10  c,  of  which  6  are  h  c  and  4  t 
c,  1  steam  motor,  20  mn.  Pres.  S.  H.  March,  Sec. 
Treas.  &  Gen.  Man.  R.  H,  McFaddln.  Capital,  $30,- 
000.     11  2 

SENECA  FALLS,  N.  Y. — Seneca  Electric  Ry  Co 
3%  m,  4-8%  g,  40  lb  T  r,  6  c,  of  which  2  are  m  c,  &  4 
tc.  T-H  system.  Brill  cars.  Pres.  S.  L.  Phillips, 
V.  Pres.  &  Treas.  J.  H.  Gould,  Sec.  C.  H.  Williams, 
Supt.  E.  F.  Slack.  Capital,  $50,000.        2  3 

SHAMOKIN,  PA.— Shamokln  Electric  St.  Ry.  Co 
3  m,  5-2  g.  35,  48%  lb  T  and  girder  r,  6  c,  of  which  4 

are  m  c  and  2  t  c.  T-H.  system.  Brill  cars.  

engines.  Pres.  R.  S.  Aucker,  Sec.  S.  Heckert,  Treas. 
M.  Markle,  Gen.  Man.  &  Supt.  G.  Marshall.  Capital 
$50,000  ;  authorized,  $80,000.  Bonds,  $22,500  6  3 

Shamokln  &  Mt.  Carmel  Electric  Ry.  Co.  15  m, 
4-8Vi  g,  50  lb.  T  r.  12  c,  of  which  6  are  m  c  and  etc. 
Pres.  E.  C.  Hamilton,  Sec.  D.  J.  Lewis,  Treas.  H.  S. 
Robins.  Office,  321  Independent  St.      9  3 

SHARON,  PA. — Shenango  Valley  St.  Ry  Co.  Elec 
4)4  m,  5-2M  g,  45  lb  T  &  girder  r,  4  m  c.  T-H  system 
New  Castle  cars.  Phoenix  engines.  Pres.  J.  C. 
Whitla,  v.  Pres.  H.  W.  Reeves,  Sec.  &  Gen.  Man.  M. 
L.  Knight.  Treas.  F.  G.  Barker.  Supt.  J.  O.  Patterson. 
Capital,  $150,0u0.        9  3 

SHEBOYGAN,  WIS.— Sheboygan  City  R.  R.  8 
m,  7  m  s,  4-8  %  g,  35-40  tram  r,  n  c,  30  h,  30  mu. 
Laclede  cars.  Pres.  J.  M.  Seemann,  Sec.  &  Treas. 

F.  Ssemann,  Supt.  C.  F.  Bacon.  Capital,  $50,000. 
4  4 

SHEFFIELD,  ALA.— Sheffield  St.  Ry.  Co.  9  m, 

4-8%  g,  35  lb  steel  r,  5  c,  2  steam  motors.  Pres.  U. 
B.  Tompkins,  Supt.  W.  S.  White,  Asst.  Supt.  P.  Nt 
Totten,  Sec.  M.  McTyer.Treas.  C.  D.  Woodson. 
Capital  $50,000.        p        12  2 

SHERMAN,  TEX  Sherman  City  R.  R.  Co.  4  m 

4-8%  g,  20,35  lb  T  r,  9  c,  50  mu.  Pres.  Gen.  Man  & 
Owner  C.  W.  Batsell,  Sec.  J.  M.  Batsell,  Treas.  C.  W. 
Batsell  Jr.  Capital,  $50,000.     8  3 


College  Park  Rapid  Transit  Co.  Elec.  4%m,  4-8V6  g 
25  lb  T  r,  5  m.  c,  Edison  system.  Pres.  J.  M 
Cullers,  V.  Pres.  J.  R.  Cole,  Sec.  C.  W.  Lewis,  Treas 
J.  P.  Harrison,  Supt.  H.  C.  Morrow.  Capital,  $24,000 
authorized,  $100,000.       11  2 

SHREVEPORT,  LA.— Shreveport  City  R.R.  Co. 
1%  m,  4-4  g,  46  lb  r,  6  c,  14  h.  Pres.  S.  Levy,  Jr.,  V. 
Pres.  P.  J.  Trezovant,  Sec.  Jules  Dreyfuss.  9 

ShreveDOrt  Ry.  &  Land  Improvement  Co.  Elec.  5& 
m,  4-8%  g,  40-45  T  &  Johnson  girder  r,  8  c,  of  which 
4  are  m.  c.  &  4  t.  c.  T-H  system.  Pres.  S.  B. 
McCutchen,  Sec.  W.  B.  Jacobs,  Gen.  Man.  J.  R. 
Jones,  Supt.  J.  G.  Keller.  Capital,  $32,000;  author- 
ized $100,000.  Bonds  $100,000.  Office  525  Spring  St.  9  2 

SIASCONSET,  MASS.— SlasconsetSt.  Ry.  Co. 
2  m,  2  m  s,  4-8%  g,  35  lb  T  r,  2  c,  16  h.  Pres.  H.  H. 
Pratt,  Treas.  J.  F.  Timmlns,  Gen."  Man.  T.  E.  Macy. 
Capital  $30,000;  authorized  $100,000.  Bonds  author- 
ized $100,000.  None  Issued.      1  4 

SING  SING,  N.  Y.— Osslning  Electric  Ry.  Co.  3 
m,  4-SJ^  g,  50  lb.  T  r,  10  m  c.  T-H  system.  Gilbert 
cars.  Ball  &  Wood  aud  Mcintosh  &  Seymour  en- 
gines. Pres.  A.  S.  Underbill,  V.  Pres.  J.  V.  Cock- 
croft,  Sec.  F.  L.  Young,  Treas.  S.  E.  Tompkins,  Supt. 
&  Elecn.  F.  A.  Cole,  Pur.  Agt,  J.  Champlaln,  Ch.  Engr 
of  Power  Station  J.  Kay.  Capital,  $100,000.  Bonds 
$100,000.      4  4 

SIOUX  CITY,  IA  Sioux  City  St.  Ry.  Co.  Elec 

17  m,  4  g,  30,  40,  45  &  68)4  lb.  girder  r,  50  c,  of  which 
27  are  m.  c.  and  23  t.  c,  T-H,  Westinghouse  &  Edi- 
son systems.  Pullman  cars.  Allis  engines.  Re- 
ceiver, J.  C.  French,  Cashier,  F.  L.  Brown,  Supt.  I. 
B.  Walker.  Capital,  $300,000;  authorized  $1,500,000. 
Office,  510  United  Bank  Bldg.       4  4 


Riverside  Park  Ry.  Co.  9  m  elec,  4-8J4  g,  40  lb  steel 
T  r,  20  c,  of  which  6  are  m.  c.  8  t.  c.  and  6  freight  c 
Westinghouse  system.  Northern  Car  Co.  cars.  West- 
inghouse engines.  Pres.  A.  M.  Coffman,  V.  Pres.  Jas 
E.  Booge,  Sec.  &  Treas.  C.  M.  Swan.  Supt.  Pur.  Agt. 
&  Elecn.  B.  J.  Jones,  Ch.  Engr.  of  Power  Station  E. 
Doollttle.  Capital  $250,000.  Office,  Masonic  Bldg.  4  4 

Sioux  City  &  Morning  Side  Ry.  Co.  Dummy.  6  m, 
4-SJ^  g,  50  lb  T  r,  6  c.  Pres.  J.  N.  Jackson,  Sec. 
T.  C.  Prescot,  Treas.  D.  L.  Pratt.  Capital  $100,000.  6  3 


Sioux  City  &  Leeds  Electric  Ry.  Co.  5.6  m,  4-8%  g 
45  lb  T  r,  5  m  c.  Detroit  system.  Pres.  A.  M.  Coffman 
V.  Pres.  C.  C.  Pierce,  Sec.  w.  M.  Stevens,  Treas.  E. 
W.  Skerry,  Supt.  O.  J.  Lever.  Capital,  $200,000.  6  3 

Sioux  City  Cable  Ry.  Co.  7  m,  4-8%  g,  45  lb  John- 
son girder  r,  34  c,  of  which  14  are  g  c  and  20  t  c.  La- 
clede and  Trimble  cars.  Williams  engines.  Pres. 
J.  Peirce,  Sec.  D.  T.  Hedges,  Treas.  w.  V.  Hedges, 
Gen.  Man.  &  Supt.  C.  Moller.  Capital,  $250,000.  2  3 

Sioux  City  Rapid  Transit  Co.  steam.  &%  m,  of 
which  2  m  are  elevated  track;  4-8%  g,  35  &50  lb  T  r,  6 
c,  2  engines.  Northern  cars.  Porter  engines. 
Pres.  E.  Haakinson,  V.  Pres.  A.  M.  Jackson,  Sec.  A.V. 
Larimer,  Treas.  E.  C.  Peters,  Gen.  Man.  C.  E. 
Haakinson,  Supt.  T.  L.  Miller.  Capital,  $1,000,000. 
Office,  Chamber  of  Commerce  Bldg.     2  3 

Washington  Park  &  Spring  Grove  Ry.  Co.  4)4  m, 
4-8J^  g,  50  lb  T  r,  3  c.  Porter  Engines.  Pres.  E. 
Haakinson,  v.  Pres.  D.  T.  Hedges,  Sec.  &  Treas. 
C.  E.  Haakinson.   Capital,  $250,000.      8  3 


SIOUX  FALLS,  S.  DAK  City  St.  Ry.  CO.  9  m 

4-g)4  g,  30  lb.  r,  6  c,  20  h  20  mu.  Pres.  R.  F.  Petti- 
grew,  V.  Pres.  L.  T.  Dunning,  Sec.  &  Treas.  S.  L. 
Tate,  Supt.  D.  P.  Beach.       li  2 

S.  Dakota  Rapid  Transit  &  Ry.  Co.  Elec.  7%m,4-8% 
g,  35,  45  lb  T  &  tram,  r,  5  c,  of  which  3  are  m  c  and 
2  t  c.  Edison  system.  Pullman  cars.  Armington 
&  Sims  engines.  Pres.  W.  R.  Kingsbury,  V.  Pres. 
C.  W.  Hubbard,  Sec.  J.  H.  Voorhees,  Treas.  &  Gen. 
Man.  F.  H.  Files,  Supt.  R.  L.  Wells.  Capital,  $100,- 
000.   Bonds,  $75,000.         4  4 

SOUTH  BEND,  INO  South  Bend  &  Mlsha- 

waka  St.  Ry.  Co .  Elec.  14  m,  of  which  9%  are  horse 
and  4%  elec;  4-8)4  g,  35, 65  lb  T  r,  22  c,  of  which  4  are 
h  c,  10  m  c  and  s  t  c,  10  h.  T-H  system.  Stephenson 
cars.  Allis  engines.  Pres.  J.  McM.  Smith,  V.  Pres. 
O.  H.  Lawrence,  Sec.  &  Treas.  I.  B.  Newcombe. 
Capital,  $200,000;  authorized,  $250,000.  Bonds,  $250,- 
000.       6  3 

SOUTH  CHICAGO,  ILL.— See  Chicago. 

SOUTHINGTON,       CONN  SOUOhlngtOn  & 

Plantsville  Tramway  Co.  Elec.  2.8  m,  4-8>S  g,  25  lb 
T  r,  2  m.  c.  T-H.  system.  Stephenson  cars.  Russel 
engine.  Pres.  &  Elecn.  J.  H.  Osborne,  V.  Pres.  R. 
W.  Cowles,  Sec.  Gen.  Man.  &  Pur.  Agt.,  L.  E.  South- 
worth,  Treas.  s.  Walkley,  Supt.,  Ch.  Eng.  &  Ch. 
Engr.  of  Power  Station,  T.  L.  Dawson.  Capital, 
$20,000.  Bonds,  $16,000.  Office,  Centre  st.     4  4 

SPOKANE  WASH  Spokane  &  Montrose  Motor 

R.  R.  Co.  Elec.  8%  m,  3-6  g,  30  &  35  lb  T  r,  4  m  c 
T-H  and  Short  systems.  Pres.  &  Treas.  Francis  H. 
Cook,  V.  Pres.  E.  A.  Routhe,  Sec.  L.  C.  Cook.  Capi- 
tal $50,000.    Bonds  $40,000.        3  2 

Arlington  Heights  Motor  Ry.  Co.  2  m,  4-8%  g,  30 
lb  r,  1  m  c.  Edison  system.  Pres.  W.  Hughson. 
Capital,  $50,000.      3  3 

City  Park  Transit  Co.  Elec.  7  m,  4-8)4  g,  35  lb.  T 
r,  5  m.  c.  T-H  system..  Pres.  D.  Glass,  Sec. 
&  Treas.  C.  Glass,  Supt.  E.  J.  Comley.  Capital 
$250,000.      3  3 


Ross  Park  St.  Ry.  Co.  Elec.  12m,  4-8%  g,  35  lb 
T  r,  8  m  c.  T-H  system.  Pullman  cars.  Water 
power.  Pres.  H.  N.  Belt,  Sec.  &  Gen.  Man.  W.  S. 
Norman,  Treas.  J.  D.  Sherwood,  Supt.  E.  E.  Knowles, 
Auditor  C.  S.  Smith.        4  4 

Spokane  St.  Ry.  Co.  (Controlled  by  Washington 
Water  Power  Co.  Includes  Spokane  Electric  Ry.  and 
Spokane  Cable  Ry.)  33  m,  of  which  1)4  are  cable 
and  31 elec,  4-8%  g,  30,  35,  <Jz  40  lb  T~r,  20  c,  of 
which  2  are  g  c,  and  18  m  c.  T-H  and  Edison  sys- 
tems. Brill  cars.  Water  power.  Pres.  H.  Bolster, 
V.  Pres.  H.  Brook,  Sec.  &  Gen.  Man.  W.  S.  Norman, 
Treas.  J.  D.  Sherwood,  Supt.  &  Pur.  Agt.  E.  E. 
Knowles.  Ch.  Engr.,  Elecn.  &  Ch.  Engr.  of  Power 
Station  J.  B.  Fisken.  Capital,  $500,000.  Bonds$350,- 
000.  Office,  Hazel  Block.     2  4 

SPRINGFIELD,  ILL  Springfield  Consolidated 

Ry.  Co.  (Comprises  Springfield  City  Ry.  Co.  and 
People's  Elec.  Ry.  Co.)  22  m,  22  m  s,  4-8^  g,  40,  60 
lb  T  r,  51  c,  of  which  33  are  m  c  and  18 1  c  T-H  and 
Detroit  systems.  Bates-Corliss  engines.  Pres.  T.  J. 
Minary,  V.  Pres.  B.  Wilson,  Treas.  &  Gen.  Man.  C.  K. 
Mlnary,  Supt.  F.  P.  McNeil.  Capital,  $750,000. 
Bonds,  $650,000.         4  4 


SPRINGFIELD,  MASS. — Springfield  St.  Ry.  CO. 
Elec.  33  m,  4-8%  g,  56  lb  T  r,  110  c,  of  which  100  are 
m  c  and  10 1  c.  T-H  system.  Pres.  John  Olmsted, 
Treas.  &  Man.  A.  E.  Smith.  Capital  $1,000,000. 
Office  cor.  Main  &Carewsts.       6  3 


SPRINGFIELD,  MO.  —  Metropolitan  Electric 
Ry  Co.  17  m,  4-8%  g,  451b  Johnson  girder  r,  30c 
of  which  16  are  m.  c.  and  14 1.  c.  Westinghouse  sys- 
tem. Pres.  B.  F.  Hobart,  Sec.  &  Gen.  Man.  Frank  B. 
Smith.  Capital,  $550,000;  authorized,  $600,000. 
Bonds,  $550,000.        6  3 

SPRINGFIELD,  O.— Springfield  Ry.  Co.  Elec. 

25  m,  4  g,  45.  60  lb  girder  &  T  r,  25  m  c.  Westinghouse 
system.  Brownell,  Laclede  and  St.  Louis  cars. 
Russell  &  Co.  engines.  Pres.  W.  B.  McKinley,  V. 
Pres.  R.  S.  Hunter,  Sec.  B.  Hood,  Treas.  D.  W.  Slack, 
Gen.  Man.  S.  L.  Nelson,  Supt.  C.  E.  Mlley.  Capital, 
$1,000,000.   Bonds,  $500,000.      8  3 

STAMFORD,  CONN  Stamford  Street  R.  R.  Co. 

7  m,  4-8%  g,  2%  60  lb  T  r,  li  c,  48  h.  Feigel,  Jones 
and  Stephenson  cars.  Pres.  &  Treas.  R.  A.  Fosdlck, 
V.  Pres.  Wm.  W.  Gillespie,  See.  L.  J.  Curtis,  Supt. 
G.  W.  Pierce.  Capital  $92,500;  authorized  $100,000. 
Bonds  $52,000.  Office,  Fessenden  Block.     4  4 


STATEN  ISLAND,  N.  Y.  —  Staten  Island  Belt 
Line  R.  R.  Co.  9  m,  4-8%  g,  25  lb  T  r,  10  c,  3  h. 
Receiver  James  D.  Van  Hoevenburg,  189  Broadway 
New  York,  Pres.  M.  E.  Graves.  Office,  Tompklns- 
vllle        4  4 

STAUNTON,  VA  City  St.  Car  Co.  5)4  m,  4-8%  g 

25  &  42  lb.  T  &  girder  r,  13  4-wheel  box  c,  70  mu  Pres. 
E.  K.  Sibley,  New  York:  V.  Pres.  D.  D.  Parmley; 
Treas.  Andrew  Spotts,  NewYork;  Gen.  Man.  R.  D 
Apperson,  Staunton,  Va.  Capital  $50,000.     1  3 

STEUBENVILLE,  o.— Steubenvme  St.  Ry.  Co. 
2%  m,  2%  m  s,  i-S)4  g,  35  lb  girder  r,  6  m  c.  Edison 
system.  Ricnmond  L.  &  M.  Works  cars.  Pres.  D.  B. 
Toucey,  V.  Pres.  W.  B.  Donaldson,  Sec.  &  Treas.  T. 
N.  Motley,  Gen.  Man.,  Supt.,  Pur.  Agt.,  Ch.  Engr., 
Elecn.  &  Ch.  Engr.  of  Power  Station  J.  F.  Flood. 
Capital,  $70,000.  Office,  921  Sixth  Ave. 

STILLWATER,  MINN.— Stillwater  St.  Ry.  Co. 
Elec  5  m,  4-8%  g,  30  lb.  T  &  tram  r.  8  m.  c.  Edison 
system.  Receiver  W.  M.  Hewitt.  Office,  Davenport, 
la.     4  4 

STILLWATER,  N.  Y  Stillwater  &  Mechanlc- 

vllle  St.  Ry.  Co.  -  4%  m,  4-8%  g,  25-30  lb  T&  flat  r,  6 
c,  13  h.  Jones  cars.  Pres.  A.  E.  Powers,  V.  Pres.  W 
L.  Denison,  Sec.  Treas.  &  Supt.  H.  O.  Bailey.  Capital 
$11,775;  authorized,  $60,000.  Bonds,  $17,500.    4  4 

STOCKTON,  CAL.  —  Stockton  Electric  Ry.  Co 
Elec  12  m,  3-6  g,  45  lb.  s.  b  &  T  r,  22  c.  of  which  11  are 
m.  c.  and  11 1.  c.  Westinghouse  and  T-H  systems. 
Stockton  cars.  Pres.  I.  S.  Bostwlck,  Sec  J.  Fyfe, 
Treas.  E.  R.  Hedges,  Supt.  G.  E.  Ladd.  Capital  $500,- 
000.      8  3 

STREATOR,  ILL.— Streator  Ry.  Co.  534  m,  4-8)4 
g,  56  lb  T  &  girder  r,  8  m  c.  T-H  system.  Laclede 
cars.  Armington  &  Sims  engines.  Pres.  P.  F.  Barr, 
V.  Pres.  D.  Heenan,  Sec.  W.  Reeves,  Treas.  J.  C. 
Barlow,  Gen.  Man.  C.  C.  Barr,  Supt.  &  Pur.  Agt.  C. 
D.  Hagerty.  Capital  $250,000.        4  4 

STROUDSBURG,  pa.— Stroudsburg  Passenger 
Ry.  Co.  iyB  m,  4-8%  g,  28-30  lb  T  r,  8  box  c,  9  h 
3  mu.  Pres.  &  Treas.  J.  Lantz,  Sec.  Jacob  Houser 
Gen.  Man.  W.  Klstler.   Capital,  $25,600.     3  1 


SUN  BURY,  PA.— Sunbury  &  Northumberland  St 
Ry.  Co.  Elec.  3J£m,  5-2  g,  56  lb  girder  r,  4  m.  c.  West- 
inghouse system.  Stephenson  cars.  Harrlsburg 
Fdry.  &  Mach.  Co.  engines.  Pres.  D.  Cooildge,  Sec. 
&  Treas.  S.  P.  Wolverton,  Gen.  Man.  C.  M.  Clement 
Supt.  M.  Wlthlngton.  Capital  $125,000.    4  4 

SYRACUSE,  N.  Y.— People's  R.  R.  Co.  20  m, 
4-85^  g,  47,  57,  66%  lb.  r,  72  c,  of  which  31  are  box 
and  41  open,  300  h.  Pres.  A.  N.  Palmer,  Sec.  H.  H. 
Durr.  Treas.  F.  W.  Barker,  Gen.  Man.  J.  H.  Moffltt. 
Capital,  $1,000,000.     5  3 

Syracuse,  Eastwood  Heights  &  De  Witt  R.  R.  Co. 
Elec.  10  m,  4-8)4  g,  40  lb  T  r,  2  m  c.  Short  system. 
Pres.  N.  S.  Williams,  Treas.  G.  B.  Leonard,  Supt. 
L.  A.  Williams.        6  3 
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Syracuse  Consolidated  St.  Ry.  Co.  (Includes  Fifth 
Ward  Fourtn  Ward,  Genessee  &  Water  St.,  Seventh 
Ward,  Syracuse  &  Geddes,  Third  Ward  and  Wood- 
lawn  &  Butternut  railways).  Elec.  36  m  of 
which  16  are  horse  and  20  elec,  4-8  g,  35  to  C6}4  Id 
girder  s  b  &  T  r,  100  c,  of  which  52  are  box,  17  open 
and  31 'm  c,  320  h.  T-H  system.  Receiver  P.  J.  Mack, 
Pres.  W.  W.  Hazzard,  V.  Pres.  P.  T.  Brady,  Sec.  W. 
P  Gannon,  Treas.  W.  R.  Kimball,  Gen.  Man.  E.  F. 
Rice  Supt.  J.  H.  Moffett.  Capital,  $1,250,000. 
•Office,  3  Syracuse  Sav.  Bank  Bldg.     4  2 


TACOMA,  WASH.— Tacoma  Ry.  &  Motor  Co. 
Elec  48  m,  of  which  46  are  elec.  and  2  cable,  3-6  g, 
40  45,  60,  66  lb  T  &  girder  r,  31  c,  01  which  26  are  m  c 
and5gc.  T-H  and  Edison  systems,  Pullman  cars. 
Corliss,  Frlck  and  Stearns  engines.  Pres.  Paul 
Schulze,  V.  Pres.  S.  Z.  Mitchell.  Sec.  P.  H.  Kershaw, 
Treas.  T.  B.  Wallace.  Supt.  J.  H.  Davis,  Aud'r, 
G.  W.  Bird.  Capital  $750,000.  Office,  A  &  13th  sts.  4  4 

Point  Defiance,  Tacoma  &  Edison  Ry.  Co.  (Operates 
Tacoma  &  Puyallup  Ry.)  13  m,  13  m  s,  3-6  g,  40  lb  1 
r  14  c,  of  which  13  are  m  c  and  1  t  c.  Gen.  Elec. 
system.  Brill  and  Pullman  cars.  Pres.  A.  C.  Mason 
Treas.  T.  B.  Wallace,  Supt.  N.  Lawson,  Audr.  E.  S. 
Shull,  Jr.  Capital  $500,000.  Office,  915  Railroad  St.  4  4 

Tacoma  &  Puyallup  (Operated  by  Point  Defiance 
Tacoma  &  Edison  Ry.  Co.)  steam.  15  m,  3-6  g,  40  lb 
T  r,  9  c.  3  Porter  motors.     4  4 

TAMPA,  FLA. — Tampa  St.  Ry.  &  Power  Co 
Elec.  5  m,  4  8)6  g,  25,  30  lb  T  r,  10  m  c.  General 
Elec.  system.  Brill  cars.  Porter  engines.  Receiver 
T.  C.  Taliaferro  Capital  $500,000  :  authorized  $600,- 
000.  Bonds  $250,000.  Office,  Gulf  Bank  Bldg.    8  3 

TAUNTON,  MASS.— Taunton  St.  Ry.  Co.  Elec- 
14  m,  4-8)6  g,  40,  45,  60  lb  T  &  girder  r,  47  c,  of  which 
23  are  h  c  and  24  m  c.  Jones  and  Stephenson  cars. 
Mcintosh  &  Seymour  engines.  Pres.  J.  N.  Beckley, 
Sec  O.  A.  Barker,  Treas.  S.  M.  Thomas,  Supt.  Geo. 
C.  Morse.  Capital,  $100,000.       8  3 

TERRE  HAUTE,  IND. — Terre  Haute  St.  Ry.  Co 
Elec  16  m,  4-8}4  g,  40,  45,  60  lb  T  &  Johnson  girder 
r  37  c,  of  which  28  are  m  c  and  9  t  c.  Westlnghouse 
system.  Centropolls  and  Pullman  cars.  Westing- 
house  engines.  Pres.  R.  B.  Harrison,  V.  Pres. 
W  Kidder,  Treas.  L.  D.  Thomas,  Asst.  Sec.  & 
Treas  P.  P.  Thomas,  Supt.  M.  F.  Burke.  Capital, 
$200,000.  Office  100  N.  Ninth  st.     1  4 

TEXARKANA,  ARK.— Texarkana  St.  Ry.  Co 
Elec  5  m,  4-g,  30  lb  T  r,  8  c,  of  which  6  are  4-wheel 
box  &  2  4-wheel  open,  38  mu.  Pres.  J.  Deutschman 
V  Pres  B,  Collins,  Sec.  F.  W.  Offenhauser,  Treas 
G.'w  Fouke,  Supt.  B.  M.  Foreman.  Capital  $40,000 
1  4 

TIFFIN,  O.— ^Tiffin  &  Interurban  Consolidated 
Electric  Ry.  Co.  24  m,  of  which  6  are  horse  and  18 
elec,  4-8)6  g,  67-83  lb  T  and  girder  r,  24  c,  of  18  are  h  c 
and  6  m  c,  50  h.  Westlnghouse  system.  Laclede  cars. 
Pres  &  Gen.  Man.  R.  M.  Brown,  V.  Pres.  A.  Betts, 
Sec.  N.  W.  Miller,  Treas.  T.  T.  Rosendale,  Supt.  J. 
Murphy.        5  4 

TOLEDO,  OHIO.— Toledo  Consolidated  St.  Ry 
Co.  Elec.  65  m,  4-8H  S.  48)4,  56,  70,  75  lb  girder  r, 
120  c,  of  which  109  are  m  c  and  11 1  c.  Westlnghouse 
system.  Hooven,  Owens  &  Rentschler  engines. 
Pres.  Norman  B.  Ream  (Chicago),  V.  Pres.  Albion 
E.  Lang,  Sec.  Chas.  L.  Wight,  Treas.  W.  E.  Hale, 
Capital  $1,500,000.  Bonds  $1,500,000.  Office,  336  Sum- 
mit st.     1  4 

Toledo  Electric  St.  Ry.  Co.  27  m,  4-8^  g,  45, 52, 85 
90  lb  Johnson  girder  &  T  r,  80  m  c,  9  h.  T-H  and 
Westlnghouse  systems.  Brill  cars.  Cooper  engines. 
Pres  D.  Roblson,  Jr-,  V.  Pres.  L.  S.  Baumgardner, 
Sec.  &  Gen.  Man.  J.  J.  Roblson,  Treas.  W.  F. 
Roblson,  Dlv.  Supts.  C.  L.  Hulbut,  E.  F.  Adler. 
Capital,  $800,000.  Bonds  $800,000.  Office,  cor.  Madi- 
son &  Summit  Sts.     1  4 

TOPEKA,  KAN.— Topeka  Ry.  Co.  35  m  of  which 
1  Is  horse  and  34  elec,  25  m  s,  4  &  4-8)6  g,  35,  52  lbs. 
T  &  girder  r,  66  c,  of  which  36  are  m  c  and  30  t  c, 
T-H.  system.  Laclede,  St.  Louis  and  Stephenson 
cars.  Allis  engines.  Pres.  C.  C.  Baker,  V.  Pres.  M. 
A  Low,  Sec.  &  Treas.  R.  M.  Gage,  Gen.  Man.  &  Elecn. 
j.  M.  Patten  Capital  $1,290,000.  Office,  807  Kansas 
Ave.     2  4 

Topeka  Belt  Ry.  Co.  Steam.  4  m,  4-8^  g,  45  lb  T 
r  11  c,  2  Baldwin  motors.  Pudman  cars.  Pres. 
Chas.  S.  Gleed,  Sec.  &  Treas.  J.  Mackenzie,  Supt. 

E.  H.  Llttlefleld.  Capital,  $1,000,000.  Office,  110  W. 
10th  st.        6  3 

West  Side  Circle  Ry.  Co.  Steam.  6)6  m,  4  8J^  g,  40 
lb  T  &  girder  r,  2  c,  3  Baldwin  motors.  Pres.  C.  S. 
Gleed,  Sec.  &  Treas.  G.  H.  Nolte,  Asst.  Sec.  &  Treas. 

F.  H.  Poole.  Capital,  $50,000;  authorized,  $100,000. 
Bonds,  $50,000.  Office,  Knox  Building.     4  4 

TORONTO,  ONT.— Toronto  Ry.   Co.  80  m,  of 

which  20  are  horse  and  60  elec,  45  m  s,  4-10%  g,  70  lb 
girder  r,  850  c,  of  which  80  are  h  c,  120  m  c  and  150 1  c 
200  h.  Own  cars.  Armlngton  &  Sims  engines.  Pres 
W.  McKenzle,  v.  Pres.  H.  A.  Everett,  Sec.  &  Treas  J. 
C.  Grace,  Supt.  James  Gunn,  Ch.  Engr.  &  Elecn.  W 
E.  Davis,  Ch.  Engr.  of  Power  Station  D.  C.  McLean 
Capital,  $6,000,000.  Bonds,  $1,700,000.  offices  Canada 
Life  Assurance  Bldg.,  King  St.,  west.     4  4 

Metropolitan  St.  Ry.  Co.  4)6  m,  4)6  m  s,  4-10X  g, 
56  lb  T  r,  5  c.  of  which  3  are  m  c.  and  2  t  c.  T-H 
system."  Jones  and  St.  James  cars.  Goldle  *  Mccul- 
loch engines.  Pres.  C.  D.  Warren,  Sec  &  Treas.  R. 
Jenkins,  Gen.  Man.  J.  W.  Moyes.  Capital,  $130,000; 
authorized  $250,000.  Deer  Park  P.  O.  Ontario.  4  4 


Toronto  &  Scarboro  Electric  Ry.  Lt.  &  Pow.  Co.  3 
m,  4-8)6  g,  56  lb  T  r  2  m  c.  T-H  system.  Patterson 
&Corblncars.  Pres.  D.  G.  Stephenson,  V.  Pres.  J. 
J.  Foy,  Sec.  &  Gen.  Man.  A.  W.  Dlngman,  Supt.  C. 
A.  Crawford.  Capital,  $50,000  ;  authorized  $400,000. 
Office,  38  King  St.        8  3 

TRENTON,  N.  J.— Trenton  Pass.  Ry.  Co.  Elec 
37  m,  of  which  19  are  horse  and  18  elec. ;  78-90  lb 
girder  r,  85  c,  of  which  53  are  h  c  and  32  m  c,  175  h. 
6  mu.  Gen.  Elec.  and  Short  systems.  St.  Louis  and 
Stephenson  cars.  Watts-Campbell  engines.  Pres. 
Gen.  Man.  &  Pur.  Agt.  L  Perrine,  Jr.,  V.  Pres.  S.  K. 
Wilson,  Sec.  J.  H.  Solomon,  Treas.  W.  S.  Cook,  Supt. 
P.  E.  Hurley.  Ch.  Engr.  &  Ch.  Engr.  of  Power 
Station  J.  Hyde,  Jr., Elecn.  D.  S.Cook.  Office  cor. 
Greenwood  and  S.  Clinton  Aves.      1  4 

TROY,  N.  Y. — Troy  City  Ry.  Co.  (Lessee  of  Troy 
&  Lansingburgh  and  Waterrord  &  Cohoes  Rys.)  29% 
m,  of  which  i  are  horse  and  25  elec.  19X  m  s,  4-S)6  g 
63)6  lb  girder  &  s.  b.  r,  150  c.  of  which  46  are  h.  c.  and 
98  m.  c.  Gen.  Elec.  system.  Gilbert  and  Jones  cars. 
Qreene-Corliss  engines.  Pres.  C.  Clemlnshaw,  1st 
V.  Pres.  A.  N.  Brady,  2d  V.  Pres.  J.  B.  Carr,  Sec.  & 
Treas.  J.  J.  Hagen,  Supt.  C.  H.  Smith.  Capital, 
$2,000,000.  Bonds  $2,000,000.  Office,  361  River  St. 
4  1 

Troy  &  Lansingburgh  R.  R.  Co.  (Leased  to  Troy 
City  Ry.  Co.) 

TUSCALOOSA,  ALA  Tuscaloosa  St.  Ry.  Co 

(Owned  by  Tuscaloosa  &  Castle  Hill  Real  Estate  & 
Mfg.  CO.)  4  m,  4-8)6  g,  20,  25  lb  T  r,  9  box  c, 
8  mu.  Stephenson  cars.  Pres.  Jas.  H.  Fltts, 
Sec,  Treas.  &  Gen.  Man.  S.  F.  Alston.  Capital, 
$100,000.  Office,  Main  st.     1  4 

Tuscaloosa  Belt  Ry.  Co.  i%  m,  4-8)6  g,  35  lb.  T  r 
lc,  1  steam  motor.  Pres.  W.  C.  Jemlson,  Sec.  & 
Treas.  J.  L.  Wallace,  Supt.  J.  T.  Cochrane.  Capital 
$100,000.  1  4 

TYLER,  TEX.— Tyler  St.  Ry.  Co.  3X  m,  Sy3 
m  s,  4-8!^  g,  20,  40  lb  T  &  flat  r,  4  c,  9  mu.  Pres. 
Sec.  Treas.  &  Gen.  Man.  W.  C.  Scott,  V.  Pres.  J. 
P.  Douglas.    Capital,  $12,000.        1  4 

u 

UNION  SPRINGS  ALA — Union  Springs  St.  Car 
Co.  2  m,  5-1  g,  20  lb  T  r,  4  flat  c  for  freight,  1  or  2 
for  pass.,  4mu.  Pres.  Wm.  Stakley,  Sec.  &  Treas. 
T.  H.  Mabson,  Jr.,  Supt.  A.  D.  Fielder.  Capital,  $10,- 
000.     p     12  2 

UNIONTOWN,  PA.— Unlontown  St.  Ry.  Co.  3)6 
m,  5-2)6  g,  68  lb  girder  &  T  r,  6  c,  of  which  s  are  m  c, 
and  1 1  c.  Edison  system.  Brill  cars.  Buckeye  en- 
gines. Pres  W.  C.  Mccormick,  Sec.  &  Treas.  R.  F. 
Hopwood,  Gen.  Man.  &  Pur.  Agt.  G.  A.  Mccormick, 
Supt.  &  Ch.  Eng.  R.  A.  Smith.  Capital,  $50,000.  1  4 

UTICA,  N.Y.— Oneida  St.  R.  R.  Co.  1>6  m,  4-8J^  g 
35  lb  c  b  r,  3  c,  of  which  3  are  box  and  1  open, 
8  h.  Pres.  &  Gen.  Man.  Henry  Ney,  V.  Pres.  Dan'l  L. 
Jones,  Jr.,  Sec.  &  Treas.  Wm.  C.  Willcox.  Capital 
$40,000.    Office,  69  Genesee  st.     11  2 

Deerfleld  &  Utlca.  (See  Deerfleld. ) 

Utlca  &  Mohawk  R.  R,  Co.  Elec.  3%  m,  4-8)6  g, 
40,  45  lb  T  r,  14  c,  of  which  8  are  m  c  and  6  t  c. 
Edison  system.  Stephenson  cars.  Pres.  &  Gen.  Man. 
Jas.  F.  Mann,  V.  Pres.  R.  W.  Sherman,  Sec.  Wm.  E. 
Lewis, Treas.  Geo.  D.  Dimon.  Supt.  F.  L.  Everts.  Capi- 
tal $51,000.  Bonds  $75,000.  Office  Mann  Bldg.  1  4 

Dtica  Belt  Line  St.  R.  R.  Co.  Elec.  (Operates 
Utlca,  Clinton  &  Blnghamton  St.  R.  R.)  23  m,  4-8)6  g 
40-85  T,  girder  and  flat  r,  25  m  c,  6  h.  T-H  system. 
Receiver,  C.  E.  Benton,  Gen.  Counsel  &  V.  Pres.  J. 
W.  Boyle,  Supt.  R.  G.  Young.  Capital,  $150,000. 
Bonds,  $570,000.    1  4 

Utlca,  Clinton  &  Blnghamton  St.  R.  R.  Pres.  Jas 
J.  Scollard,  Sec.  &  Treas.  Robt.  S.  Williams.  Capital 
$849,485.  Leased  to  and  operated  by  Utlca  Belt 
Line  St.  R.  R.  Co.  Office,  157  Genesee  st.  1  4 


VANCOUVER,  B.  C— Vancouver  Electric  Ry.  & 
Light  Co.  Ld.  7)6  m,  4-8)6  g,  40  lb  T  r,  10  c.  of  which 
9  are  m.  c.  and  1 1.  c.  T-H  &  Westlnghouse  systems 
Pres.  J.  Oppenhelmer,  V.  Pres.  T.  Dunn,  Sec.  H.  T 
Cepuley,  Treas.  &  Business  Manager,  W.  E.  Brown 
Supt.  C.  F.  Hutchlngs.  Capital,  $300,000;  authorized 
$500,000;  Bonds  $300,000.  Office,  523  Hastings  st.  W, 
10  2 

VANCOUVER,  WASH.— Columbia  Land  &  Im- 
provement Co.  3  m,  3-6  g,  30  lb  T  r,  2  c,  7h.  Pres.  J 
Gibbon,  V.  Pres.  &  Gen.  Man.  L.  M.  Hidden,  Sec.  C 
Brown,  Treas.  1st  Nat.  Bank.  Capital  $280,000.  Ad- 
dress, P.  O.  Box  44.  3  2 

VERNON,  IND.— North  Vernon  &  Vernon  St.  R. 
R.  Co.  2  m,  5-2  g,  35  lb  girder  r,  3  c,  5  h,  2  mu.  La- 
clede cars.  Pres.  S.  H.  Grinstead.Jr.,  V.  Pres.  L.  T. 
Wllkerson,  Sec.&  Pur.  Agt.  E.  L.  Wagner,  Treas.  J. 
C.  Cope.  Capital  $15,000.        1  4 

VICTORIA,  B.  C— National  Electric  Tramway 
&  Lighting  Co.  14  m,  4-8)6  g,  40  lb  girder  &  T  r,  16  c 
of  which  14  are  m  c  and  2 1.  c.  T-H,  Edison  &  Wes- 
tlnghouse systems.  Pres.  &  Gen.  Man.  D.  W.  Hlg- 
glns,  V.  Pres.  T.  L.  Jones,  Sec.  C.  T.  Dupont,  Supt. 
F.  W.  MeCrady.  Capital  $205,000;  authorized  $1,000,- 
000.  Office  Store  st.       9  3 

VICKSBURG,  HIISS — Vlck4burg  consolidated 
Electric  St.  Ry.  Co.  Receiver  T.  M.  Smedes,  11  3  4 


VINCENNES,  IND  Citizens'  St.  Ry.  Co.  5  m, 

5  ms,  4-8J^  g,  40,  55  lb  T  &  girder  r,  16  c,  of  which  7 
are  m.  c.  and  9  t.  c,  2  mu.  Westlnghouse  system. 
Calumet  and  Ellis  cars.  Westlnghouse  engines. 
Pres.  A.  Tlndolph,  Sec,  Gen.  Man.  Supt.  Pur. 
Agt.  &  Elecn.  E.  F.  Tlndolph,  Treas.  B.  G.  Hudnut, 
Ch.  Engr.  &  Ch.  Engr.  of  Power  Station,  T.  P. 
Agnew.  Capital  $15,050.  Bonds  $100,000.  Office,  16 
Fair  View  ave.        1  4 

w 

WACO,  TEX  Citizens'  Ry.  Co.    16  m,  14  m  s, 

4-8X  g<  30,  40  &  45  lb  girder  &  T  r,  13  m.  c.  Westlng- 
house system.  St.  Louis  cars.  Hamilton  Engines. 
Pres.  &  Gen.  Man.  H.  C.  Scott,  Sec.  &  Supt.  J.  L. 
Griffith,  Capital,  $350,000.  Bonds,  $350,000.  Office, 
4th  &  Washington  sts.        1  4 

Waco  Electric  Ry.  &  Lt.  Co.  10  m,  i-8y2  g,  35  lb  T 
r,  10  c,  of  which  8  are  m  c  and  2  t  c.  T-H  system 
St.  Louis  cars.  Armlngton  &  Sims  and  Sioux  City  en- 
gines. Pres.  W.  J.  Hobson,  v.  Pres.  B.  Moore,  Sec.  & 
Supt.  S.A.  Hobson,  Treas.  &  Gen.  Man.  C.  W.  Hob- 
son.  Capital,  $250,000.  Bonds,  $200,000.         2  3 

WAKEFIELD,  MASS. — Wakefield  &  Stoneham 
St.  Ry.  Co.,  10  m,  10  m  s,  4-8)6  g,  60  lb  T  r,  13  c,  of 
which  8  are  m  c  and  5  t  c.  Westlnghouse  system. 
Jones  and  Newburvport  cars.  Power  is  rented.  Pres. 

6  Gen.  Man.  C.  F.  Woodward,  Sec.  E.  M.  South- 
worth,  Treas.  J.  F.  Shaw,  Pur.  Agt.  E.  P.  Shaw, 
Ch.  Engr.  J.  A.  Bancroft,  Electr'n  Robt.  J.  Lawder. 
Capital  authorized  $300,000  ;  issued  $100,000.  Bonds 
authorized  $300,000  ;  Issued  none.     1  4 

WALLA  WALLA,  WASH.  —  Walla  Walla 
St.  Ry.  &  Investment  Co.    4  m.  3-6  g,  30  &  35  lb  T  r, 

6  4-wheel  box  c.  24  h.  Pres.  W.  P.  Wlnans,  V 
Pres.  Miles  C.  Moore,  Sec.  J.  W.  Langdon,  Treas., 
Supt.  &  Man.  J.  M.  Hill.  Capital  $72,000;  author- 
ized $100,000.      1  4 

WARREN,  O.— Trumbull  Electric  R.  R.  Co.  7  m 

7  ms,  4-8)6g.  66,  70  lb  girder  r,  8mc.  T-H  system. 
Brill  and  Ellis  cars.  Phoenix  Iron  Works  engines. 
Pres.  H.  C.  Christy,  V.  Pres.  A.  R.  Silliman,  Sec.  & 
Treas.  E.  D.  Kennedy,  Gen.  Man.  &  Pur.  Agt,  J.  W. 
Packard,  Supt.  J.H.Donnelly,  Elecn.  &  Ch.  Engr. 
of  Power  Station  Brocklehurst.  Capital  au- 
thorized $150,000.   Bonds  $88,000.        1  4 

WARREN,  PA.— Warren  St.  Ry.  Co.  2  m,  4-8J^ 
g,  45  lb  T  &  girder  r,  2  m  c.  Westlnghouse  system. 
New  Castle  cars.  Pres.  T.  B.  Clawson,  Sec.  J.  Roy, 
Treas.  &  Gen.  Man.  D.  H.  Slgglns.  Capital  $12,000; 
authorized  $25,000.  Office  342  Water  st.       8  3 

WASHINGTON,  D.  C  Belt  Ry.  Co.    13)6  m,  4-8 

g,  80  lb  girder  r,  72  c.  308  h.  Pres.  H.  Munnikhuy- 
sen.  Sec.  &  Treas.  H.  K.  Gray,  Supt.  Andrew  Glass. 
Office,  3d  &  B  sts.  S.  W.    •    3  4 

Anacostla  &  Potomac  River  Ry.  Co.  15.3  m,  4-8)^  g, 
62  lb.  grooved  girder  r,  46  c,  200  h.  Jones  cars.  Pres. 
Pur.  Agt.  &  Supt.  H.  A.  Grlswold,  Sec.  &  Tres.  J. 
B.  Pitcher.  Capital  $100,COO.  Bonds  $300,000.  Office, 
Anacostla,  D.  C.      1  4 

Brlghtwood  Ry.  Co.  11.9  m,  5.5  m.  s,  4-8)6  g,  50  lb. 
T  &  70  lb.  girder  r,  23  c  of  which  13  are  m.  e.  and  10 
t.  c.  Gen.  Electric  &  V,  estlnghouse  systems.  La- 
clede cars.  Clark  Bros,  of  Belmont  N.  Y.,  engines, 
Pres.  H.  S.  Cummings,  V.  Pres.  E.  O.  McNair,  Sec. 
Victor  B.  Deyber,  Treas.  C.  P.  Williams,  Supt.  & 
Pur.  Agt.  Thomas  O'Brien.  Capital,  $108,500.  Bonds, 
$350,000.         1  4 

Columbia  R.  R.  Co.  6  m,  4-8)6  g,  36  &  68  lb  girder 
r,  44  c,  180  h.  Pres.  R.  T.  Baker,  V.  Pres.  E.  G.  Davis, 
Sec.  &  Treas.  James  B.  Adams,  Supt.  Wm.  C.  Bateler, 
Capital,  $400,000.  Office,  15th  &  H  sts.,  N.  E.    1  4 

Ecklngton  &  Soldiers'  Home  Ry.  Co.  Elec.  9  m, 
of  which  2!>a  are  horse  and  6)6  elec,  4-S14  g,  80  lb 
girder  r,  39  c,  of  which  13  are  h  c,  14  m  c  and  13  t  c, 
54  h.  T-H  and  Westlnghouse  systems.  Brill,  Robin- 
son and  Stephenson  cars.  Armlngton  &  Sims  and 
Ball  engines.  Pres.  H.  Munnikhuysen,  V.  Pres.  Gen 
Man.  &  Pur.  Agt.  W.  K.  Schoepf,  Sec.  &  Treas.  H.  K. 
Gray,  Supt.  &  Elecn.  R.  I.  Todd.  Capital,  $352,000. 
Bonds,  $129,000.  Office,  McGill  Bldg..  90S-914  G  St., 
N.  W.  14 

Georgetown  &  Tenalleytown  Ry.  Co.  Elec.  9^i  m 
i%  m  s,  4-8)6  g,  45,  60  lb.  groove  &  T  r,  19  m.  c.  f-H 
system.  Brill,  Gilbert,  Jones  and  Stephenson  cars. 
Frlck  and  Harrisburg  Foundry  &  Machine  Co.'s  en- 
gines. Pres.  M.  W.  Offutt,  V.  Pres.  H.  Bradley 
Davidson,  Sec.  &  Treas.  J.  E.  Beall,  Supt.  &  Pur. 
Agt.  &  Elecn.  J.  H.  Mills,  Ch.  Engr.  Power  Station 
L.J. Garner.  Capital $200,000.  Bonds $20,000.  Office. 
Power  House,  32d  st.      1  4 

Glen  Echo  R.  R.  Co.  6>6  m,  3  m  s,  4-8X  g,  40  lb  T  r 

8  c,  of  which  6  are  m  c  and  2  t  c.  Westlnghouse  sys- 
tem. Brill  oars.  Westlnghouse  engines.  Pres.  Ed- 
win Balzley,  V.  Pres.  F.  W.  Pratt,  Sec.  Edward 
Balzley,  Treas.  J.  C.  Pratt.  Capital,  $100,000.  Office, 
Room  7  Sun  Bldg.       1  4 

Metropolitan  R.  R.  Co.  19.44  m,  4-8)6  g,  62  lb 
grooved  r,  150  c,  653  h.  Pres.  &  Pur.  Agt.  W.  J. 
Stephenson,V.  Pres.  A.  A. Wilson.  Sec.  &  Treas.  Wm. 
J.  Wilson.  Supt.  W.  E.  Lowry.  Capital  $732,000; 
authorized  $1,000,000.  Office,  2411  P  st.  N.  W.   1  4 

Rock  Creek  Ry.  Co.  of  District  of  Columbia.  15  m, 
U]4  m  s,  4-8)6  S,  50,  62  lb  T  &  groove  r,  22  c,  of  which 
16  are  m.  c.  and  6  t.  c.  Love  conduit  and  T-H  sys- 
tems. Lamokln  and  Stephenson  cars.  Ball  &  Wood 
Mcintosh  &  Seymour  and  N.  Y.  Safety  engines. 
Pres.  H.  E.  Davis,  V.  Pres.  E.  J.  Stellwagen,  Sec.  H. 
S.  Nyman,  Treas.  T.  M.  Gale,  Supt.  H.  Claude,  Elecn. 
R.  M.  Palmer,  Ch.  Engr.  of  Power  Station  W.  D. 
Hogan.  Capital  $800,000.     2  4 

Washington  &  Arlington  Ry.  Co.  Elec.  3  m,  4-8)5. 
g,  50  lb  T  r,  4  m  c.  Edison  system.  Briu  cars. 
Phcenlx  engines.  Pres.  D.  L.  King,  Sec.  &  Treas.  W. 
Hazlett,  Gen.  Man.  &  Supt.  W.  Chapman.  Capital 
$500,000.  Bonds  authorized  $300,000.  Office  95-96 
Corcoran  building.      1  3 
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Washington  &  Georgetown  R.R.  Co.  Cable.  22  m 
4-8%  g,  80  lb  English  groove  girder  r,  389  c,  of  which 
94  are  g  c  ana  295  t  c,  30  h.  Pres.  H.  Hurt,  V.  Pres 
G.  T„  Dunlop,  Sec.  &  Treas.  C.  M.  Koones,  Gen.  Supt 
C.  C.  Sailer,  Engr,  D.  S.  Carll.  Capital,  $500,000. 
Bonds,  $3,500,000.  Offices  Central  power  Station 
14th  &  E  sts.  N.    W.    1  4 

WASHINGTON,  PA. — Washington  Electric  St 
Ry.  Co.  Elec.  3%  m,  b-2%  g,  45  lb  girder  r,  5  m.  c 
Westinghouse  system.  Pres.  A.  E.  Townsend,  Sec. 
J.  F.  Bristor,  Treas.  Brit  Hart,  Supt.  P.  G.  Marshall. 
Capital  $40,000;  authorized  $60,000.  Bonds  $8,000.  8  3 

WATERBURY,  CONN.  — Waterbury  Traction 
Co.  6J^  m,  4-8)^  g,  40  lb  T  r,  29  c,  125  h.  Brill,  Lewis 
&  Fowler  and  Stephenson  cars.  Pres.  D.  S.  Plume, 
Sec.  A.  M.  Young,  Supt.  &  Gen.  Man.  E.  A.  Bradley. 
Capital  $50,000;  authorized  $1,000,000.  Bonds  $50,000. 
1  4 

WATERLOO,  IA.— Waterloo  St.  Ky.  Co,  2  m,  3 
g.  22,  35  lb  T  r,  3  c,  8  h.  Pres.  J.  E.  Sedgwick,  V.  Pres 
(*'  A.  Whitney,  Sec.  &  Treas.  A.  A.  Hungerford 
Capital,  $40,000.   Office,  183X  Bridge  St.      4  4 

WATERLOO,  ONT.— Berlin  &  Waterloo  St.  Ry 
Co.  2%  m,  4-8J^  g,  25  &  30  lb  flat  &  T  r,  8  c,  16  h. 
Pres.  &  Treas.  Thos.  M.  Burt,  Sec.  Alex.  Millar. 
Office,  Waterloo.  Capital,  $40,000.  Bonds  $20,000.  l  4 

WATERLOO,  N.  Y.— See  Seneca  Falls,  N.  1. 

WATERTOWN,  S.  DAK.- Watertown  &  Lake 
Kampeska  Ry.  Co.  Dummy.  6J^  m,  4-8^  g,  30  lb  T  r 

1  c,  Pullman  car.  Baldwin  engine.  Ch.  Engr.  F.  L. 
Burdeck.  Office,  Kemp  ave.  &  Oak  st.     4  4 

WATERTOWN,  N.  Y.— Watertown  St.  Ry.  Co 
6  m,  6  m  s,  4-8J^  g,  50  lb  girder  &  T  r,  19  c,  of  which 
11  are  m  c,  and  8  t  c.  Edison  system.  Stephenson 
cars.  Water  power.  Pres.  J.  C.  Thompson,  V.  Pres 
C.  A.  Starbuck,  Sec:  &  Treas.  E.  S.  Goodale,  Asst. 
Sec.  &  Treas.  G.  F.  Clark,  Gen.  Man.  Supt.  &  Pur. 
Agt.  G.  W.  Adams.  Ch.  Engr.  Elec.  &  Ch.  Engr  of 
Power  Station  E.  A.  Barber.  Capital  $40,000.  Bonds 
$75,000.  Office,  172  Main  St.        2  4 

WATERVILLE,  ME.— Watervllle  &  Fairfield 
Ry.  &  Lt.  CO.  Elec.  5m,  4-8^  g,  35  lb  T  r,  8  c,  of 
which  3  are  m  c  and  5  t  c.  Westinghouse  system 
Pres.  &  Gen.  Man.  A.  F.  Gerald,  Sec.  H.  M.  Heath 
Treas.  H.  D.  Bates.  Capital,  $200,000.  Bonds,  $175,000 
Office,  Fairfleld.     9  2 

WAXAHACHIE,  TEX.—  Waxahachie  St.  Ry  Co 

2  m,  4-8%  g,  20  lb  T  r,  3  c,  16  h.  Pres.  T.  A.  Ferris,  V 
Pres.  W.  F.  Lewis,  Sec,  Treas.  &  Gen.  Man.  O 
Goodwin.  Capital,  $24,000.     4  4 

Lake  Park  St.  Ry.  Co.  2  m,  4-8%  g,  20  lb  T  r,  4  c 
14  mu.  Pres.  &  Gen.  Man.  J.  F.  Strickland,  V.  Pres. 
W.  F.  Lewis,  Sec.  J.  F.  Philips,  Treas.  W.  G.  Wil- 
liams, Supt.  W.  J.  Stevenson.  Capital,  $S,000;  au- 
thorized, $20,000.      8  3 

WEATHERFORD,  TEX. — Weatherford  City  & 
Suburban  R.  R.  Co.  3#  m.  2%  m  s,4-8J^  g,  16  &  20 
lb  T  r  6c,  17  mu.  Pres.  G.  P.  Levy,  Supt.  G.  B. 
Willbanks.  Capital,  $100,000.     1  4 

WEBB  CITY,  MO,— Southwest  Missouri  Elec- 
tric Ry.  Co.  Connecting  Jopiin,  Webb  City,  Carter; 
vllle  and  Prosperity  10  m,  4-8%  g,  48, 75  lb  T  &  girder 
r,  12  c.  T-H  and  Westinghouse  systems.  Laclede  cars, 
Cooper  engines.  Pres,  A.  H.  Rogers,  V.  Pres.  E.  Z. 
Wallower,  Sec.  &  Treas.  W.  M.  Donaldson,  Supt,  J. 
M.  Maret,  Ch.  Engr.  of  Power  Station,  E.  J.  Pratt. 
Capital,  $500,000.  Bonds,  $100,000  authorized,  $200,- 
000.  Offices  Centervllle,  Mo.,  and  Harrlsburg, 
Pa.        1  4 


WEST  BAY  CITY,  MICH. 

Mich. ) 


-(See  Bay  City, 


WEST  CHESTER,  PA.— West  Chester  St.  Ry 
Co.  Elec.  6%  m,  1%  ms.  5-2%  g,  T  and  flat  r,  9  c,  of 
which  5  are  m.  c.  and  4  t.  c.  Edison  and  Westing- 
house systems.  Brill  cars.  Pres.  W.  M.  Hayes,  Sec. 
W.  S.  Harris,  Treas.  F.  W.  Wollerton,  Gen.  Man.  & 
Pur.  Agt.  J.W.  Andrews,  Elecn.  J.  Early,  Ch.  Engr. 
of  Power  Station  J.  Pyle.  Capital,  $60,000.  Bonds 
$60,000.      3  4 

WEST  NEWTON,  MASS.—  Newton  St.  Ry.  Co 
8J£  m,  8)4  m  s,  4-8%  g,  45,  56  lb  T  r,  31  c,  of  which  28 
are  m  c  and  3 1  c.  T-H  system.  Jones  and  New- 
buryport  cars.  Armlngton  &  Sims  engines,  con- 
tract for  power.  Pres.  H.  B.  Parker,  V.  Pres.  E. 
Stearns,  Sec.  J.  C.  Lane,  Treas.  C.  W.  Smith,  Supt. 
&  Pur.  Agt.  F.  G.  L.  Henderson.  Capital  $125,000. 
Bonds  $100,000.   Office,  West  Newton,  Mass.     1  4 

WEST  SUPERIOR,  Wis.  —  Superior  Rapid 
Transit  Ry.  Co,  Elec.  26  m,  3-6g,  35  lb  T  r,  35  c,  of 
which  25  are  m  c  and  10  t  c.  T-H  system.  Pres.  & 
Gen.  Man.  S.  T.  Norvell,  Treas.  F.  W.  Hanson,  Supt. 
H.  M.  Sloan.  Capital,  $1,000,000.      -  1  4 

WESTFIELD,  MASS.— Woronoco  St.  Ry.  Co. 
2.016  m,  1.70  m  s,  4-8%  g,  52  lb  T  r,  6  c,  30  h.  Jones 
cars.  Pres.  C.  N.  Yeamans.  Sec.  S.  B.  Campbell, 
Treas.  O.  B.  Parke,  Gen.  Man.  Supt.  &  Pur.  Agt.  j. 
Fennell.  Capital,  $25,000.     4  4 

WESTPORT,  CONN.— Westport  &  Saugatuck 
Horse  R.  R.  Co.  IX  m,  4-8  g,  40  lb  r,  4  c,  6  h .  Pres . 
A.  S.  Hurlbutt,  Sec.  and  Treas.  B.  L.  Woodworth 
Supt  A.  F.  Downes.     3  2 


WHEELING,  W.  VA.— Wheeling  Ry.  Co.  17  m, 
15  ms,  5-2  g,  35,  78,  S5  lb  girder  r,  35  c,  of  which 
30  are  m  c  and  5  t  c.  T-H  system.  Brill  &  St. 
Louis  cars.  Ball  engines.  Pres.  W.  Ersklne,  Sec. 
&  Treas.  W.  A.  Shirley,  Gen.  Man.  &  Pur.  Agt.  A.  M. 
Jolly,  Supt.  M.  Loftus,  Elecn.  W.  H.  Tucker,  Ch. 
Engr.  of  Power  Station  W.  S.  Wright.  Capital,  $700,- 
000.  Bonds  $500,000.        2  4 

Wheeling  &  Elm  Grove  R.  R.  Dummy.  8\£  m, 
4-8%  g,  60  lb  T  r,  23  c,  of  which  20  are  pass.  c,2  freight 
c  and  1  baggage  c,  4  Baldwin  motors,  1  h.  Pres.  A. 
Reymann,  Sec.  &  Treas.  J.  Roemer,  Gen.  Man.  H.  E. 
Weisgerber  Capital,  $250,000;  authorized,  $300,000. 
Office,  16th  st     6  3 

WHITMAN,  MASS  (See  Brockton,  Mass.) 

WICHITA,  KAN.— Wichita  Electric  Ry.  &  Lt. 
Co.  25  m,  4-8^  g,  35  &  46  lb  T  &  Johnson  r,  30 
c,  of  which  22  are  m  c  and  8  t  c.  T-H  system. 
Pres.  C.  E.  Dustln,  V.  Pres.  A.  T.  Batchelder,  Sec. 
&  Gen  Man.  J.  W.  O'Neill,  Treas.  G.  A.  Litchfield, 
Supt.  F.  W.  Sweet.  Capital,  $450,000.  Office,  100 
W.  Douglas  Ave.     l  4 

WILKESBARRE,  PA  wilkesbarre  &  Wy- 
oming Valley  Traction  Co.  (Owns  and  operates  all 
lines  to  the  city).  41  m ,4.8%  g,  40,  60,  70  lb  T  and 
girder  r,  88  c.  Baxter,  Gen.  Elec,  Short  and  West- 
inghouse systems.  Brill  &  St.  Louis  cars.  Pres.  3. 
F.  Myers,  Sec.  W.  G.  Eno,  Treas.&  Gen.  Man.  J. 
Graham,  Supts.  (East  Side  division)  J.  Clifford, 
(West  Side  division)  J.  C.  Meixell,  Elec.  Engr.  J. 
1  4 


.  WILLIAMSPORT.  PA  WlUiamsportPass.  Ry. 

Co.  IX  m,  6M  m  s,  4-8%  g,  60  lb  c  b  r,  12  m  c.  West- 
inghouse system.    Lamokin  cars.  Westinghouse 

engines.    Pres.  Sec.  J.  F.  Starr, 

Treas.  J.  Lawshe,  Supt.  &  Elecn.  H.  C.  Young. 
Capital  $250,000;  authorized  $600,000.  Bonds  $125,- 
000.   Office  760  W.  4th  St.         2  4 


WILLIAMSVILLE,  N.  Y.— Buffalo  &  Willlams- 
vllle  Electric  By.  Co.  5  m,  4-8^  g,  60  lb  T  r,  6  c,  of 
which  4  are  m  c  and  2  t  c.  T-fl  system.  Laclede 
cars.  Noyes  engines.  Pres.  Gen.  Man.  &  Supt.  J. 
Biocher,  V.  Pres.  J.  Chalmers,  Sec.  A.  C.  Rlnewalt. 
Treas.  L.  L.  Grove,  Ch.  Engr.  of  Power  Station  C. 
Summers.  Capital,  $75,000  1  4 


WILMINGTON,  DEL.— Front  &  Union  St.  Pass. 
Ry.  Co.  (Operated  by  Wilmington  City  Ry.)  ix  m, 
5-2  g,  32  &  63  lb  tram  &  girder  r,  10  c,  80  h.  Pres.  W 
W.  Pusey,  V.  Pres.  P.  Lea,  Sec.  &  Treas.  F.  L.  Kurtz 
Capital,  $50,000.  Office,  Front  &  Union  sts.     2  13 

Wilmington  City  Ry.  Co.  Elec.  22  m,  5-2  g,  58,  90 
lb.  T  and  girder  r,  61  m  c.  Westinghouse  system. 
Pres.  P.  Lea,  V.  Pres.  W.  Saulsbury,  Sec,  Gen.  Man. 
&  Pur.  Agt.  W.  S.  Heger,  Treas.  C.  G.  Blandy. 
Office,  Delaware  ave.  &  Dupont  st.     4  4 


WILMINGTON,  N.  C— The  Wilmington  St. 
Ry.  Co.  6  m,  of  which  m  is  steam  and  4)4  elec, 
5  ms,  4-8)4  g,  45,  60  lb  T  &  girder  r,  16  c  of  which 
12  are  m  c  and  4  t  c.  T-H  system.  Lewis  &  Fowler 
and  Stephenson  cars.  Ball  engines.  Pres.  C.  A. 
Lleb,  V.  Pres.  &  Gen.  Man.  J.  H.  Barnard,  Sec.  B.  F. 
O'Connor,  Treas.  C.  H.  Wilson,  Supt.  M.  T.  Helskell, 
Ch.  Engr.  G.  Hires.  Capital,  $100,000;  authorized, 
$400,000.  Bonds  $250,000.  Office  29  Broadway,  New 
York.      2  4 

WINDSOR,  ONT.— Windsor  Electric  St.  Ry.  Co. 
1%  m,  3-6  g,  25  lb  T  r,  1  motor,  4  c,  9  h.  T-H  system. 
Steam  power.  Pres.  W,  M.  Boomer,  Sec.  &  Treas.  M. 
A.  S.  Boomer.  Offlce.cor.  Mercer  &  Sandwich  sts. 
W.        11  2 

Sandwich,  Windsor  &  Amherstburg  Ry  Co.  Elec 
10  m,  4-8J^  g,  56  lb  girder  &  T  r,  14  c,  of  which  10 
are  m.  c.  and  4  t.  c.  Westinghouse  system.  Brill, 
Laclede,  Ottawa  and  St.  Louis  cars.  Brown  &  Robb 
engines.  Pres.  J.  Coventry,  V-Pres.  G.  M.  Hendrix, 
Sec.  &  Treas.  W.  I.  Pulling,  Supt.  R.  Canfleld.  Cap- 
ital, $315,000  ;  authorized  $500,000.        9  3 

WINFIELD.  KAN.— Union  St.  Ry.  Co.   5  m,  4 

g,  16-20-35  lb  T  &  Johnson  r,  5  c,  20  mu.  Pres.  Wm 
Matthewson,  Sec.  W.  J.  Kennedy,  Treas.  Geo.  M 
Robinson,  Gen.  Man.  W.  J.  Kennedy  Capital  25,000. 
1  4 

WINNIPEG,  MAN.— The  Winnipeg  Electric  St. 
Ry.  Co.  9  m,  of  which  5  are  horse  &  4  elec,  4-8^  g,  35 
40lb  r,  23  c,  of  which  15  are  h  c,  5  m  c  and  3 1  c,  80  h. 
Edison  system.  Pres.  Jas.  Austin,  Sec.  &  Man. 
Albert  W.  Austin,  Supt.  Geo.  A.  Young,  Capital 
$100,000.      1  3 

WINONA,  MINN.— Winona  City  Ry.  Co.  (Owned 
by  Winona  General  Electric  Co.)  Elec.  4  m,  4-8%  g, 
401br,  7  m  c  T-H  system.  Pres.  G.  C.  Duffle, 
Sec.  &  Treas.  W.  H.  Moore.  Office,  403  Sibley  st.,  St. 
Paul.       3  3 

WINSTON,  N.  C—  Winston-Salem  Ry,  &  Elec. 
Co.  (Operated  and  leased  by  Twin  City  Construc- 
tion Co.)  8.2  m,  8  m  s,  4-8>£  g,  45  lb  Johnson  girder  r, 
12  c,  of  which  9  are  m  c  and  3  t  c.  Edison  system. 
Brill  cars.  Ball  engines.  Pres.  J.  H.  McClement,  V. 
Pres.  F.  J.  Sprague,  Sec.  &  Treas.  R.  G.  Day,  Asst. 
Sec,  Treas.  &  Pur.  Agt.  W.  H.  Barham,  Supt.  Ch. 
Eng.  Elecn.  &  Ch.  Engr.  of  Power  Station,  F.  W. 
McClement.  Capital,  $100,000;  authorized,  $200,000. 
2  4'. 


WOODLAND,  CAL.— Woodland  St.  Ry.  Co.  1 
m,  3  g,  30  lb  T  r,  3  c,  3  h.  Fres.  T.  Ross,  V.  Pres.  G 
D.  Flske,  Sec.  L.  W.  Hllllker,  Treas.  T.  Armstrong 
Gen.  Man.  M.  McCutcheon,  Supt.  J.  D.  Lawson. 
Capital  $30,000.  4  4 


WOONSOCKET,  R.  I.— Woonsocket  St.Ry.  Co. 
6.65  m,  of  which  2.65  are  horse  and  4  elec.  4-8%  g,  35 
to  50  lb  T  r,  17  e,  of  which  2  are  h  c,  6  m  c  and  9  t  c 
20  h.  T-H  system.  Pres.  J.  P.  Ray,  Sec.  W.  Kent 
Treas.  W.  Whittlesey,  Gen.  Man.  E.  K.  Ray,  Supt 
H.  M.  Young.  Capital,  $100,000.  Bonds,  $160,000. 
Office,  6  S.  Main  St.       4  4 

WORCESTER,  MASS.— Worcester  consoli- 
dated St.  Ry.  Co.  (Controlled  by  Worcester 
Traction  Co.)  S0]4  m,  25  m  s,  4-8)4  g,  90  lb  girder  r, 
125  c,  of  which  62  are  h  c  and  63  m  c,  25  h.  General 
Electric  and  Westinghouse  systems.  Laclede,  Jones 
and  Stephenson  cars.  Lake  Erie  engines.  Pres.  Chaa 
B.  Pratt,  Sec.  T.  C.  Barr,  Asst.  Sec.  &  Treas.  A.  H. 
Stone,  Gen.  Man.  J.  N.  Akarman.  Capital  $700,000. 
Bonds  $650,000.  Office,  15  Market  st.     4  4 


North  End  St.  Ry.  Co.  Elec.  5X  m,  4-8%  g,  45,  55, 
65  lb  T  r,  12  c,  of  which  11  are  m.  c.  and  1  t.  c. 
Westinghouse  system.  Jones,  Lewis  &  Fowler  and 
Stephenson  cars.  Pres.  &  Gen.  Man.  W.  P.  Searls, 
V.  Pres.  G.  A.  Barnard,  Sec.  G.  F.  Barnard,  Treas.  G. 
A.  Smith,  Supt.  C.  L.  West.  Capital,  $80,000;  author- 
ized, $110,000.        6  3 


Worcester  &  Mlllbury  St.  Ry.  CO.  7.439  m,  4-S&  g,  70 
lb  girder  &  T  r,  14  c,  of  which  8  are  m  c  and  6  t  c. 
T-H  system.  Pres.  S.  Winslow,  Sec.  &  Treas.  T.  T 
Robinson,  Supt.  J.  B.  Gorman.  Capital,  $150,000.  9  3 


Worcester  &  Shrewsbury  St.  Ry.  Co.  3,300  ft. 
3,300  ft.  s,  4-8%  g,  58  lb  T  r,  2  m  c.  Edison  system. 
Lewis  &  Fowler  cars.  Pres.  &  Treas.  H.  H.  Bigelow, 
Supt.  &  Pur.  Agt.  I.  E.  Bigelow.  Capital  $20,000.  Of- 
fice 19  Foster  st.     2  4 


Worcester,  Leicester  &  Spencer  St.  Ry.  Co.  Elec. 
13  m,  4-8^  g,  48  lb  T  r,  26  c,  of  which  23  are  m.  c. 
and  8  t.  c.  T-H  &  Detroit  systems.  Pres.  &  Gen.  Man 
S.  Winslow,  Treas.  &  Clerk,  T.  T.  Robinson,  Supt.  J. 
B.  Gorman.  Capital  $250,000.      9  3 


Worcester  Traction  Co.  (Owns  all  the  stock  of 
the  Worcester  Consolidated  St.  Ry.  Co.)  Pres.  C.  B. 
Pratt,  See.  T.  C.  Barr,  Treas.  A.  H.  Stone,  Gen.  Man. 
J.  N.  Akarman.  Capital  $5,000,000.  Bonds  $150,000. 
4  3 


WYMORE,  NEB.— Wymore  &  Blue  Springs  Ry. 
Co.  3%  m,3%  m  s,  3-6  g,  22  lb  T  r,-  4  4- wheel  box  c, 
10  h.  Pres.  J.  H.  Reynolds,  V.  Pres.  Gen.  Man.  & 
Ch.  Engr.  A.  Stewart,  Sec.  Treas.  &  Pur.  Agt.  E.  P. 
Reynolds,  Jr.,  Supt.  T.  Bauman.  Capital,  $36,700; 
authorized  $50,000.       1  4 


YARMOUTH,  N.  S.— Yarmouth  St.  Ry.  Co.  2  m, 
4  g,  45  lb  T  r,  5  c.  of  which  2  are  m  c  and  3  t  c.  Edi- 
son system.  Pres.  R.  Caie,  V.  Pres.  W.  D.  Lovltt, 
Sec,  Treas.  &  Gen.  Man.  B.  B.  Law,  Supt.  J.  W. 
Burton.  Capital  $40,000;  authorized,  $100,000.  1  3 


YONKERS.  N.  Y.— Yonkers  St.  Ry.  Co.  Elec. 

8%  m,  7AT  m  s,  4-8%  g,  42-48  lb  r,  24  c,  of  which  9  are  b, 
c,  12  m  c  and  3 1  c,  88|h.  Field  and  Westinghouse  sys- 
tems. Stephenson  cars.  Ball  &  Wood  engines,  Pres 
Gen.  Man.  &  Pur.  Agt.  C.  H.  Montague,  Sec.  T.  W. 
Smith,  Treas.  G.  E.  Ketcham,  Supt.  Ch.  Engr.  & 
Elecn.  S.  L.  Montague  2d,  Ch.  Eng.  of  Power  Station 
C.  A.  Lewis.  Capital,  $125,000;  authorized  $200,000. 
Bonds  $125,000.        2  4 

YORK,  PA — York  St.  Ry.  Co.  8%  m,  6)4  m  s,  4-8J^ 
g,  45.  70  lb  girder  r,  25  c,  of  which  17  are  m  c  and  8 
t  c.  T-H  system.  Brill  and  Lamokin  cars.  Russell 
Corliss  engines.  Pres.  W.  H.  Lanlus,  V.  Pres.  D. 
K.  Trimmer,  Sec.  G.  S.  Schmidt,  Treas.  Geo.  W. 
Bell,  Supt.  &  Pur.  Agt.  C.  E.  Long,  Elecn.  F.  D.  Con- 
nelly. Capital,  $141,150;  authorized,  $200,000.  Office, 
27  E.  Market  St.      2  4 


YOUNGSTOWN,  O.— Youngstown  St.  Ry.  Co. 
15  m,  13  m  s,4-8J^  g,  48,  70  lb  girder  r,  49  c,  of  which 
34  are  m  c.  and  15  t.  c.  Sperry  system.  New  Castle 
and  Pullman  cars.  ALUs  and  Hamilton-Corliss  en- 
gines. Pres.  James  Parmelee,  V.  Pres.  H.  M.  Gar- 
lick,  Sec.  '-Treas.  Gen.  Man.  &  Pur.  Agt.  A.  A.  An- 
derson, Supt.  S.  F.  Hazlerlgg.  Capital  $300,000. 
Bonds,  $300,000.       1  4 


ZANESVILLE,  O.— Zanesvllle  St.  Ry.  Co.  Eleo 
8  m,  5-214  g,  48U,  50  lb,  girder  &  T  r,  21  c,  of  which 
11  are  m  c  and  10  t  c.  Edison  system.  Lamokin 
cars.  Pres.  A.  L.  Conger,  V.  Pres.  F.  M.  Atterholt, 
See.  F.  A.  Wilcox,  Treas.  &  Gen.  Man.  F.  A.  Selber- 
ling,  Supt.  A.  H.  Johnson.  Capital  $200,000.  Bonds 
$180,000.        2  3 


J.  W.  PARKER  &  CO.,  41  N.  Seventh  St.,  Philadelphia, 

ENGINEERS  AND   CONTRACTORS  FOR 

COMPL6T6    STeM7Vv     POMGR  PLKNTS. 

Our  Specialties :   Ball  Automatic  Engines,  Case  Tertical  Engines,  L.  P.  &  D.  Belting  Systems. 
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WILLARD  L.  CANDEE,  ?Manaj,ers 
H.  DURANT  CHEEVER.  f  manaSers' 


W.  H.  HODGINS,  Secretary. 
GEO.  T.  MANSON,  Gen'l  Supt. 


THE  FACT  THAT 

OUR    COMPETITORS    CL.AIM    THAT    THEIR   PRODUCT  IS 
JUST    AS    GOOD   AS  OKONITE, 


IS  THE 


OF   PERFECT  INSULATION 


OUR  FEED  WIRES  AND  CABLES 


AND  ARE   USED   BY   THE   LEADING  ELECTRIC 
STREET   RAILWAY  COMPANIES. 


THE  OKONITE  COMPANY,  un* 

13  PARK  ROW,  NEW  YORK. 
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A.   B.  WETMORE. 


LUMBER, 
A.rF  WHOLESALE. 


Wants  of  Street  Car  Builders  a  Specialty. 

The  Best  Grades  of  Whitewood,  Ash  and  White  Oak,  up  to  26  ft.  and  28  ft.  long. 
WHITEWOOD  PANELS,  16  ft.  to  26  ft.,  of  the  CHOICEST  GRADE. 

OCTAGON  TROLLEY  POLES. 
YELLOW  PINE  AND  WHITE  OAK  TIES. 

CORRESPONDENCE   SOLICITED.  10   WEST   23d   ST.,   NEW  YORK. 

FROST  VENEER  SEATING  COflPANY, 


MANUFACTURERS  OF 


Veneer  Ckr  Ceilings, 

CJ^R    SEATS    AN  T>  BACKS. 

Advertising  Racks  and  Frames  for    Street   and  Steam  Cars. 


SETTEES  AND  SEATINGS  FOR  RAILROAD  STATIONS, 

208    CANAL  STREET, 


FACTORIES  AT 
New  York, 

Newport,  Vt. 

Sheboygan,  Wis 


New  York. 
W.  P.  SECUINE,  Manager  of  R.   R.  Dept. 


CUTTING  MILLS  AT 
Newport,  Vt., 
Antigo,  Wis., 

Elcho  and  Elmburst,  Wis. 


THE 


Gapier- Griffin  Suspended  Railway  Bridge  Co., 


INCORPORATED. 


J.   S.  CHADWICK, 

Secretary. 


OFFICES 


10261027  Masonic  Temple,  Chicago. 


Contractors  and  Builders  of  Suspended  Cable  Railway  Bridges,  for  the  transmission  of  Passengers,  Freight, 
Coal,  Ore,  or  for  Ferry  purposes.  For  the  transmission  of  Horse  and  Railway  Cars,  at  any  distance,  from  200 
feet  to  half  a  mile,  with  perfect  safety. 

Bridges  on  this  plan,  can  be  built  on  sixty  per  cent,  less  than  any  other  plan,  as  described. 
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W.  E.  IIAYCOX,  Pres.  and  Gen'l  Man.  M.  It.  BUSHNELL,  Vice-Pres.  C.  J.  L.ANGDON,  Sec.  and  Treas. 


CLEVELAND  AND   MANSFIELD,  OHIO. 


Address    Cleveland  Office. 


SINGLE  STEEL  TRUCK  "IMPERIAL." 

The  Best  Standard  Motor  Truck  Ever  Made  for  Single  Truck  Cars. 


DOUBLE   STEEL  TRUCK  "IMPERIAL." 

This  Truck  has  no  Equal  for  Strength,  Durability  and  Easy  Riding. 
WRITE    FOR    PRICES,    BLUE    PRINTS,  ETC. 


For  your  next  cars 
specify  the 

Troy  Sand  Box, 

(Patented  June  22, 1893.) 

And  accept  no  other. 


READ  WHAT  THEY  SAY  OP  IT: 

TROY  CITY  RAILWAY  CO., 

Troy,  N.  Y.,  Nov.  8,  1893. 
The  Fulton  Truck  &  Foundry  Co., 
Cleveland,  O. 
Gentlemen : — We  have  been  using  the 
Troy  Sand  Box  on  our  road  since  last 
February,  during  which  time  it  has  been  in 
use  on  our  Albia  division,  running  a  por- 
tion of  the  way  on  a  9  per  cent,  grade,  and 
it  has  given  us  such  satisfaction  that  we  are 
now  equipping  all  the  cars  on  this  division. 

Respectfully  yours, 
(Signed)  C.  H.  Smith,  Supt. 


THE  FULTON  TRUCK  h  FOUNDRY  COMPANY 

General  Eastern  Office,  Havemeyer  Building,  26  Cortlandt  St.,  New  York,  WIYI.  HAZELTON,  3d,  Agent. 
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•  Er.  B.  WILLCOX,  •= 

Fulton  Foundry  and  Machine  Works, 

FINE  MACHINERY  IRON  CASTINGS. 


Tool  and  Pattern  Making,  General  Machinists,  Die,  Press  and 
Interchangeable  Work,  Plain  and  Ornamental 
Japanning.  Sewing  Machine  Needles, 

(B.   N.   W.  \ 

X  BRAND.  / 

Electrical  Castings  a  Specialty. 

21 FORMAN  STREET,  Near  Fulton  Ferry,  BROOKLYN,  N.  Y. 

TELEPHONE,  BROOKLYN,  1413.  CABLE  ADDRESS,  EDWIN  B.  BROOKLYN. 

1521.  -  *-  1555. 

MORRIS,  TASKER  &  CO., 

Offices,  222  and  224  So.  Third  Street,  Philadelphia,  Pa. 

MANUFACTURERS  OF 

Boiler  Tubes,  Wrought  Iron  Pipe  and  Fittings. 

ELECTRIC  LIGHT  AND 

Street  Railway  Pipe  Poles 

A  SPECIALTY. 


PASCAL  IRON  WORKS,   Philadelphia,  Pa. 

DELAWARE   IRON  WORKS,  New  Castle,  Del. 


June,  1894.] 
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ADVERTISING  RACKS. 

Frost  Veneer  Seating-  Co.,  New  York. 
U.S.  Steam  &  Street  Ry. Advertising  Co.,  Boston, 
New  York,  etc. 

AIR  PDMPS. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla.,Pa. 
Davidson,  M.  T.,  Brooklyn,  N.  Y. 

AUTOMATIC  SWITCHES. 

Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Pennsylvania  Iron  Works  Co..  Philadelphia,  Pa. 
Wharton,  Wm.  Jr..  &  Co.,  Philadelphia.  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

AXLES. 

Brill,  J.  G.  Co..  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Peckham  Motor  Truck  &  Wheel  Co..  Klngston.N.Y 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 
White  Manufacturing  Co.,  The,  New  York. 
Whitney,  A.,  &  Sons,  Philadelphia,  Pa. 

BADGES. 

Allen,  James  A..  Philadelphia,  Pa. 
Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 

BEARINGS. 

Bemls  Car  Box  Co.,  Springfield,  Mass. 
Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Peckham  Motor  Truck  &  Wheel  Co.,  Kingston,  N.  Y 
Stephenson.  John,  Co.,  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Wharton,  Wm.  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

BELL  CORD. 

McClure,  Chas.  L.,  New  York. 
Schleren,  Chas.  A.,  &  Co.,  New  York. 
Smith,  J.  D.,  New  York. 


BELLS,  CAR. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Pittsburgh  Steel  Hollow  Ware  Co.,  Allegheny 
City,  Pa. 

BELTING. 

Link-Belt  Engineering  Co.,  Nlcetown,  Pa. 
Munson,  Charles,  Belting  Co.,  Chicago,  111. 
Schleren,  Chas.  A.,  &  Co.,  New  York. 
Shultz  Belting  Co.,  St.  Louis,  Mo. 

BELTING,  LEATHER  LINK. 

Shultz  Belting  Co.,  St.  Louis,  Mo. 

BENDING  MACHINES. 

Barbour,  Stock  well  Co.,  Cambrldgeport,  Mass. 
Wharton,  Wm.  Jr.,  &  Co.,  Philadelphia,  Pa. 

BLINDS. 

Brill,  J.  G„  Co.,  Philadelphia,  Pa. 
Frost  Veneer  Seating  Co.,  New  York. 
SJoberg,  J.  P.,  &  Co.,  New  York, 
Trimble,  Jas.  A.,  New  York. 

BOILER  &  PIPE  COVERINGS. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 
Keasbey,  Robert  A.,  New  York. 

BOILERS. 

Babcock  &  Wilcox,  New  York. 

Buckeye  Engine  Co.,  Salem,  O. 

Clonbrock  Steam  Boiler  Works,  Brooklyn,  N.  Y. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 

Fleming,  W.  R.  &  Co..  New  York. 

Heine  Safety  Boiler  Co.,  St.  Louis,  Mo. 

Jarvls  Engineering  Co.,  Boston,  Mass. 

Parker,  J.  W.  &  Co.,  Philadelphia,  Pa. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 

So^thwark  Foundry  &  Machine  Co.,  Philadelphia. 

Stirling  Co.,  The,  Chicago,  111. 
Wetherlll,  Robert,  &  Co.,  Chester,  Pa. 
Woodbrldge&  Turner  Engineering  Co.,  New  York. 

BOLTS,  FISH  PLATES,  ETC. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Cambria  Iron  Co,,  Philadelphia,  Pa. 
Craig,  Wm.  P.,  New  York. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Lewis  <fe  Fowler  Mfg.  Co,  Brooklyn,-N.  Y  - 


New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Ralston  &  Co., Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 


BOXES,  JOURNAL. 

Bemls  Car  Box  Co.,  Springfield,  Mass. 
Brill.  J.  G.  Co..  Philadelphia.  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland.  O. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass, 
Lewis  &  Fowler  Mrg.  Co.,  Brooklyn,  N.  Y. 
Peckham  Motor  Truck  &  Wheel  Co.,  Kingston, N.  Y 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y; 
White,  Manufacturing  Co.,  The,  New  York. 

BRAKE  HANDLES. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Fowler,  J.  W.,  Car  Co..  Ellzabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Safety  Clutch  Brake  Co.,  Philadelphia,  Pa. 
Stephenson,  Jno.  Co.,  Ld.,  New  York. 
White  Manufacturing  Co.,  New  York. 


BRAKE  RODS. 

Fowler,  J.  W..  Car  Co.,  Ellzabethport,  N.  J. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Peckham  Motor  Truck  &  Wheel  Co.,  Kingston.  N.  Y 
Stephenson.  Jno.,  Co.  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 

BRAKE  SHOES. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Peckham  Motor  Truck  &  Wheel  Co.,  Kingston,  N.  Y 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Stephenson,  Jno.,  Co.,  Ld.,New  York. 
Taylor  Electric  Truck  Co..  Troy,  N.  Y. 
Wharton,  Wm.  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 


BRAKES. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Genett  Air  Brake  Co.,  Chicago,  111. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Peckham  MotorTruck  &  Wheel  Co.,  Kingston,  N.  Y 
Safety  Clutch  Brake  Co.,  Philadelphia,  Pa. 
Stephenson,  Jno.  Co.  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 

BRAKES,  RATCHET. 

Brill  J.  G„  Co.,  Philadelphia,  Pa. 


BRAKES,  TRACK. 

Brill,  J.  G.,  Co.,  Philadelphia.  Pa. 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 

BRIDGES,  IRON. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Wrought  Iron  Bridge  Co.,  Canton.  0. 

BRIDGES,  SUSPENDED. 

Gagnler-Grlffln  Suspended  Ry.  Bridge  Co., Chicago, 

BUILDINGS,  IRON. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 
Wrought  Iron  Bridge  Co.,  Canton,  O. 


CABLE  DRIVING  MACHINERY. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The.  Cleveland,  O. 
Wharton,  Wm.  Jr.,  &  Co,,  Philadelphia,  Pa. 


CAR  LIGHTING. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 

CABLE  GRIPS. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 


CABLE  RAILWAY  PLANTS. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 


CABLE  ROADS  AND  MATERIALS. 

Conway,  M.  W.,  Brooklyn,  N.  Y. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Fowler,  Geo.  L.,  New  York. 
McCarthy,  F.  E.,  &  Co.,  Boston,  Maas. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
Washburn  &  Moen,  Mfg.  Co.,  Worcester,  Mass. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 

CABLE  YOKES, 

Johnson  Co.,  Johnstown,  Pa. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia.  Pa.. 

CABLES,  ELECTRIC  LIGHT  &  POWER 

Brlxey,  W.  R„  New  York. 
Creaghead  Engineering  Co.,  Cincinnati,  O. 
Eastern  Electric  Cable  Co.,  Boston,  Mass. 
General  Electric  Co.,  Schenectady  and  New  York 
Hablrshaw  Wire,  Yonkers,  N.  Y. 
Hill,  W.  S.,  Electric  Co.,  Boston.  Mass. 
Insulated  Electric  Light  Wires,  New  York. 
Moore,  Alfred  F..  Philadelphia,  Pa. 
New  York  Electrical  Works,  New  York. 
Okonlte  Co.  (Ltd.),  The,  New  York. 
Roebllng's,  John  A.,  Sons  Co.,  Trenton,  N.  J. 
Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 

CABLES,  ROPES. 

California  Wire  Works,  San  Francisco,  Cal. 
Cradock,  George,  &  Co.,  Wakefield,  England. 
Hazard  Manufacturing  Co.,  Wllkesbarre,  Pa. 
Roebllng's,  John  a..  Sons  Co.. Trenton,  N.  J. 
Trenton  Iron  Company,  Trenton,  N.  J. 
Walker  Manufacturing  Co.,  Cleveland,  O. 
Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 

CABLES,  TELEPHONE  &  TELEGRAPH 

Creaghead  Engineering  Co.,  Cincinnati,  O. 
Eastern  Electric  Cable  Co.,  Boston,  Mass. 
General  Electric  Co.,  Schenectady  and  New  York. 
Hablrshaw  Wire,  Yonkers,  N.  Y. 
Hill,  W.  S.,  Electric  Co.,  Boston,  Mass. 
Moore,  Alfred  F.,  Philadelphia,  Pa. 
Mosher  Electric  Co.,  Chicago,  111. 
New  York  Electrical  Works.  New  York. 
Okonlte  Co.  (Ltd.),  The,  New  York. 
Roebllng's,  John  A.,  Sons  Co.,  Trenton,  N.  J, 
Wallace  Electric  Co.,  Chicago,  111. 
Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 

CAR  CEILINGS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 

Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 

Frost  Veneer  Seating  Co.,  N.  Y. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

Stephenson,  Jno..  Co.  Ld.,  New  York. 

Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  CHANNELS. 
Cambria  Iron  Co.,  Philadelphia,  Pa. 
Johnson  Co.,  Johnstown,  Pa. 
Wharton,  We,  Jr.,  &  Co.,  Philadelphia,  Pa. 

CAR  COUPLERS. 

Fitzgerald-Van  Dorn  Co.,  The,  Lincoln,  Neb. 

CAR  CURTAINS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Burrowes,  E.  T.,  Co.,  The,  Portland,  Me 
Davis  Car  Shade  Co.,  Portland,  Me. 

CAR  GATES  dc  GUARDS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 

Pitt,  Wm.  R.,  Composite  Iron  Works,  New  York. 

CAR  LININGS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  LUMBER. 

Jackson  &  Sharp  Co.,  Wilmington,  Del. 
Wetmore,  A.  B.,  New  York. 

CAR  PANELS. 

Brill,  J.  G.,  Co.,  Philadelphia.  Pa. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co  ,  Brooklyn,  N.  Y. 
Stephenson,  Jno.,  Co.,  New  York. 
Trimble,  Jas.  A..  New  York. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  ROOFS. 

Frost  VeneerSeatlng  Co.,  New  York. 
SJoberg,  J.  P..  &  Co.,  New  York. 
Trimble,  Jas.  A.,  New  York. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  SEATS. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Frost  Veneer  Seating  Co.,  New  York. 
Hale  &  Kilburn  Mfg.  Co..  Phlla.,  New  York  and 
Chicago. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 


EDWARD  SMITH  &  CO.,  COLORS  AND  VARNISHES, 


TIMES  BUILDING, 
NEW  YORK. 


XXXIV 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.   No.  6 


Scarrltt  Furniture  Co.,  St.  Louis,  Mo. 
SJoberg,  J.  P.,  &  Co.,  New  York. 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 
Trimble.  Jas.  A..  New  York 
Veneer  Seating  &  Church  Furniture  Co.,  Brook- 
lyn. N.  Y. 
Woodman,  Joel  II.,  Hoboken,  N.  J. 

CAR  SHADES. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Burrowes,  E.  T.,  Co.,  The,  Portland,  Me. 

CAR  SIDES  AND  ENDS. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Frost  Veneer  Seating  Co.,  New  York. 
SJoberg,  J.  P.,  &  Co.,  New  York. 
Trimble,  Jas.  A.,  New  York. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

CAR  STOVES. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 

Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

CAR  TRIMMINGS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Lewls& Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Stephenson,  Jno.,  Co.,  Ld.,  New  York. 

CARBON  BRUSHES. 

General  Electric  Co.,  Schenectady  and  New  York. 

Mason  Electric  Co.,  Chicago  111. 

Ohio  Brass  Co.,  Mansfield,  O. 

Solar  Carbon  &  Manufacturing  Co. ,  Pittsburgh,  Pa. 

CARBONS. 

Solar  Carbon  &  Manufacturing  Co.,  Pittsburgh,  Pa. 

CARRIAGES. 

Brlggs  Carriage  Co..  Amesbury,  Mass. 

CARS,  NEW. 

American  Car  Co.,  St.  Louis,  Mo. 
Barney  &  Smith  Car  Co.,  Dayton,  O 
Blackwell,  Robert  W.,  London,  England. 
Brlggs  Carriage  Co. ,  Amesbury,  Mass. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Brownell  Car  Co.,  St.  Louis,  Mo. 
Ellis  Car  Co.  Amesbury,  Mass. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 
Gilbert  car  Co.,  Troy,  N.  Y. 
Jackson  &  Sharp  Co.,  Wilmington,  Del. 
Jewett  Car  Co.,  Jewett,  O. 
Jones.  J.  M.,  Sons,  West  Troy,  N.  Y. 
Kuhlman,  G.  C,  Co.,  Cleveland,  O. 
Laclede  Car  Co.,  St.  Louis,  Mo. 
Lewis  <£  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y 
Morse,  C.  D.,  Car  Mfg.  Co.,  Mlllbury.  Mass. 
New  Castle  Car  Manufacturing  Co.,  New  Castle, 
Pa 

New  York  Equipment  Co.,  New  York. 

Newburyport  Car  Mfg.  Co.,Newburyport,  Mass. 

Pullman's  Palace  Car  Co.,  Chicago,  111. 

Ralston  &  Co.,  Philadelphia,  Pa. 

Steel  Kail  Supply  Co.,  The,  New  York. 

Stephenson,  John,  Co.,  Ld.,  New  York. 

St.  Louis  Car  Co.,  St.  Louis,  Mo. 

Trimble.  James  A.,  New  York. 

Woodbrldge  &  Turner  Engineering  Co.,  New  York. 

CARS,  SECOND  HAND. 

Hlrsch,  L.  K.,  Chicago,  I1L 

New  York  Equipment  Co.,  New  York. 

Ralston  &  Co.,  Philadelphia,  Pa. 

Steel  Rail  supply  Co.,  The,  New  York. 

Third  Ave.  R.  K.  Co.,  New  York. 

Thursby,  James  E.,  New  Y'ork. 

West  End  Street  Railway  Co.,  Boston,  Mass. 


CASTINGS. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Foundry  &  Machine  Co.,  Brooklyn,  N.  Y. 
Fulton  Truck  <£  Foundry  Co.,  Cleveland,  O. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Ralston  &  Co.,  Philadelphia,  Pa. 
Shrlver,  T.,  &  Co.,  New  York. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa 
White  Manufacturing  Co.,  The,  New  York. 
Wlllcox,  E.  B.,  Brooklyn,  N.  Y. 

CASTINGS  (SPECIAL),  FOR  WATER  AND 
GAS. 

Floyd,  James  R.  &  Sons,  New  York. 
CHAIRS. 

Barbour,  Stock  well  Co.,  Catnbrldgeport,  Mass 
Burnhain  &  Duggan  Railway  Appliance  Co.,  Bos- 
ton, Mass. 
Johnson  Co.,  Johnstown,  Pa. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Steel  Ball  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  1'a. 

CHIMNEY  S,  STEEL.  PLATE. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla., Pa. 

COMMUTATOR  BARS. 

Billings  &  Spencer  Co.,  Hartford.  Conn. 

General  Electric  Co.,  Schenectady  and  New  York. 
Ohio  Brass  Co.,  Mansfield,  O. 

COMPRESSORS. 
PhUadelphla  Engineering  Works  (Ltd.),  Phlla.,  Pa 


CONDENSERS. 

Philadelphia  Engineering  Works  (Lid  ),  Phlla.,  Pa 
Deane  Steam  Pump  Co.,  liolyoku,  Mass. 
Davidson,  M.  T.,  Brooklyn.  N.  Y. 
Wheeler  Condenser* Engineering  Co.,  New  York. 

CONDUCTORS'  CAPS. 

Brill  J.  G.,  Co.,  Philadelphia,  Pa. 

French,  S.  A.,  New  York. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y 

CONTRACTORS. 

Ashley,  Frank  M.,  New  York. 

Bickford.  J.  H.,  Salem,  Mass. 

Cleveland  Construction  Co.,  Akron,  O. 

complete  Electric  Construction  Co.,  New  York. 

Comstock,  The  Louis  K.,Co.,  Chicago,  111. 

Conway,  M.  W.,  Brooklyn,  N.  Y. 

Craig,  Wm.  P.,  East  Orange,  N.  J. 

Creaghead  Engineering  Co.,  The,  Cincinnati,  O. 

Davis,  Lewis  K.,  New  York. 

Dick,  Kerr  &  Co.,  London,  England. 

Electric  Railway  Equipment  Co.,  Cincinnati,  O. 

Electrical  &  Mechanical  Engineering  &  Trading 
Co.,  New  York. 

Field,  C.  J.,  New  York. 

Fowler,  Geo.  L.,  New  York. 

Hall,  J.  P.,  New  York. 

Hampson,  Edw.  P.,  &  Co.,  New  York. 

Hutchinson,  A.  J.,  New  York. 

Huxley  &  Hoffman,  Boston,  Mass. 

Lane  s,  Bodley  Co.,  The,  Cincinnati,  O. 

Leonard.  H.  Ward,  &  Co.,  New  York. 

Livingston.Chas.  Ludlow.  Pittsburgh,  Pa. 

Loss,  C.  E.,  &  Co.,  Chicago,  111. 

McCarthy,  F.  E.,  &  Co.,  Boston,  Mass. 

McNally,  Thomas,  Pittsburgh  &  Indianapolis. 

Mailloux,  C.  O  ,  New  York. 

Meyer,  Julius,  New  York. 

Murray,  J.  I).,  New  Brunswick,  N.  J. 

Neftel,  O'Connor  &  Co.,  Incorp.,  New  York. 

Parker,  J.W.&  Co.,  Philadelphia,  Pa. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 

Pepper  &  Register,  Philadelphia,  Pa. 

Ralston  &  Co.,  PhUadelphla,  Pa. 

Reed  &  McKibbln,  New  York. 

Smith,  Thos.  G.,  Jr,  Cincinnati,  O. 

Stern  &  Silverman,  Philadelphia,  Pa. 

Wakefield  electrical  Engineering  Co.,  Philadel- 
phia, Pa. 

Westlnghouse,  Church,  Kerr  &  Co.,  New  York. 
Westlnghouse  Elec.  &  Mfg.  Co.,  Pittsburgh,  Pa. 
Whlte-crosby  Co..  Baltimore,  Md. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 
Yeats  EDglneerlng  Co.,  Chicago,  HI. 

CONVEYORS,  COAL  AND  ASHES. 

Hunt,  C.  W.,  Co.,  New  York. 

Link- Belt  Engineering  Co.,  Nlcetown,  Pa. 

CRANES,  TRAVELING. 

Box,  Alfred,  Philadelphia,  Pa. 
Harrington,  Edwin,  Son  &  Co.,  Incorporated,  Phil- 
adelphia, Pa. 
Phoenix  iron  Works,  Cleveland,  O. 
Shrlver,  T.,  &  Co.,  New  York. 


CROSSINGS,  FROGS  AND  SWITCHES. 

Barbour,  Stockwell  Co.,  Cambridgeport,  Mass. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Floyd,  James  R.,  &  Sons,  New  York. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn.  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co..  The,  New  'i  ork. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  Y'ork. 

CURVED  RAILS. 

Barbour,  Stockwell  Co.,  Cambridgeport,  Mass. 
Craig,  Wm.  P.,  East  Orange,  N.  J. 
Floyd,  James  R.,  &  Sons,  New  York. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Lewis  «  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co..  New  York. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.  Jr., &Co.,  Philadelphia,  Pa. 

DETECTIVE  SERVICE. 

National  Railroad  Detective  Agency,  Newark,  N.  J. 
Reliable  Detective  Agency,  The,  New  York. 
Thlel's  Detective  Service,  New  York. 


DERMAGLUTINE. 

Groetzlnger,  A.,  &  Sons,  Allegheny,  Pa, 


DROP  FORCINGS. 

Billings  &  Spencer  Co.,  Hartford,  Conn. 
Strleby  &  Foote,  Newark,  N.  J. 


ECONOMIZERS. 

Brightman  Stoker  Co.,  The,  Cleveland,  O. 
Fuel  Economizer  Co.,  The,  Matteawan,  N.  Y. 


ELECTRIC  RAILWAYS. 

Bickford,  J.  H.,  Salem,  Mass. 
Cleveland  Construction  Co.,  Akron,  O. 
Complete  Electric  Construction  Co.,  New  York. 
Comstock,  The  Louis  K.,  Co.,  Chicago,  Bl. 
Creaghead  Engineering  Co.,  Cincinnati,  o. 
Dick,  Kerr  &  Co.,  London,  Eng. 
General  Electric  Co.,  Schenectady  and  New  York. 
McCarthy,  F.  E.,  &  Co.,  Boston,  Mass. 


McNally,  Thomas,  Pittsburgh  &  Indianapolis. 
Murray,  J.  D.,  New  Brunswick,  N.  J. 
Neftel,  O'Connor  &  Co.,  incorporated.  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Ralston  s,  Co.,  Philadelphia,  Pa. 
Reed  &  McKibbln,  New  York. 
Smith,  Thos.  G.,  Jr.,  Cincinnati,  O. 
Wakefield  Electrical  Engineering  Co.,  Philadel- 
phia, Pa. 

Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White-Crosby  Co.,  Baltimore,  Md. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 
Yeats  Engineering  Co.,  Chicago,  111. 


ELECTRICAL,  INSTRUMENTS. 

General  Electric  Co..  Schenectady  and  New  York. 
Weston  Electrical  Instrument  Co.,  Newark,  N.J. 
Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 


ELECTRICAL  SUPPLIES 

Anderson,  A.  &  J.  M.,  Boston,  Mass. 

Billings  &  Spencer  Co.,  Hartford,  Conn. 

Blackwell,  Robert  W.,  London,  England. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 

Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 

Dick,  Kerr  &  Co.,  London,  Eng. 

Dudley,  Julius  T.,  &  Co.,  New  York. 

Eastern  Electric  Cable  Co.,  Boston,  Mass. 

Eddy  Electric  Manufacturing  Co.,  Windsor,  C  nn. 

Electric  Railway  Equipment  Co.,  Cincinnati  O. 

Flberite  Co.,  The,  Mechanicvilie,  N.  Y. 

General  Electric  Co.,  Schenectady  and  New  York. 

Glenwood  Works,  Yonkers,  N.  Y. 

Groetzlnger.  A.  &  Sons,  Allegheny,  Pa. 

Hill,  W.  S.,  Electric  Co.,  Boston,  Mass. 

Hubley  Manufacturing  Co.,  Lancaster,  Pa. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 

Mason  Electric  Co.,  Chicago.  111. 

Moore,  Alfred  F.,  Philadelphia,  Pa. 

Mosher  Electric  Co.,  Chicago. 

Neftel,  O'Connor  &  Co  ,  Incorporated.  New  York. 

New  York  Electrical  Works,  New  York. 

New  York  Equipment  Co.,  New  York. 

Ohio  Brass  Co.,  Mansfield,  O. 

Okonite  Co.  (Ltd.),  The.  New  York. 

Partridge,  Arthur  S.,  St.  Louis,  Mo. 

Ralston  &  Co.,  Philadelphia,  Pa. 

Rumrlll,  Charles  M.,  &  Bro.,  New  York. 

Solar  Carbon  &  Mfg. Co.,  Pittsburgh,  .'a. 

Standard  Paint  Co.,  New  York. 

Steel  Motor  Co.,  The,  Cleveland,  O. 

United  Columbian  Electric  Co.,  New  York. 

Van  Nuis,  C.  S.,  New  York, 

Wales  Manufacturing  Co.,  Syracuse.  N.  Y. 

Wallace  Electric  Co.,  Chicago,  111. 

Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 

Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgn,  Pa. 

Weston  Electrical  Instrument  Co.,  Newark,  N.J. 

Woodrldge  &  Turner  Engineering  Co,,  New  York. 


ELECTROTYPING. 

Field  &  Seattle,  New  York. 


ELEVATORS. 

Link-Belt  Engineering  Co.,  Nlcetown,  Pa. 
Morse,  Williams  &  Co.,  Philadelphia,  Pa. 


ENGINEERS,  ELECTRICAL. 

Anthony,  W.  A.,  Vineland,  N.  J. 
Arnold,  B.  J.,  Chicago,  ill. 
Ashley,  Frank  M..  New  York. 
Bickford,  J.  EL,  Salem,  Mass. 
Blackwell,  Robert  W.,  London,  England- 
Cleveland  Construction  Co  ,  Akron,  O. 
Complete  Electric  Construction  Co.,  New  York. 
Comstock,  The  Louis  K.,  Co.,  Chicago,  111. 
Creaghead  Engineering  Co.,  Cincinnati,  O. 
Davis,  Lewis  K.,  New  York. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Electrical  &  Mechanical  Engineering  &  Trading 

Co.,  New  York. 
Field,  C.  J.,  New  York. 

General  Electric  Co.,  Schenectady  and  New  York. 
Hall,  J.  P.,  New  York. 
Higglns,  Edward  E.,  New  York. 
Hutchinson.  A.  J.,  New  York. 
McCarthy,  F.  E.,  &  Co.,  Boston,  Mass. 
Leonard,  H.  Ward,  &  Co.,  New  York. 
Livingston,  Chas.  Ludlow.,  Pittsburgh,  Pa. 
Mailloux,  C.  O.,  New  York. 
Malochee,  H.  J.,  New  Orleans,  La. 
Meyer,  Julius,  New  York. 
Murray,  J.  D.,  New  Brunswick,  N.  J. 
Neitel,  O'Connor  &  Co.,  Incorporated,  New  York. 
Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa. 
Pepper  &  Register,  Philadelphia,  Pa. 
Ralston  &  Co.,  Philadelphia,  Pa. 
Reed  &  McKibbln,  New  York. 
Siemens  &  Halske  Electric  Co.  of  Amerlca.Chlcago 
Smith,  Thos.  G.,  Jr.,  Cincinnati,  O. 
Stern  &  Silverman,  Philadelphia,  Pa. 
Thayer,  William  C,  Cleveland,  O. 
Van  Nuls,  C.  S.,  New  York. 
Wakefield  Electrical  Engineering  Co.,  Philadel- 
phia, Pa. 

Walker  Manufacturing  Co.,  Cleveland,  O. 
White-Crosby  Co.,  Baltimore,  Md. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 
Yeats  Engineering  Co.,  Chicago,  III. 


ENGINEERS,  MECHANICAL. 

Ashley,  Frank  M.,  New  York. 

Bickford,  J.  H.,  Salem,  Mass. 

Colby,  C.B.  &  W.  H.,  Philadelphia,  Pa. 

Dick,  Kerr  &  Co.,  London,  Eng. 

Electrical  &  Mechanical  Engineering  &  Trading 

Co.,  New  York. 
Fowler,  Geo.  L.,  New  York 
Hampson,  Edw.  P.,  &  Co.,  New  York. 

GLENWOOD  WORKS, 
YQNKERS,  N.  Y. 
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Hutchinson,  A.  J.,  New  York. 

Lane  &  Bodley  Co.,  The,  Cincinnati,  O. 

McCarthy,  F.  E.,  &  Co.,  Boston,  Mass. 

Meyer,  Julius,  New  York. 

Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa. 

Pepper  &  Register,  Philadelphia.  Pa. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 

Shook,  Anderson  Mfg.  Co.,  Pittsburgh,  Pa. 

Smith,  Thos.  G.,  Jr.,  Cincinnati,  o. 

Walker  Manufacturing  Co..  The,  Cleveland,  O. 

Westlnghouse,  Church,  Kerr  &  Co.,  New  York. 

Wheeler  condenser  &  Engineering  Co.,  New  York. 

Woodbrldge  &  Turner  Engineering  Co.,  New  York. 

Yeats  Engineering  Co.,  Chicago,  111. 

ENGINEERS'  SETS. 
Wllmot  &  Hobos,  New  York,  and  Bridgeport,  Conn 

ENGINES. 

Allls,  The  Edward  P.  Co.,  Milwaukee.  Wis. 
Altoona  Manufacturing  Co.,  Altoona,  Pa. 
Ames  Iron  Works,  Oswego,  N.  Y. 
Ball  &  Wood  Co.,  The,  New  York. 
Ball  Engine  Co..  Erie,  Pa. 
Bates  Machine  Co.,  Joltet,  111. 
Buckeye  Engine  Co.,  Salem.  O. 
Cooper.  C.  &  G.,  &  Co..  Mt.  Vernon,  O. 
Currier,  Mayo  &  Co.,  Boston,  Mass. 
Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Flshktll  Landing  Machine  co. ,  Ftsbklll-on-Hudson 
Fleming,  W.  R.  &  Co.,  New  York. 
Hampson,  Edw.  P.  &  Co.,  New  York. 
Harrlsburg  Foundry  &  Machine  Co.,  Harrlsb'g,  Pa. 
Hoffman  &  Billings  Mfg.  Co.,  Milwaukee,  Wis. 
Hooven,  Owens  &  Rentschler.  Hamilton,  O. 
Ide,  A.  L.,  &  Son,  Springfield,  111. 
"  L.  P.  &  D."  Transmitter  Co.,  Montpeller,  Vt. 
Lane  &  Bodley  Co.,  The,  Cincinnati.  O. 
McEwen,  J.  H.,  Mfg.  Co.,  Rldgway,  Pa. 
Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Otto  Gas  Engine  works,  Philadelphia,  Pa. 
Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa. 
Phoenix  Iron  Works,  Cleveland,  O. 
Phoenix  Iron  Works  Co.,  Meadvllle,  Pa. 
Pierce  &  Miller  Engineering  Co.,  New  York. 
Southwark  Foundry*  Machine  Co.,  Phlla..  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
Westlnghouse,  Church,  Kerr  &  Co.,  New  York. 
Wetherlll,  Robert.  &  Co.,  Chester,  Pa. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 

ENGINES,  BLOWING. 

Philadelphia  Engineering  Works  (Ltd.),  Phila.,  Pa 

ENGINES,  HOISTING. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

ENGRAVING. 

Field  &  Beattle,  New  York. 

EYE  BOLTS. 

Billings  &  Spencer  Co.,  Hartford.  Conn. 
Creaghead  Engineering  Co.,  Cincinnati,  O. 

FANS.  STEAM. 

Buffalo  Forge  Co.,  Buffalo,  N.  Y. 
Sturtevant,  B.  F.,  &  Co.,  Boston,  Mass. 

FARE  BOXES. 

Brill,  J.  G.  Co..  Philadelphia,  Pa. 
Brownell  Car  Co.,  St.  Louis,  Mo. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Stephenson,  John,  Co.,  Ld.,New  York. 
Wales  Manufacturing  Co.,  Syracuse,  N  Y. 

FARE  COLLECTORS. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

FARE  REGISTERS. 

Ames  Register  Co.,  Boston,  Mass. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 

Fowler,  J.  W.,  Car  Co.,  Ellzabethport,  N.  J. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

Meaker  Mfg.  Co.,  Chicago,  111. 

New  Haven  Car  Register  Co.,  New  Haven,  Conn. 

Railway  Register  Mfg.  Co.,  New  York. 

St.  Louis  Car  Co.,  St.  Louis, Mo. 

St.  Louis  Register  Co.,  St.  Louis,  Mo. 

Sterling  Supply  &  Manufacturing  Co.,  New  York. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 

FEED  WATER  HEATERS. 

Fuel  Economizer  Co.,  The,  Matteawan,  N.  Y. 
Goubert  Manufacturing  Co.,  The,  New  York. 
Hoppes  Manufacturing  Co. ,  Springfield,  O. 
Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa 
Webster,  Warren,  &  Co.,  Camden,  N.  J. 

FEED  WATER  PURIFIERS  (Live  Steam). 

Davis,  L  B.,  &  Son,  Hartford.  Conn. 
Goubert  Manufacturing  Co.,  New  York. 
Hoppes  Manufacturing  Co.,  Springfield,  O. 
Webster,  Warren,  &  Co.,  Camden,  N.  J. 

FENDERS  AND  GUARDS. 

Clarke,  F.  H.,  Springfield,  O. 
Crawford,  R.  A.,  Mfg.  Co.,  Pittsburgh,  Pa. 
Field  Life  Guard  Co.,  Providence,  R.  I. 
Foster  Aulomatlc  Safety  Ouard  Co.,  New  York. 
Leonhardt  Pneumatic  Safety  Car  Fender  Co.,  Bal- 
timore, Md. 
Pflnggt,  Louis,  Boston,  Mass. 

FIBRE  CONDUIT. 

Fibre  Conduit  Co.,  New  York- 
FORGINGS. 

Dorner  &  Dutton  Mfg.  Co.  Cleveland,  O. 


FRICTION  CLUTCHES  AND  COUPLINGS. 

Falls  Rivet  &  Machine  Co..  Cuyahoga  Falls,  O. 
Lake,  J.  H.  &  D.,  Co.,  Masslllon,  O. 
Walker  Manufacturing  Co.,  Cleveland,  O. 

FURNACES. 

Fleming,  W.  R.,  &  Co.,  New  York. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa 

GEARING. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
General  Electric  Co.,  Schenectady  and  New  York. 
Groetzlnger,  A.  &  Sons,  Allegheny,  Pa. 
Horsburgh  &  Scott,  Cleveland,  O. 
Mertea,  A.,  Manufacturing  Co.,  Allegheny,  Pa. 
New  Process  Raw  Hide  Co.,  The,  Syracuse,  N.  Y. 
Nuttall,  R.  D.  Co.,  Allegheny,  Pa. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Shrlver,  T.,  &.  Co.  New  York. 
Steel  Motor  Co.,  The,  Cleveland,  O. 
Walker  Manufacturing  Co..  The,  Cleveland,  O. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 

GENERATORS. 

Complete  Electric  Construction  Co.,  New  York. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 

Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 

Eddy  Electric  Mfg  Co..  Windsor,  conn. 

General  Electric  Co.,  Schenectady  and  New  York. 

Hill.  W.  S.,  Electric  Co.,  Boston,  Mass. 

Mosher  Electric  Co.,  Chicago,  111. 

New  Y'ork  Equipment  Co.,  New  York. 

Siemens  &  Halske  Electric  Co.  of  America, Chicago 

Steel  Motor  Co.,  The,  Cleveland,  O. 

United  Columbian  Electric  Co.,  New  York. 

Walker  Manufacturing  Co.,  Clevelaud,  O. 

Wallace  Electric  Co.,  Chicago,  111. 

Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 

GONGS,  CABLE  AND  CAR. 

Bevln  Bros.  Manufacturing  Co.,  East  Hampton. 
Conn. 

Brill,  J.  G.,  Co.,  Philadelphia.  Pa. 

Fowler,  J.  W.,  Car  Co..  Ellzabethport,  N.  J. 

Johnson  Electric  Co.,  Cleveland,  O. 

Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 

New  York  Equipment  Co.,  New  Y'ork. 

Pittsburgh  Steel  Hollow  Ware  Co.,  Allegheny,  Pa. 

GRATE  BARS,  SECTIONAL. 

Tupper,  W.  W.,  &  Co.,  New  York. 

GRATES,  SECTIONAL. 

Tupper,  W.  W.,  &  Co.,  New  York. 

GRIP  DIES. 

Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Walker  Manufacturing  Co.,  The,  Cleveland,  u. 

GRIPS. 

Pennsylvania  Iron  Works  Co..  Philadelphia,  Pa. 

GUTTERS. 

Barbour,  Stockwell  Co..  Cambrldgeport,  Mass. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Wharton,  Wm,.  Jr.,  &  Co.,  Philadelphia, Pa. 

HEADLIGHTS. 

Brill,  J.  G  .,  Co.,  Philadelphia,  Pa. 

Changeable  Elec.  Hdlight  Co.,  The,  Syracuse, N.Y. 

New  York  Equipment  Co.,  New  York. 

Ohio  Brass  Co.,  Mansfield,  O. 

Rumrlll,  Charles  M„  &  Bro.,  New  York. 

Smith,  J.  D„  New  York. 

Wales  Manufacturing  Co.,  Syracuse,  N,  Y. 

Wheeler  Reflector  Co.,  Boston,  Mass. 

HEATERS,  CAR. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Central  Electric  Heating  Co.,  New  York. 
Consolidated  Car  Heating  Co.,  Albany,  N.  Y. 
Fowler,  J.  W.,  Car  Co.,  Ellzabethport.  N.  J. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Safety  Car  Heating  &  Lighting  Co.,  New  York. 
Sterling  Supply  Co.,  New  York. 

HEATERS,  ELECTRIC. 

Brill,  J.  G.,  Co.,  Philadelphia.  Pa. 
Central  Electric  Heating  Co.,  New  York. 
Consolidated  Car  Heating  Co.,  Albany,  N.  Y. 

HYDRAULIC  JACKS. 

Schaffer,  The  J.  T.,  Mfg.  Co.,  Rochester,  N.  Y. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
Watson  &  Stlllman,  New  York. 

INDICATORS. 

Hlne  &  Robertson,  New  York. 
Ohio  Brass  Co.,  Mansfleld,  O. 

INSPECTORS. 

Colby,  C.  B.  &  W.  e.,  Philadelphia,  Pa. 
INSULATORS. 

Anderson,  A.  &  J.  M.,  Boston,  Mass. 
Blackwell,  Robert  W.,  London,  Enigand. 
Burnham  &  Duggan  Railway  Appliance  Co.,  Bos 
ton,  Mass. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 
Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 
Delaware  Hard  Fibre  Co.,  Wilmington,  Del. 
Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Fiberlte  Co.,  The,  Mechanlcvllle,  N.  Y. 
Fibre  Conduit  Co.,  New  York. 
General  Electric  Co.,  Schenectady  and  New  York. 
Hammond  Cleat  &  Insulator  Co.,  Boston,  Mass, 
Johns,  H.  W.,  Manufacturing  Co.,  New  York. 
Mason  Electric  Co.,  Chicago,  111. 
Mosher  Electric  Co.,  Chicago,  111. 
Ohio  Brass  Co.,  Mansfield,  O. 


Rumrlll,  Charles  M.,  &  Bro.,  New  York. 
Standard  Paint  Co.,  New  York. 
Steel  Motor  Co.,  The,  Cleveland,  O. 
Wales  Manufacturing  Co..  Syracuse,  N.  Y. 
Wallace  Electric  Co.,  Chicago,  111. 
Walworth  Mfg.  Co.,  Boston,  Mass. 

INSULATORS,  MICA. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 
Johns,  H.  W.,  Manufacturing  Co.,  New  York. 

IRON  STRUCTURAL  WORK. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 

KNEES  AND  OTHER  TRACK  CASTINGS. 

Barbour,  Stockwell  Co..  Cambrldgeport,  Mass. 
Craig.  Wm.  P.,  New  York. 
Dorner  &  Dutton  Mfg.  Co..  Cleveland,  O. 
Floyd,  James  R.,  &  Sons.  New  York. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co..  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 

LAMPS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 

Lewis  &  Fowler  Mfer.  Co.,  Brooklyn,  N.  Y. 

Smith,  J.  D.,  New  York. 

Stephenson,  John,  Co.,  Ltd.,  New  York. 

Wheeler  Reflector  Co.,  Washington,  D.  C. 

Wllmot  &Hobbs,  New  York,  and  Bridgeport,  Conn. 

LAMPS,  ELECTRIC. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 
General  Electric  Co.,  Schenectady  and  New  York. 
General  Incandescent  Arc  Light  Co.,  New  York. 
Mosher  Electric  Co.,  Chicago,  111. 
Wallace  Electric  Co.,  Chicago,  111. 
Wheeler  Reflector  Co.,  Boston,  Mass. 

LAW. 

Eppley.  Francis  M.,  New  York. 

LIGHTNING  ARRESTERS. 

General  Electric  Co.,  Schenectady  and  New  Y'ork. 
Hill,  W.  s..  Electric  Co.,  Boston,  Mass. 
Mason  Electric  Co.,  Chicago,  111. 
Ohio  Brass  Co.,  Mansfield,  0. 
Van  Nuls,  C.  S.,  New  York. 

LOCK  NUTS. 

Young  Lock  Nut  Co.,  New  York. 

LOCOMOTIVES. 

Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 

LUBRICANTS. 

Dixon,  Joseph,  Crucible  Co.,  Jersey  City,  N.  J. 
Wadhams  Oil  &  Grease  Co.,  Milwaukee,  Wis. 

LUMBER,  CAR  BUILDERS'. 

Rankin,  W.  L.,  &  Bro.,  Latta,  S.  C 
Wetmore,  A.  B.,  New  York. 

MACHINE  TOOLS 

Garvin  Machine  Co.,  New  York. 
Harrington,  Edwin,  Son  &  Co.,  Incorporated,  Phil- 
adelphia, Pa. 
Lodge  &  Davis  Machine  Tool  Co.,  Cincinnati,  O. 
Ralston  &  Co.,  Philadelphia,  Pa. 
Schaffer,  The  J.  T.,  Mfg.  Co.,  Rochester,  N.  Y. 

MAGNESIA  SECTIONAL  COVERINGS. 

Keasbey,  Robert  A.,  New  Y'ork. 

MAGNETIC  CUT-OUTS. 

General  Electric  Co.,  Schenectady  and  New  York. 

MATTING,  WOOD. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Lewis,  Samuel,  Brooklyn,  N.  Y. 

MEDBERY  INSULATION. 

Flberite  Co.,  The,  Mechanlcvllle,  N.  Y. 

METERS,  ELECTRIC. 

General  Electric  Co.,  Schenectady  and  New  York. 

MICA. 

Munsell,  Eugene,  New  York. 

MOTORS,  ELECTRIC. 

Complete  Electric  Construction  Co.,  New  York 

Creaghead  Engineering  Co  ,  Cincinnati,  O. 

Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 

Eddy  Electric  Manufacturing  co.,  Windsor,  Conn. 

General  Electric  Co.,  Schenectady  and  New  York. 

Hill,  W.  S.,  Electric  Co.,  Boston,  Mass. 

Mason  Electric  Co.,  Chicago,  ill. 

Mosher  Electric  Co.,  Chicago,  111. 

New  York  Equipment  Co.,  New  York. 

Siemens  &  Halske  Electric  Co.  of  Amerlca.Chlcago 

Steel  Motor  Co.,  The,  Cleveland,  O. 

United  Columbian  Electric  Co.,  New  York. 

Walker  Manufacturing  Co.,  Cleveland,  O. 

Wallace  Electric  Co.,  Chicago,  111. 

Warfleld,  Louis,  Detroit,  Mich. 

Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 

Woodbrldge  &  Turner  Engineering  Co.,  New  York. 

OFFICE  SPECIALTIES. 

Office  Specialty  Manufacturing  Co.,  New  York. 

OILERS. 

Wllmot  &  Hobbs,  Manufacturing  Co.,  New  York, 
and  Bridgeport,  Conn. 
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PAINT,  GRAPHITE. 

Dixon,  Joseph,  Crucible  Co.,  Jersey  City,  N.  J. 


PAINT,  PRESERVATIVE,  FOR  IRON. 

Standard  Paint  Co.,  New  York. 


PAINTS. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 
Valentine  &  Co.,  New  York. 


PATENT  SOLICITORS,  ETC. 

Rosenbaum,  Wm.  A.,  New  York. 
Ruff,  W.  H.,  Washington,  D.  C. 


PEDESTALS. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Fowler,  J.  W.,  &  Co.,  EHzabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y., 
Stephenson,  John,  Co.,  Ld.,  New  York 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 


PERFORATED  METALS. 

Mundt  &  Sons,  New  York. 


PHOSPHOR  BRONZE. 

Phosphor  Bronze  Smelting  Co.,  Philadelphia,  Pa. 


PINIONS,  METALLIC. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Dorner  &  Dutton  Manufacturing  Co.,  Cleveland,  O. 
Eleclrlc  Railway  Equipment  Co.  Cincinnati,  O. 
General  Electric  Co.,  Schenectady  and  isew  York. 
Ilorsburgh  &  Scott,  Cleveland,  O. 
Mertes,  A.,  Manufacturing  Co.,  Allegheny,  Pa, 
Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 
Pennsylvania  Iron  Works,  Philadelphia.  Pa. 
Steel  Motor  Co.,  The,  Cleveland,  O. 
Walker  Manufacturing  Co.,  Cleveland,  O. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 


PIPES. 

Shook,  Anderson  Mfg.  Co.,  Pittsburgh,  Pa, 


POLE  BRACKETS. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 
Ohio  Brass  Co.,  Mansfield,  O. 
Simmons,  John,  Co.,  New  York. 


POLES,  METAL. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 

Blackwell,  Robert  W.,  London,  England. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 

Electric  Railway  Equipment  Co.,  Cincinnati,  O. 

Morris,  Tasker  &  Co.,  Philadelphia,  Pa. 

Neftel,  O'Connor*  Co.,  Incorporated,  New  York. 

New  York  Electrical  Works,  New  York. 

New  York  Equipment  Co.,  New  York. 

Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 

Ohio  Brass  Co.,  Mansfield,  O. 

Partridge,  Arthur  S.,  St.  Louis,  Mo. 

Ralston  &  Co.,  Philadelphia,  Pa. 

Simmons,  John,  Co.,  New  York. 

Wrought  Iron  Bridge  Co.,  Canton,  O. 


POLES,  WOODEN. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 

Hallowell,  Ell  B.  &  Co.,  Philadelphia,  Pa. 

Loud,  H.  W.,  &  Sons  Lumber  Co.,  Au  Sable,  Mich. 

New  York  Equipment  Co.,  New  York. 

Nuttall,  R.  D.,  Co.,  Allegheny,  Pa. 

Ohio  Brass  Co.,  Mansfield,  O. 

Ralston  &  Co.,  Philadelphia,  Pa. 

Rankin,  W.  L.,  &  Bro  ,  Latta,  S.  C. 

White-Crosby  Co.,  Baltimore,  Md. 


POWER  TRANSMISSION. 

General  Electric  Co.,  Schenectady  and  New  York. 
"L.  P.  &  D."  Transmitter  Co.,  Montpeller,  Vt. 
Link-Belt  Engineering  Co.,  Nlcetown,  Pa. 
Walker  Manufacturing  Co.,  Cleveland,  O. 
Washburn  &  Moen,  Mfg.  Co.,  Worcester,  Mass. 


PRESSES,  COPYING. 
Shrlver,  T.  &  Co.,  New  York. 


PRESSES,  LEVER,  HYDRAULIC,  ETC. 

Schaffer,  J.  T.,  Manufacturing  Co.,  Rochester,  N.  Y. 
Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
Watson  &  Stlllman,  New  York. 


PRESSES,  WHEEL. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Hathaway,  Alfred  G.,  Cleveland,  O. 
Schaffer,  J.  T.,  Manufacturing  Co.,  Rochester.N.Y. 
Watson  &  Stlllman,  New  York. 


PULLEYS. 

"L.  P.  &  D."  Transmitter  Co.,  Montpeller,  Vt. 


Lane  &  Bodley  Co.,  The,  Cincinnati,  O. 

Shriver,  T.,  &  Co.,  New  York. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

PULLEYS,  CABLE. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 

PUMPS. 

Davidson,  M.  T.,  Brooklyn. 
Deane  Steam  Pump  Co.,  Holyoke,  Mass. 
Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Schaffer,  J.  T.,  Manufacturing  Co.,  Rochester,N.Y. 
Shook,  Anderson  Mfg.  Co.,  Pittsburgh,  Pa. 
Southwark  Foundry  &  Machine  Co.,  Philadelphia, 
Pa. 

Walker  Manufacturing  Co..  The,  Cleveland,  O. 
Wheeler  Condenser  &  Engineering  Co.,  New  York. 

RAIL  BONDS. 

Car  Equipment  Co.,  Philadelphia,  Pa. 

Electrical  &  Mechanical  Engineering  &  Trading 

Co.,  New  York. 
General  Electric  Co.,  Schenectady  and  New  York. 
Kelthley,  H.  R.,  Chicago,  111. 
New  York  Electrical  Works,  New  York. 
New  York  Equipment  Co.,  New  York. 
Ohio  Brass  Co.,  Mansfield,  O. 
Rumrill,  Charles  M.,  &  Bro.,  New  York. 

RAIL  JOINTS. 

American  Rail  Joint  Co.,  Marion,  Ind. 
Cambria  Iron  Co.,  Philadelphia.  Pa. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Wharton,  Wm  Jr.  &  Co.,  Philadelphia,  Pa. 

RAILS,  GIRDER. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Harrington,  Robinson  &  Co.,  Boston.  Mass. 
Hlrsch,  L.  K.,  Chicago,  111. 
Lewis  &  Fowler  Girder  Rail  Co.  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Ralston  &  Co. ,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton.  Wm..  Jr.,  &  Co.,  Philadelphia,  Pa. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 

RAILS,  SECOND  HAND. 

Hlrsch,  L.  K.,  Chicago,  111. 

New  York  Equipment  Co.,  New  York. 

Ralston  &  Co.,  Philadelphia,  Pa. 


KAILS,  TURNOUTS,  CURVES,  ETC. 

Barbour,  Stockwell  Co.,  Cambrldgeport,  Mass. 
Cambria  Iron  Co.,  Philadelphia,  Pa. 
Craig,  Wm.  P.,  East  Orange,  N.  Y. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Hlrsch,  L.  K.,  Chicago,  111. 
Lewis  &  Fowler  Girder  Rail  Co.,  Brooklyn,  N.  Y. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  York. 
Pennsylvania  Iron  Works  Co.,  Philadelphia,  Pa. 
Ralston  &  Co.,  Philadelphia,  Pa. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton.  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 


RAILWAY  ADVERTISING. 

U.  S.  Steam  &  Street  Railway  Advertising  Co. 
New  York  and  Boston. 


RAILWAY  FEED  WIRES. 

Brlxey.  W.  R„  New  York. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 

Curtis  Electric  Mfg.  Co. ,  Jersey  City.  N.  J. 

General  Electric  Co.,  Schenectady  and  New  York. 

Eastern  Electric  Cable  Co.,  Boston,  Mass. 

Electric  Railway  Equipment  Co.,  Cincinnati,  O. 

Hablrshaw  Wire,  Yonkers.  N.  Y. 

Hill,  W.  S.,  Electric  Co.,  Boston,  Mass. 

Mason  Electric  Co.,  Chicago,  111, 

New  York  Equipment  Co.,  New  York. 

Okonlte  Co.,  The,  Ltd.,  New  York. 

Partridge,  Arthur  S.,  St.  Louis,  Mo. 

Roebling's,  John  A.,  Sons  Co.,  Trenton,  N.  J. 

Wallace  Electric  Co..  Chicago,  111. 

Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 

RAW  HIDE  PINIONS. 

Groetzinger,  A.  &  Sons,  Allegheny,  Pa. 

Ilorsburgh  &  Scott,  Cleveland,  O. 

New  Process  Raw  Hide  Co.,  Syracuse,  N.  Y. 

Nuttall,  R.  D.  Co.,  Allegheny,  Pa. 

Steel  Motor  Co.,  The,  Cleveland.  O. 

REFLECTORS. 

Smith,  Josephine  D.,  New  Y'ork. 
Wheeler  Reflector  Co.,  Boston,  Mass. 


ROOFING. 

Johns,  H.  W.,  Manufacturing  Co., New  York. 

ROOFING,  GLASS. 

Paradigm  Construction  Co.,  New  York. 

ROOFS,  IRON. 

Berlin  Iron  Bridge  Co.,  East  Berlin,  Conn. 

ROPE  WHEELS. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla.,  Pa 


ROPES,  COTTON. 

Walker  Manufacturing  Co.,  The,  Cleveland,  O. 

ROTATING  SIGNS. 

Wheeler  Reflector  Co.,  Washington,  D.  C. 

RUNNING  GEAR. 

Barney  &  Smith  Car  Co.,  Dayton,  O. 
BemlsCar  Box  Co.,  Springfield,  Mass. 
Blackwell,  Robert  W.,  London,  England. 
Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Brownell  Car  Co.,  St.  Louis,  Mo. 
Chicago  Electric  Truck  Co.,  Chicago,  111. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fowler,  J.  W.,  Car  Co.,  EHzabethport,  N.  J. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  0. 
General  Electric  Co.,  Scnenectady  and  New  York. 
Graham  Equipment  Co.,  Boston  and  Philadelphia. 
Laclede  Car  Co.,  St.  Louis,  Mo. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
McGulre  Manufacturing  Co.,  Chicago,  HI. 
Peckham  Motor  Truck  &  Wheel  Co.,  Kingston,  N.  Y 
Robinson  Electric  Truck  &  Supply  Co.,  Boston, 
Mass. 

St.  Louis  Car  Co.,  St.  Louis,  Mo. 
Sheppard  Manufacturing  Co.,  Louisville,  Ky. 
Stephenson,  John,  Co.,  Ld.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Wharton,  Wm.,  Jr..  &  Co.  Philadelphia,  Pa. 

SALT  DISTRIBUTORS. 

Brill,  J.  G.,  Co..  Philadelphia,  Pa. 
Dewltt,  E.  F.  &  Co.,  Lansingburgh.  N.  Y. 

SAND  BOXES. 

Brill.  J.  G.,  Co.,  Philadelphia.  Pa. 
Crawford,  R.  A.,  Manufacturing  Co.,  Pittsburgh, 
Pa. 

Dewitt,  E.  F.,  &  Co.,  Lansingburgh,  N.  Y. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Peckham  Motor  Truck  &  Wheel  Co.,  Kingston,  N.  Y 
Sterling  Supply  &  Manufacturing  Co.,  New  York. 

SASHES. 

Frost  Veneer  Seating  Co.,  New  York. 
Sjoberg,  J.  P.,  New  York. 
Trimble,  Jas.  A  ,  New  York 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

SCHOOLS. 

Correspondence  School  of  Mechanics  &  Industrial 
Sciences,  Scranton,  Pa. 

SEATING,  RAILROAD. 

Frost  Veneer  Seating  Co. ,  New  York. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

SECURITIES. 

Eppley,  Francis  M.,  New  York. 

Hutchinson,  A.  J.,  New  York. 

New  York  Equipment  Co.,  New  York. 


SEPARATORS. 

Goubert  Mfg.  Co.,  (Stratton  Separator)  The,  New 
York. 

Webster,  Warren,  &  Co.,  Camden,  N.  J. 

SIGNAL  LIGHTS. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Smith,  J.  D.,  New  York. 
Stephenson,  Jno.,  Co.  Ld.,  New  York. 

SIGNALS,  ELECTRIC. 

Dewey  Electric  Signal  Co.,  New  York. 

SILICON  BRONZE  WIRE. 

Roebling's,  John  A.,  Sons  Co.,  New  York. 

SILVERED     CORRUGATED  REFLECTOR 
GLASS. 

Smith,  J.  D.,  New  York. 


SKYLIGHTS. 

Paradigm  Construction  Co.,  New  York. 

SNOW  PLOWS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Brooklyn  Railway  Supply  Co.,  Stamford,  Conn. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Floyd,  James  R.,  &  sons,  New  York. 
Fowler.  J,  W.,  Car  Co.,  EHzabethport,  N.  J. 
General  Electric  Co. ,  Schenectady  and  New  York. 
Lewis  &  Fowler  Manufacturing  Co.,  Brooklyn,  N.  Y 
Morse,  C.  D..  Car  Mfg.  Co..  Mlllbury,  Mass. 
New  York  Equipment  Co.,  New  York. 
Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 
White  Manufacturing  Co.,  The,  New  York . 

SPIKES  AND  FASTENINGS. 

Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
New  York  Equipment  Co.,  New  York. 
Steel  Rail  Supply  Co.,  The,  New  York. 

SPRINKLERS,  TRACK  AND  ROAD. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 

SPRINGS,  CAR. 
Brim  J.  G.  Co.,  Philadelphia,  Pa, 
Fowler,  J.  W.,  Car  Co.,  Elizabethport,  N.  J. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Railway  Equipment  Co.,  Chicago,  Hi. 
Scott,  Charles,  Spring  Co.,  Philadelphia,  Pa. 
Stephenson,  Jno.,  co.  Ld.,  New  York. 
Vose  Spring  Co.,  The,  New  York. 
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STEAM  FITTING. 

Shaw,  Benjamin  F.,  Wilmington,  Del. 


STEAM  PLANTS. 

Altoona  Manufacturing  Co.,  Altoona,  Pa. 
Bates  Machine  Co.,  Joliet,  111. 
Brightman  Stoker  Co.,  Cleveland,  O. 
Buckeye  Engine  Co.,  Salem,  O. 
Dickson  Manufacturing  Co.,  Scranton,  Pa. 
Grant,  J.  A.,  &  Co.,  New  York. 
HamDSon,  Edw.  P.,  &  Co.,  New  York. 
Huxley  &  Hoffman,  Boston,  Mass. 
Lane  &  Bodley  Co.,  The,  Cincinnati,  O. 
Mcintosh,  Seymour  &  Co.,  Auburn,  N.  Y. 
Neftel,  O'Connor  &  Co.,  Incorporated,  New  York. 
New  York  Equipment  Co.,  New  York. 
Parker,  J.  W.,  &  Co.,  Philadelphia,  Pa. 
Phoenix  Iron  Works  Co.,  Meadvllle,  Pa. 
Pierce  &  Miller  Engineering  Co.,  New  York. 
Smith,  Thos.  G.,  Jr.,  Cincinnati.  O. 
Walker  Manufacturing  Co.,  Cleveland,  O. 
Westlnghouse,  Church,  Kerr  &  Co.,  New  York. 
Wetherlll,  Robert,  &  Co.,  Chester,  Pa. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 


STEAM  SUPPLY  (UNDERGROUND.) 

American  District  Steam  Co.,  Lockport,  N.  Y. 

STEEL  CASTINGS. 

Chester  Steel  Castings  Company,  Philadelphia,  Pa. 

STEEL,  STEPS. 

Stan  wood  Manufacturing  Co.,  Chicago,  111. 

STOCKS  AND  BONDS. 

Eppley,  Francis  M.,  New  York. 
Hlggins,  E.  E.,  New  York. 

STORAGE  BATTERIES. 

Electric  Storage  Battery  Co.,  The,  Phlladelphia.Pa 

STOKERS,  MECHANICAL. 

Brightman  Stoker  Co.,  Cleveland,  O. 

SURFACE  CONDENSERS. 

Philadelphia  Engineering  Works  (Ltd.),  Phlla,  Pa. 

SWEEPERS. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 
Brooklyn  Railway  Supply  Co.,  Stamford,  Conn. 
Fowler,  J.  W..  Car  Co..  Elizabethport,  N.  J. 
General  Electric  Co.,  Schenectady  and  New  York. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Morse,  C.  D.,  Car  Mfg.  Co.,  Mlllbury,  Mass. 
White  Manufacturing  Co.,  The,  New  York. 

SWITCH  TONGUES. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Harrington,  Robinson  &  Co..  Boston,  Mass. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

SWITCHES. 

Craig,  Wm.  P.,  East  Orange,  N.  J. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Lewis  &  Fowler,  Brooklyn, N.  Y. 
Steel  Rail  Supply  Co.,  The,  New  York. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 


SWITCHES,  ELECTRIC. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 
General  Electric  Co.,  Schenectady  and  New  York. 
Hill,  W.  S.,  Electric  Co.,  Boston,  Mass. 
Mason  Electric  Co.,  Chicago,  111. 
Ohio  Brass  Co.,  Mansfield,  O. 
Wallace  Electric  Co.,  Chicago,  111. 

TICKET  PUNCHES. 

French,  S.  A.,  New  York. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 

Woodman,  The  R,  Mfg.  &  Supply  Co. ,  Boston,  Mass 

TIES. 

Hallowell,  Eli  B. ,  &  Co.,  Philadelphia,  Pa. 

Loud,  H.  M.,  &  Sons  Lumber  Co.,  Au  Sable,  Mich. 

TIME  TRANSFER  PRINTERS. 

Time  Transfer  Printer  Mfg.  Co.,  Pittsburgh,  Pa. 

TOWER  WAGONS. 

Brlggs  Carriage  Co.,  Amesbury,  Mass. 
Davis,  W.  S.  &  Sons,  Concord,  N.  H. 


TRACK  CLEANERS  AND  SCRAPERS. 

Barbour,  Stockweli  Co.,  CambrldgeDort,  Mass. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa.  " 

Dorner  &  Dutton.  Cleveland.  O. 

Fowler,  J.  W.,  Car  Co.,  Elizabethport,  N.  J. 

Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 

Lewis  &  Fowler  Manufacturing  Co.,  Brooklyn,  N.Y 

TRACK  DRILLS. 

Ohio  Brass  Co.,  Mansfield,  O. 


TRACK  WRENCHES. 

Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Wharton,  Wm.,  Jr..  &  Co.,  Philadelphia,  Pa. 


TRACKMEN'S  TOOLS. 
Wharton,  Wm.,  Jr.,  &  Co.,  Phlladelphia.Pa. 

TRANSFER  TABLES. 

Barbour,  Stockweli  Co.,  Cambrldgeport,  Mass 
Brill,  J.  G.  Co.,  Philadelphia,  Pa. 
Burnhani  &  Duggan  Railway  Appliance  Co.,  Bos- 
ton, Mass. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Harrington,  Robinson  &  Co.,  Boston,  Mass. 
Hathaway,  Alfred  G.,  Cleveland,  o. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
Morse,  C.  D.,  Car  Mfg.  Co.,  Mlllbury,  Mass. 
Wharton,  Wm.,  Jr.,&Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

TRANSFORMERS. 

General  Electric  Co.,  Schenectady  and  New  York. 

TROLLEY  BRACKETS,  ADJUSTABLE. 

Burnham  &  Duggan  Railway  Appliance  Co.,  Bos- 
ton, Mass. 

TROLLEY  BUSHINGS. 

Electric  Railway  Equipment  Co.,  Cincinnati,  O. 
Geneial  Electric  Co.,  Schenectady  and  New  York. 
New  York  Electrical  Works,  New  York. 
Nuttall,  R.  D,  Co.,  Allegheny,  Pa. 
Steel  Motor  Co.,  The,  Cleveland.  O. 

TROLLEY  HANGERS. 

Anderson,  A.  &  J.  M.,  Boston,  Mass. 
Burnham  &  Duggan  Railway  Appliance  Co.,  Bos- 
ton, Mass. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 
Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 
General  Electric  Co.,  Schenectady  and  New  York. 
Johns  H.  W.,  Manufacturing  Co.,  New  York. 
Mason  Electric  Co.,  Chicago,  111. 
New  York  Electrical  Works,  New  York. 
Nuttall,  R  D.  Co.,  Allegheny,  Pa. 
Ohio  Brass  Co.,  Mansfield,  O. 
Steel  Motor  Co.,  The,  Cleveland  O. 
Wales  Manufacturing  Co,,  Syracuse,  N.  Y. 
Wallace  Electric  Co.,  Chicago,  111. 
Walworth  Manufacturing.  Co.,  Boston,  Mass. 

TROLLEY  SWITCHES. 

Anderson,  A.  &  J.  M.,  Boston,  Mass. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 

General  Electric  Co.,  Schenectady  and  New  York. 

Hill.  W,  S.,  Electric  Co.,  Boston,  Mass. 

Mason  Electric  Co.,  Chicago,  111. 

New  York  Electrical  Works,  New  York. 

Nuttall,  R.  D.,  Co.,  Allegheny.Pa. 

Ohio  Brass  Co.,  Mansfield,  O. 

Rumrill,  Charles  M.,  &  Bro.,  New  York. 

Steel  Motor  Co.,  The,  Cleveland,  O. 

TROLLEYS  AND  TROLLEY  WHEELS. 

Adams,  W.  L.,  &  Co.,  Chicago,  III. 
Anderson,  A.  &  J.  M.,  Boston,  Mass. 
Blackwell,  Robert  W.,  London,  England. 
Curtis  Electric  Mfg.  Co.,  Jersey  City,  N.  J. 
Economy  Trolley  Co.,  Chicago,  111. 
General  Electric  Co.,  Schenectady  and  New  York. 
Hill,  W.  S.,  Electric  Co.,  Boston,  Mass. 
Hubley  Manufacturing  Co.,  New  York. 
New  York  Electrical  Works,  New  York. 
Nuttall  R.  D.,  Co.,  Allegheny,  Pa, 
Ohio  Brass  Co.,  Mansfield,  O. 
Steel  Motor  Co.,  The,  Cleveland  O. 
Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 
Wallace  Electric  Co.,  Chicago,  111. 
Wharton,  Wm.,  Jr.  &  Co.,  Philadelphia,  Pa. 
Yeats  Engineering  Co.,  Chicago,  111. 

TRUCKS. 

Barney  &  Smith  Car  Co.,  Dayton,  O. 
Bemls  Car  Box  Co.,  Springfield,  Mass. 
Blackwell,  Robert  W..  London,  England. 
Brill  J.  G.,  Co.,  Philadelphia,  Pa. 
Chicago  Electric  Truck  Co.,  Chicago,  111. 
Dorner  &  Dutton  Mfg.  Co,  Cleveland,  o. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
General  Electric  Co.,  Schenectady  and  New  York. 
Graham  Equipment  Co.,  Boston  and  Philadelphia. 
Laclede  Car  Co.,  St.  Louis,  Mo. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
McGulre  Mfg.  Co.,  Chicago. 
New  York  Equipment  Co.,  New  York. 
Peckham  Motor  Truck  &  Wheel  Co., Klngston.N.Y. 
Robinson  Electric  Truck  &  Supply  Co.,  Boston, 
Mass. 

Sheppard  Manufacturing  Co.,  Louisville,  Ky. 
St.  Louis  Car  Co.,  St.  Louis,  Mo. 
Stephenson,  John,  Co.,  New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N.  Y. 
Warfleld,  Louis,  Detroit,  Mich. 
Wharton,  Wm..  Jr.  &  Co.,  Philadelphia,  Pa. 
Woodbrldge  &  Turner  Engineering  Co.,  New  York. 
Yeats  Engineering  Co.,  Chicago,  111. 

TRUCKS,  RADIAL. 

Robinson  Electric  Truck  &  supply  Co.,  Boston. 
Taylor  Electric  Truck  Co.,  Troy.  N.  Y. 
White  Manufacturing  Co.,  The  New  York. 

TURNTABLES. 

Brill,  J.  G.  Co.,  Philadelphia,  Pa.. 
Dick,  Kerr  &  Co.,  London,  Eng. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 


Hathaway,  Alfred  G.,  Cleveland,  O. 
Lewis  &  Fowler  Mfg.  Co.,  Brooklyn,  N.  Y. 
New  York  Equipment  Co.,  New  Fork. 
Wharton,  Wm.,  Jr.,  &  Co.,  Philadelphia,  Pa. 
White  Manufacturing  Co.,  The,  New  York. 

UNIFORM  SUPPLIES. 

Brill,  J.  G.,  Co.,  Philadelphia,  Pa. 

French,  S.  A.,  New  York. 

Wales  Manufacturing  Co.,  Syracuse,  N.  Y. 

VALVES  AND  GATES. 

Shook,  Anderson  Mfg.  Co.,  Pittsburgh,  Pa. 

VARNISHES. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 
Smith,  Edward,  &  Co.,  New  York. 

VENEERS. 

Frost  Veneer  Seating  Co.,  New  York. 
Veneer  Seating  &  Church  Furniture  Co.,  Brook- 
lyn, N.  Y. 
Woodman,  Joel  H.,  Hoboken,  N.  J. 

VOLTMETERS  AND  AMMETERS. 

General  Electric  Co.,  Schenectady  and  New  York. 
Weston  Electrical  Instrument  Co.,  Newark,  N.  J. 
Westlnghouse  Electric  &  Mfg.  Co.,  Pittsburgh,  Pa. 

VULCABESTON. 

Johns,  H.  W.,  Manufacturing  Co.,  New  York. 

VULCANIZED  FIBRE. 

Vulcanized  Fibre  Co.,  14  Dey  St.,  New  York. 

WAGONS. 

Brlggs,  Carriage  Co.,  Amesbury,  Mass. 

WAGONS,  WRECKING. 

Gleason  &  Bailey  Manufacturing  Co.,  New  York. 

WATER  COLUMNS. 

Reliance  Gauge  Co.,  Cleveland,  O. 

WHEELS. 
Brill,  J.  G.  Co.,  Philadelphia,  Pa.. 
Chester  Steel  Castings  Co.,  Philadelphia,  Pa. 
Dorner  &  Dutton  Mfg.  Co.,  Cleveland,  O. 
Fulton  Truck  &  Foundry  Co.,  Cleveland,  O. 
Hazelton,  Wm.,  3d,  New  York, 
Lewis  &  Fowler,  Mfg.  Co.,  Brooklyn,  N.  Y. 
Lobdell  Car  Wheel  Co.,  Wilmington,  Del. 
Peckham  Motor  Truck  &  Wheel  Co. ,  Kingston, N.Y 
Soclete  Anonyme  Industrlelle  des  Etabllssements 

Arbel,  Klve-de-Gler  (Loire),  France. 
Stephenson,  Jno.,  Co.  Ld.,New  York. 
Taylor  Electric  Truck  Co.,  Troy,  N  Y. 
White  Manufacturing  Co.,  The,  New  York. 
Whitney,  A.,  &  Sons,  Philadelphia,  Pa. 

WIRE. 

American  Electrical  Works,  Providence,  R,  1. 

California  Wire  Works,  San  Francisco,  Cal. 

Eastern  Electric  Cable  Co.,  Boston,  Mass. 

General  Electric  Co.,  Schenectady  and  New  York. 

Habirshaw  Wire,  Yonkers,  N.  Y. 

Hazard  Manufacturing  Co.,  Wllkesbarre,  Pa. 

Hill,  W.  S.,  Electric  Co.,  Boston,  Mass. 

Mason  Electric  Co.,  Chicago,  111. 

Moore.  Alfred  F„  Philadelphia,  Pa, 

New  York  Equipment  Co.,  New  York. 

Nuttall,  R.  D..  Co.,  Allegheny,  Pa. 

Ohio  Brass  Co.,  Mansfield,  O. 

Okonlte  Co.  (Ltd.),  The,  New  York. 

Partridge,  Arthur  S.,  St.  Louis,  Mo, 

Ralston  &  Co,  Philadelphia,  Pa. 

Roebllng's,  John  A.,  Sons  Co.,  Trenton,  N.  J. 

Rumrill,  Charles,  M.,  &  Bro.,  New  York. 

Trenton  Iron  Co. ,  Trenton,  N.  J. 

Walker  Manufacturing  Co.,  The  Cleveland,  O 

Wallace  Electric  Co.,  Chicago,  111. 

Washburn  &  Moen  Mfg.  Co.,  Worcester,  Mass. 

WIRE,  INSULATED. 

Allen  Electric  &  Supply  Co.,  Philadelphia,  Pa. 

American  Electrical  Works,  Providence.  R.  I. 

Brlxey,  W.  R.,  New  York. 

Creaghead  Engineering  Co.,  Cincinnati,  O. 

Eastern  Electric  Cable  Co.,  Boston,  Moss. 

General  Electric  Co.,  Schenectady  and  New  York. 

Habirshaw  Wire,  Yonkers,  N.  Y. 

Hill,  W.  S.,  Electric  Co.,  Boston,  Mass. 

Insulated  Electric  Light  Wires,  New  York. 

Mason  Electric  Co., Chicago,  111. 

Moore,  Alfred  F., Philadelphia,  Pa. 

Mosher  Electric  Co.,  Chicago,  111. 

Neftel,  O'Connor  &  Co.,  Incorporated,  New  York. 

New  York  Equipment  Co.,  New  York. 

Nuttall,  R.  O., Co.,  Allegheny,  Pa. 

Ohio  Brass  Co..  Mansfield.  O. 

Okonlte  Co.  (Ltd.).  The,  New  York. 

Partridge,  Arthur  S.,  St.  Louis,  Mo. 

Ralston  &  Co.,  Philadelphia,  Pa. 

Roebllng's,  John  A.,  sons  Co.,  Trenton,  N.  J. 

Rumrill,  Charles  M.,  &  Bro.  New  York. 

Steel  Motor  Co..  The,  Cleveland,  O. 

Wallace  Electric  Co.,  Chicago,  111. 

Washburn  &  Moen  Mfg.  Co.,  Worcester.  Mass. 

WOODWORK,  CAR. 

Brill,  J.  G.,  Co.,  Phlladelpela,  Pa. 
Kuhlman,  G.  C,  Co.,  Cleveland,  O. 
Morse,  C.  D.,  Car  Mfg.  Co.,  Mlllbury,  Mass. 
Sjoberg,  J.  P.,  &  Co.,  New  York. 
Trimble.  James  A.,  New  York. 
Wetmore.  A.  B.,  New  York. 


VENEER  CAR  LININGS  and  SEATS,  Joel  H.  Woodman, 


HOBOKEN, 
NEW  JERSEY. 
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Rail  Bond  Cap. 


-PATENTED.- 


SIMPLE. 

DURABLE. 


ECONOMICAL. 
EASILY  APPLIED. 


100,000  Sold  Since  Feb.  1, 1894. 


PERFECT  CONNECTION. 
MOISTURE  PROOF  CONTACT. 


This  Improved  Cap  obviates  all  former  dif- 
ficulties experienced  in  rail  bonding.  It  insures 
a  waterproof  joint,  and  makes  a  perfect  electri- 
cal contact  on  all  sides  of  the  wire.  When  in 
use  it  is  practically  one  piece  of  the  rail — cap 
and  wire. 


WALLACE  ELECTRIC  CO., 

307  DEARBORN  ST.,  CHICAGO,  ILL. 


HIGH  SPEED  POWER 

TRAVELING  CRANES 


Combined  Hoist 
and  Trolley. 

From  One  to  Ten  Tons 
Capacity. 

FOR  USE  ON  OVER- 
HEAD CRANES. 


Send  for  Circulars 
and  References. 


ALFRED  BOX  &  CO., 

Front,  Poplar  &  Canal  Sts.,  Philadelphia,  Pa. 


When 
Ordering 


From  firms  whose  names  appear  in  the 
Street  Railway  Journal  our  friends 
will  confer  a  favor  on  our  advertisers 
and  ourselves  by  mentioning  this  paper. 
Very  respectfully, 

Street  Railway  Publishing  Co. 


Write  for  Information. 


FIBRE  CONDUIT. 

The  Best  Underground  Conduit  for  Electric  Cables. 

LIGHTj   STRONG   AND  DURABLE. 

NOT   AFFECTED   BY   ACIDS   OR  ALKALIES. 

A    PERFECT  INSULATOR. 

Manufactured  Exclusively,  under  Basic  Patents,  by 


THE  FIBRE  CONDUIT  COMPANY, 


257  Broadway,  New  York. 


WORKS,   ORANGEBURGH,   TV.  Y. 


June,  1894.J 
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PARADIGM  SKYLIGHTS. 

The  "PARADIGM"  SYSTEM  of  Glass  Roofing  for  Skylights,  Greenhouses,  etc.,  now 
being  introduced  by  us  is  unquestionably  the  Strongest,  Best  and  Most  Durable  and 
Economical  ever  invented,  and  is  especially  adapted  for  Skylights  for 

CAR  SHEDS,  POWER  HOUSES,  WORKSHOPS,  ETC., 

The  Main  Bars  being  made  of  CHANNEL  STEEL  give  a  strength  and  durability 
entirely  lacking  in  Skylights  of  other  makes,  while  the  cost  is  moderate  compared  with 
the  substantial  character  of  the  work.  These  Skylights  can  be  put  up  by  any  intelli- 
gent mechanic.  No  soldering  is  required,  all  the  parts  being  bolted  together.  The 
steel  bars  are  cut,  punched,  mitred,  painted  and  numbered  at  the  factory,  and  shipped 
to  any  part  of  the  world  f.  o.  b.  cars  or  steamship — or  put  in  place  on  the  building. 


DESCRIPTION. 

The  astragal  or  channel  bar  is  made  of 
strong  steel,  varying  in  width  from  one 
to  two  inches,  depending  on  the  distance 
between  the  roof  purlins  to  which  said 
astragals  are  bolted  by  means  of  angles, 
as  shown  in  sketch. 

About  every  fifteen  inches  apart,  one- 
quarter  inch  square  holes  are  made  in  the 
sides  of  the  steel  skylight  bar  into  which 
is  secured  the  cross  bolt  "B"  and  eye 
bolt  "C."  These  bolts  secure  the  glass 
in  place  by  means  of  cap  "D"  and  the 


W/////////m/'/.MWW/'' 
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DESCRIPTION. 

nut  "E."  This  cap  can  be  made  of  a 
bent  piece  of  sheet  copper  or  other  metal 
or  narrow  pieces  of  flat  iron  covered 
with  lead,  like  sketch. 

The  cross  bars,  which  can  be  made  of 
copper  or  other  sheet  metal,  are  fitted 
into  slots  cut  in  the  sides  of  the  steel 
channel  bars,  l,'2  inches  long  by  %  inch 
deep,  and  they  are  made  the  exact  width 
of  the  glass,  and  lap  over  the  channel 
bar  so  that  all  condensation,  water,  etc., 
finds  it  way  into  the  main  channel  bar. 


A  FEW  REASONS  WHY 


Engineers,  Architects  and  others  may  decide  to 
adopt  the  new  "Paradigm"  Skylight  System. 


1.  The  main  bar  being  made  of  strong  steel,  greater  strength  is 
necessarily  obtained  than  in  the  cheaply  constructed  sheet  metal  bars 
now  being  used  all  over  the  country. 

2.  The  steel  bars  are  not  exposed  to  the  weather  at  all,  being  en- 
tirely and  completely  covered  by  the  glass  and  "  caps,  "  and  they  can 
be  kept  painted  and  will  last  as  long  as  the  building. 

3.  The  "  caps"  are  the  only  part  of  the  patent  "  Paradigm"  Sky- 
light System  exposed  to  the  weather,  and  as  these  can  be  made  of 
strong  copper  or  lead,  it  will  be  readily  conceded  that  a  skylight  or 
glass  roof  constructed  on  this  system  should  outlast  an  ordinary 
galvanized  iron  skylight  many  years. 

4.  It  is  the  most  economical  skylight  system,  by  reason  of  the 
fact  that  we  can  supply  the  steel  bar,  lead  cap,  and  copper  cross  bars 
at  a  price  that  will  almost  compete  with  the  cheaply  constructed  and 


galvanized  iron  skylights.  The  cost  of  maintenance  and  repairs  is 
reduced  to  a  minimum. 

5.  As  the  steel  channel  bar  is  so  strong,  averaging  from  one-eighth 
to  one-quarter  inch  thick,  a  less  number  of  roof  purlins  are  required  ; 
for  instance,  purlins  need  not  be  less  than  five  to  eight  feet  centers. 

6.  Broken  panes  of  glass  can  be  replaced  more  easily  and  quickly 
than  by  any  other  method. 

7.  The  skylight  bars  are  usually  made  in  one  length,  up  to  forty 
feet  if  necessary,  so  that  defects,  through  careless  soldering  and  con- 
sequent leakage,  as  in  the  sheet  metal  bars,  are  an  impossibility. 

8.  The  method  used  for  making  a  watertight  joint  at  the  junction 
where  two  panes  of  glass  meet,  which  permits  the  glass  to  be  butted 
instead  of  being  lapped,  will  commend  itself  to  all.  The  cross  bar  is 
usually  made  of  strong  copper  or  other  sheet  metal. 


The  Engineers  for  the  Trustees  of  the  New  York  and  Brooklyn  Bridge  have  adopted 
the  "Paradigm"  Skylight  System  for  the  big  skylights  on  the  new  Terminal  Stations 
now  being  built  011  each  side  of  the  East  River — New  York  and  Brooklyn — about  45,000 
sq.  ft.,  and  contracts  have  been  made  with  General  Contractors  tor  the  work. 


PARADIGM  CONSTRUCTION  COMPANY, 


n  a  ■  #■  ■  *v  m    Infringements  will  be 

vduuon  rig 


igorously  Prosecuted. 


41   Pine  Street,  New  York. 


AGENTS   WANTED    IN    EVERY  TOWN. 
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CURTIS  ELECTRIC  MANUFACTURING  CO. 


Electric  Motor  Car  Equipments. 


CURTIS    STANDARD    (30   H.    P.)  MOTOR 


The  Brooklyn  City  Railroad  Co.  has  had 
25  Double  30  H.  P.  Curtis  Equipments  in 
service  with  hundreds  of  motors  of  two  other 
leading;  makes.  They  have  recently  ordered 
120  additional  Curtis  Motors  and  Controlling 
Apparatus.   

These  Motors,  and  the  Curtis  Series  Multiple  Platform  Controllers,  etc.,  have  been  in  con- 
stant service  on  many  street  railroads,  and  have  invariably  given 
perfect  satisfaction.    We  refer,  among  others,  to 

Brooklyn  City  Railroad  Co.,       -  Brooklyn,  N.  Y. 

Consolidated  Traction  Co.,      -  Jersey  City,  N.  J. 

Citizens'  Passenger  Railway  Co.,     -      -  Norristown,  Pa. 

Reading  &  Southwestern  Railway  Co.,      -  Reading,  Pa. 

Portsmouth  Street  Railroad  &  Light  Co.,  Portsmouth,  O. 

Oil  City  Street  Railway  Co.,      -      -      -  Oil  City,  Pa. 

EFFICIENCY. — Tests  made  officially  by  two  railway  companies  have  shown  that 
the  Curtis  equipments  are  more  efficient — consume  less  current — than  either  of  the  other 
well-known  types  of  street  car  equipment. 


The  Improved  Motor  made  hy  this  Company,  and  shown  above,  is  lighter  per 
unit  of  guaranteed  horse  power  capacity  than  any  so  called  light  weight  motor 
now  in  the  market. 


Dc™£*    CURTIS  ELECTRIC  MFG.  CO,  Pacific  Ave,  Jersey  City,  N.  J. 


June,  1894.] 
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THE  UNITED  COLUMBIAN  ELECTRIC  CO, 


ELECTRIC  RAILWAY  APPARATUS. 
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50  H.   P.   TWIN  SERIES  MOTOR. 

V:   NKXER.  PATENTS. 

The  only  double  equipment  equalizing  load  between  the  two  armatures.         One  armature  geared  to  each  axle. 

Maximum  traction,  efficiency  and  power. 

GENERAL  OFFICE,   280  BROADWAY,  NEW  YORK. 

TELEPHONE   4703,  CORTI,ANDT. 

FACTORY,  KINGSTON,  N.  ¥.  PHILADELPHIA  OFFICE,  1430  So.  Penn  Sq.,  Philadelphia,  Pa. 


Eddy  Power 
Generators 


\  v 


.    .    .    FOR   .    .  . 
ELECTRIC  STREET 
.  .  RAILWAYS.  .  . 


THIS    COMPANY    MAKES   A   SPECIALTY    OF   THE  POWER 
BUSINESS    IN    ITS  VARIOUS  BRANCHES. 


We  Guarantee  1 


Highest  Possible  Efficiency,  Perfect  Regulation  and 

Workmanship  Seldom  Equalled  but  Never  Excelled. 


WRITE   FOR   PARTICULARS,   OR   IF   IN   THE  MARKET, 
SEND   US  YOUR  SPECIFICATIONS. 


Havemeyer  Building.  New  York. 

1417  &  1418  Monadnock  Building,  Chicago. 

30  Oliver  Street,  Boston. 

170  Second  Street,  Portland,  Ore. 

506  Commerce  Street,  Philadelphia,  Pa. 

Cuyahoga  Building,  Cleveland,  O. 

135  Seneca  Street,  Buffalo. 

249'Second  Ave.  South,  Minneapolis. 


THE  EDDY  ELECTRIC  MFG.  GO. 

WINDSOR,  CONN. 
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THE 


WALKER  MFG.  CO 

Engineers,  Founders  and  Machinists, 
CLE\ZELMND(   OHIO,   U.   S.  7K. 


0=5 


CO 


00 


PCI 


00 


SPRING   MOUNTED   STEEL   MOTOR.    WEIGHT,    1 ,500  LBS. 

Electric  and  General  Power  Transmitting  Machinery 


Electric  Generators  and 
Motors.   Cable  Rail- 
way Machinery. 


EXCLUSIVE  MANUFACTURERS 

Walker  Patent 
Differential  Gable  Drums  and 
Friction  Clutches. 


Machine  Molded  and  Cut 
Gearing  of  all  Sizes 
a  Specialty. 


GENERAL  OFFICE  AND  WORKS, 
CLEVELAND,  OHIO. 

BRANCH  OFFICES  : 
i)!3-;»14  I'ostHl  Telegraph  Bids.,  New  York 
1  120  Ketz  Bldg.,  Philn<lel|iliia,  Pa. 
1417  Monadnock  Bids.,  Chicago. 


HEAVY  MACHINERY  OF  ALL  KINDS. 
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GENERAL  ELECTRIC  CO 


DIRECT  CONNECTED  OR  CELT  DRIVEN. 


Direct  Connected  Multipolar  Railway  Generator. 


PERFECT  IN  DESIGN, 

HIGHEST  IN  EFFICIENCY, 

ECONOMICAL  IN  OPERATION, 

OCCUPY  SMALL  SPACE, 

RUN  AT  SLOW  SPEED. 


OUR 


ELECTRIC  RAILWAY  SUPPLIES 

ARE  THE   STANDARD  SUPPLIES  OF  THE  WORLD. 


Every  Street  Railway  Manager  should  write  for  our  new  Railway  Catalogue. 


PRINCIPAL    SALES  OFFICES 


MAIN  OFFICE, 


SCHENECTADY,   N.  Y. 


180  Summer  Street,  Boston,  Mass. 

44  Broad  Street.  New  York. 

224  W.  Fayette  Street,  Syracuse,  N.  Y. 

Erie  County  Savings  Bank  Big.,  Buffalo. 

509  Arch  Street,  Philadelphia,  Pa. 

425  Wood  Street,  Pittsburgh,  Pa. 

18  South  Street,  Baltimore,  Md. 


1333  F  Street,  N.  W.,  Washington,  D.  C. 
Equitable  Building,  Atlanta.  Ga. 
264  West  Fourth  Street,  Cincinnati,  O. 
510  Cuyahoga  Building,  Cleveland,  O. 
Monadnock  Building,  Chicago.  111. 
309  So.  Thirteenth  Street,  Omaha,  Neb. 
New  York  Life  Building,  Kansas  City,  Mo. 
Bailey  Building,  Seattle,  Wash. 


Wainwright  Building,  St.  Louis,  Mo. 
Cor.  Field  and  Main  Streets,  Dallas,  Tex. 
Masonic  Temple,  Denver,  Col. 
15  First  Street.  San  Francisco,  Cal. 
403  Sibley  Street,  St.  Paul,  Minn. 
Electric  Building,  Helena,  Montana. 
Front  and  Ankeney  Streets,  Portland,  Ore, 


FOR  ALL  BUSINESS  OUTSIDE  THE  UNITED  STATES  AND  CANADA;  THOMSON-HOUSTON  INTERNATIONAL 
ELECTRIC  COMPANY,  SCHENECTADY,  N.  Y.  AND  44  BROAD  STREET,  N.  Y. 

FOR  CANADA;    CANADIAN  GENERAL  ELECTRIC  COMPANY,  LTD.,  TORONTO,  CANADA. 
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G.  E.  800. 


THE  MOST £  SUCCESSFUL,  EFFICIENT  AND  COMPACT 
RAILWAY  MOTOR  EVER  CONSTRUCTED. 


ALL   PARTS   EASILY  ACCESSIBLE. 


Every  Railway  which  has  tried  the  G.  E.  800  Motor  has  expressed  unqualified  approval 
of  its  merits,  and  has  ordered  additional  motors ;  while  Controllers  of 
other  manufacturers  are  being  replaced  by  our  Type  K. 


The  only  SERIES  PARALLEL   CONTROLLER  which 
will  not  burn  out  is  our 

TYPE    K  CONTROLLER. 


GENERAL  ELECTRIC  COMPANY. 

For  Addresses  of  Sales  Offices,  see  Page  XL1II. 
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WHY 

Peckham's 
4  4  Cantilever  Extension  " 

Trucks 

ARE  SUPERIOR  TO  OTHER  TRUCKS. 
« —  e&  ^ 

1st.  Because  THEIR  " CANTILEVER  BRIDGE  TRUSS" 
CONSTRUCTION  gives  the  greatest  strength  with  the  least 
weight  of  metal. 

2d.  Because  THEY  ARE  MACHINE  MADE;  all  parts 
being  carefully  machine  fitted  to  Steel  Templets. 

3d.  Because  THEY  ARE  CONSTRUCTED  WITH  HOT 
RIVETS,  driven  by  skilled  boiler  makers. 

4th.  Because  THEY  ARE  POSITIVELY  NON-OSCIL- 
LATING, NOISELESS  AND  EASY  RIDING,  whether  light 
or  heavily  loaded. 

5th.  Because  they  require  NO  REPAIRS,  cost  of  main- 
tenance being  reduced  to  actual  wear  of  brake  shoes  and 
wheels. 

6th.  Because  THEIR  ELASTIC  SUPPORT  UPON  JOUR- 
NAL  BOXES  BY  GRADUATED  SPIRAL  SPRINGS  prevents 
shocks  to  ear  bodies  and  motors,  and  relieves  rail  joints. 

■01  %  Hi 

~— — — — — ^    TRUCK  FRAMES  AGAINST  BREAKAGE  FOR  FIVE  YEARS. 


GtlclTcintCC  I      AXLES   AND   SPRINGS   FOR   TWO  YEARS. 

 *      WHEELS,    35,000   MILES    ON   GOOD  TRACK. 

\    '  

Descriptive  Catalogue,  Testimonials  and  Price  Lists  Furnished  upon  Application  to 

The  Peckham  Motor  Truck  &  Wheel  Co. 

GENERAL   SALES  OFFICE: 

Havemeyer  Building,  26  Cortlandt  St.,  New  York. 

BOSTON,  53  State  Street.  PHILADELPHIA,  420  Walnut  Street, 

CHICAGO,  IVlonadnock  Building.  SAN   FRANCISCO,  123  California  Street. 

SEE  CUTS  OF  TRUCKS  ON 
OPPOSITE  PAGE. 
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PECKHHM'S  ¥h 

"CANTILEVER  EXTENSION"  TRUCKS. 


Standard  6  C,  as  Constructed  for  Standard  flotors. 


Extra  Long  6  D==Designed  Expressly  for  20  ft.  Closed  Cars. 


sr.Ry-Jour.ni.1 

Extra  Long  6  D  X,  with  Double  Extension  for  30  ft.  Open  Cars. 


The  Strongest,   Easiest  Riding:,   and   Most  Economi 

Maintained  Truck  in  Use. 


cally 


Adopted  as  Standard  by  all  of  the  Electric  and  Cable  Railways  in  New  York, 
Brooklyn,  Jersey  City,  Hoboken  and  Long  Island. 


OYER  1,000  IN  USE  IN  BROOKLYN  ALONE. 

Price  List,  Blue  Print,  Testimonials  and  Descriptive  Catalogue 
Furnished  upon  Application. 

THE  PECKHAM  MOTOR  TRUCK  &  WHEEL  CO., 


GENERAL    SALES  OFFICE: 

Havemeyer  Building,  26  Cortlandt  St.,  New  York. 

BOSTON,   53   State  Street. 
CHICAGO,  Monadnock  Building. 


PHILADELPHIA,  420  Walnut  St. 
SAN  FRANCISCO,   123  California  St. 


TURN  OVER, 
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Peckham's 
Cantilever  Extension 

Trucks. 

Have  been  Adopted  as  Standard  by  the  following  Electric  and  Cable 
Railways  in  the  Vicinity  of  New  York,  because  of  their 
EASY  RIDING,  PREVENTION  OF  OSCILLATION 
AND  SAVING   IN  COST  OF 
MAINTENANCE. 

ate  ' 


The  Brooklyn  Heights  Railroad  Co.,  Brooklyn,  N.  Y. 

The  Brooklyn,  Queens  County  &  Suburban  R.  R.  Co.,  Brooklyn,  N.  Y. 

The  Atlantic  Avenue  Railroad  Co.,  Brooklyn,  N.  Y. 

The  Coney  Island  &  Brooklyn  Railroad  Co.,  Brooklyn,  N.  Y. 

The  Broadway  &  7th  Avenue  R.  R.  Co.,  New  York  City. 

The  Consolidated  Traction  Co.,  Jersey  City,  N.  J. 

The  North  Hudson  County  Railroad  Co.,  Hoboken,  N.  J. 

The  Union  Railway  Co.,  Harlem,  New  York  City. 

The  Stein  way  Railway  Co.,  Long  Island. 

The  Newburgh  &  Orange  Lake  Railroad  Co.,  Newburgh,  N.  Y. 


r   ■    •    ■    >s 

OVER  1,500  TRUCKS  IN  USE  ON  THE  ABOVE 
NAMED  ROADS  AND  GIVING 
SATISFACTION. 

IF   YOU   DON'T   BELIEVE  IT, 


Price  List,  Blue  Print,  Testimonials  and  Descriptive 
Catalogue  Furnished  upon  Application. 

The  Peekham  motor  Track  &  tflheel  Go. 

GENERAL    SALES  OFFICE: 

Havemeyer  Building,  26  Cortlandt  St.,  New  York. 

Boston,  53  State  Street.  Philadelphia,  420  Walnut  Street. 

Chicago,  Monadnock  Building.  San  Francisco,  123  California  Street. 

Works,  at  Kingston,  N.  Y. 

JgH^  TURN  OVER.  C°l§2 
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Wadhams  Graphite  Curve  Grease 

For  Use  on  ELECTRIC  and  CABLE  RAILWAYS. 


Made  soft,  easily  applied  with  a  stiff  brush  or  paddle,  and  is  the 
'  slickest  Grease  you  ever  saw"  for  curves,  switch  plates  and  sliding 
surfaces. 

We  quote  from  letters  received  : 

"  It  is  the  best  we  ever  used."    "'  I  heartily  recommend  it." 

"  We  have  tried  various  kinds,  and  find  yours  the  more  economical. 

"  Our  cars  seem  to  round  the  curves  easier,  and  with  less  friction 
than  when  using  other  Greases." 

"  We  have  been  unable  to  find  a  cheap  substitute,  and  consider  it  by 
far  the  best  and  most  economical  material  we  have  ever  found  for  our 
curves,  etc." 

Price  in  bbls.  of  about  400  lbs.,  per  lb.,  3  cents. 
Delivered  price  on  application. 

MANUFACTURED   ONLY  BY 

WADHAMS  OIL  &  GREASE  CO.,  Milwaukee,Wis. 


STYLE  167. 


KOTATIflG 
SIGffS, 

Showing  immediate  des- 
tination of  car. 

OIL  OR  ELECTRIC. 

Send  for  Catalogue. 

Wheeler  Reflector  Co., 

18  WASHINGTON  ST., 
BOSTON,  MASS. 


Steel  Rails. 


COMPLETE  OUTFIT  FOR  LOGGING,  MINING, 
PLANTATION  AND 

STREET  RAIL  AND  TRAM  ROADS. 

LIGHT  SECTIONS  RAILS  AND  SPIKES  IN  STOCK. 


LOCOMOTIVES,  MOTORS,  CARS,  ETC. 

NEW  AND  SECOND  HAND. 


THE  STEEL  RAIL  SUPPLY  CO., 

HUMPHREYS  &  SAYCE,  Managers. 

ISo.   10    Wall   St.,    -   -   -   -    IVEJW  YORK. 


THE  WESTON  STANDARD 


WESTON'S  STANDARD  ILLU- 
MINATED DIAL  STATION 
VOLTMETER  STYLE  A. 


Portable  Direct  Reading  Voltmeters,  Mllll- 
voltmeters.  Ammeters  and  Mllammeters. 

Wattmeters,  and  Voltmeters  for  Alterna- 
ting and  Direct  Current  Circuits. 

Our  portable  Instruments  are  recognized 
as  standards  throughout  the  civilized  world. 

ILLUMINATED 

DIAL  STATION  INSTRUMENTS. 

These  Instruments  are  based  upon  the 
same  general  p'lnclple,  and  are  Just  as  ac- 
curate as  our  regular  Standard  Portable 
Direct  Current  Voltmeters  and  Ammeters, 
but  are  much  larger,  aDd  the  working  parts 
are  Inclosed  In  a  neatly  designed,  dust-proof, 
cast-iron  case  which  effectively  shields  the 
instruments  from  disturbing  Influences  of 
external  magnetic  fields. 


WESTON  ELECTRICAL  INSTRUMENT  CO., 

I  I  4-1  20  William  Street,  NEWARK,  N.  J. 


A.  MERTES  MFG.  CO. 

MANUFACTURERS  OF 

ELECTRIC  MOTOR 

Pinions 


OF  AU 
KINDS 


AND  FOR 
ALL  SYSTEMS, 


OUR  FACILITIES  ARE  UNEQUALLED. 


Isabella  and  Sandusky  Sts.,  Allegheny,  Pa. 


For  Electric  and  Cable  Cars. 

STREET  CAR  SEATS 


OF  EVERY  DESCRIPTION. 

With  or  without  springs,  covered  with 
Carpet,  Plush  and  Rattan. 

HUNDREDS    OF  REFERENCES. 
THOUSANDS    IN  USE. 

A  Regular  Reversible  Seat  Adapted  for 
Street  Cars.    Catalogues,  Estimates 
and  Samples  on  Application. 

THE  KALE  J  UN  M  CO,, 

PHILADELPHIA. 
NEW   YORK.  CHICAGO, 


THE  PITT  PATENT  FOLDING  GATES 


00 


/Tc**  *i  Tut  <rzt£r  ^rzrt^  /forrCs 

jtA  Avenue  and  25th  St.,  New  York  City. 
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HAVEMEYER  BUILDING,  NEW  YORK. 


MONADNOCK  BUILDING,  CHICAGO. 


Directory  of  State  Street  Railway  Associations. 


NEW  YORK  STATE  STREET  RAILWAY 
ASSOCIATION. 

President,  Daniel  B.  Hasbrouck,  New  York  City;  first  vice- 
president,  G.  Tracy  Rogers,  Binghamton,  N.  Y.;  second  vice  presi- 
eent,  James  H.  Moffitt,  Syracuse,  N.  Y.,  secretary  and  treasurer, 
William  J.  Richardson,  Brooklyn,  N.  Y.  Executive  Committee: 
John  N.  Beckley,  Rochester;  Daniel  F.  Lewis,  Brooklyn;  Chas. 
Cleminshaw,  Troy. 

Next  regular  meeting,  Syracuse,  third  Tuesday  in  September, 
1894. 


OHIO  STATE  TRAMWAY  ASSOCIATION. 

Albion  E.  Lang,  Toledo,  President;  W.  J.  Kelly,  Columbus, 
Vice-President;  J.  B.  Hanna,  Cleveland,  Secretary  and  Treasurer; 
W.  A.  Lynch,  Canton,  Chairman  Executive  Committee. 

Next  meeting,  Toledo,  fourth  Wednesday  in  September,  1894. 


MASSACHUSETTS  STATE  STREET  RAILWAY 
ASSOCIATION. 

President,  J.  H.  Cunningham,  Boston;  First  Vice-President,  Amos 
F.  Breed,  Lynn;  Second  Vice-President,  Frank  S.  Stevens,  Fall 
River;  Third  Vice-President,  Samuel  Winslow,  Worcester;  Secretary 
and  Treasurer,  A.  E.  Butler,  Lawrence;  Executive  Committee, 
Alfred  A.  Glazier,  Boston;  P.  F.  Sullivan,  Lowell;  E.  C.  Foster, 
Lynn;  Prentiss  Cummings,  Boston;  Chas.  Odell,  Salem;  E.  P. 
Shaw,  Newburyport;  R.  S.  Goff,  Fall  River. 


THE  STREET  RAILWAY  ASSOCIATION  OF  THE 
STATE  OF  NEW  JERSEY. 

President,  Thos.  C.  Barr,  Newark;  vice-President,  W.  S.  Scull, 
Camden;  Secretary  and  Treasurer,  Charles  Y.  Bamford,  Trenton; 
Executive  Committee,  Officers  and  C.  B.  Thurston,  Jersey  City ;  H. 
Romaine,  Paterson. 


PENNSYLVANIA  STATE  STREET  RAILWAY 
ASSOCIATION. 

President,  ;  first  vice-president,  Williamsport;  R.  L. 

Jones,  Secretary,  S.  P.  Light,  Lebanon;  treasurer.  W.  H.  Lanius, 
York. 

Next  meeting,  Reading,  first  Wednesday  in  September,  1894. 


THE  MAINE  STREET  RAILWAY  ASSOCIATION. 

President,  W.  R.  Wood,  Portland;  Secretary  and  Treasurer, 
E.  A.  Newman,  Portland.  Executive  Committee,  W.  R.  Wood,  Port- 
land, H.  Twitchell,  Bath;  A.  F.  Gerald,  Waterville;  J.  Haynes, 
Augusta;  G.  E.  Macomber,  Rockland;  E.  H.  Banks,  Biddeford; 
E.  K.  Day,  Sanford;  F.  N.  Laughton,  Bangor;  F.  W.  Dana, 
Lewiston. 

The  midsummer  meeting  (1894)  will  be  held  in  Rockland. 


John  A.  Sbely,  Pres.  and  Gen'l  Man. 
C.  O.  Baker,  Jr,  ,  Treasurer. 


W.  H.  Baker,  Vlce-PreMdent. 
Mills  II.  Landon,  Auditor. 


THE 


Complete  Electric  Construction  Co. 

Ceneral  Offices. 
121  Liberty  Street,  New  York. 


ELECTRIC  OR  STEAM  RAILROAD  CONSTRUCTION 


A.  SPECIALTY. 


Chicago  Office,  -  Monadnock  Building. 

CLIFT  WISE,  Manager. 


CONNECTICUT  STATE  STREET  RAILWAY 
ASSOCIATION. 

President,  H.  H.  Wood,  Derby;  Vice-Presidentt,  H.  S.  Parme- 
lee,  New  Haven;  Secretary,  R.  A.  Fosdick,  Stamford;  Treasurer,  E.  S. 
Goodrich,  Hartford.  Executive  Committee,  A.  M  .Young,  Waterbury; 
G.  A.  W.  Dodge  and  I.  A.  Kelsey,  New  Haven.  Next  meeting,  New 
Haven,  third  Wednesday  in  November,  1894. 


THE  TEXAS  STREET  RAILWAY  ASSOCIATION. 

President,  W.  H.  Sinclair,  Galveston;  vice-president,  J.  K.  Urie, 
Austin;  secretary  and  treasurer,  S.  A.  Hobson,  Waco.  Executive 
Committee  and  officers:  A.  W.  Childress,  Dallas;  W.  H.  Weiss,  San 
Antonio.  Committee  on  Membership:  C.  Drake,  Laredo;  J.  K.  Urie, 
Austin;  A.  W.  Childress,  Dallas;  C.  A.  McKinney,  Houston. 


ESTABLISHED  1850. 


UNIFORM  CAPS. 
METAL   CAP  BADGES. 

COAT  BADGES. 
UNIFORM  BUTTONS. 
TICKET  PUNCHES. 


UNIFORM  SUPPLIES  AND  RAILROAD  SPECIALTIES. 
S.  A.  FRENCH, 

I08  West  28th  St.  NEW  YORK. 


Thiel's  Detective  SeMee. 

 OFFICES.  

St.  Louis,  Mo.,  Odd  Fellows  Building.        Chicago,  "  The  Temple." 
New  York,  Fulton  Building.  Kansas  City, Mo.,  Masonic  Building. 

St.  Paul,  Minn.,  Germanla  Life  Bldg.         Denver,  Colo.,  Mining  Exchange  Bldg. 
Portland,  Ore.,  Chamber  of  Commerce  Building. 


STREET  RAILWAYS  CHECKED  OR  MANNED. 

Skilled  employes  lor  any  railway  position. 
BEST    SERVICE.     REASONABLE    CHARGES.  REFERENCES 
TO    200  CORPORATIONS. 


IF1.  "W\  FBIIS' 

National  Railroad  Detective  Agency, 


176  BROADWAY, 
NEW  YORK. 
Telephone,  1511  Cortlandt. 


PRUDENTIAL,  BUILDING, 
NEWARK,  N.  J. 

Telepnone,  734  Newark. 


Trustworthy  and  experienced  male  and  female  operators  sent  to 
any  part  of  the  country  for  a  reasonable  charge. 

SATISFACTORY    RESULTS  GUARANTEED. 

For  terms  and  references,  address  to  headquarters. 

THE  RELIABLE  DETECTIVE  A6ENGY. 


ESTABLISHED  1876. 


P.  J.  SAI.OSCH1N, 

General  Manager. 


853  BROADWAY,  NEW  YORK. 


Experienced  operators  male  and  female,  furnished  on  short  notice. 
SURFACE  R.  R.  WORK  A  SPECIALTY. 
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THE  "CLARK"  WIRE 

Insulation  Guaranteed  Wherever  Used,  /Erial, 
Underground,  or  Submarine. 

In  a  Letter  from  the  Inspector  of  the  Boston  Fire  Underwriters'  Union,  he  states  : 

"A  THOROUGHLY  RELIABLE  AND  DESIRABLE  WIRE  IN  EVERY  RESPECT." 


The  Rubber  used  in  Insulating  our  Wires 
and  Cables  Is  especially  Chemically  Prepar- 
ed, and  is  Guaranteed  to  be  waterproof, 
and  will  not  deteriorate,  oxidize,  or  crack, 
and  will  remain  flexible  In  extreme  cold 
weather,  and  Is  not  affected  by  heat.  The  In-  j 
sulatlon  Is  protected  from  mechanical  injury  j 
by  one  or  more  braids,  and  the  whole  slicked 
with  Clark's  Patent  Compound,  and  Special 
Extra  finish,  which  we  have  now  adopted  for 
all  our  solid  wires  as  an  Extra  Weatherproof 
Protection,  and  also  Preventing  Chafing  and 
Abrasion,  which  Is  Water,  Acid,  and  to  a 
very  great  extent,  Fireproof.  Our  Insulation 
will  prove  durable  when  all  others  fall.  We 
are  prepared  to  furnish  Single  Wires  of  all 
Gauges  and  Diameter  of  Insulation  for  Tele- 
graph and  Electric  Lights  from 
stock.  Cables  made  to  order.  We 
are  now  prepared  to  furnish  our 
Clark  Wire  with  a  white  outside 
finish  for  celling  cleat  work  as 
well  as  our  Standard  Color. 


1"'  


For  Railway  and  Motor 
Use,  We  Make  All  Sizes  of 
Stranded  and  Flexible  Wire 
and  Cables  with  Clark's  In- 
sulation. 


WE  GUARANTEE  OUR  INSULA- 
TION WHEREVER  USEI>,  JER1A1., 
UNDERGROUND,    OR  SUBMARINE, 

and  our  net  prices  are  as  low,  if 
not  lower  than  any  other  First- 
class  Insulated  Wire. 

We  shall  be  pleased  to  mall 
Catalogues  with  Terms  and  Dis- 
counts for  Quantities. 


EASTERN   ELECTRIC  CABLE  CO., 

61  and  63  Hampshire  St.,  Boston,  Mass. 

HENRY  A.  CLARK,  Treas.  and  Gen.  Manager.  '  HERBERT  H.  EUSTIS,  Pres.  and  Electrician. 

Western  Agent,  GREAT  WESTERN  MFC.  CO.,  Chicago,  III. 


Ra\lvvay  Car  and  Depot  Seatings  -  Veneer  Advertising  Racks  and  Frames 


CHARES  MUNDT&SONS,^ 


MANUFACTURERS  OF 


PERFORATED  SHEET  METALS 

Steel,  Iron,  Brass,  Copper,  Zinc,  Tin,  &e. 
88   <fc  90  WALKER  STREET,  NEW  YORK. 


OF  ALL  KINDS  AT 
BOTTOM  RATES, 

Send  for  estimates. 
Street  Railway  Publishing  Co.,  Havemeyer  Bldg.-,  New  York. 


■RUSSELL'S- 


Scientific  Horseshoeing 

POR  THE  DIFPEEENT  DISEASES  OF  THE  TOOT. 


Second  Edition,  Enlarged  and  Fully  Illustrated. 
Sent  bv  mail,  prepaid,  on  receipt  of  the  price,  $3.00. 


The  author  of  this  work  has  been  a  practising  farmer  for  more  than  forty 
rears.  Ills  record  Is  one  of  rare  success,  and  he  has  long  been  recognized  by 
the  leading  norsemen  of  this  country  as  the  foremost  shoeing  smith  of  the  age 
This  book  alms  to  give  the  practical  details  of  the  most  approved  and  ratlonai 
plans  and  principles  of  horseshoeing  In  the  plainest  and  most  complete  manner 
possible.  A  large  share  of  the  work  is  devoted  to  the  diseases  of  the  foot  and 
the  subject  of  pathological  shoeing  is  fully  treated. 

ADDRESS, 

STREET  RAILWAY  PUBLISHING  CO., 

WORLD   BUILDING,   NEW  YORK. 


A   VALUABLE  BOOK. 

STREET  RKILWKYS; 

Their  Construction,  Operation  and  Maintenance. 

A  Practical  Handbook  for  Street  Railway  Men. 
By  C.  B.  FAIRCHILD,  Editor  Street  Railway  Journal. 
PRICE,  POSTAGE  PREPAID,  $4.00. 

Remit  by  P.  O.  money  order,  draft,  registered  letter  or  express  money  order. 
Orders  can  be  sent  in  at  once.  Address 

STREET    RAILWAY    PUBLISHING  CO., 

HAVEMEYER  BUILDING,  NEW  YORK. 
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SPECIAL  NOTICES. 


POSITIONS  WANTED. 


1IT ANTED.— Engineer,  one  who  thoroughly  understands  the  care  and 
Y  »     management  ol  electric  railway  power  station,  will  take  position,  In 
any  part  of  country.  Good  reference.  Address,  J.  T.  Pockwkll,  P.  O.  Box  184 
noboken,  N.  J. 

"IV^ONEY  SAVED  TO  RAILROAD  EMPLOYERS.— A  car  builder  with  15  years' 
experience,  wants  position  as  general  repairer,  electric,  cable,  steam  or 
horse  cars  ;  suitable  for  small  road  anywhere  In  United  States  or  Canada.  Ad- 
dress "A.  B.  0.,"  Station  S,  Brooklyn,  N.  Y. 

TIT  ANTED.— A  position  as  Superintendent  of  a  street  railroad  company. 
" "     Have  had  five  years'  experience  In  all  branches  of  management,  also 
thoroughly  understand  track  laying.  Will  furnish  satisfactory  evidence  of 
ability.   Address  "H.  B.  B.,"  care  of  Street  Railway  Journal,  New  York. 

WANTED.— A  position  as  electrician  or  superintendent  of  an  electric  rail- 
way. I  have  been  connected  with  some  of  the  best  managed  and 
equipped  roads  In  the  country.  Am  a  good  manager  and  buyer.  Will  be  at 
liberty  April  1st.   Address  W.  S.,  care  of  Street  Railway  Journal,  New  York. 

WANTED.— Situation  to  take  charge  of  electric  street  railway,  power  or 
lighting  station,  by  a  man  familiar  with  the  application  and  construc- 
tion of  both  steam  and  electricity  plants.  Have  constructed  several  large  sta- 
tions and  am  familiar  with  the  details  In  office  and  repair  shops.  Thoroughly 
understands  the  construction  and  operation  of  an>  of  the  above  plants.  I  am 
at  present  electrical  engineer  and  superintendent  of  a  lighting  power  and  street 
railway  plant.  Good  reason  for  wanting  to  change.  With  best  of  reference 
from  present  employers.   "All  Around  Man,"  Care  of  Street  Railway  Journal. 

FOR  SALE. 

FOR  SALE.— 30  twelve-foot  cars,  one-end  type,  with  one  fare  box;  in  fair 
order.    Gauge  4  ft.  8%  in.  For  all  particulars  apply  to  Metropolitan 
Kailroad  Co.,  Washington,  D.  C. 

WANTED-TRACK  FOREMEN. 


Four  first  class  track  foremen  thoroughly  acquainted  with  the  laying  of 
street  railway  tracks  and  special  work.  Best  of  references 
required.    State  wages  wanted  and 
experience.  Address 


H.   M.  LITTELL, 


New  Orleans,  La. 


FOE  S^.LE. 


One  150  H.  P.  Ball  Engine  and  Two  80  H. 
P.,  D  62  T.-H.  Railway  Generators. 

All  In  good  condition.  Will  be  sold  at  a  low  price. 
For  particulars,  address 

CLEVELAND    CONSTRUCTION    COMPANY.    Akron,  Ohio. 

FOE  S-A-X^E- 


THREE  ENGINES,  22x48  ins. 

Extra  heavy  built  for  street  railway  work.  One  new.  Two  used  about  three 
months  ;  good  as  new.  A  bargain.  Consolidation  and  the  use  of  larger  units 
dispensed  with  their  use.  Address 

C.  &  G.  COOPER  &  COMPANY,  Mt.  Vernon,  Ohio. 


RAILS 


Joint  Fastenings,  Tie  Rods,  Knees,  Bolts, 
Spikes,  &c.    Curved  Rail  and  Special 
Switch  and  Frog  Work  a 
Specialty. 

Harrington,  Robinson  &  Co., 

lO  OLIVER  ST.,  BOSTON. 


INDICATORS. 


Robertson-Thompson  Improved 
Straight  Line,  $10.00  each. 

Everything  good  that  can  be  said  of  any 
Indicator  can  be  truthfully  said  of  these. 
Our  catalogue  tells  of  several  improve- 
ments you  will  be  glad  to  see  in  the  one  you 
are  going  to  buy.  It  also  shows  the  best 
Reducing  Wheels,  Planimeters,  Three-way 
Cocks  and  twenty-five  other  high  grade 
steam  specialties. 

HINE  &  ROBERTSON  CO.,  63  Cortlandt  Street,  New  York. 


CMRS    FOR  S7*L-Er. 

2  Double  Deck  Open  anil  Closed  Cars— used  less  than  <JO  days. 

2  Double  Deck  Closed  Car  Bodies— new. 

15  Vestibaled  Closed  Car  Bodies— 3  years  old. 

All  in  excellent  condition  and  jtrcnt  bargains. 

Write  us  for  prices  on  nil  your  material. 

202  WALNUT  PLACE, 


&  CO., 

PHILADELPHIA,  PA. 


THOSE   ENGAGED   TN    BUILDING  ELECTRIC 
RAILWAYS,    MAY  FIND 

A  Rare  Opportunity  for  Investment, 


BY    APPLYING  TO 


F.  SCHUMACHER, 
1347  Monadnock  Bide;.,  Chicago,  III., 

For  the  purchase  of  the  Mena^ha  &  Neenah  street  Railway,  to  he  connected 
with  Appleton  and  Kaukauna,  Wis.,  and  villages  and  cities  between. 


About  one  hundred  and  twenty-five 
sixteen  foot 

Second-Hand  Street  Cars 


Thirty-four  forty  seat 


OPEN  CARS. 


About  Eight  Hundred  Sets  of  Harness, 

Three  hundred  and  fifty  sets  of  bars,  one 
hundred  poles,  also  stable 
fixtures,  &c,  &c. 

THIRD  AVENUE  RAILROAD  DEPOT, 

65th  St.  and  Third  Ave.,  N.  Y.  City, 


CARS 


FOR  SALE. 
Second-Hard   Street  Cars. 

All  Styles.  Lowest  Prices. 

JAMES    E.  THURSBY, 

Railway  Equipment. 
45  BROADWAY,  NEW  YORK, 


FREE 


A  Scientific  and  Practical 
Pamphlet  on  Lubrication  is 
sent  free  to  all  who  wish  it. 
It  contains  interesting  and 
valuable  information. 


JOS.   DIXON    CRUCIBLE  CO., 
JERSEY  CITY,  N.  J. 
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Siemens  &  Halske 


Berlin,  Charlottenburg,  Vienna,  St.  Petersburg. 

 MANUFACTURERS  OP  ■ 


DIRECT  CURRENT  MULTIPOLAR  DYNAMOS  AND  GENERATORS. 

These  machines  are  constructed  with  outside  revolving  armatures,  without  and  with  special  commutator,  as  desired.    They  have  proved  remarkably  efficient 
and  economical.  Used  largely  in  European  Central  Stations.    They  are  slow-speed  machines,  made  tor  direct  connection 
to  engine  without  belting,  and  In  sizes  from  20  U.  P.  to  1,500  H.  P. 


HIGH-SPEED   BELTED  SIEMENS  DYNAMOS 

Are  copied  extensively  in  this  country  as  "  Drum  Type."  We  are  building  these 
machines  In  sizes  from  i  h.  p.  to  150  h.  p. 

ALTERNATING  AND  MULTIPHASE  CURRENT  DYNAMOS 

With  laminated  field  and  armature,  in  sizes  from  1  h.  p.  to  4,000  h.  p,,  for  belted 
or  direct  coupling. 

MOTORS 

Of  every  speed  for  direct,  alternating  or  multiphase  current,  in  sues  from  l-io 
h.  p.  up  to  4,000  h.  p.  Durable  and  economical  in  operation. 


SIEMENS  BAND  LAMPS 

For  direct  and  alternating  current,  for  constant  potential  and  series  machines. 

SIEMENS  ARC   LIGHT  CARBONS 

With  either  solid  or  soft  cores,  which  are  the  most  economical  In  the  world  and 
give  a  steady  light. 

ALL  INSTRUMENTS 

Requisite  for  the  regulation  of  electric  apparatus;  also  the  Siemens  Voltmeters 
and  Ammeters  and  Automatic  devices  made  In  Berlin. 


New  York  Office,  136  Liberty  Street. 
Cinrinnnti  Office,  Perln  Building. 
Salt  Lake  City  Office,  Dooly  Block. 
Buffalo,  N.  Y.,  Office,  Erie  County  Bank  Bltlf 
Philadelphia  Office,  531  Chestnut  Street. 


GENERAL   OFFICES  : 

Monadnock  Building,  Chicago. 

Toledo,  O.,  Office,  518  Summit t  Street, 

Boston  Office,  31  Milk  Street. 

Wan  Franciwco  Office,  508  California  Street. 


Denver  Office,  G14  Boston  Block. 
St.  Louis  Office,  Bank  of  Commerce  Bldg. 
New  Orleans  Office,  42  Union  Street. 
Pittsburgh  Office,  830  Liberty  Avenue. 
Troy,  N.  Y.,  Office,  43  Fourth  Street. 


mm   mm  m   —mm^     ML  All  Sizes  and  Qualities  for  Electrical  Purposes.       6  *  HJI  I  ^\  M  WLt  lyFJJ 

■VI  Id  A  Eugene  MunselU  Co.,  218  Water  St.,  New  York.     mi^Mm  1  ' 

■  W  H    M   ^^Br  M      m  W.  H.  SILLS.  83  Lake  St.,  Chicago,  III.  PERFECT  INSULATOR. 


Material  off  of  the  Pier  Movable  Sidewalk  for  Sale  Cheap, 

CONSISTING  OF 
1,000  park  benches.  50  turnstiles. 

500  squares  of  corrugated  roofing.  30  lb.  second-hand  steel  T  rails. 

3  inch  angle  iron,  and  all  the  lumber;   also  all  the  electrical  appliances  that 
ran  the  plant,  consisting  of  rheostats,  wire  hangers,  switches ; 
in  fact  everything  that  ran  the  cars. 


FOR  IMMEDIATE  DELIVERIES,  SPECIAL  BARGAINS  IN  NEW 
AND  SECOND-HAND  STEEL  RAILS. 


100  tons  20  lb.  re-laying  Tees  with  Splices.  400  tons  re-laying  35  lb.  Steel  Tees  with  Splices. 
300  tons  new  25  lb.  Steel    44       44        44  1,000  tons  re-laying  52  lb.  Steel  Johnson  Girder. 

2,000  44  re-laying  60  lb.  Steel  Tees  with  Splices.  400     44        44        38  1b.  44 

3,000  tons  re-laying  Flat  and  Tram  Steel  Tees  of  different  weights. 

Will  make  exchange,  taking  old  ones  for  new  or  relaying  rails. 

Can  also  give  you  any  weight  you  wish  in  new  steel  Tees,  in  which  I  can  save  you  some  money. 

I  have  also  on  hand  a  large  number  of  second-hand  Cars,  Motors  and  Locomotives  of  all  descriptions. 
Will  buy  anything  you  have  in  the  way  of  re-laying  rails  or  scrap,  or  make  trade,  giving  you  different  weights 
in  exchange.  Rails  cut  to  lengths  for  building  purposes.  I  have  a  large  quantity  of  corrugated  iron  roofing 
that  is  in  first-class  order,  and  considered  as  good  as  new.  Will  be  pleased  to  hear  from  you  if  you  are  in  the 
market  to  purchase  or  sell  anything  in  this  line.    Kindly  mention  paper. 


L.  K.   HIRSCH,  549  Rookerv  Bid*?,  Chicago 
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ROBERT  W.  BLACKWELL,  M.  I.  E.  E. 

39  Victoria  Street,  Westminster, 
London,  England. 

EUROPEAN    AND    CO  I  ONIAL,  AGENT 

AMERICAN  TRAMWAY  MATERIAL, 

CARS,   TRUCKS,  ETC. 

I   i  ii       1  ncn  loti  nn       1  r"/~\  1  I  *a  ire     >npn  o  1     1  /~>  s-\  1  c*   o  n  /n    ^  1 1  t~\  i"\  1  toe 
IjJIIL   HloLLldllUIl)    1  IOllCVbj  OpCL-ldl    1  OUlb  dllU  OULJJJllCS> 

for  Electric  Traction. 

CABLE    ADDRESS,    **  KURKEE— LONDON." 

A.  J.  Hutchinson, 

Contractor  and  Builder  of  Street  and  Electric 
Railways.  Materials  Furnished,  etc. 

137  BROADWAY,  NEW  YORK,  Rooms  39  and  40. 

A  Thorough  Knowledge  of  the  Different  Systems  of  Girder  Rail  Construction, 
and  Builder  of  the  following  Street  Railroads  : 
34th  St.  Branch,  4th  Ave.  Line,  New  York,  1863,  Central  Cross  Town  R.  R.  Co. 
Atlantic  Ave.  Rapid  Transit,  Brooklyn,  N.  Y.,  Waterbury  Horse  Railway, 
Waterbury,  Conn..  Asbury  Park  Electric  Railway,  Asbury  Park,  N.  J.,  Observa- 
tory H1U  Electric  Railway,  Allegheny,  Pa. 

7VY.  W.  CONWAY, 

CON TRACTOR 

For  the  Construction  of  Street  Railways  Operated  by  Horse  or 
Mechanical  Power.    Girder  Rail  Construction  a  Specialty. 
Twenty-five  Years'  Experience  in  Railroad  Building. 

MATERIAL  FURNISHED.    ESTIMATES  GIVEN.  CURVES 
AND  SWITCHES  LAID  AT  SHORT  NOTICE. 

Office  and  Residence,  487  Monroe  St.,  BROOKLYN,  N.  Y. 

J.    D.  MURRAY, 

NEW    BRUNSWICK,    N.  J. 

Contractor  and  Builder  of  Street  Railways. 

:E=>.  CEAIG, 

Street  Railway  Builder 

And  Dealer  in  Supplies.    Groove  Rail  with  the  Necessary  Castings 
Furnished  at  Short  Notice.     Complicated  Work, 
Car  Houses,  <Skc,  a  Specialty. 

Office  and  Residence:  22  BURNET  ST.,  E.  ORANGE,  N.  J, 

THOMAS  McNALLY, 

GENERAL  CONTRACTOR. 

RnilroafI  Work,  Paving,  Grading;,  Masonry,  Builder 
and  Pile  Driving. 

STREET  RAILWAY  WORK   A  SPECIALTY. 

Estimates  Furnished  on  Application. 

Have  constructed  150  miles  ot  Electric  and  17  miles  of  Cable  Road  Track  Work. 
NO.    5531    HAYS    STREET,    PITTSBURGH,  PA. 
NO.    75   WEST    GEORGIA    STREET,    INDIANAPOLIS,  IND. 

GEO.  L.  FOWLER, 

Consulting  Mechanical  Engineer, 

Room  27,  No.  53  Broadway, 
NEW  YORK. 

Especial  attention  paid  to  Estimates,  Designs  and  Superintendence  of  Con 
structlon  of  new  Electric  Power  and  Cable  Plants  for  Street  Railways,  and  the 
testing  ror  efficiency  of  those  already  In  operation. 

f.  e.  McCarthy  &  co, 

CONTRACTORS 

FOR  THE 

CONSTRUCTION  OF  STREET  RAILWAYS, 

Operated  by  Horse  or  Mechanical  Power.     Large  ex- 
perience in  railroad  building.    Material  furnished 
and  estimates  given  on  short  notice. 

RESIDENCE, 

1558  Tremont  Street,  Boston,  Mass. 

JULIUS  T.  DUDLEY  &  CO., 

136  Liberty  Street,  New  York  City. 

* 

RAILWAY  EQUIPMENT  SUPPLIES 

Bought,  Sold  and  Exchanged. 

CORRESPONDENCE  SOLICITED. 

NEFTEL,  O'CONNOR  &  COMPANY, 

INCORPORATED, 

ELECTRICAL  ENGINEERS, 

Electric  Railways,  Light,  Power  and  Steam 
Plants  Designed  and  Constructed. 

126  Liberty  Street,          NEW  YORK 

Ch7\s.  Ludlow  Livingston, 

ELECTRICAL  ENGINEER  AND  CONTRACTOR, 

713   PENN   AVENUE,  PITTSBURGH,   I*  A. 

i 


CONTRACTS  TAKEN  FOR  THE  CONSTRUCTION  AND  COMPLETE 
EQUIPMENT  OF  ELECTRIC  STREET  RAILWAYS. 


Station  and  Overhead  Construction  a  Specialty. 
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A  NTHONY,  WM.  A., 

/"Y             Consulting  Electrical  Engineer 
and  Electrical  Expert. 

Examinations  and  Reports,  Plans  and  Specifications  for  Power  Transmis- 
sion and  Electric  Lighting.  Tests  or  Instruments,  Machinery  and  Entire  Plant. 
VINELAND,aN.  J. 

j-|UXLEY  &  HOFFHAN, 

Construction  and  Power  Contractors. 

Agents  Buckeye  Engine  Co.   Plans  and  specifications  furnished. 
W.  H,  Hoffman,  Consulting  Engineer. 

John  Hancock  Building,  178  Devonshire  St.,  BOSTON,  MASS. 

A  RNOLD,  B.  J., 

M.  Am.  Inst,  of  Elec.  Eng., 
Consulting  and   Constructing  Engineer. 

SPECIALTY  :  Electric  Railways,  Power  Stations, 
565  ROOKERY,  CHICAGO. 

jyjALOCHEE,  H.  J., 

Consulting  Electrical  Engineer, 

Reports,  Specifications,  Designs.   Expert  Examinations  and  Supervision 
of  Light  and  Power  Work. 

23  Imperial  Bldg.,  Cor.  Gravier  and  Carondelet,  New  Orleans,  La. 

A  SHLEY,  FRANK  H., 

Consulting  Engineer  and  Contractor. 

Machinery  for  Special  Purposes  designed  and  Construction  Superintended. 
Estimates  Furnished  for  Entire  Steam  and  Electric  Power  Plants.  Inventions 
Perfected.        ^  Liberty         N£W  yORK  CITY. 

pEPPER  &  REGISTER, 

General  Contractors. 

Electric  Street  Railways  a  specialty. 
PROVIDENT  BLDG.,  4th  &  Chestnut  Sts.,  PHILADELPHIA. 

QLEVELAND  CONSTRUCTION  CO. 

Complete  Equipment  of  Electric 
Street  Railways. 
244  SOUTH  HOWARD  STREET,   AKRON,  OHIO. 

DOSENBAUM,  WM.  A., 

^       Electrical  Expert  and  Patent  Solicitor. 

Successor  to  the  Patent  Business  formerly  conducted 
by  the  W.  J.  Johnston  Co.,  Ltd. 

Room  177  TIMES  BUILDING,  NEW  YORK  CITY. 

QOLBY,  C.  B.  &  W.  H., 

Inspectors  of  Iron  and  Steel  for  Bridges  and 
Buildings,  Railway  Track  Material,  Ship  and  Boiler 
Plate,  Pipe,  etc. 

328  CHESTNUT  ST.,  PHILADELPHIA,  PA. 

CHITH,  THOS.  Q.,  Jr.,  M.  E. 

Mem.  Amer.  Soc.  Mec.  Eng. 
Consulting  and  Supervising  Engineer. 

Electric  Railway,  Light  and  Power  Plants.  Equipment  of  Buildings. 
11  Hammond  Building,                                   CINCINNATI,  O. 

QOMSTOCK,  THE  LOUIS  K.,  CO., 

Electrical  Engineers  and  Contractors. 

Electric  Railways.   Power  Plants.  Isolated  Plants. 

MONADNOCK  BUILDING,  CHICAGO,  ILL. 

CTERN  &  SILVERMAN, 

Designers  and  Builders  of 
Electric  Railway,  Light  and  Power  Plants. 
No.    707    ARCH    STREET,    PHILADELPHIA,  PA. 

P)AVIS,  LEWIS  K., 

Consulting  Engineer, 

Power  Plants  and  Electric  Street  Railways.    Plans,  specifications,  and  esti- 
mates prepared.   Examinations  made  and  work  superintended. 

i  BROADWAY,  NEW  YORK. 

npHAYER,  WILLIAM  C, 

1                Consulting  and  Constructing 
Electrical  Engineer. 

pJans,  Specifications  and  Estimates  furnished  on  short  notice,  and  Construc- 
tion supervised,    Wiring  of  all  kinds  neatly  done.   Designing,  Draughting  and 
Blue  Printing  a  Specialty.                   Wilhnr  «5t    TT  FVPT  AMn  n 

IIO   WllDUr  ot.,  LLUVllLnlNlJ,  U. 

J-JALL,  J.  P., 

Electrical  Contractor. 

Isolated  and  Steamship  Work  a  Specialty. 
CENTRAL  BUILDING,  143  Liberty  St.,  NEW  YORK. 

VI/TVKEFIELD  ELECTRICAL  ENG.  CO., 

Contracting  Engineers. 

Steam,  Electric  Light,  Railway  and  Power  Plants.  Correspondence  Solicited. 
No.  731  Reading  Terminal  Building,  PHILADELPHIA. 

W.  L.  RANKIN  &  BRO., 

L-  A  T  T  .A. ,     S  .  C. 

MANUFACTURERS  OF 

YELLOW  PINE  OCTAGON  POLES,  TIES,  GAR  STUFF 

AND    BRIDGE  TIMBERS. 

 CORRESPONDENCE  SOLICITED.  


From  firms  whose  names  appear  in  the  Street  Railway  Journal,  our 
friends  will  confer  a  favor  on  our  advertisers  and  ourselves  by  mention- 
ing this  paper.  Very  respectfully, 

STREET   RAILWAY   PUBLISHING  CO. 

J.  H.   BICKFORD,  ~ 

CONSULTING    MND    CONSTRUCTING  ENGINEER. 

1 

SURFACE  AND    ELEVATED    ELECTRIC  RAILWAYS. 

POWER    PLANTS,    STEAM    PLANTS,    LIGHTING  PLANTS. 

PLANS,    SPECIFICATIONS    AND    ESTIMATES.  DESIGNS    AND    SUPERVISION,    EFFICIENCY  TESTS. 

COMMERCIAL    AND    TECHNICAL    REPORTS,  PRELIMINARIES. 

 HKCKX'r  WORK.  

North  Shore  Traction  Co.,  Salem,  Mass.,  Lynn  &  Boston  R.  R.  Co.,  Lynn,  Mass.,  Scranton  Traction  Co.,  Scranton,  Pa.,  Reading  Traction 
Co.,  Reading,  Pa.,  Steinway  Railway  Co.,  Long  Island  City,  N.  Y.,  Metropolitan  Electric  Co.,  Reading,  Pa.,  Alton  St.  Ry.  Co.,  Alton,  111. 

PRINCIPAL   OFFICE.   NEAL   BLOCK,  SALEM.  MASS. 

NEW  YORK  OFFICE,  29   BROADWAY.   Room  203. 


Julius  Msysr, 

PRUSSIAN  GOVERNMENT  ENGINEER. 

Late  Chief  Engineer  of  the  Milwaukee  Street  Railway  company, 
of  Milwaukee,  Wis.,  and  consulting  Engineer  of  the 
North  American  Company,  of  New  York. 

FINANCES,  PRELIMINARIES   AND   CONSTRUCTION  OF 

ELECTRIC  RAILWAYS. 

Commercial  and  Technical  Reports  on  Electrical  Properties. 

Office,  Temple  Court,  New  York, 


When  Ordering 
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HM9RICHN 


STREET  RAILWAY  INVESTMENTS 


A    SUPPLEMENT    TO  THE 


Street  Railway  Journal. 


WILL  BE  READY  FOR  DELIVERY  ON  JUNE  15th. 


it  coi^-x^.ia^s 


$5.00. 


A  careful  and  authoritative  description  of  the  capitalization  and  operating  statistics  of 
over  1,000  street  railway  systems,  operating  in  6oo  cities  and  towns. 

Accurate  descriptive  and  statistical  matter  concerning  the  value,  as  street  railway  centers, 
of  about  75  cities  and  towns. 

A  large  number  of  maps  of  the  principal  street  railway  systems. 


NO  SUCH  COMPLETE  AND  VALUABLE  MANUAL  HAS  EVER 
BEFORE  APPEARED  IN  THIS  FIELD. 


Cut  out  and  send  in  the  following  order  blank  : 


-as 


11 1  ic 


Street  Railway  Publishing:  Co., 


Havemeyer  Building,  New  York. 


189 


Gentlemen  : — Please  send 
American  Street  Railway  Investments, 

(Edition  1894)  for  which  I  agree  to  pay  $5-°° 

American  Street  Railway  Investments, 

(Edition  1894)  and  the  Street  Railway  Journal  for 

one  year,  beginning  with  the  issue  of  

i89_  ,  for  which  I  agree  to  pay  $7-5° 

Name  

Address  

$  :    

SEE   OPPOSITE  PAGE. 
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June,  1894.J 
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SAflPLE  PAGE  FROM  AHERICAN  STREET  RAILWAY  INVESTMENTS. 


Operation. — Year  ending  June  30,  1892. 

Receipts  from  passengers   $263,953 

"       other  sources   1,940 

"       total   265,893 

Operating  expenses   161,111 


Earnings  from  operation   $104,782 

Deductions  from  earnings   59,216 

Net  income   $45,566 

Dividends  paid,  6  per  cent   45, 000 


To  surplus  account  

Total  surplus  account  def 

Per  cent.  O.  E.  to  total  receipts  

Balance  Sheet. — Date  June  30,  1893. 
Assets. 

Cost  of  road  and  equip.  $1,802,633 


566 
16,166  si 
60.5 

Liabilities. 


Cash  assets. 
Other  assets 


36,261 


i,757 


Capital  stock  

Funded  debt  

Bills  and  accounts  pay- 
able   

Other  liabilities  

Profit  and  loss  


1893. 
$407,854 
7,337 
415,191 
241,459 

Ii73,732 
87,420 
$86,312 
52,499 

33,8i3 
rp.  17,002 
58.1 


pi  ,000,000 
730,000 

91,015 
2,633 
17,002 


Total   1,840,650 


Total   1,840,650 

Plant  and  Equipment. 

Owned.  Leased. 

Miles  of  main  line   12.6  8.4 

"    second  track  and  sidings   4.0  7.1 

"    track  (electricity)   16.6  15.5 

Gauge,  4  ft.  Sj4  in.;  50  lb.  and  70  lb.  girder  rail;  100  motor 

cars,  Mcl.  &  S.  and  Cooper  Corliss  engines,  B.  &  W.  boilers,  Gen. 

Elec;  dynamos,  Gen.  Elec.  and  West,  motors,  Gilbert  cars,  Taylor 

trucks. 

Officers. — Pres.  Robt.  C.  Pruyn,  V.  Pres.  A.  N.  Brady,  Treas, 
Gen.  Man.  &  Purch.  Agt.  John  W.  McNamara,  Sec.  James  McCredie, 
Asst.  Gen.  Man.  Edgar  S.  Fassett,  Chf.  Eng.  Thomas  E.  Murray, 
Elec.  Engr.  H.  P.  Merriam.  General  Office,  Broadway  and  State 
Streets. 

LOUISVILLE,  KY. 

MUNICIPAL  STATISTICS  AND  INFORMATION. 

Location. — Louisville  is  situated  in  the  northern  central  part  of 
Kentucky,  on  the  Ohio  River — the  dividing  line  between  Kentucky 
and  Indiana.    It  is  the  county  seat  of  Jefferson  County. 

Suburbs. — The  townships  of  Crescent  Hill,  Parkland  and  South 
Louisville  are  connected  with  Louisville  by  street  railway  lines.  The 
cities  of  New  Albany  and  Jeffersonville  are  across  the  river  in  In- 
diana, but  are  not  connected  with  Louisville. 

Population. — The  population  in  1880  was  123,758,  and  in  1890, 
161,129,  an  increase  of  30  per  cent.  The  total  present  population  of 
the  city  and  suburbs  named  is  approximately  200,000. 

Railroad  Connections. — The  Newport  News  &  Mississippi  Val- 
ley R.  R.,  the  Louisville  &  Nashville  R.  R.,  the  Louisville,  Evans- 
ville  &  St.  Louis  R.  R.,  the  Louisville,  New  Albany  &  Chicago  R.  R. , 
the  Ohio  &  Mississippi  R.  R.,  the  Louisville,  St.  Lcuis  &  Texas 
R.R.,  the  Louisville  Southern,  the  Queen  &  Crescent  route  (to  New 
Orleans  and  all  Southern  points)  and  the  Pennsylvania  Company 
connect  Louisville  with  all  parts  of  the  country.  A  number  of  river 
steamers  ply  between  Louisville  and  the  different  points  on  the  Ohio 
and  Mississippi  River. 

Manufacturing  and  Commercial  Interests. — A  capital  of  about 
$31,000,000  is  employed  in  the  various  industries  of  the  city,  the  prin- 
cipal productions  being  chewing  and  smoking  tobacco,  cigars,  sole 
leather,  furniture,  agricultural  implements,  water  and  gas  pipes, 
wagons  and  manufactured  iron.  Louisville  is  the  largest  whiskey 
market  in  the  world,  the  taxes  alone  amounting  to  over  $20,000  per 
day,  and  the  city's  commerce  exceeds  $150,000,000  per  annum.  About 
25,000  hands  are  employed  in  the  manufacturing  industries,  receiving 
in  wages  about  $11,000,000  per  annum,  and  the  value  of  the  manu- 
factured product  is  about  $45,000,000  per  annum. 

Banking  Capital. — There  are  now  (1894)  9  national  banks,  with 
a  combined  capital  and  surplus  of  about  $5,000,000;  12  state  banks, 
with  capital  and  surplus  of  about  $9,000,000;  1  loan  and  investment 
company,  with  capital  and  surplus  of  about  $715,000,  and  2  savings 
banks,  with  surplus  of  about  $39,000.  The  total  banking  capital  is 
approximately  $15,000,000,  equivalent  to  about  $93  per  capita. 

Assessed  Valuation. — The  assessed  valuation  of  real  estate  is 
(1893)  $84,600,000  the  property  being  assessed  at  about  80  per  cent,  of 
its  real  value.  The  assessed  valuation  of  the  personal  property  is 
$5,725,000.  The  total  valuation  of  real  and  personal  property  is 
$90,325,000,  equivalent  to  $561  per  capita. 

Municipal  Debt. — The  municipal  debt  of  the  city  less  sinking 
funds  is  (1893)  $9,212,000,  equivalent  to  $57  per  capita. 

Tax  Rate. — The  tax  rate  is  (1893)  $23.05  per  $1,000. 
STREET  RAILWAY  SYSTEM-Descriptive. 

Louisville  is  built  on  a  plateau  about  70  ft.  above  the  river,  and 


is  laid  out  upon  a  regular  geometrical  pattern.  The  city  covers  an 
area  of  about  35  square  miles,  the  population  density  being  about 
4,600  inhabitants  per  square  mile.  The  street  railway  system  is  ex- 
tensive and  well  developed,  is  under  the  control  of  a  single  corpora- 
tion, and  gives  an  excellent  service  to  every  part  of  the  city  and  sub- 
urbs. Of  the  160  miles  of  track  100  miles  are  operated  by  electricity 
and  60  miles  by  horses. 

STREET  RAILWAY  SYSTEM— Present  Companies. 

Louisville  Railway  Co. — Chartered,  April  9,  1893.  Annual 
meeting  third  Wednesday  in  Feb.  This  is  a  consolidation  of  the  fol- 
lowing companies:  Louisville  City  Ry.  Co.,  Central  Passenger  R.  R. 
Co.,  Kentucky  Street  Ry.  Co.,  Beargrass  Ry.  Co.  and  Crescent  Hill 
Ry.  Co.  This  company  owns  and  operates  the  entire  street  railway 
system  of  Louisville. 

Capital  Stock. — Common  stock,  authorized  and  issued  (Jan.  1894), 
$4,000,000;  par  value  $100  per  share.  Preferred  stock,  authorized  and 
issued,  $2,000,000;  par  value  $100  per  share.  Conditions  of  prefer- 
ence, 5  p.  c.  cumulative  dividends. 

Funded  Debt. — First  consolidated  mortgage  gold  bonds,  author- 
ized, $6,000,000;  issued,  $4,600,000;  in  escrow,  $1,400,000  (see  Note), 
coupon,  but  may  be  registered;  dated  July  1,1890,  due  1930;  denom. 
$1,000;  int.  5  p.  c,  payable  Jan.  and  July  in  Louisville  and  New  York 
(Seligman  &  Co.);  trustee  of  mortgage,  Fidelity  Trust  &  Safety  Vault 
Co.  of  Louisville,  Ky. 

Note. — The  company  has  reserved  $1,400,000  of  consolidated 
mortgage  bonds  to  retire  an  equal  amount  of  prior  issues  as  follows: 

First  mortgage  bonds  Louisville  City  Ry.  Co.,  original  issue, 
$300,000,  now  outstanding,  $137,000;  dated  July  1864,  due  1894;  denom. 
$500;  int.  6  p.  c,  payable  Jan.  and  July,  at  office  of  Continental  Nat'l 
Bank,  New  York,  and  in  Louisville;  trustee  of  mortgage,  J.  G.  Bar- 
rett, of  Louisville. 

Mortgage  bonds  Louisville  City  Ry  Co.,  original  issue  $250,000, 
now  outstanding,  $79,000;  dated  July  1S77,  due  1897;  denom.  $100 and 
upwards;  int.  6  p.  c,  payable  Jan.  and  July,  at  office  of  Continental 
Nat'l  Bank,  New  York,  and  in  Louisville;  trustee  of  mortgage,  Wil- 
liam Mix,  of  Louisville. 

Mortgage  bonds  Louisville  City  Ry.  Co.,  original  issue  and  now 
outstanding,  $609,000;  dated  July  1884,  due  1909;  denom.  $50  and  up- 
wards; int.  6  p.  c,  payable  Jan.  and  July,  at  office  of  Louisville  Trust 
&  Safety  Vault  Co.,  trustee  of  mortgage, 

First  mortgage  bonds  Central  Passenger  Ry.  Co.,  authorized 
$400,000,  now  outstanding,  $95,000;  dated  Nov.  1883,  due  1902;  denom. 
$1,000;  int.  6  p.  c,  payable  May  and  Nov.  in  Louisville;  trustee  of 
mortgage,  Fidelity  Trust  &  Safety  Vault  Co.  of  Louisville. 

Mortgage  bonds  Central  Passenger  Ry.  Co.,  authorized,  $400,000, 
now  outstanding,  $305,000;  dated  Nov.  1888,  due  1908;  denom.  $1,000; 
int.  6  p.  c,  payable  May  and  Nov.,  in  Louisville;  trustee  of  mortgage, 
Louisville  Safety  Vault  &  Trust  Co. 

First  mortgage  bonds  Citizens'  Passenger  Ry  Co.,  original  issue, 
$200,000,  now  outstanding,  $175,000;  dated  Jan.  1867,  due  1897;  denom. 
$1,000;  int.  6  p.  c,  payable  Jan.  and  July  in  Louisville;  trustee  of 
mortgage,  J.  M.  Duncan,  of  Louisville. 

Franchises. — The  franchises  for  a  part  of  the  system  are  granted 
for  99  years  from  1893,  the  balance  are  granted  without  time  limit. 

Operation. — Year  ending  Dec.  31,  1893. 

Receipts  from  passengers  $1,265,202 

other  sources   16,791 

"      total   1,281,993 

Operating  expenses  and  taxes,  63  p.  c   807,056 


Earnings  from  operation   474,937 

Interest  on  bonds   314,000 


Net  income    160,937 

Dividends  paid   87,500 


To  Surplus  account   73,437 

Balance  Sheet. — Date,  Dec.  31,  1893. 

Assets.  Liabilities. 

Cost  of  road  $11,559,17  Capital  stock  $6,000,000 

"      equipment           1,376,175  Funded  debt   6,000,000 

Cash  assets                       163,106  Bill  payable   10,000 

Other  assets                       220,124  Other  liabilities   333,347 

Surplus   975-235 


Total   13,318,582 


Total    13,318,582 


Plant  and  Equipment. 

Miles  of  main  line  90,  of  second  track  60,  of  sidings  and  other 
track  10,  total  track  160;  track  operated  by  horses  60,  by  electricity  100. 
Gauge,  5  ft.,  100  miles  78  and  100  lb  girder  rail  construction,  30  miles 
T  rail  construction,  30  miles  miscellaneous  construction ;  no.  of  horses, 
1,258,  of  horse  cars,  180,  of  motor  cars,  200,  of  trail  cars,  100;  horse 
power  of  engines,  3,000,  Gen.  Elec.  dynamos  and  motors. 

Officers.  Pres.  J.  B.  Speed,  Vice-Pres.  St.  John  Boyle,  Sec.  & 
Treas.  R.  A.  Watts,  Gen.  Man.  T.  J.  Minary,  Supt.  J.  O.  Haddox, 
Chief  Eng.  &  Elec.  A.  B.  Du  Pont.  General  office,  12th  and  Jeffer- 
son Sts. 


SEE   OPPOSITE  PAGE, 
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A  VALUABLE  BOOK. 


THE  MOST  IMPORTANT  WORK  TO  STREET  RAILWAY 
MEN  THAT  HAS  BEEN  PUBLISHED. 


THE  FIRST  PRACTICAL  BOOK  COVERING 
AMERICAN  STREET  RAILWAY 
PRACTICE  OF  TO-DAY. 


STREET  RAILWAYS; 


THEIR 


CONSTRUCTION, 


OPERATION  and 


MAINTENANCE. 


44 


A  Practical  flafldbook  for  Street  Haitaay  JRei). 


By  C.  B.  FAIRCHILD,  Editor  Street  Railway  Journal. 


BOOK  bearing  the  above  title,  profusely  illustrated,  has  been  issued  from  the  press  of  the  Street  Railway 
Journal.  This  work  has  been  carefully  compiled  from  the  series  of  articles  entitled  "Trams,"  which,  for  a 
year  past,  have  appeared  in  the  Street  Railway  Journal.  These  articles  have  been  submitted  to  the  criti- 
cism of  experts  in  each  of  the  different  departments  treated,  and  have  been  revised,  enlarged  and  corrected,  and 
it  is  confidently  believed  that  the  book  will  be  accepted  by  street  railroad  men  as  a  standard  work,  and  will  prove 
invaluable  to  all  interested  in  the  subject. 

It  treats  fully  of  Electric,  Cable,  Horse  and  other  surface  roads,  including  those  operated  by  Steam,  Air 
and  Gas  Motors,  also  Elevated,  Inclined  plane  and  Rack  Rail  Systems.  A  whole  chapter  is  devoted  to  track  con- 
struction for  each  method  of  traction;  with  an  itemized  bill  of  cost.  Another  treats  of  Franchises  and  Corpora- 
tions and  Laws  relating  to  the  same.  A  third  relates  to  discipline,  and  gives  a  classified  set  of  rules  for  the  guid- 
ance of  conductors  and  drivers,  which  have  been  compiled  from  the  best  practice. 

The  book  is  quarto  in  form,  handsomely  printed,  and  bound  in  a  most  substantial  manner. 
It  contains  nearly  500  pages  and  over  750  illustrations. 

PRICE,  POSTAGE  PREPAID :  — Cloth,  $4.00 ;   Leather  and  Gilt,  $5.00. 

Remit  by  P.  O.  money  order,  draft,  registered  letter  or  express  money  order. 

Address     STREET  RAILWAY  *  PUBLISHING  CO., 

Havemeyer  Building,  New  York. 

Copies  can  also  be  obtained  at  our  Western  Office,  Monadnock  Block,  Chicago. 


June,  1894.] 
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THE  CORNER  &  BUTTON  MFG.  CO. 

— ^  CLEVBLAKTID,  CX? 

MANUFACTURERS  OF 


ELECTRIC, 
CABLE 


AND 


TRAIL  CAR 


TRUCKS 


SOLID  FORGED  MOTOR  TRUCK,  No.  20, 

For  Car  Bodies,  16  to  20  Feet  Long. 


SOLID  FORGED  MOTOR  TRUCK,   No.  25 

For  Car  Bodies,  18  to  26  Feet  Long.    (Exclusive  of  Platforms.) 


36 


THE  STREET  RAILWAY  JOURNAL. 


[Vol.  X.    No.  6. 


Second-Hand  Street  Cars 


Open  and  Closed  Cars,  with  or  without  electrical  equipment,  ready  for  service. 
Various  parts  new  and  second-hand  F  30  electrical  equipment,  at  very  low  prices. 
Also,  one  second-hand  Mcintosh  &  Seymour  250  H.  P.  Engine  in  good  order. 
Photographs  of  cars  sent  on  application.  Address 

H-    JF".    X\T  O  O  ID 

Purchasing  Agent  West  End  Street  Railway  Co. 


BOSTOIT,  MASS. 


ECONOMY.  EFFICIENCY. 


LONGEVITY. 


THIS  YOUNG-  LOCK  NUT  CO., 

1 50  Broadway,   New  York  Citv. 

WASHINGTON    &    GEORGETOWN    RAILROAD  CO. 

Washington,  D.  C,  February  15,  1894. 
Gentlemen : — Replying  to  yours  of  the  14th  inst.,  would  state  that  the  Young  lock  nut  is  giving  us 
entire  satisfaction  where  used.    We  are  using  these  locks  on  the  bolts  that  fasten  our  grip  guards  to  their 
brackets  around  curves.    We  formerly  had  a  jam  nut  on  these  bolts  and  they  were  continually  getting 
loose;  but  since  using  the  Young  lock  nut  they  have  given  us  no  trouble  at  all. 

(Signed)  D.  S.  CARLL,  Chief  Engineer. 


THE  STREET  RAILWAY  JOURNAL, 


$4.00  PER  YEAR. 


GEO.  H.  HEAFFORD,  General  Passenger  Agent. 
J.  H.  HILAND.  General  Freight  Agent. 
Chicago,  ill. 


Western  New  York  &  Pennsylvania 

RAILROAD  CO. 


The    .Short  and   Popular   Route   from   Bufl'alo  to   Clean,  Bradford, 
Dunkirk,  JMayville,  Titusville,  Oil  City,  Pittsburgh,  Phila- 
delphia, Baltimore,  Washington  and  the  South, 


THE  ONLY  LINE  RUNNING  SOLID  TRAINS  WITH  PULL- 
MAN BUFFET  AND  SLAEPING  CARS  DAILY 
BETWEEN  BUFFALO,  OIL  CITY 
AND  PITTSBURGH. 


Gen'l  Office,  84  Exchange  St.,  Buffalo,  N.  Y. 

Trains  Leave  N.  Y.  C.  &  H.  R.  R.  R.  Depot 


R.  BELL, 

General  Pupertntendent. 


J.   A.  FELLOWS, 

General  Passenger  Agent. 


June,  1894.] 
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The  Economy  Trolley  Wheel  Co. 


1244  UNITY   BUILDING,  CHICAGO. 


LEAST  WEIGHT. 
HIGHEST  ECONOMY 


8SWa 

a2B  IK! 

~B3  « 
z  ™ 

(•Ho- 

o  b  D-frm 


Detroit  Standard 

Motor   Equipments  (New) 
Complete  Including 
TRUCKS. 
Lowest  Prices.    Write  for 
Particulars. 

L.  Warfield,  Agt,  Detroit,  Mich. 


CAMBRIA 

STREET  RAILS.  GAR  CHANNELS 


STEEL 


Address, 

CAMBRIA  IRON  CO., 

218  SO.  FOURTH  ST.,  PHILADELPHIA,  PA. 


Changeable  Electric  Headlight  Co, 


Front  View. 


No  Oil. 
No  Broken 

Chimneys. 
Costing  Nothing 
for  Maintenance. 

OFFICE: 
406  BASTABLE, 

SYRACUSE,  N  Y. 


Roar  View. 


ELEPHANT  BRAND.    PHOSPHOR  BRONZE. 


JUl  GENUINE 
INGOTS  4  MANUFACTURES 
B*AR  OUR 

REG.JRADE  MARKS. 


PHOSPHOR-BRONZE 

Ingots,  Castings,  Wire,  Sheet  &c. 
ThePhosphqr  Bronze  Smelting Co.Limited 
2200WashingtonAve.Philadelphia.,Pa. 

oric1nal  manufacturers  of  phosphor- 
Bronze  in  theUnited  States  and  Sole 
Makers  of"ELEPHANT  BRAND"Phosphor-Bronze. 


FRANCIS  M.  EPPLEY, 

ATTORNEY  &  COUNSELLOR -AT- LAW 

— AND — 

SOLICITOR   OF  PATENTS. 

President  of  the  Orange  Cross  Town  Street  Railway. 


New  York  Office,  (40  Nassau  St. 
New  Jersey  Office,  303  Washington  St.,  Orange,  N.  J. 

Special  Attention  to  nil  Matters  and  Negotiations  appertaining  to 
Street  Railway  Properties. 


10  Times  the  Area  of  the  Wire  for  Contact 

Is  what  the  electrical  law  requires,  but  you  have  been  compelled  to  ignore  this 
and  be  satisfied  with  getting  the  area  of  the  wire,  and  often  not  that.  The 
Johnston  Rail  Bond,  by  utilizing  the  contact  against  the  side  of  the  rail,  affords 
12  times  the  area  of  the  Bond  Wire  for  contact.  It  is  durable  and  the 
contact  indestructible.  An  ignorant  laborer  cannot  bungle  it ;  it  can  be  applied 
in  about  5  minutes.  You  can  with  this  bond  operate  your  road  under  the  high- 
est economy  and  reduce  the  loss  of  30  to  40  per  cent,  between  dynamos  and 
motors.    Write  for  cross  section  and  prices. 

THE  CAR  EQUIPHENT  CO., 

741  Drexel  Building,       ...       Philadelphia,  Pa. 


ELECTRIC  RAILWAYS. 

PLANS,  SPECIFICATIONS,  ESTIMATES; 
CONSTRUCTION  SUPERVISED ; 

UNDER  ANY  OR  ALL  SYSTEMS. 


C.  0.  MAILLOUX,  Consulting  Electrical  Engineer, 

n>To-  -4=5  "William  St.,  1TE"^7"  TOEK. 
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CHARLES  M.  RUMRILL  &  BRO., 


-MANUFACTURERS  OF- 


HIGH  GRADE  INSULATORS 

FOR   LINE  CONSTRUCTION, 

AND  APPLIANCES  FOR  TRACK  OR  OVERHEAD  WORK. 

lO©  Z_,Iloert37-  Street,  2>TETX7"  TOEK. 

SEND  SPECIFICATIONS. 

BARBOUR,  STOGKWELL  CO., 

MANUFACTURERS  OF 

MATERIAL  AND  SUPPLIES  FOR  STREET  RAILWAYS. 


205  Broadway,  Cambridgeport,  Mass. 


Dewey  Electric  Signal  System 

FOR  CARS  PROPELLED  BY  ELECTRICITY. 


ACCIDENTS  AVOIDED. 


CONVENIENCE  ATTAINED. 


ALARM  GONG  operated  by  simple  pressure  of  motorman's  foot  on  push 
button.   Gong  rings  continuously  if  desired. 

NO  CONFUSING  UP  AND  DOWN  MOVEMENT  OF  THE  FOOT.  SIGNAL 
BELLS  operated  by  push  buttons  conveniently  located  in  car  and  at  each  end 
under  the  hood. 

NO  BATTERY.  CURRENT  TAKEN  DIRECTLY  FROM  MAIN  LINE  OR 
TROLLEY. 

Electric  Railway  Companies  are  particularly  invited  to  inspect  the  system  be- 
fore placing  their  orders  for  new  cars. 

Detailed  information  given  on  application. 


THE  DEWEY   ELECTRIC  SIGNAL  CO., 

Havemeyer  Building,  26-28  Cortlandt  St.,  New  York. 
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e.  o.  Mccormick,  d.  b.  martin 

Passenger  Traltic  M'g'r.  Gen'l  Passenger  .t  Ticket  Agt. 

CINCINNATI,  O, 


INSTRUCTION  MAIL 

In  Architecture,  Bridge  Engineering, 

Architectural  Drawing,  Electrical  Engineering, 

Plumbing,  Heating  and  Ventilation,  Surveying  aud  Mapping, 

Mechanics,  Mining, 

Mechanical  Drawing,  EngliNh  Branches  and 


Diplomas  awarded.  To  begin,  students  need  only  know  how  to  read  and 
write.  Send  for  FREE  Circular  of  Information,  ttatlng  the  subject  you  think 
of  studying  to 

THE  CORRESPONDENCE  SCHOOL  OF 
MECHANICS  AND   INDUSTRIAL  SCIENCES. 

SCRANTON,  I'A. 

4000  STUDENTS. 


W.  H. 

COUNSELLOR  AT  LAW  IN  PATENT  CAUSES 


SOLICITOR  OF  AMERICAN  AND  FOREIGN  PATENTS. 

Washington  Loan  and  Trust  Company  Building, 

WASHINGTON,  D.  C. 

CIRCULAR  FURNISHED  ON  APPLICATION. 


ESTABLISHED  1882. 


ITJason  Electric  Co., 

Electric  Railway 


Supplies  ONLY. 


THE  PIONEER  HOUSE  SELLING  ONLY  THE  BEST  EQUIPMENT.    AGENTS  FOR  HOLMES 
BOOTH  &  HAYDENS  WIRES,  GARTON  LIGHTNING  ARRESTERS,  SAFETY 
CLUTCH  BRAKE,  PARTRIDGE  CARBON  BRUSHES, 
GRIFFITH'S  IMPROVED  TROLLEY. 

Medbery  Overhead  Material. 

SEND    FOR    CATALOGUE    AND  PRICES. 

MMSON   ELECTRIC  CO 

6O8  PULLMAN   BUILDING,  CHICAGO. 

W.  K.  MASON,  General  Manager. 
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WORLD'S  FAIR 

ELECTRIC  LAUNCHES 

AT  A  BARGAIN. 


STREET  RAILROADS  WILL  FIND  IT  A  GREAT  ADVAN- 
TAGE TO  HAVE  THEM  ON  THEIR 
WATER  TERMINI. 

May  be  Charged  from  Trolley  or  Are  Circuit. 


WILL  SEAT  30  PASSENGERS. 


Beautiful  Effects  at  Night  when  Launches  are  Lighted  by 

their  Own  Electric  Power. 


MAY   NOW    BE    SEEN    AT    MORRIS    HEIGHTS  ON 
THE   HARLEM  RIVER. 

General  Electric  Launch  Co., 

44  Broad  Street,  New  York. 
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The  American  Electric  Car  Heaters 
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Have  Passed  the  Experimental  Stage. 


By  continual  experience  in  actual  use  on  a  large  number  of 
cars,  have  been  proven  the  most  efficient,  most  dur- 

Gable,  most  economical  and  most  simple  Electric  *y 
Heater  made.    Investigate  this  system  be-  ^^^y 
y^l  v  fore  ordering  new  cars.    It  saves  ex- 

pense  to  have  cars  wired  dur-  # 
^ f\  mS  their  course  of  Z^^' 

^  construction. 


v\tt. 


Turn  on  Switch, 

Heat  Begins  Im- 
mediately. 


Turn  off  Switch, 

All  Expense 
Ceases. 


STYLE 


4- 


9> 


^^^^  During  the  past  winter 

>jk  r1^  careful  and  complete  tests  of 

the  American    Electric    Heaters  have 
^^y^  been  made  on  cars    under  varying  condi- 

^^^^r  tions  of  temperature  and  weather.      Copies  of 

j  series  of    these  tests  will  be  mailed  on  application 


X 


FOR  PRICES,  ESTIMATES,  CATALOGUES  OR  OTHER  INFORMATION,  WRITE  TO 
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CENTRAL  ELECTRIC  HEATING  CO., 

26-28  CORTLANDT  STREET,  NEW  YORK. 
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Every  Vital  Claim  Ever  Made  for  the  STIRLING  WATER  TUBE 
SAFETY  BOILER  Confirmed  in  the  Following 
WORLD'S  FAIR  AWARD: 

UNITED  STATES! 

(Department  F\— Machinery. 

164? 


ExHibUor^SXXvllxtQ^o.*^  -  _  'Mdre$$~M%&&&..%  Hlju 

Group  *9.  .      Class  413.*..^ 

Exhibit—  .'.Water..:.Tuhe.:..S.team...B.QilfixaA--  


AWARD 

Furnishing  steam  for  use  of  Exhibition.    One  of  the 
chief  characteristics  lies  in  the  simplicity  and  consequent  low 
cost  of  construction.    Boilers  consist  merely  of  four  cylindrical 
shells  or  drums,  connected  by  tubes  which  form  major  portion  of 
heating  surface.     Tubes  are  expanded  into  drum,  and  practically 
the  only  machine  work  required,  upon  entire  structure  is  that 
employed  upon  the  manhole  frame  in  the  head  of  each  drum,  which  is 
of  the  simplest  character.     Tubes  are  located  in  a  position  slight* 
ly  inclined  from  a  vertical  and  the  tendency  of  sediment  to  col- 
lect on  either  the  exterior  or  interior  surfaces  is  thereby 
reduced  to  a  minimum.     The  large  mud-drum,  located  below  the 
current  produced  by  circulation,  insures  quiet  water  in  which 
mud,  scale  and  other  impurities  may  settle.    Drum  favorably  locate, 
ed  at  bottom  of  rear  bank  of  tubes  for  receiving  deposits  which 
require  high  temperature  to  be  precipitated.    Examination  of  these 
boilers  in  operation  where  water  used  contained  large  quantities 
of  lime  salts,  demonstrated  that  a  small  amount  of  labor  was.' 
required  to  maintain  them  in  a  clean  condition,  and  that  they^ 
operated  with  the  highest  efficiency  in  this  most  important 
feature  and  possessed  marked  advantage.    Arrangement  of  division 
plates  is  such  that  exit  for  waste  gases  is  over  surfaces  where, 
the  coid  feed-water  is  just  entering,  insuring  low  flue  tempera- 
ture.   Use  of  a  fire-brick  arch  covering  grate  enables  high  furnace 
temperature  to  be  maintained.    These  boilers  are  proportioned  so 
that  the  ratio  of  horse  power  to  grate  is  about  fifty  to  one, 
ample  for  economical  resu] t.    Boilers  exhibited  show  that  they 
gave  practically,  dry  steam.     Inner  and  outer  rowsof  tubes  : slight ly 
curved.    A  chain  scraper  is  passed  through  when  deposits  form  on 
surfaces.     The  tubes  are  accessible  from  outside.    A  single  work- 
man disconnected  the  four  manhole  plates  and  exposed  every  tube 
in  the  boiler  within  a  period  of  five  minutes. 

Extreme  simplicity  and  low  cost  of  construction  of  water- 
tube  boilers.    Excellence  of  design  in  features  pertaining  to 
fuel  economy*  and  singular  adaptability_to  situations  requiring 
the_use_of^impure  f  eed  water . 

(Signed)  Gfe.a»....E»....Barrus.,  -  - 

Individual  Judae. 

Approved : .  John.. A ,r.  Roche...... 

President  Departmental 


Chairman  Executive  ComndUse  on  Awards., : 


Oppyisi  A .  M.  fi...         f&ate « .Eejxruary^26 ,  - 1 8'9  4 . 

igufeiect  to  change  of  grammatical  aud'tyDSwritteii ^Inaccuracies* 

TUT       Qf  ID!    IIIO  f*f  \  mi  DAMV      New  York  Office,  126  Liberty  St.  Boston  Office,  8  Oliver  St. 

■  I  I  k»       U  I  ll\bII1V4       VVlllr  Mil  I  ,    Philadelphia  Office,  418  Walnut  St.  Pittsburgh  Office,  Conestaga  Bide. 

r-wiwi?n»T    nmirua  Cleveland  Office,  Cuyahoga  BIdg.  Cincinnati  Office,  38  W.  Third  St. 

i.ENHKAL    OrFIl/Ls  :  Toledo  Office,  Arbuckle,  Ryan  &  Co.  New  Orleans  Office,  C.  S.  Burt  Co. 

PULLMAN  BUILDING,      -      -      CHICAGO,   ILL.  Minneapolis  Office,  Lumber  Exchange. 
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STEEL 
CASTINGS 


From  1  to  40,000  Pounds  Weight. 

Of  Open"  Hearth,  Chester  or 
Bessemer  Steel. 
True  to  Pattern.      Sound.  Solid. 
Gearing  of  All  Kinds,  Crank  Klin  Tin, 
Knuckles  for  Car  Couplers. 
Cross-Heads,  Rockers,  Piston-Heads, 

Etc.,  for  Locomottves. 
Steel  Castings  of  Every  Description. 

CHESTER  STEEL  CASTINGS  CO. 


Works  ;— Chester,  Pa.      Office:—  407  Library  St.,  Philadelphia,  Pa. 

HYDRAULIC  WHEEL  PRESSES 

BOTH  HAND  AND  BELT  POWER. 


HYDRAULIC  JACKS 

To  lift  or  push  Irom  4  to  150  tont     Large  Jacks  Rented 
by  the  day,  week  or  month. 


All  Sizes  and  Styles  of  Screw  Jacks,  Track  Jacks, 
Traverse  Jacks,  &c,  &c.   Punches  and  Shears, 
Polishing  and  Buffing  Machinery. 


WATSON  &  STILLMAN, 

204  to  210  East  43d  Street.         NEW  YORK. 


MOSHER 

Arc  Lamp, 


FOR 


Street  Railway  Work. 


Fully  Guaranteed. 


PRICES  REDUCED. 


Lamps  Sent  on  Trial 
for  Thirty  Days. 

It  Will  Pay  to  Try  it. 


View  of  Lamp  Wired  in  Use. 


Mosher  Electric  Co, 

125  Ontario  Street, 
Chicago,  III. 


IRON  BUILDINGS,  IRON  ROOFS 

RAILWAY   AND   HICHWAY  BRIDGES. 


GENERAL  STRUCTURAL  WORK  IN  IRON  AND  STEEL,  FOR  POWER  HOUSES,  CAR  SHEDS,  ETC, 

POLES  FOR  TROLLEY  WIRES,  ELECTRIC  LIGHTS,  ETC. 


WROUGHT   IRON   BRIDGE  CO.. 


Principal  Office  : 
CANTON,   O  1 1  I  O  - 


PLEASE  COMMUNICATE  WITH 
NEAREST  OFFICE. 


New  York  Oilier,  Electrical  Exchange  Itnildinu, 
Central  Office,  Chicago,  111. 
Western  Office,  Kansas  City,  Mo. 
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The  Billings  Patent 


Commutator  Bars. 


USED   BY  THE   PRINCIPAL  MAKERS  OF   ELECTRIC  DYNAMOS  AND  MOTORS 
AND  THE   LEADING  ELECTRIC  RAILWAYS. 

THE  BILLINGS  &  SPENCER  COfiPANY, 

HMRTFORD,  CONN. 
Drop  Forcings  of  Every  Description. 

ST.    LOUIS,    ARTHUR    S.    PARTRIDGE,   BANK   OF    COMMERCE  BUILDING. 

CLEVELAND,    THE    EASTERN    ELECTRICAL   EQUIPMENT    CO.,    5    WATER  ST. 

EASTERN    AGENTS,    PETTINGELL-ANDRE WS    CO.,    72  74   FEDERAL   ST.,  BOSTON. 

GET  DRY  STEAM  for  your  engine. 

There  are  two  ways  :    A  separator  will  remove  the  EFFECT  of  condensation  ; 
MAGNESIA  Pipe  Covering,  the  CAUSE.    Which  is  the  better  method? 

ROBERT  A.  KEASBEY,  54  Warren  St.,  New  York. 

Long  Distance  Telephone  1515  Cortlandt. 

BRANCH  OFFICE:    119  Franklin  St.,  Buffalo,  N.  Y. 

Telephone  Call  1844. 

STRIEBY  <&  FOOTE,   HRAD  FflRfilNfi^ 

295-301  Ogden  St., Newark,  N.J.  MJXWJm        I  V I1IJI11  U kJi 

TURNBUCKLES,  POLE-CLAMPS, 
AND  SPECIAL  FORGINGS  FOR  ELECTRICAL  RAILWAY  CONSTRUCTION. 

THE  LODGE  &  DAVIS  MACHINE  TOOL  CO., 

BUILDERS  OF 

COMPLETE  EQUIPMENTS  FOR 

Street  Railway  Shops, 

Including  Engine  Lathes,  Planers,  Drill  Presses, 
Shapers,  Screw  Machines,  Milling  Machines, 
Turret  Lathes,  Bolt  Cutters,  &c,  &c. 

Works:   CINCINNATI,  OHIO,   U.  S.  A 


NEW  YORK, 
1 10  Liberty  St. 


CHICAGO, 
G8-70  S.  Canal  St. 


PITTSBURGH, 
Cor.  Market  &  Water  Sts. 


ST.  LOUIS, 

823  N.  Second  St. 


BOSTON, 
23-25  Purchase  St. 
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BATES-CORLISS  BflTE?.I« co- 


SOLE  MANUFACTURERS. 


Simple  and  Compound. 

The  only  Liberating  Valve  Gear  Without  Springs  or  Hook  Block, 

All  Joints  have  Wrist  Pin  Bearings. 
BRANCH  OFFICE,  CUYAHOGA  BUILDING,  CLEVELAND,  0. 


AGENCIES  : 

FROST  MFG.  CO.,  KEATING  IMP.  «fc  MACH.  CO., 

Galesburg,  III.  Dallas,  Tex. 

ENGLISH  SUPPLY  dc  ENG.  CO.,         SMITH-COURTNEY  CO., 

Kansas  City,  Mo.  Richmond,  Vn. 

E.  C.  WELLS,  49  Rutland  Square,  Boston,  Mass. 


 PHILADELPHIA    CORLISS  ENGINES.  

AIR   PUMPS  AND  CONDENSERS. 
BAND  AND   FLY  WHEELS.           STEEL-PLATE  CHIMNEYS. 
 BLOWING  ENGINES.  

H 


BUILT  BY 


PHILADELPHIA  ENGINEERING  WORKS,  Limited, 

Mifflin  Street,  East  of  Front,  Philadelphia,  Pa. 

Chicago,  W.  F.  PARISH  MACHINERY  CO.,  Home  Insurance  Building. 
New  York,  WM.  M.  POWER,   121   Liberty  St. 


A  TREATISE  ON 

English  Methods 
of  Street  Railway 
Track  Construction. 

BY 

JAMES  MORE, 

Assoc.  M.  Inst.  C.  E.,  Engineer  to 
Dick,  Kerr      Co.,  Ltd., 

AND 

ALEX.  McCALLUM. 

Paper  Covers.     Price  35  Cts. 


FOR  SALEBY  THE 

Street  Railway  Publishing  Co., 

II AVEMEYER  BUILDING, 

26  CORTLANDT  ST..   NEW  YORK. 


i    ill  ssLS^ssmmm 


ill 


-THE- 


Electric  Storage  Battery  Co, 


SOLE   MANUFACTURERS  OF 


THE  CHLORIDE  ACCUMULATOR. 


Elements  of  all  sizes,  from  one 
hundred  up  lo  ten  thousand  watt 
hours  capacity  each,  or  larger  if 
required. 

TRACTION  CELLS 
A  SPECIALTY. 

Electric  Launch  Equipments, 
Telegraph,  Phonograph,  Surgi- 
cal, and  all  Special  Cells. 

Address, 


Drexel  Bldg., 
Philadelphia,  Pa. 
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WHEN  YOU  SEE 


THIS  TRADE  MARK 

ON  LEATHER  BELTING,  YOU 
SEE  ALSO  THE 

BEST  BEL-TING. 


CHAS.  MUNSON  BELTING  CO., 

Chicago,  22  to  36  So.  Canal  St. 

Pittsburgh. 


GENERA Ii   OFFICE  AND  WORKS  > 

HARRISBURC,  PA.,   U.   S.  A. 


The  Harrisburg  Ideal  Tandem  Compound  Engine. 


Automatic  Lubrication.   Superior  Regulation.  Perfect 
Equilibrium  in  Action.   Highest  Economy. 


SELLING  AGENTS. 


W.  R.  FLEMING  &  00., 

New  York  and  New  England. 
New  York  Office, 
Mail  and  Express  Building. 
Boston  Office,  620  Atlantic  Ave. 

(Walter  W.  Jones,  Manager.) 


P.  E.  BAILEY,  Philadelphia. 

701  Betas  Building. 

H.  E.  BALDWIN,  Cincinnati. 

Perwin  BIdg.,  5th  and  Race  Sts. 


IMPROVED  HEAVY  DUTY  ENGINES 

FOR  ELECTRIC  RAILWAY  SERVICE. 


MANUFACTURED  BY 


Branch  Offices  and  Salesrooms : 
38  Cortlandt  Street,  New  York  City. 

18  South  Canal  Street,  Chicago,  111.    _  _     „  m.  ■, 

R^S&toSS&ftZ  K7V^eS  IRON  WORKS,  Osmego.N.Y. 
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350,000  HORSE=POWER 


of  our  Vacuum  Feed  Water  Heaters  and  Purifiers  could 
not  have  been  installed  unless  the  eons/ant  investigations  had 
clearly  demonstrated  their  saving  capabilities.  Our  Catalogue 
will  fully  enlighten  you,  and  will  be  sent  if  desired.  We  also 
build  the  Webster  Separator  and  Williames  Vacuum  System  oj 
rX,  Steam  Heating.   

Warren  Webster  &  Co.. 


NKW  YORK,  136  Liberty  Street. 
CUU'AUO,  Jlonmlnock  Ilulldlng. 


CAMDEN,  N.J. 


LONG  DISTANCE  TELEPHONE  6*il. 


ELECTRIC  LIGHT  WORK. 
STEAM  HEATING. 
ELECTRIC  RAILWAY 

POWER  HOUSE  WORK. 

COPPER   PIPES   OF    ALL  SHAPES 
MADE    TO  ORDER. 


HIGH   PRESSURE  WORK  A  SPECIALTY. 

BBNJK7vnT^F.  SHAW 

Steam  Fitter  and  Steam  Expert, 

313-315  Orange  St.,  WILMINGTON,  DEL. 

 CORRESPONDENCE  SOLICITED.  


SHOOK,  ANDERSON  MFG.  CO., 

PITTSBTJBG-H, 


IITCOEPOEATED, 


Engineers,  Pipe  Fitters 
i«D  Machinists. 


High  Pressure  Pipe  Fitting  for  Electric  Railway, 
Electric  Light  and  Power  Plants. 

PIPE  BENDING  OF  ALL  SIZES  A  SPECIALTY. 

Manufacturers  of  Heavy  Yalves  and  Fittings. 


AGENTS  FOR  STEAM  PUMPS. 


ESTIMATES  FURNISHED. 


Economic  Legislation  of  all  the  States. 

Ti  Law  pi  Incorporated  Companies 

OPERATING   UNDER   MUNICIPAL  FRANCHISES, 

Such  as  Street  Railway  Companies,  Illuminating  Gas  Companies,  Fuel  Gas  Companies, 
Electric  Central  Station  Companies,  Telephone  Companies,  Water  Companies,  Etc. 

PRECEDED  BY  A  SUGGESTIVE  DISCUSSION  OP  THE  ECONOMIC  PRINCIPLES  INVOLVED  IN  THE 
OPERATION,  CONTROL,  AND  SERVICE  OF  SUCH  COMPANIES. 


THREE  OCTAVO  VOLUMES  OF  OVER  3,000  PAGES.    PRICE,  $15.00  NET. 

SENT    BY    MAIL,    PREPAID,     ON     RECEIPT    OF  PRICE. 


BY    A  I^I^KIN    RIPL/EY  POOTE, 


charles  e.  everett,  Editing  Attorney,     Address,  THE  STREET  RAILWAY  PUBLISHING  CO, 
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CHURCH,  KERR  A  CO., 

NGINEERS. 

WE  DESIGN  AND  CONSTRUCT  PLANTS  FOR 

MECHANICAL  DRAFT 

EXHAUSTING  THROUGH  ECONOMIZERS. 


BRIEFLY  THE  ADVANTAGES  ARE: 

Perfect  control  of  combustion,  regardless  of  fuel  or  barometer. 
Very  great  increase  in  boiler  capacity. 

Perfect  smokelessness  when  combined  with  mechanical  stoking. 
Temperature  of  flue  gases  down  to  2000. 
Temperature  of  feed  water  up  to  3000. 

From  which  results  the  large  net  economy  of  fuel  due  to  this  system. 

Moreover  the  first  cost  of  Mechanical  Draft,  including  the  Economizer, 
seldom  exceeds,  and  with  bad  foundations  is  always  much  less  than  that  of  an 
equivalent  brick  chimney,  in  which  the  flue  gases  are  wasted  at  4000  to  6oo°. 


.T'Tt  -r  tt  Tiii  t:Y  r*  tu  -n  "it  "P  -w  t  \-r  -;• '.t.  i;!a        i:  i   i  -v  •(•  -!:.  t  -w  -k  -r  -r 

T  ]  In  n  n  n  n  n  n  1-1  i-n  m  n  nlr^Tr^  i-iUrnlnfn  o  nln  o   r  n  n  n  n  n 


We  refer  to  plants  in  use  or  under  construction  as  follows  : 

Curtis,  Davis  &  Co.,  Cambridgeport,  Mass.,  Soap  Works   1,200 

Arc  Light  &  Power  Co.,  Chicago,  111   1,000 

Winchester  Avenue  Railway,  West  Haven,  Conn   1,000 

Boston  &  Maine  Railroad,  New  Terminal  Station,  Boston     2,000 

Massachusetts  General  Hospital,  Boston   1,200 

Holyoke  Card  &  Paper  Co.,  Springfield,  Mass   1,000 

W.  G.  Warden,  Philadelphia,  Pa   1,200 

Electric  Traction  Co.,  Philadelphia,  Pa   1,200 

Cincinnati  Street  Railway  Co.,  Cincinnati,  O   4,000 

Philadelphia  Traction  Co.,  33d  Street  Station,  Philadelphia,  Pa   6,000 

Philadelphia  Traction  Co.,  13th  Street  Station,  Philadelphia,  Pa   7>5°° 


H.  P. 


26  CORTLANDT  STREET,  NEW  YORK. 
620  ATLANTIC  AVENUE,  BOSTON. 
DREXEL  BUILDING,  PHILADELPHIA. 


-A.DDBESS, 


171  LA  SALLE  STREET,  CHICAGO. 
COMMERCIAL  BUILDING,  ST.  LOUIS. 
WESTINGHOUSE   BUILDING,  PITTSBURGH. 
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C.  &  G.  COOPER  &  CO.  «s  of  CORLISS  ENGINES 


MT.  VERNON,  O. 


COMPOUND,  CONDENSING 

AND    HIGH  PRESSURE. 


C.  &  G.  COOPER  &  CO.'S  TANDEM  COMPOUND   CONDENSING  CORLISS  ENGINE  FOR  ELECTRIC  STREET  RAILWAY  WORK. 


EXTRA  HEAVY  PATTERNS  for  STREET  RAILWAY  WORK 


"  M.  A.  GREEN "  IMPROVED  RAILWAY  ENGINE. 


REPRESENTED  BY 


EDW.  F.  AUSTIN, 
51  Schmidt  Bldg.,  Pittsburgh,  Pu. 

T.  T.  BURCH FIELD  &  CO., 
55  N.  Seventh  St.,  Philadelphia. 

J.  L.  LUDWIG, 
013-914  Postal  Telegraph  Bldg., 
New  York  City. 

FISHER  &  PORTER, 
1025  Moiiatlnock  Block,  Chicago. 

HOLMES  HARRISON, 
74  Baronne  St..  New  Orleans,  La. 

W.  H.  RAMSDELL, 
2  Varney  St.,  Lowell,  Mass. 
G.  T.  MILLS, 
44  Column   Bldg.,  Seattle,  Wash. 


 BUILT  BY  THE  

Altoona   Manufacturing   Co.,  -  Altoona,  Pa 
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THE  IcINTOSH  &  SEYMOUR 


The  above  cut  represents  a  700  horse  power  engine;  cylinders  20  and  36  x  36;  shaft  is  14  ins.  in  diameter 
in  the  bearings,  16  ins.  in  the  middle;  the  bearings  are  30  ins.  long;  everything  else  in  proportion.  Weight 
188,000  lbs.;  wheel  65,000  lbs.  Revolutions  no  The  low  pressure  cylinder  is  fitted  with  our  gridiron  valves 
at  four  points,  making  the  clearance  less  than  with  any  other  valves — about  one-half  that  of  a  cylinder  fitted 
with  Corliss  valves.  The  Brooklyn  City  Railway  Co.,  Brooklyn,  N.  Y.,  has  three  of  these  in  its  Ridgewood  Power 
Station.  We  are  making  three  of  them  for  the  City  &  Suburban  Railway,  Baltimore,  Md.,  and  four  for  the 
Cincinnati  Street  Railway  Co.,  Cincinnati,  O. 


WORKS  : 
AUBURN.    N.   Y.,   U.   S.  A. 


Mcintosh,  seymour  &  co. 


— SELLING     HCENTS,  •)$■ — 


NEW  YORK. 

PIERCE  *  MILLER 
ENGINEERING 
COMPANY, 

42  Cortlandt  St.,     NEW  YORK. 


i 


BOSTON. 


\ 


Engineers  and 

Contractors 

FOR 

COMPLETE   POWER   PLANTS.  ELEC- 
TRIC  RAILROADS  BUILT 
AND  EQUIPPED. 


CURRIER,  MAYO  &  GO. 


8  OLIVER  STREET, 

AGENTS, 
NEW  ENGLAND 

AND 

MARITIME  PROVINCES. 


CONTRACTORS 


FOR 


Complete  Power  Plants. 
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The  Improved  Ball  Engines 

 ARE    1 1  IN  RXCE  1^1  v  10 IX  

They  are  correctly  designed,  beautiful  in  appearance,  thoroughly  constructed,  heavy  and  strong. 
The  governor  is  especially  adapted  for  street  railway  service,  and  gives  unequalled  regulation. 

BALL  ENGINE  COMPANY,  Erie,  Pa. 

Chicago  Office,  Rookery  Building. 


HAMILTON   CORLISS  ENGINES. 


Following  nre  a  few  of  the  Principal  Lines  having  our  Engines  in  use  : 
DENVER  TRAIVrWAY  CO.,   Ilenver,   Col.  CONSOLIDATED  STREET  RAILWAY  CO.,  Cincinnati,  O. 

1'ITTSBUROH  «c  BIRMINGHAM  TRACTION  CO.,  Pittsburgh,  Pn.        NAUiWKEAG  STREET  RAILWAY  CO.,  Salem,  Mnss. 
MISSOURI   R.   R.   CO.,    St.   Louis,  Mo.  WICHITA   ELECTRIC   R.  If.  CO.,  Wicliitn,  Knns. 

ST.  LOUIS   <V   SUBURBAN   R.  R.  CO.,  St.  Louis,  Mo.  CITY  ELECTRIC  RAILWAY   CO.,  Little  Rock,  Ark. 

UNION  DEPOT  R.  R.  CO.,  St.   Lonls,  Mo.  QUINCY  HORSE  RAILWAY  &  CARRYING   CO.,  Oulncy,  III. 

TOLEDO   CONSOLIDATED  STREET  RAILWAY   CO.,  Toledo,  O. 


THE   HOOVEN,   OWENS   &   RENTSCHLER   CO.,    HAMILTON,  OHIO. 
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SOUTHWARK  FOUNDRY  *  MACHINE  CO 


SOLE  MAKERS  OF  THE 

PORTER-ALLEN  AUTOMATIC  ENGINE, 

Simple,  Compound  or  Triple  Expansion. 

ADAPTED  TO  ELECTRIC  LIGHT  AND  STREET 
RAILWAY  SERVICE. 


PHILADELPHIA,  PA. 


Close 
Regulation. 
High 
Economy. 


THE  EDWARD  P.  ALLIS  CO. 

MILWAUKEE,  WIS. 


Vertical  and  Horizontal, 
Triple  Expansion 
and 
Compound. 


SPECIAL  SEWAGE  AND  IRRIGATING  PUMPS. 
BUILDERS  OF  HIGHEST  GRADE  CORLISS  ENGINES  FOR  ALL  PURPOSES. 


CHICAGO)  509  Home  Insiirnnee  Bldg. 
J.  B.  ALLAN. 


NEW  YORK,  Room  1111,  20  Cortlnndt  St. 
F.  A.  LARKIN. 


MINNEAPOLIS,  416  Corn  Exchange. 

J.  F.  HARRISON. 


THE  BUCKEYE 


AUTOMATIC 
CUT-OFF 


ENGINES 


Slow  Speed,  Medium  Speed  and  High  Speed  Engines.    Simple,  Compound  and 
Triple  Expansion  Engines,  High  Pressure  Boilers. 

COMPLETE  STEAM  POWER  PLANTS  OF  HIGHEST  ATTAINABLE  EFFICIENCY. 


Address  BUCKEYE  ENGINE  COMPANY, 

25   FRANKLIN   AVENUE,  SALEM,  OHIO. 

10  Telephone  Building,  New  York  City.  N  w  ROBINSON,  97  SSSJSuS^  m. 

303  Neave  Building,  Cincinnati,  O.  Sr^ctE^HTON^ols  $E&*£!$Uinm+*,, 

„„_  „  -n    't  t  t»«j-j-  i  1      t»  A.  M.  MORSE,  51 1  Commercial  Building,  St.  Louis,  Mo. 

605  Penil  Building,  Pittsburgh,  Pa.  HUXLEY  <&  HOFFMAN,  401  John  Hancock  Building,  Boston,  Mass. 
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OTTO  CAS  ENGINE  WORKS, 


24  5  Lake  St. 

CHICAGO. 


18  Vesey  St., 

NEW  YORK. 


flTTfl  PAQ  ENPINEQ  Working  Without  Boiler,  Steam 
UIIU    UHO    LllUlllLO    or  Engineer.  Started  at  Once. 

SIZES:    1-3   TO    100    HORSE  POWER. 

BEST  POWER  FOR  USE    IN   STREET   CAR   STABLES. — Running 
Elevators,  Cutting  Fodder,  Etc. 

UNEXCELLED    FOR   ELECTRIC    LIGHT   WORK. —As   Expense  of 
Running  is  Limited  to  Time  of  Use  Only. 

THE  LANE  *  BODLEY  CO. 

CINCINNATI,  OHIO. 

CORLISS  ENGINES. 

HEAVY   SHAFTING,   STANDS,  TIGHTENERS 
AND  PULLEYS. 


ELECTRIC    LIGHT  AND 

STREET    RAILWAY  PLANTS 

 A  SPECIALTY.  


"  '7™^  Engineers 

Compound 


^■'Vrk  A  BOILERS. 

Complex  ©hestefu  Penna. 


J.  H.  McEwen  Ml  CO, 


BUILDERS  OP 


High  Grade  Automatic  Engines, 

Simple  and  Compound  of  the  Horizontal 
Type,  from  25  to  600  H.  P. 

Compound  and  Triple  Expansion  of  the  Yertical 
Type,  from  100  H.  P.  to  any  size. 


These  Engines  are  especially  adapted  to  any  work  that  requires 
close  regulation,  and  particularly  for  Electric  Street  Railway  work 
where  sudden  and  extreme  change  of  load  takes  place. 


OUR  GUARANTEE. 

The  engine  shall  not  run  one  revolution  slower  when  fully  loaded 
than  when  running  empty,  and  a  reduction  of  boiler  pressure  from 
the  greatest  to  that  necessary  to  do  the  work  will  not  reduce  the 
speed  of  engine  one  revolution.  Any  engine  falling  to  meet  this 
guarantee  becomes  the  property  of  the  purchaser  upon  payment  of 
one  dollar. 


Main  Office  and  Works,  RIDGWAY,  PA 

■(ranch  Offlceat  { , 


New  York, 
liberty  St. 


Chicago.  III. 
937  IHonadnock  Block. 
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THE  BALL  &  WOOD  ENGINE 


TANDEM    COMPOUND  TYPE. 

Works,  Elizabeth,  N.  J.         Office,  15  Cortlandt  St.,  New  York 


DICK  &  CHURCH 


SIMPLE, 
COMPOUND, 
TRIPLE  EXPANSION 


ENGINES. 


FOUR-CYLINDER  TRIPLE  EXPANSION. 

5  CORTLANDT  ST.,  NEW  YORK. 
519  "  THE  ROOKERY,"  CHICAGO. 


PHCENIX  IRON  WORKS  CO.,  Meadville,  Pa. ' 
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THE    BRICHTMAN    MECHANICAL    STOKER   and  Smoke  Preventing  Furnace  for  Steam  Boilers  is  more  Economical 
than  any  other  Boiler  Furnace  in  use.    Over  300,000  H.  P.  now  in  operation.    Send  for  our  illustrated  descriptive  pamphlet. 
We  design  and  construct  MECHANICAL  DRAFT  appliances  and  ECONOMIZERS,  with  or 
without  Mechanical  Stokers,  and  for  either  new  or  old  boiler  plants. 


THE  BRIGHTON  STOKER  COMPANY, 


ENGINEERS  AND 

CONTRACTORS, 


17  Michigan  Street,  Cleveland,  Ohio. 


HOFFMANN  &  BILLINGS  MFG.  CO., 


1802  FRAME. 


MILWAUKEE,  WIS. 


BUILDERS  OF 


IMPROVED  CORLISS 
ENGINES. 

Non-Condensing,  Condensing;  and  Compound. 


Economy.  -  Efficiency. 


WRITE   FOR  CUTS  AND  OTHER 
PARTICULARS. 


THE 


Sturtevant 

SPECIAL  STEEL  PLATE 

STEAM  FAN 


DOUBLE  ENCLOSED  ENGINE, 
CYLINDERS  ABOVE   THE  SHAFT. 


:    :    :    I^OR.    :  : 


•OK 


Induced  Draft. 

Built  to  Order  for  Special  Requirements. 

CATALOGUES,    PLANS    AND  ESTIMATES 
CHEERFULLY  FURNISHED. 

B.  F.  STURTEVANT  CO., 

BOSTON,  MASS. 

(  91  Liberty  Street,  New  York. 
BRANCH  J  16  S.  Canal  Street,  Chicago. 

STOKES:  )  135  N.  Third  Street,  Philadelphia. 

(  75  Queen  Victoria  Street,  LondoD. 
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MORSE, 


WILLIAMS 


&  GO. 


Morse  Elevator  Works. 


MANUFACTURERS  AN 


LMLDERS  OF 


ELECTRIC,  HYDRAULIC,  BELT  and  HAND 
POWER  PASSENGER  and  FREICHT 

ELEVATORS 


1105  Frankford  Ave.,  Philadelphia.     108  Liberty  St.,  New  York. 
1116E.  St.,  N.W.,  Washington,  D.C.     33  Lincoln  St.,  Boston. 
425  Spruce  St.,  Scranton,  Pa.  82  Church  St.,  New  Haven. 

Ornaha  Building,  Chicago,  111. 


W.  W.  TUPPER  &  CO. 

Patent  Sectional  Grate  and  Grate  Bars. 


j€€i€€€€<€i€€€€€€€€€€C€€<<««l 

:  z  :uz~zzr::z 


SHAKING  AND   DUMPING  CRATES 

For  all  kinds  of  coal.  Send  for  circular. 
39-41  Cortlandt  St.,  Taylor  Building,  New  York. 


Burnham  &  Duggan 

RY.   APPLIANCE  CO. 

70    Ivill>v    S*lt.,  Boston,  JMass. 

MANUFACTURERS  AND  DEALERS  IN 

Rail  Chairs,  Adjustable  Trolley  Wire  Brackets, 

Transfer  Tables,  Insulators,  Railway  Supplies. 

SEND    FOR    CIRCULARS   AND  PARTICULARS. 


VECAU  FIBRE  CO 


ESTABLISHED  1873. 

SOLE  MANUFACTURERS  OF 

HARD  VULCANIZED  FIBRE, 

In  Sheets,  Tubes,  Rods,  Sticks  and  Special  Shapes  to  order.    Colors,  Red,  Black  and  Gray. 
SEND   FOR  CATALOGUE  AND  PRICES. 

wilmnKW  THE  STANDARD  ELECTRICAL  INSULATING  MATERIAL  OF  THE  WORLD,  u  de°y™:n.  y. 


DAVIDSON  CONDENSERS 


FOR 


ELECTRIC 
RAILWAYS 


AND 


POWER 
STATIONS, 
M. 


BRANCHES ! 
77  Liberty  St.,  New  York 
50  Oliver  St.,  Boston. 


T.  DAVIDSON, 

43-53  Keap  St., 

BROOKLYN,  N.  Y. 


 THE  IMPROVED  

FISHKILL  CORLISS  ENGINE 


High  Economy,  Close  Regulation,  Noiseless  Operation. 

FISHKILL  LANDING  MACHINE  CO., 

FISIIKILL-ON-THE-HUDSON,  N.  Y. 

Hobt.  J.  Haloin,  Pres.  W.  F.  Sage,  Vlce-Pres.  Jas.  L.  Teller.  SeCy 


IDEAL  ENGINES 


FOR 


Street  Railways. 

740  consecutive 
hours'  running  with 
one  application  of 
oil,  without  one 
stoppage,  is  our 
World's  Fair  record. 


The  Ideal  Engine  is 
tbe  only  successful  hori- 
zontal sell-oiling  engine 
on  the  imirket. 


i  l.  m  & 

BUILDERS, 

SPRINGFIELD,  ILL. 
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THE  GOUBERT 
FEED-WATER  HEATER, 

Specially  adapted  to 

CONDENSING}  ENGINES,  and  In  use  in  the 
largest  CABLE  and  ELECTRIC 
RAILWAY  PLANTS  In 
the  United  States. 

ALL  SIZES,  50  TO  5,000  H.  P. 


Meets  the  requirements  01 

High  Pressure,     Free  Exhaust, 
Great  Durability. 


Agencies  in  all  Principal  Cities. 

GOUBERT  MFC.  CO. 

14  &  16  Church  St.,  Cor.  Cortlaiidt,  New  York. 


A  BREAKDOWN 

OF  YOUR  ENCINE 

Means  the  stoppage  of  trallic  on  the  entire  line. 
NINE-TENTHS  OF  THE  BREAKDOWNS 
are  due  to  Water  in  the  Cylinder. 

The  Stratton  Separator 

Removes  all  Water  in  the  Steam 
and  Delivers 

ABSOLUTELY  DRY  STEAM 

To  your   Engine.     It  is   A  POSITIVE 
SAFEGUARD  as  well  as  a  Source 
of  Economy.    Send  for 
Catalogue  to 

The  Goubert  Manufacturing  Go,, 

Sole  Manufacturers, 

14  &  16  Church  St.,  Cor.  Cortlaiidt,  New  York. 


HELiQS- 


A  Textbook  of 

Modern  Boiler  Practice  FREE. 


SOME  STREET  RAILWAYS 

USING 

HOPPES  PURIFIERS. 

Rochester  (N.  Y.)  Railway  Co  3000  H.  P 

Columbus  (O. )  Street  Railway  Co  1000  " 

Calumet  Electric  Street  Railway  Co.,  Burnslde 

Crossing,  Ills  1000 

Springfield  (O.)  Railway  Co   300  " 

Cincinnati  (O.)  Street  Railway  Co   300  " 

Cincinnati  (O.)  Incline  Plane  Railway  Co   250  " 

Bay  City  (Mich.)  Union  Railway  Co   400  " 

Topeka  (Kans.)  Railway  Co   500 

Kansas  City  (Mo.)  Cable  Railway  Co   800  " 

City  Electric  Railway  Co.,  Little  Rock,  Ark   750 

Rapid  Transit  Street  Ry.,  San  Antonio,  Tex  ...  350 
San  Antonio  Street  Ry.  Co.,  San  Antonio,  Tex. .  250  " 
Houston  (Tex.)  City  Railway  Co   200  " 


THE  FUEL  ECONOMIZER  CO. 


OF   MATTE  A  WAN,   N.  Y. 

Sole  Makers  in  the  United  States  of 

Green's  Patent  Fuel  Economizer, 

Being  Applied  to  Work  with  NATURAL  DRAFT  hy 
the  Following  Electric  Railroad  Companies. 

Brooklyn  City  Railroad  Co.,  Brooklyn,  N.  Y    13,000  H.  1' 

Intramural  Railroad  Co.,  World's  Fair   3,500  " 

Montreal  Street  Railroad  Co.,  Montreal,  P.  Q   3,000  " 

Union  Railroad  Co.,  Providence,  R.  1   3,000  " 

South  Chicago  City  Railroad  Co.,  Chicago,  111   900  " 

Terre  Haute  Street  Railroad  Co.,  Terre  Haute,  ind   250  " 

Lake  Cities  Electric  Railroad  Co.,  Michigan  City   150  " 

Head  Office  and  Works,  Matteawan,  N.  Y, 
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LIST  OF 


BABCOCK 

WILCOX 

BOILERS 

In  use  on  Electric  and  Cable 
Railroads,  Nov.  1,  1893. 


H.  P. 

West  End  Ky.  Co.,  Boston  4  orders,  '89-'92....  9,500 

The  Albany  Ky.  Albany,  N.  Y  3  orders,  >89->92. . . .  1,000 

The  Oosstown  St.  Ky.  Co.,  Buffalo,  N.  Y    3  orders,  '90-'93...  4,500 

Cincinnati  St.  Ky.  Co.,  Cincinnati,  O  5  orders,  '90-'93   3,300 

Pittsburgh  &  Birmingham  Traction  Co., 

Pittsburgh,  l'a    July,  1890.  ..  1,000 

Columbus  Glee.  St.  Ky.  Co.,  Columbus,  0..4  orders   1,807 

Aurora  St.  Ky.  Co.,  Aurora,  III  2  orders,  '90  '92.  ..  832 

People's  St.  Ky.  Co.,  St.  Joseph,  Mo  2  orders,  '89-'93    ..  1,040 

Duluth  St.  Ky.  Co.,  Duluth,  Minn  4  orders,  '90-»93....  1,312 

Brooklyn  City  Ky.  Co.,  Brooklyn,  N.  Y...  6  orders,  '!)l-'93  16,500 

Rochester  St.  Ky.  Co.,  Rochester,  N.  Y  2  orders,  '91-'f>2  .  ..  808 

JHcrrimac  Vnllcy  R.  R.   Co.,  Lawrence, 

Mass  3  orders,  '91-'93.  ..  896 

Citizens'  Ry.  Co.,  Indianapolis,  Ind  August,  1891   fiOO 

Union  R.  R.  Co.,  New  York  2  orders,  >91-'92....  1,500 

Lynn  6c  Boslou  R.  R.,  Boston,  Mass  3  orders,  '91-'92....  4,000 

Globe  St.  Ry.  Co.,  Fall  River,  Mnss  February,  1892....  675 

Houston  City  Ry.  Co.,  Houston,  Tex  2  orders,  '90-'92   492 

City  &  Suburban  Ry.  Co.,  Savannah,  Ga  March,  1892   500 

Seashore  Elec.  Ry.,  Asbury  Park,  N.  J  May,  1 892 ....  640 

Atlantic'Ave.  Ry.  Co.,  Brooklyn,  N.  Y  3  orders,  '92-'93  ...  3,000 

Carroll  Elec.  Ky.  Co.,  New  Orleans,  La  May,  1  892   624 

Intramural  Elec.  Ry.  Co.,  World's  Fair  1  892-1 893 ... .  3,500 


Market  Street  Elec.  Ry.  Co.,  San  Fran- 
cisco, Cal  3  orders  

Cincinnati.    Newport   &   Covington  Ry. 

Newport,  Ky  

Union  Ry.  Co.,  Providence,  R.  1  December,  1892. 

Atlantic   Improvement  Co.,  Long  Island 

City,  N.  Y  February,  1893. 

Philadelphia  Traction  Co.,  Philadelphia  March,  1893. 

Camden,   Gloucester   &,  Woodbury  Elec. 

Co.,  Gloucester,  N.  J  

Union  Depot  Ry.  Co.,  St.  Louis,  Mo  

Haverhill    &    Grovelaml    St.    Ry.  Co., 

Haverhill,  Mass  1892. 

Columbus  Elec.  Ry.  Co.,  Columbus,  0  1S90. 

New  York  &  Brooklyn  Bridge,  Brooklyn .  ..3  orders,  '82-'91. 

Washington  A  Georgetown  R.  K.,  Wash- 
ington, D.  C  4  orders  

Cleveland  City  CableRy.Co.,  Cleveland, O  Marcb,  1890. 

Valley  City  St.  &  Cable  Ry.  Co.,  Grand 

Rapids,  Mich  

Chicago  City  R.  R.  Co.,  Chicago,  111  April,  1881. 

Grand  Ave  K.  R.  Co.,  Kansas  City,  Mo  2  orders,  '86-'88. 

Metropolitan  St.  Ry.  Co.,  Kansas  City, Mo. 3  orders,  '86-'88.. 

Denver  City  Cable  Ry.  Co.,  Denver,  Colo.. 2  orders,  '89-'91. 

The   Melbourne    Tramways,  Melbourne, 

Australia  1884-1885. 

And  Others. 


H.  P. 

.  2,208 

600 

I,  500 

1 ,000 
.  6,000 

750 
.    1 ,000 

630 
692 
.  1,248 

..  1,923 
..  1,086 


781 
1,000 

800 
1,800 
1,600 

1,040 


-the;- 


Yeats  Engineering  Co, 

937-938  Monadnock  Bldg., 
CHICAGO,  ILL. 

chicagoIrolley. 


ill  L;  '■!  journal 

No  Chain  to  Break.      Strong,  Cheap  and 
Durable.     Warranted  in  every 
Particular. 

CONTRACTORS  FOR  COMPLETE  STREET 
RAILWAY  INSTALLATION. 

Sole  Agents  for  the  Chicago  Trolley. 
Special  A?ents  for  the  Chicago  Truck. 

Exclusive  Eastern  Agents  : 
NEW  YORK  ELECTRICAL  WORKS. 


A   VALUABLE  BOOK. 

The  Most  Important  Work  to  Street  Railway  Men 
that  Has  Been  Published. 


THE  FIRST  PRACTICAL  BOOK  COVERING 
AMERICAN  STREET  RAILWAY 
PRACTICE  OF  TO-DAY. 


STREET  RAILWAYS; 

THEIR 

Construction,  Operation  and  Maintenance. 


A  PRACTICAL  HANDBOOK  FOR  STREET  RAILWAY  MEN. 

 BY  

C.  B.  FAIRCHILD,  Editor  Street  Railway  Journal. 


A  book  bearing  the  above  title,  profusely  illustrated,  has  been  issued 
from  the  press  of  the  Street  Railway  Journal.  Tills  work  has  been  carefully 
compiled  from  the  series  of  articles  entitled ''Trams,"  which,  for  a  year  past, 
have  appeared  in  the  Street  Railway  Journal.  These  articles  have  been  sub- 
mitted to  the  criticism  of  experts  in  each  of  the  different  departments  treated, 
and  have  been  revised,  enlarged  and  corrected,  and  it  Is  confidently  believed 
that  the  book  will  be  accepted  by  street  railway  men  as  a  standard  work,  and 
will  prove  Invaluable  to  all  Interested  in  the  subject. 

It  treats  fully  of  Electric,  Cable,  Horse  and  other  Surface  Roads,  Including 
those  operated  by  Steam,  Air  and  GasMotors,  also  Elevated,  Inclined  Plane  and 
Rack  Rail  Systems.  A  whole  chapter  Is  devoted  to  track  construction  for  each 
method  of  traction;  with  an  Itemized  bill  of  cost.  Another  treats  of  Franchises 
and  Corporations  and  Laws  relating  to  the  same.  A  third  relates  to  Discipline, 
and  gives  a  classified  set  of  rules  for  the  guidance  of  conductors  and  drivers, 
which  have  been  compiled  from  the  best  oractlce. 

The  book  is  quarto  in  form,  handsomely  printed,  and  bound  In  a  most 
substantial  manner. 

It  contains  nearly  500  pages  and  over  750  Illustrations. 
PRICE,    POSTAGE   PREPAID,    Cloth,  $4.00;    Leather  and  Gilt, 
S5.00.    Remit  by  P.  0.  money  order,  draft,  registered  letter  or  express 
money  order.  Address 

The  Street  Railway  Publishing  Co., 

Havenieyer  Building,  26  Cortlandt  St.,  New  York. 
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FOR  CLEANLINESS  AND  DURABILITY 

STipfizlin  BOILER 

LED  ALL  COMPETITORS 

AT   THE   WORLD'S  FAIR. 


DIPLOMA    AND    MEDAL    AWARDED  FOR 

SAFETY,  EFFICIENCY  AND  ECONOMY. 


A   FEW   STREET   RAILWAYS   WHO   HAVE  ADOPTED  STIRLINCS. 


n.  p. 

Minneapolis  Street  Ity.  Co.,  Minneapolis,  Minn  First  order,  575 

"           "                "                "    ..  .Second  order.  200O 

Toledo  Consolidated  Street  Ky.,  Toledo,  O  First  order,  OOO 

"               »               "         "            *«   Second  order,  600 

Waco  Electric  Ry.  4c  I-iglit  Co.,  Waco,  Tex  First  order,  300 

«           "         ".        .  *«         "  .      *'            ..,  Second  order,  150 

'•            "         "            "         "         "   Third  order,  150 

Second  Avenue  Electric  Ry.,  Pittsburgh   200 

Jamestown  Street  Ry.,  Jamestown,  N.  Y   300 

San  Francisco  *V.  San  Mateo  Hallway,  San  Francisco   1250 

Los  Angeles  Consolidated  Electric  Ry.,  Eos  Angeles,  Cal   1500 

Cleveland  Cily  Cable  Railway 


Ottumwa  Electric  Railway,  Ottuuiwa,  la  

Evansville  Street  Railway,  Evansville,  Ind  

St.  Joe  A  Benton  Harbor  Street  Railway,  St.  Joseph,  Mich,. 

Pittsburgh  &  West  End  Electric  Railway,  Pittsburgh  

South  Chicago  City  Railway,  South  Chicago  

The  Eafayette  Street  Railway,  Eafayette,  Ind  

Union  Railway,  New  York  City  

The  Compton  Heights  4c  Union  Depot,  St.  Eouis,  Mo  

Union  Street  Railway,  Providence,  R.  I  

Portland  Street  Railway,  Portland,  Me  

Cincinnati,  Covington  «fc  Newport,  Cincinnati,  O  

 750 


n.  p. 

75U 
750 
400 
612 
900 
500 
1000 
2700 
500 
250 
500 


THE    STIRLING  COMPANY, 

Branches  in  all  Principal  Cities. 


General  Offices,  Pullman  Building,  Chicago. 
New  York  Office,  126  Liberty  Street. 


MORRIN  "CLIMAX"  STEAM  GENERATOR. 

BUILT   IN   UNITS   FROM    lOO   TO    1,500    H.  P. 


THE  ONLY  BOILER  TESTED  AT 
THE  WORLD'S  FAIR. 


HAS  BEEN  ADOPTED  BY  THE  FOLLOWING 
TRACTION  COMPANIES: 


The  Baltimore  Traction  Co.,  Baltimore,  Md  3  orders  4,000 

Brooklyn  City  &  Newtown  R.  R.  Co.,  Brooklyn,  N.  Y  .3  orders  4,000 

Coney  Island  &  Brooklyn  R.  R.  Co.,  Brooklyn,  N.  Y  3  orders.  .....  1,400 

Essex  County  Electric  Railway  Co.,  Orange,  N.  J  3  orders   800 

Fort  Lee  Electric  Railway  Co.,  Fort  Lee,  N.  J  2  orders   800 

Newark  Electric  Street  Ry.  Co.,  Mechanic  St.,  Newark,  N.  J  3  orders  5,000 

New  Britain  Electric  Street  Railway  Co.,  New  Britain,  Conn.  .  .2  orders  1,000 

And  many  others. 


BUILT  j&Jl? 


CLON  BROCK  STEAM  BOILER  WORKS, 

LORRAINE,  GRINNELL,  COURT  AND  SMITH  STS,  BROOKLYN,  N.  Y. 
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New  Englun.l  Agents,  PETTINGELL-ANDREWS  CO.,  Boston. 


Armature  and  Field  Coil  Varnish, 

Tape  and  Motor  Curtain  Cloth. 

THE  STANDARD  PAINT  CO.,  Sole  ftlanuf acturers, 
2  liberty  Street,  New  York. 

Western  Agents,  METROPOLITAN  ELECTRIC  CO.,  Chicago. 


VAN   DORN  AUTOMATIC 

Cable  and  Motor  Coupler 

For  Cable  and  Electric  Cars  and  Elevated  Roads. 

Olfr  Coupler  has  been  adopted  and  is  now  in  use  on  more  than  forty  Electric 
Roads  and  three  Cable  Roads.  It  has  also  been  adopted  as  the  Coupler  for  the 
World's  Fair  Elevated  Railroad.  It  is  the  only  Coupler  ever  produced  that  is 
giving  satisfactory  results.    Correspondence  Solicited.  Address 

FITZGERALD-VAN  DORN  CO., 


W.  T.  VAN  DORN, 

General  Manager. 


LINCOLN,  NEB. 


THE  LINK-BELT  ENGINEERING  CO, 

NICETOWN,  PHILADELPHIA.  49  DEY  ST.,  NEW  YORK. 


COAL  AND  ASH  HANDLING  MACHINERY 

FOR    POWER   STATIONS,    DESIGNED    AND  ERECTED. 

ELEVATORS  AND  CONVEYORS. 
EWART  DETACHABLE  LINK  BELTING  AND  DODGE  CHAINS. 

MANILA  ROPE  POWER  TRANSMISSIONS. 
Chicjxg-o  Link:  -  Belt    >T a < •  1 1 i n < k i* v  Company. 

SHULTZ  PATENT  WOVEN  LEATHER  (link)  BELTING 


From  a  Photograph  of  a  Shultz  Patent  Woven  Leather  (Link)  Belt,  Running  at  the  St.  Louis 
Electric  Power  Company's  Plant,  210  Lucas  Ave.,  St.  Louis,  Mo. 


St.  Louis  &  Suburban  Railway  Co. 
Room  13,  Turner  Building. 

St.  Louis,  Mo.,  May  14, 1892. 
Shultz  Belting  Co.,  St.  Louis,  Mo., 

Gentlemen :— In  answer  to  your  Inquiry, 
will  say  we  are  running  two  of  your  72-inch 
main  driving  belts,  each  154  feet  long;  two 
24-lnch,  and  ten  16-lncn  generator  belts,  all 
lieavy,  double,  and  we  are  nappy  to  state tliat 
we  have  never  been  stopped  or  delayed  one 
moment  on  account  of  the  belts.  They  are 
giving  us  entire  satisfaction,  running  noise- 
less, straight,  smooth,  and  driving  rull  power. 

The  72-lnch  developing  from  200  to  300  horse 
power  more  than  your  guarantee ;  In  fact  we 
believe  that  we  have  as  good,  If  not  the  best 
belted  power  station  in  this  country, 

Yours  truly, 
Signed).  CHAS.  H.  TURNEfi,  Pres't. 


ALL  RAWHIDE   LEATHER — NO  IRON. 


STRONG. 


NO   HINGE,    BECAUSE    FLEXIBLE  WITHOUT. 

DURABLE.         PERFECT  CONTACT. 


SEND    FOR    DESCRIPTIVE    CIRCULAR   "J"  TO 


SHULTZ  BELTING  COMPANY, 


ST-  HiOTTIS,  J^LO. 


NEW  YORK,  N.  Y.,  113  Liberty  St.,  A.  B.  LAURENCE,  Manager. 
BOSTON,  MASS.,  164  Summer  St.,  GEO.  J.  K.ELLEY,  Manager. 


PHILADELPHIA,  PA.,  140  N.  3d  St.,  JAS.  GARNETT,  Manager. 
LONDON,  ENGLAND,  Charles  Chorohlll  Se  Co.,  21  Cross  St.,  Flnabury. 
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HOW  DO  YOU  LIFT 


YOUR 


DYNAMOS 


AND 


MOTORS? 


The  Best,  Safest  and  Most 
Economical  way 
is  to  get  a 

HARRINGTON 
DOUBLE  CHAIN 
SCREW  HOIST. 


Traveling  Cranes. 
Overhead  Tramway. 


Complete  System  for  Lift- 
ing Cars  from  Trucks. 

Edwin  Harrington 

SON  «  CO.,  Inc., 

MANUFACTURERS  OF 
MACHINE  TOOL.S. 

1513  Penna.  Ave..  Phila.,  Pa. 

Mention  this  paper. 


Machine  Moulded  Gearsi  Pulleys 

OF  ALL   KINDS  AND  SIZES. 


T.  SHRIVER  &  CO., 

IRON,  BRASS  AND  ALUMINUM  FOUNDERS. 
MACHINISTS. 

333    JE.    56th   St.,   IV.    Y.  City. 

CORRESPONDENCE  SOLICITED. 


•KSKiweie  h  CO.  sss  u  mw-  &\<  iso- 


electric AND 

J  HAND  POWER. 


JNO.  J,  SHIPHERD,  Pres.         WM.  RUSSELL,  V.  Pres.  and  Man.         L.  C.  SHIPHERD,  Sec.  and  Treas. 

THE  PHOENIX  IRON  WORKS  CO 

WASON   STREET,   CLEVELAND,  O. 


POWER  HOUSE  CRANES 

FOR  ELECTRIC  RAILWAY,  ELECTRIC  LIGHT  AND  CABLE  RAILWAY  POWER  HOUSES. 


CORRESPONDENCE  SOLICITED. 


PATENTS  APPLIED  FOR  ON  TRAVELING  CRANE. 


AMERICAN  RAIL  JOINT  CO 


MARION,    irV  O. 


NO  BOLTS. 

A   Perfect  Suspended  Joint. 
Cnn  bo  Used  on  Present 
Construction  ns  well 
ns  New  Work. 

Pronounced  a  roost  thorough 
success  after  a  years  constant, 
use  on  Cable  and  Electric  Street 
Railways.  Address. 


T 


COMPANY, 

MARION,  -  IND. 

JAY  WII.I.ARD  CLARK, 
Mu.no.Ber. 
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DICK.  KERR  &  CO., 


101  LEADENHALL  ST..  LONDON.  E.  C 


WORKS:  BRITANNIA  ENGINEERING  WORKS. 

KILMHRNOCK,    IN.  B. 


CONTRACTORS 

FOR 

CONSTRUCTION 

AND 

EQUIPMENT 

OF 

HORSE 

TRAMWAYS, 
ELECTRIC 

TRAMWAYS, 
STEAM 

TRAMWAYS. 


POINTS 


AND 


CROSSINGS. 


TURNTABLES 

AND 

TRAVERSERS 


CONTRACTORS  FOR 


CRBLE  TRHMMKYS, 

Steel  Girder  Tramway  Rails 


WITH   GROOVE  ANY  SHAPE, 

From  35  113.  to  105  r*>. 

AND  ALL  ACCESSORIES. 
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Pennsylvania  Iron  Works  Co. 

General  Offices  and  Works,  50th  St.  and  Lancaster  Ave., 
PHILADELPHIA,  Pit. 

NEW   YORK   OFFICES  : 
Rooms  1118  and  1119  Havemeyer  Building,  26  Cortlandt  St. 


BUILDERS    OF  COMPLETE 

CABLE  RAILROAD  PLANTS 


ENGINES,  WINDING  AND  DRIVING  MACHINERY. 


Sole  Licensees  for  the  Manufacture  and  Sale  of 

Walker's  Patent  Differential  Drums,  Friction  Clutches 

AND  OTHER  CABLE  RAILWAY  DEVICES, 

For  the  New  England,  Middle  and  South  Atlantic  States. 


Agents  for  the  Westinshouse  Electric  &  Manufacturing  Co, 

Complete  Equipment  for  Electric  Street  Railways. 


STREET  AND  CABLE  RAILROADS. 

Will  Survey  Routes,  Make  Plans  and  Estimates 
Free  of  Cost  to  Customers. 


Contracting  Engineers. 


RAILROAD  SWITCH,  FROG  AND  TRACK  WORK. 

CORRESPONDENCE  SOLICITED. 
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THE  VOSE  SPRING  COMPANY, 

Room  108  Taylor  Building,  39  Cortlandt  St.,  New  York  City. 


MANUFACTURERS  OF* 


Street  Railway  and  Machinery  Springs. 


VOSE  "GRADUATED," 
PLAIN   COIL,  ELLIPTIC, 

AND    SPRINGS    OF   ALL    DESCRIPTIONS.        ALSO  RUBBER 
SPRINGS,    CUSHIONS   AND  WASHERS. 


(iET    O  I'll    PRICES    BEFORE    YOU   BUY.  CORRESPONDENCE  SOLICITED. 


GUS  SUCKOW,  Sales  Agent.  JNO,  C.  N.  CUIBERT,  Sec'v-Manager. 

JAMES  R.  FLOYD  &  SONS,  53  ^:trsi 

CROSSINGS,  FROGS,  SWITCHES,  CURVED  RAILS,  KNEES,  SPIKES  AND  CHANNEL  PLATES. 

This  Work  Under  the  Direction  of  Eugene  Haldeman. 

ALL  KINDS  OF  REGULAR  AND  SPECIAL  CASTINGS  FOR  WATER  AND  GAS,  3  INS.  TO  36  INS. 


fpictioyrcWi 


*D.LAKE,Co 


EYS 
Shafting, 

FORMERLY HORNELLSVILLEjC^  COMPLETE. 


77l\ 

mm 
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CHARLES  SCOTT  SPRING  CO 


PHILADELPHIA.  RA. 


BRUSH  HOLDER  SPRINGS. 


POSITIVELY  GUARANTEED  BEST  AND  CHEAPEST  IN  THE  MARKET. 

Springs  of  all  Descriptions,  for  Street  Cars,  Either 
Cable,  Electric  or  Horse. 

Springs  for  all  Standard  Trucks  Kept  in  Stock. 


We  Call  Special  Attention  to  our  Light  Elliptic  Springs  for  Fast  Running  Trucks. 

We  will  take  pleasure  in  quoting  you  on  any 
Springs  you  may  require. 


-BUSINESS    ESTABLISHED    IN  1859.- 


WM.  WHARTON,  JR.,  &  CO., 


INCORPORATED, 


Manufacturers  of  Everything  Entering  into  the  Track  Construction  of 

ELECTRIC  RAILWAYS, 

CABLE  RAILWAYS, 

HORSE  RAILWAYS, 

Including  all  the  latest  and  most  approved  appliances  and  appurtenances. 
HLL    KINDS  OI= 


Street  Rails, 

GrirdLer  Trails, 
Plat    Tram  Rails, 
Slot  Rails, 


Curved  Rails, 
Railway  Castings, 
Switches, 
Frogs, 


Crossings, 
Turntables, 
Transfer  Tables, 
Derailing-  Switches. 


We  particularly  direct  attention  to  our  Patented  "  INTEGRAL"  Special  Work,  used  by- 
the  leading  railroads,  and  by  them  considered  the  best  ever  made. 


FROG,  SWITCH  AND  CURVE  WORKS, 
25th  Street,  &  Washinglon  Ave. 
PHILADELPHIA,  PA, 


FURNACES,  STEEL  WORKS  AND  ROLLING  MILLS, 
North  Branch  Steel  Company, 
DANVILLE,  PA. 
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^GRAHAM    TRUC  K_  m 

_!     BEAM      FRAME      16    FT.   RIGID      SUPPORT    TO    CAR  SILL-— 


GRAHAM   EQUIPMENT  COMPANY, 


741   DREXEL  BUILDING,  PHILADELPHIA. 


GENERAL  INDEX  TO  ENGINEERING  PERIODICALS, 


FROM    1888    TO    1892  INCLUSIVE. 

CLOTH,    8VO.  396  PHGES. 


$3.00. 


Bv  FRANCIS  E.  CALLOUPE.  M.E.. 


Mass.  Institute  Technology  :  Member  Americnn  Society  Meclinnical  Engineers. 


This  Index  embraces  five  years  of  work  in  engineering,  railroads,  science,  manufactures  and  technical  trades.  It  includes  thousands  of 
references  to  periodicals,  of  which  some  twenty-five  are  carefully  indexed,  and  use  is  made  of  over  one  hundred  others.  The  references  to 
electrical  work  and  investigations  are  specially  full  and  numerous.    Sent  to  any  address,  postage  free  on  receipt  of  price,  by 

THE  STREET  RAILWAY  JOURNAL,    -  -  -  ■    Havemeyer  Building,  New  York. 


A.  II.  DIJ  PDNT,  President. 


S.  C.  SIIEPPAKD,  Gen.  Mgr. 


SHEPPARD  MANUFACTURING  CO. 

(INCORPORATED,) 

313,  315,  317  Ninth  St.,  Louisville,  Ky. 

 MANUFACTURERS    OF  THE  

LOUISVILLE  TRUCK, 

(PATENTED.) 

FOR  MOTOR,  TRAIL,  CABLE  AND  HORSE  CARS. 


Simplicity  of  Construction. 

Great  Strength. 

Ease  of  access  to  parts. 

Few  parts  ;  no  bolts  except  in  removable  parts. 


Wheels  easily  and  rapidly  removed. 

Long  spring  base  relative  to  wheel  base — no  oscillation. 
Low  car  floOr — ample  spring  room. 

Any  wheel  base,  any  spring  base,  any  gauge,  any  motor. 
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THE  i  - 

CHICAGO 

—STRUCK. 

LATEST  AND  BEST. 

CHICAGO  ELECTRIC  TRUCK  CO. 

1 436  Monadnock  Building:,  Chicago, 


"WEST  END"  4-WHEEL  TRUCK 


OVER  900  NOW  IN  USE. 
SIMPLICITY    AND  DURABILITY. 


GLOBE   IRON  WORKS. 


THE  WHITE  7VTFG.  CO.. 

556  West  34th  St.,  NEW  YORK 
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ROBINSON  RADIAL  TRUCK 


WHEELS:  Some  of  the  Robinson  Radial  Trucks,  in  constant  use  since  January  i,  1891,  on  the  West 
End  Railway,  Boston,  are  still  running  with  some  of  the  original  wheels  then  put  on.  What 
other  truck  can  show  such  a  record  ? 


"The  Radial  Truck  turns  the  sharpest  curves  as  readily  and  as  rapidly  as  if  it  were  on  a  straight  track." — 
D.  W.  HIGGINS,  Pres.  National  Electric  Light  6°  Tramway  Co.,  Victoria,  B.  C. 

"  It  has  always  given  us  satisfaction."— HENRY  M.  WHITNEY,  Pres.  West  End  St.  Ry.  Co.,  Boston. 

"I  regard  the  ROBINSON  RADIAL  as  the  best  truck  in  the  world."— JOHN  SCULLIN,  Pres.  Union  Depot 
R.  R.  Co.,  St.  Louis,  Mo.   

IN   USE    FROM    MAINE    TO    CALIFORNIA,    FROM  BRITISH 
COLUMBIA   TO    BRAZIL;    ALSO   IN  EUROPE. 

The  Robinson  "  Ajax"  Four  Wheel  Truck  will  be  illustrated  in  the  July  Journal. 
A  Radically  New  Departure  in  Truck  Building.    Look  for  it. 

ROBINSON  ELECTRIC  TRUCK  &  SUPPLY  COMPANY, 

620  Atlantic  Avenue,   BOSTON,  MASS.  WM,  ROBINSON,  General  Manager. 

TAYLOR  ELECTRIC  TRUCK  CO. 

TROY,  N.  Y. 

BUILDERS  OF   HIGHEST  GRADE 


SINGLE  AND  DOUBLE  TRUCKS. 


WRITE  FOR  CATALOGUE  AND  PRICES. 


June,  1894.] 


THE  STREET  RAILWAY  JOURNAL. 


HIGHEST  MEDAL  AND  DIPLOMA 

Awarded  by  the  World's  Columbian  Exposition,  1893, 
for  Single  and  Double  Trucks. 

COLUMBIAN  TRUCK 


PATEUTEn. 


PATENTED    SOLID    PRESSED    STEEL  FRAMES. 

IN  USE  ON  293  ROADS  IN  THIS  COUNTRY,  EUROPE  AND  CANADA. 

Adopted  as  the  standard  of  over  200  roads  in  this  country,  because  they  require 
practically  no  repairs,  and  largely  reduce  the  repairs  on  MOTORS  and  the 
ROADBED.    Ride  easy  and  give  entirely  satisfactory  service. 


OFFICE  OF 

ROCHESTER  RAILWAY  COMPANY. 

Rochester,  N.  Y.(  November  24,  1893. 
McGuire  Manufacturing  Company, 

122  North  Sangamon  Street,  Chicago,  III. 
Gentlemen: — In  response  to  your  inquiry  as  to  the  cost  of  main- 
tenance, braking  and  riding  qualities  of  your  truck,  I  take  pleasure  in 
stating: 

The  eighty-five  trucks  which  were  purchased  from  your  company,  of 
the  type  called  "  Columbia,"  have  been  for  some  time  in  use  under  our 
eighteen  foot  vestibule  bodies,  and  have  given  us  entire  satisfaction,  both 
in  regard  to  riding  qualities  and  cost  of  repairs.  I  believe  this  truck  to  be 
the  best  riding  truck  in  this  company's  service,  and  the  brake  is  both 
efficient  and  durable.  The  repairs  upon  these  trucks  have  been  less 
than  the  repairs  upon  any  other  type  of  truck  which  we  are  using.  In 
brief,  they  are  in  all  respects  satisfactory. 

Very  truly  yours, 

J.  N.  Beckley. 


NEW  ORLEANS  &  CARROLLTON  RAILROAD  COMPANY. 

New  Orleans,  April  1,  1893. 
McGuire  Manufacturing  Company,  Chicago,  III. 

Gentlemen: — We  have  in  use  forty  of  your  trucks;  we  bought 
them  because  we  believed  they  were  the  best  trucks  made.  They  are 
better  than  we  thought  they  were.  The  best  proof  of  the  entire  satis- 
faction which  they  have  given  us,  is  that  we  have  just  ordered  twenty 
more.    The  "  Boss"  truck.  Yours  truly, 

Chris.  V.  Haille,  Superintendent. 

W.  N.  Sheaff,  Superintendent  Motive  Power. 


THE  TOLEDO  CONSOLIDATED  STREET  RAILWAY 
COMPANY. 

Toledo,  O.,  April  26,  1893. 
McGuire  Manufacturing  Company,  Chicago,  III. 

Gentlemen: — We  are  so  well  pleased  with  the  twenty  "  Colum- 
bian" trucks  recently  purchased  of  you,  that  you  may  now  enter  our 
order  for  ten  additional  trucks  of  the  same  pattern. 

Respectfully  yours, 
(Signed)    Albion  E.  Lang,  Vice-President  and  General  Manager. 

SECOND  AVENUE  PASSENGER  RAILWAY  COMPANY. 

Glenwood  Station,  Pittsburgh,  Pa.,  March  10,  1893. 
Mcguire  Manufacturing  Company,  Chicago,  III. 

Your  "  Columbia"  truck  gives  us  perfect  satisfaction  and  solves 
the  problem  of  an  easy  riding  truck  on  a  rough  track-;  also  I  think  it 
is  the  most  substantial  truck  in  the  market. 

John  Murphy,  Superintendent. 


YOUNGSTOWN  STREET  RAILWAY  COMPANY. 

Youngstown,  O.,  February,  23,  1893. 
McGuire  Manufacturing  Company, 

122  North  Sangamon  Street,  Chicago,  III. 
Gentlemen:— Your  trucks  have  been  in  use  on  our  road  ever 
since  the  change  from  horse  to  electric  power  some  two  years  ago,  and 
we  have  found  them  easy  riding,  simple  in  construction  and  exceed- 
ingly durable;  we  are  using  your  trucks  with  seven  foot  wheel  base, 
and  running  them  around  short  curves,  one  of  which  has  a  radius  of 
only  thirty- three  feet.  We  consider  this  as  good  a  test  as  any  truck 
could  be  put  to.  Yours  very  truly, 

F.  Wayland  Brown,  General  Manager. 


Milwaukee,  Wis.,  July,  21,  1893. 
McGuire  Manufacturing  Company, 

122  North  Sangamon  Street,  Chicago,  III. 
Gentlemen: — It  gives  us  pleasure  to  state  that  your  "  Columbian 
Truck,"  which  we  are  now  using  on  our  system,  has  given  us  the  best 
of  satisfaction,  and -we  can  conscientiously  commend  it  to  all  street 
railways  purchasing  new  equipment. 

Yours  very  trulv, 

H.  C.  Payne,  Vice-President. 


WILLIAMSPORT  PASSENGER  RAILWAY  COMPANY. 

Williamsport,  Pa.,  January  3,  1893. 
McGuire  Manufacturing  Company,  Chicago,  III. 

Gentlemen: — We  have  been  using  your  make  of  trucks  for  the 
past  eighteen  months,  making  from  no  to  130  miles  per  car,  and  dur- 
ing that  time  the  cost  for  repairs  has  been  nominal.  They  are  strong, 
easy  riding,  and  are  about  all  that  could  be  required,  and  we  have  no 
suggestions  to  make  concerning  their  improvement. 

I  enclose  photograph  of  a  car  equipped  with  your  truck,  taken  at 
our  car  house.  Yours  very  truly, 

H.  R.  Rhoads,  President. 


CHICAGO  CITY  RAILWAY  COMPANY. 

Chicago, III. ,  December  16,  1893. 
McGuire  Manufacturing  Company, 

122  North  Sangamon  Street,  Chicago,  III. 
Gentlemen.- — It  gives  us  pleasure  to  say,  unsolicited,  that  your 
"  Columbian"  trucks  have  been  in  use  under  seventy  twenty-one  foot 
motor  cars  operated  on  our  lines  since  June  1,  and  that  they  have 
given  excellent  service  and  satisfaction.  We  have  had  no  trouble  with 
them,  even  during  the  extremely  heavy  travel  of  the  World's  Fair 
season.  Yours  truly, 

M,  K.  Bowen,  Superintendent. 


McGUIRE  MANUFACTURING  CO,  122-132  N.  Sangamon  St..  Chicago. 


Eastern  Agency  McCiuiru  Mlg. 
Cuicogo,  111. 


Co. 


DANIEL  J.  DOWDNEY, 


New  York  Office.  17  1  Broad  winy  . 
Telephone,  33i;2  Coi-r.ln.ndt. 
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THE  BEMIS  CAR  BOX  CO. 


THE  STANDARD  MOTOR  TRUCK. 

Few  Parts,  Light,  Strong  and  Durable ; 
Powerful,  Quick  Aeting  and  Noiseless  Brake ; 
Has  the  Bemis  Journal  Box. 


For  Service  under  16  to  20  foot  box  and  long  open  cars. 


THE  BEMIS   NO.  29  TRACTION   MOTOR  TRUCK. 


Increased  traction  on  motor  axles.      Swivels  from  its  center.      Has  stand 
ard  size  wheels  on  both  axles.      This  gives  light  draught  and  good  brake  power, 
without  increasing  height  of  car  above  truck.      No  part    of  the  truck  over  the 
motor.      Short  wheel  base. 
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THE  DORNER  &  BUTTON  MFG.  CO. 

CLEMELHND,  O. 


SOLID   FORCED   MOTOR   TRUCK,   No.  20, 

For  Car  Bodies,  16  to  20  Feet  Long. 


SIDE  VIEW. 


SOLID   FORGED  MOTOR  TRUCK,   No.  25  C. 

For  Car  Bodies,  18  to  26  Feet  Long.   (Exclusive  of  Platforms.) 
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EUGENE  F.  PHILLIPS,  President. 


W.  H.  SAWYER,  Sec'y  and  Electrician. 


AMERICAN  *  ELECTRICAL  I  WORKS, 

PROVIDENCE,    R.  I. 

RAILWAY  FEEDER  ■  TROLLEY  WIRE 

Electric  Light  lane  Wire,  Incandescent  and  Flexible  Cords, 
Americanite,  Magnet,  Office  and  Annunciator  Wires. 

FKRHDHY  CABLES. 

KEY/  YORK  OFFICE,  10  Cortlandt  St  MONTREAL  BRANCH;  Eugene  F.  Phillips'  Elec.  Worts. 

SOLAR   CARBON  *  MFC.  CO. 


MANUFACTURERS  OF 


mm. 


CARBON  BRUSHES. 


BATTERY  CARBONS. 


SOLID    ELECTRIC    LIGHT  CARBONS, 

For  any  system,  of  any  degree  of  hardness. 

SOFT   CORED   CARBONS,    (Not  Hollow), 

For  Arc  Lamps  on  Incandescent  and  Railway  Circuits. 

SOLAR  CARBON  &  MANUFACTURING  CO. 

95    FIFTH    AVENUE,    PITTSBURGH,  PA. 


Moulded 

FOR  LINE  INSULATORS. 


ICA 


SWIVEL.    HANGER,    NO.  131. 


Long  service  on  many  electric  lines 
proves  the  reliability  of  Moulded  Mica 
Insulation  for  Safety,  Durability  and 
Strength. 

A  FULL  LINE  OF 

Hangers,  Pull-offs, 

Strain  Insulators,  Ears, 
Section  Insulators, 

Insulated  Crossings, 
Switches,  Tree  Insulators,  &c. 

Insulated  Gas  and  Side  Cutting  Pliers, 

Insulated  Screw  Drivers,  &c. 
Weather-proof  Moulded  Mica  Incandes- 
cent Lamp  Sockets  and  Rosettes. 


NO.  1.  GIANT  STRAIN  INSULATOR, 
NO.  830.  AVERAGE  BREAKING 
STRAIN  6,500  LBS. 


IRON    CJLAD  FEEDEK 
WIRE  INSULATOR 
for  5OO.O0O  CIRC. 
MILLS.  (NEW.)  CHICAGO 


\Z  ULCHBESTQN 

Heat-proof  Insulation  for  Magnet  Spools,  Bush- 
ings, Controller  parts,  Insulating  Sheets 
and  special  parts. 

SEND  FOR  THE  APRIL  ISSUE  OF  OUR  REVISED 
"  INSULATION  "  PRICE  LIST. 

H.  W.  Johns  Mfg.  Co. 

87  Maiden  Lane,  New  York. 


PHILADELPHIA. 


TREE  INSULATOR.  BEST  PROTECTION  I'OR 
,  ALL  SIZES   OF   ELECTRIC  LIGHT 
BOSTON.  AND  FEEDER  WIRES. 
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STANTON  ST.  AND  C.  P.  R.  R. 
CLEVELAND,   OHIO,  U 


S.  TK. 


MANUFACTURERS  OF 


THE  " STEEL  CLAD"  RAILWAY  MOTOR 

AND  IMPROVED 

SERIES  MULTIPLE  CONTROLLER. 


HARRIS  TRUCKS,  HARRIS  TROLLEYS 


AND 


SUPPLIES  FOR  ALL  SYSTEMS.  4« 


SPECIAL  BARGAINS! 


WE    OFFER    THE  FOLLOWING 

STANDARD  SUPPLIES 

FOR  ELECTRIC  RAILWAYS. 


T-H.  S.  R.  G,  Armatures  Complete,      -      -  $175.00 

Edison  No.  6  Armatures  Complete,    -  105.00 

Short  15  H.  P.,  D.  R.,  Armatures  Complete,  100.00 

T-H.  D.  62  Generator  Armatures  Complete,  -  475.00 

Edison  No.  32  Generator  Armatures  Complete,  -  425.00 

T-H.  F.  30  Brass  Shell  Commutators  Complete,  -  30.00 

Edison  No.  6  Brass  Shell  Commutators  Complete,  -  25.00 

Edison  No.  6  Iron  Shell  Commutators  Complete,  -  22.50 

T-H.  S.  R.  G.  Field  Coils  Complete,      -      -  -  48.00 

Westinghouse  S.  R.  Field  Coils,   -  19.60 


T-H.  F.  20  Armature  Shafts, 
T-H.  F.  30  Armature  Shafts,  - 
T-H.  F,  30  Intermediate  Shafts, 
Short  15  H.  P.  Armature  Shafts, 
Harris  Anti-Friction  Trolleys, 
Improved  Trolley  Harp, 
Improved  Trolley  Wheels,  - 
Sleet  Trollev  Wheels, 
Boston  Trolley  Wheels, 
3  Section  Steel  Trolley  Poles, 


$7.50 
7.50 
7.50 
6.75 

20.00 
1.00 
.60 

-  .70 
.80 
1.25 


All  Goods  New  and  Guaranteed  First-Class. 
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Type  W  Trolley  Clainp. 


Single  Curve  Hanger. 


Strain  Insulator. 


Pole  Braeket. 


Trolley  Splicer. 


Trailer  Connector. 
Section  Insulator. 


The  Ohio  Brass  Co., 


MANSFIELD, 
OHIO. 


MANUFACTURERS 


ELECTRIC    RAILWAY   SUPPLIES,    CONSTRUCTION    MATERIAL,  LINE 
DEVICES,    CAR  APPLIANCES. 
Write  for  Illustrated  Catalogue  No,  2. 


Feeder  Wire  Splicer. 


Feeder  Ear. 


Bonding  Cap 


Double  Slrnin  Ear. 


Adjustable  Switch. 


When 
Ordering 


From  firms  whose  names  appear  in  the 
Street  Railway  Journal  our  friends 
will  confer  a  favor  on  our  advertisers 
and  ourselves  by  mentioning  this  paper. 
Very  respectfully, 

Street  Railway  Publishing  Co. 


ROLLED  STEEL  GONGS 

FOR  ELECTRIC,  CABLE  AND   MOTOR  CARS. 


Adopted  by  all  the  Leading  Car  Builders. 

THE  LEWIS  &  FOWLER  MANUFACTURING  CO. 
Office  28  Sandford  St.  , 
Brooklyn,   N.  Y.  ,   U.  S.  A.  ,  Dec.  26,  1893. 
(Dictated) 
Pittsburgh  Steel  Hollow  Ware  Co.  , 

Allegheny,  Pa. 
GENTLEMEN  :--We  have  used  your  gongs 
in  large  quantities,    and  are  pleased  to 
state  that  we  have  found  them  most 
satisfactory  in  all  particulars. 
Yours  very  truly, 

THE  LEWIS  &  FOWLER  MFG,  CO. 

George  W,    Myers,  Sec'y. 


Write  for  Prices  and  send  for  Samples  before  ordering  elsewhere. 

PITTSBURGH  STEEL  HOLLOW  WARE  CO 

ALLEGHENY    CITY,  T*A. 
San  Francisco  Office,  216  Bush  St.      -      -      McLure  &  Kaufman,  Agents. 
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"  It  is  dangerous  for  a  street  railway  manager  to  permit  himself  to  lapse  into 
such  satisfaction  with  his  achievements  in  securing  the  introduction  of  mechani- 
cal traction,  as  to  neglect  opportunities  for  improvements  in  the  many  little 
details  that  please  the  patrons,  increase  the  income,  and  place  the  business  on  a 
substantial  financial  basis.  The  operations  of  every  system  should  be  broad- 
ened so  as  to  embrace  all  features  which  will  tend  to  make  the  business  popular, 
and  to  increase  the  income  more  rapidly  than  the  expenses." — From  editorial  in 
Street  Railway  Journal  for  April. 


New  Process  Raw  Hide  Pinions  are  Noise- 
less, Cleanly  and  Economical. 

The  New  Process  Raw  Hide  Co- 


patentees  AND  SOLE  MANUFACTURERS. 


SYRACUSE,    IV.  Y. 


NEW  YORK 
ELECTRICAL  WORKS, 

161  Washington  St.,  New  York. 

MANUFACTURERS  OF 

PATENT  AND  SPECIAL 

OVERHEAD  FITTINGS  FOR  ELECTRIC  RAILWAYS. 

SECTION  INSULATORS,  HANGERS,  SWITCHES 
AND   CROSSOVERS,  MECHANICAL,  EARS,  SOLDER  EARS,  SPLICE 
AND    STRAIN   EARS,   INSULATED    T0RNBCCK1.ES,    POLE    RATCHETS,    G  LOBE 
INSULATORS,  FEED  WIRE  INSULATORS,  HAULING  CLAMPS,  EYE  BOLTS,  GUAItD  WIRE  HANGERS,  ETC. 


F.  A.  ESTEP,  President  &  Treasurer. 


J.  R.  McGINLEY,  Vice-President. 


F.  S.  MARTIN,  Supt.  of  Works. 


GEARS  and  PINIONS 

FOR 

ALL  ELECTRIC  RAILWAY  SYSTEMS. 

Gears  made  of  Cast  Iron  or  steel.    Pinions  made  of  Steel,  Bronze,  Tempered  Copper  or  Rawhide. 

All  our  Gears  and  Pinions  are  made  on  the  latest  and  most  improved  machinery.  Our  castings  are  free 
from  all  imperfections.  All  Gears  and  Pinions  are  Accurately  Cut,  and  Each  one  is  given  a  most  rigid  test 
before  leaving  our  works. 

We  are  prepared  to  cut  gears  for  all  systems,  and  of  any  desired  diameter,  pitch  and  face   Our  Cast  Steel 
Gears  are  unequalled. 

Our  Trolleys  are  in  Gen- 
eral Use  and  Known 
Everywhere. 

Have  You  Tried  Them? 


R.  D.  Nuttall  Co. 

179  GRANT  AVENUE. 
ALLEGHENY,  PA. 
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THEE 


Chicago  Rail  Bond. 

The   Bonding   Question  Solved  at 
Last.    The  Contact  of  the 
connection  will  remain 
perfect  as  long  as  the 
rail  will  last. 

With  the  Chicago  Rail  Bond  you  can  make  a  perfect 
all-rail,  metallic  return  circuit.    Can  be  furnish- 
ed any  length  or  size,  from  o  to  oooo. 

H.  R.  KEITHLEY, 

107-109  Lake  St.,        Chicago,  111. 

Care  Washburn-Moen  Mfg.  Co. 


THE 


ELECTRIC  RAILWAY  EQUIPMENT  CO., 

81-83  E.  FRONT  ST.,  CINCINNATI,  O. 

MANUFACTURERS 

WROUGHT   IKON   AND    STEEL   TUBULAR   POLES,  GEARS  AND  PINIONS,  OVER- 
HEAD   LINE    MATERIAL,    BEARINGS   AND    BRASSES,  TROLLEY 
HANGERS   AND   WHEELS,   AND  REPAIR 
PARTS    FOR   ALL  SYSTEMS. 

WESTINGHOUSE  ELECTRIC  &  MFG.  CO. 

PITTSBUEG-II,  ZF>^_. 


WE   MANUFACTURE  COMPLETE  INSTALLATIONS  OF 

Electrical  Apparatus  for  Electric  Railways. 

CENTRAL  STATION  ELECTRIC  LIGHTING,  LONG  DISTANCE  POWER 
TRANSMISSION  AND  ISOLATED  PLANTS. 


BRANCH  OFFICES  IN  ALL  LARGE  CITIES. 

ELECTRICITY  FREE  OF  COST 


At  Central  Stations. 


Many  Companies  pay  all  expenses  back  o 
the  dynamo  from  the  sale  of  their 
EXHAUST  STEAM. 


LOCKPORT,  N,  Y. 


1 
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A   FLEXIBLE   SUPPORT  FOR 
TROLLEY  WIRE. 


Patented, 


Pole  Brackets, 

Trolley  Insulators, 
Trolley  Switches, 

Trolley  Ears. 

Complete  Overhead  Equipment  for  Electric  Railways. 

 MANUFACTURED  BY  

THE  CREACHEAD  ENGINEERING  COMPANY, 

ETGHTH   AND   PLUM    STS.,   CINCINNATI,  O. 

AMERICAN  HARD  FIBRE  CO. 

 MANUFACTURERS  

HHRD  HND   FLEXIBLE  FIBRE, 

In  Sheets,  Rods  and  Tubes,  for  Electrical,  Mechanical 
and  Manufac  uring  purposes. 


QUALITY  WARRANTED.  LOWEST  PRICES. 

SEND    FOR    SAMPLES   AND  CATALOGUE. 


3 

'FULTON 
ST. 


NEW  YORK .  N.Y. 


THE  BROOKLYN  RAILWAY  SUPPLY  CO. 

STAMFORD,  COiXX. 

Formerly  of  Brooklyn. 

ALL  KINDS  SWEEPING  MACHINERY 

For  Horse,  Cable  ana  Electric  Railways. 

TRACK  SWEEPERS.      RAIL  SWEEPERS.      TWO-HORSE  SWEEPERS. 
Revolving  Rail  Sweepers  for  Street  Car  Attachment. 

The  Walkaway  Snow  Plow,  for  Removing  Heavy  Snow,  Excels 
any  Plow  Ever  Made. 

 CORRESPONDENCE  SOLICITED.  


WRECKING  WAGON 

FOR   STR66T  RKILWKYS, 


Here  is  just  the  thing  for  any  Electric 
or  Cable  road.  The  cut  shows  fac- 
simile of  wagons  recently  built  for  the 
Cable  System,  New  York  City.  We  also 
build  one  hundred  different  styles  of 
wagons  and  other  rolling  stock  for 
Underwriters,  Fire  and  Police  De= 
partments.  Send  for  estimates  and 
photographs. 


GLEASON   <£   BAILEY   MFG.  CO., 


SHOPS, 
SENECA  FAJLLS,  N.  Y. 


Cor.  Mercer  and  Houston  Streets,  New  York  City, 


Opposite  Broadway  Cable 
Power  House. 
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THE 

JRENTON  IRON  COMP/Uiy 

MANUFACTURERS  OF 

IRON  AND  STEEL  WIRE 

AND 


WIRE  ROPE 

OF*  EVERY  DESCRIPTION. 


EITHER  LANG  LAY  OR  ORDINARY  LAY 


OFFICE  AND  WORKS 

TRENTON  NEW  JERSEY 

NEW- YORK  OFFICE 
COOPER  HEWITT  2* CO.  17  BURLING  SLIP. 

CHICAGO  OFFICE 

502  WESTERN  UNION  BUILDING.  §j 


ESTABLISHED  1848. 


The  Hazard  Manufacturing  Co. 

MANUFACTURERS  OF 

IRON,  STEEL  AND  GALVANIZED 

Wire  Rope. 


Steel  Cables  for  Street  Railways. 

GENERAL.  OFFICE  AND  WORKS: 

WILKES  -BARRE,  r»^V. 

New  York  Office,  87  Liberty  Street. 


California  Wire  Works, 

509  &  511  Market  St.,  San  Francisco,  Cal. 

MANUFACTURERS  OF 

IRON,  STEEL 


AND 


GALVANIZED  ROPES. 


HALLIDIE'S  PATENT  WIRE  ROPEWAY. 

Simplest  and  Most  Economical  Means  of  Transportation. 

«^"8END   FOR   ILLUSTRATED  CATALOGUE. 


Manufacturers  of  Wire  of  all  kinds.    Barbed  Wire,  Wire 
Nails,  Wire  Cloth  and  Netting. 
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WASHBURN  &  MOEN  MFC.  CO. 

WORCESTER,  MASS. 
Ix^EaJsiezs  of"  ZxorL,  Steel  a-rxd  Copper, 

AND   MANUFACTURERS  OF 

IRON,  STEEL  AND  COPPER  WIRE  FOR  ALL  PURPOSES. 

WIRE  ROPE  /CABLE 


CORRESPONDENCE 
SOLICITED. 


ORDERS  RECEIVE 
PROMPT  ATTENTION. 


lit- 


OF  EVERY  DESCRIPTION. 


Crucible  Cast  Steel  Cables  for  Cable  Railways  a  Specialty. 

SEMAPHORE  STRAND  AND  EXTRA  FLEXIBLE  STEEL  RHEOSTAT  CABLES. 


Hard  and  Soft  Drawn    BARE  AND  INSULATED  COPPER  WIRE    For  Electric  Railways. 
HARD  DRAWN  TROLLEY  WIRE,  FEEDER  WIRES,  ARC  AND  INCANDESCENT  LIGHT  WIRE,  ETC. 
Makers  of  the  "SALAMANDER"  Fire  and  Water-Proof  Insulated  Wire. 


STEEL  MILLS  AND  FACTORIES  .-—WORCESTER,  MASS.;    WAUKEGAN,  ILL, 

OFFICES   AND  WAREHOUSES: 

WORCESTER,  MASS.;      NEW  YORK,  N.  Y. ;      CHICAGO,  ILL.  ;      SAN  FRANCISCO,  CAL.  ;      HOUSTON,  TEXAS. 

C.  AaZ.  hunt  company, 

45   BRO^H>"WA.Y,   NEW  YORK. 

MANUFACTURERS    OF  THE 

HUNT   NOISELESS  CONVEYOR 


i 


I 


For  HANDLING  COAL  AND  ASHES 
AT  ELECTRIC  LIGHT  AND 
POWER  HOUSES. 


Hunt    Conveyor    arranged  for 
handling  both  coal  and  ashes  at 
Edison  Electric  Illuminating  Co.'s 
^      Third  District  Station,  Brooklyn, 


N.  Y. 


98046 


Copyrighted. 
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GEORGE  CRADOCK  &  CO. 

Wire  Rope  Works  and  Wire  Drawing  Mills, 

WAKEFIELD,  ENGLAND. 
LONDON  OFFICES,  7  East  India  Avenue,  E.  C.    -    HEAD  OFFICES,  Wakefield. 

TELEGRAPHIC  ADDRESS,  "CRADOCK,  JPAKEPIELD." 

A  It  C  ANI>  ENGINEERING  TELEGRAPH  CODES  ILSKK. 


Chicago  Exhibition — Award  Received. 


MANUFACTURERS    OF    EVERY    DESCRIPTION  OF 

Steel  and  Iron  Wire  Ropes, 

FOR  CABLE  TRAMWAYS,  MINES,  COLLIERIES,  AERIAL  ROPEWAYS, 
CRANES,  HOISTS  AND  AGRICULTURAL  PURPOSES. 


Our  Cable  Tramway  Ropes,  made  on  Lang.s  Lay,  and  of  our  own  Improved 
Patent  Crucible  Steel  Wire,  have  given  specially  good  results.  Following  illustra- 
tions, taken  from  Cables,  show  condition  after  being  in  service : 

Cable  supplied  The  Melbourne  Tramway  &  Omnibus  Company,  Melbourne, 
Australia  ;  30,000  feet  long  by  3^  in.  cir.  Kan  on  St.  Kilda  Line  116  weeks  and 
3  days.  Speed  10  miles  per  hour.  Total  run,  134,951  miles.  First  splice  lasted 
84  weeks.   Best  record. 


St.  R/-  t/e^A/ 


Original  Manufacturers  of  Lang's  Patent  Wire  Rope. 


All  wire  used  in  the  Manufacture  of  our  Ropes  is  drawn  by  ourselves  from 
specially  prepared  Wire  Rods  exclusively  for  Our  own  use,  and  on  no  account 
whatever  do  we  supply  the  Trade. 


T.  A.  WICHAM,  Agent  for  United  States, 
714  Bort  Building,  17  to  21  Quincy  Street,  Chicago,  III 


r 


*UNE,  1894.J 


THE  STREET  RAILWAY  JOURNAL. 


81 


Soft  Bare  Copper  Wire. 

Insulated  Feeder  Wire. 


Heavy  Stranded  Feeder  Con- 
ductors. 


Lead  Covered  Underground 
Cables, 


Rubber  Insulated  Wire. 


Span   Wire,  Bare  and  Insulated, 


Magnet  Wire  for  Armature 
Repairs. 


Iron  and  Steel  Telegraph  Wire. 


Hard  Drawn  Copper  Tele 
phone  Wire. 


Copper  Rods  for  Station  Work. 


ORDERS  EXECUTED  PROMPTLY. 


Large  Stock  on  Hand. 

HARD  COPPER  AND  SILICON  BRONZE  TROLLEY  WIRE. 

Correspondence  Solicited  as  per  Address  in  Wire  Rope  Circle. 


ALFRED  C.  HATHAWAY 

SOLE  MANUFACTURER, 

G,  HATHAWAY  PATENT  TRANSFER  TARLES, 

Cuvahoga  Building:,  Cleveland,  Ohio. 


NO   PIT,  ANTI-FRICTION   RUNNING   GEARS  AND  CAPACITY    15  TONS. 

KEEP  A  LARGE  SUPPLY  OF  TRANSFER  TABLES  AND  TURN  TABLES  CONSTANTLY  ON  HAND. 

Send  for  Circular  of  Hathaway  Improved  Hydraulic  Wheel  Press. 
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SOCIETE   ANONYME   INDUSTRIE!. LE 

DES   ETABLISSEMENTS  ARBEL, 


WORKS:  RIVE-DE-GIER    (LOIRE),  FRANCE. 

Manufacturers  of  Wrought-Tron  Forged  Wheel  Centres  with 
Steel  Tires  for  Street  Railway  Service. 


We  Guarantee  our  Wrought-Iron  Centres  for  Cable  and  Electric  Railway  Service  for  5  years. 

ADDRESS   ALL  CORRESPONDENCE, 


"XHTML.    HAZELTOKT,  3d. 

OUR   EXCLUSIVE    AGENT   FOR   THE    UNITED    STATES    FOR    SALE  OF 
STREET   RAILWAY    WROUGHT   IRON  WHEELS. 

Havemeyer  Building,      ■      -      26  Cortlandt  St.,  New  York. 


DICKSON  MANUFACTURING  CO, 

SCRANTON  AND  WILKES-BARRE,  PA. 


LOCOMOTIVES  FOR  ALL  KINDS  OF  SERVICE.    BLAST  ENGINES  FOR  IRON  AND  STEE1 
WORKS.    BESSEMER  STEEL  PLANT  MACHINERY,    STATIONARY  ENGINES. 
HORIZONTAL  AND  VERTICAL,  HIGH  PRESSURE,  CONDENSING 
AND  COMPOUND,  AUTOMATIC  CUT-OFF  ENGINES  AND 

CABLE  MACHINERY. 


HOISTING  ENGINES,  DRUMS  AND  MACHINERY.    COLLIERY  MACHINERY.    COAL  AND 
PHOSPHATE  BREAKERS  WITH  PATENT  REMOVABLE  STEEL  TEETH. 

MACHINE  CUT  GEARS  OF  ALL  SIZES. 


Pumping  Engines  of  High  Duty  Types.   Cornish  Pumping  Engines.   Pumps  and  Boilers 

of  Every  Kind  and  Size.   Heavy  Machinery  of  all  Kinds. 

General  <3£ELc©,  SCRANTON, 
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The  "New  Haven"  Fare  Register 

THE  WINNER  OF  THE  HIGHEST  AND  ONLY  MEDAL  AND  DIPLOMA 

Awarded  on  Stationary  Fare  Registers  at  the  World's  Columbian  Exnosition. 

 ^  


These  Registers  are  a  Marvel 
in  Completeness  of  Registration, 
Reliability,  Compactness,  Beauty 
of  Design  and  Finish,  and  are 
Attracting  World  Wide  Attention 
among  Practical  Railroad  Men, 
and  have  been  placed  on  over  75 
roads  within  the  past  year. 


The  ONLY  Register  that 
cannot  be  beaten,  which  will 
show  at  a  glance  if  the  attempt  is 
made. 

The  ONLY  Register  which 
registers  up  to  one  thousand 
fares  on  a  trip  in  prominent 
numerals. 

The  ONLY  Register  which 
registers  the  number  of  the  trip 
as  well  as  the  direction,  from  which 
the  daily  mileage  can  be  computed. 

w 


MANUFACTURERS, 


THE  NEW  HAVEN  CAR  REGISTER  CO.,  New  Haven,  Ct.,  U.S.  A. 

TOM  L.  JOHNSON'S 

St.  Louis  Oar  Company's 

IMPROVED  FARE  BOX. 


BOS  NO,  2. 


Patented  Oct.  14,  1873. 
CHEAPEST  AND  BEST. 

Fares  Cannot  be  Extracted  or 
boxes  Robbed  without  violence. 

Roads  Equipped  with  Boxes  on 
Trial,  and  if  not  satisfactory,  re- 
turned without  any  expense  to  the 
company  trying  them. 

Ornamental  to  any  Car. 

Special  Sizes  built  to  order. 


NOTICE.— All  parties  are  cau- 
tioned against  using  fare  boxes  re- 
cently placed  on  the  market  which 
are  direct  infringements  on  our 
patents. 


BOX  NO.  3. 


CUABIOT  FATTERN. 


REDUCED  PRICES. 

St.  ZHjCojLis 


Write  for  Descriptive  Circular  and  Price  List, 

Car  ComcLp)3-a2L37-, 


MANUFACTURERS  OF  ALL  KINDS  OF  HORSE,  ELECTRIC,  CABLE  AND  ALL  OTHER  MOTOR  CARS, 

3033    INToi-tli    Broadway,    St.   Louis.    TiXo.      8ee  Pa«e«  ii4-ii5. 
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PKY  HERE. 
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THE  WALES  FARE  BOX 

SO  WELL  KNOWN  AND  LARGELY  USED  IN  THIS 
AND  FOREIGN  COUNTRIES. 


SPECIALTIES  AND  NOVELTIES, 
INSULATOR,  SELF-OILING  TROLLEY  WHEEL. 
ELECTRIC  HEADLIGHTS. 


TICKET    PUNCHES,    UNIFORM    BUTTONS,    CAPS   AND  BADGES. 
SEND    FOR  CATALOGUE. 

WALES  MANUFACTURING  CO., 

STEA.CTJSE,    I<T.  "ST. 


SMMUEL  LEWIS, 

ORIGINATOR  AND  MANUFACTURER 

 OP  

LEWIS'   PATENT  WOOD  MATS 


LIGHTEST, 
STRONGEST, 
CHEAPEST 


EST,  P 


MAT 
EVER  DESIGNED 
FOR 


Cl-EANUEST, 


J   STREET  CARS. 


PRICES  REDUCED 

AMD 

MANY  IMPROVEMENTS  ADDED. 

Prompt  attention  will  be  given 
to  any  orders,  and  informa- 
tion cheerfully  furnish- 
ed on  application. 

These  mats  are  interchangeable  and  reversible,  made  of  well-seasoned  maple-wood  slats,  assembled  with 
strong  screw-rods  which  cut  their  own  thread,  rendering  infiltration  of  dust  or  liquids  impossible,  maintain 
them  smooth  and  prevent  warping,  so  that  the  underlying  material  is  not  injured  ;  these  screw-rods  give  great 
strength  and  insure  durability  to  the  mats,  some  have  been  worn  by  usage  until  the  screw-rods  in  the  middle  of 
the  slats  were  exposed  without  decreasing  their  firmness  and  strength.  They  are  easily  repaired  by 
screwing  two  half  slats  in  the  place  of  the  one  broken. 

10  to  18  Lorimer  Street,  near  Broadway,  Brooklyn,  N.  Y.,  U.  S.  A. 

THE  NEW  SYSTEM  of 

ISSUING  TRANSFERS. 


'ltAlftSiHDffllE  PUIS* 


The  accompanying  cut  is  one-quarter  size  of  the  Time  Transfer 
Printer.    By  this  system  only  the  tickets  actually  needed 
are  printed.    The  time  is  automatically  and  ac- 
curately recorded  on  each  ticket,  and 
mistakes  are  impossible. 

GREAT  SAVING  OF  TIME,  LABOR  AND  MONEY. 

FOR  FULL  PARTICULARS  APPLY  TO 

THE  TIME  TRANSFER  PRINTER  MFG.  CO, 

Schmidt  Bldg.,  95  Stb  Ave.,  Pittsburgh,  Pa. 
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MANUFACTURING 

MANUFACTURERS  AND  OWNERS  OF  THE 

Latest  Designs,  Improvements  and  Inven- 
tions in  Registers,  Indicators,  Classi- 
fiers and  Punches,  for  the  Record- 
ing of    Fares    Collected  on 
Street  and  Steam  Railroads. 


The  Alarm  Registering  Punch. 

This  Register,  -which   is   bo  generally  need 

throughout  the  United  States  and  Europe, 
we  claim  to  be  the  most  perfect  check 
that  lias  ever  been  placed  before 
the  public  for  the  Collection 
and  Registration  of  Fares 
on   Street  Railroads, 
especially  where 
different  rates 


of  Cash  fare  and  tickets 
are  to  be  collected. 


The  Monitor  Register. 


Railway  com- 
panies desir- 
ingto  use  a 
Stationary 
Register  will 
consult  their 
own  interest 
by  examining 
this  Register 
before  adopt- 
ing any  of  the 
cheap  devices 
now  offered  as 
it  is  the  most 
Reliable  Reg- 
ister of  its 
kind.  For  fur- 
ther particu- 
lars address 


COMPANY. 


This  company  owns  over  100  Patents  em 

bracing  all  the  Valuable  Features  of  Fare 

Registers,  Indicators,  etc. ,  and  was 

awarded  three  Medals  at  tho 

Chicago  Exposition  of  Rail- 

way  Appliances. 
Latest  Improved  Model  Register. 


For  Sale  Outright  or  on  Rental. 


For  Sale  Outright  or  on  Rental. 


SPECIAL  ATTENTION  PAID  TO  EXPORT  ORDERS. 


EDWARD  BEADLE,  Manager,  1193  Broadway,  New  York  City,  H.  Y. 
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This  is  the  only  device 
on  the  market  that  shows 
on  one  dial  Full  Fares  and 
Transfers,  or  two  classes 
of  fares.  The  red  hand  al- 
ways points  to  last  fare 
rung  up.  The  register  has 
two  bells  of  different  tones, 
and  two  totalizers,  keep- 
ing the  records  separate 
and  distinct.  It  is  as  sim- 
ple in  its  construction  as 
our  Security  Register,  and 
absolutely  accurate  and 
durable. 

We  refer  to  a  few  of  the  principal  roads  who  are  using  our  Security  Registers. 


The  West  End  Road,  of  Boston,  Mass. 

The  Philadelphia  Traction  Co.,  of  Philadelphia,  Pa. 

The  Scranton  Traction  Co.,  of  Scranton,  Pa. 

New  Orleans  &  Carrollton  Ry.,  of  New  Orleans,  La. 

Denver  Tramway  Co.,  of  Denver,  Colo. 

We  claim  Superiority  for  the  Security 
Register  on  the  following  points. 


Simplicity  of  Mechanism. 

Absolute  Accuracy  of  Registration. 

The  only  Register  Locked  at  all 
Times  During  its  Action. 

The  Only  Register  that  can  be 
placed  in  the  hands  of  Conductors 
without  case  or  dial,  and  defy 
Manipulation. 


Lindell  Railway,  of  St.  Louis,  Mo. 
St.  Louis  &  Suburban  Railway,  of  St.  Louis,  Mo. 
South  St.  Louis  Electric  Road,  of  St.  Louis,  Mo. 
Missouri  Railway,  of  St.  Louis,  Mo. 
Benton-Bellefontaine  Railway,  of  St.  Louis,  Mo. 

SECURITY  REGISTER. 


A  liberal  basis  of  exchange  will  be  made 
with  railway  companies  dissatis- 
fied with  the  device  they 


ST.  LOUIS  REGISTER  CO., 

703  Houser  Bldg.,  St.  Louis. 


1 
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Certificate  of  FI]erit. 


The  story  of  the  FARE  REGISTER  is  a  very 
interesting  one.  Much  has  been  said  regarding 
it  that  might  be  styled  "cheap  talk," 
but  we  believe  all  street  rail- 
way men  are  interested 
in  knowing  the 

EXACT  FACTS.  |= 

 ^ 

The  Lewis  &  Fowler  Register  is  m  use  to- 
day on  nearly  600  street  railways  in  the  Unit- 
ed States  and  Canada.  That  means  19,000 
Registers  of  our  make  in  daily  use.  Every 
Register  is  thoroughly  tested  by  being  rung  up 
100,000  times  before  leaving  our  works. 

SIMPLICITY  of  construction  is  not  desirable  in  a  Fare 
Register  where  absolute  security  is  demanded. 

AS  TO  DURABILITY  |==  

We  can  furnish  the  names  of  Street  Railway 
companies  who  are  to  day  operating  our  regis- 
ters that  were  put  in  use  more  than  SIXTEEN 
YEARS  ago,  and  every  attempt  to  tamper  with 
them  or  beat  them,  has  proved  an  entire  failure. 


THE  LEWIS  &  FOWLER  MANUFACTURING  CO, 

Office,  28  Safort  Street,  Brooklyn,  N.  J. 
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LEWIS  &  FOWLER  MFG.  CO. 

28  Sanford  St.,  Brooklyn,  N.  Y. 


Patentees  and  Sole  Manufacturers  of  the 

Improved  '  Alarm"  Passenger  Register 


ACKNOWLEDGED  TO  BE  THE  SAFEST  AND  MOST 
COMPLETE  REGISTER  IN  THE  WORLD, 


Over  Eighteen  Thousand  (18,000)  in  Daily  Use 

 BY  OVER  

500   RAILROAD  COMPANIES. 


SEItTID    IFOEB  PEICES. 


§OT  Our  Registers  Will  Totalize  Up  to  100,000  if  Required. 
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THE 


MEAKER 


PORTABLE  and  STATIONARY 

REGISTERS 


'SIMPLE!  DURABLE! 


RELIABLE! 


nnHIS  is  a  Double  Register,  being 
*  so  constructed  that  the  state- 
ment (settlement  numbers)  may 
be  visible  or  not,  at  will,  by  the 
simple  use  of  a  key.  It  is  impos- 
sible to  change  the  direction  sig- 
nal without  cancelling  the  fares 
recorded  at  the  trip  window,  and 
said  cancellers  can  only  be  re* 
moved  by  a  return  to  zero.  It  is 
also  impossible  to  ring  the  bell 
without  registering,  or  register 
without  ringing  the  bell.  The  pull 
cords  will  be  placed  on  both  sides 
of  the  car,  without  extra  charge, 
if  desired.  The  machine  is  made 
strong  in  all  its  parts,  and  being 
constructed  without  wheels,  is 
not  subject  to  the  same  wear  as 
cogged  devices. 


THE  IMPROVED  STATIONARY. 


Our  Registers  have  been  adopted  by  over  Sixty  Street  Railway    FFHIS  Register  can  be  read 
Companies.     For  Reference,  Terms,  Etc.,  address  1  correctly  from  any  part  of 


MEAKER  MANUFACTURING  CO., 

134  WEST  WASHINGTON  STREET, 
CHICAGO. 


the  car. 


Fac-simile  of  Figures  Used, 


Successors  to  Railway  Register  Company 


88 


THE  STREET  RAILWAY  JOURNAL 


[Vol.  X.    No.  6. 


THE  AMES  REGISTER  COMPANY'S 


The  attention  of  street  railway  officials  is 
called  to  this  new  departure  in  car  registers.  It 
is  the  only  one  in  the  market  combining  the 
portable  and  stationary  register. 

A  small  interchangeable  portable  register 
is  furnished  the  conductor  and  used  in  any  car 
having  the  stationary  register. 

It  is  inserted  in  the  station- 
ary register  by  the  conductor,  the 
fares  registered,  and  returned  by 
him  whenever  required. 

It  shows  the  fares  register- 
ed each  trip,  day  or  other  desired 
length  of  time.  It  is  accurate 
and  cannot  be  altered,  changed 
or  tampered  with.  No  inspectors 
are  required  in  the  car  stations 
or  elsewhere  where  the  register  is  used. 

It  is  well  and  substantially  made,  and  will  sustain 
severe  usage  without  liability  of  getting  out  of  order. 

It  is  protected  by  broad  patents  and  is  fully  guar- 
anteed. 


THE    PORTABLE    REGISTER    PARTIALLY    IN  PLACE. 


•X 


l 


IQH     ASS? . 

Mnanpsanati 


THE    PORTABLE  REGISTER. 


THE    REGISTER    READY    FOR  USE. 


For  further  information,  address  the  Company  or  General  Manager. 

OAH.ES.  A.  AWES,  President.   MANUFACTURED    BY   A.  C.  TITCOMB,  Treasurer. 

THE  AMES  REGISTER  COMPANY, 


LOUIS  PFINGST,  General  Manager, 
53  State  St.,  Boston,  Mass. 


89  State  Street,  Boston,  Mass. 
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STYLE   NO.  I.  STYLE   NO.  2. 


Used  on  Broadway  (N.  V.)  Cable  Road. 


Used  011  Third  Ave.  (N.  V.)  Railway  18  Years.  Used  on  23d  St.  Railway  (N.  Y.)  1()  Years. 


Sterling  Supply  and  Manufacturing  Co., 

MANUFACTURERS  OF  STREET  RAILWAY  SUPPLIES,  STERLING  FARE  REGISTERS. 

97   BANK  STREET,        (Ross  Building.)  NEW  YORK. 

TELEPHONE    233  SPRiNU. 
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THE  FOSTER  AUTOMATIC  SAFETY  GUARD  CO 


150 
Broadway, 
New  York. 


Our  Fender  has 
been  adopted  by 
the  North  Hud- 
son County  Street 
Railway  Co.,  of 
lloboken,  N.  J., 
and  all  the  Street 
Hallway  compa- 
nies In  Paterson, 
N.  J.,  after  a  long 
series  of  competi- 
tive trials  with 
other  fenders. 


Can  be  Made  to  Run  Flush  with  the  Dashboard. 

Runs  Only  Three  Inches  or  Less  Above  the  Track. 

Cars  Can  be  Trailed  Without  Removing  Fender. 

All  Tests  Have  Been  Made  With  Human  Beings. 


The  Car  Fender  Which  is  a  Life  Saver 


Perfectly  Satisfactory 
Results  from  the 
Most  Severe 
Tests. 

 W  


/ — 

( 

n 

i  1 

; 

as*** 


REAR   VIEW.  FRONT  VIEW. 

Impossible  for  a  person  or  object  to  get  under  the  wheels  of  cars  equipped  with 

our  fenders.   Practical  Tests  Given.  Address 

FIELD  LIFE  GUARD  COMPANY, 

430  Butler  Exchange,  PROVIDENCE,  R.  L 
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THE  PFINGST  FENDER. 


ADOPTED  BY  THE  BROOKLYN  CITY  RAILROAD, 
WHICH  HAS  ORDERED  1,000  CARS 
EQUIPPED  WITH  THIS  FENDER. 


Also  in  use  in 

BOSTON,  MASS. 
SPRINGFIELD,  MASS. 
HOLYOKE,  MASS. 
PATE K SON,  N.  J. 


-IVIiV  >iTLTI^^YO'r  IJ  I«  JC I  >  BY 


LOUIS  PFINGST,  53  Stale  St,  Boston,  Mass 

THE  ONLY  PNEUMATIC  CAR  FENDER. 

STRONG  AND  SIMPLE  IN  CONSTRUCTION. 


tr-< 


POSITIVE    SKVER    OF    LIFE  KIND 

Quickly  Transferred  from  One  End  of  Car  to  the  Other. 

COItBESr  ONDENCE   S  OLICITED. 


LIMB, 


i)2 
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CLARKE'S  CAR  WHEEL  FENDERS 


To   Prevent   Accidents  by  the  Wheels  of  ELECTRIC, 
CABLE  and  HOUSE  CARS,  Switch  and  Locomotive 
Engines,  Suburban,  Passenger  and  Freight  Cars. 
SIMPLE,  CHEAP  and  EFFECTIVE, 

Our  devices  are  constructed  of  one  piece  of  spring  steel,  so  de- 
signed as  to  be  placed  close  above  the  rail  and  directly  In  front  of 
the  wheel.  The  bottom  Is  formed  Into  a  loop  placed  oblique  to  the 
rail,  thus  effectually  preventing  any  body  or  limb  passing  under 
the  wheel,  and  with  a  tendency  to  remove  them  to  the  outside  of 
the  tracK.  The  coll  Is  designed  to  provide,  with  certainty,  for  an 
ample  lateral  yield  in  case  of  the  fender  striking  a  fixed  obstruc- 
tion, thus  permitting  the  safe  running  of  the  car.  These  devices  can  be  applied  without  any 


change  In  the  mechanism  of  the  cars,  etc.,  being  attached  by  bolts  now  In  use, 
Manufactured  by  F.  H.  CLARKE,  Springfield,  O.  New  York  Office,  1267  Broadway,  Room  7. 


When  Ordering 


From  firms  whose  names  appear  in  the  Street  Railway  Journal,  our 
friends  will  confer  a  favor  on  our  advertisers  and  ourselves  by  mention- 
ing this  paper.  Very  respectfully, 

STREET  RAILWAY   PUBLISHING  CO. 


JAMES  A.  TRIMBLE, 

MANUFACTURER  OF 

Rail  Road  Car  Wood  Work, 

PLAIN  AND  CARVED  MOULDINGS, 

Doors,  Sashes,  Blinds,  Pillars  and  Sills, 

ALL.  PATTERNS. 

Nos.  220  &  222  East  28th  St.,  bet.  2d  &  3d  Aves. 

NEW  YORK. 


J.   £\  8JOBERG  <&  CO., 
MANUFACTURERS  OF  STREET   CAR   WOOD  WORK. 

155  and  157  Eleventh  Ave.,  New  York. 


THE  LEADING  STREET  RAILWAY  SAFETY  APPLIANCES 


CRAWFORD'S 

Wheel  Guard  Fender  Board. 


OUR  UST  OF  ORDERS  FOR 
ALL  CARS. 

WHEEL  GUARDS. 

Philadelphia  (Pa.)  Traction  Co. 
Terre  Haute  (Ind.)  Street  Ky.  Co. 
Willinmsport  (Pa.)  Passenger  Ry.  Co. 

IN  PITTSBURGH,  PA. 
Pittsburgh  Traction  Co. 
Duquesne  Traction  Co. 
Central  Traction  Co. 
Citizens'  Electric  Traction  Co. 

PICK-UP  FENDERS. 
Pittsburgh  &  Birmingham  Traction  Co* 
Pittsburgh  ifc  West  End  Pass.  Ky.  Co. 
Second  Ave.  Passenger  Ky.  Co. 
Rochester  (N.  Y.)  Ry.  Co. 
Citizens'  Street  Ry.  Co.,  Indianapolis. 
New  Orleans  |La.)  Traction  Co. 
Turentum  (Pa.)  Traction  Pass.  Ry.  Co. 


CRAWFORD'S 

PICK-UP  PENDER. 


OUR    LIST   OF  REFERENCES: 

Geo.  D.  Widener,  Vice-President  Phila- 
delphia Traction  Co. 

J.  T.  Gorman,  General  Superintendent 
Philadelphia  Traction  Co. 

H.  A.  Newell,  Superintendent  Broad- 
way Line,  New  York. 

A.   N.   Council,  Chief  Engineer  Balti- 
more City  Passenger  Railway  Co. 

Geo.  W.  Elkins,   President  Pittsburgh 
&  Duquesne  Traction  Co. 

E.    McDowell,    Superintendent  Pitts- 
burgh &  Duquesne  Traction  Co. 

Miller   Elliott,    Superintendent  Pitts- 
burgh  iV  Birmingham  Traction  Co. 

W.  C.  Smith,  Superintendent  Central 
Traction  Co.,  Pittsburgh,  Pa. 

J.  E.  Rugg,  General  Manager  Citizens' 
Traction  Co  ,  Pittsburgh,  Pa. 
Many  Others. 


PICK-UP  FENDER— POSITION  IN  USE. 


LIVES  SAVED  SINCE  FEB. 
PICK-UP  FENDER  6, 
WHEEL  GUARD  8. 


1st. 


PICK-UP  FENDER — FOLDED  POSITION. 


WRITE  FOR  ANY  INFORMATION,  PRICES,  ETC. 


R.  A.  CRAWFORD  MFC.  CO.,  35  Water  St.,  Pittsburgh,  Pa, 

F.  A.  LAWSON  &  CO.,  Coast  Agents,  San  Francisco,  Cal. 
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THE  BERLIN  IRON  BRIDGE  CO. 

CHAS.  M.  JARVIS,  President  and  Chief  Engineer.  BURR  K.  FIELD,  Vtce-Presldent. 

FRANK  L.  WILCOX,  Treasurer.  GEO.  H.  SAGE,  Secretary. 


Send  for  Illustrated  Catalogue  of  Over  300  Pages,  Describing  Iron 
and  Steel  Buildings,  Car  Sheds,  Power  Houses,  etc. 


Office  and  Works:   -   -   East  Berlin,  Conn 
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Li.  BACHENIIEIDIEK,  President. 

C.  E.   1IAIRD,  Vice-President  and  Manager. 


K.  HI.  FIELDS,  Secretary  and  Trensurcr. 
C.  W.  ARMSTRONG,  Superintendent. 


THE  SAFETY  CLUTCH  BRAKE  CO 

725  SANSOM  ST.,  PHILADELPHIA. 

83  TENTH  AVENUE,  NEW  YORK,  F.  C.  FRIES,  Agent. 


A  NEW  ELECTRIC  CAR  BRAKE 


SAFEST. 
TROIMCEST. 
IMPLEST. 


WILL  STOP  A  CROWDED  CAR 
IN  HALF  ITS  LENGTH. 


AS    IT    LOOKS    ON    A  CAR. 


BRAKE  CLOSED. 


BRAKE  OPEN. 


A.  — Brake  shaft  operating  slip-clutch  E  and  extending  down  through  F  to  centre  of  sprocket. 

B.  — Movable  casing  which  screws  onto  thread  of  F,  protecting  connections  from  dirt  and  retain- 
ing lubricant. 

C.  — Hole  in  B  for  oiling  and  exhausting  air. 

1). — Strong  spiral  spring  which  forces  E  into  coupling  with  teeth  of  F. 

E.  — Slip-clutch,  with  five  or  more  bearings  operated  by  A  and  D,  giving  absolute  and  immediate 
control  of  car. 

F.  — One  casting  forming  lower  clutch  and  sprocket  wheel,  with  thread  for  B. 

Gr. — Box  or  bearing  to  be  bolted  to  front  of  car  platform,  fastening  F,  in  perfectly  rigid  position. 

H.  — Brake  chain  shaft  driven  and  pinned  into  F  meeting  A  at  centre  of  sprocket  wheel  F  with 
square  butt.  The  lower  end  of  this  shaft  is  fitted  with  a  sufficient  biace  to  prevent  springing  or  bending. 

I.  — Hole  for  brake  chain. 


SEND  FOR  DESCRIPTIVE  CIRCULAR  AND  SAMPLE  BRAKE. 


ji'JuNE,  1 894.  J 
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STANWOOD  MFG.  CO. 

MANUFACTURERS   OF  THE 


In  Use  on  468  Street  Railways. 

—a  %  a 


WE  REPAIR  ELECTRICAL  APPARATUS. 

From  the  Most  Delicate  Instruments  to  the 
Largest  Dynamos  and  Motors. 


WORKMANSHIP  GUARANTEED. 


REPAIR  ORDERS  EXECUTED  PROMPTLY. 

EARL.  ATKINSON,  Superintendent  Electrical  Department. 


Stanwood  Manufacturing  Co. 

17th  and  Clark  Streets,  Chicago,  111. 
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Consolidated  Oar -Heating  Oo. 

GENERAL  OFFICES  AND  FACTORY: 

936     15KOADWAY,    ALBANY,   3V.  Y. 

BRANCH  OFFICES  : 
Chicago,  New  York,  Canada, 

200  Phenix  Building.  114  Broadway.  Coaticooke,  P.  Q. 

ELECTRIC  HEATERS— Regulating  Switch.  Five  different  intensities  of  heat. 
Leading  lines  already  equipped  in  Albany,  N.  Y.;  Troy,  N.  Y. ;  Rochester,  N,  Y.; 
Cleveland,  Ohio;  Chicago,  111.;  Montreal,  Toronto,  Hamilton,  Canada;  Holyoke,  Mass. ; 
Cincinnati,  Ohio,  and  New  York  City. 

SEND    FOR  CATALOGUE. 


THE  PINTSCH  GAS  LIGHTING  SYSTEM 

HAS    BEEN   ADOPTED   AS  THE 

STHNDHRD  LIGHT 

By  the  Broadway  and  the  Third  Avenue  Cable  Lines.     Also  by  sixty  of  the  most  prominent  railways,  and  by 
the  Pullman  and  Wagner  Palace  Car  Companies  in  the  United  States. 

It  has  been  the  Standard  Lighting  System  in  Europe  for  many  years,  and  is  applied  to  55,000 
cars  in  Europe,  United  States,  South  America,  India  and  Australia. 

FOR    PARTICULARS,  ADDRESS 

THE  SAFETY  CAR  HEATING  &  LIGHTING  CO,  -  160  Broadway,  New  York. 

JEWETT  CAR  CO., 

OF  JEWETT,  HARRISON  COUNTY,  O. 

 MANUFACTURERS  OF  


OF  EVERY  DESCRIPTION. 

HORSE  ELECTRIC  CABLE. 
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f^"^  k  f  Largest  Factories  in  the 

AA  MVP  W 


H» client  ^vyari 
7      jct  Ci, 


MMK  BY 
PfiRTLAKD.  Cr 


Otu-  new  WoleSorooJl, 
Cur.  t"cm  TVVateriai 

.jR"lCts"^B'"*/75t«»'So*i  ail  e. 


THE  MOST  PERFECT  SYSTEM! 

TIME,  LABOR,  PATIENCE,  AND  DOLLARS  SAVED  BY 
THIS  SYSTEM.    RAPID  AND  RELIABLE. 

200   LETTERS  COPIED   IN    IO  MINUTES 

 BY  THE  

RAPID  ROLLER  COPIERS. 

IT  HAS  NO  EQUAL.    SEND  FOR  CATALOGUE. 

OFFICE   SPECIALTY   MFC.  CO., 

ROCHESTER,   N.  Y. 

Makers  of  Shannon  Letter  Files,  Loose  Sheet  Letter  Files,  Document  Files  and  Document 
Cabinets,  Desks,  Schliclit's  Standard  Indexes,  Metnl  Roller 
Book  Shelves,  Vault  Fixtures,  etc. 

BRANCH  :      77   CHAMBERS    STREET,   NEW  YORK. 

D.  MORSE  CAR  MFC.  CO 

MILLBURY,  MASS. 

BUILDERS  OF  ALL  KINDS  OF  STREET  RAILWAY  CARS. 


*~~m***JZ*  Zst,  Ry  Journal 


Highest  Grade  Work  at  Reasonable  Prices.    Car  Wood  Work  Done  to  Order.  Builders 
of  Transfer  Tables  and  Snow  Plows.   Send  for  Prices  and  Photographs. 
Standard  20  ft.  Open  and  Closed  Electric  Cars  in  Stock. 
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When  Ordering 


From  firms  whose  names  appear  in  the  Street  Railway  Journal,  our 
friends  will  confer  a  favor  on  our  advertisers  and  ourselves  by  mention- 
ing this  paper.  Very  respectfully, 

STREET   RAILWAY  PUBLISHING  CO. 


DE  WITT'S  COMMON  SENSE  SAND  BOX 

Has  Worked  Two  Winters  Under  All  Conditions  of 
Weather  and  Sand  Without  Failure. 

Has  been  adopted  as  "  Standard "  by  the  Metro- 
politan Traction  Co.,  of  New  York  City,  after  the  severest 
tests  extending  over  eleven  months. 

Made  to  last.  It  will  stand  longer  than  the  car  body 
to  which  it  is  applied.  Cars  equipped  with  either  four  or 
two  boxes  to  operate  by  lever  or  foot  power,  as  desired. 

CORRESPONDENCE   IS  INVITED. 

E.  F.  DE  WITT  &  CO., 

LANSINGBURGH,   N.  Y. 


DERMAGLUTINE  ! 

NOISELESS  AND  EQUAL  TO  STEEL. 

IMPROVED  PROCESS  RAWHIDE  FOR  ELECTRIC  STREET  CAR 
AND  MECHANICAL  PURPOSES. 


MANUFACTURED  ONLY  BY 


A.  GROETZINGER  &  SONS, 

271  RIVER  AVE.,  ALLEGHENY  CITY,  PA, 


Wearing  qualities  unsurpassed  t>y  any  other  similar  article  on  the  market. 
Actual  service  has  demonstrated  It  superior  to  steel.  Send  for  catalogue  and 
price  list.  All  orders  will  receive  prompt  attention.  Excellent  facilities  for 
tue  manufacture  of  this  article  on  a  large  scale.   Give  It  a  trial. 

NO  MORE  CRACKED  GONGS  ! 


CO 

>• 

m 

-a 
i — 
3> 


Patented  January  30, 1894. 
THE    LATEST    THING    OUT  FOR 

CABLE  AND   ELECTRIC  CARS. 

THE  GONG  ROTATES  with  each  pressure  of  the  foot,  causing  the  hammer 
to  strike  in  a  new  place  each  time.  No  bother  about  REPAIRS. 
Write  us  for  prices  and  further  particulars. 

BEVIN  BROS.  MFG.  CO.,   -    East  Hampton,  Conn. 

(Mention  this  paper.) 


E.  P.  SHAW,  Pre*. 


EBEN  SUMNER,  Treafc 


NEWBURYPORT 

Car  Manufacturing  Co. 


BUILDERS  OF 


Electric,  Cable  and  Street  Railway 

I  CARS 


OF   EVERT  EESCRIPTIOU. 


Photographs  and  Prices  Sent  upon  Application. 

NEWBURYPORT,  MASS. 
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THE  LEWIS  &  FOWLER  MFG.  CO. 

BROOKLYN,   N.  Y. 

MANUFACTURERS  OF 


Open  and  Closed  Street  Cars, 


FOR  ELECTRIC  OR  CAELE  SYSTEMS. 


PROMPT  DELIVERIES  ON  SHORT  NOTICE. 

The  Best  Workmanship  Guaranteed. 


SEND  FOR  FULL  PARTICULARS  AND  PHOTOGRAPHS, 
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 )    THIS  (= 

LEWIS  &  FOWLER  MFG.  CO. 

BROOKLYN,  N.  Y. 


STRAP    GUIDE.  SINGLE    ROLLER    SHEAVE.  STRAP  FASTENER. 


SWINGING    BRACKET.  DOUBLE    ROLLER    SHEAVE,  ROLLER  BRACKET, 
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LEWIS  &  FOWLER  MFG.  CO. 

BROOKLYN,   N.  Y. 


HOUSING    SHEAVE.  SINGLE    ROLLER    SHEAVE— SPECIAL.  HOUSING  SHEAVE. 
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THE  LEWIS  &  FOWLER  MFG.  CO. 

Office,  28  Sanford  St.,  Brooklyn,  N.  Y. 


v  ^  J 

 i  i  i  i  i  i  i  i  i  i  p  i  i  i  


BRONZE  TRIMMINGS 


-      i  1 1  i  1 1  i  i  1 1  i  i  i  i  i 

OF  ALL  DESCRIPTIONS  FOR 


Open  and  Closed  Electric,  Cable  or  Horse  Cars. 


We  have  Unequalled  Facilities,  which  Enable  us  to  Fill 
Orders  at  the  Shortest  Notice  and 
Lowest  Prices. 


We  Make  No  Charge  for  Patterns  of  Special 

Designs  for  Bronze  Car 
Trimmings. 


Estimates  Furnished  for  Single  Piece  or 
Complete  Set  as  Desired. 


It  Will  Pay  You  to  Consult  Us  Before  Placing  Your  Order  Elsewhere 

A 


w 
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ANNOUNCEMENT 

— OF  THE 

Lewis  &  Fowler  Girder  Rail  Co. 


Ready  for  Spring,  1894,  Delivery 
— Our  Nine  Inch  Box 
Girder  Rail. 


THE  ONLY  GIRDER  RAIL  CONSTRUCTION 

 *h  INSURING  i€-  

SECURE  JOINTS  AND  PERMANENT  FASTENINGS,  AND 
PRESENTING  A  SMOOTH  VERTICAL  FACE 
AGAINST  WHICH  TO  LAY  PAVING. 


Our  Special  Work,  such  as  Frogs,  Switches,  Mates, 
Runouts,  Crossings,  etc.,  etc.,  are  made  of  the  same  Rail. 
Thus  making  a  complete  system  of  Steel  Rail  Girder 
Construction. 


SEND  FOR  CATALOGUE  AND  LIST  OF  RAILROAD 
COMPANIES  USING  OUR  RAIL. 


OFFICE,  28  SANFORD  STREET,   BROOKLYN,   N.  Y 
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Electric  Cap  Bodies 


— ALL  DESCRIPTIONS. 


We  can  furnish  from  stock  at  short  notice,  40,  45  and  SO 
passenger  open  or  closed  end  ear  bodies. 


WE  MAKE  A  SPECIALTY  OF  TRAILER  CARS. 

Write  for  particulars  and  prices. 


BRIGGS  CARRIAGE  CO. 

AMESBURY,  MASS. 

Estimates  Furnished  on  Buyer's  Specifications 
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IF   YOU  WANT 

SPECIAL   LOW  PRICES 

ON 

BARE  COPPER  WIRE, 
MAGNET  WIRE, 

FEEDER  AND  TROLLEY  WIRE, 

OR 

STEEL  AND  IRON  POLES, 

WRITE  TO 


ARTHUR  S.  PARTRIDGE, 
ST.  LOUIS,  MO. 


106  THE  STREET  RAILWAY  JOURNAL.  [Vol.  X.    No.  6. 


June,  i  894.J 


THE  STREET  RAILWAY  JOURNAL. 


107 


JAMES  A.  TRIMBLE, 


218  Eats!  Q8tlx  St.,  New  York. 
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THE  BARNEY  &  SMITH  CAR  CO. 


THIS  IS  ONE  OF  THE  CARS  BUILT  BY  US  FOR  USE  ON  THE 
CONSOLIDATED  LINES  IN  CINCINNATI,  0. 


PATENTED    FEBRUARY    30,  1894. 

OUR  STANDARD   TRUCK  FOR  CLOSED  CARS. 


BUILDERS  OF  HIGH  CLASS 

ELECTRIC.  CABLE  AND  HORSE  CARS. 

SZEILSnD    FOE  OATALOGTJE. 

A 
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Jackson  ^  Sharp  Co 


DELAWARE  CAR  WORKS, 


WILMINGTON 


DELAWARE 


BUILDERS  OF 


STREET  RAILWAY  CARS 


Between  6,000,000  and  7,000,000  feet  of  thoroughly  dry  and  seasoned  liunher  of 
aU  kinds  constantly  on  hand,  and  £,000,000  feet  under  cover. 
Extraordinary  facilities  and  large  experience  give  us  many  advantages. 


WRITE  FOR  DRAWINGS  AND  PRICES. 
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THE  LACLEDE  CAR  CO 


— #  ST,    LOUIS,   WO.  — 


INTERIOR    OF    CAR    BUILT    FOR   THE    BROADWAY    CABLE   LINE,    NEW  YORK 


Builders  of  Street  Cars  of  Every  Description. 


THIS   CUT  REPRESENTS   ONE  OF  THE   CARS   BUILT  FOR   THE  BROADWAY 
CABLE  LINE  OF  NEW   YORK  CITY. 
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The  Laclede  Car  Co., 


THIS   CUT    REPRESENTS    ONE    OF  THE  200   CLOSED   CARS  WE    ARE  FURNISHING 
THE   PHILADELPHIA    TRACTION  CO. 


Builders  of  Street  Cars  of  Every  Description. 


THIS   CUT    REPRESENTS    ONE   OF   THE    200   CARS    BUILT   FOR    THE  THIRD 
AVENUE    R.    R.    CO.,    OF   NEW    YORK  CITY. 
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BIG  JOKE  ON  RAILROAD  MEN  ! 


Three  years  ago  this  month,  May,  '91,  a  Railroad  President — peace  to  his  ashes — asked 
us  for  some  device  to  carry  more  passengers  and  let  'em  on  and  off  in  less  time. 

We  ought  to  have  thought  of  it  first  ourselves — it's  our  business  to  do  such  things,  and 
we  do  'em  generally — we  made  the  first  reversible  seat  with  no  arms,  and  now  we've  got  a 
reversible  folding  seat,  like  a  theater  chair  ;  we'll  tell  of  it  shortly  if  it  turns  out  to  be  good- 
for-anything — sorry  we  didn't  think  of  it.  No  matter — he  did  ;  and  we  got  the  thing  up  and 
patented  it. 

The  man  who  does  the  inventing  gets  the  patent,  not  the  man  that  wants  the  inventing 

done. 

We  were  fool  enough  to  show  him  how  we  did  it,  the  road  we  took.  We  widened  the 
doorway  ;  put  in  two  doors — a  really  pretty  arrangement — all  the  Conductor  had  to  do  was 
to  touch  one  door,  and  both  flew  open  or  shut.  We  tried  to  think  we  had  done  it.  No  ;  it 
was  something  else.  It  worked  like  a  jack-in-the-box  ;  but  it  wouldn't  carry  more  people  or 
let  'em  on  and  off  faster. 

We  put  the  door  at  the  step,  and  it  carried  20  per  cent,  more  people  and  let  'em  on  and 
off  so  fast  that  we  got  about  10  per  cent,  more  speed  in  the  safest  and  most  agreeable  way,  by 
shortening  stops. 

We  got  our  patent  but  lost  our  customer — we  can  afford  to  laugh  at  the  joke,  for  we've 
got  the  world  by  the  tail  in  spite  of  him. 

lie  took  up  with  our  jack-in-the-box  twin-door  arrangement,  and  went  to  somebody  else 
for  his  cars  ;  and,  being  a  great  big  man — at  least  in  a  great  big  place — four-fifths  of  the  rail- 
road men  have  gone  after  him  !  There's  actually  a  run  on  twin  doors  !  The  car  builders 
who  have  no  patents,  yell  "  steboy  ! "    And  the  railroad  men  do  the  running. 

Meanwhile  we  are  building  Accelerators,  and  railroad  men  who  kept  their  wits  are  buying 
'em.  20  per  cent,  more  passengers  on  at  a  time  and  10  per  cent,  more  speed  and  trips  are  too 
much  for  a  jack-in-the-box  twin-door  I-move-without-touching  car. 

We  build  good  cars  at  fair  prices — all  we  want  is  all  we  can  do  at  fair  prices — we  build 
all  through  as  we  build  outside  ;  and  we  make  the  prettiest  cars  this  side  of  Jerusalem. 

Gentlemen,  you  have  lost  your  way,  don't  all  come  at  once. 

BROWNELL   CAR  COMPANY. 

Saint  Louis,  Missouri. 


If  we  should  fill  that  car  as  full  of  passengers  as  you  will  when  you  have  it,  and  the  passengers  want  to 
ride,  you  couldn't  see  it  half  so  clearly.  There's  room  for  twenty  or  thirty  men  on  the  platform,  without  ob- 
structing the  path  between  door  and  sidewalk.  A  woman  with  a  baby  in  her  arms  can  get  on,  without  touching 
a  man  on  the  platform  ;  and  the  Conductor  is  right  at  the  step  to  help  her. 
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May  7th  last  we  received  this  telegram  : 

"  First  open  car  in  service  to-day.  It  is  a  bird.  I  congratulate  you 
on  your  exquisite  taste,  and  myself  on  my  nerve  to  give  you  carte  blanche 
order.  We  are  the  people.  The  best,  East,  West,  North,  South,  can't 
catch  us."  John  J.  Shipherd. 

And  three  days  later,  this  letter  : 

"  Our  $250  to  $300  a  day  increase  in  Newport  and  Covington  this 
year  over  last,  while  Cleveland  is  not  keeping  up  in  receipts,  shows  that 
the  bright  attractive  equipment  should  have  credit.  I  believe  it  is  the 
true  way  to  do  the  street  railroad  business." 

John  J.  Shipherd. 

They  were  the  spontaneous  expressions  of  gratification  over  the  last  lot  of  cars  we  had 
made  for  him. 

We  quote  from  his  first  order  from  memory — it  was  spoken,  not  written  : 

"  We  want  to  show  the  people  that  we  are  going  to  give  them  the 
best  service  they  ever  had.  We  want  the  best  and  finest  cars  you  can 
build.  If  it  is  necessary  to  spend  $200  more  on  a  car,  I  want  to  do  it.  I 
understand  from  our  General  Manager  that  you  are  a  man  we  can  deal 
with  in  this  way." 

He  had  just  bought  a  road  in  Toledo  with  which  we  had  made  a  contract  for  cars  a  few 
days  before  ;  and  that  is  how  he  treated  our  contract.    It  was  in  1884. 


It  is  not  necessary  to  deal  in  this  extremely  generous  way  to  get  good  cars  ;  but  we 
print  (without  permission)  the  telegram,  letter  and  speech,  to  show  that  a  buyer  is  safe  in 
dealing  with  us,  no  matter  how  he  deals — and  he  may  as  well  deal  agreeably. 

He  was  a  total  stranger  to  us  ;  there  was  nothing  personal  in  the  case.  We  had  been 
making  cars  for  the  road  since  1873,  and  had  the  good-will  of  fhe  officers  of  it.  That's  all  the 
foundation  he  had. 

One  road  wants  one  sort  of  equipment,  another  another.  One  wants  fine  cars  ;  another 
durable  ones — we  never  heard  of  a  road  that  wanted  mean  ones  or  weak  ones. 

We  have  no  difficulty  in  making  exactly  such  cars  as  the  buyer  wants  ;  and  this  is  how 
we  go  about  it : 

We  reckon  the  costs  of  the  stuff  and  the  work — of  the  grade  that  is  wanted — put  on  the 
profit  we  want — and  put  'em  together.  That  is  our  price  for  the  cars.  The  buyer  pays  it  ;  and 
we  are  good  friends  forever  after. 

On  the  next  large  order  we  have,  we  are  going  to  make  an  extra  car  to  be  inspected. 
There's  only  one  way  to  inspect  a  car  ;  that  is  to  knock  it  to  pieces  and  see  what  it  was  made 
of  and  how  it  was  made. 

The  car  to  inspect  will  be  drawn  by  lot  ;  and  you  shall  be  there  to  see  the  show,  if  you 
like.    We'll  give  due  notice  of  time  and  place. 

We  have  never  been  suspected,  so  far  as  we  know,  of  making  poor  cars,  or  of  cheating 
inside,  or  of  anything  else  that  might  be  supposed  to  call  for  ocular  proof  of  how  we  make 
all  cars  ;  but  we  have  a  substantial  reason  for  giving  an  extra  car  to  be  inspected  now  and 
then — for  we  mean  to  do  it  occasionally — and  the  reason  is  ;  we  want  a  larger  and  readier 
market  ;  we  want  more  money.    Our  cars  are  worth  it  ;  we  want  it. 

We  have  a  good  deal  more  to  say  ;  but  this  will  do  for  once. 

BROWNELL  CAR  COMPANY. 

Saint  Louis,  Missouri. 
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16  FOOT  CLOSED  CAB  MOUNTED  ON  PATENT  ENCLOSED  ELECTRIC  TRUCK. 
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AMERICAN  GAR  CO. 


WM.  SUTTON,  President. 
EMIL  ALEXANDER,  Secretary. 


STRICTLY 

HIGH  CLASS 

ELECTRIC, 
CABLE  AND 
HORSE 


CARS 


FOR 


Early  Delivery 

Extensive  Shops. 
New  Machinery. 


Correspondence  Invited. 


Works,  Old  Manchester  Road,  near  Tower  Grove  Ave.    626  CHESTNUT  ST..  ST.  LOUIS,  MO. 
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0  THE  ( 

NEW  CASTLE  CAR  MFG.  CO. 

NEW  CASTLE3,  F>J±. 


BUILDERS  OF  ALL  KINDS  OF 


STREET  RAILWAY  CARS 

Orders  Filled  Promptly  and  with  Care. 


Material  and  Workmanship  Guaranteed. 

-^S  SEND  FOR  CATALOGUE.  2& 
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Pullmans  Palace  Oar  Co., 


Address  all  Correspondence 


Contracting  Agent,  Chicago,  111. 
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THERE  ARE  MANY 


CAR  BUILDERS 


BUT  IF  YOU  THINK  OF  BUYING  CARS  YOU  OUGHT 

TO  BE  SURE  TO  GET  PRICES 
AND  ESTIMATES  OF 

TOE  ELLIS  CAR  CO. 


N.  B. — We  have  in  stock  that  we  can  ship  on  short 
notice,  the  following  ear  bodies  :  Five  9  bench  open  ear 
bodies  with  closed  ends,  ten  lO  bench  open  ear  bodies 
with  closed  ends,  five  16  foot  box  ear  bodies,  five  19  foot 
box  car  bodies  and  one       foot  box  ear  body. 
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CARLETON  &  KISSAM 

LARGEST  STREET  CAR  ADVERTISING  CONCERN  IN  THE  WORLD ! 


WILLIAM    F.  CARLETON. 

BOSTON,  MASS. 


GEORGE  KISSAM. 

NEW  YORK,  N.  Y. 


MAIN  OFFICE: 

50  Bromfield  St.,  Boston. 


NEW  YORK  OFFICE: 

Postal  Telegraph  Building. 


BRANCH  OFFICES: 

Chicago,  Cincinnati,   Minneapolis,   St,  Paul,   Pittsburgh,   Buffalo,   Rochester,   Columbus,  Duluth, 
Denver,   Milwaukee,   Newark,   Providence,  Albany,   Hamilton,  Canada, 


CONTROLS  THE   ADVERTISING  PRIVILEGE  IN 


iooo  Cars  of  th 

50  " 

50  " 

75  " 

50  " 

50  " 

50  " 

40  " 

40  " 

40  " 
169 

500  " 

250  " 

70  " 

60  " 

200  " 

100  " 

13  " 

50  " 

25  " 

20  " 

25  " 

200  " 

10  " 

17  " 

170  " 

40  " 

60  " 

13  " 


e  West  End  Co.,  Boston,  Mass. 
Boston,  Revere  Beach  &  Lynn  R.  R.,  Boston,  Mass. 
Lynn  &  Boston  Railway,  Boston,  Mass. 
Lynn  &  Boston  Railway,  Lynn,  Mass. 
Naumkeag  Street  Railway,  Salem,  Mass. 
Globe  Street  Railway,  Fall  River,  Mass. 
Brockton  Street  Railway,  Brockton,  Mass. 
Merrimac  Valley  Railroad  Co.,  Lawrence,  Mass. 
Lowell  Railroad  Co.,  Lowell,  Mass. 
Haverhill  &  Groveland  St.  R.R.  Co.,  Haverhill,  Mass. 
Union  Railroad,  Providence,  R.  I. 
Consolidated  Cincinnati  Railways,  Cincinnati,  O. 
New  Jersey  Traction  Co.,  Newark,  N.  J. 
Citizens'  Traction  Co.,  Pittsburgh,  Pa. 
Pittsburgh  Traction  Co.,  Pittsburgh,  Pa. 
St.  Paul  City  Railway  Co.,  St.  Paul,  Minn. 
Consolidated  Street  Railroad  Co.,  Columbus,  O. 
Elizabeth  Street  Railway  Co.,  Elizabeth,  N.  J. 
Duluth  Street  Railway  Co.,  Duluth,  Minn. 
Superior  Rapid  Transit  Ry.  Co.,  West  Superior, Wis. 
Citizens' Street  Railway  Co.,  Kalamazoo,  Mich. 
N.  F.  &  Susp.  Bridge  Ry.  Co.,  Niagara  Falls,  N.Y. 
Milwaukee  Street  Railway  Co.,  Milwaukee,  Wis. 
Buffalo  &  Tonawanda  Ry.  Co.,  Tonawanda,  N.  Y. 
West  End  Street  Railway  Co.,  Denver,  Colo. 
Denver  City  Cable  Ry.  Co.,  Denver,  Colo. 
Cicero  &  Proviso  Railway  Co.,  Chicago,  111. 
Hamilton  Street  Railway  Co.,  Hamilton,  Canada. 
North  &  East  River  Railway  Co.,  New  York. 


44  Cars  of  the  Pittsburgh  &  West  End  Pass.  Ry.  Co.,  Pittsburgh,  Pa. 

850  "  "  West  Chicago  Street  Railway,  Chicago,  III. 

75  "  "  Chicago  Passenger  Railway  Co. 

400  "  "  North  Chicago  Street  Railway,  Chicago,  111. 

225  "  "  Third  Avenue  Railway,  New  York. 

65  "  "  125th  St.  &  10th  Ave.  Cable  Railway,  New  York. 

47  "  "  Central  Crosstown  Railway,  New  York. 

41  "  "  Chistopher  &  10th  St.  Railway  Co.,  New  York. 
200  "  "  Brooklyn  City  &  Newtown  Ry.,  Brooklyn,  N.  Y. 

50  "  "  South  Covington  &  Cincinnati  Railway  Co. 

50  "  "  Newark  &  South  Orange  Ry.  Co.,  Newark,  N.  J. 

175  "  "  Rochester  Railway  Co.,  Rochester,  N.  Y. 

250  "  "  Buffalo  Street  and  Crosstown  St.  Ry.  Cos. ,  Buffalo,  N.Y, 

200  "  "  Minneapolis  St.  Railway  Co.,  Minneapolis,  Minn. 

20  "  "  New  Jersey  Traction  Co.,  Elizabeth,  N.  J. 

50  "  "  Patterson  Railway  Co.,  Paterson,  N.  J. 

18  "  "  Hamilton  &  Lindenwald  Elec.  Transit  Co.,  Hamilton, O. 

13  "  "  New  Brunswick  City  Ry.  Co.,  New  Brunswick,  N.J. 
27  '•  "  Springfield  Railway  Co.,  Springfield,  O. 

25  "  "  Second  Avenue  Pass.  Railway  Co.  Pittsburgh,  Pa. 

107  "  "  Albany  Railway,  Albany,  N.  Y. 

5  "  "  Plainfield  St.  Ry.  Co.,  Plainfield,  N.  J. 

6  "  "  Buffalo,  Bellevue  &  Lancaster  Ry.,  Buffalo,  N.  Y. 

6  "  "   ■  Stillwater  &  Mechanicville  St.  Ry.  Co.,  Mec'ville,  N.  Y. 

14  "  "  Madison  City  Ry.  Co.,  Madison,  Wis. 

42  "  "  Mt.  Auburn  Cable  Ry.  Co.,  Cincinnati,  O. 

52  "  "  Steinway  Railway  Co.,  Long  Island  City,  N.  Y. 

15  "  "  Newport  Street  Railway  Co.,  Newport,  R  I. 

47  "  "  Pittsburgh  &  Birmingham  Traction  Co. ,  Pittsburgh,  Pa. 


290  CARS  OF  THE  BROOKLYN  UNION  ELEVATED  R.  R.  CO.,  Brooklyn,  N.  Y.,  After  May  1,  1895. 

And  has  Special  Contracts  with  many  other  Companies. 

References :   Presidents  of  all  the  above  Roads. 


This  Company  is  prepared  to  negotiate  for  long  time  leases  with  first-class  roads 

in  any  part  of  the  United  States. 
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ESTABLISHED  1839. 


J. 


M.  JONES'  SONS, 

STREET  RAILWAY 

CHR  BUILDERS, 

West   Troy,   NT.  Y. 


j  .rx  y  U  o  u  f  n  <x  t 


3.  ORDERS   FILLED  PROMPTLY, 


SPECIAL   ATTENTION   GIVEN  TO 


CARS  FOR  ELECTRIC  AND  CABLE  SERVICE. 
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GENETT  AIR  BRAKE 


RECEIVED  THE  HIGHEST  AWARD  AT  THE  WORLD'S  COLUMBIAN  EXPOSITION. 


The  only  reliable  and  economical  brake  adapted  for  all  kinds  of  Trolley  and  Cable  Cars,  with  and  without 
trailers.    Trailers  broken  up  from  motor  car.    Cars  instantly  stopped  or  slowed  down  as  required, 
regardiess  of  speed.    A  boon  for  motormen.    Efficient  service  and  economy  secured. 

ACCIDENTS  REDUCED  TO  A  MINIMUM. 
INSTANTANEOUS.   POWERFUL  AND  RELIABLE.  SIMPLE   IN  CONSTRUCTION. 

EASILY  UNDERSTOOD  AND  OPERATED. 

No  Possibility  Of  Accident  Or  Delay  through  failure  of  apparatus.  Its  action  is  entirely  uni- 
form. Braking  power  is  under  perfect  control,  and  can  be  applied  with  any  degree  of  force  desired.  Especi- 
ally Adapted  to  Heavy  Grades.  Thoroughly  tested  by  actual  use,  and  pronounced  a  success  by 
leading  street  railway  men. 


WE  GOARANTEE  THE  GENETT  AIR  BRAKE  AND  EVERY  CLAIM  WE  MAKE  FOR  IT. 

It  is  manufactured  under  our  own  supervision.     Every  part  thoroughly  tested. 
IV OW   IIV   ACTUAL  OPERATION 

ON  A  NUMBER  OF  THE  MOST  PROMINENT  STREET  RAILWAYS. 

ALL  ORDERS  PROMPTLY  ATTENDED  TO. 

GENETT  AIR  BRAKE  CO. 


New  York  Office, 


Office  &  Factory  11 33  S.  Jefferson  St.,  Chicago. 
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PHILADELPHIA 


-BUILDERS  OF- 


J.  Gr. 

Railway,  Tramway  and  Electric  Car  Bodies  of  all  Classes  and  Descriptions. 


23  ft.  6  in.  Electric  Motor  Car  Body,  Mounted  on  Eureka  Maximum  Traction  No.  22  Trucks. 


Double  Deck  Electric  Motor  Body  Mounted  on  Brill  No.  21  Independent  Rigid  Trucks 

Having  Solid  Forged  Axle  Box  Frame. 

PRICES,   CATALOGUES   AND   INFORMATION  FURNISHED  ON  APPLICATION. 

WESTERN  OFFICE,  MONADNOCK  BUILDING,  CHICAGO,  ILL. 
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GAR  WORKS. 

J.  C.  BRILL  COMPANY, 

 BUILDERS  OF  

Eleetrie,  Cable,  Grip  and  Suburban  Car  Trueks. 

Special  Attention  Given  to  Construction  of  Electric  Cars  of  Special  Design. 


Brill  No.  21  Independent  Bigid  Electric  Motor  Truck, 

Embodying  Simplicity  of  Construction,  Most  Powerful  Brakes,  Upper  "  Chord  "  Holding  Truck  and  Car  Body 
in  Square.    Solid  Wrought  Forged  Axle  Box  Frame,  Elliptic  Spring  Buffers  being 
Auxiliary  in  their  Action  to  the  Coil  Springs,  Overcoming  Oscillation. 


Works  Situated  on  Lines  of  Penn'a.  R.  R.  and  B.  &  0.  R.  R.,  Ten  Minutes  from  Philadelphia, 
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593. 


limited.  q 

^       NEW    YORK.  S 


CABS 


HORSE  ^  ELECTRIC  CABLE 


t~~  mm 


Plain== Practical = = Permanent. 


Twin  Automatic  Doors.  Affording  Largest 
Capacity  for  Entrance  and  Exit. 


LIGHT,  -f  ELEGHNT.  *  DURABLE 


